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The New Fourth Edition of

andbool

By HANDY und HULL

FOR THOSE WHO DON'T KNOW IT:

The Handbook is » practical manual of amateur radio in all its phases,
published by the American Radio Relay league, the amateur's own
organization. [t starts ai the beginning and tells the whole story: What
amalteur radio is, How to be a radio amateur, How to obtain vour licenses,
How to build the simple apparatus of a simple station, How to build the
hest known apparatus for the most modern station, How to operate the
station. FEnough information to keep vou busy and interested for five vears.

FOR THOSE WHO DO KNOW IT:

For vears the Handbook has been the practical working guide of successtul
amateurs the world over. Now it has been completely revised in terms of
1929, by Mr. Handy, the League’s Coramunication Manager, as fo all the
aspects of operating procedure, and by Mr. Hull, the director of the League’s
current Technical Development Program, as to all its features of apparaius
and technical matters. Lverything in it is on a 1929 basis, repiacing the
1928 methods which used to be good enough but aren’t any more,

MUCH THAT IS NEW — ALL THAT IS GOOD

Like QST, * Devoted Enlirely to Amateur Radio”
Now in its 43d thousand
240 pages, 614 x 814, 188 illustrations
In wealth of treatment and profusity of illustration the Handbook is a big
hook. Printed in usual textbook style it would bulk 500 pages and cost at
least %4, but its publication in the familiar QST format makes for handiness
and enables ifs distribution at very modest cost.

ALGERIAN PAPER COVER %1 STIFF BUCKRAM BINDING §2

Postpaid anywhere in the World

American Radio Relay League, Hartford, Conn., U.S. A.
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RADIOTRON

UV-211

An excellent Oscillator,
Modulator and
Power Amplifier

For the amateur who has his trans-
mitter working at frequencies below
3000 kiloeveles ¢wave lengths above
100 meters), Radiotron UV-211 may
be advantageously unsed.

Tested and tried through vears of A F. Power Amplifier
service, it has proved its worth as a Normal Operating Plate Volts...., 1000
. a1 anem it - Grid Bias Volts. ... . —55
‘ s smi i GridBiasVolts............. 55
gege;‘dl purpose iransmitting tube. It DC Plate Corent tad 2
is stable as an oscillator, ¢xcellent as Plate Resistance (ohms) ... 3100
# modulator, and powerful as an am- Plate Dissipation.............. 72
lifier tindistorted Power Output
p . (WALES) 1oes Leseesianeines . 10
Filameni Volts ...............00 veene. 10 Modulato
Filament Amperes. . .ooovevvevnnnen. 3.25 oruiator
Amplification Factor............... .12 Normal Operating Plate Valts..... 1000

Grid Bias Volts ..., ........ —T70

Oscillator and RF Power Amplifier gl(a tﬁ’g:;:];’;{‘;‘;;‘: (!s's";:t'z') - ?,g
Max. Cperating Plate Voltage ) ‘ '
Modulated DC Plate Volta 1600 Radiotron 17V-211 wmay, for certain
\;"::‘ I’:""""a‘?“ %)(' Plate 1950 amateur use, be obtained through the
AC Plate Volts (RMS) ... 1500 RCA District Office nearest you.
Max. DC Plate Current (milliam-
PHOEER e iae e e 175 Firm Net Price {subject to change
Max. Plate Dissipation (watts)...... 100 without noticed... ........ £30,00
1 ™t 7 Al ! ™
RADIO CORPORATION OF AMERICA
New York, =~ =« 261 Fifth Ave. ¢ 8an Franeisco, 235 Montgomery Sireet
Chiecago, 100 West Monroe Streei Atlanta, -~ « « X01 Marietta Street

Dallas, Santa Fe Building, Unit No, 1
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Most Astounding Value Ewver Offered!

OLSTER
ELECTRO-DYNAMIC REPRODUCER
Combined with 210 Power Amplifier and “B” Supply Unit

HESE Dynamic Reproducers

are Kolster built, packed in
the woriginal Kolster cases and
cartons, shipped direct to us from
the Kolster factory from whom
we have purchased all of these
Pynamic Reproducers, Every Dy-
namic Reproducer is brand new,
each bears the Kolster guarantee
tag and the original serial number.

Such opportunity as herein presented is seldom
available. And they won't last fong at this low price.
We suggest guick action — there's quality here — at
u price heretofore unknown.

» HI1S finely matched, rugged unit, comprises @ com-
f!»lvtc heavy  duty Electro-Dynamic  Reproducer,
icluding a 210 Power «mpliﬁer with 137
all solf-contained on a steel frame. ft we ;
without the cabinet. The cabinet itself is of [wnul-
1 afnut. beautifully designed with Cathedral grilfe.
It is ¢ cuipped with switeh tor cnntru} of house current to
seproducer, power unit and amplifier. A pilot light indicares
when the Reproducer is in operation.

it desired the 210 Power
and 90 voits B’ current.
% tnhes. An aulomatic v
maintains the "B voltage o

MODEL K-5

This Electro-Dynamic Reproducer ciun be used with any Height. . . ............. B
batrery or A, «t. replacing the last andio stage or be Width. .. BT
used with all tubes of the i, Wherever used, it \\ll[ bring Depth. ... .. . R Ll

onut eyvery shading and range of tone:
Aduced with uumost faithfuln
will modernize any radio receiver,

LTy orote in tepro- .

and undistorted, fr Features:

1. Electro-Dvnamic Reproducer (1041«
in. dia.

The followiny tubes are reyuired for its operatio L T \ . .
210 VD o, Fine .
f{tor full-wave rectification); {-UX for super power ‘](’uuiﬁ‘t’:_wr Amplifier. Fine ow
amplificationy; 1-UX-874 (for voltage regulation). For se ) 4 R N .
with phonograph pick-up. onc additional audio stage is 3. Supplies "B voltage. it desired.
recommended between the pick-up and the Reproducer. 4, Can be used with any electric or
hattery .
5. Complete AU, Electric operation.
0. Beantitul pencil-striped walnut cab-
Licensed under patents of the RCA and Lektophone Cor p, inet.

._.

20-ft. cable is included with each insttument, Operates
direct irom 3U-~00 cycle, 110-£20 volt AU, current,

L.ist PricE $175.00  Never $ 5 4.00

{Withoui Tubes) Befo«re

Terms: 209, cash with ovder, balance C.0.D., F.O.B. New York
AMERICAN SALES CO., 19-21 Warren Street, New York City
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P.T. 537
FILAMENT RHEOSTATS

Rated to carry 15 amps.

An absolute necessity for the oontrol
of 11V, 203, 2034, 204, 204A and 1.V,
R&1  Transmirting Tubes and 37,
2M7A, 317C and 1.V, 1651 Rectifving
Fubes,

Special $3.78 ea.

ROTARY GRID CHOPPER WHEEL
MODEL P.X, 1638
and Contact Brush Model P.T. 1642

Pnr wse with C.W. Vaenmm Tuhe Transmitrers,
Exives 100 per cent madularion sinee ascillation can
he eumplexplv started and sropped at audio fre-
unences, The note wbtained can he yarled to any
desired pitch by changing the Jriving motor speed.

Complete with shaft bushing for 516 or 4%
motor shaft. When ordering mention size sinted.

Special $1.28 ea.

VARIABLE
MICA CONDENSER
MODEL U.C. 1819
Capacity 0001 to .005 Mfd,

A Mica (londenser which way be vared
continuousty from a miniinum to a mwaximum
wale, Tts eapacity rnrve is o straight line, it
has a very low electrie Toss, Used as a grid,

PORCELAIN LOW-LOSS
SOCKETS

MODEL U.R. 542
For use with U.X. 866, 852, 865,
K860, 248, 210 and 250 tubes
1In account of its low specific indue-

tive capacity amd its high insulating
qualities, these Sockets are excellent

for short Wave work and especially
adapted tn the xhove tubes,

Special §O€C ea.

antenna, o1 secondary tnning condenser.,
LIST

$8.75 Special $1.78 eu.

Dubilier High-Voltage Filter Condensers

{Newest ‘I'vpes, Nos. 902 and 903)
‘Phese I“)nhxlxer Filter nndenanq are tested from 4 ro 5 times their rated vabne, thns assuring a stiurdy, scientifically designed prod-
uct, wve ter Condenscrs now heing used. Widely separated soldering liigs are provided to insure long leakage
pdth and to facilitate reat mrmz Fach condenser brand new and packed in individual carton,

TYPE No. 903
Rated D.C.. Working Voltage 600 V.

Clapacity: | Mfd.

TYPE No. 902
Rated D.C. Working Voltage 460 V.

Capacity: 1 Mfd,

List Price 82,50 cdv ... .s SPECIAL T8€ cu. List Price $3.00 ea. ....... SPECIAL §O€ ea.
Capacity: : Mfd. Capacity: 2 Mfd.
List Price 33.50 ea.. ... SPECIAL $E.08 eca. List Price $3.50 ¢a..... SPECIAL $1.68 ca.

Capacity: 4 Mfd.
List Price &

Capacity: 4 Mfd.
List Price 55,50 ea.. . ..

SPECIAL $2.85 ca.

SPECIAL $%.68

20 HENRIES . 250 MILLS
Just what yvou want for obtaining a pure 0. C. note for vour Transmitter. Also can be used
n YA or *B" Eliminators.
Weight 5 pounds., Wiring heavily insulated. New and packed in individual cartons.

SPECIAL $2.50 ca.

«s LAST MINUTE SPECIALS = PEOIAL

. A, Uni-Rectron Power Amplifiers — Model A, P, 235 List 88850 ea. «..oviuvinciiocnaaea.. $519.78 ea.
}~ 210 BRADLEVSTATS, list $4.00, tine mr —\.L Line Voltage (¢ erereeaenns 1.6
ianuine Black Rakelite I"anels 387 x 437, 3~ i

ARMY Aeroplane Spark Tran:
. Kenotron Rectifving Tubes (Type T,
uld Kathanode Unipower, .sutomatic Ramo A" Paw

(G, B, V,T. 14— § watt Transmitting Tubes (A good power ampi e
Western hlectrm Type ZA FIters covvvviiinnvinennnsns e iaeaeen . esenens

5

AMERICAN SALES CO., 19.21 Warren Street, New York City
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ALUMINUM SHIELDING

A notable contribution
to radio design

INCE the beginning of 1929,

five more prominent manufac-
turers bave adopted Aluminum
Shielding. Twenty-seven leading
sets are now designed for
Aluminum Shielding—an almost
universal acceptance.

The reason is evident. Alumi-
num is highly efficient electrically
—especially at radio frequencies.
It works easily and well in the
shop. It appeals to both purchaser
and producer—because it is at-
tractive in appearance, light in
weight and non-corrosive.

And Aluminum Shields are
economical, from the standpoint -
of first cost—in production—and
in finishing. We solicit vour
inguiries.

ALUMINUM COMPANY OF AMERICA

2439 Oliver Building, Pittsburgh, Pa.

Offices in 18 Principal American Cities

ALUMINUM

“The mart. of quality in Radio
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Section Communications Managers of

THE COMMUNICATIONS DEPARTMENT, A. R. R. L.

ATLANTIC TMIVISION

Fastern Pennsvivania W30P J. B. Morgan, 2nd F31 B Wallow Grove Ave. ¢“hestnut Hill, Phila,
Mary land-Delaware- District 3
or tolumbia W3ArS iir, H, H. lLavton ®08 Washington St. Wilmineton, Del,
j WA Ry ‘&1 J. Lotysh % 49, LD raphnry, N, 1.
¥ ) WRPY Tayior % Masten St, Butfalo
Wem ru Pennsyivania WRCEO X W, MeAuly 309 Vhird St Cakmont
CENTRAL DIVISION
Iinois WOAPY Fred §. Hinds 2337 Ok Park Blvd, Herwyn
iy VAL 4] Do§ Amgus S10 N, THlinois 8¢, indianapolis
WuB. \A J. B, Wathen, 111 Box 27, ROF, 0§ Fonisville
Mwhxgan WROER &)all'w Wise “18%7 Faleon Ave. Paetroit
“hio WRBYN H. L. Storck WO Carpenter Se, #'ulnmbug
Wisconsin WAV O0NL Crapo 3 Newron Ave. Milwatkes
I)AKOTA DIVISION
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Yerinont Wi tlayton Paulette tNarth Troy
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WWIHDN 5. LHT Fern keichikan
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“Montana WIANAT-7QT ) Ked Lodge
{hregon Wirp L H. anht 310 Ross 5t, Portiand
A ashington Wivh Utfc Johnson 4440 30th Ave, W, eattle
PACIFIC DIVISION
Hdw,m l- 1. Fullaway 2714 Manoa Rd. Honolil
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l). . Wallace = 309 Pine Ave.. Room 410 Long HBeach, Calif,
L2 §. Quemens. 1348 Hanchett Ave, Han Jose

alter Frates ,mx G2nd St rkfand
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Virginia Wi i. b, Wohltord TIX Cambridge Ave, Raoanoke
West Virginia Wa F. 1), Revnolds Box 1206 fajrmont
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“labama WAAAQ =OJ. Bavne | D Park Ave, Montgomery
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Newtoundland Loval Reid Avalon House
New Brunswick B Lacey o0 N, B, Power Co.,
I v tia A M. Crowell oY Dublin St Halifax
rnce Edward Island ¥, W. Hyndman 25 Witzroy St {harlottetown, P, 1. 1,
ONTARIO DIVISION
i)ntario VE3FRC i, ¢! T"hompson Jot Cmeensdale Ave, ‘I'nronto, 6
OUEBEC DIVISION
Luebec VE2BE Sdex Reid st. Lambert
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saskatchewait VAR W. J. Pickering 214 19th St W, Prince Alhert

+ femporary official appuinted to act until the membuership of the Secdon concerned chooss permanent SC Mg by renomina-

tion and election.



One FREQUENCY METER

for

Five AMATEUR BANDS

The TYPE 558-P Amateur-Band Frequency
Meter does give you five instruments for the
price of one, but there are other just as impor-
tant reasons for your choosing it.

It’s handv and easy to operate. Hold it
in one hand and tune it with the other.
The vernier tuning control makes exact
adjustment possible.

But, above all, it is calibrated with an accuracy
of ¥ of 1% against the same laboratory stand-
ard used to calibrate the General Radio line
of Precision Frequency Meters.

Price $18.00

Ask 1o see Bulletin P-I

GENERAL RADIO COMPANY

30 STATE STREET 274 BRANNAN STREE}
CAMBRIDGE, MASSACHUSETTS SAN FRANCISCO, CALIFORNIA
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The American Radio
Relay League

The American Radio Relay League, Inc., is s non-commercial association
of radio amateurs, bonded for the promotion of interest in amateur mdlo cotm-
munication and experimentation, for the relaving of messages by radio, for the
advancemeut of the vadio art and of the public welfare, for the represcatation of
the radio amateur in legistative matters, and for the maintenance of fraternal-
isin and a high standard of conduct.

it is an incorporated association without capital stock, chartered under
the laws of Connecticut. [ts amfairs are erned by 4 Doard of Directors,

lected every two vears by the general mmnhpuhtp The officers are clected or
appothn by the l)lroctnr< The Lrague is nou-commercial and no one coin-
mercially engaged in the manufacture, sale or rental of radio apparatus is
eligible tu membership on its board,

“Of, by and for the amateur,” it numbers wirhin its ranks practically
esverv worth-w ‘hile amateur io the world and has & history of glorious achieve-
ment as the standard-bearer in amateur affairs,

tnquiries regarding me mbership arve solicited. A\ bona fOde interest io
amateur radio is the unly essential qualification: owt rs}up of & transmitting
statlon .mri knowiedge of the code are not prerequisite. Currespondence should

INRECTORS

rakota Division
M. LANSKY, IR,
Dept. of Klec, bng., L, of M,
Minneapolis, dlinn,

Taronto, Ont.

P )RTER H. N
817 Landerman Bmiding,
Division it Louis, Mo,
JEY

Ata

23 . Fairmount .
State College, 3,

Longiand Di
[CK

3 Eas resuent St,,
‘mqusta. Maine

Atlanta,

"‘=mrm’ [)l”\(ﬂ" Northuest vt l);’:-;,r.z’nu Wes Guif hvision
E E. DARR bW, LN AD AL CORLETT

187 H:l! Avs* . Highland Paric, 3 3518 Catherine B,
Detroit, dMich.

4th
yma, VWash, Drallas, Tex.

OFFICERS

ivereeneeee.. G HirAM PERCY Maxiy, Hartford, Conn,

u‘iarv Ve s
'I’w’amruu

ceeasscArTaer A, HEsere, Hartford, Conn,

AUDREN:  ALL  GENERAL CORRESPONDENCE 10 THE EXECCTIVE HEADQUARTERS AT HARIFORD, LoONX,

Iy

Hay You Saw It in @8T — It Tdentifies You and Helps QST




EDITORIALS

HE formal course of the A\R.R.L. Tech-

nical Development Program has come now

to anend. Once more passing time givesus &
perspective as we look hack upon a long job;
again we have ovcasion to take stock of our situa-
tion and see where we are. )

When the League's Board of Directors met in
carly 192%, amateur radio was confronied with
numerous technical difficulties arising from the
Washington Conventiot, In 1929 our bands were
going to be reduced and we didn’t know how to
imake our receivers sharp enough, our transmit-
ters stuble enough, und our frequency determina-
tions aceurate enough to assure ourselves of sue-
cessful operation. It wus one of thosc einergencies
for the very handling of which we winateurs have
bonded ourselves into u league. Plaindy it was the
League's duty to do something about it. Su came
the Technical Development frogram, o yeur's
effort which the League financed from the reserve
which it has for just such purposes,

As we look back upon it now, we find it & good
ARR.L. jub. It has produced the unswers to
those problems of a veur ago and now every ama-
teur knows, or should know, how he ean operate
with success regardless of the Convention difficul-
ties, and that without appreciuble increase of
effort or expense. The program results have heen
published in @S7. Counting them up we find
studies of low and high powered self-execited trans-
mitters, of oscillator-amplifier transmitters, of
peaked-audio receivers for code und of super-
heterodynes for “plone, of keying for the code
men and of ‘phone design for the voice men, of
frequency-measurement and mouitoring for both
of them, of the usc of a.e. plate supply, and of the
possibilities of the 2¥=-me. band. A formidable list!
These studies have altered the whole course of
amateur radio, they have set the new standard
for 1929 performance,

Weé have learued many new lessons. We have
come to know that even the simplest transmitter
may be made adequately stable by the proper
ehoice of L/€C ratio; that in code work the sim-
plest receiver plus our old ascquuintance, the
“distortion amplifier,” will provide sulectivity
for any conceivable interference; that our "phones
may have beautiful quality and greatly exiended
range by the application of modern engineering
principles. We know now that the *“superhet’™
prineiple is the ideal one for selectivity in "phonc
work; that it is essential to monitor all transmis-
sions, whether key or voice; that with the aid of
ihe wonitor and even the crudest frequency-

meter, or no frequency-meter at all, we can set o
transiitters legally and keep them so. JAnd we
know just how to build the appuaratus to do these
johs.

This knowledge is worth much. [t meaut, in
fuct, salvation technically in 1924, That is why
we say that it was » good AR.R.L. job and one
more reason why every amateur ought to he o
wember of our League.

But, invaluable os this technical knowledge is,
it does not mean that we have attained to perfee-
tion — fur from i, At hest the Program skimmed
the surface of possible solutions; its need was to
find a workable answer for o pressing amuateur
problem and move on to another equally pressing
problem. The conclusion of the program leaves
much to be done by amateurs themselves, The
program has provided the essentials 10 existence,
it has roughed out the principles, Ko coe is to ex-
peet that the brilliant amuteur radio of our coun-
try will not earry those ideas forward to & greater
and yet greater success, building up and polish-
ing, as il were, the original program work.

AR.R.1L. Headquarters therefore cun foel con-
tent to draw a line now and eall the planned work
of the prgunized program completed. It is now up
to the membership to ¢arry on the work, To s con-
siderable extent we return to our old basis, & co-
operative assoeintion of workers whose techuicul
sucecesses arve published in our mutually-owned
magazine for the common good. During the past
vear there has been perhaps too much of a “let-
Ceorge-do-it” apiril. You know whe we mean by
“Cleorge "—we wean O.0M. Geo, Program. He's
dead now. but his work lives on forever, We shall
have more spaee in QST available for reporting
the work of individual members, We waunt to hear
ubout it. We know thai there were other solutionx
to our technicud problems than those pregented by
the program, and we know that the program un-
swers have been carried to a more polished state
by numerous individual amateurs. A cordial in-
vitation is extended to them — to you — to make
these results available to the rest of the amaieur
world through Q8T s puges, That iv the spirit o
the A.R.R.L.

Let it not be thought that the editors of QST
expect now to rest on their respective posieriors
and let the rest of the world go by, That is why we
emphasized the formal program. Thart, ves, is cnn-
viuded, but therc will be more than the usual
amount of experimental work continuing  «t
Headquarters. But we need help, fellows, to
make our ST everything that it cun and ought

Rea
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to be, wud every one of vou who has a sucecs=ful Information on how to receive and utilize the
19209 sration has an interesiing siory 1o tdll, sonwe-  signals is given in the Bureau of Standards Clireu-
thing which will help other umuteurs to suceeed—  lar No. 171 which may be obtained by applving to
whieh, again, is the spirit of the LR.R.T. The  the Burean of Standards, Washington, D, (¢, The
postman could still stagger into our place i he  schedule of standard frequeney signals is as
garried a few more 1420 articles, and if necessary  follows:

N agree 1o sendd a truck down to the post-office

May 200 Juaue v Jaldy 22

after them, Hight? “%homf E.B.W,
T 10:00- 1108 fA
Standard Frequenwf ho:t2-10:20 00
24-10:32
Transmissions of WWV ekt
HE BIREAU OF STANDARDS an- :
nounces a new schedule of radio signals of ;} zi-ﬁ j‘f o B
stundard frequencies for use by the publie i o
in ealibrating frequency standards and transmit- The figures given above are the iransmission
ting and receiving apparatus, {requencies in kiloeyeles,

The President’s Corner

A WORD FROM
HIRAM PERCY MAXIM

PRESIDENT OF THE AMERICAN RADIO RELAY LEAGUE AND
OF THE INTERNATIONAL AMATEUR RADIO UNION

Rocking the Boat

F I “HERE always have been = hoat rockers™ and it is reasonable to suppose there always

will be, Ever sinee there bias been such a ching as amateur radio there have heen those
among us who were unable to appreciate what happens when the *rocking " business
is carried too far, \
cur ARRL, “boat”™ i3 a typieally American structure, Our members in the 17, 8, A,
correspond to American citizens. Our Divisions correspond to the American States, ¢
Board of L)n'eofor» mrresponds 10 he Amcrlmn Congress, Our President and our Vi

"Fheir JUb is to (Mry out the t‘.-rder. of the l)lI‘GCtOI‘b‘

¢0 what use is it to start “roeking the hoat ™" because the Sceretary or the Treasurer or the
Clommuniceations Manager does or does not do something or other?  He was told to do it or
iold not to do it by the Directors, And the Direciors were elected in every Division by the
members,

"T'here has been *hoat rocking ” in the past but just before the green water started coming
in over the side, common sunse has come to the rescue, and the “rockers™ have st opped
“rocking,” and the good ofd A.R.R. L, ship has been saved, Today there is “;
because amateur privileges have been restricted.

The officers, acting under the Direciors’ orders, resisted this restricting to the danger
point. Another ohm of resistance might have brought total extinetion of amateur radio.
Rudio regulation is not what it was once, No longer has our 1. 5. A, the entire say of what
#oes on, Radio is world-wide and it is the combined action of all the nations of the earth thats
determines what is to go on aund what shall not go on — not the action of a single nation,

Let’s understand this clearly when we start rocking this fine old hoat of ours,
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Hont ThAar The eriTors or LN T

il

WSARO

A Successful “1929 Type” Station

Fu the March QST an puage 37, we detatled the copeaing uf @ station=deseri ption comizst,
cindest the hest deseri ption on hand each month is te be printed 1n QST until the end of the 3
publisheid deseriptions are to be selected by the judges and the awards made, Herawith we present the
tion of the serias — the desciiption sdected by the Fudges s heing the hest of those received to date,

coridineg to the rules of the
L abwhick fime the finy hesi
irst station—leserd p-
Eprror,

N December, 1423, . ARO went on the air for
the {irst time with a pair of V2025 sup-
plied from a 750-volt motor-generator,
Operation at that time was in the band be-

tween 150 and 200 meters and results were never
very impressive, Later, & 5 watter replaced the
smaller tubes and attention was turned to the
higher frequency bands then being opened. Sowe

and In consequence a high-voltage transformer, &
merceury-are and a “brute foree’” filter were in-
stalled.

After reading the articles on * 1929 type " equip-
rent in the August, 1928, OST and in the issues
that followed, enthusiasm ran high, In the late
summer of that vear experiment was started on
apparstus for 1929 operation. .\ UN-210 supplied

THE OPERATING POSITION AT W8ARO

satisfactory results were obtained but the press of
personal affairs caused a suspensiou of activities
for almost two vears. ‘The progress of the game
was followed carefully, however, and early in 1927
the 50 watter was again put into commission to
provide an outlet for enthusiasm generated by
reading of the work made possible by the Hertz
Antennsg on the 40- and 20-meter bands. The re-
sults obtained were immediately highly satis-
factory and when the 50 watter was later re-
placed by a 1TX-852 fed from the old 7H0-voit
generator 17 ecountries in all continents except
Asia were worked. It was realized that the tube,
at this low voltage, was decidedly handicapped

°

from u power-atnplifier ** B eliminator ™ was used
for the hirst experiments, this tube being arranged
in a High-C' transmitter wnwodeled closely after
that described in the August, 1928, ST, t'rom
the start and almost without exception the note
was reported “d.e, erystal controlled” in marked
contrast to the sigpals of previous trausmitters,
the reports on which were invariably r.a.c.

Thus encouraged, work with the UX-852 was
started. Clonsiderable difficultics were experi-
enced at first on account of the failure to give any
eousideration to the fact that the difference be-
tween the plate impedances of the UX-21f} and
the UX-352 undoubtedly would necessitate ihe
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use of different induetance-capacity ratiog in the
tunk eirenit. When the inductances had been in-
creased to a value which permitted efficiencies
similar to those ubfained with the {TX-210 the
iransmitter really started to perform! Excellent
signals were obtained in the monitor and Hatter-
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fng reports from all siations worked eonfirmed
their exeellence, Heports of “verv steady d.e.”
and freguently “ervstal control” were obtained
from stations throughout the country on the
S3500-, 7000- and  14,000-ke, bands and from
foreign countries on the 7000-ke. band. In all
eases the reports of readability were highly satis-
tactory. In°many instances vhe signals were re-
ported as readable through the interference only
because of the clean steady note,

The eireuit of the iranswmitter in its present
form is given in Fig. §. From this cireuit and the
phofograph it can be seen that the chief consider-
ations involved in its construction were sim-
plicity, mechanical stability, and efficiency (con-
sistent with a good steady signaly,

Most of the apparatus is visible in the photo-
wraph of the transmitter alone. On the lower
panel from Jeft to vight are: The tank condenser
dial; shorting switeh for antenna series condenser,
and antenna series condenser dial, Below is the
plate voltmeter. The latter is vory useful as an
indicator that the ure is operating, aside from iis
primary purpose, £ the platform abave, in the
foreground, are two glass rods supporting the
tank coil and antenna coupling eoil, These rods
are in turn supported on formica mountings, As
may be sven, the tank coil is secured to heavy
copper strips which are bolted and screwed to the

Q5T
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tank condenser located immediately helow the
plutform. Rapid change of tank coils is made
possible by the use of large binding posts bolted
0o the copper sirips. The plate lead from the [T\~
852 bolts directly to ihe nghr hand strip. .\t the
mjp of the left hand strip is located the grid con-
denser. Wires from it lead directly to the grid
condenser and grid-leak. the laiter heing of 20,000
vihms resistance, Filaments and high-voitage by-
pass condensers are located beneath the +ube.
The antenna coupling coil is at. the right end of
the glass rads. The antenna condenser, of course,
is below the platform. Un the upper panel from
left to right arve the plate milliammeter, the fila-
ment voltmeter, and the antenna r.f, ammeter.
Other apparatus inside the cabinet, comprises the
resistor for the plate voltmeter, the shorting
switeh for the antenna condenser, and the rd.
chokes, The latter are of 160 turns of d.s.c. No.
30 on a 44" tube, The shorting switch menuoned
is mmply # s.p.8.t, knife switch mounted on ihe
antenna condenser, and connected to the control
knob on the lower panel by means of a formica
extension urm,

‘T'he eireuit, as drawn in Fig, 1, has proven very
satisfactory at WSARO, One good feature of it, is
that the r.f. load on the chokes is very low, Of
wurse the tank inductance is at high voltage, ug
are & number of other parts, but with 2000 valts
on the transinitter wll parts should be treated
with the utmost eare snyway. The diagram gives
the constants of most of the apparatus, The fila-
ment iransformer is rated at 150 watts, "The tila-
ment voltage drops abour .2 voit when keving.
As stuted earlier, attempis ab using inductances
in the tank circuit designed as to number of
vurns) for & UN-210 proved out of the guestion
when nsing 2000 volts d.c. due to itnpossibility of
keeping the plate current at normal values, The

THE ENCLOSED [V

RECEITER AND MONITOR,
THE ONE CABINET
O the left ave ihe funing conirol, se

wht ave the Cund

G gedd o the

on page 26 of the February, 1929, QN7 The lat-
ter, however, are slightly smaller ihan ihose

used 2t WSARO - ihe difference, uo doubt. re-
sulting from consideration of the type of plate
xupp]v Obviously a higher € would be desirable
inn a transmitter not .\upphed with pure d.e. A1l
tank coils are wound with ¢ eopper tubing the
spacing between about ¥4 except in the ease of

'
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the 3500-ke, band eoil where the spucing is 37",
The adjustment of the filament clip has not been
found very eritical and the change from one band
to another is merely a matter of a few moments,

The two stand-off insulators ou the right side
of the eabinet are for ihe feads to the antenna
gystem. Similar insulators are fitted at the buck

THE SELF-EXCITED HIGH-C HARTLEY
TRANSMITTER
A'his rrangement, while prani8img perdu e ia to the e
durtaess proTides profecfion for the condensers Gram deosi

of the transmitter for the high-voltage leads,
which are of heavy rubber covered ignition wire,
Keying iu the venter tap lead has proven com-
pletely satisfactory though it is quite possible
that some other form of keving would be necex-
sary if the transmitting antenna were closer to
near-by broudeast listeners’ antennas,

Power to the transinitter is supplied

OsST (3

75 mils is 2200, Regulation: 686, Recently, «
2000-volt, 1000-watt transformer was installed.
Its load voltage (1500 volt taps) at 72 mils is
075; no load voltage 2150, Regulation: 3,17,

[ S
70 10 % AL,
A

EETEmear—

l Tomwrawm
g — l dre 4 L 4 7
Are starter & T ==
Switch I’j S LA
! == ==
Are shaker +
Solenardt . 0000~ &
20 heary
shoke
A
FIG, o — THE (ONNECTIONS OF THE POWER

SUPPLY UNIT

The power switch 5 and the are starter switeh
are at the operating table.

The antenna system first used with the frans-
titter was a voltage-feed Hertz with a funda-
mental on the 7000-ke, hand, the autenna to-
gether with the feeder happened to be of such a
feugth that the whole rould be operated as au end
ferd Hertz for 5500 ke, work. The present system
ix a farge bent Hertz with a fundainental of ahout
3150 ke. Operation in the 3500-ke. band is made
possible in increasing the fundamental fre-
quency with a series condenser. For use on the
7000 band the autenna is loaded to 2330 ke, and
operated on the third harmonice. For 14,000-ke.
work is loaded to about 2%00 ke, and operated on
the tifth harmonic. The approximate length of
sarh half of the antenua is 82 feet, The system is
quite practical and situple, and permiis changing
from one band to another without dithieulty,
The only disadvantage is that the two halves of

from a high-voltage transiormer, The
a.. after being stepped up from 110 to
over 2000 volts is rectified by a mercury:
are, and filtered by the filter us shown
in ¥Fig. 2. The lurge galvanized can
shown in the photograph of the power
supply contains the are tube in an vil
bath and the shaker mechanism, Im-
mediately above bs the keep-alive trans-

former and its choke wound on the
same core. On the shelf above are
the high-voltage transiormer, the filter
choke and the tilter condensers. The
condensers are all rated at 2000 volts
. The 1-ufd. condenser is all that is
left. of one f{ormerly rated at 2-ufd ! The filter
choke is of 30 hys, inductance, rated at 500 mils.
The high-voltage transformer is rated at 1500
volts on each side of the conter tup at 500 watts,
In the power circuit above it delivers 2350 volts
at ho load to the transmicter. The load voltage at

AN INSIDE VIEW OF THE RECEITER AND MONITOR

o the loft is mounted the UX-222 antennw coupling tube, the tunimg
cogdenser with s swilehing vrrungement and the dotector tube, At the right
uf these wnits ecan be seen the ™ peoked” andio amplifier, the Ford coil
seeondary belonying to it
shield at the extreme right 1s the appuratus con

fe the fube shield, Inside the
stituting the monitor,

ety mounted 7n

the system are not, in this particular case, suffi-
ciently well separated to avoid some cancellation
of the fields around the two wires similar to the
effect obtained in the feeder of a “Zeppelin”
system. Though its effectiveness appears to be
quite high it is certain that results would be im-

TP L TR Y AVNIRLCY € 3 cld Ayl 1id LY R



14

proved If it were possible to estend the two
halves of the untenna away from the station in
opposite directions.

The wiring of the receiver is shown in Fig, 2
Some idea of its arrangement cun he ohtained
from the front and rear views given.

Looking at the front view the apparatus
mounted on the panel are from left to right: The
phone znd filament lighting jack for the monitor
iwhich 1 built into the receiver cahinet): the
monitor tuning diai: the receiver filament switch
for the receiver; the receiver phone jack; the
volume control; the regeneration control; detee-
ton voltmeter und rheostat knob, the tuning
dial and the tuning condenser control switeh,
The first three tubes of this recciver were ag-
sembled and were being tested as a receiver when
the Nav. ST containing the article on amateur
receivers arrived, 2 r{. tube, the
detector and one [TX-201-A in a stage of irans-
former-coupled audio had been found satisfactory

but & second TX-222 was then added as a
“peaked’ audio stage. The recciver is smouth

and stable in operation and more selective than
the old two-tube standby. The transformer used
i a UV-J‘Z. R.CUA The runed unpedance con-
sisis of a Ford eoil secondary enciosed in tube
shieid to left of monifor shunted by a capacity
of Olufd. Vulume is controlled hy & Clentralab
200,000-0hm registor, connecied across the trans-
former secondary. Hegeneration control is hy
means of variable capacity in the detector plate
eircuit. The detector rube is mounted on sponge
rubher, Coils are wound on tube bases (itted with
& rim at the top to assst removal. Chokes used
are the small Silver-Marshall receiver chokes, The
tuning condenser consists of a National .0005-ufd.

Q5T
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stators insulated from each other as suggested by
Mr. Westman in September ST, ©me condenser

WEARO'S POWER SUPPLY UNIT
The mereury nrc w the tnnk al the hot!nm
of the frume, Ahore
ulive transformer, the b ¥
the jilter condensers and the Hiop cho
eontaining o single stator and rotor is used for the
7000 and 14,000 bands. For the 3500-ke. band
this condenser is connecied by a switeh

g e to the other part consisting of two stators

. A= and a rotor making five platesin all. This

l | L‘ makes a very flexible and handy arrange-

g A . A choke is shunted across the grid

e cirenit of the first UX-222, The antenna,

e a single 0-foot. wire, is connected to the

%"- 5 grid end of the choke, while the other

iR { L%, end is eonnected to the ground. It is
K3 oo hardly necessary to =ay that the signal

+459, S5 $eive #1358,

THE RECEIVER

THE CIRCTTT OF

HINS COPTEHRPTR

nedepser.

m gridieals.
¢ -‘ur&l-mpphl' 2-ohm filament resistors,
Hicohm rheostat,

MM-o0hm pariuble resistor.
K-wmegnhm gr :dlmk

~evdrony Jiaedd ar.

i el cerondary.,

Equitune variable which has been reconstrueted.
It now consists of two econdensers in one, with the

strength available is generally much
more than can be comfortably used with
head phones.

The operation of the tuning condeng-
or control switeh can be geen fairly well
in the rear view. 'I'wo jaws from a knife
gwitech are mounted on the horizontal
bar of a 'I' shaped piece of formicu. in
the vertical part of the T is a standard
which carries a shaft to which is fas-
tened (by nuts) a lever carrving on one
end a connterweight, and on the ather
two pieces of copper which form a square
U which engages the two jaws, each of which is

(Clontinued on pu
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Another “1929” Receiver

By P. 8. Hendricks®

HE following is a description of a sim-

ple and praetical three-tube receiver for

amateur ¢.w., phone and general high-

frequency reception. It has a continu-
ous frequency range from 2300 to 15,150 ke. with
& coil for the 2%,000-ke. band. The masximum
range of the 28,000-ke. band cuil is from 25,000
to 30,000 ke., although, when being used for the
amateur band, its range is {rom 27,780 to 30,300
ke., giving a more suitable amount of overlap and
coverage. The arrangement providing u double
range muy be understoad from the coil table and
# luter portion of this text.

The range hetween 15,150 and 23,000 ke. is
not, covered heeause it does not contain much of
interest to inost amateurs or other high fre-
gueney listeners. However, that wunge could

tive pusitioms, Jrom lv,/t to right, beliind the panel.

veadily be covered with one or two more coils.
The windings for them could be judged fairly
aecurately beeause they would be hetween the
gizes for the 14,000~ and the 2%000-ke. coils.
For the territory between 1500 and 2800 ke.,
eoils could readily be made by winding them on
the same type form with somwewhat smuller wire,
The receiver ix assembled on an aluminum
punel 127 x 77 x 14" and a wooden busehoard
2w R ox 3 . The top of the baseboard is
covered with d qheet of 30 mil, copper on which
the various parts are mounted. The r.f. chokes
forin one of the legs of the detector and a.f.
tube socket supports und the o, transformer is
mounted on top of one of the by-pass condensers.
.0, K. R. L, Technical Developmeut Program,

Such schemes help to make a receiver more com
pact and simplify the wiring,

CIRCDIT ARRANGEMENTS

The eivcuit consists of one untuoed r.f. cou-
pling stage, isolated from the rest of the circuit
hy a Silver-Marshall No. 635 copper stage shield:
a 201-A detector and one 201-A high quality
audio stage,

The antenna is coupled to the grid of the r.f.
amplifier tube through # Pilot midget variable
condenser, which is placed within the shield
with the r.f, stage. Tts adjusiment may be set
for u given auteuna and tuning range and does
not need further aitention while the sei i8 in
operation. As may be seen in a photograph, on
account of the limited space within the shield,
this antenna condenser is fitted with a handle of
Bakelite tubing instend of a knob. This tubing is
B o by 147 Ld. and 144" long. ‘The input to
the r.f. tube is coupled across & 50,000-0hm
resistor of the gridleuk type, which fits into the

.

SINE VIEW WITH TOP AND SIDES OF THE RF.
NHIELD REMOVED, SHOWING THE ASSEMBLY
OF THE INPUT CIRCUIT

wounting that wuy be seen between the antenna
coupling condenser and the sereen-grid tube. A |
Silver-Marshall type 277 r.f. choke, shown n one
of the photographs, is fitted with the ends of un
old gridleak so that it may be used instead of the
50,000-ohm resistor. for the imput coupling.
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the contuct of the tube 1i will fit. ~nu;Jv

enough 1o make a good connection.,

TUNING = YETEM

The tuning condenser is g Nationul
Girder Frame type which origingdly
had 21 plates, The stator of these con-

densers s asscwbled oun jong threaded
brass rods with spacing washers, By
epiting these rods and adding o few

suts, the stator can be made Into 1wo

)etions; one being snpported  from
choend, In this ease the condenser
was ve-assemnbled with the plutesdouble
spaeed, one section having three plate
the other, five plates, The three-pls
sertion s just large enough 1o o
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the 3500- aod 25,000-ke.
with o little margin a1 each end,
For the 7000~ and 14,000-ke. bands
18 too large. Therefore, in order
Po goet a satisfactory dial spread on
ihe lutter bands, the extry contaet.
on the coil form and Y sockei Is
utilized to tap the tuning conden-
sep seross ondy part of the coil, as
is indicated in Fig. 1. On the pesr
of the colls, where the condenser i
seross allof the tarns, 2 jumper ™ is
zoldered hetwenn the contners S
and 177 on the voil form and no
tup is tuken from the coil winding,
When it ig desired to cover ihe
Larger territory beiwern the aimua-
ieur bands, th‘ll\'(‘-pllf(' eetion of
the siaior is added 1o the ihpree-
plate seciion by means of one of
the simnll G.R. plugs and e
The plug is htted with an insu-
Inted hundle and the whole affair
rounted eonveniently on a sinall
buard rubber strip 1o the right of the
tuning eondenser, The cight-plare
double-spaced  condenser  formed
by adding the five- and three-plufe
sections, wives a eapueity which
covers i wirly lorge tereitory with-
oul erowding the scale (oo much,

AUDIO AMPLIEIER
‘Theseconduryof the andio trans-
Jormer is loaded with 2 resisior to
prevent fringe howl, The vesisior i
rade varinble and thus ulso serves
asu volume control, In addition, it
wlows one 1o cut down the voise

in the phones if the recviver gets too mach pickup
from the transimitrer, A fixed condenser neross the
audio transtormer seeondary with u switeh o eut
it in or oni, s provided to purtially by-pass the

FEW PLUG-T]

S AND A PLUG-IX R, F, CHOKE
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higher frequencies thus improving the selectivity
and keeping the background level down sore-
what, A value of .002 ufd. is a satistactory com-
prowmise between a sharp cut-off and a minitaum
loss of signal strength. Larger or smaller values

OsT 17

CENERAL
By-pass eondensers and r.f, chokes are used
wherever there is a possibility of their doing any
good and they certainly repay their cost in smooth-
ness of operation of the reeciver.
The battery connections ure mude by

means of 3 seven-wire Yaxley cable and
connector plug, All baitery wires pass
from the connector plug through 4 hole
in the basebonrd and are then brought
up from below the basebonrd through
holes near the point where they conncet,
to the wpparaius. The circuits are hy-
passed where they leave the nppuratus
and go through the buseboard, thus
completely isolating the low side of the
eireuit from the high rif. side, The
buttery wites which pass through the
baseboard are a light grade of high
tension auto or ignition wire, which
has rubber insulation covered with a
very tough fubreic, shus avoiding the
possibility of u short eircuit where the
wires pass through the copper sheet on
i se-hoard,

A small flaghlight famp is placed in
the " jumper” which conueetsthe minus
“B” to the minus “A”, outside the

REAR VIEW WITH THE TOP OF THE RF. SHIELD REMOVED,
SUHOWING BATTERY CABLE WITH PROTECTIVE LAMP

may be used to suit individual taste and trans-
former churacteristies. ‘This switeh and 002 pfd,
eundenser may be seen mounted on a small picce
of hard rubber, which is attached at the top and
cxtends to the front of the nudio transformer.,

HEGENBRATION CONTROT,

‘T'he regeneration eontrol is a Frost 100,000-
ohm reststor, couneeied as 4 potentiometer, This
arrangement gives very smooth control and al-
fows the adjustment for the point of aseillation
0 remain in nesrly the suine position for the
entire rauge of any one coil. It should be noied,
though, that the negative “B” inust be eonnected
to the negative A" on the huttery side of the
filament switech wod that the filament switch
st open both sides of the A" battery eirenit,
otherwise the potentiometor will eause o slight
but continuous drainof about 45 il on the detee-
tor section of the "B battery whether or not the
=01 s i use, 1 is not necessary to enise the 57
battery voltuge on the detector tube when the
2 000-ke, eoil s being used,

The movable contucts on the Frost variable
resistors are eounectod to the wetal shell of the
unit aud must therefore be insulated from the
metal paned, This hus been done by drilling a
hole in the panel and using 4 pices of 157 od, x
L{" 1.d. bakelite fubing, slightly les< than 13"
fong, und cutting wushores for the front and back
of the puuct from [/ 10 bakelite sheei,

receiver, If any part of the plus “B3”
circuits come into contact with the plus
A" in the receiver the Hashlight lamp
will blow instead of the tubes.

It may be found that the specified values of the
fixed resistors R und R; ure w little too high. In

WG, & THE CONNECTTONS 10 THE UV SOCKET
ARE SHOWN ABOVE

The urranyement for the i

inasmh as the tuning cords

cenndnry roil 1s of inost Drportonee
Days o fond

" 7 18 ponmeeterd aciess
the enbire winding, & jumper’’ is comnected on the coil form be
teween, the pin puwrked Grid and the one murked F2, When the
condenser is werost only part of the woil, this Vinmper' Iz
winitted and a tap off the earl is connseted to ¥1.

order to get just the correct voltage at the tubes
it is advisable to econnect a voltmeter direetly
across the tube socket terminals and adjust the
resistors by removing a few turns of their winding
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or shori cireuiting the excese turns by soldering
across them.

The large National dial in the center of the
panci operates ihe iuning condenser . 4 lamp to
illuminate the scule and to serve ns a telltale, will
fit on to the vear of the dial and is provided for,
vhough 1t was not in place when the photox were
iuken, The receiver is culibrated to read in terms
of frequency and therefore the dial is set at zero

CONL TABLE
The neeessary eoils and thelr ranges are given hcinw
LTge ange,
small gect, (g both gecd. (4
Coit Tuning Pickler  diin. Vaz, in, Mar.
furns furng

May, 1029

comes to us from the Long Lines Dept. of the
AT & L. Co,, Chicago,

With ithe conclusion of our formal program,
MMr, Paul S, Hendricks Ieaves our staft to return
to WICCZ, the splendid station of Mr, k., O,

T vtr at Wianno, Mass,, whenee we “hor-
** Liim for the duration of our work.

Tharing

E‘)WP(
this time Mr. Hendricks has acted as assistant to
Mr. Hull and has parvieipated in much of the

shop work unfolded in our program
articles.

Although we speak of the end of our
hnical Development Program, we
vefer onlv to the termination of the

S i Pl 3 TR0 50.300 L
110.8) R4

o 2 ™ 4

M. @

o4 7

No. 5 B 4 1.

RTORY 1 5

ha 7 % ]

W, 6 & 3
lb“)

"\nrn — 3l tickler turns ¢lose wound exeept on coll Neo |,
b 4

nuhc.m& furns \puu-d hy vilamorrr of wire,

mvnl‘dt'ﬂ turns spuced bv Two fimes diameter of wire,
Clase indicates tarms wound elose to each other,

metery, in parenthesis,

and the condenser ai maximum when the st
«erew is tightened on the shoft, The small knob av
the left ix the regeneration control, wirth the nla-
went switeh near v, The one at the right is ihe
volume conirol with the output jack alongside.

Some Changes in Qur Staff

“ TE have pleasure in announcing the a
\/’ pointment of Mr, James J. .

WICEL-ex3CELexOCKT, asi
ant technical editor, sueeecding Mr, Ross \ Hull
O readers know Mr, Lamb as the author of
half a dozen pleasing and pertinent articles in the
past vear, AR R.L, members generally know him
29 the manager of the League's Technieal In-
formation Service, in which work he has written
something like ten thousand letters of technicent
adviee to members in the past veur. Believe us,
a fellow learns what an editor onght to know
from that job., Mr. Lamb is a North Dakotan by
kirth, a graduate clecirical engineer (C.ULA,,
10922), a iughlv skilled amateur aud an inde-
fatigable experimenter,

Mr. Beverlv Dudley, WOBR., of Chicago. has
gmned our staff to sueceed Mr., Lamb on the
'echnical Information Service. He too is ithe
thor of several ()ST articles, For iive years

he was a member of the fechnical editorial staff
of the radio department of the Chicago Evcning
Fast,

coneluding as their technical editor, and

l acrass 1 turns,
13 top turns i-1).
rest vlose,

14 top tarne 1-0,
rest elose.

Approsimaie wievelength in

specially-organized work which was un-
dertaken for the 1929 “emergeney”
and we do not imply & cessai of
technical  aetivity st Headquarters.
Technical Editor Westman and his staff
will continue io he heard from, our

readers may be well aswsured. This
month’s editorial, we suggest, should

also be read 1n this connection.

— N, B
tra

where they are  teemeteeeggemmi

The recenly appointed Junior Radio
Inspector at, the Office of the Supervisor
of Radio for the First District 1s none
other than Irving L. Weston, W1BIIB,
aetive sinatewr and member of the League. Mr.
Weston, & graduate of Northeastern University,
completed a eourse at rhe Massachusevts Radio
Sehool priov to taking over his present duties,

The Radio Curporation of America has sepa-
rated jts communications business from its viher
setivities, placing the former in & new subsidiary,
wholly owned by ir, which is known as R. C. A,
Comnmunications, Ine. All station lieenses, fre-
qguency assignments, eie,, are pow n the name of
the jatter company., '

Well-meaning experimenters still manage {o
get, splendid kev-click elimination with condensers
of resistors across the key when they are using o
relay, At least, they siill send in their intesi eir-
cuits and tell of the sueeess they have had with
them, Cuite possibly an traprovement in the click
may be noticeable in the receiver ulongside the
transmitter but any such cheek nsually is quite
useless, Apparently it is not obvious to all that
resistors or condensers specified for use aeross o
key when the key is directly controlling the
iransmitter should be connected across the con-
tacts of the relay when one is used,

¥red Schnell (further identification unnceded)
has received a vear's leave of absence from the
Burgess Battery Co., during which time he will be
with the Aero Produets Co. of Chicago, well-
known manufaciurers of sinateur gear,
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Wired Wireless

By J. E.

HEN the transmission of siguals

from one place to another without

the aid of intervening wires was first:

developed. it was logically referred to

as wireless transmission, Later on. the use of the

term “radio " became prevalent and carried to
most of us the same thought.

However, it is perfectly postible and practical

to transmit currents at radio frequencies over

ad
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o
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metallic eircuits as well as through space and
there have heen great developments in this
branch of communication engineering during-the
past few vears. Such transmission is generally
referred to as carrier-current or wired-wireless
transmission, and it iy assuming greater and
greater commercial importance as time goes on,
Perhaps a few points concerning the general prin-
ciple underlying this system of communieation
and some of the reasons for its adoption may not
be amiss.

We are all well acquainted with the transmis-
sion of speech in the ordinary manner over the
telephone. Such speech is transmitted at its own
frequencies which in evmmercial practise varies
from about 200 eveles per second to about 2000
eyecles. It has been found very practical for rea-
sons which shall be unfolded as we proeeed to
{ransmit speech over wires at radio frequencies in
much the same manner as today we are trans-
mitting programs through empty space from the
broadeasting studios.

‘This matter of utilizing a earricr wave for the
transmission of speech is not new, The beginning
of the work dates way back io the nineties, and is
due to such men as Pupin, Leblane, Hutin,
Rquier, stone, and others. Then, later on we may
include DeForest [or his wonderful contribution:
(i, A. Campbell for his electrical filters, and many
more.

Currier-current systems in use at the present
time furnish simultaneously as many as four two-
way telephone conversations over each line in

+ President, Natwnnal Radio [nstitute, 16th and U Streets,
N. W., Washington, D, 2,

Smith*

addition to the telephone and telegraph facilities
normally afforded by the circuit. Other systems
are arranged to furnish as many as ten duplex car-
rier telegraph circuits over each line in addition to
the usual telephone and telegraph facilities af-
forded by the circuit. Think what this means!
Without stringing up more wire on poles, or lving
them in conduits under the street, it is possible to
muitiply the number of channels of communica-

-0 S4=14-C pETECTOR AT "1
R.E AMPLIFIER] QR

A DEMaDULATOR AMPLIFIER
Lo ot o

tion hy five,
many?

T'he general principles involved in carrier-cur-
rent communication are fairly well understood by
many of our radio readers. We encounter it every
day; in operating our radio receiver, or, if we are
amateurs, in operating our transmitters.

Suppose we start at the transmitting station,
First we have an oscillator which generates the
radio-frequency currents, Next we have a miero-

ten, twenty — who knows how

1,010,000 77

o
1,000,030

4,000,000

999,970 ”

990,000 4

FLG. 2

phone into which the perforiner sings or speaks.
The speech sounds are atplified by the speech
amplifier and pass on into the modulator tube.
Into this tube the radio-frequency current from
the oscillator is passing at the same time, so the
modulator is really a " mixing " tube. Next, from
the modulator, the mixed currents tay pass on
through an amplifier and thence to the transmit-
ting antenna and off into space. {(See Fig, 1.) One
of the most interesiing [actors to be considered is
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the many and various frequencies involved, The
vseillator may be generating power &t a {requeney
of & million cyeles & second. the speech fre-
yuencies range from perhaps 30 eveles to 10,00
wyeles, After being mixed in the modulator these
frequencies are considerably changed, and instead
of two frequencies we have many. ‘the most im-
portant of these frequencies wre known ss the

i it

g L E L E 4L
g T & 7 2 7
|} i

e
searvier” frequency and the rwo side-band”
freguencies,

in order 10 make this clear Jet us suppose that,
instead of singing or talking into the microphone
we play a single sustained note on & flute and that
this note bas » frequency of 1000 eveles per
second, Also suppose 1hat rhe » carrier’ fre-quencv
i2 1.000.000 eyeles per second. The two &
freeuencies are then 1,001.000 and 999,000
eveles per second, ‘Fhe same raie holds when there
#re w number of frequencies coming from the
miumphonﬂ and in general we will have a situa-
tion somewhat as represented in Fig. 2. We have
the currier a1 1,000,000 eyeles: the upper side-
hand. ranging from £,000,030 to 1,010,000 cyveles,
snd the lower side-hand ranging from 4494970 to
Y9 000 cveles,

and now we can go gnother step farther: we
have & svstem wherehy several telephone con-
versations and a few telegraph wessuges can be

Lower Lines

#

76 Transamyilier
o Receiver

Fres 2

transmitted over the same cirenit simultaneonsly,
iVhy not transmit power over the ~ame lines ut
the vame time? T'o tell the truth, this is exactly
what is heing done today. But it is the other way
sround; the telephone or telegraph wires are nat.
bwing used for power transmission, for vhey are
too stmall, but the power lines are being used for
the trausmission of speech and code. Uuite a lot, of

May, 1929

work is being done along this line, for in addition
to gffording & means of comnmunieation for the
public zt large, it is exeeedingly important that
the different, power plants of the same company.
ur the eentral power plant and the sub-stations,
keep in very close touch with each other,

it s elear how this may be done in the case of
alternating current power for thig can be trans-
mitted as a certain particular {requency, say 60
eyeles, and necupy its own channel cwith no side-
bands in this simple case) just as ench band of
~peech frequencies or telegraph code oceupies its
own channel. And going still & step farther it is
olear that constant or direct eurrent can be just as
casily transmitred along with the communication
~hannels for direct current has a frequency of zero
and vecapies its own channel of zero frequency.

However, when we come to the matter of trans-
mirting intelligence over power lines operating at
high voltages other problems arise, the most im-
portant, of these being the manner in which the
transmitter atid receiver of the carrier currents
gre connecied 1o the power lines. There are two

Fower Lines

[e—

Vo Transmetber
wr Recerver

FIG, 5

methods of doing this. {me of these methoda iy
<hown in Fig, 4, where the transmitter or receiver
1% ewupled to the power lines by high-voltage con-
rdensersof small capacity, theseiwo heingarranged
with a provective ground connection, Fig. 5 shows
the other method, which merely consists of string-
ing a pair of wires parallel with the power lines for
& distance of a thousand feet or more, These
wires acet exactly like antennas.

in wddition o the diffieulties of properly in-
=ilating the rystem in these high voltage power
fines there are other diffienlties encountered. For
instance, where sectionalizing switehes in the itnes
are opened it is necesvary to erect what might be
rermed a "hyv-pass antenna’ in order that the
varrier currents may pass over the pap, ‘This
meurs losses, 1o be sure, but av least the gap is
bridged, and it is only necessary to inecrease the
power of the transinitter sufficiently to overeome
the los

&nmher diffieulty ¢ncountered cecurs when
great loads are (hrown on the power lines as when
farge mills are running or at night when the light-
ing load becomes great. The short-circuiting ef-

VContinned qa poge 2 2)
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The Glutton

By “Felix”*

"F there's one bird in this world whose capac-
ity for being on the receiving end of punish-
ment ean’t be touched, it's 1, 5LS — beg
vour pardon, WALS — himself. For pure

unlimited ecateh-as-cateh-can ability to get the
bum end of all breaks, I take the original silver-
plated gridleak. The oniy kind of deals I get irom
life are raw ones, off the hottom of the deck, If the
Radiocorp began giving away 204-A's today the
chances are 100 to 1 that fomorrow 1'd get a job
on a {arm where the only power available was
kerosene,

These cheerful conclusions oceur to me as the
result of a trip I just returned from as the one
and only wireless op on board a little coaster that
plugs down through the Canal and up the West
(loast, Listen while { tell you why op's go sour,

i suppose the whole business started when,
ioward the end of u year at school, 1 got the bril-
liant idea of taking out a “‘eommercial” and
earning 2 little money on the side while seeing the
world through 2 lead-in insulator,

I got the ticket all right, and soon after that
{anded an assignment, sight unseen, That was
tough break Ne. 1. The “liner’ proved to he &
ratty collection of boiler plating held together
with paper clips and going under the name of the
8. 8. Raneid, To top it off our run was not to
Hawaii or some place like that, but was up to the
Gudf of California. For those who are not familiar
with this collection of mud and sand I might say
that it was Gud's othicial dumpheap during the
Creation. In addition, it is used as a storage region
for all the heat that is too hot to use in Hades,
After it cools off for « few venturies around the
Giulf, small consignments are billed to the lower
regions and after diluting them with 909,
Alaskan glacier they are just about right for the
hottest furnaces. From which you might infer that
the Gulf is hot - which is right.

The morning we pulled out of the harbor |
spent a couple of hours getting acquainted with
the radio equipment. This consisted of a 2-kw,
eanent-mixing spark and associated Habilities,
and a three-cirenit tuner with a detector and two
stages of loose connections and haywire trans-
formers. The serial on the generalor was No. 2,
and when vou fired her up she sounded like & 1913
model Hiv with ten college bovs in. on and
around her. Whenever she got going good the
firemen in the engine room got restless and
worked with one eve on the ladder that led to the
deck,

Things began happening right awav. T went

#FWALS, J, . Johnson, Deuton, Texus,

into the shack to give K-—— z lonesome call,
noticing absentmindedly that a Swede deckhand
was on the crogsstrees painting the foremast, but
giving it no particular thought. Half wayv through
the K—— eall T had to go out on deck to help
revive said deckhand, who was lying on deck with
a busted leg and temporary paralysis. After that ©
apent & eouple of hours bending on new antenns
insulators to replace the ones that had sparked
over and wrecked the Swede,

Next thing, the storage batteries began acting
up. I had to operate the set. off batteries instead
of the regular ship juies, because if I'd put a 2-kw.
load on the ship's generator it would have ehewed
up the bolts that held it down and walked right
out on deck, When I wasn’t babying the trans-
mitter I was trying to reason with the storage bat-
teries, which is about as fonlish as trying to vea-
sont with the R. I. when he catches you operating
off-wave a wmonth after vour license has expired.

Eventually, things settled down g little and I
began to wonder if maybe Fate hadn't finally seen
the light as far as T was concerned. I should have
known hetier.

About & week out, the purser came skipping
into the shack with a tin ear full of news, But
first, let me wise you up to this purser. He was one
of those wise birds whe knows more than any-
body about anvthing, Onee upon a fime he'd
owned a single-tube single-circuit bootleg re-
ceiver. hence he knew more about radio than
Mary Texanna Loomis and John L. Reinartz.

The second day out he had come up to advise
me that if I'd put a wavetrap in my receiver I'd
get YO better reception and no QRN, I began
thinking of the nice impression a 45-volt “R”
battery would make on his dome, but he musé
have been & mind-reader. because he shut up and
went below to Hunky for the Old Man.

This bright a.m. he had some real news, though.

“Oh, Isay. Sparks. The skipper's bought a new
ten-tube receiver and wants you to come down to
hook up the batteries.”

“Me? " queries L. ** I thought vou once owned a
one-ty — '

“Yeuh,” he hurries on, 1 couid hook it up all
right, but the Old Man's in a rush and 1 got to
string the gerial,”

Well, I went down and hooked up the set,
wondering meavnwhile who had the bad taste to
gtart the institution of pursers,

When I cume back on the boat deck the purser
had just completed the wmost superb piece of
artistie clothes-line stringing in historv. And the
dumb deeimal-wit had put that antenna parallel
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with my leadin and spaced it fully siv inches ut
places!

**Take a look at that,”
himseif-on-the-back tone,
was with the Louisiana Power

o

he gurgles. i1 a patting-
*You know, when I
and Light Com-

pany -
e yon rolled up guy wire and earried
wrenches for the eleciricians,” 1 added. 1o vou

realize,”” I continued, **that antenna is just about
as dangerous & combination as nitroglycerine and
hieebie-jechies? "

“Why?" he asks.

““imply because the antenna will absorb
ﬁnmtgh juice when L 'm on the key io eleetracure a
piece of pyrex.”

“ Aw, that old set of yours ain't strong enough
to electrocute an idea.”

“Never mind that,” sayvs I, “And ag for an
idea. vou furnish one and i1l be 1he guy who is
shocked to death.” .

He skips off without answering, leaving me
with quite a few rhoughts. True enough, che old
rorkerusber didn't have much range, but she sure
bad a powerful kick elose 10 home, as I found out
nne day when I drew a nice hot spark off a rack in
the wall, 'Chinking of that gave me an idea,

After supper 1 knew that purser would be up
listening in on the skipper's new joh, so T skipped
ap o the shack aud fired up the old hoiler. 1
jmmmed the coupling and hoisted in another hale
of hav, =0 10 speak, and when 1 hit the key for a
dit-dit-dit~-da-a-w-w-dit, vhe ammeter read 1%
healthy, able-hodied amps! I gave the key an-
ather eouple of punches, and then sai back and
pretended to read a magazine, waiting for things
to happen, They did, immediately!

The purser catme up the hoat -deck gangway
iive steps at a time (it only bad fouri.

+Hey, ~parks, vwhat's happened to the skip-
per's set? The hlamed thing's smoking hot!”

“Yon oughr to know.” T returned. ** You once
owned a single-tu —

*Oh, ean it! mon down and do something.
The thing is burning up!”

| went down, and sure enough the insulation
was burned completely off the primary of the ten-
tuber. while the primary itseif was merely &
couple of blobs of copper in the bottom of the
SASe,

[ think I mentioned a while back ihat T was the
King Ghlutton for punishment, I am. brothers, T
am. { was the guyv who got the job of rebuilding
the front end of ihat receiver!

WSARO
(Continued from page 14)
epnnected to a stator. Thus the iwo siators are
electrically joined. The shaft is controlled by &
knob on the frout of the panel,
In the general view of the station the placement,
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of the apparatus can be seen. At the extreme left
is the broadeast receiver with its lond speaker,
T the right of this receiver is the high frequeney
receiver with its built-in monitor. Mounted on
the shelf above it is the transmiiter, the antenns
rerminals being convenient to the window rhrough
the panes of which the leads are run. (n a sinall
shelf to the right of the table are mounted the
power switches and the rheostat in the primary
of the filament transformer. The sarrangement
though not very imposing, is a very practical and
a neat one, All controls and adjustments are
readilv available and almost all condensers, small
fittings and wiring are protected from dust.
Throughout the work a definite attempt was
made to avoid ‘hay-wire” construction and
appearance,

Wired Wireless

{Comtinued from page 201
feet produced by the turning on of so many feeder
fines causes changes in the characteristics of the
lines which makes it necessary 1o employ more
power in the transmitter at such times.

And, ﬁnallv before concluding, the carrier cur-
rent svstem has been used successfully as & means
of communicating from wmoving traing. In this
-ase the antenna wires weve strung slong the tops
of the ears parallel with the telephone wires along
the road.

Concerning the Super-
Heterodyne

\HE following modifications of the circuit
st the Superhet described in the March
issue of ONT are suggested:

The oscillator should be connected as shown in
Fig. 9, page 14 and not ag shown in Fig. 7, page
14, The blocking condenser (% should be located
hetween the £ end of Ly and the grounded
rator of the condenser Cs, ag otherwise the B bat-
fery is short-cireuited.

it has also been found advantageous to elimi-
nate the potentiometer By s a control of oscillator
plate voltage and use it as a volume control on the
zecondary of the audio frequency transformer, the
sonneetions being identical with those for the
gain control shown in Kig. 3, page 12, April. @87,
~atisfactory adjustment of the oqczllator plate volt-
age ig obtained hy bringing out a separate “ B”’
hattery lead. conmected to the end of the nscilla-
tar radio frequency choke which goes to o

n strong signals blocking of the 201-A second
detector tube is not at all unusual, It has been
found decidedly worth while to use » 112-A or 210
tvpe tube in the second detector circuit in elimi-
nating this tendenecy to block. It is quite possible
that plate detection could be used to good advan-
tage, particularly if the set is to be used for recep-
tion of strong broadeast signals.
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Single Control for the High-Beat
Super-Heterodyne

By J. M. Grigg®*

INGLE control in a radio receiver means
greater convenicnee uod # better useful-
ness. Even an approximation, adjustable
with trimmers, will get more stations in o

given time than individusl tuning. In addition
to these advantages there is o maunifold saving of
time due to which uny suecessful effort toward
eliminating the extra dials should be amply re-
paid. It must be understood, however, that a
good single control is an achicvemeni. it repre-
sents not only a picce of mechanism, but also
thoughtful eleetrical design. It is an intelligent
andjustment of inductance aud distributed ca-
pactty against the wechanical wvariations in
equipment itself.

To make the point, suppose a curve is plotted
with frequencivs apuinst dial settings. The path
of the line illustrates the composite effect of
inductance, distributed capacity, und the ea-
pacity variation of the condenser itself. In the
ease of a gang auy deviation, say a slightly differ-
ont plate thickness, a warped plate, or an in-
aceurately centered rotor, results in a different
curve, The difference may amount to 4 or 5 points.
Whatever it may be, no reudjustment of indue-
tance will properly compensate it ; correction must
be wade in the condenser itself, and triwmers
used only to get the equivalent distributed ca-
pacity cffects.

{n the case of the super-heterodyne the task
of siugle control ussumes lurger proportions due
to the fuct that a fixed beat difference must be
tuned. Morcover, the diffieulty incrcases some-
what in proportion to the magnitude of the beat.
Where the difference is small, say 50 to 100 ke.,
the use of S.L.F. condensers offers a simple and
passable solution, Where it amounts to several
hundred kiloeyeles a specinl arrangement must.
be devised.

To explain why the 5.L.F. arrangernent will
oot do, it is necessary to explain the 8.1.T. ar-

4 5051 8, Tripp Ave,, Chicago, (L,
T 1t is straight between (wo suecessive puints only if the
following relation iy satistied; namely, that

oot i@y
P N 1y

in which # is the aoule sepurating two radil 7oand r, Lisa
wonstant as dehned in the expression

=t f aru

and o« the toral capacitanee corresponding with n und
inciuding, of course, the distributed capuacity.

rangement. Bssentially there are two S.0L.F
condensers rotating ut fixed wugular displace-
ment in conjunction with frequency lines that
are both parallel and straight. To be straight,
compensation ust be had in the plate shape
itsclf for the particular characteristies of the
cirenit, otherwise the line may droop at the upper
end.t To be parallel it is required thai the cir-
euit characteristics be similar, numely that in-
ductances, cupacities, ete,, be guantitatively
equal.

Both circuits therefore cover exacily the same
frequency band. Cousequently if the desired
frequency difference sinounts to several hundred

FIG, 1

kilocyeles, the ungulur displacement, or detuning,
wmay amount to 90 degrees, with 2 corresponding
practical rotution of one-quarter turn. Result —
the broadeast band eannot be covered. Moreover,
if one tries to work one Lalf the dial on the upper
beat and the other half on the lower, the oseillator
frequency will have a point of coincidence with the
amplifier frequency, und juterference will cecur.

Obyviously if S.L.F. condensers are to he used,
only upper beat tuning will do, and the bupge
angular displaceiuent. must somehow be avoided.
That is, the circuits tnust cover different fre-
quency ranges, and this achievement, in its most
obvious solution, requires uncqual constants and
wear reduction between condensers.

Such an areangement. is diffieuit and expensive
to construct; besides it is bunglesome and it may
be subject to the errors of distributed capuacity.
A better and perhaps the very best of all arrange-
wents is one in which the rotor plates of a gung
condenser have been cut to the required design,
In this, since the fivst eircuit is taken as it actually
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fines, no special type of condenser is required,
AMoreover, the expense 14 little more than ihe
wor, while the job itself is compact wnd dopend-
.mble with an expectation of performance in direct
proportion to the eare and skill of the workman-
=hip.

Heferring to Fig. 1, consider 1wo rotor plates,
similar or dissimilar, and of any thv W hatm—
cyver, but rieidly fixed 1o rorate 1ogetner. P
nate the full radius by r. the clearunce radius of
the stutor plate by 7y, und the capaeity of 2 small
soetor 1%

(1)

with u simlar expression in =ubscripts for the
aother plate, Dividing

FOTOTS have rh@ $UTie numhnr r;i plar&. same plate
rhickness, saine plate spaciuy, ete,
‘'he frequeney of the eireuit will be

3)

& variable eupacity,
and ¢ w capacity which does not vary, Obviously
7 is i sun neluding the distributed eapacity of
both the coil and condenser, and it may include
whatever fiixed eapacity iz due to that portion of
plate wren permanently below the origin line (1P,
Differentiating

£

5

In this 7 way be taken 1o represent the an-
tenna frequency, ¢ the intermediate {requency,
and eonsequently 7 plus 7 the oseillator frequency,
The «vmbols with subscripts will in all cases
vefer 1o the oscillator circuit. In the foregoing, if
arbitrarily chosen initind values of frequency and
radiug, &, A and By be substituted, the induetanee
eatio may be climinated. Thus substituting and
-ulving for m i._'5‘l hecomes

T * N :oan
] it 08

* Taking account of the elearance width o, Fig. I, rhe

et PXPressinn s
e A'r»""\-i-n"} stlh‘

: 3 ‘ru-rnl[r—“‘

which peduees (o the ubove when a =0,
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an expression involving only frequencies and
radii.

In the foregoing the origin line muy he 1aken
on any radius, values corresponding being para-

iefers connecting frequeneies und radil on either
side, The equation holds for anyv rading and fre-

gueney, wssumed or real, within the proper physi-
eal Himitations; that is, the cudeulation must not
wbtuin linpossible frequencies, nor run ontside
the hounds of plate dimensions. The fimits of
possible frequencics are those of the eirenit itself,
to which distributed capacity may be added but
from which it eunnot he taken awav, To put it
another way, u given enil and eondenser will
cover o hand whieh may he made narrower but
not broader,

At the very best it is diffieult to make the an-
tenna cireuit covera band sufficienzly wide, while
the oseillator band, with irs 'higher frequencies,
will be wider than necess The general plan
thercfore consists of ml\mg the antenna eircuit
just ux it tunes and broadening the oscillator to
it by reshaping the rotor and adding distributed
capacity,

A good gang condenser should be chosen. one
with sections similar and rigid on the sa shaft.
Preferably the construciion should be substantial
wnd the plates rngged enough 1o withstand the
cutting proeess. For the first s«tep one seetion
shonld be sonneeted with s suitable antenna
induetance, iaking ouwre, as rthis induectance ia
final, io sev that the proper band is covered. In
weneral, and in particular with a foop, 0005ufc
conddensers will be needed to cover the present
broadenst allocutions,

Using o separate condenser on the oscillator,
and with the antenna 1rimmer set for minimum
eapacity, get an aceurate log of the antenna
sirenit, By aecurate it is meant thut the readings
be those of netnal, future working conditions as
nearly as possible, Also, i there is any
whout vhe upper terminal
and keep the next highest,

After the logging remove the rotor from ihe
frame, und with o file and tin snips make o tem-
plate of thin metal, the exaect shape of the rotor
plate, Luy this template on a sheet of paper, Lig.
2, and sevibe around fi with w very sharply
pointed peneil, ard maek in the eenter of rotation
3, The importance of exactness in locating this
center cunnot be overstressed. Accuracy may be
had. however. if the rotor is laid on a plane surface
and measurements from this o the shaft center
taken: the same resilts may be had with the use
of a comwbination square, Affer the center is Io-
cutedd, Iny a tuning dial over the sketeh, mark the
dial settings of the Jog, and draw in the various
radii to the center €2, Then with a decimal senle,
metric or tenths, and a glass if possible, measure
the rudii, center 1o periphery, estimafing frae-
tionul divisions to tenths, These measurements
are those of the column headed r,
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In caleulation, i the origin line is chosen on
the rading of highest frequency. errors due to
several sources may result; errors of logging and
errors of measurement, both due io sparsity of
plate avea in this region; besides there is likely to
bre a distributed capacity which is not constani,
For these and the additional reason that a small
crror in determining the beuat frequency may have
been made it i far better to take the origin line
somewhere near the mid point. ‘Lo do this it
will be necessary to assign some arbitrary value
less than unity to the ratio

"

and which in caleulation fixes the values of 7 not;
in excess of 7 on the radius of highest frequency,
One or two trials should determine a value that
will be satisiactory. Thus in the example shown
a ratio of .6 was taken, and this upon substitu-
tion in the equation with other values from the
table gives

FE= AL G X G0 L AT~ 212 804

slightly less than r.

Using the same ratio, namely .6 and F= 570,
the remaining values of v are then caleulated by
substituting the corresponding figures for f and
rin (7)), the labor of this being materially aided
if the progress is tabulated in columns, The new
radid are located on the sketeh, 2 wmooth curve
drawn through the vurious points, and then a
template for use in entting is made. In going
about the latter task firsi of all seribe on the
metal the axes XX und YV {or use ju aligning
and comparigson. {n this conpection it wight be
pointed out that in the entire scheine the require-
ments for success are these: Proper Joeaticn of
the center point (: the correct bheat frequency,
and on the remplate. location marks that will
insure gecurate comparisons. For the culeulations
themselves slide rule figures will do.

In the actual entting the plates may be roughed
by grinding if tallow is put on the wheel, but a
very coarse file und g¥harp knife 1o trim off the
feather edges is just us good. All cutting shouid
be done parallel with the plane of the plates to
avoid chaitering and bending. Most of the metal
may be removed with a hacksaw if the individual
plate is caught between two suitable pieces of
steel and thus clamped in a vise. In the plate
design shown, 757 of the metal was sawed off in
15 minutes. For the fnishing & file must he
used, the design being seribed on the firsi plate
of the adjacent rotor, and a siraight edge extend-
ing arross being used to check up and locate high
spots. And finally, when the votor is put back,
eare must be taken to ser that the reassembly
has not deranged the previons antenna logging.
Better to check a few points, a9 these readings
are needed in the next step.
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Thus, the finishing task is the adjustment of
oseillator inductance and distributed capacity
to the remodelled rotor. T'hat is, the frequency
range must be fixed within the proper limits by
shanging the induectance and distributed capac-
itv, ¢, ¢ haviog been pro-rated in the cutting.

This is done in the simplest fashion hy trial.
In preparation an auxiliary variable condenser
should be paralleled across the oscillator con-
denser. Also, since the rotor has been cut down,
very likely, turns will have ro be added to the coil,
say 10 or 12 for a trial, as the sarplus is removed
easilv, Then with the gang set at some low
reading, say 31 {rom the log, iry o get in the
station by tuning the auxiliary variable. I it

Y
of 49 49
v ;oA
N
8780 18
”
23 ‘\:'\\\ 6
o8 Y .
R B X
¥
Fi6. 2

+annot be done, turns must be removed until it
#an be done. Then move 1o a higher frequency
and resed the auxiliary to yet in the station. As-
suming an increased capacity was needed, more
turns must be removed from the eoil. Repeat,
spreading the frequency by removing one turn
af o time until the two ecireuits keep in step all
the way through; against the prospect of taking
off too much wire it is best (o keep the equivalent
of one or two turns folded up.

{Tpon completion the auxiliary condenser may
be permanentiv replaced by & midgef, such ag a
13-plate Pilot for instance.

If the beat frequeney, as needed for the caleu-
lations, i3 not known it may he determined in the
following ways. First, if a frequeney meter is
available it is necessary only to weasure it di-
reetly, ur to measure the frequency of the oseil-
Iutor and subtract the vorresponding antenns
irequency. In another method firsi, calibrate the
wscillator in terms of the autenna frequency by
etting in stations, upper beat, on the low fre-
quency end of the dial. Then tune in some high
irequency station, lower beat, und determine by
interpolation what antenna frequency this cor-
responds with, upper beat tuning. Suppose it is
598 ke. and the broadeast frequency is 1360.
Then 598 plus 2i= 1360, or
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1360 — 508
= e 33 381 K,

Ag a closing remark it might be pointed out
that only the oseillator rotor is cut; hence the
prmmpln tay apply to multi-stage d(!ll)hh(’ﬁ'
tion ahead of the h'oqucncv changer. e
for lower beat tuning is advised against since, i
the probable ¢ase, the antenna rotor would have
to be cut, with consequent loss in width of band.
As regards the possible aecuracy of tnning that
mty be expected, it might be said that the exiun-
ple used in illustration tunes umfortnly sharp
without trimming up to 1310 ke, or 93 on the
diad, beyvond which point the distributed capueity
of the condenser practically determines its capac-
ity; this of course with the elearance width o,
Fig, 1, negleeied.
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Hull Returns to Austraha

TE hope that our readers have remem-
XR bered that Mr, Ross A, Hull, for the past
year our associate technical editor and
director of the A.R.R.L. technical Development;
Program, is an Australian and but = visitor in
America, With deep regret we announce that he
has now reached the ond of his stay in this
aonuntry and has rvrumod to Australia. leaving
bebind him u romarkable record of work accom-
plished, und careying with him the admiration and
best wishes of our stalf,

Mr, Hull hasg made an enduring name for him-
self in amateur radio, not oniy in ihis couniry but
in every couutry where Q87 is read — which, in-
videntally, means eery country. When the
beague's special teehnical program was under-
taken, & Headquarters' ecouneil was formed to
shape jts destinies, eonsisting of Technical Fditor
Westman, Mr. Hull, and ihe League Seeretary,
Mr. Hull was appeinted director of the program,
it was his formidable duty to underiake to dis-
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cover the answers to the numerous problems
which care to awateur radio with the advent of
the Washington Couveution, How well he has
succeeded our readers know, His * program 7 apti-
edes have heen the high-lights of @57 of the pasi
year. The work was often carried out under very

HULL

ROSS A4,

trying eonditions, with the great desirability of -
finishing a certaiu problem in time to report the
work in the next issue of the magazine, necessitat-
ing the pouring out of an unbelievable number of
hours of effort. His labors bave auswered our ditfi-
enlties and his articles have set the new 1920
standard in the literature of our hobby,

Mr. Hull joined our staff in December of 10926,
primarily to ohtain contact with American amu-
teur radio and its wethods, When the  program™
ame along he hiad his real work cut out for him.
He is a2 most versatile chap, Architect, journalist,
amateur sketeher, builder of model airplanes.
expert amatenr photographer — these are u few
of his accomplishments besides radio. One day he
dashed off a proposed new design for the Q87
eover which we liked so much that we have used
it ever sinew, The illusiration on our January
cover 1s a hit of his handiwork, In fact he made
the porirait of himself whiéh geaces this eolumn,

We don’t know whether the Aussies will know
him or not. We've worked him pretry hard and
we've made profound changes in the way he talks
aud eats and drinks — be's almost an American
now, He carries back to Australia two and a half
vears’ experience at ARR.L, Headquarters,
watching the wheels of amateur radio the world
around. From this contact we hope for even closer
relations wirh the Aussies, whose honorary federal
seeretary Mr. Hull was hefore eoming aver, Per-
sonally we think he ought to be elected president
ol the Australian outfit, appointed technical ad-
visor to the amateur empire, and presenied with
1000 assorted tubes by the Radio Corporation,

In other words, we shall miss him.

— R, 8 W,
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The Governors-President Relay

By William M. Smith*

HE Governors-President Relay of 1920

is over but it hag left with the amateurs

of the United States and its possessions

fond memories of accomplishment.
The 1929 Relay was by far the most successiul
and most satisfactory that has ever heen aecom-
plished in the annals of amateur radio. Those
who inok part in it may well be proud of their
work, not only participating in an outstanding
event on Inauguration Day but in again demon-
strating the real inherent value of amateur
radio ag an item of national defense and as a
means of emergency communication,

As previously and completely announced in
ST, the Relay did not start until 5:00 p.m.
Hastern Standard Time, March 3rd. It was ab-
solutely prohibited

and handling the messages speaks for itself, The
following Washington stations took part in the
Relay:

Station (hwner and Operaior

W3BWT E. W, Darne

W3GT K. D. Wilson

W3HL ¥, N. Dingley, Jr.
W3CDQ Miss Elizabeth Zandonini

W3BKW Brewster Marshall
WAKkR

W3ALF
W3AHP
W3AKO
W3AKR
W3AU

¥
1. D. Redington 2
E. T. Johnson 2
Roland Fowler 1
=, M. Grimes 1
L. W. Holt 1
W. H. Leeth i

to put any congrat-
ulatory messages on
the air to President
Hoover hefore that
time. At 500 pm.
the following ay,
forty-one messuges
were safely in the
hands of Washing-
ton, D, C., amateurs
ready for delivery to
the President. In-
eluded among these
were messages {rom
such distant points
as  Alagka, Philip-
pine fslands, Virgin
Islands aud Nova
Heotia. Several mes-
#ages from private
organizations, such
a¢ the Bronx Board
of Trade, the Pah

Total 41

The method of
uperation on the
part of the Washing-
Ton stations was to
eall CO-GPR  and
listen for replies. In
response to these
ealls, some amateurs
answered and
wanted to know who
GPR was, even
though the Relay
had been mentioned
prominently in QST
{f course, such sta-
tions had no traffic
and had to be ecut
short, as there were
plenty of the *‘ini-
tinted' who had
looked forward to

{Jte Tribe at Yering-

ton, Nevada, and others had been received.
However, ithese privaie messages were not
eounted in the Relav as it was considered fo he
a strictly Governor-President contact.

At the request of Headquarters, the Washing-
ion Radio ("lub undertook to organize a special
Clommittee {o handle this Relay, under the
C’hairmanship of Mr. . L. Bidwell. Unfortu-
nately, Mr. Bidwell was taken sick and Mr. k. N.
Dingley, Jr. (W3HL), Chief Operator of the
Washington Radio Chib, assumed charge. The
result of the work of this Committee in organizing

#W3GP, President, Washington Radic Ciub.

the Relay and were
“on deck’ with GPR traffic,

Exceptionally good work was done (as the
foregoing list of stations-and-megsages-handled
will show’ hy W3BWT, W3GT and W3HL. The
Ciovernors-President Relay served only to inten-
sify the activity of these ihree stations which in
ordinary everyday operation are so efficient, it is
significant, also, to note that W3BWT and
W3HL were ably assisted by their respective
wives, Mrs. W3BWT and Mrs. W3HL.

The delivery of the ruessages to the White
House was, of course, the climax to the Relay.
At the request of the Special (lommittee of the
Washington Radio Club, the writer had the
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extreme honor of delivering the actual messages
to President Hoover, in company with most of
the amateurs who took part in the Helayv in
Washingron.. The President afforded us an ex-
eeedingly cordial reception and inguired very
closely whether or not all of the messages pre-
sented had been received by amateur radio, He
was, of eourse, assured that such was the ease and
he complimented us profusely on the work that
tiad been done, We all know, of course, that the
President, while mecrerary of Clommerce, evi-
denced a very elear conception of not only the
general radio situarion, but was partienlarly a
friend of ihe amateur. In fact in years past,
amateur radio has had a place iv his home, One of
President Hapver's sons was not only a prominent
amateur but » member of the Washington Radio
Club.

Of course we want to mention all of the io-
dividual participants throughout the country.
T'o do this adequately it is necessary to take each
tiovernor's message separately and trace it from

/ sand £D,
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the time it left its originating station until it
rearhed Washington, Wherever possible, - {re-
guency bands will be noted in the following tabu-
lation, which is made up from the reports that
were submitted to AR R L. Headquarters after
the conelusion of the Relay. Where there have
been several routes and hnmch-mufes, all of
them will be iraced. the hest one eoming first —
the rest following in ehronologieal order of time
of delivery to Washingtou. After each route will
be given the time of arrival, in Fastern Standard
Time, The Relay lasted, it will be remnembered,
just twenty-four hours from 5:00 p.m. of the
third until 5:00 p.m. of the fourth, Therefore ail
paan, time from 5:00 to 12:00 will be of the third
of Mareh; all a.r. time from 00:00 to 12:00 will
be of the fourth of March: and all pom. time
from 00:00 to 5:00 will be of the fourth of March,
‘Tabulation of routes by stutes follows:
ARKANSAS
(1) WHHN — WiBCZ - W3GT(
CALIFORNIA
(1 W6ART (7 me.) — W6CIS (14 me.) —
WHCOCW (3500 ke, ) — WRSOF (7 we.) —
WAL (Ar. £:00 p.au.)

L7000 pm.)
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(2 WHDGQ (14 me.) — WIBKM (3500 ke.) —
W3BWT (Ar. 45 p.m.)
(3) WOAFU (7 me) —W6CIS (14 e -

(Ar. 10:25

WIAQD (7 me.) — W3AQZ ¢

JARON

e

(4) W6DON — WHBAM —W6BQ —W50M —-

WIDXZ - - WARZF — WEBWT (Ar. 2:19
.00.)
COLORADO
(1) WICAA — W3BKW (7 me.) (Ar. 345
%m0}

(2) (Too late) WODKM — W50M — WODXZ
- WIZAF — W3BWT (Ar. 745 pm., 6

March)
CONNECTICUT
(1) WIMK — W3KR (7 mwe.) (Ar. 3:09 p.m.)
{2) WIMK - W3HL (7 me.) (Ar. 4:30 p.m.j

DELAWARE

W3ALQ, after attempting many times to se-
cire & message ivomn the Governor, was informed
that the Governor was too busy to attend to the
business of writing a congratulatory message,

FLORIDA
(1) W-}(,.)R — W4AEF — W4JR
{(Ar. 730 p.m.)

(23 W4ACC — W3GT (Ar, 7:45 pam.j
(3) WAMS — WAAHM — W3AHZ — W3BWT

(Ar. 11:35 am.)

— WEBWT

LEORGIA

{1) WARN - WG (Ar, 5:20 pam.)

(2) WARM -— W3(CFG — WaBWT  {Ar. 0:00
pam.}

(3) W4RN - TN WIDV - W3KR {Ar.
{1:30 pom.)

{4) WAPM — WSBAS — W3BWT {(Ar. 20
8,00}

IDAHO
(1) W7YA — WRCDQ (Ar. 1:55 a.m.)
(2} W7ABB—WIDKM —WICAA — W3IBRW

(Ar. 2:45 a.m.)

LLLINOIS
(1) WOBNT — WIAPY — WODXZ — W3ZF—
WEBWT (Ar, 12:00 pom.)
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INDIANA
{1) WODSC -~ WECNO — WSBAS — W3BWT
{Ar, 11:30 p.m.)
JOWA
(1) WODXP — W3GT (Ar. 00:50 a.m.)
{2) WADXP - \WWBAVS — WSDUW — 77?2
KANSAS
{1) WoCET -~ W3BWT (Ar, 1:40 a.m.)
£2) WOCET — W3KR (Ar. 1:05 a.m.)
RENTUCKY
{1) WORAZ — W3BEKW (Ar. 5:25 p.m.)
2) WYBAZ — WRATU — 707

LOUISIANA
{1} WEYW — W5EB — W3AHP {Ar. 11:3(
p.m.)
MAINE
{1) W1BIG — W1ACH — WIMK — W3BWT
{Ar. 5:45 p.m.)

{2} Wi1BIG -~ WIACH — WIPE — W3CTFG
-~ W3BWT (Ar, 11:00 p.m.)
(3) 797 — WIDV — W3KR (Ar. 11:00 p.m.)
MARYLAND
(1) W3BBW — W3ALF (Ar. 5:01 p.m.)

5T 29

W1iACH WiPE

W3BWT (Ar, 9:00 p.m.)

23 W1AVJ — WI1IP — WITA -~ WIAEF ~—
WIAYN - WIATY — WIART - 299
—~W1DV — W3KR (Ar. 11:00 p.m.)

NEW JERSEY
(1) W3CFG — W3BWT (Ar. 5:30 p.m.)
{2) W3OFG — W3ZI - W2AOS — W2PF
W3HL (ir. 11:15 pm.)
NEW YORK
(1) W2BGB - W2PF - W3HL (Ar. 11:26
p.m.)

—_— —  W3CFG

—

NORTH DAKOTA

WIDVYV, SCM of North Dakota, attempted
by mail to obtain a message from the Governor,
but without success.

OHIO
(1) W8BYN — WSCNO — WEBAS — Wi3BWT
{Ar, 7:00 p.m.)
OKLAHOMA

(1) (Too late) WHAPG — ?7?¢ - WHOM —
WQDX” — WBZF — Wa3BWT (Ar, 722
p.m,, & March)

MASSACHUSETTS
{1) WIACH — WILM —
WIUE ~ WIRL -— WIVR —
WIACA — WI1ARS — WI1KH
~ W3GT (Ar. 8:30 p.m.)
MICHIGAN
{1) WSBGY -~ WS8DED ~— W&DYH
- WI1PE — W3ALF (Ar. 11:58
p.m.)

WIRY -

MINNESQTA

Glovernor went to \Washington with-
out leaving message. WIBVH tried the
Lieut. fxovernor but he, likewise, fell
down on the job.

X 00 o

MISS1551PIT WaLa).

(1) WSAKP — W4RN — \3HL iAr.
725 pam.)

{2) W5SBDE — W5QQ — W4RN

W3HL (Ar, 7325 pm.)

i3) WHAZV — W3CDQ (Ar.

Wilson 1«
Etizobeth

A8 a.n.)

MISSOURI
(1) WODON — W3GT (Ar. 3:25 a.m.)
NEBRASKA
(1) WOANZ — WSBTH - W3BWT (Ar. 4:50
pan
NEVADA

{1) WoUO — W7YA — W3CDQ (Ar.1:20a.m.)
NEW HAMPSHIRE

1) WAV — WP — WITA — WIAEF
— WIAYN —~ WIATJ — WI1BIG —

dandonind, Fenner O

E. D. Redinglon

“THE GANG' AT THE WHITE HOUSE

"ol miny; the vecr ption by President Hoover, me mbhers of the Washinaton
¥

shot” by Messrs, Uaderwoand & 1 nderiraod, From
Brewsier H. Marshall (WSBKT). o H. Thamsen
Fecti (W34, Willord K. Burinn (W3NR). Marte
W8AKO), Edward N, Dingiey, Jr. «W3SHL),
W?AR\ Mrs, B, N. Dingiey, Jv. (W3HL), K. b,
WaGTY. W. M. Rmith (WSGP). Luurence Holt (WSAKR),
M. Zandaniny i W3CD), and K, F, Culver.

nh rere
pht e e
Willard

OREGON
(1) WYUN - WO6DON — #2727 o WODEX -
W3CT - W3KR (Ar, 7:20 p.m., 4 March)
PENNSYLVANIA
Attempts to obtain a message from the Gov-

ernor were made by W3ADE and W3ZF
without sueccess,

RHODE ISLAND
{1} W1BCR -— WiIMK - W3HL (Ar,
p.m.)
i2) \V]B(JR — WiMK - W1CDX - W3NF
~ WIALF (Ar. 2:10 a.m.}

{Continued on page 51)

"?.04
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Keying the Oscillator-Amplifier

By C. L. Loudon *

ERHAPS one of the most effective meth-
ods of starting sud stopping oscillations
in an oseillator is that so long advocated
by Hoffman of WIEI. it is shown

in Fig. 1.

Let us assume that we have a plate supply of
600 volts, With the key open. the two resistors
will be across the supply and there will be a drop
of 500 volts across the H50),000-ohm unit and 100
volta neross the 10,000-chm resistor. 'he filanent
is connected to the junction of the two resistors
and the 100 volts across the smaller unit will
he impressed between grid and filament with the
tiegative end at the grid. The 500-volt drop across
the larger resistor will be applied between the
filament und plate with the positive end at the
plate. the tube, therefore, has 500 volts positive
vn the plate and 100 volts negative on the grid.
{Tnder these conditions, the plate current will
be gero or very nearly so and oscillations will
vense,

When the key is closed, the 10,000-ohm unit
is shorted and there can be no voltage drop across
it go that the high negative bias is removed from
the grid. The total drop is then across the larger
unit and we have the full 600 volts upplied to the
plate, the grid obtaining its normal bias through
the condenser-eak arrangement. We have, then,
a eendition whereby we may shift 100 volts of
the plate supply to the grid circuit which does
iwo desiruble things; it reduces the plate voltage
and increascs the negative grid bias. Both of
these act towards the stopping of oscillations,

If it is desirable, the grid leak may be replaced
by a bias battery without affecting the operation
of the circuit. The battery will allow the grid
to be blocked with less voltage across the resistor
shunted by the key because it is operative re-
gardless of whether grid current is flowing or not.

Such a system has several advaniages, The
key is at low potential and the current to be
broken is small so there are no vicious arcs to he
upsetting things and requiring additional fiiter
equipment. Sinee the key is not in any part of the
ogcillatory cireuit there ix no need for & relay
even when long keying leads ave necessary.

When this system is used fo key the amplifier
tube in an oscillator-xmplifier arrangement, an,
added advauntage i3 obtained. Buppose we are
using & pair of 210's, one as an oscillator and
the other as an amplifier and both obtaining
plate power from a single source. When the key
iy open and the amplifier ix iaking no power
from the supply source {assuming & reciifier-

# W 2ALW, 5291 Hull Avenue, New York City, N, ¥,

tilter proposition) the voltage will be dependent
upon the load taken by the oscillator, Now, when
the key is closed and the amplifier takes power,
the supply voltage will drop and the amplifier
will draw less current because of the reduced
plate voltage. Hegardless of what the supply
voltage may be, unless the supply is very much
larger than is really required, the regulation will
be poor enough to make a fluctuation in voltage
that will be injurious to the siability of the os-
villator,

We found in Fig. | that we could start and
stop our oscillator by transferring part of the
supply voltage fromn the plate to the grid cireuit
and back again, The same thing will upply to
an amplifier aithough it may be necessary to
increase the amount of voltage on the grid to
stop the aperation of the tube.
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Goiog a step further, ii. is possible to subtract
the biasing voltage from the plate supply to the
oscillator so that when the ceduced load on the
power supply causes the voltage of it to increase,
the amount subtracted will just compensaie for
this increase aud keep the voltage to the oscillator
constant even though the load on the power sup-
ply may cbange eonsiderably.

Sinee the oscillator is drawing current cou-
tinuously, it is unnecessury to usc the voltage
divider shown in Fig. 1. A resistor of much smaller
value may be inseried in the negative supply lead
to the oscillator and the voltage drop across it
applied to the grid of the amplifier, This is shown
in Fig. 2,

Suppose the plate supply voltage is still 600
and we want somewhat over 100 volts to block
the grid of the amplifier tube. If we make R1 of
about 4000 ohms and have an oscillator plate
eurrent of 30 mils, a veoltage drop of 120 will be
had across it. Now if we want to run the oscillator
on & valtage of 300 or so in order to ininimize
heating and its attendent troubles, we can inserp
additional resistance at R2. With 6000 ohms
there, the plate voltage will be 300 with a plate
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current of 30 mils. When the key is closed and
the resistor, R1, shorted, the drop that was across
the resistor will be applied ta the plate of the os-
cillator to compensate for the drop in supply
voltage caused by the increased load on the rec-
tifier-tilter system,

If the drop in the power supply unit due to the
vhange in load is lower than the voltage necessary

+
A
-
f_.\._
A‘R‘ H
#1652

to block the grid of the amplifier tube, the os-
cillator plate current will increase slightly because
its plate voltage will go up. A resistance of a few
hundred ohms inserted in either the positive or
negative high voltage lead will cause a greater
fluctuation in the voltage supplied to the {rans-
mitter, Such a resistor can then be adiusted to
give exact compensation.

If the oscillator plate current drops when the
key is opened it indicates that the voltage change
in the plate supply system is greater than that
necessary to block the grid of the amplifier, R1
ean be increased in value and the lead to the grid
of the amplifier may be connected across hut a
part of the resistor. In this manner the greater
voltage drop in the supply unit may be compen-
saied for without putting too much voltage on the
grid of the amplifier.

In an extreme ease where the value of R1 must
be very large to take care of the bad Huctuation in
supply voltage it may be necessary to decrease
the value of R2 for although the effect of R1 has
been to keep the plate voltage of the oscillator
constant, it has also reduced the voltage.

If a biasing battery is used for the amplifier it
may be substituted for ihe grid leak and the value
of R1 lowered because lesy udditional voltage will
he necessary to block the amplifier grid.

A steady oscillator voltage will go a long way
towards obtaining # constant frequeney trans-
mitter. Here is a method of keeping it constant.

The Governors-President Relay
(Continued from page 29)

SOUTH DAKOTA
(1) W'QDWN - WYCOS — W30 Dﬂ {Ar. 7:03

(2) \VQDY}; WSDJV — W3CJ — W3BWT
(Ar. 3:30 p.m.)
(3) W9DYX — WQCZF — 7777
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TEXAS
W5VV, after repeated attempts to obtain a
message from the Governor, had to go home with
an empty sack,
UTAH
(1) W6BVB — WIBVH — W3GT (Ar. 1115
p.an.)
(2) W6BVB — WYBVH — W2CTUQ — W3AKO
(Ar. 10:05 a.m.)
VERMONT
{1) WIBEB — W3CFG - W3BWT (Ar. 5:30
p.m.)
VIRGINTA
{1) W3BN — W2CUQ — W3GT (Ar. 6:40 pm.)
WASHINGTON
{1 WIGP — WYCWA — W3GT (Ar. 12:30
w.m,)
(2) W7GP — W3G'T (To check above)
WEST VIRGINIA
(1) WSCAY — W8BYN - WS(CNOQO — WSBAS
— W3BWT (Ar. 11:30 pm.)
WISCONSIN
(1) WOEK ~—— W4JIR — W3BWT {Ar. 10:00
p.m.)
WYOMING .
(1) WEBAJ —— WODVR — WOAP — W3AKR

{Ar. 10:45 p.m,)

ALASEA

(1) K7TO - W7TX — WaCIS — wWorJ —
W3BWT (Ar, 3:17 a.n.)

12y KTTO — WiTX - W6(CIS WSBWT
vAr, 2:04 a.m.)

13y KiTO — W7TX - W6(CIS — WIANX -—

W2CUQ — W3AKO (Ar, 11:00 a.m.)

HAWATT
1) K6CFQ -~ WETK -~ 7?7? — W3CIN —
W3ALF (Ar. late at 2:11, 5 March’)

PHILIPPINE ISLANDS

(1) KIAF — WBAKW ~— WIMK -~ W3HL
{Ar, 1112 am.)

2) K1AU —— W6BVY -~ WIOBCA — W3CJ —
W3BWT (Ar. 7:300 a.m.)

(3) K3AA — WE6AMM — WRCONR — 777?

VIRGIN ISLANDS

(1) K4AAN -— W4AEF - W4JR - W3BWT
{Ar. 10:00 p.m.}

(2} K4AAN ~ W8XE — W3HL (Ar. 6:30 a.m.)

(3) K4AAN — WAACC — W3BWT J{Ar, 7:20
#.m.)

(4) K4AAN — W2BHV - W3AKO (Ar. 830
a.m,)

{5) K4AAN — W3ARD —-

(6) K4AAN — W9CRD —

(7) K4AAN — W2CVJ - 7777

—

94 ?q
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Official Frequency System

4 HE Official Frequency Station Commit-
tee, a part of the Experimenters' Sec-
tion of the A R.R.L. hay arranged the
services described below for the benefit

of the members of the League and others.

i. Standard Frequency U'ransmissions are sent
by standard Frequeney Stations (known as O.F.
S5.F.) on definite schedules with a high degree
of accuracy. All the principal atuateur bands are
covered. several points being given in each so that
{requency meters wauy be accurately calibrated.
These transmissions are based on piezo-elecirie
frequency standards that are regularly checked by
one or more of the leading seientific laboratories of
the country.

2. Official Frequeney Pransmissions see sent by
{Mficial Frequeney Stations (known as OF.8.)
at a somewhat lesser degrec of accuracy. These
stations do not transmit on regular schedules but
announce thewr frequency at the end of at least
every other trausmission during their regular am-
ateur operation, Such stations will measure the
frequeney of vour emissions upon request.

5. RMpecial serviees will be announced from time
to time as oceasion requires,

Practical suggestions are always weleome and

should be sent to a proper member of the Commit-
iee which is composed of the following: Don (.
Wallace, W6AM, Chairman in chuarge of O.F.S..
Room 410, 209 Pine Avenue, Long Beach, Clalif.;
Prof. . M. Jansky. Jr., of radio station W9XT,
and billian V., K. Lansingh, in charge of
OF.S-8.F., Box 731, Hollywood, Calif,

STANDARD FREQUENCY SUHEDULES

Saunedeny A fieriiion

Piane Frequendyy

(Pt O 1Al ()]
3:00 14400 30000
3.12 14350
3:24 14300
336 14280
343 14000
4:00 14150
4:12 14100
4:21 14050
4:36 14000

9:00
0:42
D:21

7000

Time is the locul standard time at the lrans-
mitting starion and frequeney is in kilocyeles,

DIVISION OF TIME

4 minutes — Q1 OST OST de eall lettersy.

3 minutes — Y Characteristic letter” sent very
slowly and broken by call letters each half
minute.

1 minute — Statement of frequency in kilocyeles.

4 minutes — Time allowed to change to next
frequency,

TRANSMUTTING STATIONS
WIXV — Massachusetts Institute of Technol-
ogy, Communications Experiment Station,
Round Hill, Dartmouth, Mass.. H, A, Chinn
in charge. Uses Eastern standard Time and
characieristic letter (3",
WOXT, - (Gold Medal “ifatinn R.F.D. No. 3.
Anoka, Minn,, H. &, McCartney, in charge
assisted by vall lx mmfh Ivan H. Ander-
son and George Collier, Uses Cenfral Stand-
ard Time and characteristie lotter “ D"

ACCURACY

The traunsmissions of these Srandard Fre-
quency Stations will be within 110 of 1¢, of the
announced frequencies, It is expeeted that those
of WINV will have a much higher degree of ac-
vuraey, the exact figures to be announced during
the running of the schedule, Those in a position to
utilize an acearacy of better than 1°370 of 15,
may write WI1XV for {urther data. While no
respousibility, finavncial or otherwise. is assumed
for the accuracy of these transmissions, every
effort will be mwaude to have it exceed the figures
wiven,

STANDARD FREQUENCY SOHEDULES
FOR MAY AND JUNE
Sebeiuie

{rte eibron

hlay ¥, Friday
Sunday
i0. Fr!d‘xv

June I, Sunday
7, Friday
14, Kriday
168, Sunday X
1, Friday B
. Friday AR

WAKT,

OFFICIAL FREQUENCY STATIONS
{ Required acenracy 310 of 14}
WIAAC, WIAVIV.IWIZL, WIAWW, WIANA,

WIBD, WiBZQ, Wi1CCW, WICK. W2BRE,
WeCDC, W2CLA, W2DS, W2EF, W2MU,

W2UV, AWIBY, WL, WEEW. WaMN. W50X,
WESP, WaZAV, WEAKW, WeAM, W6AY(,
WAV, WeBB, WaRGM-WeCVO, WeBMW,

W6BRO, W6BZU. W6CAE, W6CDY-W6CPX.
W6(MQ. WGEC-WGXE, W6QL, W6QX.
WEWN. WOHNAO-WG6ZV, W7TAAT, W7GQ,
WSAPZ. WSBAV, WSRZT., WSEQ. WsG7-
WSZC, WOAHQ., WHAV(. WOAN(Q), WORCGH

WIOBGE., WOBVC, WOUPM. WIEFO, \\'QEGU‘,

WOIG, G201, G2NM, G3BY. G6YL, G6CL,
CISNJ, VE2BE, VE3CO, VE3SFC, VE4BT,

VEOAL, VESBG, VESLF, VETCW and ZL2AC,

(Continued on page 89)
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Alternating Current Rectification as Applied
to Radio

(In two parts—Part II)

By R. J. Kryter®

GAS-CONDUCTION RECTIFTERS

AS-CONDUCTION rectifiers are similar
in many respects to the above deseribed
thermionie rectifiers, differing chiefly in
the fact that thev are less highly evacu-

ated and as a result much of the current through
the tube 1s carried by gas ions instead of electrons.

The eleetrons shot off heated hodies normally
travel neither rapidly nor far. as they are quickly
stopped by the arcumulated blanket of negative
particles, the ‘‘space-charge.” If, however, an
ulectrie field of proper direction he applied in the
vicinity of fthe hot hody, part of the *‘space-
charge’ will be neutralized and the electron will
acquire 2 high veloeity in “falling’* through this
field. If the fieid be sufficiently intense, the elec-
tron will be endowed with such energy that if it
aceidently collides with a gas molecule it will
literally tear one of the electrons out of that
molecule. ‘Uhe new electron travels on under the
influence of the field, leaving behind a gus mole-
cule which has lost an eleetron and is therefore
positively charged. This positively charged parti-
ele also moves under the influence of the field
but in an oppusite Jirection to that taken by the
glectron, the particle being called a *‘gas ion.”
Thus we see that by vivtue of this process of
“jonization by collision’ it is possible to produce
many more charged particles than were originally
available, und since 1he number of charged par-
ticles present determines the current which can be
carried, this process makes it possible to greatly
increase the output of a rectifying tube. If the
amount of gas in the 1ube be vanishingly small
ias in the thermionic rectifier) the probahility
of an electron colliding with a molecule is very
remote und therefore ionization doeg not oceur,
i)n the other hand, if the amount of gas is large
(near atmospheric pressure, for exampie) the
heavy gas molecules are so closelv packed that
they stop the elecirons before the latter ever
reach high enough veloeities to cause ionization.
I'herefore, the phenomena of gas ionization are
limited to & certain low range of pressures, usually
about L/10 mm. of mereury, and it is in gases of
this degree of rarefaction that gas-conduction
rectifiers operate,

#Reseurrh  Fngineer,  PresteQ-lite  Stocuge  Battery
Corporation, Indianapolis, Ind.

TUNGAR AND RECTIGON TUBES

The simplest gas-conduction rectifier is the
well-known Tungar or Rectigon bulb. This is a
simple two-element tube comprising a tungsten
filament und a graphite plate, enclosed in an at-
mosphere of argon at low pressure. The hot fila-
ment emits electrons which travel over to the
plate when the latter is positive just as in the case

-

: 3
3

o

e
E ] L
E

Da— B
[ FIGURE 3

of the thermionice tube, Tn addition, however, the
swiftly Hlying eleetrons ionize many of the argon
atoms and the positive ions thus formed then
travel to the filament, reducing the internal re~
sistance of the tube and increasing its current-
earrying capacity.

When the plate is pegative the electrons are
restricted to the vicinity of the filament by the
space-charge and cannot reach high enough veloe-
ities to ionize any gas. The ions which were pro-
duced during the previous half eyele immediately
re-combine with stray electrons to re-form neutral
atoms and as a result the tube becomes non-
eonducting, ‘The ionization occurring between
filament and plate is evidenced by an intense blue
glow when the tube is under load.
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T'he Tungar bulb iz essentially a heavy eurrent,
faw-voltage device, It is made in three sizes. the
full-load d.c. output ratings being approximately:
1 amapere at LA volts, 2 amperes at 30 volts and 3
amperes at 90 volts. The efficiency of the tube
is low. about 20-257/, the vverall efficiency of
battery chargers being 153, and 207 .. The tube
is very rugged, however, and its life is long. 1000

]
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hours being normal, The etficiency of the tube
increases with the load voltage. The filaments of
the t-ampere and 2-ampere bulbs take 7 amperes
and 14 amperes respectively at 2 volts. The 2-
ampere tube has u breakdown voltage of about
60 volts. After the tube has once started, the
filament current may be extinguished without
interfering with the operation of the tube; in fact.
the efficiency will be slightly increased. It is
necessary to heat the filament, however, to make
the tube self-starting.

MERCURY ARC

The mercury are rectifier'is similar in operation
to the Tungar tube except that the gas is mereury
vapor at low pressure and the source of electrons
is a ““hot-gpot " on-a pool of mercury. This fype
of rectifier has been applied with great success
to many purposes, covering a wide range of
eurrents and voltages. Glass bulb types are avail-
able in 3- o H0-ampere sizes and capable of reeti-
fying several thousand volts. The mereury are
fier is charae tnnzed by ifs exireme efficiency
which runs from 7.3¢ - to ‘*a‘» overall for the com-
plete rectifier plant. Its chief drawbacks are iis
high initial cost and the fact that it is not self-
starting, Its overload capacity is limited —a 2577
current overload being allowable only for 30 min-
utes, Cuarrent overload will cause the anodes to
heat, resulting in short circuiting of the bhulb.
The breakdown voltage depends upon the degree
of vacuum in the bulb and upon the operating
temperatiire, but ranges hetween 2000 ar\d 15.-
000 volts, Cooling the bulb by meuns of & fan
greatly ralses the breakdown voltage. The hfo of
a mereury arc rectitier is limited only by mechani-
eal breakage or loss of vacuum. The voltage
regulation is the best of any known type of recti-
fier, being only about 10} betweet uo-load and
full load. The erhcwuv\ of the device is practlcalh
constant above one quarter load, bui increases

with the voitage being rectified. The voltage drop
in the tube ix praciicully eonstant independent
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of the eircuit in which it is placed or the load
handled and is 15 to 20 volts,

RAYVTHEON

A third type of gas-conduction rectifier is
represented by the Raviheon tube. In this tube,
which is dosigned for full-wave rectification, two
anodes in the form of short metal rods are
mounted side by side within an umbrella-shaped
metallic cathode. the whole being enclosed in an
atmosphere of helium at low pressure. The exact
mechanism of rectifieation is quite complicated
but is due partly to the difference in area of the
electrodes and partly o their shape and place-
ment and the nature of the resultant fields, If
the rod-shaped anode be connected to the posi-
tive side of a d.c. eircuit, a voltage of 200 to 300
volts will starr » cischarge through the tube.
If the cup-shaped eatbode be made positive,
however, a voltage of 730-1000 volts will usually
he necessary to cause any covsiderable current
to flow. It is to he noted thai ai # voltage abont
the same as that in which the are strikes in the
vonducting direction. a small leakage current
starts in the insulating direction, although
much higher voltage is necessary to cause the
valve to pass current freely. ‘This leakage current
is one respeet in which the Raytheon tube i-
inferior to thermionic tubes, although the leakage
is small and relatively constant and does not pro-
duce the pernicious effects that were ohserved in
electrolytic valves,

It is characreristic of the type of discharge
oceurring in this tube that the veltage necessary
to siart the are is greater thau the voltage neces-
sary 10 mainiain it. In a d.e, eireuit the minimum
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voltage al which the discharge can be maintained
is usually about {50 volts below the starting
voltage. The voltage across the tube has a peculiar
wave-form. shown diagrammatically in ¥Fig. ..
This peculiarity of the tube not only cau a
eertain distortion of the output wave, but also
generates surges, or ‘‘transients’ in the high
voltage circuit which must be absorbed by butfer
condensers placed mcross the transformer see-
ondary. This peculiarity also makes it necessary
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for the tube to feed directly into a capacitive
rather than into an induetive or resistive load,
The significance of this fact will be appreciaied
in the latter section on * Filters,”

‘The Raytheon Type “BIH” tube has a rated
full-load output of 125 ma. at 300 volts d.c., und
the type “BA," 350 ma. ut 200 volts d.e. The
maximum rated r.m.s. voltage per anode ig 350 for
hoth tubes. Actually, picked *“BH” tubes may be
worked as high as 530 volts per anode, giving out~
puts of $50-500 volts d.c. The Raytheon tube is
more sensitive to voltage overload than to current
overload, high voltages causing insulation trou-
bles. Its guaranteed life at full load is 1000 hours,
but it will usually operate for 2000 hours or more.
Its output is retnarkably steady during its entire
iife, the tube usually failing rather suddenly by
open circuiting, The tubes are very uniform, the
output voltages of new tubes being within plus or
minus 2% limits, The voltage regulation is con-
siderably better than that of filament tubes of
equal size, due to the '‘negative resisiunce’ chur-
acteristic of the gaseous are. The muximum efhi-
ciency of the tube itself is about 559%; the overall
efieienctes of B-supply devices for receiving seis
usually being between 309 and 459.

DRY CONTACT RECTIFIERS

Dry contact rectifiers include a wide assort-
ment of devices which, though similar in structure,
operate on various privciples. All of them con-
prise a junetion beiween i{wo dissimilar sub-
stauces, generally a metal and a crystalline me-
tallic salt which is electrically conductive. The
detailed modes of operalion of these devices are
complex and are not thoroughly understood but
in general they involve thin films in which the
molecules are so oriented or “polarized’ that the
transfer of electrons in one direction requires
wch Jess work than a similar trangfer in the
opposite direction. In some cases the conduction
is metallic in nuture, L.e., no decouiposition of the
ronductor occurs (such as the copper-oxide valve)
whereas in other ecases electrolytic conduction
oceurs, Le., the conductor itself is decomposed by
the passuge of cwrrent and new chemical products
appear at the clectrodes (such as the copper sul-
phide valve).

I'robably the oldest dry contact rectifier is the
humble crystal detector. .Although thig deviee can
handle only very minute currents and voltages, its
efficiency is high and its output wave-form good.
COperating in much the same fashion, commereial
devices are now available which will handle con-
siderable power. "f'wo wain types are popular at
present, the aluminum {or magnesium}) copper
sulphide valve, such as the Elkon and Benwood-
Linze devices, and the copper-cuproug oxide
rulve, such as the Rectox and Kuprox units,

in general, contact rectifiers ure simple in con-
struetion and have a high efficiency. All contact
rectifiers, however, suffer from the fact that their
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characteristics vary with the condition of the con-
tact surfaces and with the pressure upon these
surfaces. In the copper sulphide type of rectifier
this fact is most notieeable, inasmuch as the
rectifying junetion is at the contact hetween two
separate hodies of material. A change in pressure
will change the area of eontact befween these dis-
similar bodies and will also affect the nature of
uny absorbed gas film on the surfaces, In the vase
of the copper oxide device, the rectifving action
takes place in the ¢nterior of a disc, at the inter-
face between the mother copper and the cuprous
oxide formed chemieally thereon. Thus a complete
rectifying element is made up of only one physical
body and the active junction thai is formed dur-
ing the manufacturing process is not altered sub-
sequently by pressure, abrasion, corrosion or the
like. Pressure does affect the copper oxide recti-
fier, however, insofar as it determines the resist-
ance of the contact made between the external
conductor and the crystalline copper oxide sur~

THE PARTS OF X RECTOX UNIT AKE SHOWN
ABOVE

Along the top row from left to right appear the oxidized
Jace of the rectifying disc, the mother cupper face of a similar
dise, a lead captact washer ond o complete disc with washer,
Below these are the bakelite end plate, the terminal dise and the
capper sirap. A tiebolt wmay be seen just above the com-
pleted unil al the bottom of the picture.

face. Insufficient pressure will cause a high
resistance joint between the rectifying element
itself and the conneciion thereto, thus incressing
the resistance in the open valve direction and
decreasing output and efficiency. The Fuprox
unit i1s a riveted assembly and no adjustment of
pressure cun be made, but the other units are
holted construction and their outputs can often be
improved by tightening; other units are of bolted
vonstruction and their cutputs can often be im-
proved by tightening up the holts and thus in-
creaxing the pressure on the elements.

Coutact rectifiers resemble electrolytic reeti-
fiers in possessing 4 definite breakdown voltage
and breakdown temperature, If either critical
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value be exceeded, the reetifier will pass current
freely in both directions, After the unit cools
down, or after the high voltage is removed, it will
immediately function again mueh as if it had
uever been gverloaded. Rectox rectifiers have
been broken down in this way (en times in sucees-
sion without showing any permanent ill effects,
Contact rectifiers, furthermore, all show leak-
age, Like the electrolytic rectifier, this leakage
increases rapidly with temperature and to a cer-
tain extent with the age of the unit. For this
reasol it is extremely important that such de-
vices he adequately ventilated; the unit itself
should not operate appreciably above 90°-100° F,
The leakage current in a Rectox full-wave unit
charging a G-volt storage battery will be 2-4
milliamperes at 70° F,, {5-25 milliamperes at 907
F., und 60-100 milliamperes at 140° F, The char-
aeteristies of a single element from such a rectifier
are shown in Fig. 4. A peculiar leakage phenom-
enon is demonstrated by some copper sulphide
vectifiers which show markedly inereasing leakage

UsT
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about 50 ma. per square inch and the normal
density 200-500 ma, per square inch. The Rectox
rectifier unit has an efliciency of 60¢/. The
breakdown voltage is about 11 volts u.e. per dise
and the critieal temperature about 160° ¥, The
life is probably the greatest of any commercial
low power rectifier and is measured in years, A
typical battery charger has been operating 15,350
hours (24 hours per day for 765 days) and has
delivered 9.620 ampere hours to date. Its original
charging rate was 0,59 ampere and=its present
rate is 043 ampere, the average rate over the
entire period being 0.52 aupere. The original
overall efficiencey, including transformer losses
was and the present efficiency Is 257,

MEASUREMENTS AND CALCULATIONS IN
RECTIFLED CLRCUTTS
The peeuliar symmetrical wave-forms met in
rectified circuits necessitate certain precautions
when making measurements or calculations on
such circuits, In the first place. the difference
between d.c. and a.c. meters must be

3 »  kept in mind, Stricdy Jd.e. meters are

8 always of the 1'Arsonval type iperma-

3¢ uent magnet and moving coil) and such

7 A meters readonlythe elecirolytic  value

[z of the current Howing. that is. the net

0w valuein the predominant direction only.

N 6'§:f =uch meters are specially adapted to

/ +f  measuring the useful output of rectifiers

J / L& as they show the value of current or

- X voltage which is useful for charging «

. -1 . hartery or producing plate eurrent in

=TT vacuum tube. A d.e. meter reads zero

E - v ] when placed in an ordinary a.c. circuit.

e P Ae. meters may be of the moving

5 7 o1, dynamometer, hot-wire, or thermo-
58 Vi s . v 7] - i)

§e couple types, They read the heating

0l Yt 3 e e r value of any eurrent, regardless of wave-

VOL TS, CLOSED VALVE
FIGURE 4

VaLLS, OPEN VALVE

with age. This is due to the formation by elee-
trolysis of minute threads of metallie copper in
the eopper sulphide. These copper threads carey
eurrent in both directions. If the rectifier out-
put be short-circuited for 4 time, these threacds
will burn off, the leakage will be greatly reduced
and the output and efficiency will be improved.
Contact rectifiers have one other peculiariiy in
common with electrolytic valves, namely. that
the completeness of rectification is affected promi-
nently by current density or, what is simdlar, by
the volrage applied to a given unit. In the contact
vectifier this does not come about as a result of
rapacity effects but rather because the ratio of
“elosed” and “open” resistances depends upon
the voltage applied. This means that any given
design of rectifier requires & cectain minimum
current to cuuse the reciitier to function properly.
For a copper-oxide valve the minimum density is

formor polarity, Mathematically stated.

a.e, meters indicate the square root of

the mean square of the current passing
through them and their readings are called *“efice-
tive " or “rans.” values, (Note that both positive
and negative quantities becowme positive when
squared; thus the a.e. instrument eliminates
polarity.) An a.c. meter placed in a pure d.e,
vireutt will read the sae ag a d.e, meter, but in
auy other type of circuit, specifically in rectifier
networks. the readings of the two types of instru-
ments will be different, A.c. meters are adapted
to reading the input volrage to a rectifier, but
their readings when placed elsewhere in the eir-
vuit require special interpretation,

Consider the case of an a.c. ammeter and a d.c.
ammeter placed in series in the output civcuit of 4
perfeet rectifier, assuming a non-reactive load so
that the wave-form will be either as B or ~ ("
of Fig. 1. The geometrical properties of the sine
curve are such that in the half-wave cireuit,
“8B,) the d.e. meter will read 63.09; of the a.c.
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meter reading; in the full wave circuit, “C,” the
d.c. meter will read 90.1¢7 of the a.c. meter read-
ing. These ratios are frequently spoken of as ‘“the
rectification ratio” and serve as an indication of
the completeness of rectification. The above ratios
are the highest that are possible to obtain in any
cireuit of the type deseribed, all ordinary rectifier
ejreuits showing ratios poorer than the above.
From these figures it follows that the maximum
obtainable d.c. power in a perfect half-wave rec-
tified cireuit is only 40.49% of the total power in
that eireuit, in a perfect full-wave cvircuit the
maximum d.c. power ig §1.297 of the total.

Any rectified wave may be considered as a pure
direct current plus a super-imposed symmetrical
alternating current, If an a.c. and a d.c. ammeter
are placed in series {or voltmeters in parallel) the
value of the true alternating current (or voltage)
is the square root of the difference of the squares
of the meter readings.

Foe == W {I(ﬁf)ﬂ — f.jlde‘)“! (1)
Althongh this method is theoretically correct for
any condition, it is not useful practically when the
d.c. is more than ten times the a.¢. and therefore
is not applicable to filter circuits. In the case of a
rectifier cutput smoothed by a single choke or
eondenser, however, the percentage a.c. may be
109, or greater and the above method may be
used for measuring the same,

Another property of sine curves must be taken
into account in rectifier cireuits. In a pure sine
wave, such as “A” in Fig, 1, the maximum or
“peak’’ value of the wave is 1.41 times the ** effec-
tive” value which is indicated by an a.¢. meter.
Thus, if an a.c. voltmeter reads 100 volts, it
means that the voltage on the line varies between
limits of zero and 141 volts in each direction.
Obviously, when a rectifier is in the “eclosed”
value position, it must withstand this 141 volts
peak, and not merely the 100 volts read by the
meter. Furthermore, if the rectifier feeds any
reservoir of voltage, such as a battery or a con-
denser, this voltage will also be impressed on the
rectifier in the closed valve direction in addition
to the above peak voltage. In the case of a recti-
fier supplied from a 750-volt transformer, and
having a condenser connected directly across its
output, the d.e. voltage across the condenser
being %00 volts, the peak of the input wave to the
rectifier. will be 1.41 5 750 = 1060 volts, and the
maximum voltage across the rectifier will be
1050 4 700 = 1760 volts. The fact that the
peak voltage is 4197 higher than the *‘cffective”
voltage explains why at light loads the d.c. output
voltage of a rectifier may be higher than the a.c.
input voltage. In the case of the rectified output
wave B’ in Fig. 1, the peuk voltage is 3.14 times
the d.c. voltage, and in wave * C” the peak is 1.57
{imes the d.c.

The input power to & rectifier must be meas-
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ured by means of a wattmeter; voltage and cur-
rent readings are of little value inasmuch as the
power factor is usvally unknown. In eonnecting
the wattmeter care must be taken to see that it
includes the power to the filaments of thermionic
or Tungar tubes, or to the “*keep-alive' cireuits of
mercury arcs: A wattmeter in the output cirenit

THESE TWO UNITS ARE BATTERY CHARGERS
AND BOTH EMPLOY RECTOX RECTIFIERS

The bos ut the left is perforated to allow venttlation for the
dissi pation of heat,

of a rectifier reads the true power in the cireuit,
but not the useful power. The useful power output
of a rectifier is the product of the d.c. output volts
by the d.c. output amperes, The useful overall
efficiency of a rectifier plant is the output d.c.
volt-amperes divided by the total input watts.

SERIES AND PARALLEL OPERATION OF RECTIFIERS

Certain eautions should be noted regarding the
operation of rectifiers in series or in parallel.
“Perfect’’ rectifiers, ag described under the head-
ing *“The Problem,” can be conducted indiserimi-
nately in series or parallel and the behavior of the
resultant combination deduced from Ohm'’s law.
Thermionic rectifiers approach this condition.
‘When ‘‘leaky’ rectifiers are placed in series,
however, there is always a tendeney to a non-
uniform distribution of load which may eause
much trouble unless properly provided for. If one
of the valves has less leakage than the majority,
it will carry more than its share of the load and
shorten its life. When this valve fails, the voltages
across all the other units will be proportionately
increased and their failure hastened. This process
will go on until ultimately the entire group of
rectifiers fails. For this reason it is important
when connecting leaky rectifiers in series, to use
an increaging factor of safety as the number of
units is increased. This applies especially to elee-
trolytic and contact rectifiers.

On the other hand, rectifiers which have a
“negative resistance’ characteristic will nof
divide a load in parallel. Examples of this are
found in the gaseous conduction rectifiers. They
eannot be paralleled directly to increase current
carrying capacity, but must be supplied from
separate transformer windings.
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CONNECTION OF BECTIFIERS

There are several different merhods of connect-
ing rectifiers, the choive of method being governed
by the charaeterisries of the vectifier and the load.

The simplest formy of rvectifier eircuit i the
single-phase, or haif-wave circuit shownin “ A of
Fig. 2. In this cirenit the rectifier is merely eon-
neeted in series with the supply transformer and
the load. The flow of current through the rectifier
unit itself is in the direction indicated by the
arrow-head which svinbolizes one of the elements:
the direction of the direer current through the

»

~Outout

B

| routout

A AC

fnout
FIG, 5. — THE GHENERAL ARRANGEMENT OF
A SMALL “ELKON" BECTVIFTER UNED IN AN " A"

S ITUTE IS .‘s’[[(’)ﬂ"\'

The recrdfier dises a b bptdge-comnertod cirewit

as show i B, I'n actund practies the ® are monnted on

teid whickh holdg hem under proper pressure and conneciions
are made as ub A,

ABOVE

ear i

foud ix shown by the urrow adjacent to the load
resistance in the sketeh, When the top of the
transformer se c(.md,:,svr‘ is p«mm\ e, current Hows
through the rectiier and loud and baek to the
bottom of the winding. When the bottom is posi-
tive the rectifier closes und no current Hows unt\i
the polarity of the transforier seeq
reverses. The load current ix therefore a series of
intermittent pulses. In general the wave shape
will be similar to B of Fig, 1. In this cireuit the
rectifier unit must earry the entire load current,
and during the closed valve position must with-
stand the peak voltage of the transformer plus the
vaoltage across the load, The ontput eontains an
infinite geries of frequencies, but the predominant
frequency is sixty cvelez tin case that is the fre-
queney supplied to the input transforiner).

{s
(1Y
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If it 1s desired to have a more “smooth™ ontput
wave than is produced by the ubove arrangement,
or if better regulation of output voltage with load
surrent is necessary, then two or more rectifiers
may be connected so that both halves of the a.e,
swuve are atilized, ove rectifier filling in the gaps
in the putput of the other, One of the oldest of
such full-wave eirenits is the " Cirneiz Bridge" or
*d-cell bridge™ shown in B of Fig. 2. Here,
four rectifiers ure connected in series in a closed
loop. Each balf of the loop is made ap of two units
connected in the swme direction, but the two
halves of the loop are opposed to one another, The
two junctions of unlike clements form the .
input terminals, while the two junctions of like
element form the d.e. output terminnls, In the
aketch, when the top of the transforiner sevonduary
is positive, the current flows through the upper
left unit, through the load. and thence through
the lower right unit to the bottom of the second-
ary. Current is prevented from flowing in ihe
oppesite direction by the upper right-hand valve,
When the polarity reverses und the bottons of the
secondary hecowes posirive, the current flows
through the lower left unit, through the foad, and
thenee through the upper right unit back to the
iransformer. The output of such a vectifier will
resetnble the output of two of the half-wave recti-
fiers deseribed in the preceding paragraph. one
heing shifted a half eyele velutive to the other. In
general this will yield the wave-form shown in
SO of Fig. L. In this eircuit any given unit ear-
ried only one-half of the total loud ecurrent,
although this current must pass through twoe units
in series. In the closed vulve position. vne unic
must withstand the peak transformer voltage plus
hall the load voltage. The output wave again
vontains an infinite series of frequencies, but 1s
predominantiy one hundred and twenty eveles,

Another full-wave counection in the bi-phase or
“split-secondary” cirenit is shown in © (7 of Fig,
2, In this common hookup, the iransformer is
wound for twice the desived voltage nnd a rectifier
is placed in each leg of the transformer output, the
two reetifiers facing in the same direction, The
loarl ix connected berwesn the conter-tap of the
rransformer secondary and the common connec-
tion of the two rectifiers. In the sketch, when rhe
top of the secondary is p()amv ., Do current ean
flow because the upper valve is closed. However,
the center of the secondary is also positive with
respect to the bottom ol the secondary, so current
flows through the load, through the lower valve
and back to the bottom of the trausformer, only
the lower half of the winding being active, Simi-
larly, when the bottom of the secondary becomes
positive it is rendered innctive by the lower valve,
while the upper hall bhecomes setive, current
flowing through the load aud upper valve, Thus
this conpection achieves with two valves the sume
output wave that was obiained by the circuit of
“B" from four valves, though with different con-
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ditions prevailing in the reetifier circuit. In this
eircuit each unit carries one-half of the load cur-
reat und thut load current flows through only one
unit at a time, In the closed valve position, how-
ever, each unit must withstand the peak of the
total transformer voltage plus the load voltage.
The total transformer voltage is twice the voltage
which is useful at any given instant in the circuit,
BSince the peak voltage of one side of the trans-
former is nearly one and one-half times the
“effective” or “ram.s.” voltage, and since twice
this voltage is upplied to ihe valve plus the load
voltage (which is generally nearly equal to the
effective voltage of one side of the trausformer), it
follows that euch rectifier unit wust withstand
approximately four times the output load voltage.
This eonsideration is very important and limits
the use of this cireuit to veetifiers whose break-
down voltage is sufficiently high fo permit safe
operation under such conditions. The thermionie
tube and the mercury are are in general best
suited for use in this eireuit.

VOLTAGE DOUBLING

A radically different conneection is the “in-
verted valve” or ‘voltage doubling” ecircuit
shown in “ D" of Fig. 2. This cireuit is used where
no transformer capable of supplying a sufficient
voltage is available or where transformer insula-~
tion presents difficulties. In this scheme the oppo-
site elements of two rectifiers are connected to one
side of the transformer secondary and the re~
maining elements are connected through con-~
densers back to the other side of the transformer.
The points of connection between the rectifiers
and eondensers form the load terminals. In the
sketeh, when the top of the transformer secondary
is positive, a surge of current flows through the
left-hand valve, through the load, through the
right-hand condenser and back to the bottom of
the transformer. At the same time additional
current flows through the valve to charge the
left-hand condenser. When the polarity reverses,
g surge flows through the left-hand condenser, the
load and the right-hand valve, while the right~
hand econdenser charges. Thus the entire d.¢. load
is carried in the form of a.c. surges through the
condensers. These .surges are in such a direction
that the voltage of the condenser is added to the
voltage of the transformer. The result is full-wave
rectification with two valves producing a voltage
across the load of twice that produced by cireuit
“B” or four times that of circuit **C,” assuming
the transformer secondaries to be wound for the
same voltages in each case. The current through
each valve is equal to the current through the
load, because the valve must supply half the load
current and charge the condenser besides. In the
closed position, cach valve must withstand the

peak of the iransformer voltage plus the peak of

the condenser voltage plus half the load voltage.
Thisamountstoabout four times the load voltage,
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just as in the bi-phase eircuit, “C.” The output
wave iy similar to that from eircuits **B” and
(5" the predominant frequency being one hun-
dred and twenty cycles. The feature of this
peculiar cireuit is the ability to obtain a high out-
put voltage from a given transformer winding.

THE “ A BATTERY SUBSTITUTE SHOWN HERE
UUSES AN “ELKON"” RECTIFIER UNIT WHICH I8
MOUNTED OUTSIDE OF THE MAIN HOUSING FUR
BETTER VENTILATION

4 small cover shown at the side of the box s fasiened to the
panel v the reciifier unii for mechunicol and elecirical
. The long narrow cans inside the bor contain
electrolytic condensers of large capactty which are used in the
dilter network.

This is achieved at the expense of carrying the
entire load in the form of a.¢. through a pair of
condensers.

By splitting the transformer secondary and
using four rectifiers it is possible to compound the
circuit of *D?” g8 shown in ‘K, Fig. 2

In all of the above diagrams and discussions
each rectifier necessary in the circuit was consid-
ered as being a single unit. It should be borne in
mind that the above circuits are perfectly general
and in each place where the diagram shows z
single rectifier, this single unit may be replaced by
a group of any number of rectifiers connected in
series to withstand greater voltage, or in parallel
to carry greater curgent. In case this replacement
is carried out uniformly for all the rectifiers shown
in any given circuit the fundamental properties of
the eircuit will not be altered in any way except
that the statements made regarding currest
through and voltage across any given valve will
now apply to the group of valves which replaced
the original single unit. For example, when using
tantalum cells for B-Socket-Power service, six to
cight cells are used in series in cireuit ** A to sup-
ply 150-180 volts d.c. similarly, in early B-supply
devices using 201-A tubes as rectifiers, it was
customary to wire two sockets in parallel (using
eircuit 3"} emploving a single tube for light
loads and two tubes for heavier loads. Likewise,
Fig. 4 shows not only the characteristics of a
single Rectox dise, but also the characteristics of a
standard 0.6 ampere, 6-volt battery charging unit
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eomsisting of 16 dises, These 16 dises are arrauged
in cirenit ** B, there being two dises in series in
cach leg of the bridge in order to hold the hack
voltage and two such pairs of dises in parallel in
each leg in order to earry sufficient current, thus
making a total of four dises in each leg of the
bridge.

Another point which must be borne in wind is
the nature of the load; the ahove diagrams all
show pure resistance loads whereas the ordinary
rectifier usually feeds into a reactive load. T'he
effect of the load is to ehange somewhat the condi-
tions imposed upon the rectifier without rendering
invalid the above described general conditions for
auny given civcuit, Thus, if the rectifier {eeds into
an inductance instead of a resistance, the current
will be smonthed and the output will resemble
“(" in Fig. | rather than *C" iin case of full-
wave rectifications. This smoothing is aceom-
plished. however, by virtue of the counter e.mn.i.
developed by the inductance and the result is that
the voltage across the vaive reaches higher peaks
than it would in the case of a resistance load. This
must be taken into account if the valve is work-
ing near its breakdown voltage. Similarly, if a
rectifier feeds into a capacitance, the output volt-
age will be smoothed and will resemble (i
instead of (" The smoothing in this case is
accomplished by virtue of the c¢harging current
taken by the condenser with the result that the
current through the valve reaches higher peaks
than it would for a resistance load. This point will
be discussed further in a later article on *Fil-
ters.”” Furthermore, i the valve feeds into a pure
resistance load containing a counter e.m 1., such
as a battery charging cireuit, another ser of condi-
tions obtains. No current will flow through the
valve until the iustantaveous value of the applied
a.c. exceeds the counter e.m.f. This changes curve
B o curve < F,” the cut-off point being shifted
toward the peak of the curve as the hattery volt-
age is raised.

The last point worthy of note is the eare which
must be accorded the auxiliary cireuits of certain
types of_rectifiers. In any rectifier network, the
highest voltage existing anvwhere in the cireuit is
that prevailing seross the elemenis of the valve
when the latter is in the closed position. In case
either of the elements is eonnected to any auxil-
iary circuit, such as the filament winding feeding a
thermionic tube, it must be remembered that this
auxiliary eircuit has an extreme potenfial against
other parts of the cireuit: in the ecase of the ther-
mionic tube the filament winding is at the maxi-
mum positive poiential. This not only necessi-
{ates adequate insulation of the auxiliary eircuits,
but even requires duplication of these auxiliaries
in arrangements where dissimilar elements are
conmected together. Thus, continuing with the
example of the thermionic tube, a single filament
winding will suffice for one tuhe in circuit “ A" or
two tubes in circuit **C',” this winding being at
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the maximum high voltage. Circuit *1." how-
ever, wonld require two separate filament wind-
ings, while circuits B and “E° would require
three separate windings.
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Commission Doings
T seews that we went off hali-cocked in owr
I fust issue in hailing the appointment [l) the
Federal Radio Clommission of Prof, M.
Jansky, Jr., A.R.R.L. Dakotu Division I)U'(.‘('iol',
and Supervisor Arthur Bateheller. We're so used
to secing the cowmissioners named hy recess
appointments of the President that we forgot thay
Congress was in gession at the time wund that
therefore the appointees could not take office
witil they were confiruwed,

They were President Coolidge’s appointees,
wade during the closing days of the old Congress.
Just before it signed off, that Congress finally
decided to extend the life of the commission as
the licensing authority until the end of this yeur.
but it did not aet upon these appointments und
Messrs, Junksy and Batcheller therefore have not
fuken office. It is now up to President Hoover.
He can rename these candidates or he ean choose:
others, Until he acts the Commission has but three
members: Chairman Robinsow, Judge Sykes, and
Mr. Lafount, '

In the act extending the commission, Clongress
authorized an expunsion of its legal department,
We are happy to uvnounce that Mr. Paul M.
Segaul of Denver. WOEEA, Rocky Mountain
AR.R.L. director, has been named assistant
general counsel to the Commission. For the past
several vears he has neted as general counsel of
the League, a position he necessarily resigns upon
mking office ut Washington. Although the League
foses his legal services, amateur radio benefits by
h having on the Commission’s legal staff a man who
knOWi his amateur rudio backwards and forwards,
K. B WV,
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Experimenters’ Section

TTRING the past few months there has
been an intensive experimental pro-
gram in progress at League Headquar-
ters, the tindings of which have been

chronicled in various issues of QST beginning with
the August, 1925, number. This program has cov-
ered many of those problems appearing in the list
of problems before the members of the - Experi-
menters’ Section,”

As a consequence of the rapid developments re-
ported most every month by the Program, the
individual experimsenter has felt that by the time
hie was able to get started on a problem an article
eoncerning the work of the Technical Develop-
ment Program on that problem would appear in
print and little benefit would acerue from his
etforts, This etfected a slackening in the pace of
the individual experimenter during this period in
which it seemed more practical to await the re-
sults of the efforts of the Technical Development
Program.

This program has now come to a close and
many important guestions councerning amateur
operation have been answered. However, the
metubers of the Section should not feel that all
the **1929" problems have been solved for there
are many, both major and minor. that deserve ail
the consideration they ean be given. Now is the
time to dust off the lab table and get after those
problems that have not been covered by the
T.D.P.

All the problems that confront the Section are
not eleetrieal in nature and probably one of the
most important is that concerning its general
maintenance. ‘The present arrangement calls for
the T'echnical Editor and the individual in charge
of the Technical information Service to keep the
wheels going around.

Theoretically, the man on the Information
Service desk is supposed to devote half of his time
to the answering of letters requesting information
and the remainder to matters pertaining to the
Experimenters’ Section. Practically, this is not
the case because the answering of the hundreds of
letters received cach month requesting informa-
tion of various sorts necessitates that all of a
man's time be given to the task of digging out the
proper answers, The Section has, therefore, mud-
dled along with what attention it has been possi-
ble to give it at odd moments.

T'hese conditions were not unsuspected when
the Section was originally organized and precan-
tions were taken to keep the roufing paper work
covering enrollments, ete., to a minimum in order
that the time spent in this work produce the
greatest amount of good.

‘I'he gencral method of enrolling in the Section

ran somewhat as follows: In answer to a request -
for enrollment in the Section, a set of blanks in
duplicate were forwarded with the idea that they
were to be filled out and one sef returned to Head-
quarters for further handling. The other set wag

for the experimenter's file. Upon receipt of the
returned set of blanks, a mailing stencil was eut
for each of the problems in which the experimen-
ter was enrolling and he was sent a list of other
men who were working on that problem. . This
list was supplied so that it would be possible for
the experimenter to get in touch with his co-
workers on a given problem and aid in the generat
cobiperation which is usually so helpful and which
in many cases is absolutely essential.

There are, however, a number of men who
make no use of these ists and as they represent a
considerable amount of work, their general issu-
ance will be suspended in the future. "These lists
may be obtained upon request and will be made
up only when needed. This will probably entail
some delay but that cannot be readily avoided.

In addition to the list of men working on the
problem, the experimenter also received an out-
line which covered the major considerations of
the problem. In general, the outline gave some of
the past work that had been accomplished and
indieated methods that might be pursued in the
further attack of the problem. A brief bibliog-
raphy listing the more important references was
included.

These outlines consumed a large amount of the
available time in their preparaiion and constitute
one of the major problems confronting those of us
who are responsible for the continued operation of
the Section, They also result in a large number of
enrollments by applicants who appuarently have
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no fixed intention of doing any construetive work
on a problem but who enroll merely to see what
information they ean obtain with no particujar
amount of effort on their own part, While it is,
of course, impossible for us to read the minds of
these applicants and prove such to he the case,

the rapidity with which they lose interest in the
problem after receiving the outline indicates
either the above thought or an exceedingly poorly
prepared and unsalesmanlike piece of writing on
the part of the authors of the outline. Even if we
do say it ourselves, the outlines are not quite that
badly made up, so we have come to the conclusion
that a large part of our membership is ecomposed
of men with more curiosity than ambition. Need-
less to say, this is an extremely unhealthy condi-
tion and needs some attention to prevent the dead
wood from completely choking off all life that is
existent, Every such enroliment represents a cer-
tain amount of wasted time in bandling as well
as in the carrying along of the names of such “ex-
perimenters,”

Perhaps the simplest and quickest method of
attacking this condition would be to do away
with all outlines and let every experimenter dig
up his own past history as he seeg iit. This, how-
aver, would he very inefficient and is likely to he
oxceedingly wasteful of the time of a large num-~
ber of men, which meuns {hat less time thanshould
he will be available for the actual carrving on of
constructive cxperimentation, It has been de-
cided that the most satistactory auswer will be to
eontinue to supply outlines but to materially
change their form and scope.

In the future. all outlines will be mueh briefer
than they have been, Thev will all follow a defi-
nite form which devotes a few short paragraphs
1o & simple and coneise explanation of what
constitutes the problem. This will be followed by
& bibliograpby covering articles published in past
issues of OS87'. In addition to these, references to
the Proceedings of the Insiitute of Radio Engin
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will also be included. Other pertinent references
may or may hot be appended as the case may
warrant.
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1t is not believed that this type of ourline will
work any hardship upon an experimenter who is
really interested in & problem. He would in the
course of his investigation comsult all material
baving e bearing upon the problems and such a
fibliography will be of great aid to him. On the
other hand there will be Jittle of Immediate iu-
ierest to the man who is more curious about the
outline than he is concerning the problems.

For the benefit of those who may be but mildly
interested in such bibliographies, it is our inten-
tion to present them from time to time in these
columns, This will save such members the trouble
of enrolling in order to get the list and at the same
time save us some work in the handling of the en-
rollment,.

OUTLINE ON PROBLEM A-10
ANTENNA AND FEEDER 5YSTEMS

This problem will concern itself with the de-
sign of antenna systems for use in general ama-
teur transmitting work. Special designs to give a
particular characteristic thai muyv be desirable
under normal or abnormal working conditions will
also be included. Some of the major factors to be
considered are given below:

1. Radiation. The main reason for an anienna
is to dissipate a large perceniage of the energy
supplied to it in the form of useful radiation that
may be made to actuate receiving equipment at &

distance. Unless an antenna bas this character-
istic it is of no uge in trauswitting work. This,
therefore, Is the chief cousideration.

2. Flexibility. The antenna should be capable
of being operated at more than one irequency and
preferably in any part of the present-day ama-
teur bands. This is an extremely important ¢on-
sideration and deserves much aitention,

3. Space required, All antennas require gome
space in which to be erected although the amount,
yaries greatly, A design that does not sllow the
erection of an antenna within the limits of the
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average back vard is unusable by most amateurs,
One should alsu consider the problem of a suitable
system for use in apartment houses and under
other cramped couditions.

1, Cost, Mighty few amateurs are willionaires!

5. Miscellaneous, Under this heading oue
should consider such matters as the complexity
of the original adjustment, rapidity with which
the system ean be shifted for operation on differ-
ent frequencies, amount of accessory equipment
vequired for its operation, its practicability and
directional properties. ()ther cousiderations will
undoubtedly present themselves to the experi-
menter aud should be given that attention they
deserve.

QST

Antenna Fundamentals, Feb., 1925 (53).

A simple Way to Find the Fundamental, Jan.,
1925,

A Special Short-Wave Antenna Zeppelin
Typey, June, 1925,

Canadian 20('s Capacity Coupled Antenna,
May, 1925 (57).

Counterpoise or Ground? ("X See.). Aug.,
1925,

Direet. Current Resistance of Antennas, Feb.,
1925 (3.

Harmouvic Transmission, Sept., 1925 (51).

Our Friend the Node, Jaun., 1925 (34).

Practical Lecher Wires, Sept., 1925 (11).

Some Thanks re Underground Antennas, May,
1925 {62).

Steadying Our Notes, June, 1925 (3%, includ-
ing antenna suggestion.

The Hertz Antenna on 20 and 40 Meters, July,
1925 (24),

Low Power Report (Includes Data on Loop
‘Transmission) June, 1925 (14},

Top Loading Antennas and Loops, May, 1925,

Transmitiing Hints, Sept., 1925 (35).

Underground Antennas, May, 1925 (b2),

Antenna-Counterpoise Fundamentals, May,
1926 {46).

Feeding the Antenna, July, 1926 (X},

Horizontal Reception, Feb., 1926 (9),

Picking a Good Antenna for the short-Wave
Station, May, 1926 (271,

Straightening Out the Antenna. Aug., 1926
(3,

super DX with the Indoor Antenna, Sept.
1926 (58).

The Length of the Hertz Antenna, Oect., 1026
(16).

Adjusting the Current Feed Hertz Antenna.
Dec., 1927 (46),

A Portable Antenna Tester, May, 1027 (38},

Coucerning Antennas for Several Bands, X"
Hee., Feb,, 1927 (43),

Long Antennas, X7 See.. Aug., 1927 (48).

Pipe Antennas, Feb., 1927 (48,

Receiving Antenna Tuning Systems, Nov.,
1927 (43).
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Reducing Statie at Short Waves, Aug., 1927
[SHAN

Matching the Transmission Line to the An-
tenny, dan,, 1028 (43),

FIG 5

Directional Properties of Transmitting and
Receiving Antennas, March, 1923 (17).

Some Investigations of Short Waves At Nijni-
Novgorod, April. 1u28 ().

A Combination Fieldmeter-Wavemeter-Volt-
meter, May, 1925 (39,

Nome Notes on a Visit to the Naval Research
Lahoratory (contains suntenna datar, July,
2s i9),

Tests on a Method of Voltage-Feeding the
Antenna, July, 1928 (37).

Reducing the Cuss-Quotient (data on adjusting
feeder:, July, 1928 (44,

An Effective Antenna Tuning System, Aug.,
1925 (360,

T'he Zepp.. Sept., 1928 (331,

High Angle Radiation, Oet., 1028 {31,

What Length Antenna. Oet., (028 (44,

The 7.000-ke, Zepp. for 3,500-ke. operation
(X7 Reed, Jan,, 1929 (310,

Distributed Coupling (X" See.), Jan,, 1024
[GEIN

Antenna Systems — A Rehash, Jan., 1029
().

Before the Ciuyv-Wire Breaks, Jan., 1929 (40,

Increasing Transmitting Antenna Efficiency,
Jan, 1920 (43).

1. R E. PROCEEDINGS

The Polarization of Radio Waves, April, 1926
205).

Field Distribution and Radiation Resistance of
a Straight Vertical Unloaded Antenna Radiating
at One of Its Harmonies, Oet., 1926 16757,

The [nsulation of a Guyed Mast, Mareh, {927
(2250,

Some Aspects of Short-Wave Operation ai
High Power, June, 1927 (5011,
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Radio Communication, Jan., 1928 (40},

Beamn Transmission of Ultra Short Waves,
June, 1928 (715).

Characteristics of Clertain Broadeasting An-
tennas at the South Schenectady Development
station, July, 1928 (872).

Radio Aids to Air Navigation, July, 192%
(890, ‘

Aireraft Radio Installation, July, 1928 (921),

Effect of the Antenng in Tuning Radio Re-
eeivers and Methods of Compensating for It,
Aug., 1928 (1077),

¢ the Determination of the Optimum Radia-
tion Angle for Horizontal Antennas, Jan.,
1929 (35).

Page numbers are in parentheses. Back issues
of QST may be obtained from the Circulation

FIG, §— THE SCHEMATIC DIAGRAM OF THE
SUPER-REGENERATIVE CIRCUIT IS GIVEN
ABOVE
The constaniz are as follows:

€ e 350-pufd, varioble condenser with *dead” shaft, 4
Remler was used,

! Jeppfd. fized Sungamo condensers,
ufid, fiked Sungamo condenser,
e fepfif, by-pass condenser,

U hygepass condetiser,

; i /niversad Clarostat,

REC = Samsor No, 84,

Department at 25 cents each. All issues mentioned
above are not available, though. Issues of the
Proceedings of the Institute of Radio Engineers may
be obtained from the Institute of Radio Engineers,
33 West 39th St., New Vork City, N. Y., at
$1.00 per copy.

MISCELLANEQUS

Distribution of Current in 2 Transmitting
Antenna by R. M., Wilmolte, £.4. Proceedings
af Wireless  Section, Institute of Electrical
Fngineers (British), June, 1928,

Natural Period of Linear Conductors, €. R.
Englund, Bell Sysiem Technicul Journal, July,
1928,

3 RBROOKS

Wiretess Direciion Finding and IMrectional
Recepiton, by R. Kenn, Illiffe & Sons, Lid.,
Dorset House, Tudor St., London, E. I, 4,
Engiand.

Chap, XVII (Eleciric Waves on Wires) Elec-
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tric Oscillations and Fleciric Waves, by George W.
Pierce, MeGraw-Hill Book (o., 239 West suth
St., New York City.

Chap. IV (Stationary Fleciric YWaves on
Wires) The Principles of Flectric Wave Telegraphy
and Telephony, by J. A. Fleming, Longmans,
Gireen & Co., New York City.

Chap. IX (Antennas and Radiation) Principles
af Radio Communication, J. H. Morecroit, John
Wiley & Sons, Inc., New York City.

All of the outlines are not yet available, Az they
are prepared and suitable for distribution they
will be sent to those enrolled. Please do not write
in requesting outlines that have not as yvet been
prepared as they will be made up in the order of
their importance as indicated by the number of
men enrolled in the problem,

VERNIER SCALES FOR DIALS

In this day when tuning adjustments must be
so much more accurate than they have been in
the past, there is a distinet need for dials which
allow greater accuracy in the reading of their
position. While dials with vernier scales that may
be read to a tenth of a division are now on the
market, they are quite expensive and one can
afford but one or two ai the most, It is, however,
nice to have such dials on the receiver and moni-
tor as well as on the {requency meter and it is
possible to fit your present dial with a *‘tenth”
seale without a great deal of trouble or expense,

The first operation is fo cut a strip of metal to
the shape of the piece D of Fig. 1. The hole at the
lower end is just large enough to slip over the con-
denser shaft and it should be cut so the right side
face of the piece, if continued, would run ac-
curately through the center of the shaft,

Next a second piece of metal similar in shape io
E in Fig. 2 should be provided. The upper end of
this piece will constitute the “vernier scale’
when vou are finished. The slot F cut in the
lower end should be a sliding fit over the con-
denser shaft. This piece is slipped between the
panel and the dial with the slot siraddling the
shaft as deeply as possible. It should then be
tightly clamped in place by means of C clamps or
similar insiruments.

The strip 17 is next slipped over the shaft and
bent as shown in Fig. 3. This will work only on
dials where ihe knob may be detached, exposing
the shaft. In other cases where this is not possible,
the arrangement shown in Fig. 4 is resorted to.
Because D does not pass directly over the seale of
the dial under these conditions, more care will be
required to obtain accurate results.

When the pieces are all in place, ten adjacent
lines of the dial should be extended onto the piece
E using D as a straight edge. This is shown in
Fig. 1.

Piece E is then raised until its first and tenth
marks coineide with the first and ninth marks on
the dial and again clamped in position, Using D
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anee more, the lines on E are extended to the
cdge of the dial and a line is drawn on E at the
edge of the dial, Trim along this line with a pair
of snips and finish with & file or sandpaper.

Piece E may then be fastened just above the
dial so that the iwo scales are opposite each
other, When reading the dial position, first note
which line on the dial is just below the first line on
the vernier seale, This reading indicates the num-
ber of full divisions, If the dial is set at exactiv a
whole number of divisions, the line on the dial
will exactly coincide with the first line on the seale,
I its position is not a whole number of divisions,
these two lines will not coincide. However, there
will be some line of the vernier scale that does ex-
aetly coinecide with a dial marking and if we counf,
its position from the first line on the scale. it will
indicate the number of tenths of a division to be
added to the number of whole divisions., — . 1.,
SJabs, WOBVH, 1322 James St St Paul, Minn.

SUPFR-REGENERATION

In the eourse of developing a satisfactory high-
frequency laboratory oscillator that would not
have a second harmonic the following experi-
mental set was made. Its use is limited by certain
of its features, The set is relatively broad in tun-
ing aud does not oscillate so it canuot be used as
an autodyne receiver, However, it seems to have
a field of use in the reception of modulated c.w.
at high frequeuncies where little or no antenna
may be used and seems to be particularly valuable
for plane reception of high frequency telephony,
T'he circuit is shown in Fig, &,

The idea of a push-pull oscillator is certainly
nor new, but here it is used in a super-regenera-
tive cireuit in an attempt to cut down the chae-
acteristic super roar and to increase sensitivity.
Success was not complete but reduction of this
rour was marked and when any c.w. wave was
tuned in the remaining noise disappeared. (lw.
stations without modulation may be read as dots
and dashes of silence, In telephony, however, the
result was eminently satisfactory due to the
continnous presence of a carrier wave,

The important points in construction are few,
T'he first is the arrangement of the cuil stand and
its associated leads and condensers so that the
zame physical characteristics may be had for the
leads to each tube of the push-pull arrangement.
f’his is indicated in Fig. 6. The second is the use
of a tuning condenser with a dead shaft such as
the Remler. The coils I use are wound 114 inches
in diameter with No. 13 d.c.c. copper wire and are
of the usual self-supporting type. The mid-tap
and each end connection are soldered to G R.
plugs which fit into suitable jacks ou the coii
stand. It is imporiant that the leads to each side
of the tuning condenser from this « oil be of equal
fength. There is little or no hand capacity even
though each side of the tuning condenser is
conaected to a grid,
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Antenna couplings of various types were tried
but the rost satisfactory seemed to be direct
coupling to one grid by means of a swmall variable
condenser in the usual manner,

There is no oscillation control as the set will
not oscillate when properly constructed, Volume
is controlled by means of a Clarostat in the com-
mon B lead to the push-pull ecireuit., This
variable resistor is by-passed by a 1-pfd. paper
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FIG. & — & GENERAL IDEA OF THE PHYNICAL
LAYOUT IS SHOWN HERE

A is the cise with all push-pull arrangements, the bulonessd
eireutts shouwld be vymenetrical ©f sutisjuctory vperabion is to he
vbtainen,

vondenser. Separate Sawmson No. 85 r.f. chokes
are used in the plate lead of each tube of the
push-pull eircuit to provide the proper feed back
and to belp keep the rf. out of the common
cireuits.

The variation frequency may be any type of
oscillator at 15.000 to 17,000 cveles, I used u
G.R. air core 30-ke. filter from an old super
tuned with a 350-ufd. condenser. This frequency
is lead to each grid in the push-pull eircuit
through a 0.1 megohm resistor. It would seem
that for best results these resisfors must mateh
within 1., A one-step audio amplifier may be
added if the operator so desires. — L. Dow
Inskeep, M.D., Second floor, Medford Bldg.,
Medford, Oregon.

—H, P, W.

Hudson Division Convention
May 24th~25th at New York City

f’-l-‘\HE Director and the ecommittees are
working hard to make this year's eonven-
tion one of the hest ever held in this divi-
ston, Well known men will be present to give
lectures of importance to our amateur radio
enthusiasts; and the entertainment features will
not be forgotten.

The Hotel Pennsylvania is the place chosen for
all events. From all reports the banquet will
leave nothing more to bhe desired.

Fellows of the Hudson Division, you are all
cordially invited to artend. Don't forget to put
down on your calendar Friday and Saturday.
May 2ith and 25th, and drop a uote to Director
AL, Walsh, 220 West 42nd St., New York City,
and tell him that you will be present.
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Department

F. E. Handy, Communications Manager
L. R. Huber, Asst. to Coms. Mgr.
1711 Park 8t., Hartford, Conn.

How to Learn the Code
By Karl O. Botnen*

T March Q8T page 63, the Communicalions De-
pariment invited (‘.m(rmuhmu arn elery ylm.v ul ki
fenr communication aciceity, offering prizes jur the
iwst article selected Jrnm fhose widapdited during each
nth of 1 L e oty of subjecis on wideh
cles whould be welcomed wrere sted in the
nal aunocncement. Froandition to these articles
ng a ('umi pmzrr‘inn in 4"\"1 t/w «mflmrx uvu-w

loq sheets,
Fhiz wonth two articles v-_:' the ﬁrr 1 h:n,ieted ,r'(rr con-

i as prize mnmmq cord
?lr Bolnen containg suggestions o culated to nswst
beginhers 1 learuing eode most e
2 suggestions hetng Foedd by
in leaching code Army eircle
proper s 7
iy, e esm
wll commur

eness in
2 brought vul in this article,
—EDITOR,

UCH hax twen written about “bad fiste"
I\/I tittle oy been muid about how these " bad
EO g elop or how they may he cured. It is my inten-
tion to explain in this paper that there iz a cure which,
peculiariy, lies in prevention rather than correction, By this
it will be .understood that my ireatment is not for the
operator conrirmed in poor prackises ax much as ié is for the
beginner who is learning the use of the key,

The iirst step for a gtudent in Continental (Internatimml
> work is Lo acquire ia his wind 2 “mental
2 characters of the alphabet. In thinking of Eh
fotter 4, for example, he ihnuld not visualize it ae , ~
whould he chink of it as “'dot dash" but rather he should
think of it In sewnd 4y *dit dah.”” In this connection i, s
Emlpfu] to use a key and buzzer, or to listen in on slow
ignaly s by another operator, When this method is
owed the pupil automatically grasps the idea of both the
nd and the n'nw element involved. '1 he Jetter B will not
sepmn t0 him as " dash and three dots,”” but will be “dab
a1t dit dit.”” The letter C! will not be “dash dot dash dot,”
but will be “dah dit dah dit,”’ Those {wo little sounds, " dit"
and “dah’ are used in place of "dot' and “dash” because
ihey are of the eorreci phonetical dimensions, “Dit" ix
short, and actnally sow iilnr to 8 dot as It comes
through the 'phone: bah™ is long, sud likewise represents
the actual dash as the siudent will hear it when he begins to

taff Sergeant, U. & Army (Signal Platoon) Head-
yuarters 3d infantry, Fort Snelling, Minn.
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ropy signals, The length of the space betwesn the parts of a
jetter is equal to one dot, the space hetween letters is equal
to two dote, and the spuee hetween words is equal to one
dash. In Army classes the code s thus taught by the *dit
dah” wmethod; the ren are not allowed to see the code
written down at all, but are required to learn by sound alone,

1t is surprising to note the accuracy with which a heginner
will start to uge a key after lﬁarnmp: the characters by this
raethod. He has the sound and time element tucked awny
in the back of his head, and his fingers will au!,oxuamm]]v
respond to what he is thinking. The element of accuracy is
aequired at the very beginning,

When all of the letters of the alphabet and all of the
numerals have thus been memorized, actual pravtme with
key and buzzer should begin. In Army class
are required to transmit to each other,
officient. method, for iv teaches transmission and reception at
the same time; but obviously it can not be used where there
i ondy one student in the t‘lﬁ'!ﬁ, and he the jnsiructor as well
a8 ihe student. In such a ease, the student can listen to
slowly transmitted code from an mnmmph teleplex or he
can build hiniself a receiving sei and listen in on slow signals
from the fow frequency stations* or ifrom some of rhe
Yolunteer Code Practice Transmitting Stations in the 175
ke, band, T At the same time he should make eonstant use nr
is own buzzer, transmitting to himself at slow fy increasing
qpe«d ey shonld he try for speed in transmitting until he
is able to copy nine-tenths of the signals he hears o1 the nir,
Speed in transmitting will come without aby conscious
effort on the part of the student, His chief concern must be
aceuracy in fnrmmg the characters.

The business of receiving deserves a good bit of siudy on
the part of the student. Before listening in he shouid make up
lns mu:nd that he will nat stop for wmissed letters., ®hen he
inils to recognize temporarily) a le he wall
t it as quickly as possible and go on to the nert one he
hears. When a studeut stops and tries to temember what
wag missed, be acquires a hesitancy, o {altering, in his
ption, whereag if he f{orgets about his error and goes
after the next letrer, he will gain confidence, and before
long will not miss any,

The business of transmitting alse deserves a guod hit of
study on the purt of the student, He 1ousy learn st the Very
first Lo grasp of the knob of the key correctiy, He must learn
to it upright in a chair of the proper height at » table of the
proper height = viz., thirty inches. He must. st the knob of
the key about eighteen inches from the edge of the table, and

the key must be adjusted so that the gpring is " heavy” and
w0 that there is u vertical motion of the lever of about ones
sixteenth of an inch at the knob, must not hold the key
tightly, Hig index finger and secoud finger should touch the
bark edge of the knob, and bis thumb should touch lighi.y
ot the side of the knob. His third and fourth fingers should
be free from the key — they will take cure of themeelves,
Tis elbow und finger tips should be the only points of eontact
to the table and k His wris uld move up and down

# “etting Started” chapter in the ** JRudio Amateur’s
Handhook,”* fourth edition.
See announcements in . D). sections of pust issues of
QST
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(not sidewise? freely a¢ he transmits. None of his muscles
should be tense, but they all shouid be under control. His
finger tips shonld not leave the key knob as he forms the
characters.

CGiradually he will gain speed withoui conscivusly trying to
gain speed. When he huas reached a gpeed of ten words u
miinute he can go on the air with a transwitter of his own,
This is always the most nomentous vecasion in initiation of
# beginner, and many a man has been “senred to death™ af
the time he first hears someone answering s call, But if he
has practised faithfully and followed all of the rules he will
sail through the ordeal, albeit " seared to death.”” Of eourse,
he will at first be a wlow operator, He must realize this and
fook on the business of going on the air as his final step in
learning the code. Just ax actors must overcome “stage
fright,”* 8o he must overcome timidity on the air. This is
usually a sall thing, though quite exeiting while it happens.
and the man who has spent his apprenticeship with key and
buzzer and slow-signal-coyping will svon be laughing at
himself for his temerity on his © first QSO

As a further bit of good advice 10 operators a word or rwo
regarding speed vs. effectiveness in operating is in ovder. 1f a
man keeps up a good, steady, well-timed, twenty-word-per-
minute speed, he will move tw ax much tratlic and be
able to say twice as wuch in a given time as mosi of the
“apeed artists’® heard on the air. Just listen closely to sume
of the rapid operation you run across some night and note
the number of repeats due to wistakes of QRM, You will find
that the rute of transmission will average about fifteen words
or thereabouts unless exceptional operutors happen to be
working under unusually good conditions. Fvery operator
should remember that transmissions sent hurriedly are often
poortly spaced. They are ineffective also when directed at
operatory of limited code ypeed. 1t is 8 goud working rule
never to pound out your sigtals any faster than you can
take them in return, too. Above all, if someone goes faster
than you can conveniently copy. do not hesitate to ask him
to put on the brakes. If he ia a real ham and an intellizens
aperator he will come down to the speed that you are sending
just as suon as you mahe » necessary reguest of this sort.

Phone Versus C. W.
By Lewis B. Coe*

Fhope ve. ¢ W by Meo Cae d< inoveadity au op=
sl for telerance wnd broad-mitdeduess on the part af
the wwrners af these different clrsees of wmatenr vodio
statioms, Mr. Cav grins second prize this mondh.

~Fiprrox,

hostility between the operators of phone stations and

the operators of c.w. stations, A certain number of the
phone station ownersyeein to think that their respective type
of transmission should rule the air. The phones get peeved if
sume brasspounder interferes wirh their ragchewing, 'Lhe
hrasspounder gives vent to warm exclamations when =
phone twesses up his traffic oc DX, The law does not pro-
hibit e.w. atations from operating in the phone baud, but it
certainly does prohibit the phone from going into the c.w.
band. The phone ren say this is unjust. However this may
b, il hoth the phones and c.w. stations lived up to the
standard of quality set by @87, interference as we now have
it would be a thing of the past.

Soine of the phones think they are entitled to exclusne
ownership of the 1750-ke, band and regard the e.w. station
working there ns an intruder. There is certainly no reasou
why all the valuable kiloeyeles in that band should be re-
served for an oceasional Saturday night spree hy a phone
station, The 1760-ke. band ofiers excellent possibilities for

F()R sulne reason there seetns 1o exist a feeling of slight

A WOCNY, 805 8rd Ave,, N. W, Galva, 1.
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the tratic man who has focal schedules, It gives the amateur
the best chance he has to duplicate the suappy sounding
wignals found in the lone wave commereial bands. Tet us
hope that some of the fratfic men will recognize these possi-
bilities and act on them.

Now let us cousider the respective functions of phone and
e.w, in amateur work, The primary value of the phone is its
use for good old fashioned chats among men bound together
by mmtual interests. It also offers more technieal difficulties
in constructivn and adjustieat than ¢.w. This gives the
axperimenter sumething to shoot at, And, of course, there iz
the thrill that we all feet of conversing with a distant ham
with the ense of land line conversation, The two t itn-
portant functions of e.w, are traffic and DX, 1t is also a poud
ragehewing medium but it is not so well adapted for this
purpose as phone. Of eourge. traffic and DX can be handled
o phone but the advantages of c.w, are more apparent to
anyone,

Thus the amateur has two types of commuunication at his
disposal, each ideally adapted for ditferent purposes, Fvery
station should use phone as well as c.w., employmz each type
of transmission for the purpose to which it is be
U'nfortunately. the coxk of a reully excellent phone sis
rather great and of course, the builder will wish to tustall
only the very besi in equipment regardless of type. How-
ever, if the plan of balauced operatiou ean be followed, the
uperators will derive the greatest pleasure from all his work,
and have the satisfaction of knowing that he is waking full
use of the opportunities given him. Besides this, the prej-
udice that now has a4 tendency to exist will then cease to
have any foundation,

High Grade Stations — 1929
Signals

ACH onth Seetion Managers and Route Managers
report the outstanding stations which they consider
sest ' ones operating in each band.
4 siguals with the requisite sharpness, steadi-
pess, and clarity of tone which constitute our present-day
standards of perfection are tob too numerous if we muy
judge from all reports. To “make’ our liss it is necessary
that the signals be heard secoral different times and if po:
reported from mare than one sonree ag proof of the rons
eney of the station and its reyuinr use of a good signal, Of
course stations with perfectly good signals must do a certain
smount of operating to be heard and reported. Our list
thus credits both outstandingly good signals and consistency
or relinhility, No stations with choppers or uncalled-for
broudness esn qualify, and the attention of observers has
heen called to this fact go that even the prettiest of signals
will not be reported if guilty of being hroad and inconsiderate
of others,

Operators of stations listed in ovur reports eonsistently
ronth after wouth should be well satisfied with their
performance and for good reasou. Our eolumn will grow,
ton, especially if you help your STUM and RM in deciding on
their recomnendations 1o QST by submitting stuall lists of
the ovutstandingly good signals and  reliable consistent
nperators that you hexr, Other stations not in our present
fist witl no doubt be able to (]udllTV shortly, Sepurate re-
ports from each Section in the (U, A. and Canada will
place more erphasis on good station PERFORZ\IANCL‘.
tess etuphasis on a siwadl DX record accomplished perhaps
with brute puwer and wabbly signals, Since our reports come
from all over the counrry they are enually fair to all station
owners, This month ourlist is too long to permit publication
of reports from each of the iwenty-four Sections coutributing
to thesuccess of this column, From all the reports recerved
we have compiled an alphabetical summary which ereditz
the atations reported more than once by separate mention.
"The future of our eolumn depends both on your cooperation
in submitting aceurate reports and ob our new spuce be-
quitements for this portion of @87, Comments on how you
would prefer to see the reports wodified to do the greatest
«ood would be appreciated, Separate lists should be turned
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in for canh different amateur band, Detailed lists of *1920"
iugh-quality signals on the several amateur bands follow:

Reporied by four or more observers:
£3500 ke d WICGR, WINMER, W2AG, WRARK, WoDLD.
\"GDX Q. WODXZ.
ke WINMEK, W4NT,

WERUK, WORGU, WOLK,

’W‘)( ET.
Reported by three observers:
(3600 ke.) WRDAQ., WERNE, WRZZ, WAIDRC,

G000 ke, WISZ, AN, W 7.\,—\ T, WSCYI. WELT,
SXE, WOCTW, WaGs .
pnl‘[?d by two nhservers:

YWIPF, WesC, WaCFG, WiakV, W8AHC.

¥ [ WEEB, WOAZR, WuC'YQ, W Q.
7000 ke s WIANY, WAZG, W6 KWV, WaNT.
WRVS. »\'q% YU, WOBVHL, wWaC) COCRD, WODRC,

WHDAP, WO I\\\ WOFSD, WarLX,
«-rtnd from one soureve:

500 key WTACA, WIACTL, WIANS, WIARS, Wi-
BED, {BIE, WI1RIX, WIBRG, WICGX, WLIF, WIkQ

WIRR, WILE, W2ALDP, W2AVQ, WIBCB, W

V2BGAL W2BME, W2AQR, W3R, W3ZF, W 4GT,,
W4APN, WSBEAPG, W6BRQ, WEBKW, PIAF, WEKD,
WeOT, WYABY, TACY, WTDD, ‘«’\ 7P(x WYUN,

WEBAKY, WSRAU, ) XCU RIS
WRIS, W A,W &PL WERD, WOASY, W’QAZR. WIOBKYJ,
WORZO, WIOCGN, WICTOQ, WICNS, WICW(G, WIDZW,
WorB0O, WIERKW, WILLX, WIELZ, WIERO, WIESZ,
WOKHU, WorID, WOFLI, WIFQJ. WarX,

GU00 ke) VEACP, OMITB, KICM, WICRA, WIOF,
WIWYV, WHAEH, W2AKX, W2AWQ, W2AXX, W2BDJ.,
W2ORL, W2FAM, W2I V. W20T, W2SE, W3AMZ, W3ANH,

W3AU, WiAKR, W3MB, W3QL, W4AAH, W4AAQ,
WAAC, WHACC, WHACT, WAAKJ, W4AGE, W4ANZ,

WAATY, WERK, W4AGW, WAMI, W

I, W4SM, W40,

WHAAY, WBAFG, WEAHZ, W5AMR, W5AXS3, WaRAT,
‘W5EBCB, WSEBDY, WSEB, W5NZ, WHRG, WAWW,
W6AP, WeBVY, WeBYB, WaDPC, WGEHI, W6U'F,

WTACY, WIPL, WTRZ, W753X, W7UN, WHAFM, W8-
AUT, WRBBL, WSBEK, WE&CAU, WSCFT, WR(RA,
WAOSS, WBCUUG, W8C'VQ, W8DAQ, WSDDR, WSDHC,
WEDOQK, W8SDSY, WsHLE, WSHL, WSLD
WBRH, W8TJ, W8VX, WOARBD, WOACS, 'WQA R
WHALEZ, WIAKQ, WIOARA, WaRCA, WIREQ, WIRPQ,
WUCAA, WICEC, WoCTL, WaCJzZ, WyCP0, WaCSI,
wucrl, WOOTW, WOOVN, WICZW, WODFY, W9DND,
W':)DOE WODRI, WODXL, WORHO, WOEJO, WOEME,
WOk, WILPE, WOEPG, WOEVA, WHEYV, WIFDIL,
V‘)FIIY WOFRTL, WoFIS, WIFPI, WOGCYX, WOGEXN,
WOGET, WOGAY, WOGGERB, WoGHY, WaGTL, WoGdy,
WONIM, WOMO),

(14,000 ked WIADW, WIBUX, WICMXN, WIKH,
WIMR, W2FL, W2FP, W2BOQA, W4V, W5BDX,
W5CQ, W6HB, W6UF, WTALJ, VE2BG, VE4FN,

WELL OPERATED S8TATIONS: (Repurted by several
ohservers} WIMEK, WODXZ, W6A M. (Reported from one
AN only) WIATI, WICMX, WISZ, W2AG., W2FL.
WaCFG, W3ZF, WeaKW, W7PG, WSPL, WHXE, Wo-
ASX, WODSC, W9CYQ, WYDLD, WOERU, WOLEK,

Official Broadcasting Stations

CHANGES AND ADDITIONS
{f.ocal Standard Time)
WOAPY (7205 ke.s Mon., 7:00 p.m.: Thurs., 10:30 p.m.
WIALLE (3845 | (Z'\V and 3523 ke. fonet 7:00 p.m., SMon,
and Thurs.: (7222 ke.) 10:30 pan,, 3 Inn and Thurs,
WAH K (3R08) ‘\Ir-n Wed., Fri.,, 11:00 p
W4TS (7125 ke s Sun.. 2:15 and 7:30 p.m,
Tues., Thurs., 720 p.m,
"vVﬁ-&CL 7292 Le.d 7:00 pam., Tues., Thurs.,, Sat., (14,420
) p.m., Bun,
‘\ﬂDb‘x.h,t‘uMpm&ouu 230 p
WRHD (3614 ke.d Mon., V00 p.in. nnri 10:00 p.m.: Sun.,
1100 p.an. (Also daily during daylight exch Sunday.}
WOEGU (7094 ke.y 7:15 p.m., daily except Sunday,

. Sat., 00 pom.;
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Phone QRM — Terrell Asks
Codperation

! HIL Washington Radio ¢ lub held its mmu.\l h’mquet
siurday, ilarch 23, er,
. Commmnications, \Ir W, I Downey. Assistant ltadlo

Naval
Supervisor, Mr. Barron, Supervisor, Mro P,
Gathrie of R, & AL Dr, F, Atlantic Division

Radio
' Woadrufi

Director. Tor. Wendriek of the University of Pennsyivania
and members of the club were present, Afr, W, D). Terrell,
C'hief of the io IYvision, who had expected to atiend,

eould not do s owing to the fact that he was on bhis wayto
the Prague conference. Slr, Terrell sint a letter by A,
Downey to be read to the club members, Sinee this containa
information of gome concern Lo amateurs oneside Washing-
ton, the Washington Radio (lub has suggested that we in-
clude the letter in Q87 so that all may nore. ['he letter §
Iows, wnphaﬁmngz the value of full eoniperation # of all eon-
cerned in eases where interference exists,

IEPARTMENT O C'OMSERe 1
HALIO DIVISION
WARHINGTON

. Niureh, 1929,
ATR, WiInnrav 31, SyirH, Prosident,
Washington Radio Amateur Club,
4X17-36th Street, 2, W,
YWashington, Ly, €,
My dear M. Smith:

i wish to thank yon for your kind invitation to be prewnt
ar the Amareurs annual bmquu ot Sgturday evening,
s8rd instant, but as 1 indieated to you by phone, it will nat
e te 1 st neit to my regret, for as
have ilways enjoyed heing

Y ) talking to Atnaten
’i‘hereiq one thing that { would like ta bring to vour atten-

fion, and hy yoen in turn to the Ainateur opganization of
wmoh voil are peesident, ol that 13 that the Division is re-
ceiving numbers of complaints of interference with broad-
ecention hv the operution of amateur phone sintions.
N nas shown that in the majority of cases the
reapergted in the amateur band ahove 150 meters,

.llthnugh 1 mmust say that the complaints roecived have been
iy from points vutside of Washington, and in most eases
surs pave shown & willingness o o OBPETAte even to
. in some eases, of discontinuing phone overation,

indoubtedly, a8 Dhone transmitters are improved and
broadeast reveivers improved, the interferenee will graduaily
disappear.

£ 2 sure that the wioad eurs as 2 whoie will do thelr part,
and it 18 because of this fact, the expressed desire on the part
0f the amatenrs 1o ruopemu with the Department as weitaq
those with whom they interfere, that has cansed we siways
to hold them in the highest extecta,

I will be pleased it yoir will indieare fo fhe armateurs pres-
ent at the anmial meeting of the organization the fact that [
S very gorry that it is not, possible for me 1o he with them

sHincerely yours,
W. D, TERRKLL,
Chief, Radio DMvision.

28 Megacycles

S‘[ﬁ'ND-‘xY Mareh 3, \'IZ;A(;' established eommunieation

30 am. EST, using &
v half-wave horizontal
Li feet long, After this
QSO V IlQ,’U *listened and heard three other English atations
rallmp ki, all on 28 me, VE2AC in ready to make schedulea
with any amateur sworking on this frf’quencv af. any time
during the week, hoping to be able 1o arrive al data suffi-
eiont for drawing more definite eonelnsions regarding trans-
inission phenomenza at this frequency.

My, Bhlais (P00, Box 221, Thetford JMines, 37, €.} of
VEZ2AC makes an interesting report on a test recently made
involving a change in the anwnna sysiern used for 28 me.
work ab hig station. He says: “In conneetion with 28 me.
work the {ollowing results mwht hp of interest, lxaetly
three feel from my half wave (06 2} horizantal antenna.
on the same plave and at rhe same heighr, 1 have a 17 4-foot
wire strung arross the rnom, with a veriiesl wire seven feet

# 14 should be mentioned again thar the Comriinieations
Department will gladly offer suggestions fow ard reduetionaor
«limination of phone ar ¢.w, interference eaiised by aruatenr
staljons. Amateurs ere invied to write for suggestions or
help when nec v, describing the type and extent of the
interference as fully as possible in writing Headquarters.
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long hanging from one end (this used to be purt of a former
counterpoise arringement), This wire is kept taut by a
weight at the foose end. 1 wus recently O3S0 W5HA0T,
WOEVC, and GBLL receiving reports of ONAZ and (RA4.
‘Then | took down this unused ) wire and usedd '.hP half-
wave antenna ag before. Signals were reported not so loud,
€35A1 and (QSA2, Ho I put back the former arrangement and
my signals were at onee reported (Q5A4 again, As I think of
it, this wire has probably been acting as a reflector. The
ineident is being reporied for any vabie it may have. point-
ing to the importaiee of the eorrect antenna or antenna-~
ruflector arrangement more than anything else.”

WIAQD and VIZAC both reported neither foreign or
Ameriean stations identified in spite of long watches and
numerous calls during rhe British 28 me, testa. It is believed
that locul conditions were ponr for this frequency as the few
signals heurd at 2l were weak and QSAL WIBVI, got a
QSAS report from Fngland, using 28 me, G. (. Hall of
Vietoria, Australia, says that several W's have heen heard
there on thia frequency, W6BA heing copied by himself,
He reports that VK3CP was the first Aussie to hear Ameri-
can signals on thig frequency.

At last there seems tu be svmething stirring south of the
equator on the 28 e, band, PY1AC reports hearing
W2ALW at 11,50 a.mn, NST March 24 8A3. On the same
day he heard W6BCS and (20D very faintly, No European
signals were heard at W2ALW on this same date, Mr. C. L.,
Twndon of W2ALW has worked Fingland twice and Ireland
once on this frequency and been heard by G5ML and several
BRS'. The QUSOU's were with G5VT,, (.v"UD and KI&B,

PY1AC reporis W2ALW the fiest 17, 8. A. 28 me. signuls
to he heard in Brazil, PY1ACis «axpenmem:mg with PY1AA
on this frequency. W2JN and W2ALW have had schedules
with both these Brazilian stations without sueceess so far, It
is believe- that the first two-way 28 me, contaet with South
America i3 not 80 far away,

WSBS

The Yacht Carnegie, of the DDepartment of Terrestrial
V[agnensm, Caruegie lostitute of Washington should be
neuring Guam as you read this report. Leaving (Guam about
May 16th she is due at Yokohama May 30th and wil) prob-
ably remain in the Japanese pory three weeks or more before
sailing for San Francisco. Due to the inereasing distance and
the poor conditions obtaining in the amateur 7000 ke. ama-
teur band, 9045 ke, work with WiXV, W1MK and other
enni, eoast stations has been discontinued temporarily by
WHBS, Reliable communication with & number of wesi
coast utnateur stations is tuking cure of the traffic to the
Washington, 1), €, headguurters of this expedition in a
highly satisfactory way, WOCCH reported copying WSBS
L8A3 when calling WUP,

WSBS transwatted the iwonchly radio report for the
month of March o WOBCA on March 28th and it was
reluyed to WIMK the day following:

" We nre having real tropical weather now with plenty of
statie, Signals from the fifth, sixth and seventh districts of
the [1, %, A, ure fine, the ninth distriet stations eome through
just fairly goud., Amateurs in other districts are
heurd, I am sorry the W1IMK schedule failed. Messag:
tinue to go through reliably. 1'hanks are due particularly to
WECES, W6HM and WOBCA, Schedules are working well
ab present with WOBPC, W6CIS, WEHAL, WIBCA and
REDTPG, KUP, NPU and 0oBAM are also being worked
irregularly, We were in ‘I'ahiti from the 13th to the 20th and
found it & dandy place. Sinee the ship's trunsmitter couldn't
be operated in port, 1 kept our schedules a couple of nights
irom BAM. We expect to reach Pago Pago April Ist or 2nd,
proceeding to Apiu ufter three or four days there, It is hoped
that eontacts rontinue as pond as they have been lately, 'I'he
hams are standing by us wonderfully handling about 150
messages per month, WEBE and WEFK are the ouly non-
sehedule stasions worked this month as trafiic with regular
schedules takes most of the possible operating time. More
uext month, 73,~—1. A, Jones, Radio Operator, Yacht
Carnegie, WHBS,'

UsT 49

The Scandinavian Contest

”~ HE Seandinavian-American Short-Wave Pests were
rhﬂd during the week of 23 to 30 tober, 1928,
Several American amateurs who participated were
rewarded with some very nice prizes in recognition of their
deftness in contacting with a very few Scandinavian sia-
tions who likewise received prizes, The one vegrettable fea-
ture of the rontest was the sesreity of gignals from the
vieinity of “the land of the midnight sun''; had the Nor-
wegian, Swedish, and Danish stations been on the air in
fuller force we might now be uble to ¢hronicle a contest filled
Ax things turned out there were not encugh sta-
tious on the other side of the Atlantic to make contact with
all of the American stutions that operaied during the eon-
test,
some of onr men did very well, however, and we are
pleased to anuounce the following stations and the respeo-
tive prizes they won:

W1AKS 1 Operadio ‘Tone Chamber

1 No. 21308 Burgess "B Battery

1 No, 507-3 Ward leonard Grid Leak
WI1CIC 1 Operadio Tone Chamber

1 No, 21308 Burgess “ B’ Hattery

1 No. 507-2 Ward Leonurd Grid l.eak
WISt 1 Operadio Tone (Chamber

¥ No. 21308 Burgess "B Rattery

¥ No. 507-2 Ward T.eonard (Grid Leak
W2C1Q 1 Operadio Tone Chamber

1 No, 21308 Burgess “ B Rattery

t No. 507-3 Ward Leonard Grid Leak
wave 1 Operadio Tone Chamber

1 Set of Aero Products Reeceiving Coils
W3AAFU 1 Operadio 'sne Chainber

1 $25.00 Credit fetter from the Sprague
Specialties Co,
WEADIG 1 Operadio Tone Chamber

1 Allen . Clardwell Transmitting Condenser

-

The Heandinavian prize-winning stations are SMUX,
the Royal Technionl University, Valhallavegen, Stockholm,
Bweden, and OZ7Z, H. I'. Peterson. " Fribo,” Oesterg.,
Norresundby, Denmark. As reported to us by Radiolytteren,
the sponsor of the contest, prizes were distributed as fol-
lows:

SMUX 1 Orfeus Loud Speaker (A, V., Holm, Stockholm)

YTE 1 150 watt Foto Transmitting Valve (P. Elme-

zaurd, Copenhagen?
Of the two Scandinavian prize winners, SMUX did by far
the greater amount of wuork, having contacted all of the
winning Ameriean stations during the contest.

There were two American stations, W2UK and WIRY,
who participated in the cuntest, acrording to data given to
us hy Kadiolytteren, The former is reported to have worked
SMUX, and the {atter to have worked OZ77 (at that time
ed7ZG). No reports were turned in to the A. R, R, T.,
however, and we were totally unaware of the work of W2TTK
and WIRY at the vime the distribution of American prizes
was made. 'This is very unfortunate: the A. R. R. L. would
Iike to give everyone a square deal, but ean not do so when
there is no information at hand. T'he moral seers to be that
coniestanty should read Q8T very elosely: in our Septeinber,
1928, iszue it was stated very clearly that all American re-
ports should be sent to the A. B, R, L.; and in these eases no
reports were sent either to the A, R. R. L. or to Radiolytteren.

Credit is dne Radiolytteren of (lopenhagen for the ar-
ranging of the contest, and the A, R. . I.. for the tabulat-
ing of log data and distribution of prizes 1o the American
stations, L R.OH.

ELECTION RESULTS

In the Oklahoma Section of the West Gulf Division, Mr,
Wm, J. Genwry, W5GF, 610 Pottenger St., Shawnee, Okla.,
Mr, LeRoy Moffett, Jr., WHZAV, 132 Page St., l\u)rmau,
kda,, and Mr, Lyman M, Edwards, W5FJ, 515 8. Lincoln
st., Enid, Okla., were nominated. Eleetion results: Mr,
Cientry, 16; Mr, Moffeti, 15; Mr. Edwards, 11. Mr, Geniry,
therefore, has been declared elected, his term of office be-
ginning March 30, 1929,
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WIMK

AR.R.1L. Headquarter'’s Station WIMEK operares on
fraguencies of 3475 ke, and 7150 ke, Robert B, Parmenter,
YRP, " is the chief aperator: his fist is familiar $o moat of the
amateur fraternity, Occasionully, other members of the
Headquarter's seaff operate af W1ME, Their personal signs
miny be found in the QR A Section of Q8T

Throughout this notice time will be given as Eastern
wiandard Time, which iy also known as ** Tith meridian™ or
“Zone Plus 5" time

QFFICIAL AND SPECIAL BROADCASTS are sent
mmnltaneousty on 3475 ke, and 7150 ke, at the following
times.

S

R {suu Mon,, Tues,, Thurs,, and Fri,
\lon and Fri.
£2:00 p. m ‘_mldmght). Sun., Tues., and Thurs,

GENERAL OPERATION periods bave been arranged
to allow everyone a chanece to eommunicate with A R.R.L.
Headguartera, ‘These generul periods have been arranged 8o
that they usually follow an official hroadeast, They are linted
under the twn heudings of 3500 ke, and 7000 ke,, to indicate
whether the watch is devoted to listening on the 30-meter
band or to the 4U-meter band.

A500 ke,:

#%:10 p.m,
and Fri.

16:00 p.m. to 11:00 p.m, on Tues. and Thurs. (No OBC
went before these periods,)

£2:00 p.m. to L:00) a,m, {or later) on Sunday night (Mon-
day morning)

7000 ke :

{0: 1) p.m, to 11:00 p.m. ou Sun,, Xon,, and Fri,

£2:00 pom. to 1:00 a.m. ou the following nizhis (actually
on the morming of the day iollowingi: Mon., Tu Thura.,
and ¥ri, iiniy on Tues, and Thurs, does the ORC preceds
these periods, )

to 9:00 p.m. en Sun,, Mon,, Ties., Thurs,

st HEDULES are kept with the following listed statious,
through any of which traffic will travel expedientiy to
A R.R.i., Headquarters, The frequenecy included within
parentheses indicates the band in which each individual sta-
tion keeps the schedule with W1MK:

WI1ACH, Brookline, Mass 003: Hun, and Thurs,
W1BIG, Augusta, Maine ; Mon. and Thurs,
W1BQD, Newport, R, L, (45300):Mon, and Fri,
WIKY, Cambridege, Slass. Alon,, Tues.,
WIVB, Newtown, Conn, ‘ues. and Fri,

and Fri,

WRIF, Jermey City, N. ): Sun., Mon,, Tues,
Thurs.. and Fri,

NJZPA. Port Antoniu, Jamatesn (7000 : Sun,, Mon., and
Fri

WURC, Bedloe's [siand. X, Y. O, :3300): Sun.. AMon.,
and Churs,

WHHL, Washington, D, €, {35001: Sun,, JMon,, Tues.,

Thurs., and Fri.
WAZF, Philadelphia. Pa. «3500): Sun., Tues., and Thurs,
WAZS, 8¢, David’s, Pa. 001 : Mon, and Thurs,
W4AEF, Lakeland. Fla, (7000): Sun.. Wed.. and Fri,
W4RM, Atlanta, (za, (35000 Mon, and Thurs,
W HAQY, College Station. Texaa (7000 Fri,
W AIC, Ban Antonio, Texas (7000): Thurs,
\\8&&(: Qil City, Pa, (3500): Sun,

WRARX, Oneonta, N, Y. ¢3500): Mlon,, Tues,, Thurs.,
and ¥ri.

W 8AYRB, Buffalo, N. Y. (3500): Tues,

WABYN, Columbus, Ohio (3500): Mon,, Tues., and ¥ri.

WaDED, Holland, Mich, (3500): Tues. and Thurs,
WRZZ, Derroit, Mich, (35001: Sun, and Thura,
WOAPY, Berwyn, IH, (3500): Tues,

WoBC A, Ft, Madison, lowa (70003: Mon, and Fri,
WHRBT.L, Alton, L, {(3500): Sun, and Fri,

WODWS, Kansag City, Iuans, (7000): Wed. and Fri,
R, Rockford, L, {7000} Sun, and Fri.

X, Lowsville, Ky 00} : Sun., and Thurs,

N1, Minneapolis, Minn, (7000): Mon, and Fri,

Y FYAL, Toronto, Out, (35600 : Tues, and Fri.
WEBS, Yacht Carnegie (090): Sun,, Mou., and Fri,

NMavy, 19249

BRASS POUNDERS’ LEAGUE

Call Orig,  Del Bael, Total
WSCHC 150 ?00 432 302
WOELX 109 \2 400 5061
Ki1HR 152 i) 3006 857
WOEEQ av 152 ny 506
WoEOF 84 00 267 447
WSXE 157 50 22 409
W6AKW 13 366 388
WIMK 42 84 237 363
WSAQY 135 20 155 310
WoDLD 13 i1 218 262
W6AD 20 122 17 250
WIAUR 72 104 72 248
WI1ANH 51 138 54 240
WOEGU 9 & 2 249
WOEJQ 30 26 172 223
W2BF(Q 49 120 50 219
W6DKV 15 10 i02 a17
WoDXZ 15 40 161 216
WSDED 42 il 158 211
WE8CURI 63 34 i14 211
WOEKW 64 51 o2 207
WI1AJC 48 44 112 200
WEDYH 43 40 112 201
W3BBW 17 37 146 200
WBCNX 54 I8 28 200
WIBIG 40 Vo 66 176
W6ALX 17 56 B4 187
WIiBBE 59 70 14 143
woCOS 81 87 20 134
W3BwW 10 53 39 i3t

48 53 18 9

W3IALF & T4 30 110
wW2QU 41 54 10 105
W7HT 48 86 0 101
WEASM 27 53 8 98
4 - 74 - 74

a it -r1ﬁer due ln the uuuuwxlh short’ r'pur ing
uon, h — February 26th to March 15th inelusive.
re glad to sew so many of the consistent
ns still on the honor roll in gpite of the tem-
rily increased requirements.
1'he several amateur smrmm responsible for the
best trafic work ~ the o tting the
pace” in worthwhile traffic haudhng are heted
right up nearthetop of our B.P.L., the tigures giving
vt standing of each sranun accuraiely,

appearing in the Brass Pound-
ted for their consisten
s and dnpendable e
in amatenr radio. Special credit “should be given to
the mllommr, stations (in the uzde listed) rp~pun-
=ible for o g :
inonth
W2BFQ, W ('E\l\ W]AI R

Deliveries count! A total of 200 or more houna fide
mne s handled and counted in ace ord&rwe with
AL, practice, or just 50 or more deliverics will
put you ia line for a place in the B.P.L, Why net
make mare schedules with the reliable stations yon
hear and take sieps 1o handle the traffic that will
qualify you for B.P.L, membership also!

Beginners

The following new schedules have been received from
volunteer trammltnng stations:

WAV N, Audubon, N, J., transmits on fone and €', W from
T30 to &30 pom., E3.T.. on Tuesdays and lhursdays.

W3AWG, ¢ r-llinzﬂws-)m:i. N J., transmits on O R, ana
fone from 7:30 to &30 p.m., Lb T., ou Tuesdays und

‘Thursdays.
WOFVIM, MMonett, Ao, will transmit from 4:30 to &:
p.m,, © .3, T, on fone with buzszer practice. These ln,nm..m-

gions will take place reguiarly esch Sunday, sithough later
mare periods of practice yay be added —if enough en-
thusiasi is shown by listeners-in.
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Order Your Parts

By Col. Xavier McKenzie

Away back in the grand old year af 1908 the cull signnls XZ and M H were perhaps the best known of all in the Missise
sippi Valley, Old timers of that day will recall how edach budding Marconi innariably would ask, saoner or later, ** Howm
in XZ and MH make their notes sound so nenply alike?' Thereupon it berome disclosed that X# wnd MH emanated
From the same transmitter, Capl, Xavier McKenzie and Dr. Mitchell Hastings, neighbors and boon compnnions, had
poded their ' wireless ' interests and had built one transmitier for both operators was located in an operator-less shack
hetween thetr cospective homes, and wag controlled remotely from their two houses, Se parate recetvers, of course, were used.
In those days, it will he remembered, cthereal signals were few and far be: n, and it was wmuch more blessed to give
than to receive, So, when XZ and M H combined could raise no one, X2 proc to work M H; and thus the mystery arose.

Since ' the yood oid days™ lefore Hcenses were required, Captain MeKenzie and Dr, Frastings have been separated,
the former serving for fifteen years in China, and the lotter spending most of this time as surgeon for a large rubb»r plan-
{ation in South America, But late in 7 hnth returned home, the Cuptain u onel and reti
Doctor amrchma JTor a cooler climate, The twa old frwnrlx hnve again pooled their lnmme, &
home, ** Baldor Hetghts,’' overiooking the M £ Amateur radio again hecomes
has resulted in the buslding of o * 1929 type™ station uiop the bluff on which rests thelr ho

Cnfortunately for amateur rodio, their stotion will not be on the air a great denl, o i of them has Rhis separate
interests to loak after. The doctor has « private saniiarium not far off, awd the Colonel has o imnp of Roy Scouts, the
‘ vedd (Tross, the Ameriean Legion, the Spanish War Veterans, o gun club, and in addition ix prolagonisi jor the
erection of a Carnegie Library.

4 hobby is a hahby) Jor Vthe Kernel" and * Doc,”" huwever, and they boast ihn!, although their time will be limiied,
they will engage in every phase of wmateur rodiod Traffic work; u.tp?ftmr'ntn s DX} oy ;-ohemn’rw, ham-festing; in
brief, ull the nctitities that make up the good old * ham'' game. This article s the ﬂrst of a series of ohservations on ama-
terr radio that Colonel MeKenzie will write for us, — EPIToR,

e in @ bea: ;mfnl cmmtr;l/
s their common hobby, and

HEN an old bullet-dodger like me comes out of when he sent a contingent of artillery around by my left
the bushes to settie down and pass the remaining flank and caught me unaware with heavy enfiladed fire,

days of his life in peace and quiet, he needs some Of course, [ had to give in, The terms originally were
engaging and interesting amusement, to keep him **unconditional surrender,”’ but after the armistice, Doe told

from wandering back to the barracks. He needs some ballast me that all I needed was a new command, which he gave me
to hold his bulwarks down and keep the enemy from firing in the form of License {o Radio Operator, Amaienr Class,

Then he detailed me on construetion, I tell

T~

vou, I wassurprised at the way Ifellin on all the
new orders of the day. With several years of
ST on hand, and four Handbooks ¢nothing
iike having your reservesin good orderi. it was
only 2 matter of a few neeks before I knew all

about kiloeycles and QSAS, and even had a little

STATION OPERATOR'S iime tt()_gparf,-: in reading the newspaper articles
LICENSE LicHNSE about Einstein's new theory,

i ] By and by, I got the mail order cataings

/;’ ';\' down from the shelf and picked out what T

e thought ought to muke a good station. Clondens-

ers, tubes, and all gadgets that [ was unable to
(o) make were bought outright, whereas most of the
(l:) 9 @ coils and other parts that could be made at home

] SNITOR were manufactured in the workshop, Beforelong
I was assembling things, The receiver took shape
tirat. Then eame the antennas, the transmitter,
and the monitor. Finally [ had them all finished
and ready for installation in their permanent
{more or less} locations in the shack.

RECEIVER &

COPY
PAPER

S

) Here 1 found a problem, What kind of an

E o) i rw.m;] arrangement should I have? Would the trans-

A L mitter be better off on the same table with the

F i n l receiver, or should it be placed at the opposite

end of the room, nearer the leads-in? { decided
a that it would undoubtedly be much better to

through and upsetting the cook’s wagon in the rear. He put it in the latter location, where it would cause less QRM
needs to be put on & sort of permanent detail that will keep 1o the receiver, [ decided to keep on the operating table

hig treops busy. only the necessary eontrols that must be handled in order
I was specualating on stunteur radio for this purpose a bit 1o operate.
before 1 ssttled down, and I had just about decided that the Direetly in the center and rear, I put the shielded receiver.

gare nowadays is too diffieult. that there is too much for an To the left, I put the message rack, which containg evight
old man to learn, when Doe marched into camp, surrounded  divisions, the tirst, three of which are labeled for traffic that
the guns, and forced me to a hand-to-hand bavtle. I staved has been handled — originated, delivered, and relayed mes-
him off to the last trench, retreating by a series of forced  wages. The next four divisions are for message on the hook.
juarches, and almost won the fight, in face of heavy odds,  Their labels designate the directions in which the messages




are going — north, south, east, and west, The last division is
“al, in which will be kept a copy of schedules, & copy of
dlal settings for various stations, and other useful informa-
tion, fmmediately to the right of the receiver is located the
ley, which s set just eighteen inches back from the front
wdge of the table. To the right of the key are the topgle
awitches that oontrol the transmitter, Un the extreme right
is the monitor box, on which sits a stmall and inexpensive
loudspeaker, During all transmissions the monitor is iu
aperation, aud the uperator ean cheek the signal's frequency
by the dial reading. 4 pad of copy paper lies direetly in front
of the opeeator. and an “Eversharp” type peucil. fully
Inaded, lies in place on the table. To the left is the call hook.
and to the right, the log,

Yex, sir, everything on that little table went just where it
wag meant to go, { found that most parts had to be vrdered
twice: anee by mail, and the next time when I came to put
then iu their placm 1t 12 Jus fmportant to order them cor-
rertly the second time o8 i

TRAFFIC BRIEFS

The Cleveland Amateur Radio Association is conducting
& "fly power"” eontest. The rules stipulate rhat esmpeting
tranamitters must use & tube of the 210 type or awaller,
Maximum plate voltage is 90, To date WSC'MB holds the
tead with contaets as fur off as nzZFRS, WEDJIV {s second,
having worked a Canadian 4, and WSAPB i third, having
worked several 6°s, o to 1it, boya!

KVTA on 8650 ke, is the 8, &, Lake frmoe of the Ford
Motor Company, now up the Amazon River in Brazil on &
six months’ trip which includes a vigit to the Ford rubber
plantation near Sapta m, Brazil, WOBCA keeps regular
aehadules with WVT A, handling worth white traffie thar
helps him to hold that nice position in the B, P. L. This ia a
d chaunel for routing South American traffie -— through
BCA,

V7 seems to be the Hpanish Honduran &,
WRARIK reporrs working him ou sbout a,-() ke,
nieteral recencly,

megnm
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WHRAKW and WEHAL h,w bad a number of consistent
Q80e with SWYEFF, the 5. &, Ducio, v the Indian Oceau.
[n mid-January the Duein y\a« near Port Singapore in the
iorient, bound for Hatavia. The fuclo was near Port Said
February 9. In spite of the call sigual, NW7EFF, we under-
atand that the operator is not a former American amateur,
W heu rirst worked S.WT7EFT used a frequencey of approxi-
7275 ke., dropping to 7200 ke, for subseyuent con-
riy evening work (6 p.m. to & p.u, PST) ia now being
attempted.

In addition to keeping daily achedules with W1AF and
W1CAL WHAKW hax followed the 1ucio oo tently from
port to porr. WEAL recently hooked up with KW7EFF
2 B a.m, PST through fierce lueal interference. &
schedule was made for 9 a.m. when the two shations were
SA3, WEAKW, Q5A4 through
VATY had QRN. The (2 was still going fine at @20 a.m.
at which time one operator had to elose down. Not so
bad for 1620 QRM-band work we think!

W 1KV, station of the \Iaswuhusetts institute of Tech-
nnlogy, keeps a daily schedule that runs clear around to the
Phxhppmes and China, The route 2 as follows: WIXV-
WORGT-WHFEQ-K1HR-XU7. We understand that W3GT
also i # branch of this relay ehain, Messages to the Orient
cri be bandled well through any of the above atations.

The YJRA of BX is | 3 hem-a, Nicaragua, with Q8L
address of " Radio Uperator Albert bhrog. <:o Bravnmna
Blutf Luwber Company, Box 830, New Orleaas, L
BX's frequency is ax the top of the 7000 ke. baud, Top? Yes,
that weans near 7400 ke,

WEHS ix vow the official wesr const QRA station for
WORQ's Kadio Amertenr Call Bouk, This brings us to men-
tion that there ure three official QRA atations for the United
States: WOFQ, WEHS, and W2AGLU. Auy oune of these sia-
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tions will be glad to furnish QRA's that are not to be found
in the Ka teur Call Book, Also, it must be mentioned,
WAFO, W6HS, and W2AGU will be overjoyed to receive
news of changed addresses, new ()R A’s, and other informa-
tion of the sort that is useful in preparing an up-to-dare
awatew call book,

AN INGENIOUS WRINKLE
An ofren-agked uestion is: — * {s there any use fur used
‘B’ batteries?"”
They are always handy when your neighbor wants to
burrow nne,

From the Oseillator of the Amateur Radio Research Club
in California we leasn that WOBIX took 850 messuges from
K1HR inside of four consecutive hours, while working the
key at WOA MM, As all of these messages were mutled in
that time, tpo, WEBJX claims that be bolds the record for
making the BPL in four houra, Who can tie that one?

Changes mn Japanese call letters have reached us through
Col, Clair Foster. WOHM. of Carmel, ornia: JNIX is
3DC JNAX i now JRCB: JXBX iy now J1DA: and
is now J1CZ,

C\I hhoem&ker, formerlv of Dayton, \)hlo aul{ 8DKR.

LR {rginia and
would be _pleased to heac from some of the gang around
Dayron.

-

{Wilson Trolan, 256 Connecticut Ave., New
FLondon, Conn.) was elected President of the newly formed
New London Radio (!lub. He would be pleased to hear from
active amateurs in or near New London. Visitors are wei-
~ored at the club meetings at all times,

% A in radio shorthand means abandoning ship, -

‘T'he Yodunik Daily Growi,
Hinece neemg this new definition I ean recall quite a

few eases of improper use of the vid “dit dit dit dab
dit !,ixlh" The ops ought io be more eareful. Yeh.
we agree, UM, but we tbought that YA was the

abbreviation for “ Virginia.” Ciuess we'll have to learu
sur shorthand all over again, Now as to 8K, which
is also it dit dit dah dit dab,”” we rise to suggest that
shus one might mean *‘sure kummmg = tneaning that
the ghip was not going to be abaodoned after all. What
do you say, Alexander?

K1HR at Fort Wm., McKinley, Philippine Islands, has
a kind of QRM that most of us are unacquainted with
It ia eaused by a species of lizard that hide in the walls
of the shack. unnoticeable in the daytime, but voeiferous
with “*shouts' at night,

The Tri-State Amateur Radio Cllub (Towa. Nebraska.
and South Dakota) of Nioux City, Iowa, keepys schedules
with other organizations, and wounld like to hear from
any clubs throughout the country that may be interested
in regular two-way work,

A wife of one of the Marine officers in Nicaragua
received as a Christmas gift an invitation to jain a group
of friends on & European trip, Wishing the counset of her
husband before aceepting the offer, she ealled upon
W8AKZ to serve us & link in communication, The mes-
sage waxs relayed and received an immediate reply, which
was sent to the wife, residing in Washington, D, C'.. after
which the irip was made. Communication by wmad
ardinarily requires about four weeks,

&, Q. AL, Berr of lowa sug ; that American Legion
posts are apt to have some 1 traffic that they would be
glad to turn over o ammatedrs in their respective cities
Inter-post eorrespondence could he handled nicely in this
rOATT trer it was established there could very well
be post activities shat could be reported from one o

o N - TV TMAC IS T ITTIES A (11 D CLFI W NL
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to the next by amateur radio, The Army-Amateur system
cuuld be worked into such a schedule, with benefit both to
Amateur Radio and the American Legion, How about it,
fellows?

WI1XYV recently made contact with RWX, a ship in the
Red Sea that operates on 14 me. Sehedules were arranged,
but the ship has only been heard spusmodieally in recent
times.

WUXTRY!

Herewith we attempt to satiate a longing that has Leeu
expressed from all corners of the United States. Route
Managers especially will be pleased to find below the long
expected picture of Miss W1KY, From left to right we find
the receiver, then Gladys, then the transmitter, and —
lagtly — Griff, the station’s monitor box!!

WI1KY is the Route 3anager for the Eastern Massachu-
serts Section of the New Fingland Division, Hegnlar sched-
ules are kept with several brasspounders and. in addition to
keeping the traffic moving through her part of Massachu-
setts, Miss Hannah holds the importaut pusition of Chief
Wattle Cooker and Qfficial Ice Cream Passer for the monthly
Route Managers' purties over the air,
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AN INVESTIGATION OF PHONE INTERFERENCE
WITH B.C.Ls.

As soon as the new erystal controlled 3550-ke. phone
transmitter at W2BRB was working in » satisfactory
manner (approximately 507 modulation of 60 watts max
output at the time of the test) the address and telephone
number were given tegularly and reports of interference
were invited su that they might be taken vare of properly.
‘Two neighbors reported the signals but did not complain of
interference. Two other threstening phone culls were re-
ceived. A letter waus written at once to the local Supervisor of
Radio anticipating the two complaints and presenting de-
tails of the situation, A thorough survey of the conditions in
the immediate neighborhood of the station was planned at
once and Mr. Glaser of W2BRB assisted by Mr. Talley of
W2PF sei oub (0 do the uecessary investigation and mis-
siunary work,

The antenna-counterpoise system of €he transmitting sta~
tion was noted to be paraliel to 2:20-110 voli lines, telephone
and telegraph lines, and 11,000-volt 25-cycle high tension
fewders, all 20 to 50 feet awny. 'The Long Island Railread
runs 60 feet away, In exaiuing the recciving instullations
it was found difficult to compare or judge the selectivity of
the different sets, ‘The owners seldom knew anything about
the length of their aniennus or anything concerning antenna
churacteristics either, The interference did not appear to
ronform to the circle pattern, At one location over 80 feet
distant and not in line with the maximum radiation from the
inverted L type radiaior the interference was so bad as to
compete with the strongest local broadeast stations. ‘This set
wag a homemude aliaic with & siogle tuned r.f. siage with
ahout 100 feet, of antenna, und electrified. A neighbor across
the street from W2BRB with 4 regenerative tuner and 80-
faot antennsa did not hear the phone at all, Also the phone
wag not andible in a 1927-type neutrodyne broadcast re-
ceiver located but five feel from the iransmitter using a
short indoor antenna, The sigunis were audible in an
electrified tuned-r.i. receiver on the first floor, but not much
above 25 degrees on the dial, this representing a ditferent
type of interference than was experienced in the loecal huut.
The transmitter plate supply is from a motor generator and
filament, transformers ull have grounded center taps so that
interference viz internat 110-volt lines is probably nil in this
case. In one case a receiver over a hulf mile away wus prac-
ticully paralyzed when the phone started up.

‘The results (in brief}):

1. Interference. where present., always appeared in the
satue form, all over the dial with the same intensity, no
noticeable peaks, Straight ¢.w. is not heard at all. there being
no clicks in keying. The QRM appeared to be of the inipulse
exeitation type, independent of frequency.

2. The amoiut of interference was not proportionsl to
the proximity of the transmitter, given similar receiving
installations.

3, Serdes condensers in the antenna-lesd of receivers had
no poticeable effect ou the signal-QRM ratio,

4. Some nearby installations received not the slightest
interference,

5. In every case n wavetrap tuned to the frequency of the
transtuitter, inserted directly in the antenna-leud, resulted
in eliminating the interference altogether or cutting it to a
fow value so a8 not to be bothersomse. Motto: All receivers
should be supplied with wuvetraps,

Divisional Reports

ATLANTIC DIVISION

A ARYLAND-DELAWARE-DISTRICT OF C0O-
NI LUMBIA —8CM, H, H. Layton, W3ALS—
Maryland: W3BBW made the BPL last month

and kept a 16-hour watch during the GPR with the assist~
ance of W3AHG and W3AVL, W3RA and W3AVL are
both in Baltimore, W8DON, WOELX, WOALM, W3BBW,
W3ALF and W2BGO in the "“Round the World Route”

provide Z4-hour service to Hawail, New Zealand and
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Niearagus, WRMH iy still active We welecome WOBHX a
newenmer but an old-timer,

Defaware; W3A1Q had burd Inck with the Delaware
GPR message

bristrict of Cofwnbia: WAHT, and Mrs. WHHI, were o
full blast during the GPR. W3HI, also i very active in the
USDA Net, W3BWT, with the assistance of Ars, WARW T
handled 18 seates during the Relay. Skeds are mamtained
with WAZF and W8BASR, Also made the BI’L, W3GT has
three-wuy contact on sked with WOLGU and WBAD, We
clear exch other at same time to gave time. GPR went off
nicely handling ten states, W3ATF has had exam QRAM,
bt did gooid work even so.

‘Traffic: \’V&BB“ 200, WRNH 17, W RBH\. 10, W
131 W LEF

W JERSEY — SCM, 3L 4, Totysh,
CEC Traffic geems preity pientuul and all are quite
active. WBCFG had & seore of 9in the GPR, W3ARC eun-
tinues to be our most consistent atation, WRBW.I had a fine
al, WBT'T reports after a Iong silence. Always glad to ger
eporta from non-ORS. WIARN contemplates insialling
erystal control. WRATJ will be oun the air more as his father
recuperates. WAKJ and W3ATP are rebullding.

Trafiie: WRCFG 102, W3ARC 58, W3BWIT 85, Wal T 25,
WRARN 27, W32ATT 12, W3KJ 4, W2ATP 2,

E;AbI‘ERX PENNSYLVANIA — 8CM, J. B, Morgan.
2nd, WAQP - - Rather good turn out this month, fellows. in
apite of its being much shorter than usuul. We regret the loss
of two good ORS, reducing the number to nine, but bave
several fellows lined up to step in soom, None of us were
able to gualify for the BPT, aithough W3ZF came within u
short throw with 37 deliveries. Too bad, Don and I’at.
WEWIT and W3ADE report having n lot of worries — g 12
6 aign off for present. We hope it won't be long, O3\ ’a,
WRDHT, W8AWO and WSCWO, the Three Musketeers
from Seranton, report all sorts of different colored trouble
with VLS to skeptical neighbors. Things are looking
brighter down W3AKS's W3CDS has been on the
wick list again, W3NF ) KDV B recently. WaNC
has moved to : . WEYD is a newanmer. W3AHZ in
gradually ma.kmg an impression on the sther, W3RQ ia
making a nice start. W3KZ-XS reports some traffic handled
arded by Bob Creighton of W3RN,

Traffie: W2ZF 16%, W3AKDB 112, WaNF 41
35, WHERQ 32, W3AHZ 10, WEWJ 8, WACDS
WEDHT 4, WBCWO 2, WEAWO 1, WIADFE, 1, W3MC 1,

WESTERN PENNSYLVANIA —SCM, A W. Me-
Auly, WBOFO — WBOHC again tops the list und auys
that he ix resuming nightly schedules, Most of the work
was on TUHK ke, WRXE was ull aet to break their record
when they learued of the new rep nrtine; date. They will take
ou some OB work suon, WECFR is starting to build a new
transmitier, W8N s troubled with gome QRM from
BCls, Hi. WBCEO has put a lot more (! in the ransmitter
with improved results sll around. WROMP, our vperating,
teattie bandling, reporting director. is on the air reguiarly
Lawk for him on the 3500-ke. band any Sunday p.m., up to
his neck in OSO's with A T A mewbers and others, WRBNR
is baving difficulty with license renewal. WSC'UG is han-
dllny a buneh of traffic and is very active, Storage B bat-
tery is responsible for that DC note,

WERCRA, WSHGW and WRAVY are lnnkmg for traffic
WECON ia attending school in Boston, WaGI is v\urkmg on
xtal again. The Amateur Transmitters’ Ass
hold another bauguet this time in honor of |
Herbert and Director Woadrutl, There is & noticeabls
tendency toward better notes and general atation adjust-
went, The old idea of sending “double’” has abour dis-
appesred and better opersting is being practised by

greater number,
Tratiic: WSCHC 802, WAXE 409, WRCFR 27, WRONZ

$

WAKZ-K&
. WSV B

[ERA ) 7, WBBGW 2, WSAGO 1, WSCH 18, WRCUG
42, WRAVY 12, WBCMP 7, WHCRA 5.

WESTFRN WE YORK -~ SCAM, . & Taylor.
WAPJ — WSAHC reports WFA (80 now. WSRBBP,

WADQP and WBAPD eomplaiu of poor sigs. % 8BS has
achedules with W2CXL and WIS, WRBLP handled a few,
WARBWG has guite a total for a beginner. WSCMW and
WBOYG are still after traflic. WRCNX made the BPT.
twice over this month, FR! WS8CPC is working hard on his
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transmitter, WSDDL finds 80-merer band best for traffie.
WSDIL stares teaffic poor now. WEFC is moving his station
to WRBHE,

Trafic: WSAHC 1R, WEREBP 0 RB@'\I 64, WERI'D 4,
BWG 62, WBOMW 18 W X200, WSCPC 2L,
'Y G 18, WBDDL 32, WSDII 18, WRDOQD 17. W8FC 10,

CENTRAL DIVISION
ILLINOIbu SOM, F. J. Hinds, WOAPY — WOAHK

has a M.OP.A. guing FB, WOKA has joined the USNR,
WODJ hax rebuilt entively, WORNT originated the
Minois GPR message, WOFDJ say:
uperstor in the State of Illinois, WYFQS has a pair of Reetir
bulbs. WIFCW ja rebuilding his rectitier. W9EIO drnpped
a patr of pliers on the 852, WOLERT says the R\I is 50 bad
that he cau hardly work hlq schedules. WOKB is rebuilding
parts of his ret. WOBPY is working on his fone. WOFDY
bas & brand-new monitor. WODXZ hus his fifry about worn
vut, WICTA and WOAFB say DX is very d. WoDGR
in rebutlding, WOCKZ hax rebuilt, WAOBZO has some nice
Philippine trailic this month. WO is worried about power
peak QRM,
Tratfie: WODXZ 216, WOLRU 145, WOBZO 51, WORLT,
VVQ! TA 48, WOEJO 46, WOAHI 36, WG 26. WOFQS
: F 20, WOHPCW 18, WYAPY I8

he is the youngest

-Sn

W B\H 16, W FD') 15, \\‘)(’I'Ff‘) WODOK 5, WOKA 7,
WACKZ 7, WOFO 6, WaKE 3, WeAV), 4, ‘AQ‘\CT' t,
WOBNT 1, WODGK |,

INDIANA — S3CM, 1, J. Angus, WOCYO) — The

Indianapolis Rudio Club has uppomted a commitiee i put
on a hamfest. Who all can come? WOELX agzin leads the
atile with 561 even though the wonth was shnrf WIERW is
building a new shack. WOFBY shut down by female (JRM.
WOTIBJI repors that he will soon be going on ervstal. Looks
as though that will shut WOBKI down, WYRKJ reports
that he is on again us be has borrowed WODEBJI s cryatal
A9GCO is changing to 3500 ke, WUATR is puttmg Up A new
Zepp antennu, WIDGH and WOCMJ are going to college
ab Barlham. WOFGH is & new ham at Richmond, WOEPH
has the scarlet fever, so don't work him unless you have had
it WADHJS and WUEKW are chauging over to 7000 ke. for
rhs- summer heat. WOBZZ ix in the B! set repairing business
with WOCDMQ WODSC s the new RAL and district super-
xnrendent of District INa. 4, which takes in cenrral Indiana,
Indianapolis, iarion, Bloomington and Terre Haute wnd
the territory betwesn, If you are not an ORS, d your
reports and requests for schedulea to WODSC. WOFVR has
w new antenna, WIAUP, WOCTD and WOUYQ viaired
hama at Davton and Richmond, March 9th and 10th
Hamilton Ohio gang was st Richmond. su it nearly turned
auk to be a convention. WOASX is using radio to arrange hia
Chicago dates, WOEVA is back on again, WOGFA moved
! iette, Ohio. WYBOE has a new ALOP.A. going
WOFKE, WIBW [ and WOAAI have fone. WOC'V' X ﬁmokm
his new crystal using it on fone, The Radio Traffic 4
eiation of Fort Wayne reports packed meetings sinee they
ate having regular speakers, WOEVB iz using 1% volts ot
battery.
raffie: WOFT, X
WODHT 10, WOEXW

581, WOERW 207, W9ASN (64
20. WOAHB 7, WIDBJ 8. WoBKT
19, WOFCG 8 8. WaDPV 5. W QFO 33, WaEVA
16, WOEEY INMQ 8, WODSC 25, W ')GBF i1,
WOEMR 8, W9CYQ 21, WOPF 8, W SMQ 2. WIBQT §,
WOLEVS 14,

KENTUCRY =300, J. B, Wathen, {11, WOBAZ —
WHOARL has abour giveu up television, WRETD hax » foue.
WOFZV ia puiting iu screen-grid. WORLL works Ansse's
any old time. WOBAN hzu hmd tmw nndmz teliahle (51

et dno & orders, “ ‘)(JAL sa,\- QR bad on 7000 ke, 'W 28]
is still knocking ‘e dead. WOCET, installed a new filter and
er. WOBGA was R0 a Freneh X station using
wer, WAFQN, assisred hy WERPM, talked to a friend
A. direct. Due to the shortened month. no one eame
within the prize zone. WOOX iy still high with one month to
his credit, W here i all the hig competition thar wus talked of”

Trathic: WOIT, 79, WIBAN 34, WYFQN 30, WORAZ [n.
WOFZY 18, WOGAIL 12, W EE 11, WOELL o, WOBG S
8. WOETD 8, WOARLU 8 WUMN 4
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MICHIGAN — 3CAL, Dallas Wise, WECEP — WSRBLA
hias been olfered a coutract with the Firestone Tire & Rubber
Lo, ta op al their experimental short wave station in Liberia,
West Africa, WRDJR-WQOOTD is using a vertioal Hertz
fustened to the top of the broadeast antenns must and is
109 {1, high, WICE and WOAXE reporied on time this
month. WBKD is a newcomer just starting up at Tapeer,
Steck of WOBTQ is speuding his time making hams out of
the BCLs. WBAUB is busy lining things up for the coming
harnfest in Grand Rapids April 20th. All Michigan bains are
invited. A good feed and lots of enterisinment are on the
program. Drop WEAUB a line if you intend to come, WRZF
has a shortage of operators, WSCU and W8ANO are having
xmitter troubles. WSCA'L' has a new transformer ordered.
WRVH, Cass High School transwitter is aboul finished.
WSDSE says the bad weathber und work knocked his
schedules vub for the time being. W8DSF of. 5i. Joseph
reports & mistake in his traffic total for February which
should read 75. Sorry abouv the wistake, OM, and hope to
do hetter. WBACS is siall off the nir due to defiated pocket~
book, W8CKZ wants report cards. Babeock of W8BGY has
gone to Philadelphia. W8BGY started the (Governors-
President message on its way, FB, WBAUT is using a low
power TPTG set with 250 volts. WS8RV has visions of a
75-waiter., Russ of WSDED says he will probably not make
the BPL any more due to business, but he has told me that
s0 often only to come right back same a3 ever, WRDYH ia
the new RM for the eastern section of Michigan and any
traffic problems, dope on schedules, ete., can be submitted
to him via radio or letter. His is also USNR and you ean
find him on 3500 ke. any night. WSDMS received several
responses 0 the cull for “Ops’* for the National Guard
Fncampment, but says he has room for several more, 8o
doun’t be bashful, fellows. if you would eare to spend a couple

t,hem Get in touch with W8DMS
direet or thru the 8

Traffic: WSDYH 2()1 W8ID 7, WRCOVN 8, WaCE 19,
WERAZW 11, WBKD 2, WOAXE T 7, WOBTQ 18, WSAUB 11,
WRZW 7, WRABO 18, WSDISF 3, WSDFS 42, WSDMS 24:*
W8CKZ 8, WBBGY 64, WBAUT 6, WSCFM 15, W8BV 4,
WSDED 211, WSCEP 8.

OHIO — SCM, H, C. Storck, WEBYN ~- The personnel
in Ohio is very good now and new appointments will be vud
fong before the next report. Harry H. Porter, WRCRI of
Ythens, OUbhio has been appointed Route Manager Genersl
of Ohio. d Nau, WSCMB, Cleveland is RM for Northern
©hio, Ed Anspach, Cineinnati, WSBBR. is RM for Southern
Ohio, under WECRI. Congravulations to all three of you,
and best of luck. in apite of the short period, W8CRI made
the BPL. ‘I'he XX L, WRCNO, had the tongh luck to blow
one of her rectobulbs. WSBBR is busy, WSCMB turns in a
nice total and reports that there will he a northeastern
hamfest April 20th, It is with regret that we announce that
WHIA plans to leave thia section for work in the east,
WEBAC proves that traffic can be gotten on wost any band
without schedules, if it is looked for and the operator is in
earnest (0 do his best. W8GZ got most of his total with
Army-Amateur messages. WEBKM did good work in the
(iPR. WBAPB has been saving his shekels to go to the next
eonvention, W8DVL is QRL school. WSDDF sends in his
first report as ORS. W8NJG sprained his operating wrist
cranking a " lizzie,” W8CXW is working ou a net for public
utility emergency work. W8AYO and W8BKQ are busy
with BCL trouble-shooting. W8ADS has bullt & new moni-
wor. W8DHS is going to have & good set. WSPL needs some
tubes. W80Q is busy. WBAMI blew his tubes. WSCNTU
reports it was a rotten month for traffic. W8EJ is construct-
ing & uew vertical antenna., WSDDK is now associated
with WBBYN in bLusiness and says his ambition to pound
brass ai the SCM's has been realized,

raffie: WRORI 211, WECNO 1568, WSBYN 118, WSHHR
98, WRCNMB 69, WRBIA 52, WSBAX 40, WS((IZ 30, WEBKM
19, WSAPB 19, WSDVL 13, WRDDF 12, WSDJG 10,
WBOXW 7, WSAYO 6, W8SADS 6, WRDHS 3, WSPL 3,
WBOG 2, WBAMI 1

WISCONSIN — , U N, Crapo, WAVD — WODLD
again got into the BPL by the nid of his sixteen schedules
although the Aurora tried hard to blanket hissignals, WOARE
seuds hig final report before aguin reporting for duty on the
Takes with the Reiss Steamship Company. WIDNB will
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be guing to school. WODLQ got in almost too late with u
nice total. WODND iz building a 10-watt xtal layout.
WOBWZ says deliveries wore terrible this month because
they had to be made in a boat, WOGEX is on 3581, 7162
and 14,324 ke, WIDJK suys the local paper published tive
station photos and write-ups of ham stations. WOCVT is
on ihe air consistently. WOFBJ seemus to be about the only
reliable contact at Madison. WOFHTU says iraffic is slow at
Mosinee, WODEK's xtal outfit coming along fine, WOFAW
is getting & new screen grid receiver, W9LV, WOFZK, and
WOVK were on for a few, WODTE has improved his
filter.

Traffic: WODLD 262, WOARE 119, WODNB 45, WaDND
42, WOBWZ 26, WIOGEX 20, W9DJIK 15, WOCVT 14,
WOFBJ 14, WOFHU 18, WODEK 10, WOFAW 7. WOLV 3,
WOFZK 1, W9VD 5, WODTEK 27, WODLGQ 83,

DAKOTA DIVISION

ORTHERN MINNESOTA — 8CM, Carl 1. Jabs,
N WOBVH — WOFGU has discontinued the WFRBT
schedule, but still has eight left, s his tratlic total
looks as good as ever. He also has a portable call, WOGZ, to
use at his summer cottage, There will be no traffie shump at
WIEGU-WIGZ this summer, WOERB is second in trafie.
‘WICTW is moving. WOCF reports some 1929 signals,
W9EGF is operator at WHDF, Calumet, Mich. WOCWA
and WYBVH handled GPR messages, WOEHO ground his
erystal until it stopped perking. Tough luek! WIBCT plans
10 use 3500 ke. WODPB is rebuilding. WOEHT and WYBBT
are both busy. WOGGQ and WIAMK are new haws for our
seetion — weleome, OM’'s!t

Traffic: WOEGU 239, WOERB 32, WYC'TW 27, WaCF
25, WOEGF 23, WOCWA 20, WYBVH 10, WYEHOQ 9,
WOBCT 9, WIDPB 4. (February tratfic) W9AOK 35,
WYCKE 20, WOCTY 9. WIDOQ 7, WODPB 7.

SOUTHERN MINNESOTA — 3CM, J. . Pehoushek,
WIEFK - WYCOS handles hulf the Section’s rvraffie
each month, He jis the RM so drop him a line more often,
fellows, telling him what skeds you have and what you want,
‘WO9XI1 is having exams and QSK, WOAIR has 4 new Skatter-
bolt Six, WOLRT also busy with exams. WOEOH has now a
75-wait bottle, WODOP is building xtal econtrol. WIBHZ is
on again consistently,. WOBKX has the new MG working,
WOELA says 3500 ke. has lois of traffic. WOEFK had a
50-watter given to him, WOFCD finds his operating time
restricted, WODMA is house cleaning. WODHP got back on
t4 mo. WIBTW has a crystal. WOGGA handled quite a
few., WIEYL is having a session with apt. BCL’s who
cut into his time.

Trafiic: WOCOS 134, WOXI 29, WOAIR 20, WOERT 17,

WOEOH 14, WODOP 11, WOBHZ 10, WOBKX 8, WOELA
7. WOEFK 7, WOEOH 6, WOGGA 9, WOEYL 2,
JRTH DAKOQOTA — 3CM, B. 8. Warner, WODYV—
WIBVF turns in a very nice u ge total for u short
reporting month, WODYA is a new Army state net eontrol
station, WOPCA handied a few, WACDQ has been on the
1750-ke. band with u eouple of schedules.

Tratfic: WOBVEF 104, WoDYA 3, WobYV 3, WOFCA 2,
WaCDO 2,

SOUTH DAKOTA -~ 3CM, D, M, Paqek WODGR -~
WOAZR comes through with the hest tratho repurt, He has
zeveral skeds on 3500 ke, WODB has given up on 28 me.
and comes through strong on 3845 ke, WODWN handled
the Governor’s-President message OK, WYDLY gent in the
best report last month, but it was too Iate for Q87" He bears
WFA, WFBT and WFAT regularly. WODNS and WODGR
are trying to organize their Army-Amateur neis, but are
having a hard time to hear the State Net Control Station —
WUCKPE. The Sioux Falls gang are rejoicing over a rumor
that ex9DES is returning to the sinte (8o am [ — SCM),
When WIEUJF gets his new shipment of 13 batteries he
should have a rest rig. He (ur his pockethook) bemoans the
fact that he hasn't good old A.C. WODIY wny be heard
stal on 3500 late in the evenings. WOBDP at Timber Lake
has been using fone on 1750 ke, for the last few nonths, but
iy dropping to 3500 for AA schedules.

Traffic: WOAZR 40, WODGR 31, WODB 19, WODWN 15,
WIDLY 10, WODNS 9.
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DELTA DIVISION

RIANSAS — UM, H. E. Velte. WEABI — W5CX
f\ s # new reporter with a nice total. W5EP handed
A in the largest total and reports that be b
his sration completely 4 Ia 1929, His best DX wr
W5EH 1x pelling out and will not be on the air until next fall.
WAAON ix still busy at KLRA, WAARA has been very busy
notifying offwave TO(-ke. stations to get where they belong.
This is FB, (M, and we are hoping that you will keep up
the good work, WAHN has been having business (RN
WAART has been getting out ¥B on 14 me. W3BDD has
replaced his 50-watter with an 852 tube und has beeu getting
wut FB, WERBCZ worked Africa on his 852, It is impossible
for the $CM to know what is going on over the state ii the
gang doesn't drop him a line, Come on, fellows, let's see who
will be in the line-up next month.

Tratie: WEEP 61, WaCK 21, W5AQX 17,
WSHAN 15.

TOUTRIANA — #8038, AL, 31, Hill, W5EB — W5WT,
high man for Jast month, has a commereial ticker and has
gone i Port Arthur for a trip to sea. WSAWTL ia secoud op
and auve he will keep the bottles warm, W5SBDY has pe-
placed his 210 with 5-watter and gets nut as well ag ever.
WHNS has that xtal transmitter all fixed, but has trouble
with hix MG, WSRBRDJ is having trouble with his MOPA.
WLV has business QRM, WHAXS h had his shack
painted. WSAFE bandles traffic with an7NIC and YSIDN,
WHANA v s new ORS. WBAYZ had the pleasure of siariiog
our governor's wessage a8 W5Y W was not in proper working
wrder at the time scheduled to start, WSEB is building
another xmitter tor the 14.000-ke. hand,

Tratfic: WHWTF 117, WA X2 40, W5EB 38. W5AFE 18
WALV B WaERBDY 7, WEANA 2,

MISSISBIPPT — =00, J, W, Gullett, WHAKP ~ WEQO
¢ achedules with WHYD, WEWF, W4RKY, W5HAQY and
WEAAD, WBFQ has been appointed bypass condenser
frlower in this section. WALY is now trying out 14 me.
WEREV is now on 7000 ke, using five 201A tubes, with an
input of 21 watts, WSAYB, W 5BDZ and W5GQ are muking
quite a bit of noise ou 7O ke, WERBDE is busy playlng inan
archestra. WHBBX Qs his transmitter going. WEARP
forgot and put bhis band on the power switeh of his trans-
raitter and 1100 volia tloored him, but he got up and kept on
fing DX a8 if nothing had happened, The radio in-
ur visited Meridian yesterday and gave exaininarions
both amateur and eommercial licenses. 1t is with sincere
regret. that we report the passing of W5SAYP from this
d to the next, as he was killed in an airplane acrident
near Oakland, Miss., a few days agn. He was a hcensed
avintor and was liked by all who knew him,

Treaffie: W Q) 83, WAFQ 7, WBARP 7.

HUDSON DIVISION

TANTERN NEW YORK — 8CM, F. M. Holbrook.
4 WIOINS — W2QTT makes the BPL with lots of traf-
<4 fie daily with npniNIC and lets PYIAW use key to
h his home in Brazil. W2BGB procured GPR me
W2LL makes good first report, W2ANYV is busy with air
il reports, W2AYK is working on 3965 ke. and finds
plenty of traffie, W2AQT, is working South Afriea regularly
aud reports Yonkers Radio Club now flourishing with meet-
ings first Tuesday esch month and all hams welcome.
W2ANNY and WRITE find weather bad, W2BLN is quitting
the air temporarily on account of health, W2BHV handled
wr, Virgin lslands GPR inessage. W2AUQ bandied his
share. W2BFF eutertained five White Plaing hawy at bis
shack. W2BEN iy active, W2BIT saw W2ALT Byrd
Expedition,

affie: W2QTT 105, W2BGB 47, W2LU 47, W2ANYV 27,
WRAYK 18, W2AQL 8, W2AXX 3, W2BFF 30, W2AL'Q
0. W2RIT 4, W2HHYV 2,

NEW VORK CITY AND LONG ISLAND — Acting
SO, VLT, Kenney, W2BGO — Alanhattan: W2BGO
leads his borough with 171. W2ZBNTL reports a few.

Hronx: We2BPQ leads the Bronx, and keeps his Army
shed regularly. W23F is keeping his skeds as they should be
bept. W2OY X and W2AFT are doing sowe good work,

Brooklyn: W2BFQ is the ring-leader this month and
makes the BPL two ways, W2PF's antenna estee down 1n

WH5ABIL 17,

May, 1029

the recent storm but he managed to get it up again well enuf
0 vhe second Corps Area AARS Net working, W2BRB
i lus’’ xraitter (all wave,

soon, & general house cleaning is going to take place wnd all
tive QRS are urged to take eare {0 send in their repocts

rder that they may retain their appointments.
Mrafic: ] IBGO 171, WIBNT, 2
W ‘PP(,) 52, WinF 21, W2CYX 37, w2A
WeBFQ 219, W2PF 16, W2BRB 1,

NORTHERN NEW JERSEY — S50, A, Wester.
Jr., WIWR — W2WR is now on 7000 ke. aud mll be ghd
to work his various ORS. W2A08 is handling lots of
in the Army network, WIDX has been doing Nawval
munications each ¥Friday with NDRB. W2AMG connected
with the west coust on fone, W2JG iy working all disrnicrs
with his new BMOPA on 3500. W2IS has two wmitters in
operation. W2GO has xmitter perking fine but cannot dig
up tratiic.

Traftie: W2A08 20, W2DX 10, w2JC 12,
W2IS 4, W20 3, W2IG §,

MIDWEST DIVISION
I(_’)WA - SCN, H W, Rerr, WODZW — A short month

Hronx:
I 17, Brooklyn:

W2IBDF 3,

and a g nod traffie total, thanks to the faithful.

RAM Wi Q tops the list aud reports the select
WOBCA's DX is West Africa on 14,000 ke, and WHSBS ar
Tahiti. WIEIW reports WOPB gpliced with the ¥'1., ron-
grats from the gang, WODPL desires popularity, if enly &
amall traffic veport. Wait till he gets the 25-cyele wmere
bought of WOUR going. WOC Iy ia waiting the Hiline wit
80 eyele to try the prize FSCO MG, WIAY L was (N0
nu3NIC and sends traffic reporr. WOFQG shot his old &
tubes but nice traffic, tho, WICZC has a wew atution liceuss
and 13 going again, WUDXP put over the GPR fur Jowa
with a lot of kick to it and is making permanent improve-
menits, WOEHR totale 2% and the twn fifues went wesr,
210°s pow, WHDTE A has his MOPA perking and gets a start
on trafie, WOLSP reports. has skeds for SW, wauts traffie.
WOEFH is playing with fone. WIDGW is aw ay on o job and
the gkation is closed. WIBTL is in radio avhuo! WOY I, the
Towa State {ollege, Ames gtation, reports the Campus Club
will have their eall and be going soon, WIBCA handled the
GPR msg from Manila, WOOUVTT gof a  three-column
write-up snd picture in the Sunday edition, WOFLEK ia try-
ing the 7000-ke. band. WORKY auys 73 to the oild gane
Plans for the WMidwess Division Convention at Ames are
materializing and the $CM would like the address of evers
chap that is desitous of a program — there will be lots doing
and we know you will want to get one, Fieldman Hebert
will give ua the Life history of * Qur A.RR. L. Asdstant to
the CAL, Huber, will take nn “Communications Aetivities,”
and Mr. Turner, Acting U, & Radio Supervisor, will speuk
on Rules and Arsateur's Problemﬂ Others are planning
strong. (o thou and do likewise! for Ames. Aay 10th and
f1th, WOFKD and WIDXP reported almosi too late fur
o i

WOBCA 140, WODZW 1it. WOEIW
¥ 2, WOESP 38, WYFFD 3.

5. WORLJ 24, WOEHR
12, WahPL 1.

WOFZO 36, WODXP 32, WoFLK
23, WOAY U 15, WODEA 13, WOFYC 1
KANSAS — 8O J. H. Amis, WOCET — Fue to 2

munth no one made the BPL., WL N leads the gang h:
nl and still works his daily sked with the XLussies.
N says school is easing up 2 bit and he expects to
ma-.ke the BPL, uext month, WOFLG has been appointed
Army Amateur eontrol for Kausus and is keeping 10 skeds.
\KUFI G is going gtrong on 14000 ke, and is building «
¢ 9ESL, has been appointed A-A net control
lui’ the ur~xL district. His fone was reported in Alaska
WIBHR is on 3500 ke. and has to call on WIFL( when he
ueeds an op. He is also trying to convinee the HC'Al thar
puqh pull is better than xtal, Hi, WOCOKT saya business ia
0 adio must sufer, WIERO is (‘:;Luplammz ahour
he wants a sked weat and can’t get it. Wil
aomeons pl arrange this for him? WOFTY thought his
210 went but made & new R¥ choke, and now it perka
FB. Hi, WIFYP changed from uliraudion to Hartle and
now gets pure DHC, WaC ‘F‘T has installed a pair of
mnhhers on the last atage of his xtal rig, and says thes

*JRN and 5
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FR. WARF/Z is going atrong with his 31,0.P.A rig on 7000 ke.
WOGHI is on 3500 ke. fone and CW . WORIT lost his Tieense
and has been P QRW work, but will be on regularly now.
WIECTE is on 3500 ke. fone and says he is going down ou
7000 ke. soon. A number of QRS are not reporting and ean
expect to be eauvcelled if this continues, WOFT.(3, the R)M.
reports ORS night progressing nicely with a lot of intereat
from the gang, Listen for him on Wednesday nights at 3
pan, 3500 ke, The RCM would like to hear from every
wie in Kansas who is doing anything of interest.

Fraffie: WOLN 188, WOCFN 10, WOFUG 56, WOLESL 10,
WOBHR 40, WOORV 11, WOCET 160, WIFLG 115,
WOERO 81, WOFTY 113, WOFYP 78, WOBEZ 29, WOHL
7, WOGHI 8.

MISSOURI — 8CAL, L. B. Laizure, WIRR —— #t. T.ouis:
WIGER is now ready for traffic, WODSL broke his mercury
are and had to Q8Y chem rect. again, Sked with WOFLG
going fine, WOBHF tried to make & better auteuna, WODZN
reports low power exp. at his station. QSO W2BNY with
4.7 walts on the QRM band. WOBMU joined A-A net
among other activities, WOBDI of Pierce Uity just got
iicense, He i a member of Battery A, 203rd C.A. (Anti-air-
eraft section) and plans on being in the A-A net, WODRKG
has a new sked, CM5BY five days a week, WOBAS is & new
gtaiion in Columbia, WODAE was a visitor in K, €, Iately,
WOFVM received his A-A appointment. WIDHN reports
another new station coming up at Fayerte, Ex-WOCHG is
pow in Toledo. WYDMT is still a trafic handler when
possible, WOECS turned in an excellent total. WOERM
writes that WOAJIW is now at Michigan U working WSBEK,
WOBUL is rebuilding, WOCTIB iz working in a plate glass
factory and tends the furnace. WOGJF is now on the QRM
band with 1929 Hartley and 200 volts B batt, WOBJA saya
he blew everything but key and antenna, WYEPX lost his
QST in the mail. WIGCL is still on the iraflic band and
holding out against QRN.

Kaasas City: WOTJ plaved a heavy hand in the GPR.
WODQN put the Missouri GPR message direct into
WRGT without 8P, WORR is still at WIDQN, reporters
take uotice! WOAC'X has a 210 rig going on the fourth floor
of the Wurlitzer Building, WOEQC handled a wad of tratfie.
WanQN hpl'ped rebuild the works at WOWYV. WOAYK is
working over in K, (., Kanszs, (QRA Mace-Reynolds Co.d

Traffie: WODOF, 67, WODSTU 27, WODKG 108, WIDAF

2, WODHN 26, WoDMT 2, WOECS 146, WOFRM 40,
WABUT 4. WOCIRB 12, WOBJA 24, WOGCL 2, WODON 14,
WOEQC 53, WIGEK 6.

NEBRASKA — SCA, C. B, Diehl, WOBYG — WOANZ
breaks in on the President-Governors Relay, FB. WOQY
experimenting with crystal, from grinding on up. WOEEW
in sick in bed with the flu but still reporta. WQDTH reports
for the ﬁrnr, time as ORS and looks like a “siepper.
WODVR is very busy observing. WY9FAM is rewmodeling
again, but still keeps schedutes, BB, OM, WOTINC still holds
his skeds and is studying for commercial tieket, WOBOQ
reports WODTO in Marquette about ready o bust the sir,
WOBLW is very chesty over his cotmercial ticker and
hopes to be an LR.E. soon. WIBBS is remodeling for fast
O8N, WIBQR has sickness in family, WOCHB in University
at Lincoln is tinkering with portable xtal-control, WOUBK
s now operating at WOW, WADHC again sends in a fine
report, alyo sayvs that he is busy sending code lessons on 185
raeters Saturday, Sunday, and Monday. ‘That is sure fine.

Traffic: WOANT 1, WIQY 4, WIDTH 6, WIODVR 2,
WOFAM 4, WODNC 5§, W9BOQ §, WOBLW §, W9DNC 3,
WOBQR 1, WOBBS 3, WODHC 8, WOCBK 2,

NEW ENGLAND DIVISION

ONNECTICTT -~ 3CM, (. A, Weidenhammer,
‘ W1Z1, — Unfortunate circurnstances forbade com-

pilation of the February report in time for March
QST We trust that we shall not be forced to do that again.
WIBOD is doing spiendid low power traffic work, WITAMQC
wourked ten countries on his UXZ210, WIS has new auto
parts in place of radio junk, W1VB is still batting out his
achedule tmtﬁc WI1AFB's totals continue to be wholesome.
WIBLQ is another of our ORS candidates, W1AOX gets
crystal reports, WINE is on 7000 and 3500 ke, WIBWM
s & new tibe rectifier unit, W1ADW is doing guod tratfic
work, WIRJK cleaned up his set, W1BDI continues to
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handle mueh Philippine traffic. W1BHM has schedules with
WICTI, WI1AOL and WIAFB., W1TD got the surprise of
his life when WBADW answered his eall on 3500 ke, W1BI-
1BOQH has a B battery set in operation, WICKP is back on
the air, W1HJ has » 250-watter and several other trans-
mitters, W1BNS has been very busy, W1AVT lost his ixith-
ful 50-watter. W1AMG handled an important Army mes-
sage from KDVA, WIBTEF has 2 new TP-TG push-pull
eireuit, The same old Niearaguan schedule is kept by WITM.
WI1PF is getting a new power transformer. WIBGC is on
7100 ke, W1CTI states that WIVB will be off the air until
gettled in his new location. W1RP reports a schedule with
WIBIK who is plying between New York and Texas and
signing NM-BX, WIVE hopes to be brass-pounding on
the bounding main very shortly, W17Z7, erected & new an-
tenna. Traffic was handled with 55X, W1BM is working
oun 7000 ke.

The figures in parenthesis are last month’s,

Traffie: WICTI 33 (705, WIBGC (11), WiPF 11, WliM
B0, WIBLF 15, WI1AMG 47 (69), WIAVT @ ),
WIBNS 4 (12), WIHY (18), WICKP (16). WIBI-1BQH
Y, WTID 14 (18), WITTHDM 12 (22, WIBDI 110 1164,
“v IBJI\ 9 (20), WIADW 2 (85). WIBWNI 49, WINE 13,
WIAOX 17 (7, WIBLQ 12 (15), W1AFB 66 (80), WIVB
16, W1AMC 6, WIRP 62, WIBOD 5 (17).

RHODE ISTAND — SCM, ', N, Kraus, WIBCR —
WIAWE is pleased with his 866", WIBLV and WIBQD are
on again, WIBCR was QSO WICHP on 5 weters. Hi,
WI1AGI would like to make skeds for trafic. WICHP aund
WLAVH are two racre new hams, FB. W1MO has been re-
buiiding. with a new Zepp aud pair of 886's. WIBLS is on.
The R.C. of R. 1. holds its meetmga every Monday in New-
port Rogers Hall, Brown {'niversity. All persons are invited
i attend,

Tratfie: WIBCR &3, WIBQD 6, WiBLV 4, WiBLS 2.
WIAWE 2,

EASTERN MASSACHUSETTS — SCM, E. L. Eattev.
WIUE — WIACH, WILM, W1KY, and W1C0) turned in
very good totals, The Guvernors-President Relay went off
very well in this section with the following stations taking
part: WIACH, WILM, WIKY, WITE, WIRT, WIVR.
WIACA, WIARS and WIKH, W1WU is interested in ORS.
WIKY is now a USDA station. Gladys asks that active
OR.8, take her recent letter with a grain of salt, It wa«
written to further activity and no offense weant!! WiABA
has taken a YL unto himself, Good luek, OM. WI1CQ was
(380 an airplane in Texas which was 1000 ft. up, FB.
W1ACA has new HI C eireuit and worked ef8YPZ, WIBVT.
got repors of QNAS from England on 28 me. and worked
NJ2PA on 14 me. DX has been just as good as ever at
WIWV, WI1ARS has one of the desivable 1929 signals.
ORS not wentioned in this report — please make every
effor{ to report next month.

Traffie: WIACH 188, WILM 108, WI1CQ 83, WIKY 62,
WIWT 24, WIARS 21, W1ACA 17, W1KH 12, WiIWV 4,
WIUE 4.

NEW HAMPSHIRE — 8CM, V. W, Hodge, WIATJ —
WIAUY is going slowly with his new 50-watt MO-PA.
College work is keeping WIBFT busy as usual, WIAEF ia
carrying ou with a 201A, W1UN and W1IP are haudling
a bunch of traffic. WIAUE handled a few. W1COW bas heen
giok, W1IX is getting out well with his xtal outfit, W1AFD
ia putting ont a PDC sig now. W1AVJ has a new screen grid
veceiver, WIBST reports the arrival of a brand-new YT..
Congrats, OM, The 8CM has been having trouble with the
xtal at W1AMS,

Trafie: WIATJ 156, WP 83, WIAUE 18, WI1AEF 15,
WIAVS 18, W IBH[‘ 13, W1COW 10, W1IX 9, WIBFT 3.

MAINE = 8CM, Fred Best, WIBIG -~ WI1ANH has
been experimenting with a 14-me. Zepp antenna. A push-
pull transniitter for 14-me. operation has proven to be the
real thing. Good work, Harry, W1CUDX turned in a good
envugh total to land him sixth position, W1BBE turned a
mighty fine total in, Fine work, Ernest. Mrs. W1AJC
joined the BPT. this wonth. She suys that the fifty blew
shortly after making the grade and that the estra traffic wus
evidently too mueh for it. W1CPT is & new haw in Portland,
WIAHY turned in his usual tine total, WIAUS is going
seeat guns on 3500, WIBFZ is going back to 3500, OM
W1AJC handled a good string this month in spite of the faet
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that the OW was busy making the BPL, Hi. WiAQD han-
dled the Culifornia GPR message, WIAQL turned in a
wnighty fine Official Ohgerver report. WI1KQ has been re-
buiiding, W1ASS handled an wrgent message (rom EF&CT
to Catifornia on 14,000 ke,

The “CAM has been away for fifteen days on aciive duty
with the Nuvul Reserve, and Teports a fine time, with
plenty to do, and Ints of hame visited, Due to & late return,
as well ap sickness in the {awmily after his return, the report.
for last month could not be gorten up in time to reach HQ in
for printing. WI1BIG is rebuilding his transmitier, and
5 on trying pure I for a change,
flic: WIAUR 248, W1ANH 240, WIAJC 206, WIBIG

178, WIBBE 137, WICDX 64, WIAHY 40, W1AUS 36,
WIBFZ 25, WIAJO 20, W 1&QD 19, WI1AQL i3, W1KQ
11, WIASJ 1,

WESTERN MASSACHUSETTS ;
mer, WIUM — The activity in the section is lmreamng.
FB! W1BIX is looking for some good active stations tu ar-
range schedules. WIBIG is active in Pittsfield, W1WQ has
rebuilt TPTG, WIPY is on & to 6 p.m, week days. WIAJK
and WIANT are busy with Naval Reserve drills. W1ADO
i an aetive warker in the Woreester Radio (lub, WIBVR
i o 7248 ke, WIRTV in on 3800, W1GR got his new shank
wll painted, W1ASU has been reelected president of the
Worcesier Radio Assoeiation, 274 Main St., Room 201,
where meetings are held efch Thursday evening. Al hams
are weleome o visit, WIAWW will be on regularly.

Trafie: WIBVR 2, WIBIV 4, W1ADO 7, W1ANT 17,
WIRIX 10, WIBKG 15, Wi1WQ 3, WIPY 8, WIASU 8
WITIM 11,

VERMONT —— 38, A, Panlette, W1IT ~ Several
ORS enncellations havP been made un account of inactivity.
I wish to say here that I will honorably eancel any station
with the privilege of re-instatement auy time upon request
if things are so thai you ean't possibly be active, We have
four reporting stations this month, and they are WICGX,
who is high man again this month, FB, OB, Thanks, W1RJP
for your report. also, W1BEB. Glad you fellows stand by the
game. WI1AAQ pays there's lots of traffic on 3500 ke.

Traffie: WICGX 132, W1IT 21, WIBJP 7, W1BEB 3,
WI1AAO 173,

NORTHWESTERN DIVISION

REGON — ACM, R, H. Wright. W7PP — W7ALM
O of Astoria is using a 2044 with only 90 watte imput.

WYARQ will have a separate xinitter for the 7000
and 3500-ke. bands from now on, W7JIC is now located at
Rosehurg, WYPE has business QRM, W7EQ has been active
in phone work, W7MYV is the new Route Manager for this
. Inquiries regurding schedules should be addressed
to him, W7ABH is busy with a ship job, WIUN, W7PG,
WVALK, W7ALG and W7U R are all reliable traffie stations
and are on consistently.

Traffie: WYUN 34, W7T7B 18, W7WR 15, W7AMQ 14,
W7PG 6, W7ALML 4, W7ATK 5, W7ALG 2, WIMV 2,
W7PE 1,

JTONTANA — SOM, W, Viers, W7AAT - W7HP
inkes traffic honors again r.bis month and W7HT ranked a
close second. These two stations hold down heavy daily
trafiic skeds and handled seven death messages in twenty
days, W7AAT worked WEFRS in the Canal Zove and was
reported QNA4, Why not have a report from all the gang
at once next month?

Trattic: WTHP 119i WYHT 101, WT7AAT 81,

WASHINGTON ~— A, Otto  Johnson, W7FD —
anortunat ely, word of the changed reporting dates did not
o thisis & combi-
nuiion of February and March reports. Activity is on the
increase thronghout the state, with many of the gang p:etting
ready for the annual exodus to Alaskan stations, VX is still
ta he had in spite of the narrowed bands, W7GP in Olympia
handled the Croveruors-President Relay in fine shape, HH,
Hed. OB! WYPH of Kvereit ataged & nice piece of work
during the Washington Basketball Tournament at the
1, of W, paviilion. erecting a poriuble station there (W7KZ)
and keeping his home school informed of the progress of the
iournament.,

interest in the coming Seventh District AR R.L. Cun-
vention, to be held in Portand, is evident throughout the
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siate, and a record attendance can be expected. We under-
stand vhis convention will be held about the rirst of Heptem-
bier as usual. Don't forget to bring the UW or YL to the
bancuel. Hi. AND, do not forget the new reporting date is
the ratht!!

Traffie: W7ACY 88, WIVK 65, W70V 84, WIFK 53,
W7PH 62, W7AAK 47, WITX 46, WIKT 41. W?GR 37,
W7AOB 33, WIGP 27, WIRB 23, WTACA 18. W7RZ 18,
WIWG 14, W7ALQ 14. W7FA 12, W7BR 9, W7ACS 7,
W7AF 6, WIFD 6

IDAHQ — SCM, James 1., Young, W7TACN ~ W7CG
and W7FN are two neweomers, WTACP is going to rebuild,
WYII and WYHE are both on the jub. W7GTT is on 3500
with fone and 7000 with C'W, The KIDO gang is putting on
a gecond KIDO ball. W7Y A Landled the idaho and three
other (xowwora—}’reqxdpnt ay messages right to Miss
W3CDQ in Washington, D. (', Good work, Austin. They
report, three new ops ecoming on right awsy from W7YA.
W7HR: and W7TACD are right on the job. W7IF needs a
receiver, W7ACN has been emnvmg trying to get & new
MOPA to perk. W7FB is on 7000 quite 4 int,

Traffie: W7V A 34, WTACD 9, W7HR 9, WTIF (Feh.)
126.

PACIFIC DIVISION

08 ANGELES — 302, D. €. Wallace, W6AM — Two
stations make the BPL this month, W6AKW and

4 WEDIKV. Forty-six stations reported to thia office,
with thirty-seven handling traffic. W8ZBJ and WAV send
in fine reports. W6AM was QSO 7 countries on March 15th
on 7200 ke, 1929 is sure fine for X on the 7000-ke. band.
WEBZR talked to VZ when he was 2700 miles ofi Cape
Hatteras, W6CZO and WOCHA reported. W6LJ and
WEHDLT keep sume gond skeds, WATK jusi came on the air
February 28th. The station is owned hy Whittier College,
operated by W6ALZ and WECZ1U, WHBFT has been selected
43 the base station by the Cilendale Union High Schocl on
their annual trek to Death Valley, AN messages will be
handled through WEFT from Jeath Valley and other points,
using portable- transmitter, W6DLY, WBEMG and WEAWO
send in good totals, W8IENA has new autenna system.
WHELZ, preﬂuienr, of the Long Beach Aqs(wmted Radio
\mateurs, is going to put on a stunt at the quarterly han-
quet on Mareh 29th at Pasadena, WAEKE handled quite a
few messages for Lingland from actors in the 1D80yly Uarte
Upera Co. at the AMason Theaire one week, W60OF had an-
other snowstorm this month, W6 EKC! reports that WHDEV
worked 8 ZL and 2 VK in one week. W6CUK has crystal
control. We('NH is back on the uir with a pretty note.
WHHS has beeu doing fine work in the iSDIA Neo, WEMA
kept schedules with portable W8ZZA, W6COT reports that
the L. A. High School has recently organized an swsteur
radio club and will soon be ou the air with 75 watts using eall
WEDS0, WeBVM reports plenty of active stations in
Fresno now, WEAF is trying for Army and Navy Reserves,
und is sending code practice to beginners, WBAKD.WBEFA,
WeCLT, W F and W6DYL send in guod reports,
W6DZI is vmrkmg at Miller Airplane Products. W6DHR
aud WOEPH send in gooed teports, WEAXE's antenna blew
down in a recent windstorm, WEDHM thinks he will come
bark on the sur. W6ZH is building 1929 receiver for W6BJX
vho g QRW ax usual, WBCUH has been w)rklug i gew
namitter., WEABK has just gotten on the air again.
BGC is ou 3500 with fone, WSEBTA has been rebuilding.
WHANM is hluldmg a new {requency meter, WHALC got
new erystal xmicter. WHAOS thinks 1929 conditions just as
good as 1928 or het WERRO has changed his i
aver to TPTG. WaOPY is putting a fone sel on
Report, nf March 9th to all R.\I ] uhuwa our uevtmn hll!hest

pnrwd tha.n any other se«-tmn in \‘he (/SDA We are Sﬂl‘uud
in traffic total {or the U.8. A, Fine work, gang!!

The Quarterly AR.R.L. banquei will be held I‘rxdav,
“larch 29th, at the Hotel Maryland at 7:30 p.m. Prizes in-
clude a pajr of WEEX's new Meroury Vapor Rectobulbs.
Director Babeock will be present. ¥ Ls are eapecially invited.
1t is sponsored by the Short Wave Club of Pasadena.

Radio Doings Short Wave {llass is back on the air, per-
ma,nently this time, every Monday and Thursday evening,

7:30 to 8 p.m. Code instruetion is transmitted by W6LELZ,
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Signals will be Yound at 3530 ke, with ten minutes very slow
sendmg, about three words per winute. The qemmd ten
minutes is & bit faster. and the third ten minutes is abour
eight words per minute.

Traffic: WAARW . WBDKYV 217, WBAVI 107,
W6ZBJ 104, WEAN 71, WBBZR 58. WECZO 54, Wo('HA
52, W6UJ 46, W6DLJT 53, WHTK 43, WAFT 32, W6AWQ
32, WEFEMG 30, WeDLI 28, WeLSA 23, WAELZ 21,
WHEKRE 20, WE0OF 15, WAEKC 10, W6HS 12, WEMA 10.
WeCOT 8 WEBVM & WOEAF 7, W6('ZT 6. W6DYTL 6.
W6AKD 5, WAEFQ &, W6DZI 5, W6EQF 5, W6DHR 4,
WEEPH 3, WRARE 3, WoDHM 2, W6BJY 2, W6ZZA 2

FART BAY - \,C‘\I J. Walter Frates, W6CZR ~’I‘he
Board of Directors of the Oakland Radio Club have prac-
tically completed arrangements for the next Eri-section
hamfest of the Fast Bay, San Franciseo, and Santa Clara
sections in Oakland at the F or d’ltalia restaurant on Friday
evening, April 26th. ‘'hey agreed to sponsor the affair after
authorization by the last section meeting. There will he
entertainment, & chicken dinner, and prizes, W6ZA, Mr. 5.
G, Cudver, WEPT', and WAL X have been appointed a eowm-
mittes of four to determine the best way of handling the
$235 treasury owned by the section now zs part of the
protita uf the last division convention. The appointment of a
section secretary-treasurer and committee is belng cun-
sidered. WP, WEDCZ aud a local auditor have been ap-
pointed an auditing committee to nudit Mr. C ‘ulver's ac-
sounts on the convention. Fast Bay section men uader
WHIP attended a recent hamfest of the Sacramento aud San
Josquin Valley men in the Lido Hotel in Stockton and dis-
eussed traffic routes. The two traffic teans of the Oakland
Fadio Cllub also held a dinner at au Oakland restauraut, the
losers paying for the winners. Hi. W6IP is high man again in
tratic, He has a 50-watter in a High * Hartley and has
moved to 3500 ke. due to his appointment as u C'PO in the
Navul Reserve. W6ALX, the section’s old reliable, wus nest
with a goud total on the 7000-ke, band. WBAWF handled a

good awount of traffic in spite of his inierminable experi-
mentmg WBDWI is still doing DX tratfic on 7000 and 14~
000 ke. WOEBA's skeds stood by him nobly. W6DUR,
HBurke and MacClara, are still pounding away on 3500 ke,
W6RJ has been handling tratfic from Webhh, WHMI, under
WRZZG. WBZA, son of W6ZD, made his bow as a traffic
ruan this month on 3500 ke, WbBI is keeping a sked with
W7AER. WoFE.DK has # new metul swukestack on the roof
of his apartment house. WBRZT is flirting with the MOPA.
WHCGAT has gotten settled in his new QRA but not doing
tuch consistent work yet, W6ILT has resuwied his sked with
KTAER aud reports Oliver as experiencing the worst suow-
storm he ever saw, lasting four days. W6EDR is auother of
the twen who favor 3500 ke, WHEY is swinging intv his
traffic work, sud aays nexi month will be big. W6LBM has
two UX-=210'% in push-pull. WEEDT is rebuilding with a
sereen grid four-tube receiver. WEBFO has a8 new 250-watter
going in, W6IM still experimienting. WEPTU is experimenting
and handling GRM complainta. WEBRT X blew all his filter
condensera recently and expects to have xtal control this
sumer, W6IT is swinging the Qakland Radio Club into
spring and summer program. WBCT X has s Hartley xmitter
and his old stand-bys, pancake inductances.

Trafic: WHIP 194, W6ALX 157, W6CTX 125, WeDWI
a1, WBAWT 82, WBEBA. 69, W6DTR 42, W6RJ 33. Wehl
14, WEEDK 13, W6HZA 12, WEALV 10. WaBZU 7, W6C'GM
7. WeHT 7, WeEDR 5, W6EY ¢, WEEBM 2, W6EDT
2. WBRFO 2,

SANTA CLARA VALLEY — 8CM, F. J. Quement,
WBNX - Reports should be forwarded on the 15th to-
wether with a list of “good and consistent’ statious.
WHBMW is waiting for a pair of 866's. WEAME inereased
his power to T5watts. WEBAX was ()30 all continents on 14
me. during the month, W6BNH is located in & deep ruoun-
tain ravice, WBAMAM is president of the Radio Club at
State Teuchers College, WHEBEP and WERIHY are oo
consistently, WHAAZ is on 4 me. now. WEAJZ is orf
the air at present. WBNX and WEBYTL are on 3500 ke.
nOw.

Traffic: WONX 10, WABAN 3. Wot'BP 9, WeBNH 8.

SAN FRANCISCO —3CM, . . Bane, W6WB —
‘With the resignation of Mr. Morrisou, former Route Mana-
ger, taking place immediately, I have sppointed in his stead,
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WEWN, Art Arrigoni, He will be very giad to help line up
some good skeds or Lelp in any way possible,

W6AD leads everyone else in the section by miles, aund
makes the BPL in two ways. FB, OM, WHPW has ut lasr
tuade guud his threat and ground himself a crystal. WeDPF

i having suwe bad luck with bis new receiver, WOUF-

WBHB report TN fair on 14,000 ke. Hope Bill can repeat
some of his 28 me. DX from . F, W6DFS is atill thinking
about reporting, WE6AW A is now back on the air in earnest
WHI is secratary of the new radio club. known asg the Aa-
sociated Radio Amateurs of San Francisco. WEWDE was
elected president. and WEWN treasurer, WSERK reporis
some good DX, WECIS has been keeping skeds with WSBS
and WIMK. W8DZZ and W8DYB report as usual. WEC'ZM
starts out with a nice report.

Trathe: WBWN 20, WsDYB 33, WBAWA 15, WOCZM
18, W6DZZ 12, W6ERK 4, W6EKJ 2, WBAD 259, WeCIS 64,
WEBMIT 20.

ARIZONA — 3CM, D, B, Lamb, W6ANQ — WEEOF,
working on the T000-ke. bund, leads the section this monih,
Fiddler, second op, has gone into aviation at Riverside.
Clulif., with the Army. WEBJE on 3500 ke, mostly with lots
uf traffic. WEEAA is back on the air with push-pull aruin.
W6CDU has u new Ford, W6ANQ is planning on rebuilding.
W6ECAP is using an 852 and getting out O, WEFFC is on
14 me. and 7000 ke, W6DGY is planning on getting & com-
ruercial ticket sgon. WHSW was over visiting the yauy iu
Phoenix, WECRA hag esam QRM. WEDCQ ia building a
new shack. WH6BWS hooked Z352B, who is ex FOABU
WECDY expects to have crystal soon, WEDTU hears a lot
of DX on {4 we.

Traffic: WHANQ 9, WOLOF 447, WEEAA 12, WeBIF
56 WABWS 16, WECAP 3, WeDTU 23, Ws(DY

SC J.. Pullaway. W6CEFQ ~- KOAVL
tiandled the wost tratfie for the month. He kept skeds with
WHFT on the 7000 and 14,000-ke. bands, KEENT is a new
station on the 7000-ke. band with a 210 tube, KBDQQ is
wehuilding his transmitter, K6AFF is a new ORS. K6DTG
g on 7138 ke, with three skeds, K6DPG has a fone seb on
3500 and eode sets on 14 me. and 7000 ke, KBALDM has &
new mercury arc rectifier. I6CLJ has u rebuilt WeEX
204A tube on 14 me, and 7000 ke. K6ACW is a new bam ou
the air with a 210, Wish all the fellows that are ou the air
and not reporting would do so. We need the dope, fellown.
How about a vecord year for 19297

Tratfic: KBAVL 153, R6ENT 24, K6DQO 22, K6AFF 17,
K6DTG 12, K6DPG 9, K6ALM 6. KeCT.J 4.

SAN DIEGO — 3CM, G. A. Hears, WEBQ — WHAJM
reports €50 several European stations on 14,000-ke. band
recently., WHBQ installed a new antenna so ean Q3Y all
bands now, WBIDNS reports important tratfic handled this
month and five skeds, B, W6HA('J has three regular skeds.
WHBAM 18 going to try 28 me. soon. WELPZ has one regnlac
sked now., WBEC is busy with USNTR activities and 28-me.
rests, WOQY reports otficial intermediates for Chile as ('E
and Pern ay OA, WBCONK Is arranging sked with W7WN,

Traffic: WeAJM 121, W6BQ 108, WEDNS 103, WEACT
%9, WERAM 67, W6EPZ 39, W6E(C 39,

PHILIPPINES — SCM, M. [ Felizardo, RKI1AU —
WEFFO again handled the report by radio — FB! KI1HR
at Fort MeKinley keeps the following regular schedules:
KOPB. Zamboanga, P. L, 5:15 p.m. daily, WVN, Tientaiu,

'hina, 6:00 p.m. daily; K6TB, Sumay, Guam, 7:30
daily: BEIRC, Radio Hehool at Cavite, . L, 3:00 pau.
daily; VR6HE, Gecaldton, Australia, $:30 p.m. daily:
W6 tEO, “11119.(115 Clalifornis, 9:30 p.m. daily, Frequeuey
repularly used is 7010 ke. (42.8 meters).

Traffie: K1HR 557,

SACRAMENTO VALLEY —B8CM, . F. Masoo,
WHCOBS — WBEEQ reports with a whoop and a bang —
just look at his totall!l Attaboy, OM. Daily schedules are
kept with WYEGU, K1HR and W6AJM, and more are
planned fur the future. WHDON comes across with u good
uutuber and is nctive with the USDA Net. WEAFU was une
of the official starters-uut for the GPR. WEBDX and
WHEKC both worked a bit. A wmeeting of the BSaperior
Californis Amateur Radio Club was held at Stockton re-
ceutly with a large attendance. The Sucramento Vulley
Section is after the Convention for 1930,
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Trattic: WEEEQ 506, WeDON 162, W6AFU 42, W6BDX
240, WOEKC 9.

NEVADA — 5CM, C. B. Newcombe, W8UQ — W6(CDZ
claims that Reno is guinz 1o be known a8 ** the cenier of bam
activities in Nevada™ from now on, Lel’s watch him keep
hig claim. The Reno Radio Club, recently reorganized, now
containg the following members: W8Z0Q, W6EAD, WeBBD-
WeBPW, WECHG, KFWI, W6CDZ-W6DRKE, Herb Pen-
nington, W6AJP, WBGA, Walter Mulecahy, W8XAL-KZA-
HZB-WBONG-WaCWO, sud WEEUF. FB, fellows — now
let's see you handle some traffic,

ROANOKE DIVISION
‘ ‘ ¥ EST VIRGINIA—3CAL F. D, Reynolds, W8VZ ~-
WRACZ and WSCLQ take the honors this month
for highest message itotals, WEDPO coming in a
elose third, and bandling a fair amount of reliable DX, the
best, being WR2WD, 598, XBX and Z58KF. The latter
being Chief Radio $tation of Fort Flatters, Sahara, North
Africr, this contact being made on 14,000 ke, W80OK keeps
two A—A sked on 3500 ke, and is & proud papa now, WESP is
working on his screen grid receiver, W8DCM bag a fifty on
7000 ke, WSAMX. was beard o fone. W8BPU, WBCSR,
WEAPN and WSACZ atiended the Roanoke Division
Clonvention in Charvlotte, N, €., and had a grand and
glorious time. WS8BPU was looking over the new §-kw. xtal
job at WBT, W8VZ is busy with BC work.

Traflic: WDPO 38, WBCLQ 55, WSOK 14, WSACYZ &7,
WSBAPN 20.

VIRGINLA — #CM, J. ¥. Wohlford, W3CA — W3AAJ
Handled an emergency message 4o Nebraska when wires
were down. W3HY hag basebull QRM. W3KR handled
eight GPR wessages, W3BDZ is still rebuilding. W3CKL
ig using the 1929 gelf-rectified cirguit and says it’s the berries,
W3BZ aitended the convention ai (‘harlotte and reports
n lug time. Fieldman Hebert attented the Charlotte Con-
vention and, on the way back to Hartford, stopped over at
Richmond and had a round with the gang there.

Tratfic: W3HY 2, W3KR 14, WRCA 34,

NORTH (?AROLINA——"‘WdTS leads the seection this
month saud rejoices on being a new Houte Manager, Give
him your codperstion, fellows, W40C keeps his weekly
scheduie with FQ-PM and expects to have a crystal set soon.,
W4AFW enjoyed the Charlotte Clonvention.

Traffic: WATS 26, W40 22, WIAFW 4.

ROCKY MOUNTAIN DIVISION
QLORADO — 3CM, C. R, Stedman, WICAA — The
‘ Rocky Mountain Joses i

this month one of its most
valuable amateurs if not THE most valuable: Mr,

Paul Segal, WOEEA. Alr. Segal hag gone to Washington to
take over the job as Assistant Counsel to the Radio Com-
rodssion, His loss will be severly felt by the rest of the gang.
WODKM and W9CAA handled a couple of the Governors-
President messages. WYCAA ig siill working on all waves,
WODND and WYCSR get out in fine shape, WIDQD is back
as an ORS, WOFXW is doing some fine DX work on low
power, WOEUR at Pueblo has been on 3500-ke. fone. The
Dlenver Radio Club is making another trip down ta Pueblo
for another joint meeting with the Pueblo Club. These joint
eetings seem to do a great deal in the way of keeping the
interest up in the state,

Tratlio: WACAA 14, WIDRNM 5, WOCND 12, WGFXW 3,

UTAH-WYOMING — 8CM, Parley N, James, W6BAJ
o= WEDYE lost & couple of his skeds. WGRUV is on the air
now., WEEKF is still kicking out with the 201A, and reports
twonew hamsin Ogden. WOCNX wasup at Salt Lake on the
16th and applied for ORS. WEDXM is still waiting for the
parts he ordered for his new transmitter.

Traffic: W6BUV 10, WeDYE 10, W6CNX 10, WOEKF 6,
WEBAj 2.

SOUTHEASTERN DIVISION

LABAMA — BCAIL, 8, J. Bayne, W4AAQ — W4JY
A reports business QRM and several good schedules,
W4AAH has a 1929 signal. W4AHZ Lelped a rudden

fesn airplane by making arrangements for itg safe landing
at Maxwell Field, W4AX is on again with a 50-watter.,
W4AJY has a YU and several fine schedules, W4AIY has
built a screen grid receiver. W4MB has a new bottle, and
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promises t0 keep it hot. W4JA handled some flood relief
traffic, W4UV has & schedule with New Zealand on 14,350
ke, W4AQ works the Byrd Expedition. W4A1IM bay made
his applieation for ORS, W4TT bandles all of Selma’s traific.
W4AHY is working on a 250-wats High C cutfit, W4AHP
iz experimenting with antennas, W4AHR is now Army
Amateur State Control Statjon, W4AJR is baving quite &
time with his xmitter. W4A KB is getting out better than
aver, W4AAQ got in on some flood work. This is an op-
portune time Lo express the need of more active stations in
Houth Alabama. Can't some of 1s help?

Traffic: WAIJY 74, W4ATY 64, W4AAQ 3%, W4AX 30,
W4AQ 30, WAAHZ 19, W4UV 19, W4AHR 15, W4ATT 11,
‘W4AHP 8, W4IA 5, W4AJR 5,

FLORIDA — SCM, Harvey Chafin, W4AIT — T want to
thank all the gang for reporting while Mr. E. M. Winters,
WHHY, was acting SCM. I will appreciate all suggestions
and codperation from all the gung, W4ACC turns in a ¥B
Teport this month, W4SD compiains of no messages from his
080’8, WESK-exdETUA will have an 852 and MG guing at
Melborne suon, W4AEF has jusi accomplished WAC on
both 14 and 7 me. W4IE keeps a schedule with nniNIC and
with KFLA, the yacht " Ripple,’” en route from California
{0 Bradentown, ¥Fla. W4AIT keeps schedules with NJ2PA
and two ships, APL and XPAQJA. W4AGY says the Miami
Ttadio Club is still going strong with twenty-tive members.
W4AJD has his 52 zmitter about ready. W4NFE has just
rebuilt his receiver. W4AFU has rebuilt. W4SY-W4JV are
new hams in Tampa and are ready to QS0 all of the gang,
W4BL has left the mate and will be gone about a year,
W4TK is longing for DX, W4HY says the Silver Marahall
screen grid receiver works very FB. W4ZP keeps a achedule
with the SCM, W40R plans to pound brass later, W4CK
will be back in Miamiin & month or so, W4CT handled sore
messages, W4ACK is now building all of the 1920 type
xmitters ag per QST W4ACS worked Africa on 4 watts. ‘The
following ORS appointments will be canceled if I do not
hear from them by next repori: W4MS, W4BN, W4PB,
W4IG, W4DD, W4AA(Q, W4CH, W400, W4QY, W4RK,
W4LE. Fellows, please send your reports in by the 16th,
to me at HN2 Suwanee Ave., Tampa, Fla.

Frafiic: W4ACC 157, W4IE 87, W4AIL 51, WAAGY 47,
W4SD 19, WAAEF 18, W4CT 14, W4ART 8, W4AIK 7,
W4JV 6, W4BL 4, W4TK 3, W4HY 2, W4AJD 7.

WEST GULF DIVISION

ELAHOMA — Acting S8CM, T. M. BEdwards,
WAEFJ — Your Acting SCM takes the reins of oifice,
and asks you to help your section by reporting to

him. W5AMO is in Tezas doing geological prospecting.
WHAAV is on with xtal pow and surely sounds 8. WHAZG
is constructing a MOPA sei for better resuits. WSAYF is the
{one reporter for Tulsa this month. WHVH has a sad case of
YLitis, W5PA had a sore foot until he attended a dance
with WAEJ, and now he’s OK, WHBAG says 14 mo. in FB
for DX in daytime. WEAPG is busy grinding xtal for W5FJ.
WHASC wore out his adding machine. WSGF is busy cam-
paigning for SCM in the coming election. WS5AYQ and
WBANT are both at KCRC in Enid. WS0OH is practising
speed copying. FB. OM. W5AIR broke his right arm, so
can't pound brass for a while, W5QUL is still working on
the " Quesuion Mark,” WEVM, the Alpha Sigma Delta
station is planning & stunt for St. Pat’s celebration at
the Univ. of Okla, WSAPG is a member of the 0th century
Relay Route uow. — W8DXZ, WHAPG, W6EBQ on &0
meters.

Traffic: W5F) 179, W3PA 46, W5GF 18, W5BAG 11,
WHEAYYE 7. WBAPG 25, WEAAVY 14,

SOUTHERN TEXAH -~ SCM, R, E. Franklin, W50OX
~— WBAQY and W5A8M make the BPL this month. Con-
grats, OM’s! WALP and WBJIC are doing nice work, WSES
has a aked mth W BZM, W5UX is back on the air. W5 AHP

in a new zone smtxon in ban Antomo. operating on 1750 ke.
with low power. WHAR is un the 7000-ke. band. WHEJ let
his license expire and is now trying to gei & new vue, L. C.
Wall, W5ZAE, has been sick, but is now well on the road to
recovery, Route Manager Morgan, W5HABQ, reports the
San Antonio gang held their annual “ Boiled Owl’’ party at
Dr. E. H. Cunuingham’s (WHLN) place on Lake Medina,
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and says 2 wonderful time was had by everybody. He also
says the Poe does a mean barbecue-pit. Hi,

Trafiic: W5SAQY 310, W5HASM 98, W5LP 62, WiJC 35,
W5ES 16, WHABQ 7, WHAHP ¢

NORTHERN TEXAN —SCA, J. H. Robinson,
WSEAKN — W5HY heads the list for this month. WSWW is
fixed up with a MG sev now, WHBAD has QRM from school
and baseball, W5HBAM is on regularly Saturday nights and
funday p.m.'s, WBATZ says that W5HDO sent him a new
S-watter, WS5AKN is glad to see any and all you fellows
when in Dallas. W5BBF is woving again, WSAVD has a
schedule with WSLY. W5ANTK is leaving for Los Angeles,
Calif, He will be on with 2 six cull goun. WHAPB and
WSDF handled a few,

Traffic: W5HY 23, WEWW 12, WEBAD 11, W5BAM 11,
W5EATZ 6, W5AKN 4, W5BRBF 4,

MARITIME DIVISION
PRINCE EDWARD ISLAND —s8CM, F. W, Hynd-

man, VEIBZ — VE1AP has been on the air and has
done some fine DX, working Z1.2G0 and receiving a
report from Bombay, India. VE1CO is rebuilding.

Traffic: VEIAP 13,

NOVA BCOTIA —sSCM. Ao M, Crowell, VEIDQ— All
the N. 8. gang are urgently requested to get going on our
new Canadian allotment in the 3500-ke. band for Canadian
wark. Do your part to help the showing of activity here by
having your station on this wave on Wednesday evenings.
The SCM is now out of town and this report is possible by
the cutperation of VELCC, who reports much DX on 14,000
ke, und softening of his 210, Hi. VEIDQ got a fine report
on his fone from Sulem, Ore., saying *fine modulation.”
YF1BYV is giving fone work a heavy swat. VEIAW is heurd
often plugging away. VEIAS is doing fine work with his
i71. VE1BW is a new man from Halifax, The gang are all
sorry to hear that VE1IBN is leaving us and hope io hear
fhig eall on the air again soon from another QRA it possible,

Traffic: VEIBV 4, VE1AS 3, VE1CC 1.

QUEBEC DIVISION

HEBEC ~ 8CM, Alex. Reid, VE2BE -— The big
event of the season will be a banquet at the Queens
Hotel, Montreal, April 13th. Mr. Menholtz, of the
New York Times, and a technical man from head-
quarters will be with us, und the committee in charge expect a
record breaking gatbering of Second Division members and
their friends, VE2BB is giving valuable aid to the Montreal
and Albany air mail route by giving daily weather reports to
Albany. FB. VE2AC has been QSO the west enast and
Eingland several times on 28 me. Alphy is busy establishing
a eross-Canada relay route. VE2CG is on the air at a new
location and says conditions are ideal, VE2AP is now turning
his attention to traffic. VEZAB of Quebec City is now on
regularly. He is an old-timer at the key, so watch your step,
boys. VE2CA and VE2BG are on 14,000 ke, for the sununer,
VE2BH is QRW at college. VEICX in on 1818 ke, with
xtal fone and puts ouf a fine signal. VE2BE has arranged

his summer sked with Patiy of New Zealand.

Traffie: VE2AC 31, VE2AP 8. VEZBB 18, VE2BE 10,
VE2ZAL 14, VEZAM 7,

VANALTA DIVISION

LBERTA —ACM, E, J, Taylor, VE4HA — (‘algary
A Radio Club goes on the air soon with a pair of 250's.
VE410 is the new president, This station is one of the

oldest and most consisteny in Alberta, VE4AF is the DX
station for this report. having worked a couple of VK's and
ZL’s, VE4CC ig the tratfic star again this month. VF4GD
says power leak cut his total. VE4GM is going strong.
EV4AG is busy designing QST. cards, VE4GX is a very
congistent station, VE4GD and VE4GE have an xmitter
in their place of business for visiting hams. VE4HM has his
eye on the short waver in March @S7. VEACU is on every
Sunday. He is an OBS and will take dope for SCM., VE4FT
is on again going good, VE4GT is doing good work with his
250. VE4EY is a nice station and turns in 2 good traffic
total this month and is also new secretary of the radio club
here. VE4HA gets on 7000 ke. Sundays to round up the
gang. VE4FF is after AC power now,

Traffic: VE4CC 27, VE4GM 15, VE4AF 12, VEAGD 12,
VEFARY 23, VE4HM 4, VE4FT 2, VE4HA 3.
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PRAIRIE DIVISION

NITOBA — 3CM, D, B, Hinclair, VE4FV —
NI VE4ADJ has at last satisfied his great ambition by
- working pylah on the 14-me, band. VE4GQ ia
usurping VE4FV's laurels in the DX line. He received re-
ports from VK, ZL and G lately. VE4DP jg using a 210
again, VE4HR is using an Ultraudion eireuit. Y E4IC has
been QSO England. VE4EK has been experimenting with
MOPA. VE4DB hag plenty of leisure to pound brass. Hi.
VEAFN is still our most consistent traffic station and ia
now using a MOPA on 7 nue. VE4DI is working on s TPTG
eireuit for 3.5-me. phone. VF4HV gets a nice steady signal
from his MOPA, We are gratified to observe that VIE4GG,
VE4DU and now VE4DY are threatening to come back on
the air again. VE4DY is now married. He iz a real old-timer,
and will be a welcome addition to the gang. VE4AR and
VE4IB are on 14 me,

Traflie: VEAFRN 22, VE4GQ 10, VE4DI 5, VE4FV L,
VE4HY 5,

RASKATCHEWAN -~ 8CAM, W, J. Pickering, VE4FC—
The traffie for the period has increased a great deal owing to
more stations reporting promptly and to VE4CM who topy
the list. He says he is going to try for 100 next time. VE4JG
reports 8 new bum, VE4HW in Swift C'urrent, who uses
phone ou 3500 ke, VE4IH is getting lined up to work the
28-me. band. VE4CR is always to be heard Sunday after-
noon., VE4BG says that he will be on 4000 ke. for (350’8
with Clanadians,

Traffie: VE4CM 79, VE4JG 39, VE4TH 36, VE4CR 16,

VE4BG 1.
ONTARIO DIVISION
ONTARI() ~— 3CM, E. C. Thompson. vE3FC — Cen-

tral Dist.: VESAL and VE3BC tie for traffic honors
this month, both having regular schedules, the former
using 3550 ke. and the latter, 7000 ke. VE3DA is using both
bands. VE9OBJ is on 3900 ke. VE3AY heard WFAT. VE3BP
is looking for traffic. VE3BO writes a wonderful report as
nsual, VESCL is experimenting with 7000 ke. VE3AR is
rebuilding again, VE3BL has the 500 watter going full
blast. Southern Dist.: VE3CS has been appointed ASCM
to suceeed VESBIA in this district. VE3DG uses 7000 ke,
and 3950 ke, with good resulta, VE3AQ is operating un
3950 ke, VE3AQ is using 14,000 and 3500 ke, VE3CB uses
all three frequency bands. VE3CS is planning DX schedules
o 14,000 ke,
Traffic: VE3BC 23, VE9AL 23, VE3CB 10, VE3BPL 4,
VE3AY 7, VEOBI 7. VEBET &, VE3DA 4, VE3AQ =
VE3AR2, VE3BO 2, VE3CL 2, VE3FC 4, VE3BL 4.

LATE AND ADDITIONAL REPORTS

W4ABR almost forgot to report on account of the new
reporting date, WSIDISP handled quite a few this month
Keep up the good work, O3, K4AAN gends in his report
work, OM,

57. K4AAN 32,

this month via WIRDP.
Tratfic: W4ABR 6, WRDS!

o
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Y the time this account gets into the
B hands of QST"s readers, there will have
been held at Prague, Clzechoslovakia, &
European radio conference very similar in its
aspects fo the recent North American Radio
Clonference held recently on this continent,

As we write this, however, the Furopean
vonference is nearly & month in the future, being
seheduled for April 4th to 13th. The conference,
which i= a sort of sequel to the Washington Con-
ference, is intended to iron out difficulties now
heing experienced with radio allocations on the
Clontinent. and to bring about a state of harmony
and unified standards among the various coun-
tries represented.

Much interest. is expeected in short-wave allo-
cations. TAR.U. Headquarters is particularly
interested to note that one of the subjects on the
agenda 13 “Amateur Radio” and is still more
interested to discover that the country which is
apparently championing the cause of the amateur
at. the Prague conference is Holland. When it is
remembered that Holland for years was a country
where amatenr radio was strictly forbidden under
any eircumstances, we must admit that the
authorities have made great strides and that
Duteh amateurs can bhe justly proud of what
they have accomplished through their society,
the N.V.V.R., in gaining recognition for amateur
transmission and reception. Well done, OM’s!

Inion Headquarters has obtained copies of the
Duteh proposals regarding wmateurs, and has
given them much study. T'he two American repre-
sentatives at the Prague conference have also
conferred with us, and are thoroughly familiar
with both the American and foreign amateur
situations, We hope that they are able to be of
assistance in obtaining for Furopean amateurs
the very hest privileges possible, and that cur
next issue of QN7 will be able to announce as
satisfaciory an outeome for amateurs at the
Prague conference as we were able to announce
for onr own North American conference.

Ciood luck, OM's.

INTERNATION AL PREFIXES

Additions to the international prefixes are
eoining in steadily, and we would like to take this

Conducted by A. L. Budlong

opportunity to thank those amateurs who see o
it. that we are kept continually advised of new
prefixes. Information is still needed on many
countries. however, Parricularly wonid we like to
hear from our section in South Africa, where they
seem to have not only two prefixes, bui an en-
tirely new system of cull signs. We haven't infor-
mation of & definite nature on either of ihese,
OM’s, Please advise us promptly. The complete
list to date is as follows:

Argenfinia, . i et e
AUBLEIR . e e e
Australia ... . e
Cgechoslovakia .. .. o o i il O
Dteh East Indies. ..., . ..o |3}
Feouador. . . . . e e HC
|30 | A I PN =T
Fngland. ... ... ..o .. . ool IS
Finland. ... ..o [R13}
France ., ... I
Germuny 8]
Holland . . . . PA
Indochina. . ... ... ... . e ¥
irish Free (5
italy i
dapan, ., .. .. §
Luxembourg . e e LT,
MeXiCo. . . o e e, N
Mewfoundland. .. ... L o oo e AXH)
New Zealand .. ... oo i ool AN
Northern Ireland .. ... . ... oo il (€3]
NUPWAY . . i rira e insre e LA
Fanama RY
Peru. ... . oo A
Poland . .., . ... . ..ol =p
Portugal o
Roumania. ... .o iiivei i . vV
Falvador Y&
fonth Africa T
B3 v7:1 1 ¢ JA O OO RPN A
Wweden . |
United States {terr.b ..., ..., ... W
e 111107730 SO 124
flruguay . . .oooove i W
[ 3 N = O U PN RO

AMATEUR REGULATIONS
LAR.U. Headquarters wishes to request that
all foreign amateurs advise us immediately their
eountries are issued definite amateur regulations,
Many times it is of great importance and help for
{Continued vn page 76)
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tr. A, Pursior, 2] Eoasthourne

Junction, Lowdon S, W,

Road, Taoting
17, England

wiasa wiaje wlakd wiaji wiarn winef wiasot wiaks
wiafb wiaa wia] wiboe wibin wierw wiepi wiepe wiemp
wifs wlfn wiga wlegzw wikh wipra wloo &slrf w imsp
with wilwu wiyvh wisp wl2afr wiuir wi2new wlanv wzap
W ’bkn vu’n]k wlbny wibhe wihuy w2biv wibrv W

P en \a"f‘*j w' i s\“nd uzrz

w3afw »;dhv u;bhx “..bnu ,hg mn‘lxl v.iLm
wiul w3shp wixz wiwbo winez wiaeh wdahe ¢
wiahl wédael wies wift wdobw wdta wixz whky whyb
wladh wiadm wibev widgu wRbas wibox wlbys wlenr
whdoa wlduw widre ve9ap velda elbk elbx xwvel pyiem
ohjadh

W2EI, Robert Lungmuir, 130
Englewoad, N, J,

Everett  Place,

woapd whham whbey wBbpm wthpn whbto wihws wéchy
whera whev] wheys wlezk wbdak wdtz wédyb whkh
wBke whug whwr wirey wiaew wvaex wialw wrdd wiif
wign woli wiph wipu winb w7Tvk sadtd pylid vedek
vedet veddk vedbh vedhx vedae vedep ermdfl njZpa

DEOSY,  H. Littmonn,  Stuttquri-Degerlockh,
Woddstr, 15, Germuany
7O0H)-ke. band
wiaax wiacd wlack winew wilaks wialy wiapj wisuk

wiavk wiawu wlaxa wibal wibeu wibl wlee wierw
wikh “llm v\llc ‘Allx mlnn whl whz sﬂfh wiwu wixh
\Alvb w2 Vi

v.*;’blx W.':cvj W'Zdr w fn V\‘.lk W'uL \s.ﬂx wi}’aaj weas
widadp winf] wiafw w3ann wiard w3asd wibnf w?
waft w3ky wild w3nk widgw wiric wisn wisz w3ut wduae
ebh wdaef wdaer wibr wdit wdib wdle wirb wdrkl
v wito wdva wdap wHajy wBhoy wiefn w8chd wsenh
wS8ern whdbe wBdr] wBduw wSdw wubre wikd kianu
velda velbe velbg zl2ab xeurda wsg rwx ogra nzz
10,000-ke. band
apYirg ce2ab tha suloa xebdwk
14.000-ke. band
wladw wilaeh wialm wiame wlanz wlagd wlare wlave
wlibfz wicek wicel »s1r‘pt wiur wiry wiwe wiwy w Lv
wiabu wlazeg wZaur w2agl wiapi w2arb wlbac w
"r*zr w2dp w2gt wimd wirs «lvy wizv wibhx w
'3vg wédahl wiaeb wBadm wBafg
[ w8axa wRazg wBhx wiche plAaz pylel veled voR
s z3da zadm zaid ztde aldvx arSufm fkllm tk%r

1.\i<f rw:‘:

XPAOJA, J. Arends, c/o Radio Wereld,
NZ Voorburguwal, Lmsterdam, Holland

wisbd wiadw wlalb wlare wiavf wlaxq wlhal wibbm
‘1bhkr wlcmx w tm wqu v.lmr w lpd w Iu\uw w 12z w2ubu

w <
wibd wioee sn,ym Wi »Jn wikz wdael wdubr wdft o

whbdg w6hih wéewl whdgq whehi wTacx wTafo 3
will afadm w8axa wibrh w&bxp wichd wieew wlrs winas
whanl wibld wUbmx wibnd wlce wieok wieyo widku
wief wiehi wlenr wiexw wifhy wifta wihm {Heo fRer

f3id {8%wb gibz ghml gdwp gdwy egbxn kdak laiw ondfp
pyviem pyvlib pybid spdwe sp3pm sadad sadt9 velap
v velbr voBty sti7rt klem vesbg yl2ad o0z7bl oz7h
zabu sodbf pyiah rwx wint wibt

SQ., 8. 8 Lydonia, off Mosquite Lagoon, Fli.,
Ed. Kampf, Opr.

f3btr 8axq f8cco f8aap f8dmi {8Bhx ondgw onthp ondle
andve ctibx oftby eilen etlbd earQ earf? earo paojax
d4ka ddvr sp3ar 1lfu ulqe sbZay nelun neSuzw cmZem
cmbni em7sh x9a o7z klpw zilax z1%rp vk2ip vk2sa vi?ns
vi2ld vk3ik vk5jh vkSwe vikbhg vkbsn vk7eh vkTjk okTH
vk7dx wabs hsp wfat wibt

GEUM, S Hum, 17 Eastwood Roard, London, N 10,
England

14,000-ke. band

wiadk wiasdw wlavk wiagn wiajk wialb wialz wlavi
wiaxy wibjd wibux wlewx wlent wicen wiia wikqg wimr
wipd wir] wiry wizz wlabe w2abu wZahi winoj] wury
wl2aub wZazu w2bao w2bir wlbiv w2bjr w2Zblx w2Zbok
hoz wlevt wlevq wiuk wdvy wdafw wizhp wiaqr
wi wlaq wilp »mtr wdael wiafy wdahy wdae w ifuu
wdit wHy wihr wikt wdme wdben wbav] wise
vSacm wBadm wBafg wBamr wlbeu wieib wlenx widew
whdlp wldmv wildsi widtj whaas widar wiejt wifhy wlgnk
wipfe velup velbe velhe vedd] veddk velet vedfs zsda
zzdm 250 2867 2:9d

BRS138, Busit Holl, 27 Cuombe Gardens,
Malden, Surrey, England

Above 11,000 kilocyeles
winfb wiaks wibux wiif wimd wimy wing wisf wisi
wlwu wizm w2agp wlalb w2aub w2auk wilazu w’bom
wibda wihia W’blg wiblx wiboz w2dp widw wlov wisz
wivy wialw w3usg wBbve wler wink wdael wift w8axa
a%axz whbcu wBbdw w3bhz wibti wlenx wlduw widpv
wiBkx nulaa anlap aufas auTau auTba anRae fg8hpe velak
velbr fuf} shma d8ger xf8hpg xwTeff
Below 11,000 kilocyeles

wlabd wludw wlaef wlaeh wlaep wlakm wiakz wialb
wiame wlanz wlapg wlagd wilagt wlare wlssj wlaur
wiavp wlaw wlawe wilawl wlaad wlaqt wlare wlag)
wlaur winvp wlaw wlawe wlawl wlaxa wlaze wibal
wlbbm wiber wibfz wibhm wivid wivkf wibkr wibnp
wilbux wibvl wicek wicfp wlche wleje wlemf wiemx
wiept widi widl widp wigd wilia wilf wijr wika wikq
wimr wimy winx wipe wipw wiry wluz wivu wlyb
wlzr wlabu w2aed wiaen w2adl wilaeb w2ahh wZ2ahi
wilalw wi2ap w2api wlagl w2arb wiary wilat wilate wlavb
w2avd wilavs w wilazk w2baa wibac wilbao wibg
wibir wlbiv w ’,J(, w2bjn w2bjv w2bmk wZbms wZbnb
“bda w2bpn wibuo wlejx wlepy wileqd wZes wileug
1 w2dp w2ip wigt wlhq w2jin wZmb w2Zmd wirs
wiup wiws wiade wiadm wi3afw wiahm w3aai
wdauj w3bhx wibbm wibme w3bgv wices w3chk

New

e

.

ekl wdeq wlex wif] wifx wi3jm wiin widveg winet wéaef
wiafe \.»idhl v.-Luu Mn wﬁ\c xs4ne ml-nh “4:!11 w4pi\
5 Sub :

wians wlass w9hfo w‘)hga M)bld “‘prl wleis w“ck.l w‘.)cmx
widar w9dku wdoq w9eac wlef wlehi wieho wlenr wieta
(Continued on page 821
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Correspondence

The Publishers of
]

1929

Box 643, Lonann, Ark.

Editor, Q8T

I want to thank you fellows for the great
amount of painstaking etfort you must have spent.
in the development of the 1929 equipment de-
scribed In recent issues of ST,

There is no doubt in my mind that the unor-
ganized efforts of amateurs, not guided by an
organization as is working in Hartford, eventu-
ally would have written ** Finis"to amateur radio.
I know positively in my own case that the end
of my activities would have arrived on January
tat, or immediately thereafter,

As it 18, I have built the low-power m.o.p.a.
transmitter as deseribed in Q87 With compura-
tively few diffieulties fall of which could have
heen avoided had 1 paid closer attention to your
instruction), it operated beautifully, and in at
feast, S6<7 of the reports gets “erystal coutrol.”

I am uvsing the three.tube 1929 receiver with
the 292 peaked audio amplifier and can’t see how
anyone can operate without some such arrange-
ment. The only change from the QST specifica-
tions was to shield it compietely in an aluminum
cabinet and use the four-tube tuning arrange-
ment, interchangeable coils and condensers. The
coils, however, are still wound on tube bases for
the gake of ceonomy and 1 can't believe that any
efficiency has been sacrificed, Thanks again to
(ST, We threw away burnt out tubes for years
pefore we knew they had any value.

If phone signals are 1o be received it is neves-
#ary to have a separate andio amplifier from the
222 peaked arrangement. That iz not new
such an amplifier here plugs in behind the de-
tector tube and works ahove eriticism. Anyone
doubting the efficiency of the peaked amplifier
has but to make such un arrangement and listen
to the same signals on each amplifier!

The climax of the whole warks appears in the
“monitor hox.” This extremely cheap and simple
and amazingiy useful little device will save many
a ham a lot of futile explanations and vain re-
grets, not fo mention hard work, before 1020 is
aver,

Made in any old way it is useful. Made with
the same care vou would spend on & 10-meter re-
eoiver or & well-built wavemeter, it is indis-
pensable. It is easily calibrated and ch
use of the standard frequency tfransmissions of
WXL or some similar station and will perform

ST assume no responsibility
for statements made herein by correspondents,

May, 1920

in a way that no wavemeter will, regardless of
price,

If you want to cheek the frequenvy of your
transmitter, go to vour monitor, It will not vary
the transmitter {requency hy | cyvele hecause
of its proximity to the transmitter or the bhody
capacity effect of having to hold it all over the
works o get some sort of an indication of
resonance. Take it in the next room or next door
if vou like, At the same time listen to the quality
of the emitted note of your transmitter, If you
are still not satisfied, tune vour receiver to beat
with the monitor and see where vou are in regard
to the rest of the gang, show me a wavemeter
that will do that and 'l shut up. If the other
fellow wants his frequeney. go on listening to him
and tune {he monitor 1o beat with his signal just
as he gigns, You Jose not a word of his conversa-
tion and can give him the dope he asks for. If you
are winding coils to cover a specified frequeney
band, why wait for WEM, WI7 or NAA, They
niight. not. he on the air. Wind vour coil, plug it in
ihe receiver and let the faiihful little monitor
tell vou just how far up and down the coil
will go.

Reverting fo the {ransmitter: Recenily, io
try out the Q8T m.o.pa, transmitter as a really
low-powered set. 1 used two old brass base
EV-201-A tubes, The oscillator was run at 150
volts and drew 1.5 watts, The amplifier was run
at 200 volts and drew slightly over 4 watts, On
ihe 7000-ke. band, & “9” in Missouri reported
SGQSA 5 stal,” & 3" in Penna. reported “RY
xtal,” "This was between § and ¢ p.m. while the
band was very crawded. Why should we fear
1920, or any other year, when we have 1920
tvpe " apparatus developed for us that serves our
needs so magnificently?

D), L, Kdmondson, WiARA, WIBCKR

In Appreciation
S5, Pres, Harding
My dear Mr. Maxim:

On leaving this greai country, I heg (o thank
vou, Mr. President, and all other members of
A.R.R.L.'s Headquarters, from the bottom of my
heart for ull your most gracious and hospitable
attitude shown me in Hartford.

I enjoyed my stay in ihis great country im-
mensely, which was not to the least extent due
to the most cordial relations established with
munv Ws; amongst them I am parficularly in-




ranscontinental=
THE MOST EFFICIENT SHORT
WAVE COIL EVER MADE'?!

locked joints, Strong
lllLLhdﬂN"] iy, Can't
Wwarp out of shape ot
laosen.

Antenna cail  ipri-
mary) same low foss
cOnStruction as see-
ondary.

Heavy posts, 35" ver-
tical pillars will not
shift or bend when
abused,

No metal parts ex-
eept wire and plugs
to absorb current.

siall diatneter space
wohnd tickler reduces
dial  coupling  uad
aioothes Pegene -
tion.

Wire wound in siots.
udl  congact  with
2 diclectric, Can't slip.

Lewls ouiside, where

field is weak, reriucmt; Wide spuacing of ter-

1osses, minats reduces feak-
ane,
Positive contact be- Grid terminal at hot-

tween  solid  prongs
and side winiag
bronze spring  can
never laoseu.

tom, shortening inm-
poriant lead to tahe
grid.

mechanically strong, small in size, and
enings, gives Y09, ait
i can stand on it
cket. The same
4 h(’ at the ~‘amr~ r)lare o the dial. It is un\v iis m(‘hm in diameter — the
hr- stielded, And careful construction gives every coil the same ideal shape
coll mudllv ernment. Thete are so many new and wonderful features we

Here is the ¢oil yon have been wishing for — low-lc
inexnpensive, Skelcton construction, built up without any metal
dw]cctrlf‘ W nh lnw rlo s from eddy currc-nt& and hwh-re»\. It is soli

v ¥ Tt gy
in METER T METER U) METER New and  effi- 0 METKER 1ex METER Hroadcast Coil.
o), Covers 28 ol A L Cotl, Amaie cient base with i Amate o oil, Amatenr With 1 tup
oA [ &3 2y THOO k. oL band wide spacing oi 3500 k, o, bund 1750 k. «. band fds. 218
band, N band  or  with with 140 contacts. Rase or  with 140 ot i 140 N
Price. 82,3 4 mmfds, mmfds, 33w  oaly, $1.50 mmids, 70 to tamfds, 125 to . Price 83,00

15,5 3 #3 et No 175 meters, No. 300 metets. No.
2, Price, §2.50 3, Price $2.50 4%, Price $3,00

The No, 1. 2and J cuils, and Bas
priced at 8,50, for amateur

}{Aw hcnnf \umhlrlwd into Loxil kit 1?10 100, ) '
. i 4 L . ie)
needs, without hcmq penalized in prm ot )uv\ t _l ;gb:}l;;l\:t;%fe L{;L Eg;tg; send TOday L ]
:1_’lomi.‘ to vind \;msr ow, 81,75, u-&h, "t\:.ulc.ﬂn use thex,n for screen grid
S o i i 02 <4t IS FREEY
“

I'ranscontinental Coil, Inc.! o

Wa oils. }*n(‘lnam{ find $,
GOTHAM ENGINEERING & SALES CO. ' ol Nos. =,

e s ot o e T w—— —— — —

Gutham Enginecring & Sales Go.
50 Church St.
New York City.

Centlemen

.
P

.__..1

NATIONAL SALES REPRESENTATIVES Mame e T e ‘
" . . . Address. . .., ...
50 Church Street New York City : m,’
' RN
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debted to Willlam I.. Rust, WSADM of [thara,
N, Y., and to Marshall P, Wilder, WIAWT o
Cambridge, Mass,, for their exceedingty kind
hospitality, which enabled me 10 keep in close
tonich with my friends at bome ws well as 1o es-
tablish miany pleasant =Os wirh imeriean
amateurs.

Believe me. [ shall not forget the wonderiul
time I had in this conntry,

Thanking vou very much onece inore. | remain
with all best wishes,

= — :
Fixed and Adjustable |
Resistors E

for all Radio Circuits .

s

i farpp {001

Bradleyunit-B

r ADIO manufacturers, set builders and

Subdividing the Bands

Liggett Blde,. weattie. Wash,

experimenters demand reliable resistors for i
grid leaks and plate coupling resistors. For such
mphcanons Bradleyunit-B has demonstrated its
superiority under all tests, because:

Editor, OS1':

From time 10 time, in late issues of (INT', thepe
have been various discussinns as to rhe advisabil-
ity of dividing the present ' forty-meter hand ™

1= Resistance values are constant irres into two sections, placing «il W staiions in one
spective of coltage drop across resistors. section and all foreign siations in another =eciion,
Distortion is thus avoided To the hest of my knowiedge, this has not been
z = Absolutely noiseless seriousiy cansidered. )

3—No aging after long use Why not. make a division such as this? Reserve

4= Adequate current capacity the section from 7500 ke, to 7173 ke.. or & hand

§—Rugged, solid.moided construction slightly narrower. for fureign siations, Then,

&=~Easily soldered wet the secilon from 7175 ke, to 7000 ke, aside
Use the Bradieyunit-B tn your Radio Clreuits for W, VE and K stations, Taking into considera-
tion the skip distance, gs it affects this particular
band of frequencies, I do not believe that the
interference will be as bad as it would appeur,
after ihe first glance at this suggestion.

My understanding is, thai the 7000-ke, band
is primarily & © DX band. Therefore, I believe
most stations using it will appreciate the idea
of this outline. For those who prefer traffic and
rag - chewing, it would seem that under these
new conditions, their place is on the lower ire-
queneies, mainly the 3500-ke, band,

Here is wnother {act that may forestall some
argument on the above suggestion, Over u period
of twelve days. between 0 and 739, of the 1.5,
stations heard were operating below 7145 ke,

1 hope that amateur operators will get to work
and clear up a situation that is bindering both
the IDX man and the rraffie man,

e JOR Sterens, W, BB

Radiostat

This remarkable graphite compression rheostat,
and other types of Allen.Bradley graphite disc
rheostats provide stepless, velvet-smooth control
for transmitters, scanning disc motors and other
apparatus requiring a variable resistance.

‘ Schedules Wanted

Laboratory Rheostat .
vpc E.2910 — for general laboratory service. Washington. . €'
Capacity 200 watts. Maximum current 40 am-

peres A handy rheostat for any laboratorv.

Editor, ONT:

Many of the castern college amateur radio
clubs are arranging schedules and getting to-
gether for the purpose of handling the enormeons
potential traffic of colleges.

National cooperation, aud perhaps natinnai
organization under the auspices of ihe 3, R.R L.
would do inestimable good 1o 1he eause of college
amateur radio. We need reliable schedules wirh
other colleges: we want to be able 1o handle
traffie caused by inter-college matches, reliably

Write for Bulletins!

ALLEN-BRADLEY CO., 117 Greenfisid Ave.. Mitwasker, Wias J

_Allen-Bradley Resistors A

\
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Convert
Service Liabilities

Into Profits!

WNERS of Jewell 199 Set Analvzers are con-
verting service liabilities into business-building
assets. Since troubles are so easily located by using
this remarkable instrument, radio dealers are actually
promoting sales through service calls. '

A courteous service man who is competent is an
effective builder of sales and good will. The quick and
accurate unalysis of ser troubles, made possible by
Jewell 199 Set Analyzers, Analysis Charts, and data
furnished in the “Instructions for Servicing Radio
Receivers,”” makes it easy for any service man to get
the best possible reception with any receiver with
minimum effort. ’

You, too, can convert your service tmen into builders
of good will and profit by equipping each of them with
a Jewell 199 Set Analyzer.

It will pay you to investigate the Jewell Method of
Radio Set Analysis which eliminates guesswork and
guickly and accurately locates set troubles.

i W29 YBARS MAKING GOOD INSTRUMENTS

o VI i i

s

1090 SET ANALYZER
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The above analysis sheet shows
actual results of test on a Radiola
8. Below is section from Jewell
Sexvice Book showing cotrect
data on Radiola.18, Note cons

venience of comparison.
RADIOLA 18
TRrewaL e % weeasy o 84T
| g} SaSTAR e e W RReR
ne. § T o ] onaac] POATE | #LATE | ¥
moee] T byt o ot wdve | vatro imeed iy (X sl “ it
eneee 0709 8T8 E yolrg | veuss | sauve | veire | veuve | veurs | T SUO0R) gume ]
1226 {lat Ra ¥ 1.4 1 126 atigel o }. 4.5 (8.5
iooe ond B. P fl.afdenilaliee]l g 1o (4B LBLS B
998 lapA 8 K. | 1.4l 2281331300} & 4.8l 814
ey ¥ sadizal e2t wal B} IS5.013.31 .0
PR liat 4, P ] 3.4 1136 donlra .
o li7iatond A .. | 4.0) 20014 52130 |- he.ohentz
r.|280 |Rectifier 4.81° " 1.0 .
. - T — I M

{n the Jewell Method of Set Analysis, tests ate made on each
stage by inserting the convenient plug in the tube socket and
inserting the tube in the Jewell 199 Sot Analyzer. When each
stage tay been tested the envire result of the test is compared
with the data covering the sct furnished in the Jewell booklet
entitled ** Instructions for Servicing Radio Receivers.” Radio
wiers everywhere are nsing this ettective method of set analysis
to build a bigger and more profitable business, %ou will find a
Jewell 199 Set. Aunulyzer for each of your service meit a profitable
investment.

Mail the
Coupon
for this
valuable
Booklet!

— per 1 WRT
« L —— L ] P __1J ‘C'o a“y

1 i Electrical Lnstrument mp:

52W8‘ Chicagds {liinow

1650 Walnut St know alt about the ‘

. cant O . Jithout [}
" Of eourse (‘;“o: o set Analysis. fk":"mc.
]ewf“. ° us send your book, 8. ‘
obligating, Radio Receivers

tions for Servicing

L

i
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The first practical book
on radio vacuum
tubes — —

Here is thorough and practical
information on the most os-
tial part of all radio
ratug—ihe vacuum
All the underiying

i,
iundamentals, every wse
and every function of the

radio tube are Jiscussed in
rhig new hook, It gives von
inll information anrl accurate

Just Oue!

RADIO
RECEIVING TUBES

James A Moveg, Director of University
ension, \Ma chisetts Department of
cation and Jou~ V., WOSTREL, Instructor
in Radio mmf-r rmsadnds pervisar in Charge
on of LIniversity
Department of Edu-
x &, 181 dlusirations.

seribes fwo
ll=9d in ra-
itional appli-

sitrol of airplanes

f mxtrnmpme
nich Prnplov ""wuum rub =ntial capacities,
Hlas methods of applying vacuum tubes v the
remate contral of humidity and similar nses, Fvery
-tandard type tuhemnnviuded The book discr s
vm‘tnbp ed for: 1, detection, 7, radiosfrequency,
; io-rrequency  amplineation, ., power oartpue,

scillation,

ou wish a ~nnplv written, nnderstandable cxplana-

§2.50

t
iini of the all lmportam vacuwn tube in all its phases,
-1 this new hook FRE

Chapter Headings

Introduction. il -— Construction of Vacuum Tubes.
undamental  Eleetrical Relations, 1V, = Yac T
t'tmn ¥, - Reactivation of Nacoum Ty

o\ H ~=tise of Vactum 7

)Ptscmrq
LIse of
e '\pecmcatmnq
\I — Special lndu~t.r1ai Applications of

See it for 10 days FREE—Order NOW

McGRAW-HILL. FREE EXAMINATION COUPON

MeGraw-Hill Book Co,.
G20 Sevenm A ‘enne,
New Vorlk, S

2pG me Nover and Wostrel's RADIO R
N 0 postpaid. | will cither return the honk
prepaid, in 10 days. or tenit for it at that rime,

inec.

L
I P T

ity ...

State, ...

‘ame of Emplover

unticial Position
i Books sent on apyroval in the 1.

wnd Canada onty)
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and directly with the other college: wud to do
this, we must know what other colleges have
' radio stations.
| Please then. student amateurs. let's hear from
ou here in Washington,
\ e Albert W, Small, WaiS-W3ACY,
l Chief Operator, George Washington Univ.,
i
|

Radio Club.

Phone

252 Lamar =4, Sclma. Ala.

i Reditor, QN7

i Mavbe the readers, the editors, and even the

t printers get tired of reading about all our tronbles,

f but we have =0 many that we have 1o nnioad
somewhere — hence 1he letter,

.1 am one of rhe hundred or more fellows who
are trving to de a little phone work within the
fifty kiloeveles given wns, We have plenty of
squeaks and sgueals, even without the help of
anyv rough ra.c, ¢w, sigs up in the phone hand,
1 do some cav. work also but 1 do drop down
helow the phone band when I am operaing ye
alde keve,

Naw, fellows, T know that the §j-meter phone
band iz also open 1o ¢.w., but why not give the
phone stations that little fifty kilocveles un-
molested?

What do vou c.w, fellows say

e L B Lee, S WLA ca-WAPL,

¥

SLU

Service Rendered

215 West. Wavne Ave,,
Wayue, Penna,
Editor, QST

Last month 1 received radiogram from
station WOBSH at Rantoul, L., apprising me of
the safety of my nephew, Arnold H, Clark of
Cireenfield. Mass., who is with the Byrd Antarctie
Expedition., The last lerter I had from Clark
was dated Oetober Vth, 8o you can easily see how
weleome this news from station WOBSH was to
me. I feel that the amateur who gives his own
time and money to these experiments should be
encouraged and backed hy the governments as
they have, and are siill doing a wonderful work,
1 certainly wish to express my gratitude to the

American Radio Relay League,
w Mrs, H.

it

10N

Bryan

More About Phone

Hpencer, fowa

Editor, Q8T
I have never heen really interested in amateur
work until the last month. glthough I have
taken ONT for several vears, I recently got a
‘ short-wave set, and have listened quite u little
" to the amaieur phone stations on rhe 180-meter
E band. What T hear rather disconrages me from
attempting to start up a 1ransmitter, With anly
two or three exeeptions, all the phone stations
i 1 have heard have sounded wretched, to
the least. Their modulation is terrible. And if

DRY

i
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Your Amarrur ReceiverY

Does it procluC e ‘he new requlrements?
eet m §
X Y aQxy, % 0 C[”hat_,c
3ffen gth?

S
AN
¢ d‘l
AV Does it 0? 3 Over cach band? 'I?

A(.x()( M) amateur band receiver must have these qualifications, Does vours? If not you are probably trying to get by with your
i X oid 1928 sat. It can't be done, You must modernize and keep in step with progress.

The simplest way to meet these specifications is to use the correcily designed coil and condenser combination, The Radio Engi-
neering Laboratories, exclusive short wave designers and manufacturers for the past. tive years are offering their Cal. No, 182
amateur band plug-in coil kit and their Cat, No, 187-E combined tank and vernier tuning
condenser as a solution to every amateur's receiver problem,

If vou don’t want to build a new receiver, take yuur old set and revamp it with the REL
coiland condenser combination. The restlts speakfor themselves. Ask the OB that uses them,
This is especially good news to the wmateurs regularly enyuged in traffic handling be-
cause they above all quque selectivity,

Mum- sig l
Poes it holds&
give wide Spre c]

%
%

Here's the REL Cat. No, 187-E combined tank and vernier
tuning condenser. There i3 no other condenser which
affords to the amateur the features coinbined in this REL
unit, Heavy end supports - insulated stand-off hushings —
single bearing conical rotor shaft — new patented noiseless

rotor contact — heavy brass condenser plates — panet
smounting svace 414 x 414 -~ 157" condenser shaft Hits any
,sLandard knob or dial,

No, (87-E combined tank and Vernier condenser is
wDecmHv designed to tune modern high frequency receiver
circuits, The large semi-variable tank condenser is con-
trolled by means of the rear bakelite disc. This disc may be
notched at red points. The notches will then eoincide
with the spring raichet locking device, {n this manner it is
easy 10 always return this tank condenser to the same
serting. The small vernier single plate condenser is used to
obtain full gpread tuning over any desired band. Full
information on how to calibrate the tank condenser is
supplied with each unit.,

The Cat, No, 1R7-¥E condenser has the following electrical
specifications, Maximum mpamt) of tank mndenser its
mmfd, ~ maximuam capacity of single plate vernier con-
denser when single plate iy spaced 1-10” 30 mmfd.
Price $6.25.

This shows one coil and the coil base which are part of the
regular REL Cat, No. 182 amnateur band plug-in coil kit
combination., These new REL vpiug-in colis are radically
different from other short wave inductors. The coil itselt
ix a one piece bakelite mould with 6 threaded ribs. The
hieavy enamel copper wire is securely held m thege threads
assitfing permanency at all times, The leads for cach coil
winding are seo urely soldered to the plugs These plugs
fit snugly into the- il base prongs., The total contact
E % square ir The moulded coil base holds the
4 spring contacts. The base is 80 arranged that the coil will
ondy fit in one position.

3 plug-in coils and one hase constitute a Cat, No, 182 cail
kit, The coils are designed to cover the 14000, 7000 and
3500 KC bands, Each coil form is wound with three separate
windings which can be used for primary, secondary and
tickler or any other combination to adapt itself to the circuit
cmployed. ~ Price $10.00

{F YOUR DEALER DOES NOT STOCK THESE REL ITEMS, ORDER DIRECT

manufactures a complete line of amateur short wave transmitting
and receiving equipment. The new 16 page folder illustrating mod-
ern transmitting and receiving circuits is yours for the asking

RADIO ENGINEERING LABS., 100 Wilbur Ave,, Long Island City, N. Y.
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A Remarkably Small, Light

and Efficient Combinalion

for A.C.Current Measurements
9.2 to 200 Amperes

Model 539
Mmz/lizlrr
rrent

Tryansiormey

Madel 528
Mintature
AL O Ammeter

Thess two instruments cohstitute g minfature
ng sl for a wide range of current measure-
HICNLS, F\qumtclv made and unusually sensitive
= tully in keeping with highest Weston stand-
ards. Handsomely encased in mottled ror,l and
black bhakelite.

feesi

These instruments will be found especially useful
m electrical repair shops, resvarch and industrial
Inboratories, oducational institutions and par-
teulariv in radio and electrical manufacturing
plants and commercial scrvice organizations
where relatively high ourrent values must he
cdetermined with a roasonable dwrm:- of aceuracy.

Summary of Transformer
Characteristics

20 am peres;

Ranges: self-contained — 2. 8, 10,
50 200 amperes

inserted primary MU
ondary, uile ‘iﬂlp(,l(‘
aAmperes maximum,

hi

t50 ¢ . Weight
free uange(. by means of a umquc range-c angmg
switch —-  fool-proof, positive und  casy ot

"A!)eri[l()l‘l.

WESTON FLECITRICAL INSTRUMENT
CORPORATION

402 Frelinghuysen Avenue Newark, N. J.

I
PIONEERS

SINCE 1888

HNSTMJMENM

the intelligence of the amateurs operating them
can be judged by their conversation, they surely
are & buneh of dumb-hells, T also notice rhat the
operators of the Lwo or three srarions which did
sound all right carried on 2 v intelligent con-
versation, Perhaps the madulation and the
brains are inter-related,

What  would fike to know is whether it s
an esecedingly difficult task vo adjust a short-
wave phone transmitter so that 1= output sounds
sumething like what goes into it, It hardly =eems
possible that all of them wonld be wrong, and
yet they nearly all bave the =ame horrble
distortion,

- (’{{:m‘gtj AL Heald, Jr,

A QSLL Suggestion
121 North Spring Ave.,
stonx Falls, #o, Dak,
Editor. Q8T

Being a stndent, L have hittle time for oper-
ating. In spite of this, I am able to experiment
a little, make u few good friends, meet o few
interesting people, swap a few ideas. get a few
inconsequential weather reports, and handle =
reasonable amount of traffic. In order to do this,
I must be on the air at all times available io
radio, T am sure there are hundreds jin the sume
hoat. If T were to (SL, as hag heen suggested,
every station that 1 work, it wonld take abouy
cight hours a month out of my operating rime,
and ahout %36 per year out of my pockethook,
XNow to the rich this may not seemn very much,
but to me, as it is to many others, it is the price
of 4 good rectifier, or the means to That crystal
and its sccessories, or 1o that betier frequency
meter, or to that new monitor, or . hundred-and-
ane ather things thai go to make a hetter station,
Now if these fellows are reallv in earnest about,
this card business, I wonld like to suggest. u fittle
scheme which T don’t think is enfirely original,
but which wonld put the inad where it ought 1o
be. fiet these double government post cards,
and have one side printed for the one who is to
receive it, and the other side printed for the dated
and sigred report and return acknowledgment,
As it 13 usually the answering station who wants
the eard worst, let. him gend the eard unless some
other arrangement is definitely made over the
air.

This would save a lot of ill feeling, and, cs-
pecially in the case of foreigners, wounld even up
the inad wonderfully.

e Howard T,

fasman, WAHDNS

Rarity
5 Melbourne (imvp Tast Dulwich,
London, 5, B, 22, England
Editor, QS7':
May I take this opportunity of thanking vou
for your prompt attention to the OSL
have sent you from time to time,
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ON CE again Thordarson sieps into the
foreground, this time with three new andio
transformers of unrivaled performance—
fitting eompanions for the Famous B-300.

The R-100 is a quality replacement audio transformer for use by the
service man in improving and repairing old receivers with obsolete or
burned out audio transformers. The universal mounting bracket of

Universal this replacement unit permits mouating on either side or end, and
Replacement is slotted in such a way as to fit. the mounting holes of the oid audio
$2.23

unit without extra drilling. List price $2.25,

The R-260 introduces a new standard of performance for small audio
transformers. Wound on a core of Thordarson “DX-Metal” this
audio unit is capable of teproducing plenty of “lows.” It is entirely
devoid of resonant peaks and performs with uausual brilliance over
the entire audible band. List price $5.00.

The R-300 needs no introduction to the discriminating set builder,
] it is commonly recognized by set manufacturers and individuals
Transformer alike as the peer of audio coupling transformers, regardless of price.
#5.00 The high frequency cut-off at 8,000 cycles confines the amplification
to useful frequencies only. List price $8.00.

The R-400 is the first and only audio transformer built expressly for
use with A. C. tubes. It is similar to the R-300 type in appearance
and performance but possesses a better inductance characteristic
when working under high primary current conditions such as are
encountered in coupling the first and second stages of audio ampli-
fiers using 226 or 227 type tubes in the first stage. List price $9.00.

For Suale at Good Parts Dealers Everywhere

THORDARSON ELECTRIC
MANUFACTURING €CO.

Trassformer 5pecialiste Since 1395
HURON, KINGSBURY and LARRABEE STREETS

THORDARSO

TRAN S FORM ERS

Tnma!nrmzr
$8.00

Transiormer
$9.00

SUPREME IN MUSEKECAL PERFORMANCE

= ——
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FELEVISION

RADIO CONSTRUCTION
RADIO REPAIRING

KADIO SERVICING

MARINE RADIO ()PFRV(!N(‘
KADIO COMPASS ¥
LAND RAI)I() OPERATING

MMUNICATIONS
ING

X JE FORMS

E""! R‘\DIO LAWS

JUNIOR ENGINEERINCG

()

the abave -uhiccts and many others thoroughly
covered in the best radio text and reference book
var produced,

*RADIO THEORY AND OPERATING”

Q42
gt

S00 IHustrations

3 Mary Texanna Locmis, President, and Lec

o Rmim, Lownnis Radio tollege, Member Institute
1 Rudio Eangineers,

I

Fanrth fduion—Thorougily R
Ueed by all the Government radio schools, vearly
21 the radio schools in U, and Canada and over
200 universivies, colleges and high schools.

Fiexible binding — Price $3.50
For sale by practically ol bookdealers ihis and
foreign countries, Or sent, postage pald, i receipt
cheok or money order.,
LOOMIS PUBLISHING COMPANY
Pept. 5 Washingtion, D. C.

SAVE YOUR ARM!

Send with the World's Easiest-Working Bug

sretiew V IBROPLE X ¢

Hew. Trade Narks: ¥ibroplex: Bug! Lightniog Bug

Lasy to fearn. p 10 New
Simply  pre : K Features
the jever & 3 :

the bug does
the rese. hd-
justable to
any speed
fromy 10 words
per minute—
up. Saves ¢he
arm, prevents .
cramp sod d

enables you to send \nth the Yapanned Base, $§7

skill of an expert. Nickel-Plated, %19

Famous
Improved
VIBROPLEX

B, sed by teas of
R :housands of
aperators he-
vause of its exsc
and perfection of
sending,

Japanned Base,
Nickel-Plated,

speeh] Radio Model Extra Large. Specially o 0 525

Constructed Contact
Points for direct use without relay. . ........

Rentii by Money Order or raﬂgmtercd mail
THE VIBROPLEX COMPANY, inc.
Broadway, New York City
Cable address: © VIBROPLEX " New York

gy
LR

‘t'he nature of my experiments demands the
particulars of stations received during my test
perinds, and [ have been fortunate enongh to re-
ceive u reply from practically every American
station reporied upon, These replies have been of
inestimable value, and have enabled me to carry
out a number of successful tests,

Am T indebted to vou for postal fees? 1 so,
I shall be pleased to know to what extent, so that
I ean clear the amount.

e Frederie € Rand, G21HC

This Chopper Racket

32070 Vernon Ave,. =i, Louis. Mo,
Fuditor. (N7

I have just been hoiling over lately, regarding
this ether busting, erashing, QlMing, chopper
brand of ¢,w. that we hear on our 10-meter haod
during the carly evening hours, T am temporarily
off the air rebuilding my transmitter for an 852
with 866s for rectiiiers, For a receiver, 1 am using
the four-tube 1929 o fo QST It is the berries,
but this i.e.w, gums up the works, Last night at
about ¥ pan.. eouldn’t copy more than one signal
out of twenty because of sth, Ath, dth, and %h
district .ew, All signals were andible all over the
house. to0. 1t has been impossible laiely to hear
anything less than an R7 signal here with the new
receiver, Every 1S, distriet is veadable ll over
the room. Now It isn't the low-power amateurs
that veed g little help in getting through the
avening QRl\I that use the chopper. T'hey are the
high- and medium high-powered fellows that get
through anyway and want & S0 every time they
vall. Is this the A RR.L. 2 ;g)mr"

This leiter is written to register a healthy kick
against L.o.w, on 40, It I knew T O AM's QRRA,
1 would write him, too. for T pity his cat if he gets
i in the way,

Chester B, Franz, WSGER

The Off-Band Birds

Box 615, Vandergrift, Pa,
Editor, ()57

This is another crack ai the fellows ontside
the amateur bands. 1 have a 1020 receiver ax
bnilt from good ideas in QN7 Also, it's calibrated
thanks to WONL and others, Often T bave been
pleased to uitempt ta bring some of the off-wave
fellows back inio the fold, I have called many of
them. asking to hold down the keyv and QRY up
stowly until 1 get them np within the band.
They appreciate it and so do 1,

But there are many of then who don’t give o
darn. and I ean’t understand why. The ather dayv
1 got (OSAS from one who has been in the game for
inur vedm T asked him to QSY up as he was on

53 he thought 1 was talking about 40
cheveau for he says “thanks for the
- OO O SO
15 winutes later. I heard him ging at the same
! place. Perhaps 'l talk to him again some fime
| when he learus my lingo. Hi.
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The NEW Crosley
7-tube GEMBOX

A-C ELECTRIC

Redesigned and

improved without

inc reasmg the price

Last vear the radio industry wuc-
claimed the Crosley GEMBON. At
%08 it was the world’s greatust value.
sales showed its popularity and its
customer-getting ability.

“ow, even this great value iz en-
flanced. New features are added.
Proven eclements are retained. The
price  remains 865 — incredible —
istounding — unmatchable,

New foll Ne utrndvnc circuit espe-
cially  designed in  the Hazeltine
taboratories for this set.

A new chassis layout — efficient
Hg —= with switch on front
eC )
A new \‘ulume control of exceptional
~irnioothness, 3 fumng candensers and
regeneration in the detector tube
«liminated.

YWith these new features are retained
ihe modern illuminated dial, the solf
«omtained power supply cquipped
with the famous Mershon self healing
condenser and  the  high  wvoltage
power output tube in the last audio
stage.

stages radio amplification
detector

“Tag audio amplification
rectifier - 7 tubes in all

of

R S

!

|
A neutrodyne-all- f
electric-self-con- ’
tained-power
speaker operating
radio of unusual |
i i
sensitivity and !

sclectivity.

$65

WITHOUT TUBES

Montana, W gummrz. Colo-
rade, Noew Mexico and West
vrices stightly higher, Prices
auoted da not include tubes,

The Crosley
. Pynamic
DYNACONE

The Dynacone i= the wrmature wpe
dynamic speaker — u developed principle
by Crosiey that elitninates the resonant
neaks of most dypamic speukers and
reproduces epery tone in true relation to
every other,

T hn Dynacone

i the fastest solling
wpeaker on the market, It gives n.nura]
reproduction in satisfactory. walue for
$45, and earg that judge keeniy consider
no fancier priced equivalents.

Listen to it. Compare it with any speaker
o1t the market, Tell'if vou can a $10, $15,
or  §40 difference. Laboratory  curves
Jan't show them, Ears cannot hear them,
§28,

The Crosley Radio Corporation
Dept. 18 Cincinnati, Ohio

Powel Crosiey, Jr., President
ereners of W L TV =~ the Nation's Station




AD. AURIEMA, i~nc
Manutsrtarer’s Fupert Managers
14 Brood Strect. New Yok N, V.

~

Scientifically equipped
{0 economically export
dependable receiving
and tramsmitting rodio

It
Teaches
the
Code!

Learn

Telee‘raphv with TELEPLE X

ELEPLEX {: the practical code Hl<truct0r
Works hke «  phonograph., Waxed 1z ord
...vm %lgnah hLo H] lml m.eldt

mdmzrame ete, — reguis : d», traffic like an expert
operator, Used all Jeading schools, Endorsed by U,
Navy. {ruaranieed to teach you the code or it costs
nothing. Speedy, simple, clear, Ideal for advanced stu-
dents or beginners,
FREFE 0 DAYS TRIAL!

S0 sure are we that you will be absolutely satistied with
vour purchage, thar we will le try it in your own
home ON 10 DAYE F T L You are the sole
judge. WWhere « ; ch that astounding offer? A

: I Write for full facts about Teleplex. No obli-

TELEPLEX CO., Dest. EL2, 76 Coetlandt St, New Vork, N. Y.

There are lots of “hams™ like this one: let's
help them up, or help them out, as 1 like to think
that Roses of Sharon are more fragrant than
Lilies of Arimathea.

— W, D, Myers. WSDGW

Interference Problem

R.FED, 1, Tonawanda, N, Y,
Editor, ST

I have noticed in a number of letters printed in
the Correspondence Dept, of QST in which it is
said that not much more QRM is found in the
new bands than before the chunge. The majority
of siations I've worked since January Ist on the
7000 - to 3500-ke, band have mentioned the inter-
ference and it has been my experience that there
is a great deal of it. In fact it is hardly possible to
hold a conversation with another amateur station
for any length of time, Of course. there is a preat
deal of improvement in the type of signal now as
compared to the 1928 and earlier signals but there
is still & great deal of roow for improvement.

{’ve heard any number of stations that sounded
as if they were using raw a.c. for plate supply.
They wovered such a broad band that it was -
possible to work in the wide area in which they
were located. And these broadly tuned stations
were using either 25- or 60-cycle a.«

We are using low power with storage battery
plate supply, here, and get good reports as a rule.
However, we have difficuity ia raiging lellows.
This seems to me to be an indication that Mr.
Average Amateur can't copy a good note if he
hears one, or prefers to listen to & note many ke,
wide rather than tune you in. It almost seerus nec-
essary, then, to modulate the note. This appears
to work out because those stations with 210- or
500-cycle always get & reply and with Jlow power.
ton. Of all the stations I’ve heard, not more thau
159, or at the most, 209;, approached anything
near s d.c.eow. note. It seems that *hams”
have to have a signal that is (JSA4 and r.a.c. or
their reply is usually “sorri OM but nd hr -— pse
rpt”” or “nd OM sorri ——hope 2 eu agn 73 -~
QSU.” This all sounds as if T'm a pessimist or
“palamity Jane.’ This is far from the truth. {¢is
my purpose tirst to state things as I see ibem,
then suggest u remedy or two and ask the gang
what it thinks,

‘\upposmg the country is dnnded into several
sections according to the hawmn population, and
that each section is assigned u very definite
portion of esch band and is requested to operate
in i6. I believe this could and should be done for
this reason: If you desire to work a certain arew
or district, it would only be necessury to tune
iver to the {requency band assigned to
that distriet and find a station to work with.,
While the stations in one district might all be
grouped together in the band, this would be a
great thing because those stations in your own
gection wouldn't QRM you simply because you
would be listening to another part of the bund

Another suggestion that 1 would offer is, that
beginners, those who for the first time have re-

VLS Hay Yoo Saw It in Q87 ~ 1t Identifies Yiou and Helps Q57




FAPER PLATE
T91E
IDEAL TOR sHORT WAVE
RECEIVERS

164-B
CAP—. 00022 MIMFD.

E57-1

DUOUBLE STATOR

T-199
CAP.—.00033 MIMTED,

A
Well-EBEalanced
Himne?

UNCLE SAM’S FLEET is not composed
<olely of ships of the line. You will find
Dreadnaughts, Scout Cruisers, Destroyers
and Submarines—each ship with a definite
task to perform and each built so as best to
fulfill its mission.

Cardwell Condensers play their part in
maintaining communication beiween the
ships and with their base and scouting planes.

Variable condensers of many types are
necessary. Transmitting and receiving —
farge and small—and the Cardwell line
ineets every requirement.

Your needs may not be as diversified as
those of the Navy, but somewhere in the
Cardwell line is a condenser for yon.

Transmitting Condensers for powers to
50 k. w. Receiving condensers in all stand-
ard capacities. Fixed (Airdielectric) irans-
mitting condensers, Send for literature,

CARDWIEILL
CONDEFNSEFRS

THE STANDARD OF COMPARISON

The Allen D. Cardwell Mfg. Co.
81 Prospect St, Brooklyn, N, Y,
If your dealer does not stock, order direct.
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ACME WIRE PRODUCTS

Coils — Magnet Wire Wound
Magnet Wire All Insulations
Varnished Insulations
Parvolt Filter and By Pass Condensers

All products made to Recognized (om-
mercial Standards including those of:
National Electric Mfrs. Assn.,
Radio Manufacturers Assn,
American Society for Testing Materials

For 18 vears manufacturers and suppliers
to the largest and most dlqcnmmatmg users,

THE ACME WIRE CO.

NEW HAVEN, CONN

Branch Offices:

Cleveland
Guardian Bldg.

New York
52 Yanderbilt Ave.

Chicago
842 N. Michigan Ave.

Potter
RR-245

Condenser

for

Successful
Operation

of

R-245 Power
Compact

GET one to-day
and enjoy the beautiful tone quality. $19.75

Potter
Dynamic Speaker Filter

will reduce the hum in an A, C. operated dynamic
speaker using low voltage rectifier, $4.75

The Potter Co.

North Chicago, Iilinois

A National Organization at Your Service.

ceived their operator snd station licenses, be
A gned to the long-wave band (160-175 m.) say
for six months, during which time they w ould
becorue sufficiently familiar with operating to
enable them to handle their station on the traffic
and DX bands in such a manner that would be

qmdjt 0 t'bembelves“and not a source of

1 would hke to hear what others think about
all this, ,

- Francis N, King (KG) and

Cleorge Novell (GR), WSATM

LARU. News

(Continued from page 521

us to have such information on tile, At present, we
have definite information only for the United
States, Canada, England, Denmark and Austra-
lia. We want to hear from other countries; if vour
governments have issued regulations, please send
us copies and full details; if reguiations are being
contermplated, we would like to know as much as
possible just what is being considered.

Send all information to the Secretary, Interna-
tional Amateur Radio UInion, 711 Park it.,
Hartford, Conn,, Ll 8. A., whether or not vour
country is a member ot the Uniomn,

AUSTRALIA

Ax related last month, a great step was taken
forward in awmateur circles in Australia the first of
this year when there was effected & merger be-
tween the Wireless Institute of Australia (the
national section of the LA.R.U.), and the Austra-
lian Radio Transmitters’ League. Already the
benefits of & unified effort are becoming apparent,

Perhaps the mwost recent development in
Australin is & marked revival of interest in the
3500-ke. band. Australian amateurs have neglect-
ed to use this band in the past, and as g result
suffered almost the same fate as their English
eousing and were virtually prohibited from using
this territory when the new 1924 regulations were
issued. Fortunatelv, & way out is found in the
new Dlefence system previously mentioned.
Amateurs associated with the Defence network
will be allowed the use of the 3500-ke. band. It is
hoped that eventually it will be opened to all
amateurs. but they will have to prove their right
to operate there before the government takes any
such steps. As a result, there is much talk in
amateur circles at the moment stimulating inter-
est in 3500-ke. operation.

o to it, Aussies! Here in the States we con-
sider that 3500-ke. band our most valuable na-
tional relaying band. and we know that you will
berome just ax devoted to it alter u little work
there,

BRAZIL

At this writing, the government of Brazil has
not yet ratified the International Radio Treaty.
As a vesult, Brazilian smateurs do not feel them-
selves bound to observe the W ashington alloca-
tlons, and we are advised through PY2AI thai
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“Here at last is The Book that we of the Radio profession have needed for a
long time. It is the best and mosi complete handbook ever published”
J. H. Bloomenthal, Chief Radio Operator, . S. S. B. *

THE RADIO
MANUAL ||

By G. E. STERLING, Radio Inspec-
ror and Examining Officer, Radio
Division, U, S. Dept. of Commerce.

Edited by ROBERT S. KRUSE, for five vears Techni-
cal Editor of QST.

Here’s the answer io every question about the
principles, methods, or apparatus of radio trans-
mitting and receiving. A complete course in radio
operation in a single volume.
students, amateurs, operators. inspectors. For the
first time an entire course of training in one hook
— the most complete and up-to-date work on
radio. Developed simply and clearly from the o¢ie-
mentary stage right through all phases of prinei-
pies, practice, and apparatus so that a bheginner
with no knowledge of clectricity may get
needs either for amateur operation or to quality
government license as eperator or inspector.

for a

reamship © Eas

'%(IVS

% handbook for

al he

Complete Preparation for Government License,

A Complete Handbook of Principles, Methods, Apparatusfor
Students, Amateur and Commercial Operators, Inspectors

16 Chapters Covering

{. Hlementary Electricity wnd 9. Radio Broadeasting Kquip- any_ text book description
Magnetism ment including, for the first and circuit diagram of
1. Motors and Generators time in agy text hook, the Western Hlectric Supes-
& ¥torage Batteries and complete equipment of heterodyne Receiver Type
harging Circuits Western Electtic 5 Kilowatt 6004
4. Theorv and Application of broadeasting Transmitter 13, Marine and Aireraft Radio
the Vacuum Tube nsedd moover §5% of Ameri- Reacons and Direction kined-
3. Fundamental Circuits Em- can broadeasting stations ers
ployed in Vaicuum Tube 1. Arc Tronsmitters including 14. The Development of Ama-
Transntitters , - d iption i Federal Ala- teur Short  Wave Appara-
h. Modilating Systems Eme rine ! Kilowatt Are Tra tus. Complete details of con-
g;}';“‘d in Radio Broadcast- nnt{;er AJ‘“]Y”e U\’[‘{ -:r'ﬁl; s struction, operation and
7. Wavemeters, Piezn-Klectric Models . and ficenses )
illators, Wave Traps and 1. ¥park lranxmxttprs includ- 15. Radio Laws und Reygulua-
Jd Strength Measuring ing description of Navy tions of the V. & and Inter-
tpparatus Standard 2 Kilowatt Trans- niational Radio ]"]("L!‘dpll
& Marine YVacuum Tube mitter (nmmmum 4 untdnnne o
Transmitters including  de- 12, Commercials Radio Receivers all imporrant ions
railed description of Model and  Lissoclated  Apparatus 16. Handling and  \hstracting
KT-3626 including, for first tune in Tratfic
. QOrder On This Coupon
Examine 1t Free r-—iisimaar
:‘x- r D, VAN NOSTRAND CO. INC,, I
di \ 8§ Warren St., New York Gity '
Never before has o complete a treatment of radio .
theory and operation berg compressed into a single ¢ Send me THE R ‘ADI(\’ MANUAL for ““f“”"“f‘“" t
volume, Here is information that othery you § Within ten days after re 'DL I will eit er e lllllm I
could sécure only hy consuiting many different books, i the volume or send you $0,00 — The price in i §
And every detail is vouched for by authorities of the b
first rank, The Manual is profusely illustrated with f i
photographs and  diagrams, There are 700 pages, i
bound in flexible fabrikoid thatr xtremely durable b
The immediate demand for s» valuable a handbook b §
has aiready nearly exhausted the fourth large edition. i "
To he zure of receiving wour copy without 1 . ]
order at once, The volume will be sent for irce i ity and StATE.. v resstesessnstrorssssecesnees b
amination. Pay or return in 10 days. S U R |
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National Rectobulb
Type R-3

RELTARLE and efficient w

impedence due to mercury

fow remperaryre ulament and

jarge area — of sturdy design which defie
bandling incident to shipping them,

ifter tube == low
r — tong life dite to
=d cathode of
the rough

Normal Rating . . ... . ... ....250 Mils
MNormal PlateVolts. , , ....... ... 3000
Filament Amps. .. . ..............L7
FilamentVolts. ... ... ....... ... ... i0

qual utility for amateur and small broadeast sta-
tions — also for power amplifiers of all tvpes = fitted
with a plate connection at top und UTX base at battom
- full operating inscructions with each tube.

Sent postpaid 1f ¢ 1th order —— Haje deliverv any-
swhere in 4, GUARANTEED

Price, 810 each

ey,

We repair 203A tubes ..$19.00
204 tubes.........%$50.00
W4A tubes |, . .. $75.00
Wit 211 tubes . ... .. 516.50

ALL REPAIRS FULLY GUARANTEED

Naﬁo‘nal Radio Tube Co.

3420 18th Street San Francisco, Calif.

“The Heavy Duty Giant”
POWER RHEOSTAT

Centralab  offers 2
vartable resisxtance
that iy capable of
handling the greatest
Amwvl loads vuder alt

«trmrpti completely
of metal and asbestos
1y DDFe Lo wurp or
burn out under heavy
amn nae,
The resistance wire
ix \wuud on an asbes.
s insulated  inetal
atd  presuitts o
rye zrea for heat
radiation. It will carry
o SUntinuols cirrent
i} tuad through the en-
esistance of 75 watts at 373 dearees Fahrenheit,
e mechanical construction ix situple hutt;

sturdy,

making it tdeal umit for manufacturer tact is
pasitive — th to the wuch unig is
able to primary control of raent trans.

particilarty
farmers for A is or “A7 power supply units to main-
the light sacket voltage ot o constuil average and the
dary output well within rated limits,

current carrying « dpu.ut\ N
any radio power cireuit w
as the fosion point of the wire

ut that flt. can be
nger o Ting
g

16 ooly H
V.
dP with two and rhree terminals in resisiances from 25
o B ohms, May be had in the 5000 and 800 ohm size
with a fourth tr-r"unﬂ tor “RY e
Priced very low. or write specihcarions for vour needs.
Omotations nnd samplw gladly turnished,

CENTRAL RADIO LABORATORIES
18 Keefe Avenue Milwaukee, Wisconsin

anyvone wishing to QSO Brazilian amateurs will
find them on the same old wavelengths, which we
presume are those in the vicinity of 33 to
meters,

DENMARK
£y Helmer Petersen, OZ7S

“onditions in Denmark were generally about
the same as in February of last year, Le., very
different from day to day. Some days were ox-
cellent, and many DX stations came in with very
good strength, while on other davs the wir wus
practically dead.

7 me. is not at all good ai present, During the
day & few stations may be heurd and generally
with very low {(}3A; at night there is but little
improvement, HNouthern Hurope, western Asia,
northern Africa and Ireland are ulmost the only
localities heard. OZ7BL reports his best DX
during February on thig band: NXIXL (Creen-
land) QRH 42.5; tone RAC; QTU 1921 GMT.

14 me. is absolutely the best band at present,
Almost all countries may be heard; only W sta-
tions are weak, although fthey were heard with
very good st rpne:th during the cnd of January,
Best working hours seem to be about 10 to (5
GMT.

2% me. has not had much progress during
February in this country. Only OZ7T has been
heard bv BRS152 (British receiving station)
AA, and other bams report having heurd soine
french stations, but no W stations. However, we
hope to be able to give a better report next
month.

BRITISH NOTES
By J. Clarricoats, G6CL

Omn the T-me. band considerable aetivity oc-
curred during February. Loeal European stations
have again been fairly counsistent during daylight,
while, after dark, many distant Europeans were
received. 1t was noted that Portuguese stations
which are normally regularly heard at this vime
of the year were almost inaudible, fost evenings,
Signals fromm North  American  stations” were
generally very strong aud made the reception of
all but loud European signals very difficult, This
condition seems unavoidable with the present
restricted wavebands, It is again noted that very
few low power British stations effected DX con-
taets at night on this wave, If conditions follow
the same phase ag in 1928, the low power sintions
may hope for success berween 0500 and 0300
GMT, during March, Attention is ugain drawn to
the amateurs who send very long C() ealls before
signing with their station call. Many British sta-
tions lose patience waiting for them to finish,

On the 14-me. band considerable aciivity has
prevailed, especially during weekends. Most of
the Huropean countries could be worked during
daylight with inputs under 10 watts, while ocea-
sionallv communications with other continents
was possible. Several of our 10-watt statious suc-
ceeded in working all continents on this wave,
Fading has been very pronounced on many occu-
sions, und has ruther spoilt several interesting
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 $4 Bradleystat No.
 F-210.Special #1,60

THORDARSON
] RA’\ISFORMER

R, 10R Eavtheon
B-liminatoil
cransformer, (e
svened as powel
uuplv for B-Bat-

11z the Raviheon
H tube. H -

uirher sidP o

Tmn:mrmer \..nl! carry the maximui oir-
rent cﬁn:nmmwn of the Ravtheon tube

Listed at $5.00, The
universal _transformer
for Super Het, 30 K., .

iim‘i,ted quantity at
1.1

Television [amp

A The large K. H.
lamp 414 inches high
—gontains 1%4-inch
plate—carryving 5to
Special. ...

\—<7heHome of RADIO—

45 VESEY STREET

NEW YORK

New York’s Headquarters for

Transmitting Apparatus
When in Town Visir Gur Store

Evervthing in

Cardtwell

Acme
Thordarson
Jewell
Flechtheim
Signal
Bradley
Fobe

IN STOCK

We
the

cAarry
fargest

#ADTO
PARTS in
vhe conntry

Cuardwell con-
densers, double

$4.45
spaced for rrans-

mitting, 00025 cap.

7 NEO GLOW

| LAMPS

“fade Dy General
¢ Ty

‘Hav iesue page 7.
Priceonly. . oo 65¢

tubes tapped
:r |—Mm tibe or

[ignal Bnzzer Set Internationat
Code an Baseboard . ... $2.45

Photo Electric
Cell

The well known K, H., the most

sensitive tube for this purpose

-—~4'4 inches high, Tasts a
Hifetime with ordinary care.

Hid for less than $15,

auerneler

Type 558-P Amateur-Band Wavemeter

T he increased rongestion and dees s
in vidth of the wtmateur bands muke
ary the i
1eier tha
able to anatenrs ot @ Jow Dl
ineer rhis peeed the Goeneral Radio
ity imq developed a

m-m i Irn'uioaqr
eters m mdPr ta

................. £18.00

@ ore aodurate
as Leretofore Jesen

Land-type
shich nmplms A avetem
iation frequency
ceure préal preci-

10 &6.0 '\lPrPr::

ol L

avemeter congiste of d
mr-dnn cally ragged coil of
low-luss construction, mointe
g directly on the hlndmg
sats of a shielded condenser,
Mounted on the condenser
anel and connected in ceries
ven  the condenser and
Hil 14 @ resonance indicator in
the form of a small lamp. The
fap socket ie 8o arranged
that it is short-circnited when
The lamp is removed.

The « nxl ranges, pmndmg miequdu- overlans, are as follows:

4 to I8 Meters
TG to F6 Neters

to 114 Meters
103 1o 220 M

ANNOUNCEMENT

LEEDS RADIO LABORATORIES !

Under the supervision of the famous 3
are equipped to design, construct and advise on any material for the *Ham,”
3ross, who can help vou with your problems.

deartment We

casting Station, or laboratory. Write ro Mr.

ort Wave Specialist, Mr. jerome Gross, we have installed a new

Broad-

PLEASE PRINT YOUR

ADDRESS PLAINLY to AVOID DELAY

NAME &ND l WRITE FOR

SPECIAL PRICE LIST

MAIL ORDERS FILLED SAME DAY
10% Must Accompany Al Orders
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Catalog is %,
NOW |
Ready ..

A regular encyclopedia of wire-
wound resistor knowledge, this —
new sizes, new mountings, special
units, bracket specifications and
drawings.

In fact, complete engineering data
with simplified charts for working
put your own requirements are
within its covers.

Hyery electrical and radio manu-
facturer should have Catalog No.
429, Send for it today.

HARDWICK, HINDLE InNC.

SALES DEPT. FACTORY
122 Greenwich 215 Emmet St.
St,, New York Newark, N. J.

RESISTORS

AdL ) 6y KET I -
MORE POWER PER STAGE
Sharper Tuning and No Oscillation Difficulitieys
Radio Hcienve proves  neutralization  the  only satise
factory  method  of  controlling cillation in  tuned
tadio frequency circuits, thms increasing wctual power
per stage of araplifhcation
from 25¢ o 30,

BODEL N
YARIODENSER
Apply the Nentradyne principle to your set by the
simple insrall: mnn o Variodensers,

crease in the offi-

e aeljust-
) micro-micro tamdc the

with erid clips nade in three
variable capacity vanges, Price, each, $1.50.
New Bakelite insulated N-L Push-Post the
most perfece binding post made. Plain or
all standurd markings. e each 18 cenrs,

Write f{or free i L of cirenit diagrams X=L. Push
wf ML Units, Post

XN-i. RADIO LABORATORIES
Dept. D 1224 Belmont Avenue, Chicago, 11,

he 1929 Handy and Hull Hand-
n bound form — J200 per copy,

iug o ropy of this new edition, ook af
7 i cupy and delerming if vow want the 1924
bV tn more tnent form,

(3S0Vg, The presence of static has been noticed.
ahd this seems to have been in some way eon-
nected with the very eold and frosty weather.

Very Tittle interest has tauken place on the 2%
mc. band, exeept that GAYI has succeeded in
efecting the first contact between England and
India. This was on February the 10th, when he
worked AIRMT (late GZFM).

The use of the new ONA audibility code seems
to have caused considerable difficulty. and it is
suggested that as the new scale does not give the
same degree of audibility as was the caxe with the
old R seale, all stations should. when reporting
signals QSAS follow this with the old equivalent
of R code strength, For amateur use it is consid-
ered that QSAT-QRAL should be equivalent to
R1-R4. At the moment any signals hetween RH—
RO is reported QSAS, The suggestion pnt. forward
will perhaps help to overcome the present difficul-
ties. The possibilities of the sdoption of s uni-
versal amatenr code which would give both
audibility and readability is s matter which
should be considered by the I AR, U. before the
next international convention.

The R.RN.G.B. has decided to offer a limited
number of their ofticial log books to new members
at a cost of 6d plus postage. New rmembers are
welcome. and applications for mombership can be
obtained from the Hon. Secretary, 83 Vietoria St
London, 8.W, 1.,

Owing fo the large number of QX1 cards which
are sent. to the R.8S,G.B. QSL Bureat it has been
decided that in future only ecards intended for
British members will he forwarded.

GERMAN REPORT
By B, Reiffen, Hecretary D.AS.D

In January, the distance conditions in the
7-me, band continued favorable so that a number
of low-power stations had good contaets with
American amateurs, In the Iasi two weeks, se
dead days were noted, but we bope
were a bransient phr’nummmu, In fhn t4-me.
band, communication was comparaiively un-
satisfactory, and signals were weak. A few stations
were reported as heard in the 2%me, band, but
actually they were wurklng in the 14-me, band.
The audlbl]lfv in the e, hand  must be
checked carefully, therefore,

it is most confusing that the old identification
signals and audibility seale are still in use. {inly
the real expert is able to find his way through the
confusion. All LARY, sertions must eventually
see to it that the 1929 signals are penerally used.
73 to all.,

NOTICE! GERMAN QS8Ls

QSL cards for Germany amateurs which refer
to a call sign having the letter D, a number, and
two letters (as, for instance, D4YT) are un-
licensed! QSL cards should be sent alwans ta
D.ASD, QSL Section, Blumenthalstr, 10,
Berlin, W. 57, Otherwise the card is not likely to
reach ifs destination,
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Sweetest of
Loud Speakers~
It's a Real S~-M!

ONLY two months old is the 8-M dynamic speaker: yet already it has taken
its proud place among 8-M audio products—the acknowledged aristos
crats of tone quality. . . “Sweeciness” is taking on a new meaning for owners
of 5.M speakers. All the metlow flow of the “lows,” as well as the brilliancy
of the *highs,” come out smoothly on an &M dynamic—with a surprising
ahsence of all rumbles, roars and rattles, . . As always, there are underlying
engincering reasons. Sound desipn in the speaker head is coordinated with
similar mathematical correctness in the built-in 8-M 229 output transformer,
which has various taps to insure proper impedance matching for 1714, 210,
245, or 250 type tubes, singly or in push-pull. . . The t10.volt d.c. type
{851), at $29,10 net, is ideal where the ield winding is to be connected asa
choke in a power circuit. . . The a«. type (850), at $35.10 net, operates on
50 to 60 cycles, 105 to 120 volts. Thorough rectification of field current, with
a 280 tube and a 2.mfd, filter condenser, reduces hum to the point of defying
detection. . , Either tvpe fits an 814" batfle hole. . . Try an 850 or an 851
unit in the next set you build—and the 5-M speaker will become your
apeaker!

S$-M Clouph-system andio transformers have accomplished-~just as we predicted
tast June~—a revolution in tone tidelity. Adopted at once by those familiae with
earlier §-M triumphs in standard transformer design, these newstype transformers
have since received the practical endorsement of repeated and continuous use by
the foremost custom-builders in America. Now that they are available in a complete
tine for interstage, output, and push-pull circuits, their consistent use throughout
every kind of amplifier is the surest means of enhancing a builder’s reputation for
. T, tone quality.

258 and 256 Audio Transformers, for standard wse in

first and second stage respectively. Each. ..., .$3.60 net

227 Push-Pull Interstage Transformer: effective transforma-
tion ratio 1.8:1; frequency characteristic flat from 20 to

225 and 226, similar to the 255 and 256, but larger and
slightly more perfect in frequency characteristic.
Eacheceeessessassssssscasssosrcsansssesese$55.40 net

257 Push-Pull Input Transformer: effective transformation
ratio 1.8:1; frequency characteristic flat from 45 to
8,000 cycles when operating out of one 201A, 1124, 226,
or 227 tube, into two 2014, 112A, 226, 227, 171A, 210,
245, or 250 tubes, Each.viveircocsooesanses 5420 net

S-M Plug-In Coils and Coil Forms

Agcuracy, bandiness, and
3 dependability are found to a
most satisfying Jdegree in the
new S.M plug-in coils, fitting
any. 5-prong tube socket, Plug-
ia coils with 35 diffetent wind-
ings are accurately described
in the S-M Catalog—besides
unwound bakelite coil forms
——siuch as 131P with smooth
surface and 13T cut with 98
threads—cither type 39c net,

The Radiobuilder, a monthly publication telling the
very latest developments of the $-M labaratories, is too
valuable for any scthuilder to be without. Send the
coupon for free sample copy, or to enter your subscrip-
tion if you want it regularly.

SILVER-MARSHALL, Inc., $Rc¥s87" 0N

Service Station

10,000 cycles. (Television experimenters please notel)
To feed from two 201A, 1124, 226, or 227 tubes into
two L1124, 226,227, 171A, 210, 245, or 250 tubes, Housed
in the new type 5-M case, mounting in same space and
with same holes as 251, 255, 256, 257 and 258 trans-
formers, but 353" high, Each .....c.0vee0e0 5480 net
248 Universal Qutput Choke, to feed out of two 171A, 210,
S ar 250 tubes; provided, for impedance matching
purposes, with two end leads and a center tap (B +)Yand,
in addition, two eftra pairs of taps to accommodate any
aormal series of series-pacallel arrangerents of one to
cight magnetic or dynamic speakers, Will handle the
full undistorted power output of two 250 tubes without
care saturation or observable distortion. Open-mounteds
T S . Y- L Y
228 (248 in case like 227). Each..v00e0s +$4.80 net
229 Dynamic-Speaker Qutput Transformer; to couple two
1714, 245, or 250 tubes in push-pull {or singly) to the
moving {(*voice™) coil of any standard dynamic speakers
under conditions of maximum undistorted power
output., Equipped with impedance matching taps, and
housed in 227 type case. Fachov.cereceorssoe 5480 net

Ask about our
Authorized

Sitver-Marshall Inc,
6409 W. 65th §t., Chicago, UL 8. A,
Aopoi ¢ . Jend your new 1929 Summer Catalog,
ppointment! describing $-M Speakers, transformers,
and other new products; aiso sample copy
of the Radiobuilder.

g Name. .. cviiierieecosnsccssanssnenns

Address.soosseescerecsssrsencscaccsss
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DODGE RADIO SHORTKUT

RILLS HESIT. \TION—PR()D[‘FFS RESULTS

half hours
ur — 4 o i
andd qualify in fow ds

REPORTS FROM 500 USERS

complete story and wha's who with each opder. Or
alt-Rollar O mmou for 3 centg, Specinen reports on

seuuest — sufticient to justify this ad,
W2ATK reports:

“uurprised self by getting (ode pat m
had 1 s€, Now read at §

by using it raised read ¢ speed from 15 to 30 perin b
hours, Hope rou get Shortkut into the den of every
Ham.” WTAAD reports: “Long stuck at 4 per and dis-
couraged, Four bours with Shortkut raised 10 12 and
license. ), .

DODGE HIGH SPEED METHOND
{intensive ¢

Jpeed Praciice)
r known for

U(‘P nmn’ FutY details in repotis,
W5AHM reports: By five practice sessions 15 minutes
each raised speed from 27 to 39 per actual count.

DODGE MORSE SHORTKUT
h ter hoth cades oir way amd nwe < iiliout mixup.
SWEOJIK reports: Also tried your easy Morse method
and can now copy at @ per. Best previous ¢fort
about 8§ and much confusion with Continental, ‘That
trouble ¢ntirely disappeared after memaorizing Aorse
VUKL WAF.

oy A B Money

aedio hortieyt $3.50, High Spe

drder. None & -Jl) Foreign add Fifty ent,
ad g0
C. K. DODGE
Box 100 Mamaroneck, New York

MICROPHONES

2-Button Type
For Public \(idrese,

et Hst, L.l $25

Standard Broadcast oo 2
Sodel, Hst. .. ... ... .. $53

el yor Rim and
L $180.0

ondenser
Fecerd Work,

Wire Your
Home for
Radio

radio sened, i brusied brass op
ical sv'm‘h or m\flp[

K lBakehte, o a(ld!tmnal per plate)

YAXLEY MFG. CO.
Dept. 8 — & So, Clnton St., Chicago, 1.

SWEDISH ¥OTES
By Oshorn Duner, Secretary 8.8.A.

The Swedish amateur society, the 5.58.A,, was
founded in 1925, and its progress during the past
four years has been splendid. At present aboui
110 Swedish amateurs are members, of which 100
are the owners of iransmitters,

Beginning with 1029, Sweien hag been divided
into seven districts, each ecomprising the terri-
tory eovered by two degrees of latitude; the first
distriet comprises 1at, 69 degrees N, to 67 degrees
N.. and so on 1o the 7th distriet, 57-35 degrees,
‘I'he new calls are the sarae as 1he old ones, but the
figure of a district iz inseried affer HM, ie.
nM27Z%,

"The system of distriets and new calls has heen
sanctioned hy the telegraph administration. and
were proposed by the =84, In accordance with
rhe Washington convention, rhe Swedish {ele-
graph administration will prohablv preseribe an
ubility 1o send and veceive ai least ten words
per minute before issuing a transmitting license.
o restrictions bevond those of the convention
are planned, (FB

¢I8L cards ro Swedish amateurs should be wm‘;
to thp headquarters of the society, S.5.4. QSL
Reetion, stockholm 8, Sweden,

At pregent the Board of the S3.A. vonsists of
rhe following five officers: President. Dr. Bruno
Rolf; viee president, Coran TIruse, SMASTN;
secretary  Oshorn Duner. SASST; ireasurer,
Emil Barksten, SM5VL, and rechnical secretary
Fvert Aulin, “MaUL

Omly a few of the Swedish amareurs are working
DX with a power over 100 warts, 'T'he vesi prefer
tn N0 with ORP transmitters on the V-me,
band. During the dark ot & few have made
auecessiitl tests on 3500 ke, and it would be very
fine if more Furop hams would use this ex-
collent, winter traffic hand. A {ew have had fine
DX resilts on 14 me, and interest in 25 me, i
growing, several SM’s having transmiiters and
receivers for this territory.

Eyery Sunday 2 radio bulletin is fransmitted
from the headquarters of the 5.~ at 1400 GMT
under the eall SMOSA—ihe general call to the
members of the 3,5.A,—n the 7-me. band. The
bulletin eontaing frafiic news and other news of
interest, and is repeated a1 low speed. In addition
io our own official magazine, Q7T'C. the Swedish
magazine Popular Rodio publishes short-wave
items.

it is our intention {o join the LA R. U, in the
near future, and thus take o part in international
ham cooperation, i'he editor is happy to an-
nounce that plans for the sdmi 1 of the =84,
into the Union are now aimost completed.}

The S3.5.A, and all swedish hams id their
hest greerings to amatenrs all over the world.

Ld]ls Heard

ioniinues g 6533

wihm ailb ai2kt ai2kx arfufm celar
fkiim ikber § k fm8&rit fmtu2
ni2pa pkijr pkdaz pylat pyicl pyier pyiib 11
pyZag sadt9 selai suley velae vola) velap velsr veldg
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Voltmeter, Weqtmghouqe. No,
acale 0-5-150, List Q..

Voltrmeter, V\z eston, Nu

Ammmeter, No

10"419 cabinet portable. 2

v "

Voltmeter,

Adnlieter,

Wattmeter, Roller ‘—)mxth,

Amp, honr uteter, Sangamo, bat. charg
M5 2 sizes, U=300 and 0500, List $30.00 . .

Ammeter, W mghou;g, AL, 87 i lc
=300,

. 10,00

. 10,00

Voltmeter, b . i

0175, .. . 12.50
Goenerator, soif Xy 15.00
isy nmn\ntnr~, twin, .

A8 amp 15.00
yns nuutnr, smgle, V

% amp ; . SN

Dynasnotor, Ny 127350 volt, ,143 amp. . .

o wker \’heelﬂr. 257275 volr. ext nai shaft

" crry Gyro Co., 67300 volt, 2
Mator netator, Crocker Wheeler, 110 D.

500 watt, SU0 cyele.
Motor (mnummr. 110 whiversai motor, 300 D

w2l 35.u0
(xeucmlmq, DUU Volt, § and 5 K. W, Westinghouse & nd G,
$l(i() and 34()0 00
Motars, Hamnlton Beach, 1720 H.P, unive: , var. spec 500
Motors, bdzson.‘uriz‘\le};;lﬁ ‘50 .watt, double 3.50
110 volt. 2.00
Motors, Underwood, 10.C .
.M., 110 volt. .00

l)yrn otor qrmature "Gn, ? ¢. triple mmmutdtors. two
, 0,12 '75() volt and 24/1<0l) volt, complete with
il bearings, (build field and save $30) $10,00 and 12.50
Transformers, West, Elec. dio, 50, 000 ohm xmpedanu,
input tvpe. .
lransmrmus, Peerless, 120 muut.

I‘r'msiotmers, AmerT ra_n.
500 cycle .
Tmnsiormerw bimon,
300 cycle
Transij%rmexiﬁ, "AmerTran,
5t v aaieeas
Transformers, Special 250 Frimay,
VA .60 cvele. L oo ons

30 taps ~;epdov\n,

l{esiqmrs -d Leonard. 3 szes, OU0, 9!}0, "UUO. FEdison o
ase e . B
Rheostats, variable, hm. 5 ampau .. 75
Potvntxometer%, var., ‘ZIUD ob'nfn, . Sl amp, 4Arplane tvne . } 83
" fitament, 1 ohm, 8 amp. airplane t\'pe . 15
trasvline F)ngine. 1 oylinder 2 cyéle gsmxth 2 horse pqur h
complete ., R 15,00
Cravnline hm;me. .
vomplete, 50.00

viinder 4 IY"}E‘ Hendrrson 20 hnrsv
th bturtevant blowm wll alutninum
rate trans-

mission , .
Condensers, V
valie
Condens .
Condensers, Wireless "~pm mlty, o puu‘ leyden glass jur
10000 volit G002 mid

ON CANADIAN ORDERS.

BARGAIN

Largest Radio and Electric Supply House in U. 8. devoting eight Hoors to and speciatizing on Army and Navy Surplus. Write
us your particular requirements. New items are continually arriving. Sufficient postage must accompany orders. NO G.0.D.

MANHATTAN ELECTRIC BARGAIN HOUSE Dept. Q 105-7 Fulton 8t., New York €City

ARMY AND NAVY
RADIO SURPLUS

004
Condensers, Dubilier, wica. tmnsmittmg. 12500 volt 004
mf Prices on reguest
Candensers, Wireless Hpeuialty, transmitting, 12500 volg
D04 mf In(m on request
Erys, transmitting, Army practice .. ..o
’urplane ﬂameproot snlv*r onfac s

Lxs! $7 .&O

(;undexfx(;ers, Diubilier, mica, transinitting, 8500 volt

1.00
1.50

n “

with blinker hght mounted on bakelite ba‘
. hpet ial
e

Headphone, Army, mth strfw, 120 ohm .
Navy Radio ‘u_hool type, leather hm\!band,

lransunctc-r, mlephrmm ir 3{3 ohm (used} PP
Microphone transmitter unit, Wﬁatem Electric ., . ...
Magnetos, Army tnine and ringer &vpr—.n has 4 hrge figed

magnets, good value. [P . LW
Magueto-generaior, Marcom, baud dr' cn 1500 vm%u .Cl,

2 mABAMD. . v oot e eneienie it B, o 12,50
Magnets, pmnanent. U shaped Wester ctric, large sm‘ A0
Variometers, €sen. Radio No. 107D and 107}» o \\ ith series

and parallel connections. . ....o oo oo 5,00

Telenhone & telegraph portwhl(‘ e.et:. aliminum case beatber
cuvered aud carrying strap, including condensers, indue-
tion coil, key, micro-trafismitter and receiver. . ... ... 3.50
Telegraph and buzzer portable sets, mahogialy vuse, 2 tone
platinum contact high freq. buzzer, 2 telephone toggle
.swltches, potentiometer, sending key, 3 mfd. condensers,
transformer and 2 choke coils, recei \'w B30 valye 300
Holster wavemeter & dccremeter, iy pe C.N. 1215, 100—3:0\) )
meters, current sq. metet,
Rcrervers. Signal Corp type B.C, [3A, 300-600 meters, vutn
de: nd Century buzzrr in parfable CASE . » .. 780

vaexvers, Navy, C.N. 113, 300-2500 meters. t ¢
Signal ( orp, J00-3000 meten, with built {n tube :
dptertnr, portable. . ......... ...
Rexmxﬁm, Marconi, 300—~2 500 meters, t) pt_ 1')0, cammprc al i
HRID TYDe. ... i

Receivers, Wextmqhouse, 1012 "50-1000 meters, built’ in
tube detector .
Receivers, Navy

l{)()D—-l()()l)ﬂ meters. .
BE, 50-600 me: ..
' 2.5, 143 and 1P, 500 £
insulators, Electrose, strain 7"~ .
\utch M-nd and Receive, Navy, lmkehte, L\d,Ck connect . ..
Telephone, toggle, 2-4~6-8 point ... ..
tmls. magnet, small . ’Olargc‘..u‘.. e aeevses e
induction small size e
" HRetardation, West. Plert No. 57C. 000
Buzzers, Century high treq., 2 coils ... .., ...
West., Elect. extra qua,hty hlgh freq
CCode practice sets, Navy type, 4 Kw. Bunnell brass ke
Mesco high pitch buezer, 7§ ohm hpadphone. mounted
on Bakelite haqs- with § large hinding poats. soine with x

extra D.P.D.T, switches.
Charging panels. Navy S.k. y
with uutomatic release, Vaf. und fixed rew, VWest
voltmeter and ammeter, Sangamo ampere hoir meter.
Complete with all switches . I 30,000
Atr campressurs, Kellogg, Modet , 134 cu. ft. per min.., 3.00

WANTED .
CONDENSERS — 2000 to 15000 volt, all capacties.
RECEIVERS — Commercial type and wave lengths,
QUENCHED GAPS - Fiom spark transmitters.
Navy types B.E. 008-1001-1002-1005,
Give complete purticulars and price.

i

NATIONAL

Transmitting Condensers

Designed in accordance with latest practice

for securing steady transmitiing frequencies.
Wirite for Bulletin No. 121-Q

ATIONAL CO., INC,, MALDEN, MASS,

"’~2~<~<&<—<~<~<—¢

i

P-A HORNS -

93" toag — G6° of cast aluminum, large end fibre, 317 r,lia.g*
Can uge birge end for dynamic cones. 0.

Twa-button b raicrophone,  standard type. pn:n
made, {tuatity d to none. $30.00. Guaranteed —

allowed,
E. E. PATTEN
5606 42nd Ave., 8. W,

Seattie, Wash.

HIGH POWER

Mercury Arc Rectifier. No

Takes a Mercury Arc to handle it — 2750 mils at 15,000 volts —
Arecent installation — demonstrates the iremendous capacity of the
voltage or current limits, single or polvphase rectifiers for broadcast, com-
mercial stations, und amateur WiZs. If yours is a peep-peep station the 366 will make you happy.
Tubes in stock. Filament transformers, time delay relays, hi-regulation plate transformers.

RECTIFIER ENGINEERING SERVICE 4837 Rockwood Rd, Radio WSML Cleveland, Ohio
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FREOT-HADIS PROST-RAMEG FRUST-RADIO FROST-RADIC FROST

i FROST-RADIO
FROST-RADIO
MICROPHONES

tinusnally sensitive, therefore able
to reproduce sll audible trequpn.
with iidelity, Made in
hand or desk types, and

o respectively ot
$8.75

‘M 50 %6.00

WITH . CL
EWITCH

=witch

mmmmd on_Hakelite Panel ma
tharamons Frost Bakelite Rb afr
.rvll mare usetul. Alr cooled frame.
¢i plated metal parts, 2 to 73
. {erman silver springs have

<fivey contaces, $1 ‘35

tr deoler has dhem, .

FROST GEM RHEOSTATS

“raatlest, neatest, most s
rnm:tats ever designed.

ound on di
ru 30 ohmas,

f
. ‘.‘\\*‘!((‘hsl
HERBERT H. FROST, INC,,

“fatn Office and Factory. ELKHART, IND,
CGHICAGO SAN FRANCISCO
FROST-RAND FROST-RADIO FROST-RADLD FROST-RADIC fleGEY-

FROST-RANID: FROST-RAMS FROST-RADID FROST-RABIO FROSTRADID FROST-RABI®

2 1soul ovavid-isoud mm!mu omva..lsm oiavil-1S0u2 mvlmu mtml-xsou

i

Quartz
Oscillating Crystals

arantecd to mect all stand-
¢ th the highest po
Bie oatput d with an accuracy &f one tenth
vl one per cent.

1713 to 2000 Kilocyeles. .. ... .. %15.00

ony ervetals un

3300 to 4000 Kilocvales £15.00
W to Y300 A $35.00
Tiscillating Blanks. . % 6,00

WEST COAST RADIO L.&BORATOR]F !
P. . Box (918 Los Angeles, G

speed 3 to 100%
in Shor! Time

for information about The Candler System

surse in Hi Speed, ‘!‘elegrapmug and \ﬂf %

the wniy cut’”’ to

e that mean BIGG
s. Makes fast npf’mtnm

te 1 Nhce

1.8 ke
arm, Restores the
18 fatigue. cramps. par sis and kmndred mq.
0 operators have boen developed by thig s
Stcblroy, worid's champion radio aperator cmimevﬁ
noy other system. BHepin now! in a few weeks yonil be
E’J‘fxb‘[‘ER than yon ever thought nossiple. Lur money-back

guarantee protects voin Write nowl

THE CANDLER SYSTEM CO.. Dept. RL.
6343 S, Kedzie Ave., CHICAGO, ILL.
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QSL CARDS FREE

to Stations using Vitrohm Radio Resistors

Ward Leonard wants all amateur stations using Vitrohm
Radio Resistors to have a supply of printed QSL cards ~— with
our compliments.

Twenty-five of the new QSL cards, printed on both sides,
ready to use, will be sent free upon request to any station using
Vitrohm Resistors. More of the cards if you want them. Send in
your request now. There is no charge or obligation of any kind.

New Bulletin 507 Covering Vitrohm Resistors for Radio

A complete line of Vitrohm Resistors for radio receivers and
transmitters is included in this new bulletin, Every up-to-date
station will want a copy. It will be sent anywhere upon request
tfree of charge.

Ward Leonard(@ecfnc Company

t\k 31 South Street Mount Vernon, N. Y. "‘31
A
DN . )|

The A.R.R.L. Diamond Is the
Emblem of a Real Amateur!

The League Emblem comes in four different forms. [ts use by Members is
endorsed and encouraged by the League. Every Member should be proud to
display the insignia of his organization in every possible way.

THE PERSONAL EMBLEM, A handsome c¢reation in extra-heavy rolled
gold and black -ndmd 15" high, supplied in lapel button or pin-back styvle,
There are still a few mllow~ who are hiding their light under a bushel, Wear
your ermblem, OM, and take your proper p!ace in the radio traternity, Either
Lrvle unblen., %1 UU postpaid.

THE AUTOMOBILE EMBLEM. Introduced last spring, already more than
800 cars are proudly displaying the mark of the “*Radio Rolls-Royee," § 1 215"
heavily enameled in gold and black on sheet metal, holes top and bottom, 500
each, postpaid,

THE EMBLEM CUT. A mounted printing clectrotype, the same size as the lapel button, for
use by Members in any type of printed matter, letterheads, cards, erc. $1.00 cach, postpaid.

THE * JUMBO" EMBLEM. You've taken care of vourself, your car and your printing. How
about the shack wall or that 100-fonter? Think of the attention this big goid-dnd-blad\ enamel
metal emblem will get! 19 x 8147, same stvle as Automobile Emblem. $1.25 cach, postpaid.

Marl vour order and remittance NOW to

The American Radio Relay League, Hartford, Conn.
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—— Getting the most out
of the Screen-@rid Tube

Well, 0.0, vou know the potentialities of
the screeti-grid tube as «well as we do. But are
voy getiing the most out of that tube?

Ry hanis are pot. Why? Because they |
in pias the control grid at 113
potential, 1t oublesame: and that's
most of us don’t bother.

fail

the (larosiat HUM-DI1
his tinv device serves
ment resistor and grid bias in o
vecting e and o negative
flament, and center ta ground side
Laning unit, A nd ob
bovt What o dif-
ferencg it makes!

Aeanwinte, <don’t
forget, the HIUTM-
PNNGERIsalsoan
mnal o anr-mn re-

stor for eve ry radio purpos
justable, variable and automa

ats themsely

larostat Manufacturing Co., Inc,
Aem. AL

283-7 North Sixth Street, Brooklyn, N, ¥.

-

ol

» LAROSTAT

u
b

RADIO OPERATORS WANTED

THE EASTERN RADIO I‘NS"HTUTE can train you
quickiy aad thoroughiy b
‘l(_)[)FRN AND E ,IE\IT METHODS
ALRCIAL € TORYS
inciding %HORT
R &1\

MITTER
@ RADIO SO HOO e
YXK(;FST and MOST 8
W F,nmandR th{(‘(

WAVE

w
THE OLDE
s¢hool i N

CESSFUL
‘\/I'\z“:,ND BY THE

hay or Fvening CJasses Start Every Afonday
“PECIAL ¢ £ CEASSES
W rite for Hlustrated Prospectus

EASTERN RADIO INSTITUTE
9 BOYLSTON STREET BOSTON, MASS.

=

TRANSFORMERS

ctors \ule

igh prade n A(r‘rmi

ADIO PARTS SALFES

Al ginranto

<10,

‘pores, hasei ll games, big National eve
=il hnost rad tihe year, Set bulid~
#rn will reap  tjoh harvest, Barawuk sexvice will
make vou money. Everything in A-C seis, short wave,
televigion, paris, supplies, Werld's targest radio
stocks op band. {irderw shipped same day, lowest
rock hottom wholesale prices.

Write for trer Kudio Catalog and Ham [iope

BARAWIK CO. 1185 Canal Sta.,

GHICAGO, U, 8. A.
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Synchronous Motors for Television

In addition to building reliable and satisfactory motor generators,
“Esco” has had many vyears of experience in building electric
motors for a great variety of applications.

ELECTRIC SPECIALTY

Trade “ESCQO” Mark

25 South Si.

Synchronous wmotors, small, compact, reliable
self starting are now oftered for Television
equipment. They require no direct current for
excitation, are quiet runoing and fully guar-
anteed.

Other types of motors suitable for Television
may also be supplied.

Write us about your requirements.

CO.

Stamford, Conn.

3000 V. Recto Bulbs

Now in stock —- 3,000 Volt New lype R3 ch‘.obulbs.
Net price ¢ach $10.00, Also Leach Relays— R.E.L
Products, Omnigraphs — Vibroplexes.

Complete Parts for Sllver-Marshall
No. 730 “ROUND-THE-WORLD"” 4

A COMPLETE short wute r {17.4 to 204 meters)
& and two-stage audio umpli! All wave lengths are
vered with no dead spots. Amateur bands fall well to
ter of tuning dial. Net'$30.00. Completely consiructed
$38.80. C.O.D. or cash with order. Postage ot eapress estra.

Seid for New 1929 Ham Book ~-FREE
CHI-RAD

CHICAGO RADIO APPARATUS CO.
415 $. DEARBORN STREET CHICAGO

RADIO IN BRASIL

When in Brasil, apply to M. BARROS
& CIA for dnythmg -you need in
connection with radio.

M. BARROS & CIA

70 sob, Rua S. José 70 sob.
Postal Box 89

Rio de Janeiro
Telegraph address, Radioparte, Rio de Janeiro
Branch: Avenida S. Jodo 4, S. Paulo, Brasil.

I e e s T N e Y
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QST OSCILLATING CRYSTALS

Constant Temperature Control Equipment

We are now in a position to supply vou with Thermostati-
cally Controlled Heater units for accommodating two crys-
on for instantaneous

E e constant
his unit
s easily adjusted and is entirely automatic, operating from
the 100-Volt supply mains, Delivery 10 days after receipt

tals (one nsed as a sparey with prov
change-over, said untt maintaining o
temperature to a fenth of one degree Cenligrade.

of order. Price $100.00, More details tpon request.

SCIENTIFIC RADIO SERVICE

The Crystal Equipment Specialists

P. O. Box 86, Dept. E

We also grind crystals for use in the Broadeast Band ac-
clirate 1o pius or minus 500 cycles of vour assigned frequency
for $55.00 fully mounted.
;’r]ilces for grinding crystals in the Amateur bands are as
FOlIoOwWS:

1715 to 2000 Kc band  $20.00, unmounted

3300 to 4000 Ke band  $27.50,

7000 to 7400 Ke band  §45.00, “

Mount Rainier, Maryland
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ARCTURUS

BLUE 5% TUDBES
ARCTURUS RADIO TDBE €O,

e

Newark, 2

]
PACENT |

Duo Lateral

COILS

The complete line
of all standard turn
ratios preferred by
ieading laboratories
and engineers,

PACENT ELE
91-7th Avenue

TRANSFORMERS
Ciuaranteed ~— Mounted — Complete
250 watt i
’NIU 1144
FO0 wptt 2

oltphase . ndg 23 sehe | ransfarmers
Add $2.00 for Al winding
SCES FRANK GREBEN

1927 Sa. Peoria Street, Pifsen Sta. Chicago, Hl.

Type 866 Rectifier Tubes
$3.00 C.0.D.
Unconditionally Guaranteed

VACUUM TUBE EXCHANGE
954 biocum Avenue Ridgefieid, N. 1.
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Official Frequency System
oniinued from puge O
Reports on Standard Frequency Transmissions
are solicited from all who take advantage of this
=ervice. Hegardless of how far from or near to the
Transmitting station you may be, your report is of
interest to ug. Standard blanks which will facili-

tute your compilation and our handling of the re--

ports are available on request. All reports should
e directed to: Fxperimenters’ Section, Ameriean
Radio Relay League, 1711 Park St.. Hartford,
Conn,

After your report has heen checked and ac-
tnowledged, it will be forwarded to the Standard
Frequency Station upon whose signals it com-
ments,

] P

QST’s btauon C up

NLY one month later than promised, here
is the beautiful cup which QST offers for
the best station description published in

its columns during 1929. It is of sterling solid)

silver and the eup itself stands 9 inches high. 12
inches overall with pedestal.

say-You Saw ¥t in QS7 — It Identifies You uud Helps ¢

To Our Readers
who are not
ALR.R.L.
members

OLLDN'T vou like to hecome =z
member of the American Radio Relay
f.eague? We need you in this big organization
of radio amateurs, the only amateur as:ocia-
tion that does things. From vour reading of
QST you have gained a knowledge of the
nature of the League and what it doe~, und
vou have read its purpeses as set forth on
page 3 of this jssue. We <hould like to have
vou becorme a full-fledged member and wdd
vour strength to ours in the things we ure
undertaking for Amateur Radio. You will
have the membership edition of QST delivered
at vour door each month. A convenient appli-
cation form is printed below — ¢lip it out and
miail it today.

A bona fide interest in radio is the only
vsvential qualification for membership-

AriERICax Rapio ReLay LEAGURE
Hartiord, Conn., UL 5, A

b hereby apply for membership in the
American Radio Relay League, and enclose
30 (83 in foreign countries} in payment of
one vear's dues, This entitles jre to reccive
28T for the =ame period. Please hegin iy
subscription with the ... ... ... issue. Mail

my Certificate of NMembership and send GST

to the following name and address.

Do vou know a friend who is also interested in
whose name you might

Armateur Radio,

=9
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FRavtheon &
-’a...mNG LIFE BADIO TURES &
The
ssHealthy
Tubes’

[ amnar

"I"HIS exclusively Raytheon
Construction

construction prevents prema-
ture debility and incidental dis-
orders in radio tubes — hence,
the “"Healthy Tubes."
it keeps the tube elements per-
manently in their original and
correct relative positions.

RAYTHEON MFG, CO,

Cambridge, Mass.

ALUMINUM /
Rectifier Rods.

99.69;, Pure
us specified in April QST, pdge 35
Cut in 6”7 lengths, Price Postpaid
100 rods $5.00 25 rods $1.75-
50 rods 2.75 15 rods  1.00
Official station for Moore-Daniels Receiver
Everyman Circuits

MOORE RADIO COMPANY
72 CORTLANDT ST. NEW YORK CITY

P ww Y.

=

QUARTZ OSCILLATING CRYSTALS
Scxenhﬁr'auy Prapared for Maximum Power and Unconditionally l,usrnnu-ai
sactions, of Yunr approximale specified frequency, suppled at
ha Following vrices
T8-100 meters .
i00-200 meters, .
200-600 meters
? in. Tested blaaks, 200-400, 40
fustproof Bakelite mounts . ........ 500
“octions of any practicable dimen ona made Lo unier
Prommpt Delivery
4 Calumet Bidg., Buffalo, New Vork
cevarallographic sxperience’

£15.00
10.00

{en ve.

A
ncks, guicker
al with an old

%ndn ow | 5
SeEs,
¢ DrICeR i) Se S’!’A.,
. CNICAGD. U. . A,

We thought at first thai we might offer a silver
plated cup. We had in mind that, for the sane
value, the cup would he etough larger to contain
the works for a momtor. it would be easy to
mount the coutrol knob on a disc of metal fitting
the top of the eut. You know — corabining
utility with beautv. and all that sort of thing,
But then we decided that any station winning our
prize is extremely likely already to possess a
guod monitor and in fact to be so good a station
that nothing less than sterling would be an
approprlate award for its deseription. S0 the cup
is real,

We ask attention to the details of our eontest
offer, published on page 37 for March. QST wants
to reinstituie its “ Amateur Radio Stations™
department, with descriptions of *1929-type™
gtations, and to set the ball rolling it offers four
prizes. First prize is the really handsome trophy
here illustrated, and then there are three cash
prizes, of %25, $15 and $10. The rules are very
simple, )

We're awfully anxious to engrave someé one's
nate on this cup and so we're all prepared here to
receive yvour deseriptions, Come on with ‘em!

K. B. T,

Roanoke Division Convention
“ ITH three directors and an A. R. R. L.

Headquarters' representative present,

the division was more than favored at
this third annual convention held at Charlotte,
March 8th and 9th, Moreover it had the largest
attendance this vear, and those sunateurs who did
not show up surely missed a very fine time.

B, J. Gluck, who acred as chairman, kept
things moving from the very beginning, With
the introduction of Captain Glover, W4EL
who gave us a good talk on bis erystal control
set, the lectures were well started and resulied in
good discussions, Director Woodruff, of the At-
lantic Division, proved most entertaining in the
several talks he gave, The doctor always has
something unique with Lim and this time it
proved to be the =mallest crystal oscillator in
“eaptivity,” Director Painter of the Delta Divi-
sion gave us a surprise by showing up, driving
some G50 miles from Chattanooga, Teon, The first
dav ended with a thealre party at the Carolina
"Theatve, and & visit to the Club House where
“hamfesting” was carried on till the small wee
hours of the moruing by a few of the *boiled
owls.”

With evervbody registered on Saturday morn-
ing, the meetings planned for the day were well
attended. One of the interesting eveuts was a
visit to the studio and to the fransmitting station
of WBT, located several miles out of town. This
installation is the very latest unit of the €. k.
and was an eye opener to all the delegaies,
Thanks to (luck and Rosekrans for their cour-
tesies,

The climax of this convention is always the
banquet and this yvear’s was no exception, and —
you could have two helpings of everything, too.

Hay You Saw I in Q8T — Tt Ydentifies ¥ ou and Helps Q87



Mr. Hall, President of the Charlotte Amateur
Radio Assoriation, welcomed all guests and then
introduced the foastmaster, Director Cravely.
The principal speaker was Treasurer Iieldman
Hebert. from A.R.R.L. Headquarters, who re-
viewed amateur radio and also talked on the 1929
requirements, cmphasizing the point that we
should think more and more in kilocyeles instead
of meters. During the evening several good stunts
were staged, a film showing a number of pood
erystal-controlled stations raken by W2WC was
thrown on the sereen, and finally came the dis-
tribution of the prizes which made so many of
the delegates happy. But we did surely miss Bob
Morris.

With expressions of good will from every one
to the committee in charge we all signed off for
another year — SK.,

A AT

ST&TFMENT OF 'THE OWNERSHIP, MANAGE-
MENT, CIRCULATION, ETC. REQUIRED BY
THE AGT OF CONGRESS OF AUGUST 24, 1912,
of Q8T, published monthly «t Hartford, Conn,, for
Apnd 1, 1929,

State of Conneciicnt ‘(c
County of Harttord §°°

Before me, & MNotary Public i and Jor the State and
COUnLY amre:‘tid, personally appeared B. Warner, wha,
navmg heen duly swo according to h\v, deposes and
«avg that he i3 the husiness manager of )87 and that the
inilowing is, 1o the best of his knowledge and belief, « true
atement of the ownership, management (and if a daily
per, the circulation), ein, of the aforesaid publication
the date shown in the above ¢ dpuon, required by the
:ht of August 24, 1912, ¢mbodied in section 411, Postal
Laws and Reanlamons, printed an the reverse of this
form, to wit:

1. That the pames and addresses of the :)ubhsher,
iitor, managing «oditor, and business manayers
Publisher, The American Radio Relay J.eague, inc.,
Hartiord, (onn.: Editor, fenneth B, Warner, art-
mrd Lonn...‘. anaging hdxtor F.Cheyney Beckley, Hariford,
€'onn.; Business Manager, Kenneth B, W arner, Hartrord,
onn.,

2, That the owners are:
of the individual owners, ot if & corporation, give it3 name
and the names and addresss of stuckholders owning or
holding 1 per cent. or more of the total amount of stock).
The American Radio Relay League, Inc, an assoclation
without capital stock, incorporated nnder the laws of the
State of onnecticut. President, liram Percy Janm,
Hartford, Conn.; Vice-President, Chas M, Srewart, S,
David's, Pa.; Treasurer, E ebert, tlartford. Conm;
‘ommuunications Manager, ¥, E. Handy, Hartiord, Conn.;
etary, K. B, Warner, Hartford, Cann,

That the known bondho]dem mortgagees, and other
rity nnldera ownbing or holding 1 per cent, or hore of
ai amount of bonds, mortgages, or other seeurities are:
(11 there are none, so state.) None,

4 two paragraphs next ubov

4, That the
n.«mwe nt the owners, stockholders,

(Lrive names 'dﬂd addresses

iving the

oy dr);}ear on thp hnn}s of the
: ¢ where the stockholder or
ppears upon the hooks of the company trustee or i
uny other fiduciary velation, the name of the PRTSON. or
Iy v-rpordtmn for whom such trostee is acting, is given; also
that the said rwo paragraphs contain statesients, eabracing
affiant’s full knowledge and belief ag to the circumstances
and conditions under which stockholders and security
holders who do naot appear upon the book the company
W trustees, hold stock and securides in )
ihan that of a bona Ade owner; and this affiant has no
reasem to helleve that any other person, ussociation or
cotporation has any interest direct, of indi
stack, bonds, or ather securities, than ¢

5. That the ave age number of copies of each issue
of this publication, sold or distributed, through the mails
or stherwise, (o paid subsgcribers during the six months
preceding the date shown above fs..,........ .00 ...
i This information is required from daily nublications oniy.s

) K., B, WARNER.

Sworn to and subscribed before me this 28th day of
March, 1929,

. Boesch
s February 2, 1933))

Say You Saw 1t in QST -

. George
{My commission exp

Are We Right?

You should have at least

two of them — one for
your 928 file

ies, and one for each

1929 issue as published.

of cop

KEEP THEM AS & UNIT IN A

Nore the wire fasteners.
Linneceszary to  mutilate
wopies. Opens and lies fat
10 afy Du~ltmn

One-fifty each
postpaid

A binder will keep your O8Ts always
together and protect them for future
use. And it's a good-looking binder, too.

QST

1711 Park St. Hartford, Conn.
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HAM-ADS

{1y Advertising ghall pertuin to radio aud shall be of
nature of interest to radio amuieurs or exgerimenters in
their pursyit of the urd,
(21 Na display of any characier will he gecented, nor can
5 igl tvpographiea! arrangewent, sueh as all or part
Ietters he used which would tend to muake one advet-
stand out from the oth
'he Ham-Ad rate is 15¢
paragraph (6) helow,
{41 Remittance in full musi accompany copy. Xo cash ot
tract. discount or agehey enmmission will be wllow
&) Closing date for flam-Ads is the 25th of the
mouth preceding nunnmmn date,
6y A speecial rate of 7o per word will apply to advertising
which, in our judgment, is nhu(\ux\v non-commercial in
ure snd is placer and signed hy rmber of the Ameri-
adio Relay Veague. Thus, mh ertising «
surplus eguipment ow ned used snd forsate hy andir
oF anparatus offered for exchange or adv vrt!‘xing inquiring
for kpecial equipment, if hy a member of the American Radio
Relay Lewzue takes the J¢ rate, An atterupt ta desl in ap-
paratns in quunmy tor profit, even if by an individual, is
eommerelal and takes the 15¢ rate. Provisi ang of Hamx!mphq
By, (€1, (4) and (5 apply to all advertising in this column
perardless of which mtp may apbly.

word, exeept as noted in

TATE POWE
For quietness
ndability, o

for your set, the very fieart of its performance,
Bfe-long permanence, ahsolute de-
ultimate eost, Lo other plx(P HOUTER eVeln
approsches the e evement of an dison steel-alkaline storage
B battery, Built painstakingly: every joint pure nickel, upsel
dlﬂvtncallv welded, Gennine Edison’ Fleetrolyte, Our list de-
soribes eomplete batteries, construetion parts. enameled aerial
Fire, wilicon steel, able immediately, filament and plate
fransformers for the new 866 rectifier. plete plate power
itnits, Rectifier Engineeriag Service, radio RA T, 4837 Rock-
wood Road, Cleveland, Ohin,

BNAGINE W organization with over 4,000 clients seattered
throughout the world, ail radiowise dealers, huilders, experi-
memﬂrq hnams, Over 000 stoek of high grade receiving
sud transmitting parts o iv no gets, Spend § 3
aur own experimenting, (‘arry nothing until it passes our tests.
{106 brings prepaid over four poundﬂ cs«ta(ng. omrrmt: data,

W(-{,L_lv data (mare than all radio magazines tnyrether)
weeks — $1.00, 52 weeks — . Sample !h, er The .\uldenmz
ne — 3¢ Full trade dis-
e builders. We curry ap-
Wladag Radio T.ahoratories,

< page NKDPI‘IHI?U!PT T t42
i hf‘Pmpd hams and radio
Hroved items advertis 1 radin,
Hatablished 1920, Keut, (hio,
HNSALT R-uhn T.aboratary rec
the most modern designg and re
"r--lmremmt Transmitter
phone o 4, W, Ouyr fone experience in the
anparatus ie vour guarantee of quality snd e
We also build to order any items desired,
mnw inrwsrd d on request, bnsalf
3 . Warren, Ohin,
ade r‘!"‘bm(‘r aluminum  with sreull percentage
maore amperage, tasi langee, square font
lements, holes punc;p«i with bolts and n
180, 1 5 6" 17, pair prepuid Sifteon steet
1 Ostiage extra, ehulz, Calu-

,

Tvers aud Transmitters are of
upplied to mieet any

e on BNy
Radio Lahnmtnry.

n radio laboratory

Nl‘ L engaving — finest workmatiship wdio is
19 8 Wells st

. Request price list, A, {.. Woody,

weding fuses o the world, Hee
1 mr prorm“ on nl mqtruuuﬂnt* hlhox
: 1/

. ane %
l‘ﬂafp‘url
lfrl-ihlsﬂ fahs
LhT hlfnr eondensers
\H/., nuurjrnw

SRV in excellent nondition, Motor: ZH.P .,
volts, B0 cyele, single phase. 1750 B, P, M, Cienerator:
2000 volts, 0.5 awps,, double commutator, Mount
h uvv“haTB"g’l)ﬁ George Rodwin, 3512 Perry Ave,, New ¥

18

Y00 ench., Want 80 watters, will swap Loss-Fii-
vath bour meter, Roller-Smith antenna ammeter
what do vnu need? Box 21, Seaford, N, .
SELL 36D Daven television kit new &20.00. 104 RC'A speaker
with tubes $45.00, W3AAJ.
HELLING ou 2047 $35. 203A $13. Vibroplex §11, Tneters,
condensers, ele, Box 1531, Kl Pasu, Texas,

of town =~ hest offer huys 1000V Willard storage
b special pattery rack, sws. charging system,

WANI‘ED ll\,"U4s, £ V204Aq, &5 meter xtal, State eondition,
sact frequeney, Fred Manion, Univ, of Pennn. Dorms .
35, Philadelphia, Penn.

ING out cheap,
power supply four me
wave vectifier for seven watts,

Lots };Ioré Wrrite WOl MP

ME 1{\—— 100 Watt, 110 Volt, &0 o] Al
h side center, 714 Volt Filament winding, Will operaie
one or two 210 Tubes, 5, We will butld that “M&rd to Find**
ransformer, hoke o ‘oil to Your Specifications. Heott Corl
Transformer Clo,, New Alh
o, 54 HDGC‘I i, 0-2000 voltme PY‘, ﬁush Di:
sistor, 813, Service man's same as above reads 10-100-500 and
MKJD vnlrﬂ , 1000 ohms per Vo]t With resisior, $15.00, Edison
battery, %12, 60 AL A, 30H choke, §1.00, fineman’s phone
00, Weston 4"0 (l—l()\f "x(.' “5".3 ., M, Leiteh, Park Drive,
t Orange, N, 1
QUA&RL‘Y m'yﬂralq ar blanks, puaranteed, write WHAHR, 204
12th, Oakland, Calif,
PORTABLE W68EBID for gal mmplere Write for l,’)l(‘tul‘?‘l woe
details, J, N, Rav, 520 Cowper i&t., [alo Alto, Clalif
‘L1 Dresuer shortwave units, (5,00 exch, WSAVW,
MAKE your remoie control a success and forget about your
keying troubles with one vi our guaranteed transmitter relays,
Has a double set of tungsten rteel contacts that will break
plenty of volts, Will operate off the slorage battery from your
receiver or dry cells, Many other uses, Also UX 210 715"
transmitter tubes, Natiopally known make, Hrand new wnd
guaranteed, Special at $3.95. Prepaid, Mitchell Radio Clompany,
B35 Wavelund Ave., Chicago, 101,
UIV204A with mounting, perfect,
used 10 hours 7,50 each, ‘Thordars v 300 mil choke
(new) $8.80, New styie }c-be econdenser 2 mfri 2000 voit $11,00.
U(der style Tohe N»ndensez* mid, 2000 volt 3,00, U'P1016 plate
h side $10. UU [ rheagrat for
Nelsey Ave,, ‘oledo. O,
uey tg sigs., $ per hundred. Free
Parker Ave., Buffalo,
d. Made by €3, I
=) by ilor and
i, f. 0, b, Detroit, F, G,
"4. “ oodrowAve., Detroit, Mich,
trie 74 amplifer with 3 W5, 216A tybes and
\' speaker, wonderful mnplmnmmn on short wave code
ul qunps« Yriffin 19 (s pl‘lIP winning shortwave i
er corapletely s hled, sharpest tuner obtainubie, X
Werner, 197 lawre St, Wew Brunswiek, N J,
3000 Volt 6000 Wate double eommutator
10 Hp, Y-phase drive 685,00 compl 500 €
[ gor, P10V, DX
lmllbedmm m l'xmumd.tur 110
Kw, Rutarv ?\g\ﬂrk 3 0
Watt Fseo i-phase drive $75.00,
neral Electric motorgenerator:
; drive motorgenersiors
00V 245.00; 150 Wait &
arnior 50 1/4 Hp. 34
cuction motors $10 5U
to 110V,
erators, Qu ectrie, 1754 €

Two 6liX reciobulbs.

ﬁ)rnad

0L T KPIAEF}‘UOR
ik

e ters kS 2V,
teand hiament gen-

3 mrmnbew
fd. 300 volt $1.00:
210 $15.00: push-pull
1500, Herbert

immmn Ave, Dssining

iny list of ree

ers, transmitters and

0, samples,

i, earde, 400 pop tadeliffe, arth maor s mento,

Calif,

TATT Torsule: Ome Majestic H o [ liminaror with tube $10.00;
wie Ameriesn * B " Eliminator wirh m e 30.00; oue Valley
tAT All praeti ! and in exeellent

500,
‘harles ', Jaeohs, 2 ‘3 T‘wrk Place, Brooklyn,

TRADEK — & REL, trapsmitting foduetances for KK
transformer or (60 meter erystal or Mmt hrw@ yeae, W HT

s Complete siniion
Write for details, W3N
h ns, atationery, me
ille, Tenn.

‘«w.ll cards,

I, eards, carton op blm.!ks.,

)
H M, Belden, €

wein, 88
TRAN: \TITTI\G tithes,

prices on reguest. Box 21,

x“s" Y IWREM), o

{iSkD parta hought, suld, eachanged. Ryan Radio (o, Hanni-
tial, Missouri, Lucho Laboratory, FL 100 Grove §
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HANS: Get our Sanmples sud Prices oy Printed (all Cards made
tn order as yvou want them, WOAPY Hinds, 19 5. Wells Si.,
Chicago., 1l

“F.0.1, Grebe CR18. {ull set. of coils in Al cundition, Dope free.
WOCHZ, Wisuer, Nebraska.

SACRIFICE — 20-40-80 M. 50 watg rraus, 1929 HO type,
4 ardwell dib! spaced conds. 2034 onii 25 hours. 300 wait iull
wave pwr supply with 2 281s. Looks B C job, §50. One &
Fath xmitter complete 1ubes, all for $15. 2 short, wave receivers
'3 tubes and all eoils only $8 et Buith, WOESS, Mo, Valley,
lewa,

CRYSTALS — po
snarantead — 170-8¢
Flmer White, WHAFG — he,.tuuuvut Texas,

DRHA-ORG? Calibrate your receivers und irequency weters,
4 Tist of over 300 high frequency stations of the world and their
vamet frequencies in kiloeyeles. Tisted alphabetieally by eall
fetters, Cowpiled from authentie sour by 813 alateur for
amgtenr use, Price ONE DULLAR W3NR, 2631 Gartield St.,
N, W., Washington, ), ¢

SACRIFICE two W B, 212D tubes, used. thlrty dollars, one
W.E 311D used, ten bueks. Sustin, W73GU, . Idaho.

¢ HUKE supplies; — 30H . 10038 — §1.75, -'H)H. TSONMA
Dudlo-wound .40, Double-cuil (18H, 100MA exnch cold —
ctitier elements, Low x*noper-('untenf Alumioui,
cmplete, Per : x8-91 e, Txi-11e.
-12¢, 1x5-1 1 e ineh wide lead
Alwiinwn . Heavy copper-tubing in-
400 Volt +Work-
¢ SV transformers
10, 0-15 AC \n]rmefers——
2 5.00 and $8.00. Nend for “SPECIALS®
Williawe Harrisui, 33 Ft. Washington Ave, New Y\ ity

k‘HURD ARSON 650-volt power-hisment itranstormers for
7Li-watters $6.90- % liminum syuare-fous e lead square-inot
%53, Alueller A0-watters 245, Thordarson 1XN0-1500-volt
unuer-fmnslormom £18.00, RO anfers %13.50. I—’nt tm

Haturs — Optically. pe! 1}9"0‘:

00— 18,

strip 7¢ per foot.
Jfuetance. Kpecind nuuufacturer’s
ing} l*nltpr i nndmw TR —- 470

-MED. HNK-test: uritm:e .
PAIED, 2000-test $4.00 4 $2.50, Ham»l sttt
46, James Curtis, 11049 l<.xghm Avenue. Fort, W orth, Pexas.

FIVE watt tubes, yuarapteed, ¥1 esch. Henwo Tube €.

Atlantie, Mass,

VANT: GR 558 band wuy etuster, U N-860, @81, 210%. Sell or
rrade Almost new W EZIZD $45, new $75. 54 meter
~ryatal, and other parts, What have you aud wirat do you want?
W lMR‘L Butler, Mo,

(YO0D conditioned used apparatus sale as follows: 60 watt,
HC300 voit d.e, Wi P‘i(mghouac dynamotor $8; 73 watr, 12-3K)
uit d, c. G.E. dynamotor $3; Croeker-Wheeler half KW, 500
le dynamotor, 110 volo d.c. drive with eontrol Erguipment
3 0-25 Westou RE arumeter umdei 431 $10; PT537 ribevsiais
$1; UV204 tube mountings $i; iur additional lst. Ap-
Daratus shipped FOB Auburn, W 4 if,), W. M. Garrard, Box &37.
Auburn, Alabama,

V’»—‘

#3, Give up to 500 voits,

275 volt generators used but good order §
0. lt. Wood, 46-20 102nd St..

’u() watt, 500 eycle generarors

Cluronwg, N, PR

{DEAT, plate ~upplv aperated irom storage batteries, High
ed ball bearing dynatotors and generatory designed for
. May be npemted by external mowar ur engine when order-
wj with shaft extension 3 dditional, General Fleetrio
4 /1500 voit 350 watt ‘ﬂ: 50. mﬂ volit 150 watt
,J’SO volt 50 watt $I8.
watt, $45.00, Hnltzer—Lahot
house 47.5,350 volt, %15
915 vnlc 500 ware $15

e W hr)ldmz serew dreiver! New putented jnvention!
"\\sm\fmtl\mm‘ ssible places, Sells $1.5

rages, oleciricians rudio
Jify 1084 Winthrop Blde.,

mechanics, ¢

100, profiv, Fy :
,xc!uq\p ierntory.

by on sight! B
Hoston.

‘CTA L, swmmelr prices wh crysials: 2500 ke, $14.00, 1700 ke.

%0.00, Blanks $4.00. First r nlmble oiter buys mmugrqph with
Ley and buzzer. Hollister, \\ 9DRD, Edwardsville, Kapsas,

Q R A SECTION

A0c straight with copy in following address form only:

WI1BQO — H. Cooper 28 ¥torr 5t,, New London, Coan,
W2AMAL — D, A, horniejewski, 326 Crane $St., Schenectady,

WOALU — Roy 15, Butler, Lorrane Hotel, Wabash aud Von
Buren St., Chicago, 111,

way You Saw It in @87 — 1t Idengities You and Helps Q8T RX
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A.R.R.L.Headquarters
. B. Parmenter, Chief Up, “rp.

The #ollowing calls and personal sines helong to
members of the A.R.R.L. Headquarters gang:

o

WIAL H, P. Westman " ws.”
WIBDI-WIXL F. E, Handy “fh."”
WIBHW-WIEH K, I3, Warner "kb.”
WIBMM-WIFL G. D, Meserve " dm,”
WIBUD A. L. Budlong *bud.”
WICEL ], J. Lamb *'jm.”

WIES &, A Hebert “abh.”

WIKP F. (', Beekley * heek.”

WIPX . G. Kepefick “ek.”
WISZ-W1BIZ C. C, Rodimon “rod.”
I.. 8. Huber “ou.”

R. A, Hull “rah.”

BECOME A RADIO OPERATOR

See the World, Earn a Good Income,
Duties Light and Fascinating

LEARN IN THE SECOND PORT U.S.A.

#adio Inspector located here.
wperatars iar the various Gulf ports.
m 'hp {1 =, A Lo come to for training,

MNrarly 100, of radio vperators graduating on tne iyulg
duruxg the past seven years trained by Mr. Clemmons, Super-
s isOr of Instruction,

A graduates placed to <date.
Sunimey ruas,

Member of the A RRL, = 70l "WAGR

iay and Wight Classes — Enrall any iime.

Write for circular

GULF RADIO SCHOOL

244 Howard Ave, New Orleans, La.

earfeans  supplies
Ytost logical location

Start training now for

HERE THEY ARE!
The Tubes You've Been Waiting For

We are now making deliveries on these
and several other types of transmitting
tubes. ’

Tvpe 5350 — 50 to 85 wartts unpuc at SO0
to 1000 volts, filament 3.8 volts 2.3
amps. Plate and grid terminals at top of
wbe. ..o e even .. $12.50

Fype 5ou, illustrated. 150 to 200 wartes *
input at 1000 to 20081 voits, filament 9,5
\’01t< 6.5 amps. Plate terminal at top.
tube descrves to be the nost popu-
lar of anv medium power tube on the
entire market. . . $23.50

Pype 370,
700 watts input at vp to 3000 voits, flament 18 volts
samps. A splendid tube {or the high power station,

$46.50

shimilar o type 360 but without bascz. 500 to

Rectifiers. We ztock and recommend the uew 6EX
Mercury Vapor Rectobulbs for plate supply to the
above and any other tubes, .vvvvov v e . 310,

E. F. JOHNSON CO., Waseca, Minn.
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A Rare Opportunity

Forty-Three Back Copies of

QST for SIX DOLLARS
POSTPAID

Four years of QST back copies,
nearly complete, with index

YOU HAD BETTER ACT QUICKLY AS MANY
OF THESE SETS ARE FAST DISAPPEARING

Reference is continually being made in QST articles
to previous issues. You should have these copies. Avail-
able at a special price.

All 1925 copies (except January, May

and July) $2.50

All 1926 copies —complete $2.50
All 1927 copies {except January) $ 2.50
All 1928 copies (except January) $ 2 . 50

All four vears for $6.00, a saving of $4.00, if all four
vears are ordered complete. If vou do not want ail
copies. state which vears are wanted.

Binders to keep these files in order
$1.50 each

Each hinder holds 12 issues of QST and does not
mutilate the copies.

ey P
- L
oy

1711 Park Street * Hartford, Conn.

L.
—————
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Pyrex Insulators make records
at the North Pole, at the South Pole
—and everywhere between

" North Pole N.Y.Times Radio
from which _ Station
Commander Byrd

previously sngualled/j 3{’ R
over PYEE;X equypped antenna\ o

Little America, Antarctica, Feb. 3rd, 1929

Uniformily excellent satisfaction Jrom
PYREX Insulators employed exclusively in
all antenna svstems all our ships, airplanes,
base and purtable stations, also extensively
in construction various transmitters.

— Hanson 9:55 P.M.

The messages from Commander Byrd when he flew across the
North Pole traveled out from an antenna equipped with PYREX
Insulators.

Commander Bvrd — and PYREX Insulators — recently set
a new world’s record in aviation radio, when near the South Pole —
his plane “Stars and Stripes,” 3000 feet above Antarctic ice,
established perfect two-way communication with the New York
Times station in New York City, 10,000 miles away.

The tranbmittinq and re(‘eivinq equipment in the “Stars and
Stripes’ is small, weighs only about 40 Ibs., and is of the short-
wave (34 meter) type with a puwer of only 50 watts. Plane radio
sets are alwayvs of low power because of weight limitation, The
attainment of 10,000-mile range of short-wave signals from such
a tiny set indicates the height of insulation achievement, and by
many radio experts is considered the greatest feat ever performed
by radio. f

You will make no mistake by following the judgment of these
ieaders. Protect vour set, transmitting or receiving, with PYREX
Insulators.

Auntenna, Strain, I
of various ¢ uffer cors
least write to us for compiele i

wnd-aff, Pillar and Bus-bar Types
ion. Buy fromn vour - dealer ov al
usiraied Jile caiatog.

Commander
" e ~ .
(1 ()l‘lllllg (JlaSS WOI kS | Bgrds Airpiane
" Dept. G4 "Stars and Stripes”
f . 3000 Fr. above
Industrial and Laboratory Division surface

i

CORNING, NEW YORK

A MARK OF CORN}NG GLASS WQRKS

‘RADIO INSULATORS

a6 Say You Saw Tt in Q8T — It Identifies You and Helps Q87T RUMFORD PRESS
CONGORD




110 Divisions — Readable to 1-10th Divisions

The Aero Wavemeter was designed for the
radio amateur and the experimenter, It is of
rngged mechanical and good electrical con-
struction and meets the exacting require-
nients of the properly conducted amateur
station.

Using the principle of the *'series gap,” and
having a definite fixed minimum capacity,
the amateur wavelength bands are spread
over a great many dial divisions. The velvet
vernier dial has 100 divisions, each of which
may be read to one-tenth of a division.

The 5-meter band covers -0 dial divisions;
the 10-meter, 40 divisions; 20-meter, 17
divisions and the 40-meter band, 25 divisions.

Ifor the 80-meter band, two coils are used.

One (72 to 82 meters) covers 45 divisions,
and the other (80 to 90 meters) covers 63
divisions.

Each coil excepting the 5-meter, uses No. 18
enameled wire tightly wound into grooves of
the bakelite tubing, The tubing has a 1§ in.
wall and is 2 in. in diameter. The Aero heavy
duty plugs and jacks make positive contact.
The heavy brass case has a black crackle
finish. The 3/16" black bakelite top is hexa-
gonal shape to prevent rolling. The indicator

is a standard neon lamp. ach wavemeter is
individually hand calibrated. Standard coils
shown are 20, 40 and 80 mieters, included in
price. 5- and 10-meter coils extra.

Write for prices and special circntlar

Aero High-Power Xmitter and 150-Watt Amplifier

For operation on 10-20-40-80-100M. Bands

The first high-
power amplifier
to use the UX-
860 screen grid
tubes. 1929 In
Every Detail,
150 Watts of

Causcd Favor-
able Remarks
Everywhere.
Flexibility that
Fills Every
Ham Need.

You can use either two UX-852 tubes when
using this new Aero Kit No. 52 as a single
unit for a transmitter; or two UX-860 (screen

grid) tubes, employed when using with Aero
Kit No. 55; or as a 150-watt amplifier in any
master oscillator combination. For  those
desiring a master oscillator system, this unit
works with a high degree of efficiency as an
amplifier. With two screen grid UX-860
power tubes in this arrangement, it requires
no neatralizing. Hook this nnit on your pres-
ent oscillator, converting it into a 1929 job,
with ample power for ham use.

Power supply delivers 2000 volts at 250 M.A.
Employs two of the R.C.A.'s newest recti-
fiers, UN-866. Duce to the constmctjon of
the UX-866, unusually high voltage may be
applied safely to them.

Kit No. 52 — Including the power
supply, but not including tubes.

M The Acro
Listening
Monitor en-
ables any
amateur
transmitter
to check his
own note,
to know
whether it is
pure D.C. or not. It is a safe, sure and accu-
ratc way of knowing your station without
depending upon the reports of others. Watch-
ing the amnmeter won’t help you — you ‘need
the Aero Monitor to be absolutely positive.

Aero Listening Monitor

The Acro Monitor is a comnleteli; shielded
unit encased in a black metal cabinet, size
x x 234 in. Filament and B supply is
included. It operates with a UX-199 type of
tube and employs a stable circuit, delivering
a signal intensity of about R-4 or 5. Equipped
with automatic filament control. The bat-
tery supply is thoroughly shiclded from the
R.F. A reliable, scientific instrument. Ship.
wt., about 24 Ibs.
Model M-29 Aero Monitor, including Dry
Batterics, but no tube. List Price..$15.00
Send for Aero Green Book and 1929 Sup-
plement showing newest Short Wave
Products, Price..vcceveeeeeeereees,25¢

Send for new Short-wove supplement showing new 1929 products. It is free to QST readers

4611 E. Ravenswood E@ m@u Chicago, Illinois,
Ave., Dept. 359 ¥ INCORPORATED L U.S. A

R E
“Aero-Call” Factory-Built
Short-Wave Converter

No short-wave converter on the
market is comparable with the new
1929 “*Aero-Call.” Its advent sounds
a new cra in short-wave converts.
Many factory-built items of this
character now being sold are giving
trouble particularly on_the A.C.
models, because there hias been found
no general adaptation of converters
to the A.C. filter on_the broadcast
sets. The new “‘Aero-Call” Convert-
crs eliminate all these difficulties.
Model A for A.C. Sets.....$25.00
Model D for D.C. Sets.....$25.00

New 1929 Receiving Coils

Designed
for the new
amatecur
20, 40 and
80 meter
bands, for
use with
00003 con-
denser,
including
Ing-in
ase with
new design
adjustable
space -
wound
primary.
) Complete
Kit L. W. T. 13, 3 coils, $12.50.
Single coils — 8.2 to 12.6 meters;
19.4 to 21.5 metere; 40.0 to 45.0
meters; 75.0 to 86.0 meters, $4.00
cach. L. W. T. 100-P, Plug-in_basc.
$3.00; .00003 Condenser, $1.50.
This condenser to be shunted with a
.00008 Fixed Condenser.

New 1929 Transmitting Coils

In accord
with 1929
practice,
First_use of
plug-in coils
for high
1730\ver up to

5 amperes
Heavy alu-
minum car-
ries500watts
safety. New
material
space bar
superior to
giass. Many
new features,
For use with
450 mmid,
condenser, Kit of 2 coils with
plug-in mounts, 9.6 to 27.0 mecters
$15.00; 14.2 to 43; also 31.8 to 90.3
meters, $15.00. Single coils, $5.50,
without Bases. Plug-in mount-
Ings only, pair $3.50; Plugs only,
with nuts, pair $2.00.

Choke No. C-250
A Compact Choke
Coil for suppressing
high frequency oscil-
Iations in transmit-
ting vacuum tubes.
Price $1.50.

Aero Transmitting Choke
No. C-248, $1.50.
Aero Transmitting Choke
No. C-249

$1.50, C-60, $1.50, C-65, $1.50




The World’s Record! Direct two way radio com-
munication between the New York Times Radio
Station and Commander Byrd’s Airplane flying over
the Antarctic.

Every Radio Amateur shoild know that Burgess
Radlo Batterles are used i 1n the Antarctlc Expedition

BURGESS BATTERY COM PANY

MADISON, WISCONSIN
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