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ratus

Is primarily intended for the amateur experimenter

Type 446 Voltage Divider
Price . . $2.75

Type 287 Ohmmeter
Price . . $30.00

The Type 287 Direct-Reading
hmmeter consists of a battery and me-
ter in series with & resistance which
protects the meter from damage at short
vireuit. The dial is calibrated directly
in ohms. One of the greatest uses of
this chmmeter is the checking of appar-
atus., Its indication of the actual re-
sistance of the civeuit makes it particu-
larly useful in the laboratory.

The Type 446 Voltage Divider i
a true output potentiometer device. It
is wound in two sections, one of 15,000
ohms primarily intended for a 300 volt
rectifying system and a 1,500 ohm sec-
tion for obtaining the bias voltage of a
power tube. It is equipped with four
adjustable slides, by means of which any
combination of veltage may be obtained.
This unit dissipates 60 watts and may
he used with a 500 volt rectifying system
by connecting two units in series.

Type 437 Center Tap Resistance
Price . . . $0 . 5()

In using alternating current 2
means of obtaining the mid-potential of
the filament is required. The type 437
Center-Tap Resistance i3 designed to be
mounted directly across the filament
terminals of any tube socket by means of
adjustable contact prongs.  This unit
provides the center tap of the filament
in circuits requiring such & eonnection.
The tap is made by means of an adjust-
able slide. Thjs unit has a total resist-
ance of 60 ohms and is capable of car-
rying 200 milliamperes.

30 STATE ST.
CAMBRIDGE, MASS.

174 BRANNAN ST.
SAN FRANCISCO, CALIF.

Bulletin No. 931 Is
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Where Reception

Must Not Fail
— se S=M

The world knows the
story of Goebel and Davis,
and how they piloted the
raonoplane Woolaroc to
victory and the $25,000
prize in the Dole flight
from San Francisco to
Hawaii. But for the radio
fan there's another thrill

was sighted on the island
of Maui. But the S-M
plug-in coils that formed
the basis of the Woolaroc’s
receiver did not fail.
Read the particulars of
this histe v-making flight,
as graphi« ally described in
the LR.E. “Proceedings’’

in the dramatic story of

the radio beacons which guided these planes—of
fading beacon signals; of a tube held by the navi-
gator for two hours in a broken socket, until land

for September by Clayton
C. Shangraw of Wright Field, with photographs
of the Woolaroc’s receiver built around familiar
and dependable S-M plug-in coils.

S-M “Round-the-World” Short Wave Kits

Your television experiments and short wave
reception—-do you depend on a receiver which is
itself of “experimental” construction and requires
excessive attention to insure reliability and time
to change wave lengths! If you own an SM
“Round-the-World” Receiver, in its neat alumi-
num shielding cabinet, with its screen grid r.f
stage and quick-acvon plug-n coils, you can rest
assured your reception—whether code, voice, or
pictures—interstate or international—will be
top-notch. all the time.

e

Complete Kit
Everything necessary to build
the complete four tube s.f.
regenerative  (non-radiating)

New S-M Coils
New 8SM 13ltvpe
moulded bakelite coils,
used in 730 sets, fit any
standard 5-prong tube
socket. Four coils in kit
cover 17 to 200 meters;
two extra coils now
available cover the
broadcast band also:
131X, 190-360 m. $1.25
i31Y, 350-650 m. 1.50

Essential Kit
Contains the two tuning and
tickler condensers, four wound
plug-in coils, coil socket, and
three rf. chokes, swith full
instructions for building a 1,
2, 3, or 4 tube set.

732 Essential Kit...... $16.50

1 bl
Adapter Kit
Coraplete with aluminem
cabinet, less the two audio
stages. Used with an adapter
short-wave set, includingalum- plug, it converts any broad-
inum cabinet and two S5-M cast receiver for short-wave
Clough audio transformers. use. Ideal for Television.
730 Complete Kit....,.$51.00 731 Adapter Kit......$36.00
730 Set, Wired...... 66.00 731 Adapter, Wired. ...46.00

You Can Give S-M Tone Quality to Any Set with S-M Clough Audios

others in the comparison amplifiers used in S-M
demonsirations at recent radio shows., They are
made in two sizes: S-M 225, st stage, and 226, last
stage, are $9.00 each; 8-M 255, Ist stage, and 256,
fast stage, are $6.00 each.

S-M Clough-system audio transformers are guar-
anteed unconditionally to give better tone quality
than others, with higher amplification, regardless
of size, weight, or price. They sell in tremendous
guantities, by simply comparing results with

Are vou receiving “The Radiobuilder*® veguiarly? No. 5 (Sept.) de-
scribed a Comparison Amplifier for comparing audio transformers. - ;
No. 6 {(Qct.} told ahout the new “PA” Public Address System. To S.M

< 5 Silver-Marshall, Inc.

Authorized Service Stations, it comes free of charﬁe’, with all new con- 858 W. Jackson Bivd., Chicago, U. S. A.

write us about the
+oa.Send vour complete camalog, with
sample copy of the Radiobuilder. I

structional Data Sheets. If you build professional
Service Stution franchises.

voosFor enclosed 2Z¢ stamp, send Data
Sheet No- 3 on Short Wave Sets.

SILVER-MARSHALL, Inc., E5&ESNETR:

8 NamMe...oeiivsresssrssssssressrsssnee

Address. e e iiiiiieriiiirsanenssiee
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Safeguard
Your A. C.

Installation!

ATISFACTORY and economical

operation of A. C. receivers is
contingent upon maintaining close
regulation of operating voltages, by
means of suitable A. C. measuring
instruments. This is necessary be-
cause of the wide fluctuation in the
potential of secondary lines furnish-
ing current to house lighting circuits.

Set manufacturers, dealers and
electric light and power companies
everywhere are cooperating to the
end that voltage regulation, both on
supply lines and in connection with
voltage control equipment of the re-
ceivers themselves, may be effected
for the better operating service of all
set owners, For this reason, as well
as for other testing requirements out-
lined in the following, all purchasers
of A, C. receivers are urged to provide
themselves with an instrument such
as is shown in the illustration—
known as the Weston Model 528 A. C.
Voltmeter, range 150-8—4 volts.

When you find that there is an

WESTON

RADIO
INSTRUMENTS

excessive input voltage, it follows
that there is too high a voltage on the
filament which shortens the operating
life of the rectifying tubes. The
Model 528 Voltmeter therefore checks
the line supply voltage at all times
and indicates when adjustments
should be made to manually operated
line voltage regulators between the
power supply and the power trans-
former. '

This voltmeter also indicates when
the line voltage is over-rated, thus en-
abling the operator to make an ad-
justment in the set for the higher line
voltage so that normal life can be
obtained from his tubes.

The Model 528 is also made as
Ammeters which are especially use-
ful in checking the total load of the
A. C. Set—in conformity with set
manufacturers’ instructions. The
determination of A. C. filament flow
in A. C. tube filament circuits is
easily obtained by means of this
instrument.

Write for your copy of Circular J fully
describing the Wesion Radio Line

WESTON ELECTRICAL INSTRUMENT
CORPORATION
602 Frelinghuysen Avenue
Newark, M. J.

T ko
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Section Communications Managers of

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

ATLANTIC DIVISION
Eastern Pennsylvania Wiqp J§. B. Morgan. 2nd 431 1, Willow Grove Ave. Chestnut, Hill, Phila.
Maryland-Delaware-l)ismct\mAUglumbla

r, H. H, Tayton 03 Washington st Wilnington, Del.
Southern New Jersey WICHG M. J. Fotysh Box 49, RFD 1 Cranbury, N. J,
Western New York WsbJ . 8, Tavler JA8 Masten St. Ruttalo
Western tleunsyivanis WRCRD A, W, MecAuiy 308 Third St akmont
. CENTRAL DIVISION
[linois \‘{HAPY Yred J. Hlnds G337 Ok Park Bivd,  Berwyn
indiana wacyg D J. Angu ST N, llinots 5t fndianapolis
Kentucky WHBAZ 1B, Wameu. ur Box 97, R. I D, 1 Lautsville
Michigan WRCEE Ballas Wise #4187 Falcon Ave, faetroit
Onio WHRYN H. . Storck 94 Carpenter St. C'olumbus
Wisconsin WIvD . N, Crapo M3 Newton Ave, Mitwaukea
DAKOTA DIVISION
North  Dakota WiDYV B, X Warner 309 4th Ave, Fnderlin
south Dakota WIDGR B, ML basek T30 Ulinels St Huron
tSorth Minnesota WIBVH Cart L. Jabs I James St St Paul
south Minnesota WIRYA I, . Contam 3538 Third Ave. So. Minneapulis
DELTA DIVISION
Arkansag® WIABL Hf K. Velte 408 U Rt Little Rack
Louisiana AWRITK Frejtag 129 Camp St w\v Orieans
Mississippl WHAKP .E W CGtullett 1708 23rd Ave eridian
Tennessee WHFT ol Furdue o Radio Station WEAW Naslnille
HUDSON DIVISION
!uaatem New fork WUCNS T, M. Hnihronk 2 Livingston Ave, White l'lalns
O & Long IslandW"KR M. B, Kahn RI7 W, 141st 8t
Nnrth New Jersey WIWR A G, Wester, Jr, S Princeton &t \laple rm
MIDWEST DIVISION
lowa WYDZW oW, Kerr Little Rfoux
Kansas WICET £ HD Awis 915 Tinealn Ave, Toneka
Migsourt WIRR f.. B, Laizare w010 Mercier ¥t fuunsay Clty
Nebrasks WUBYGQ ¢ B, Deihl a80% Cedar St, Omahia
NEW ENGLAND DIVISION
¢lannecticut W1ZL, ¢, & Weldenhammer 33 Washington Place Rridgeport
Maine WIBIG Frederick Best 13 B Crescent gt Augusta
Eastern Massachusetts  WIUE E. L. Battey 39 Royal St Wollaston
Nestern dassachusetts  WIUM I’x'. John A Tessmer, X Wehaffner St Whorcester
\rW Hampshire WI1ATJ W, Hndge Y97 Main ®e, ilaremont
Rhode 1sland WIBCR (' N. Kraus 92 Keene St Providence
Farmont Wi Clayton Paulette North Troy
NORTHWESTERN DIVISION
Alagka WWDN W. B._wilson 7, 8. LHT Fern Ketehikan
idaho WITACN-TIL dames L. Yeung 303 13th Ave, So. Nampa
Montana WTAAT-TQY 0, W, Viers Ked Laodge
Oregon wirp R. . Wright 21 Ross 8t rortiand
Washington WITD Otta Johnson +340 30th Ave, W, Seuttle
PACIFIC DIVISION
Hawaii KBCFQ i L. Fullaway 714 Manoa Rd. Honaluln
Nevads Wero R, Neweombe Yerington
Los Angeles M 1, ¥ AWallace 199 W, Toird 8t Long Beach Calif,
Rpnta Clara Valley 1 J. Quement 252 Hanchett Ave, Ban fose
tast Bay d. Walter Frates 268 62nd St, Oakland

“an rancisco

Raeramentn Valley 0, Mawmn QK0 N, St Racramentn

Arizonn Famb W, First St Mesa
©hilippines* Jimenez #an Fernando 8t.  Manila
San Diego WHBL . A Sears 236 Bonair St Las Jolla
ROANOKE DIVISION
rvrth (’amllna W4sT Tinno Schuelke R P, D Noo i Rideeway
v irg WACA £ F. Wah'ford IR (‘ambridge Ave, Roanoiga
\VNC Virglxﬂa WEHD <0 R} Hoffman 186 Chaneal Court Wheeling
ROGKY MOUNTAIN DIVISION
Colorado WOCAA o R, Btedman 147 Alhion St Tienyer
{/tah-Wyoming W6BAJ Parley N. James 430 D7 S, Salt Lake Clity
SO0UTHEASTERN DIVISION
\labama W4AHO A, DL Tram 217 Catoma Bt Montgomery
Worida A4 . E. Ffoulkes 02 Mpearing Nt dacksanvilla
fleorgia-Houth Carolina-Cuba-Forto Rico-lsle of Pine
WART 1L L, Reid 11 Shadowiawn Ave, Atlanta
WEST GULF DIVISION
Northern Texas WHAKN J. H. Robinson, Jr. 322 Cumberiand St. Pallas
Oklahoma WHAMO (tlenn Morgan 3 Asp Ave, Norman
southern Texas W50X ®.W Prarklin IR0E Valentina St Houston
New Mexico WaTT T B, Radka Tucwaeari
MARITIME DIVISION
Newfoundland VERAR Loyal Reid Avalon iouse Johns
New HBrunswick YHIEL T. B, lLarey o N B, Power Co, Nt Sfohn
WNova Seotia VEIDD W, . Rorrert 1 Sinelair &t, rtmonth
Prince Tidward Island VYE1BZ ¥, W, Hyndman S Fitzroy 8¢, ’harlottetown, P,
ONTARIO DIVISION
Ontario YRATO . ¢, Thempcon SRR Queensdale  Ave, Toronto, &
QUEBEC DIVISION
{Quebec YE2BE Alex Reid 189 T.opan Ave, Rt, Lambert
VANALTA DIVISION )
Albert HA k., Tayier 101IT-RTth  Ave. Edmonton
Briush Columbia VF BI . & Brocks HIRY (lamasun 8t Yanenuver
PRAIRIE DIVISION
Manitoba VEAFY . B, Rinelair 203 Cambridge St, \Winnipeg
Haskatchewan VEAFC W. J. Pickering 514 19th &, W, Princa Alhert

*Temporary officials appointed to aet until the membership of the Rection eoncerned chnose permanent
#CMs by renomination and eleetion,




Remarkable
Federal
Feats

Verified reception
time and time again
at Buffalo, N, Y., of
such stations as
JOAK, Tokye,
Japan, 2L0, London,

Havana, Cuba, gives
dramatic evidence of
the powers of the
Federal Frr.

Livensed under patenisowned and ar contralled by Radio Corpore.
tion of America, and 18 Canada Y Cansdian Radio FPatente. Lid.

ORTHO-SONIC™

America’s Sensational
Distance Getter
At a New Low Price

ITH price reduetions on the entire line of Federal Radios

- America's Finest in every class—-comes a reduction in
the price of the Federal Fr1, from §250 to $1453, for the battery
model, from $360 to $2z0, for the 6o cycle light-socket model, and
from $380 to $245 on the 25 cycle model.
most sensational
Antenna-ground operation with four stages of
tuned radio frequency, detector and two stages of amplification,
combined with the most precise engineering standards known in
the industry, give delicate hair-line tuning with extreme sensitivity
to the weakest of signals picked up by the Antenna. ‘The Federal
Fr1 has dramatically demonstrated its remarkable distance getting
powers wherever tested.

The Federal Fr1 is beyond question America’s
D, X, receiver,

Ask the Designated Federal Retailer in your community to dem-
anstrate this phenomenal receiver ot write direct for complete
specifications.
Federal prices do not include tubes
and are slightly higher west of Rockies.

FEDERAL RADIO CORPORATION, BUFFALO, N. Y.

OPERATING BROADCAST STATION WGR AT BUFFALO
Federal Ortho-sonic Radio,’Ltd., Bridgeburg, Ont.

eld
R{.caldl]uc»

¢ Federal's making poseidie Ortho-
somic reproduction is ;mlmt':d Wndor £1.5, Letters Fatent 12, 1,842,370
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The American Radio
Relay League

The American Radio Relay League, Inc., is a non-commercial
association of radio amateurs, bonded for the promotion of interest in
amateur radio communication and experimentation, for the relay-
ing of messages by radio, for the advancement of the radio art and
of the public weifare, for the representation of the radio amateur in
legislative matters, and for the maintenance of fraternalism and a
high standard of conduct.

It ig an incorporated association without capital stock, chartered
under the laws of Connecticut. Tts affairs are governed by a Board
of Directors, e¢lected every two years by the general membership. The
officers are elected or appointed by the Directors. The League is non-
commercial and no one commercially engaged in the manufacture, sale
or rental of radio apparatus is eligible to membership on its board.

“Of, by and for the amateur”, it numbers within its ranks praec-
tically every worth-while amateur in the world and has a history of
glorious achievement as the siandard-bearer in amateur affairs.

Inquiries regarding membership are solicited. A bona fide in-
terest in amateur radio is the only essential qualification; ownership
of & transmitting station and knowledge of the code are not prere-
quisite, Correspondence should be addressed to the Secretary.

DIRECTORS

Dakotn Division Pacific Division

Preaident
HIRAM PERCY MAXIM

. M. JANSKY, JR,
Dept. of Elec, Eng, 1I. of M,
Minneapolis, Minn.

Drawer 2102,
Hartford, Conn.

Delta Division
BENJ., ¥, PAINTER
424 Hamilton Wat’l Bank Bldg..
Chattanoogs, Tenn.

Viee-Preaident
CHARLES H. STEWART
Bt. David's, Pa.

Hudson [ivision
DR. LAWRENCE J. DUNN

Canadian (General Manager
. H. K. RUSSELL £y snson Plase
b Mail Blde., s R

‘Poronto, Ont. Midwest Dinision

PORTER H. QUINRBY

817 Lauderman Building,
&t. Louis, Mo.

New Fngland Divigion
DR. ELLIOTT A. WHITE
Darimouth (ellege,

Hanover, N.
Central _Divigion Northweatern Division
JLYDE E. DARR K. W, WEINGARTEN

187 Hill Ave., Highland Park, 3219 No. 24{th &t.,
Detroit, Mich. Tacoma, Wazh.

Atlantic TDivision
DR. EUGENE . WOODRUFF
284 W. Fairmount Ave.,
State College, Pa.

OFFICERS

President . . . . . . .
Viee-President . . . . . .
Seeretary . . . . . . .
Treasurer . . . .« « o =
Communications Manager . .

ALLEN H. BABCOCK
66 Market &t.,
Southern_Pacific Ce.,
Ban TFrancisco

Roanoke Division

w. TREDWA% GRAVELY

Box 245,
Danville, Va.

Rocky Mounigin Division
PAUL M. SEGAL
Box 1771
Denver, Colo,

Southeastern Division
HARRY ¥. DOBBS
Harry ¥. Dobbe, Ine.
2456 Spring St, N, W,
Atlanta, Ga.

West uif Division

FRANK M., CORLETT

2518 Catherine St.,
Dallas, Tex.

HiraM PErcy Maxim, Hartford,Conn.
Cras. I 8tEwart, St. David’s, Pa.
KENNETH B. WARNER, Hartford, Conn.
ArtrUR A. HEBERT, Hartford, Conn.
B, Epwarp HaNDY, Hartford, Conn.

ADDRESS ALL GENERAL CORRESEONDENCE TO THE EXECUTIVE HEADGUARTERS AT HARTFORD, CONN




HE International Amateur Radio Union

has adopted a new constitution where-

under it becomes an international fed-
eration of independent national amateur
societies like our A.R.R.L. Thus at length
there is consummated that dream of many
years, a true international amateur body
to deal with the international aspects of our
amateur radio, a dream never capable of
realization while the Union continued as a
single world-wide association of individual
memberships. Progress has been slow in
the development of the federation from the
association formed at Paris in 1925, with
many difficulties to negotiate and many dif-
ferences of opinion to reconcile, but at last
it has been done. 'While in 1925 such a
union was impossible because national so-
cieties of bona-fide transmitting amateurs
did not exist in many countries, the proba-
tionary period in the Union’s existence has
vesulted in many cases in the establishment
of those strong societies as outgrowths of
the Union’s original “sections”, and so the
time has by no means been wasted.

The new constitution is printed in this
month’s I.A.R.U. department in QST. Every
amateur ought to read it and know for
what the Union stands and how it operates.
Amongst its purposes are “the promotion
and codrdination of two-way radio com-
munication between the amateurs of the
various countrieg of the world; the effecting
of cobperative agreements between the
national amateur radio societies of the vari-
ous countries of the world on matters of
common welfare; the advancement of the
radio art; the representation of two-way
amateur radio communication interests in
international communication conferences;
the encouragement of international fratern-
alism.” It will not concern itself with the
domestic affairs of any society but exists
for the purpose of smoothing out our inter-
national difficulties and applying to the
radio relations of amateurs in different
countries that same brand of practical co-
éperation which we have found so essential
in our national affairs.

League members who rvecall the list of
countries in which the Union, in its origin-
al form, had “sections”, will be pleasantly

surprised to read the present membership
roster of the ILA.R.U.: American Radio Re-
lay League, Asooumon E. 4. B. (Spain),
Associazione Radiotecnica Italiana (Italy),
Canadian Section A.R.R.L., Deutscher Funk

Technischer Verein (Germany), Neder-
landsche Vereeniging woor Internationaal
Radioamatenrisme (Netherlands), Radio
Society of Great Britain, Resean Relge
(Belglum) Reseaun des Emetteurs Francais
{France), South African Radio Relay
League, Wireless Institute of Australia,
plus sections not yet converted into fully-
fledged independent societies in Argentina,
Brazil and Switzerland., Negotiations are
under way now to bring into membership
the amateur societies in Norway, Poland
and Portugal. Other societies are invited
to apply. The AR.R.L. has been named
as the headquarters member, and the
AR.R.L’s president, vice-president and
secretary occupy their respective offices in
the Union.

This, then, is the international machin-
ery which the amateur has set up for the
expansion and the safe-guarding of his ac-
tivities evervwhere. Like our League it is
“of, by and for the amateur”--the two-way
communicating amateur—and non-commer-
cial. International amateur communication,
g0 precious to us, so vital a force in the
flowering of friendships and in the creation
of that common understanding between peo-
ples which is the best guaraniee of peace
and happiness, will encounter many prob-
iems on which cobperation between national
societies will be necessary. Parhcularlv
will this be true when the provisions of the
Washington Convention take eifect, No
one national society can dictate what all
amateurs must do. Nobody would pay at-
tention. Yet there must be orderly discus-
sion, the weighing of problems, and order-
ly solutions mutually determined, or our
international contact will suffer. We need
the L.LA.R.U. It will act as the medium be-
tween societies to effect that vital codpera-
tion.

'The rehabilitation of the Union at this
time is a splendid thing for all of us, Itis
a gtrong point in the amateur’s preparation
t0 take care of himself in the changing con-
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ditions and amongst the manifold difficulties
which 1929 ushers in. 1is principles we
know are sound, because they are unselfish
and because they have been tested for vears
in A.R.R.L, and every other successful ama-
teur association. It will work weil for us,

DECEMBER, 1928

not only in the bolutwn of practical oper-
ating prab\ems but in hastening that dav
when in every country of the world there is
contact and understanding between its peo-
ple and those of other lands.

K. B, W.

The “Good Old Days”

HERE seems to be a pretty definite
Tfeeling among hams today that the old

game has changed within the lagt few
vears from the friendly rag-rhewing state
that characterized it some time ago.

One ham writes as follows:

“It seems fo me ag if amateur wireless
telegraphy is being put too much on & busi-
ness basis, It seems as if the fellows who
do not have messages to get thru are out of
the game,

“If I answer & station, the first thing he
asks is QRU. If I say NIL, then it’s ‘78’
ﬁgr me. I don’t even have a chance to QRA

im.

“Where is the fellow who calls his pal
in another 8tate and says ‘How is the
weather?” or ‘How does the world treat

vou? There are very few of those fellows
around.”

Now, brother hams, just when was this
letter written? Recently? Wot s0 you
would notice it! ¥t was written nearly nine
years ago, at the hey-dav of the spark, and
the “good old days” of yore, when J. Q.
Smith was the Traffic Manager of the
League and a transcon needed at least two

relays to get across the country. It was
written by Hutchinson, ?HR, in March,

1920, and published on page 47 of the ST
of May, 1920,

Apparently, the game has not changed
so much. We still kick about the same
things,

-
. 4

Station Descriptions for 1929

HERE have heen a great snag of
Tqueries as to why station descriptions

have been missing from QST during
the last few months., In explanation we
have said that stations are described in the
magazine to provide examples of the best
practice for the aid and inspiration of sta-
tion builders—or vre-builders—and that
carly 1928 ifvpe stations, except in rare
cases, are not examples of what is consid-
ered the best practice for 1929. At this
time, however, 1929 type stations are being
evolved in hordes and the material for a
series of station deseriptions in next vear's
¢ S8Ts undoubtedly exists in abundance. Who
ig to start off the new series of frue 1929
type stations?

Sharp photographs of posteard size or
larger are desirable together with a de-
seription in detail of all cireuits and ap-
paratus.

“JAMES { WHAT DO YoU MEAN &
= BY TUNING IN THAT “OW‘D——-L,:

GIRL sHow it”

IN 1928

FATHER INSTALLS A RADIOTELESCOPOGRAPH
THE PROPHESY DOESN'T QUITE COME TRUE

This carfnon iwas published in the May, 1821 iasue of QST.
dude of 1938 was probably ten years too soon.

We #ee now thal the




DECEMBER, 1928

The Construction and
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Operation of a 3500-kc.

Crystal-Controlled Phone

By Earl W. Springer*

N VIEW of the fact that the frequency
band from 3500 to 3550 ke. iz avail-
able for phone work, a number of
amateurs are getting phones on the air.

About half of them successfully hit the
correct frequencies and stay there.

If we just stop to think, 50 ke. is really

a very narrow range in which to work and
for phone transmission there is only room
for five stations to operate without inter-
ference if they were separated by a fre-
quency of 10 ke, However, it has been my
experience that five amateur phones of the
average loop modulation type
couldnt get into a Irequency
band of 60 ke. and work without
interference even if their carrier
frequencies were 10 ke. apart,
for just as soon as modulation
is impressed, wobbulation starts
up, and the said phones can be
found covering 15 ke. or more
with the addition of a 5 to 10 3
ke. shift in frequency as the
tubes warm up.

¥ have been using a acreen.

grid e.f. receiver for 3600-ke,
phone work and I find with this
receiver that tuning is rather
sharp, cutting off quickly at
somewhere near 10 ke. Some
of the phones 1 pick up appear
to have very poor modulation,
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target is within the range of the shot. The
distance covered in any case is never great.
Now let us take for our example, the rifle.
With only a very small amount of powder,
a single ball is shot a long distance with
great speed and force. To hit the target,
however, good aim must be exercised.
Radio transmission is just the same way,
it seems. The broad transmitter is easy to
tune in but is neither able to cut through in-
terference nor cover distance with the same
effectiveness as the transmitter radiating all
its energy within a narrow freguency band.
+300V +10gov
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CRYSTAL OSCILLATOR.
[ZED T0O PREVENT SKELF-OSCILLATION

250wunid. receiving condenger.

gs0-upfd. fixed condenser.

250-unid. receiving condenser double apoced.

25 turng of No. 18 d,c.c. wire on a 414" form.

HEISING MODULATION 18 APPLIED TO THE
YHE AMPLIFIER IS NEUTRAL-

vet when the r.f. stage is de- rp o L7 Furne of T vibbon 47 in diameter
tuned, the detector alone being r1. Eradleyienk.

used, the modulation clears #2, 2600 ohms. w

vight up. In other words the RFYC 150 turns of No. 30 d.c.c. on o 1" form,

wave being picked up is wob-
bling so much due to modulation that the
r.f. stage cuts off that portion of the signal
which shifts more than 10 ke. from the fre-
guency setting of the receiver.

A signal that is covering up a large fre-
quency range by modulation wobble cannot
expect to be as effective as u signal main-
taining a constant frequency, and having
all side bands_ generated by modulation
alone, The whole problem has a parallel
in the. “shotgun and the rifle” as men-
tioned in QST some time ago.

In the shotgun example, several ounces
of powder are used fo force a number of
smajl shot over a large area covering a
short distance. The man using such a gun
doesn’t have to be a good shot to hit the
target, for he can bang away in the general
direction of the mark and expect to score
somewhat of a hit providing, of course, the
“WIBWI, R. R.—Fort Wayne, Ind.

The object was, then, to design and con-
struct & transmitter that would do the rifle
act for radio transmission and not the shot-
gun one as most transmitters do.

There are two types of transmitters that
will do this; these being the mastier oscillator
type and the crystal controlled type. Bet-
ter results are obtainable with crystal con-
troi, and wave shifting due to tubes warm-
ing up does not take place, while the master
oscillator, power amplifier set, unless the
oscillator is matlerially under-loaded will
have some slight shift. Because of its
greater stability, the crystal was chosen.

The next ¢uestion was the manner in
which the carrier would be modulated. Two
methods were tried, both working out well.
The first method tried was to modulate the

1. Bath of these are osecillator-amplifier transmit-
ters and differ chiefly in that one empiovs a erystal
to determine the frequency while the other does not.
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erystal oscillator. As will be seen in Figure
1, the Heising constant current, svstem was
employed.

Using this circuit, as high an r.f. voltage
ecannot be placed on the grid of the ampli-
fier tube as for c.w. operation because volt-
age peaks caused by modulation must be
allowed for. When too high an excitation
is used, the amplifier plate current will drop
back when modulation is impressed. The
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FIGURE 2. {N THIS ASE THE
18 MOMILATED

The upper itwo tubes comprise the apeech amplifier and
modulator while the lower two are the crystal oscillator and
The consiants are approximaieiy the same
as given in Figure i nnd arve, thercfore, not yepenied here.

wf. amplifier,

proper location of the amplifier grid clip
on the woscillator inductance is that point
where the awmplifier plate current remains
fairly constant, when modulating. In actual
operation this plate current jerked back and
forth somewhat while modulation was going
on. The antenna current will usually drop
back a small amount when modulation is
impressed although points of adjustment
of the oscillator and amplifier with rather
low plate inputs may be found where up-
ward modulation of the antenna current
takes place. However, whether the an-
tenna current falls off or increases using
this system, it seems to make little differ-
ence. The main thing te keep in mind is
to have the plate currents of all tubes re-
main constant when modulation takes place
if nearly perfect modulation is wanted.

It was found that a Bradleyleak was fine
for the grid leak of the oscillator and for
highest percentage of modulation of the
vscillator a rather high resistance value
of grid leak was necessarv. The variable
adjustment makes it possible to quickly
adjust for highest output.

In the oscillator, the use of a grid leak
seemed to be much better than the “C”
battery for the following reasons: When
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the “C” battery is used it is necessary fo
use an r.f. choke with a natural period
somewhere near the frequency of the crys-
tal. If the choke happens to be too near
the frequency of the crystal, it may wreck
it due to forced oscillation, should any feed-
back occur from the amplifier. When only
the resistance is used, even if the amplifier
does get out of neutralization, it will not
have near the regenerative effect on the
crystal oscillator as when the
Y battery and choke method
is used. Still one other advantage
of the resistance is that the oseil-
lator ecannot operate unless the
crystal oscillates, and it is there-
fore impossible to have an input
to the amplifier at any other than
the crystal frequency.

The second method employed was
to modulate the amplifier stage by
the Heising system. A modulator
tube of the same rating as the
amplifier tube was used. With
this system, it is possible to run
the execitation voltage applied to
the grid of the amplifier up to the
value that would be used for c.w.
operation because no modulation
peaks will be impressed upon the
grid of the amplifier stage., It is
thus possible to get somewhat
greater output with this method.
The circuit is shown in Figure 2.
Most phone operators do not pay
enough atfention to the audio amp-
lifiers used and distortion occurs
in either the speech amplifier or
modulator tubes. Under no con-
ditions should the plate current to these
amplifier tubes wvary when modulation is
taking place.

Let us refer to a sample characteristic
curve showing the effect of grid voltage
upon plate current for the standard type
of vacuum tube. This is shown in Figure 3.

Assume the rharacteristic curve x-y for
a given plate voltage. Loecate the operating
point of the tube at b by using a high nega-
tive grid bias, When the wave form of
voltage indicated by the dotted line is im-
pressed on the grid the resuitant plate cur-
rent wave form will be produced as shown
by the graphic construction. It iz easily
seen that the area of the loop above the
line b-¢ fs much greater than the area of
loop below the line. From this we conclude
that the sum of the areas of any number
of loops above the line b-¢ will be greater
than the sum of the areas of the loops
below the line. This condition results in
an increased d.c. plate current when
the operation point of the tube is at b, and
a signal is impressed upon the grid,

Using the same construction as for opera-
tion at point b, point a is located at the
center of the slope of the characteristic
curve by decreasing the bias to about 25
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volts. UUnder these conditions when an a.c.
voltage is applied to the grid, a wave form
of plate current shown by the solid line
will be produced. From the figure it is
easily seen that the areas above and below
the line a-d are cqual to each other, and
the d.c. plate current of the tube will be
neither increased nor decreased by the
application of a signal to the grid.

However, even though the bias may be
adjusted so that the tube is being operated
at the straight portion of the curve, it is
possible to cause distortion by making the
input voltage too high. When this occurs,
the plate current is cut off completely (or
very nearly) when the grid is negative and
the grid goes positive on the other balf of
the c¢ycle and draws current. When the
overload is slight, the quality is poor and
the voice sounds blurred and mushy. Un-
der bad conditions, the voice may be unin-
telligible.

‘When overloading is present, it is not
always indicated by a change in plate cur-
rent and the best fest is to insert a low
reading d.c. milliammeter in the grid cir-
cuit to indicate when grid current is being
taken by the tube. If no grid meter is
available and though the plate current re-
mains constant, the output is distorted; it
is safe to assume that this is the case.
The cure is to reduce the input to the micro-
phone by holding it farther from the mouth
or by shunting a resistance across the see-
ondary of the microphone transformer. The
latter method will improve the character-
istics of the transformer and if a variable
resistor of about 100,000 ohms maximum
is used, it will provide an excellent method
of controlling the output of the modulation
system.

THE ADJUSTMENT OF THE SET

Start the oscillator going with no plate
valtage on the amplifier but the amplifier
tube filament lighted. Vary the tank con-
denser of the amplifier and it will be found
that the plate milliammeter of the oscillator
will jump at a certain setting of the ampli-
fier condenser. More than ifkely the oscil-
lator plate current will increase at this
point. Adjust the uneutralizing condenser
until the oscillator piate current returns
to normal. On shifting the amplifier con-
denser now, it will be found it has hardly
any effect on the oscillator plate current.
Without shielding it will be very difficult
to adjust to a point where no effect is noted
on the oscillator when the amplifier tank
condenser is varied. The point of least
effect, however, is the point of most com-
plete neutralization.

Now place a low voltage on the plate of
the amplifier. If a grid leak is used adjust
the amplifier tank condenser until a sharp
dip in plate current is noted. At this point
the amplifier stage is in resonance with the
oscillator. The antenna is now tuned to
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the amplifier in the usual way. Now in-
creage the plate voltage on the amplifier
stage to normal, making small adjustments
of the tank coundenser to give highest an-
tenna current for lowest plate current, Vary
the antenna coil coupling to the point where
the antenna current is greatest with the
lowest plate current.

Now that we have the c.w. part of the
set going, the next thing is to impress
modulation on the carrier. With plate volt-
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FIGURE 3. THE ABOVE CURVE SHOWS THE

EFFECT UPON THE OUTPUT WAVE SHAPE
OF THE RIAS AT WHICH THE TUBE
IS OPERATED

When being operated with the grid 40 volts negative,
the positive alternation cquses o much greater change
in plate current than does the negaiive alternation.
This is not the case when ahout 20 volts iz applied to
the grid. For undistorted vulput, it is esseniial thai
the tube be worked on the airaight portion of the
curve.

age on the modulator, the bias is adjusted
until the tube runs fairly cool. With the
speech amplifier turned on, whistle into the
microphone. The modulator plate current
will, more than likely, jump up to some
higher value and remain so until the whistle
is stopped. Decrease the “(” battery volt-
age on the modulator until its plate milli-
ammeter neither jumps up nor down when
whistling into the microphone.

It will be found that when using almost
any bias on the modulator without regard
to speech quality, the antenna current will
increase when modulating. The increase
in antenna current may be more with an
improper bias than when the modulator is
properly adjusted so don’t work for greatest
increase in antenna current, and place that
above all other things. The antenna cur-
rent is not a true- indication of the good-
ness or amount of modulation at all, unless
all other adjustments of the set are prop-
erly made. -

When the modulating system is being
adjusted it will be well to check the output
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of the speech amplifier by means of a head-
set placed in the plate circuit of the 201-A
amplifier tube. A low reading milliammeter
in the plate circuit may also be used, adjust-
ing the “C” battery of the speech amplifier
until no kick is had ou this meter.

With the modulator properly biased its
plate eurrent will jerk back and forth some-
what when talking, and no amount of
whistling, cteetera, will make the modu-
lator plate corrent jump up to & higher
value or down tv a lower one and remain
0, a8 long as modulation is impressed. The
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FhrURE i, THE TEST SET CONSISTS OF A

FREQUENCY METER WITH A (URYSTAL
DETECTOR AND PAIR OF PHONES
SHUNTED ACROSS IT

If o vegular frequency meter iz mol available, any

coil and condenger which will tune to the bransmitted

frequency will do.

amplifier plate current will jump a little
also but not as much as the modulator.

With these adjustments made, make the
following test to determine if an amp-
iification of all voice freguencies is being
offected by the set: Note the sntenna cur-
rent readmg with no modulation. Now hum
a low note inte the microphone, and ‘nate
the antenna current increase, Suppose the
increase is .1 ampere. Now hum & medium
pitched note of the same volume as the low,
and the antenna current should increase .1
ampere as before. In the same way try a
high note znd the results should be the
same. Last of all, try whistling and the
antenna current should not increase so very
much more than for the lowest note.”

If the set does give a level increase
throughout the voice scale it’s a very good
indication that everything is working satis-
factorily.

Now just one other test and we will be
through.

Hook wup a crystal detector ecircuit as
shown in Flg 4. The circuit LC may be
your regular frequency meter. The phones
and crystal are connected as shown. When

%, The vaine of this test is somewhat doubtful un-
less ope e¢an be sure that the intensity of the notes
hummed are about the same. It iz quite easy to put
more energy into some notes than into others and so
it would be advisable to also run the next test before
ﬂ(-ndemnxnz the set if it does not pass this test. I have
since learned that a violin maintaining s constant
pressure and speed of the bow across the strings
gives better and more ynantitative results,
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the frequency meter circuit is tuned to the
frequency of the transmitter, the modula-
tion will be heard just as it is being put out
on the air. If the motor-generator set, or
what have you, is making a bad hum it
shows up in the check receiver. If over-
modulation is taking place it very quickly
shows up, and correction can easily be made
without taking some distant station's word
for it.

After I had my set going per all direc-
tions except the check set I received reports
of very poor modulation, yet when I biased
the modulator tube so it would kick up,
good reports were received. On connecting
up the check set it was found that room
echo did not zeem to hother when fhe
modulator was biased high, but the voice
sounded cracked and dry. When proper
adjustments were made every word spoken
was followed by a very bad echo giving a
hollow, distorted effect. An ordinary tele-
phone microphone was being used. To
overcome the echo difficulty a disc of card-
board was cut and glued into the front part
of the mouth piece of the microphone. In
this disc were punched about 15 holes the
size of the lead in a pencil. When the metal
cover that fits over the back of the micro-
phone was fitted tightly in place, the echo
disappeared. To listen to the output now
one wonldn’t know that a studio was not
being used.

The reason the echo bothered when the
proper adjustment was made was because
the set was sensitive to practically all fre-
quencies under this condition., while
under improper conditions it discriminated
against certain bands of frequencies.

As for results with this sei, they were
even better than had ever been hoped for.
With an amplifier input never exceeding
100 watts, reports have been received from
all parts of the United States and Canada.
After adjustments were properly made, the
set meeting the tests described, all reports
from the wmany c¢ommunications held
throughout the central and eastern part of
the United States and Canada gave the
modulation as being very good or perfect,
many stating the signal %ounded like that
of a broadeast station.

With a number of stations worked the
operator was asked to set his receiver into
oscillation and tune to zero beat with the
carrier. In every case when this was tried
the report was given that the modulation
was practically as clear a3 when the receiver
was not oscillating. This indicates that the
&mount of wobbulation is insignificant.

~ The problem of plate supply was not
bothersome and when using a motor-gen-
erator with a 62-segment commutator, no
hum or ripple was noted although the only
filter used was a 2-ufd. condenser across the
brushes.
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Push-Pull Transmitters
By James J. Lamb¥

HE realization of one hundred per
cent performance on the part of the
1929 short-wave transmitter is noth-
ing more than the practical applica-
tion of that epigram of the artist Michel~
angelo, “Trifles make perfection but perfec-
tion is no trifle.” The difference between
a truly eifective signal and a very mediocre
or even poor one may be due to some seem-
ingly unimportant triviality but the proper

ments as a result of the changes in tempera-
ture  which must inevitably accompany op-
eration. Against this nrohlem must be
matched the utmost care in design and con-
struction.

The inter-element upacmances are unot
great in terms of units of capautv nor are
the changes in capacitance large in the ab-
solute sense. Their effectiveness in causing
a variation in frequency is considerable only

%

THE 100-WATT PUSH-PULL,

The frame consiste of treated strips of “printers’ furniture”.
€ The piate
tubes and the grid tank condenser to the vight of the tubes.

dengers ab the left are for anienna ltuning.

TUNED-GRID, TUNED-PLATE TRANSMITTER

The two wrttmlly mounied varioble eon-

tank condenser is to the left of the
tirid. bloeking. vlate blocking and filament

by-pasa condensers are mounted beneath ihe frame together with the grid leak.

attention to this results in a perfect signal.
A vperfect signal is no trifle.

The goal to be constantly striven for is
frequency stability. Anything which con-
tributes to this stability is good. Anything
which detracts from it is bad. Infinite
pains taken to eliminate any feature inimical
to frequency stability are justifiable. Rigid
mechanical construction and low loss equip-
ment are fundamental in striving for fre-
quency stability. Plate and filament power
supplies should have the best voltage regula-
tion characteristies possible. But even after
these considerations have been satisfied there
remain inherent properties of the vacuum
tube itself which can defeat all the gains
realized in the attempt to attain constant
frequency. One of these is the variation of
inter-electrode capacitance due to mechan-
teal vibration of the tube at audio frequen-
mes and against which ordinary precautions
in preventing vibration from reaching the
tubes are effective. The second is the varia-
tion in inter-electrode capacitance due to
contraction and expansion of the metal ele-

HWICEL-W1SZ. ARR.L. Technical Information
Bervice and Kxperimenters’ Section.

in the proportion which exists between the
change in their capacitance and the total
parallel capacitance of which they are a part.
If the total parallel capacitance is made
large, the change in the inter-electrode vca-
pacitance is made wrrespondmglv less ef-
fective. Thus the High-C ivpe of circuit!
goes a long way towards cu('omphshmg to
the limit of its application. This limit i
reached when the losses attendant on the
high tank circuit currents resulting become
s0 large as to prevent the sustaining of an
oscillating condition. Aeccordingly, further
application of the principle cannot be addi-
tional increase in the tank cireuit capaci-
tance but must be a decrease in the internal
tube capacitances which are causing the
frequency variation. Obviously these are
locked up inside the envelope of the tube
and cannot be directly operated upon. There-
fore it is necessary to resort to a process of
going around through the back door in
order to get to the front.

‘1. Overhauling the Tranamitter for 1929, QST,
August 1928, Adepting Medium and High-Powered
Self-Freited Transmitters for 1929 Service, QST,
Beptember, 1928.
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Figure 1 is a conventional transmitter
cireuit of the High-C type, which in this
case happens to be of the Armstrong
or tuned-grid, tuned-plate variety. Immedi-
ately below it is the equivalent ecircuit ii-
lustrating the velation of the various inter-
electrode capacitances to the rest of the cir-
cuit. Cgf and Cpf are in parallel with the
grid and piate tank circuits respectively and

FIGURE t. CONVENTIONAL HIGH-C TUNED—
GRID, TUNED—PLATE CIRCUIT

The specifications are the sams as given in Figure
The iube isx o £08-A.

it is obvious that any change in Cgf or Cpf
will cause a corresponding change in the
constants of their associated tank circuits
and a change in frequency. If two tubes
are used in parallel this change in inter-
electrode capacity will be doubled in effect
or in actual practice more than doubled.
This latter statement is made advisedly.
Since the current through a group of capac-
ities in parallel will be divided between
them in direct proportion to their value, the
greater Cgf and Cpf are in proportion to the
total parallel capacitance, the greater the
proportion of the tank circuit radio frequen-
¢y current which will take its path through
the tube. When two tubes are connected in
parallel, the values of Cgf and Cpf are
doubled.

Taking as a specific example s typical
High-C transmitter such as that shown in
the accompanying photograph, the total plate
tank capacitance will be of the order of 526
pufd for tuning to the 7,000 ke. band. This
includes the plate-filament capacitance of the
tube which may be assumed as 15 pufd. Con-
sidering the total tank current as 10 am-
peres with one tube, .8 amperes of this cur-
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rent will flow through the plate-filament
tube capacity. With two tubes in parallel
and the power in the plate circuit practically
doubled, the tank current becomes 40 ver
cent greater, or 14 amperes. The plate-
filament tube capacity has also been doubled,
and in order to tune the cireuit to the same
frequency the capacity of the tuning conden-
ser must be decreased by an amount equal
to the plate-filament capacity of the second
tube. The amount of the total ecurrent
which now passes through the combined
plate-filament tube capacitances becomes .8
ampere, or .4 ampere through each tube. The
increase in current through each tube is
therefore 33 1/8 per cent.

The tube capacitances become a larger
proportion of the total tank capacitance
and their ability to influence frequency
changes correspondingly increases. More-
over, the increased current through each
of the tubes gives rise to additional heating
of the elements and further aggravates the
altogether undesirable frequency shifting.
For these reasons the operation of tubes
in parallel in high frequency transmitters
does not look zo good. Some means of re-
ducing the etfective tube capacitances as a
proportion of the total tank capacitance ap-
pears to be justifiable, and in the push-pull
type of transmitter & solution is found. The
advantage is seemingly trifiing, but the ap-
proach towards realization of constant fre-
quency is appreciable.

Consider the circuit shown in Figure 2
and its accompanying equivalent capacity
diagram. This is the push-pull version of
the tuned-grid, tuned-plate circuit of Figure
1. The striking feature ai once noticeable
is that the capacitances Ugf are in series
with each other with respect to their asso-
ciated tank circuit condenser, as are also
the two capacitances Cpf in series with each
other with respect to the plate tank tuning
condenser. The effective inter-electrode ca-
pacitances are therefore reduced to one half
what they are in the one tube cirvcuit of
Figure 1 or to one fourth of what they are
with two tubes in parallel. The proportion
af the total tank ecircuit currents through
the tube capacitances has been reduced in
the same or even greater proportion, #s has
also the eapability of variation in inter-elec-
irode capacitance for changing frequency
been cut down. A UV-203-A tube has an ef-
feetive input capacity of 24.1 ppfd’, and a
plate-filament capacity of 15.6 pufd. The
tank current in the plate circuit of the trans-
mitter is much greater than that in the grid
circuit tank, and is therefore to be consid-
ered. If the plate tank tuning condenser
has a capacity of 500 pufd. in the High-C
¢ircuit of Figure 1 {a quiie usual capacity),

2, The input capacily i3 not the same as the
measured grid-filament capacity of the tube itaelf.
{See page 212, Thermionic Vacuum Tubs, Van Der
Bijl).
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the ratio of Cpf to the total plate tank ca-
pacitance is approximately 1 to 85, With
two tubes in parallel it is 1 to 17 or 18 while
in the push-pull arrangement it becomes
1 to T70. The corresponding grid circuit
ratios, with the same value of total tank ca-
pacitance, are 1 to 20 with the one_tube
arrangement, 1 to 10 with two tubes in
parallel and 1 to 40 with the push-
pull circuit. Going back to the plate
eircuit where the heavy tank currents are
found, with three percent of the total tank
current flowing through the plate-filament
capacitance when the one tube arrangement
is used and approximately the same per-
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FIGURE #. PUSH-PULL, TUNED GRID, TUNED

PLATE CIRCUIT,

Ct. 350-pnfd, double spuced. transmitiing tupe,
National.
3, 1,000-npfd. receiving condensger, Cardwell.

2. 25-upfd. variable transmitting condenser.
C4, C5. 300-upnfd. Faradon transmitting blocking con-
denaers.

s,

L1.
diameter.
ke.

Lz,
in diameter.
15,000 ke,

LS. 4 turns of edgewise wound copper strip, ¥
inches in diameter, directly around L1.

R. 10,000-0hm grid leak,

R1. Fioment cenier-tap resisior.

2,000-ppfd, Sangamo receiving condensers.
Plate eoil of Y-inch copper tubing, & inches in
& turns for 7,000 ke. and 2 turns for 14,000

Grid eoil of Y-inch copper tubing, 8 finches
& turng for 7,000 ke and 2 turns for

centage through each tube with two tubes
in parallel, there will be but 134 per cent
of the total tank current through each tube
in the push-pull circuit. Since the propor-
tion of tank ~ircuit radio frequency through
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each tube has been reduced one half, what-
ever heating effect there may be from this
current is reduced to one fourth. Each
of these gains is but a trifle but each is a
milestone on the way to the perfection be-
ing sought.

- +
FIGURE 8. PUSH-PULL HARTLEY CIRCUIT.
Ll. § or 6 turng of Y-inch copper tubing 4 inches

in diameter for 7,000 ke. operation.
L2, L8, Split antenna coil. Each coil consists of
3 turna of -inch copper tubing 8 inches in diometer,

€1, §00-ppfd, 3,000-v0lt transmitting condenser.

2. 260-pnid. double epaced. Cardwell receiving
condenaser.

o8, Ci.  Soo-ppjd., 5,000-p0lt Sangamo fixed con-
densger.

€5, 2,000-pnfd. Sangamo receiving condensers.

R1. 20,000-0hm grid leak.

Rz, 200-ohm center tapped resistor.

Tubes are UX-852.

The push-pull type of transmitter has
another commendable feature which cannot
be overlooked. Under the old freqguency
assignments the amateur has not had much
cause to worry over whether or not his
transmitter happened to be radiating har-
monics of its main frequency. All the bands
have had their upper and lower limits in
harmonie relation so that the strong even
harmonics which might happen to be pres-
ent have fallen within the higher frequency
bands, and have given no cause for com-
plaint on the part of interests other than
amateur. Under the new assignments,
however, this situation no longer exists in
the same degree. The particular bands
which may have harmonics outside ama-
teur territory are 1750 ke., 3500 ke,
and T000 ke Therefore it may be con-
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sidered expedient to eliminate the possibility
of radiating & harmonic in scmebody else’s
territory. The High-C circuit is inherently
a very poor generator of harmonics, and
the push-pull circuit goes even further and
the second harmonie, which ordinarily is
the strongest, is actually cancelled out.

In construction there is nothing unusual
about the push-pull transmitter of the
photograph and diagram Figure 2. In fact,

the number of parts, with the addition of
the second tube and socket, is the same as
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est “H” do not in themselves possess this
capacitance in a sufficient degree, although
in some cases it is supplied by the wiring
and if the tuned-grid, tuned-plate circuit
is to be properly used with these tubes,
coupling hetween the grid and plate cir-
cults external to the tubes must be pro-
vided. One method is shown in the dotted
lines of Figure 2. The coupling condensers
may be high voltage, variable condensers
having a maximum capacity of 26-puufd. The
value of capacity is not extremely critical
pzeept in that both should
he the same so that each
“tube will receive egual
excitation. Tubes which
have sufficient grid-plate
capacitance are the

FIGURE 4,
AMPLIFIER TRANSMITTER.
Specifications are as usual for the tube used.

niight be used,
sereen-grid voltage.

for the transmitter shown in Figure 1. The
adjustment is exactly the same as for any
other tuned-grid, tuned-plate {ransmitter
and is quite clearly described on page 29 of
QST for September, 1928, The push-pull
transmitter shown is surprisingly efficlent
and effective in operation. In Iaboratory
tests on 7,000 ke., the input has been run as
high as 600 watts with a plate voltage of
1500 without visible indication of excessive
plate heating on the part of the two V-
203-A tubes used. Such input is obviously
not recommended for operation, but gives
an indication of the efficiency which may
he expected at normal input. The tendency
for the frequency to creep is hardly detect-
sbhle, and on the air the signals are invari-
ably reported d.c. and crystal control.
The plate supply consists of a motor-gen-
erator with a Z-ufd. condenser across the
brushes as a filter. .

The tuned-grid, tuned-plate circuit is not
entirely satisfactory in its nsual form \yxth
every type of transmitting tube. Since
with this circuit the grid-plate capacitance
must be depended upon for coupling be-
tween the plate and grid circuits for grid
excitation, there must be grid-plate eapaci-
tance of sufficiently low reactance to do the
job. Tubes such as the UX-852 and DeFor-

3, Page 22, 87T, September, 1028,
4. Page 261, Thermionic Vacuum Tube, Van Der
Bijl.

PUSH-PULL CRYSTAL CONTROLLED OSCILLATOR-

Two UX-210 tubes are weed
tn, the oseillator and two JX-880 tubes in the amplifier.

#rid leak with a wmaximum resistance of about $0.000 ohma.
K4 has o resistance of 100,000 ohmse and provides the proper

7X.210, and UV-203-A
and TUV-204-A or tubes
of similar type.

In addition #o this
method of securing the
proper coupling between
the grid and plate cir-
cuits there are wmany
others, These may be
generall classified as
capacitative and induct-
ive. The tuned-grid,
tuned-plate, Colpitts and
allied types of circuit
provide the capacitative
) coupling, while the Hart-
iey, Meissner and modifications thereof
provide inductive or combined capacitative
and inductive coupling. ‘The push-pull
families of circuits are subject to a wider
variety of circuit arrangement than the
straight fundamental parent circuits, and
it would be a stupendous task beyond the
scope of this article to attempt to cover
them all.

As an example of the method of inductive
coupling the Hartley is illustrated in the
eircuit diagram of Figure 8. This particu-
lar version happens to be shunt feed with
the grid blocking condenser and grid leak
in the grid return circuit. This arrange-
ment utilizes the minimum number of
pieces of apparatus possible with a push-
pull Hartley. The point C is the exact elec-
trical center of the inductance. Grid excita-
tion of tube 1 iz determined by the turns
CD while that of tube 2 is determined by
the turns CB. The number of turns in CD
and CB should always be kept exactly equal
so0 that the tubes are given equal excitation.
To increase excitation, move the grid clips
away from the center , and to decrease
excitation move the clips towards the cen-
ter (. The setting of the grid clips is not
highly eritical, each being about one turn
from the center with the h-turn 7000 ke.
inductance. The adjustment otherwise is

the same a8 for the conventional Hartley.
{Continued on Page 22}

R2 i8 o voriable
A Bradley leak
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Radio On the Byrd Expedition

OMMANDER BYRD, with four or

five ships, a covey of planes, a per-

sonnel of seventy and enough sup-

plies of all human needs for a small
¢ity, is at the moment somewhere between
here and the South Pole, on his way to es-
tablish what may be an additional hurdle
for aspirants to W.A.C. Club certificates.
Since the expedition thus concerns us, and
since their communication with the rest
of the world during the next two or ithree
vears will be almost entirely through ama-
teur radio, a few notes are in order on the
very considerable radio equipment and per-
sonnel which form an important part of the
expedition.

In the radio engineering and operating
gtaff we find men already noted for the
work they have done. As Chief, goes Mal-
colm P. Hanson, of the Naval Research

FRONT VIEW OF THE AIRPLANE
TRANSMITTER

Laboratory. With him are Howard F.
Mason, formerly of the QST staff and more
recently with the Wilkins-Detroit Arctic
Expeditions; Lloyd Berkner of the Bustan;
Lloyd Grenlie who was with the Byrd Arc-
tic Expedition; and Carl Peterson, Nor-
wegian commercial operator since 1917 with
some flying experience. These are the men
who will be behind the keys of the various
ship, shore, airplane and portable trans-
mitters of the expedition.

Both high and intermediate frequendy
radio equipment is to be used. The two

ships which are to remain in the Antarctic,
the Fleanor Boling (WFAT) and the City
of New York (WFBT) (the other ships
merely carry supplies to the ice-base and
will return immediately) carry two trans-
mitters each, one high frequency and one
intermediate frequency. The high-fre-
guency sets were designed and built by the

EMERGENCY POWER PLANT FOR THE
PLANE TRANSMITTERS
A single-cylinder B-cycle gusoline engine direct
voupled to the generator. For use in case of forced
landing on the ice. The unit {s supplied with legs so
that it can be set over an alcohol stove to keep the
lubricating oil from congealing.

AlR-

radio staff of the expedition. The set on the
Eleanor Boling {(WFAT) employs two
14 kw. tubes in a conventional T.P.-T.G.
circuit. The City of New York (WFBT)
set uses two % kw. tubes in a modification
of the so-called “Simpson” eircuit for which
A. M. Trogner, R. B, Meyer, L. C. Young,
and M. P. Hanson are apparently jointly
responsible.

The high frequency airplane transmitters
were built by Heintz and Kaufman and are
so designed that o switch on the panel
throws them from a predetermined high
frequency to a predetermined intermediate
frequency. The power supply for all
planes is 250- to 300-cycle a.c. obtained from
generators driven by the engines. Emergen-
cy wind-driven generators are provided.
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The airplane receivers are super-regener-
ative. Hanson designed them and super-
vised their construction, which was done
by the National Electric Supply Company.
For reception, the planes will use as anten-
na a doublet running from wing-tips to rear

{

=

Hemeake
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Frewsloemey
].FWM l
Al

THE pPUSH-PULL FRED CIRCUIT OF

SERIES
THE WFBT TRANSMITTER

The puncoke inductances are arranged after the
Fashion of the once popular four-coil Meissner Cir-
entt, Two %i-kw. tubes are used.

of fuselage and then forward to the eabin.
For transmission they will probably use
single trailing wires, working against the
frame of the ship as counterpoise, although,
for intermediate frequencies, they will ex-
periment with a doublet up to 300 feet long
of wires trailing from wing-tips. The
planes on the expedition are as follows: A
Ford tri-motor ship, the Floyd Beunnett,
WFB; a Fokker single motor ship, the
Virginian, WFF; a Fairchild, the Stars and
Stripes, WFC; a (General Aircraft Corpor-
ation single motor monoplane, probably
using WFD or WFE.

Small battery-operated portable trans-
mitters, made by the Burgess Battery Com-
pany, will be carried by advance parties and
will use the calls WFD and WFE.

A master station, WFA, a duplicate of
WFAT, will be built at the main base of the
expedition which is to be established on the
ice barrier, probably near the Bay of
Whales,

KFK is a general call for all units of the
expedition.

All stations of the expedition are licensed
to use frequencies as follows: On intermedi-
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ate frequencies, a calling frequency of 500
ke. and working frequencies of 375 and 425.5
ke., on high frequency, calling frequencies
of 5,600, 11,200 and 16,800 kec., and working
frequencies of 3290, 4405, 5650, 6580, 8810,
11,300, 13,187, 16,717 and 21,805 ke. It is
probable that the 3290, 4405, 65R0 and 8810
ke, frequencies only, will be used for all
communication.

QST will report, as regularly as possible,
the radio communication work of the ex-
pedition, and wiil probably be able to pub-
lish information on frequencies being used
by the wvarious units. In the meantime,
keep a watch for the calls mentioned above.

With the exception of some made tempor-
arily for the trip down, no schedules have
been decided upon., The stations who will
handle the traffic of the expedition will be
those who not ounly put the best signals
into the Antarctic but also prove them-

BACK VIEW OF AIRPLANE TRANSMITTER
WITH COVER OPEN
Tatermedinte pand high freqguewney induciances are in
the lower part with tube, {uning condensers, eie., at
the top.

selves most dependable and business-like in
the handling of the expedition’s important
communications. The amateurs who do
their part toward the success of Command-
er Byrd’s undertaking will share credit with
the members of the Expedition themselves
and will add another fine accomplishment
to the scroll of amateur achievements,
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The Army-Amateur Transmitter WIWTF,
First Corps Area

By Lloyd T. Goldsmith* and A. Earl Cullum, Jr.%*

NEW transmitter has recently been
placed in operation as the net
control station of the Army Ama-
teur Radio Net, First Corps Area.
This transmitter was built for the
signal Corps R.Q.T.C. Unit at the Massa-
chusetts Institute of Technology. This
set was built at the Massachusetts Insti-
tute of Technology under specifications
prepared by the office of the Chief Signal
Officer of the Army, only modified to such
an extent as was necessary to include the
very latest developments and refinements
of the radio art. It comprises a W.E. 211-D
tifty watt tube as a erystal oscillator, an-
other as a frequency doubler, and a
UV-204-A, 250-watt tube, as an amplifier.

Using a crystal having a fundamental
frequency of 1,910 kilocycles (157 meters)
there results a frequency of 8820 kilocycles
(78.5 meters). This channel is used for
regular army-amateur communication. A
second crystal with a fundamental of 2040
kilocycles (147 meters) may be plugged
into the pair of General Radio jacks on the
front panel allowing a frequency of 4080
kilocycles (78.5 meters) to be used for
purely army business in the army wave
band. Ruggedness and reliability together
with flexibility and accessibility of parts
have been kept in mind throughout the
construction of the set.

The transmitter is built in a 23% by 203
by 20-inch frame of 1” white wood which
has been dried and treated. The three front
panels are each 7” by 21", the long edges
of which have been bevelled.

The crystal oscillator on the lower sheif
uses an underloaded B0-watt tube rather
than a tube such as a UX-210 because of
the fact that the lower power tube is not
available for army use. The oscillator plate
coil is a type “L” REL inductance which is
tuned by a BO0-uufd. National receiving
condenser shunted by a 250-upid. Sangamo
fixed receiving condenser in order that this
tank circuit will tune to the crystal fre-
quency. The grid of the tube is biased 45
volts negative.

The radio frequency choke coils in all the
plate and grid leads are thin honeycomb-
wound coils of 500 turns of No, 36 enam-
eled single cotton covered wire. ‘The out-
side diameter is slightly over 3”7, the inside

*Round Hills Shori Wave Radio Research.

**Pechnical Staff of WFAA ({Dallas, Texas) Presi-
dent of M.LLT. Radio Society.

diameter is 134”, and the thickness is 3§”.
They are mounted between two 8” by 4"
bakelite strips which are secured to the
socket terminals by small angles. The
fundamental frequency of the chokes is

THE TRANSMITTER PANEL
One of the crysials ia plugged in to the set while the

cther lies on the table in front of it. The meter
mounted in the sloping manner on top is the antenna
meter,

well below that for which they are used,
80 there is no danger of their being tuned
to a working f{requency and absorbing
power.

The grid and plate fixed condensers are
2000-untd. Dubiliers and the filament by-
pass condensers are 2000-uufd. Sangamos.

The REL coil in the plate eireuit of the
irequency doubler is mounted at right
angles to the oscillator coil and is tuned
with a National transmitting condenser of
230-pufd. capacity. The grid and plate con-
densers are similar to those used in the
crystal stage. The grid of the tube is
biased 220 volts negative.

The amplifier stage is mounted on the
upper shelf with the 2b0-watt tube at the
rear. The tube socket is mounted on Gen-
eral Radio stand-off insulators to raise the
tube from the shelf, The plate coil is
tuned with & National transmitting con-
denser of 230-pupfd. capacity. The grid is
biased 90 volts negative.
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Because the 250-watt tube is used as an
amplifier and 1s worklng at the same fre-
guency as the preceding stage, it is neces-
sary to neutralize the tube to prevent it
from oscillating. This is accomplished by
connecting a 125-upfd. condenser from the
grid terminal of the amplifier to the lower

QOsT
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which surround the high voltage posts have
been provided to prevent an accidental con-
tact with the high wvoltage. All the ter-
minals are plainly marked on a celluloid
strip directly above them.
The tube filaments are supplied with a.c.
from a 175-watt Thordarson filament-heat-
ing transformer. The filament
voltage of the 204-A is 11 volts

Q¢ Domenl,  os A while 0.3 obhm resistances in each
T 7 leg of the filaments of the 211-D’s
A o reduce the voltage to 9 volts as re-
T f o guired by them.

Lok «ﬁwm-l 8 Lol ke High voltage for the transmitter
gy e -3 B ~ Stz—  is supplied at 800 and 1600 volts
a ;,__..::‘,z u L_,,_. S a5 d.e. from a 2-kw. raotor-generator.
< mf qg‘.—‘c‘ el = ‘The amplifier is supplied with 1600
c“nﬁévlﬁL [ L L 3 F valts, the frequency doubler with
N §L‘ T A -1 e 2L, 800 volts, while the voltage on the
8 Gt [Bece | ot ol [Bec, 23 MeEEE = plate of the oscillator is reduced to
o (XN (X1 e, 3560 wolts by five fixed vesistors
] ] totalling 15,600 ohms. The resistors
V FIGURE 1, GIRCUIT DIAGRAM are mounted on brass rods between
e ) - X bakelite strips and in the rear view

<1, g, O, U4 ond C5—2000-npfd., 5000-volt fixed condenser.

Cle—si0-puid. National variable shunted by 250-
wefd., fiwed con-

_ denger
C¥, JBewgSl-ppid. National transmiiiing variable condensers.
&R, Cl0—ebiteaqfd. National tronsmitiing variagble eondensers.

L =i Bhmpapnfd., 860 volt variable condenser,
Cie, C18, Ct4, i, C16, CfFmt
k1, B2, R, Bi—0.2 ohma

5, s0.000-0hm 5 watt Tobe resistor.

Ré—jfive resisturs totaling 15,500 ohma and eapable of passing

100 wmils,
RFC—3500 turna, 2% inch mean diemeier,
M 1—Weston, 100 milliamperes.
M2—Weston, 300 milliamnperes.
M8-—Wegion, 500 milliamyperes.
M hb—Weston, 15 volts, a, c.
Mb—Wesion, § amperes, radio frequency.
i1, L2, L®, Li—iype “L” REL inductances,

end of its plate coil. This condenser can
be seen in the photograph fastened to the
underside of the upper shelf. Once the
stage has been neutralized, the condenser
need mot be touched uniess another tube
is used. By proper placement of parts, no
need was found for shielding the amplifier
stage. Although the different parts have
been separated far enough to prevent
crowding, all the tank circuit leads have
been kept short and direct.

The antenna is loosely coupled to the
plate coil of the amplifier by sliding the
antenna coil along glass rods which serve

as supports for both of the coils. The
antenna condensers are each 450-pufd.
capacity.

The antenna used with this transmitter
is a vertical half-wave antenna with a fun-
damental of 4000 kilocycles, which is volt-
age fed with “w-wave feeders. (For com-
plete mformatlon on this type of antenna
system see the article in March QST by J.
K. Clapp and H. A. Chinn.)

A bmdlng post strip is mounted across
the back of the frame. Bakelite guard strips

2000-pnfd. fiwed condensers,

of the iransmitter can be seen
mounted on the underside of the
aupper shelf near the front panel.

Keying is accomplished by block-
ing the grid of the frequency-
doubler by the addition of 190 volis
more than the wormal 220, The
kkeying is done with a relay which
shorts this additional voltage
through & 50.000-ohm Tube resist-
or, (See Fig. 1.} The necessary
bias for all the tubes is supplied
from small dry B batteries.

On the front lower panel are the
oscillator tuning dial, the crysial
mounting jacks, and the frequency
doubler or first amplifier tuning dial. On
the center panel are the plate milliam-
meters of the three tubes as well ag a fila-
ment voltmeter. The second amplifier tun-
ing dial and the dials of the two auntenna
feeder condensers are on the upper panel.
In order to keep the antenna leads short the
antenna meter is mounted on a small panel
above the front panel and inclined to it.
Binding posts are provided for the feeder
wires.

The high voltage is brought to the plate
milliammeters by high tension cable. The
wiring in the radio-frequency circuits is
done with No. 12 soft drawn copper wire
and % ” copper braid. The filament wiring
is done with stranded rubber-covered wire
and cabled wherever possible. Small bake-
lite bushings are used where leads pass
through the shelves.

A sketch of the crystal holder iz given in
Fig. 2. Its essential points are its small
size, the small separation between the crys-
tal and the upper plate and the fact that
one of the plates is smaller than the size
of the crystal. The latter two points help
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materially in making a stubborn
erystal oscillate, The best ma-
terial for the plates is nickel, as
brass gets tarnished, but in the
absence of nickel, mnickel-plated
brass does very well.

The crystal holder is of the
type that allows a small air gap
between the crystal and the upper
electrode. A piece of bakelite
134 inches square acts ag the
main support member of the unit
and carries the two plugs through
which contact is made to the plate.
The upper electrode is of ¥ inch
thickness and is slightly smaller
than the c¢rystal itself. It is
fastened to the piece of bakelite
by means of two machine screws.
The lower plate is of 1/16-inch
brass and s also 1% inches
square. A second piece of bake-
lite (also 134 inches square) is
used as a spacer to keep the two
plates the proper distance apart.
A hole that is slightly larger than
the crystal is cut in the center.
This piece of bakelite is filed down
s0 that its thickness is equivalent
to the thickness of the wupper
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THE REAR VIEW SHOWS THE MOUNTING OF THE 204-A
ON SMALL STAND-OFF INSULATORS.

Fastened to the under surface of the shelf holding the 204-4 ds
the neutralizing condenser and the bank of registors employed to
reduce the voltage applied to the plate of the crystal oscillator,
The r.f. choke mentioned in the griicle muy bhe geen in front of
the 211-D in the renter of the lower sections,

plate, plus the erystal, plus .004
inches. On stacking, we have the
14 -inch bakelite plate carrying

terminals and upper electrode, the
gpacer of bakelite and the lower
1/16-inch brass plate. The crystal .
ig located between the upper and
lower plates in the hollowed out
portion of the spacer. There is
an air gap of .004 inches between
the crystal and upper plate. The
brass plates are all nickel plated
and the assembly is held together
by means of four 6-32 nickel-
plated machine screws, one in each
corner.

Contact is made between the
General Radio plugs and the
crystal plates by springs that are
taken from automobile tire valve
insides that are obtainable at any
garage or auto supply store. As
may be seen from the figure, one
of the holes. which is threaded to
take the plug is drilled through
to the hole through which the
screw holding the upper plate

A SIDE VIEW THAT MORE CLEARLY SHOWS THE.
ARRANGEMENT OF THE EQUIPMENT

The keying veloy and the remistor which shunts the exira bins
when the key i closed moy be acen at the lower left.
litse vartitions which protect against accidental coniact to the
posts nay also be sgeén

high voltape binding
clarity.

passes. In other words, the hole
is drilled all the way through and
only part of it tapped to take the
GR plug. The spring is fitted in.
this hole and makes contact be-
tween the screw holding the upper
plate and the end of the plug.

The buke- .

with greater
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The other spring makes contact between
the other plug and the lower plate. A hole
ig drilled in the underside of the bakelite

2 H%"'
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PIGURE 2
CONSTRUCTION OF HOLDER
A=—Top piece of bakelite ¥ inch thick. The two
m/ = in the center pasg the screwa that hold the up-

E.—-f}"he unper wlate of brass.
than the crystal,
O~—The apocing plate of bakelite. The crystal jfils
inogely in the hollowed out portion of 6. It i jiled
down gu that its thickness i8 equivalent te the {hick-
nens of the wppur plate, crysial and an air gep of
004 inches.  The extra hole in the lower left hand
corner ig to uccommodate the spring that makes con-
tact between the shank of the plug and the lower
wviate,
—The lower plate of i/i8 inch brass. The holes in
the cornerg are threaded to take the screws that are
ised to hold the assembly together, whieh in ithis
coage are 8-3%2  fjlat-headed wickel-plated machine
SeTEWS.

A view of the top of the mounling. This shows
the tianner in which the hole that is tapped to take
the wlug is eelended into the vite carrymg the screw
hmdma the upper plate. A wmall spring 8 inserted
M; this hole and makes contact between the plade and
p ug.

- {'hiz shows n side view of the mounling and the
mann—er of making contact between the other plug
und the lower plate. [This, also, is by means of a
apring in a hole that exposes the shank of the plug
and the lowar plate io each other. The cryatal <s
slightly smaller than the space hollowed out of the
spucing  washer and the wpper plate isx  slightly
smaller than ihe crystal.

piece holding the plugs so that the shank
of the plug is exposed. Another hole in
the spacing piece to match this, allows the
spring to be inserted s0 as to make contact
between the plug and lower plate. This
form of mounting is sturdy, convenient and
lkeeps the erystal free from dust and moist-
ure. The authors wish to thank Mr. H. A.
Chinn of the Round Hills Short Wave Re-
search for the crystal mounting design and
for his suggestions in the design of the
transmitter.

Lieut., Davis &. Boyden, Radio Adviser
to the Bignal Officer, and in charge of
Army-Amateur activities in this avea, is
very much pleased with the performance
of this transmitter and wishes to express
his appreciation of the waluable services
rendered by members of the Massachusetts
Institute of Technology Radio Club, in op-
erating this station.

It ie slightly smaller

gsT
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On Nov. 7th the Federal Radio Commis-
gion, in response to numerous representa-
tions of the A.R.R.L,, revoked the amateur
station licenses of the Sun Francisco Hep-
aminer and the New York Times, calls
respectively W6ARD and W2UQ. Thus is
corrected an old injustice which has been
fully explained in past issues of QST.

Although work is proceeding apace in the
AR.R.L. Technical Development Program,
we regret that we have no article this month
from the director of the program, Mr. Hull.
The 28,000-ke. experiments at W1CCZ and
other gpecial work, to be announced socon,
have econspired to make further writing
impossible this month. The present activi-
ty in the program is on keying methods, on
which an article may be expected in our
next issue, along with a report on the
28,000-ke. work.

Station Wle was entered Hlection Night
and two UV-204-A tubes were removed
from their sockets and stolen, besides minor
equipment. The serial numbers on the
plate supports of the tubes are 22492 and
22175, It would be appreciated it anyone
knowing the whereabouts of these tubes
would notify Headquarters.

Paul 8. Hendricks, late of the Stromberg-
Carlson staff at Rochester and in charge of
W1CCZ at Wianno, Cape Cod, for the own-
er, Mr. E. C. Crossett, during summers, has
now joined the QST staff as assistant to
Mr. Hull in the Technical Development Pro-
gram, succeeding P. O, Briggs, WiBGF.

A Timely Suggestion

On page 94 of this issue, we've solved
some of your Christmas problems for
you. Take a look. And by-the-way,
we’ll accept last minute orders by tele-
graph and, if you say so, rush the card
by special delivery.
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An Improved Superheterodyne
By J. M. Grigg*

disadvantage militating against the
popularity of the super-heterodyne is the
difficulty of design for single tuning. The
inference from this statement includes, of
course, that trouble with harmonics that
too often creeps in to spoil an otherwise
good job. The difficulty next in

IN the opinion of the writer, the chief

consists of & nominally free oscillating sys-
tem, C.L., Fig. 1, arranged to complete the
coupling between the,plate and grid eir-
cuits. In operation, oscillation is sustained
by the ageney of the system C.L. in action
ag a relay in the transfer of energy from
the plate circuit to the grid coil La.

importance is that of finding a
satisfactory frequency-changer, If
a separate oscillator is used it
seems like too many tubes. If one
tried to economize space and equip-
ment by using one of the dozen or
s0 single-tube arrangements it is
generally to meet an obstacle in
some all-important detail. The
trouble may be only that of broad
tuning, or it may be inefficiency,
or again it may be that bugaboo
of harmonics, and if none of these,
then it is something else.

If it is decided to operate the am-

e

plifier at a frequency just below
the broadcast band, at one stroke,
multiplicity of tuning, harmonics
and all are eliminated. But in so
doing the super-heterodyne is not
doing what it is supposed to do;
amplifying at low frequency for
efficiency and at low beat dif-
ference for selectivity., Never-
theless after years of persistence
this solution has seemed to the writer
the only way out, Having decided,
it remained then to find a satisfac-
tory coupling and a one tube frequency-
changer to go with it. For eoupling
the quest ended in the choice of a modified
tuned impedance, this seeming not only the
most stable, but also the most selective and
efficient; and for frequency-changer one
which, after several months of trial, ap-
pears to be flawless.

Using the frequency-changer and coup-
ling referred to, two receivers have been
built, in neither of which shielding was
used, nor great spacing between apparatus
allowed. One was a second harmonie, am-
plifying at 60 ke. and using a three-gang
variable condenser to reflex a stage of tuned
r.f. on the first i.f. tube. The other, ampli-
fying at about 500 ke. is a one-spot receiver
that has obsoleted all its predecessors.

The frequency-changer achieves the pur-
pose desired by reason of the fact that the
ogeillating coil is coupled inductively in-
stead of conductively to the grid, and is
thus isolated from current-carrying por-
tions of the grid circuit. Essentially, it

*5951 8. Tripp Ave., Chicago, I

WHILE THIS SET LOOKS VERY MUCH LIKE THE TUNED
R.F. RECEIVERS THAT WERE 50 POPULAR AT ONE
TIME, IT IS IN REALITY A SUPERHETERODYNE
The three coils mounied at the familiar angle are nurt of the
coupnling unita of the intermediate frequency amplifier. A
single contral, two condenser unit tekes care of all the tuning
und may be seen at the lefi.
the volume control rheostat in the flument cireuit of the last

i.f. atage.

The large kkmob at the vight iz on

The coupling of C.L. to the plate cir-
cuit may be direct, inductive, or capaci-
tive, depending upon circumstances. If in-
ductive, the coupling eoil is interposed be-
tween the plate coil and the grid coil, the
windings of the latter two running in op-
posite directions. Since direct induction
between the plate and grid coils would
cause an e.n.f. to be induced in the grid
coil opposed in direction to the electromo-
tive forces of both osecillating coil and loop;
it is imperative that the mutual inductance
between these two coils be small or neglig-
ible, compared with the mutual inductance
between either of these and the coupling
coil.  This condition is provided for by
proper arrangement of parts, the most ob-
vious manner being the division of the
coupling coil into two parts in non-inductive
relationship, the plate ¢oil coupled to one,
the grid coil to the other, such as is shown
in Fig. 1.

If a ecapacitive coupling is employed, as
illustrated in Fig. 3, the latter need dis-
appears automatically with the disappear-
ance of one coil, L. In this case the capacity
¢ of the amplifier also serves as coupling
condenser in the frequency-changer.
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Az to further advantages, it will be noted
that in Figure 1 the input C:I, in series with
the grid coil, has one end at filament poten-
tial as has likewise the osecillating system.
This condition minimizes the static pick-up
of energy, precluding hody capaecity, and in
addition makes practicable the use of gang
condensers with grounded rotors and pre-
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HIGURE t. THE DIAGRAM OF THE COMBINED

DETECTOR-OSCILLATOR

Plate detection iz obtained by wmeans of the high
negative bins on the grid. The civeuit IL,0, deter-
mines the Yrequency ai which the tube iz oscillating
asd couples the piate and grid cirenits togeiher.

ceding r.f. stages on the same gang if de-
sired. Maximum plate voltage and nega-
tive bias reduces grid damping to a mini-
mum. Between the two tuned circuits
there iz no reaction that can be detected
in tuning, and the zystem, thoroughly effi-
vient, is absolutely consistent in operation.

The modified tuned impedance employed
in the amplifier couplings combines hither-
to disassociate principles in & manner of
decided improvement. The input impedance
iz high, making for efficiency, while in a
way to be explained, the circuit arrange-
ment itself provides the means of keeping
the plate at zoro potential with respect to
the grid, precinding oscillation. At the
same time & further advance is made inso-
far as voltage ratios greater than unity
follow as a congequence of the arrangement.

It will be observed that the capacity re-
actance whxch tunes the szystem to reson-
wnce, Fig, 2, is split into two parts, ¢ and
(1., the plate tap being taken at the juncture.
while direct current is fed to the plate
through the choke r.f.c.

Comparing the input wvoltage with the
total induced plate voltage it may be shown
for any coupling that

B input 1
= ....(1)
1 +Tp

Za

where 1, is the tube impedance, and ¥, is
the input impedance of the coupling, con-
gidered at resonance. From this it is evi-
dent that the so-called tuned impedance

E plate
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coupling has no voltage step-up in itself.
Besides ,since the input impedance is

L
1°+’""'F"»

{very neariy), and in general exztremely
high, this coupling is both unstable and
inefficient.

However, if the capacity iz split into
two parts, Pig. 2, then

L ) Cy
Zo=4gr
(““ Cor G + ¢

from which it maay be shown by mmparlson
that the input impedance is reduced in the

ratio
( (:"s ) Q
s +

the frequency remaining the same. At the
same time the potential across the coil, or
secondary, is stepped up and may be caused

Zip =

to exceed the induced plate voltage. Ex-
pression {1) becomes
E. 1 G 4 G
B 14 7T s
Zo o (2)

which is the step-up ratio of the coupling.

The foregoing expression has no theor-
otical maximum; that is to say, it increases
indefinitely with an increase in the capa-
vity ratio. However, in design for high
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FIGURE # THIS SHOWS THE <COQUPLING
ARRANGEMENT USED IN THE INTER-
MEDIATE FREQUENCY AMPLIFIER

The cirewit O C,L iz tuned fo the {nleriacdiate
frequency.

frequencies there is another consideration
which determines the relative proportions
of capacities to be used.

Traced in heavy lines in Fig. 2 is a cir-
cult which includes in series the grid-plate
capucity of tubes 1 and 2 and the capacity
. Due to the potential across the termin-
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nals of C. there is a tendency for a current
to flow in this heavy line circuit. At the
same time there is also a tendency for cur-
rent to flow to the grid of Tube 1, due to
the potential drop across the terminals of
capacity C.. Obviously, the resulting feed-
back potential impressed upon the grid of
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band. Fixed condensers are used, where
necessary, being adjusted to the inductance
by having segments sawed off. The in-
ductances themselves are ordinary r.f. coils,
mounted so as not to couple.

As a matter of interest Z, is about 125,000
ohms, and the values of the ratio, Ex.
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FIGURE 8.
1L.F., SBCOND DETECTOR AND

THE CIRCUIT DIAGRAM FOR THE FIRST DETECTOR-OSCILLATOR, TWO

ONE AUDIO IS GIVEN ABOVE

Normal grid bias is applied to the i.f. tubes and some regenration obtained by means of the

tickler coil in the sccond detector cireuit. The
gecond uses a grid leak and condenser.
as a means of volume control.

Tube 1 will be the vector sum of the poten-
tials across C: and C..

If the resistance of the inductance was
negligible the potentials across €, and C.
would be exactly opposite in phase. It
may be demonstrated that in this
case these opposite potentials
would be of equal magnitude when
C: equals C., and the potential of
the juncture point is sensibly zero
with respect to the grid. From this
it follows that in general a feed-
back to the grid will occur; posi-
tive when C. differs numerically
from and exceeds C,, negative when
C. differs from and exceeds C..

Briefly, to sum up, the results
of dividing the capacity are as fol-
lows: The input impedance is re-
duced, the secondary voltage is
increased, and the potential of the
plate with respect to the grid is
sensibly zero when C,=C.. Some-
what similar results may be shown
to obtain if, instead of dividing the
capacity, the inductance had been
arranged in two isolated parts.

In practice the choice of equal
values of C, and C, makes a rather close
margin to build to. A slight deficiency in
adjustment to frequency, or a certain un-
avoidable degree of magnetic coupling may
cause oscillation. It is better to make Ci
somewhat the larger of the two.

In the receiver illustrated the frequerzy
is about 500 ke.—just below the broadcast

The small

strip. Th

first detector employs plate rectification and the

The filament voltage of the sccond i.f. tube is varied

(2) are approximately 3 in the first, 2 in
the sccond, and 3 again in the last coupling;
and finally a few turns of wire in the de-
tector plate circuit are coupled to the last
inductance to secure regenerative effect.

A LOOK UNDERNEATH THE SUB-PANEL
The coils wound on the square ended forms are r.f. chokes.

shelf at the left carries the bias batterics. The audio

transformer may be seen in the center just below the terminal

¢ gmall midget condensers are used to line up the two

tuning circuits.

For tone quality, selectivity, sensitivity,
and simplicity of tuning, the result is grati-
fying. Comparison with a low frequency
super of known performance indicates that
it has a comparable stage-per-stage ampli-
fication and sensitivity. And finally, it 1s
single tuning, and as yet has not brought
in a single station out of place.
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Straight-Edge Solutions

kilocycles instead of meters we are con-
stantly embarrassed hecause all our
charts are based upon wavelength in me-
ters. The resuit is that in calculating f:he
range of a given coil and condenser, for in-
stance, we lose as much time in converting
the wavelength value obtained to its corre-
sponding frequency, as is gained by the use
of a chart requiring only the
application of a straight-edge
for the solution of the equa-
tion.

The two charts appearing
herewith should prove of im-
mense assistance in this mat- gop —
ter. We are indebted to Mr. 3
Allen B. Taylor, W6DXH for
them.! From the chart ap-
pearing on this page, it is
possible by means of & rule or
other straight edge to find
what values of inductance and
capacitance may be used to ob-
tain & given frequency range.
It is also possible if the fre-
quency range is not known to
ascertain what it will be with
a given inductance and ca-
pacitance. If the inductance~y
and frequency range are
known, the wvalue of capaci-
tance necessary may be ob-
tained. It will, therefore, al-
low a rapid solution of your
problem if it concerns in-
ductance, capacitance and
frequency of values within the
range of the chart.

The frequency range of the
chart is from 150 to 75,000
ke, with an inductance range -
of from .8 to 2,000 phy, Val- |
unes of capacitance between 10 {3
and 500 pufds, ave covered. In ‘{3
solving an equation in which
there are two kunown and one %
unknown factors, it is only i
necessary to connect on the
chart by means of any straight
edge, the two known values.
The unknown will be found in
the third acale. Only one
range of capacitance is shown
although there are two ranges
for both inductance and fre-
quency. These are Iabelled
“A” and “B”. If the figures
under “A” are used in one
scale, those under that letter
in the other should also be
employed. From the other

i{. 4llen B. Taylor, Salt Springs
Camp, R. Grand E, Co., Martell, Oalif.
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chart we calculate the inductance of a given
coil. In ecalculating the inductance of &
eoil, it will be necessary to knov&f th}'ee
things about it. These are: Its radius (%
diameter) ; length in inches, and the num-
ber of turns of wire on it. Before you can
find the inductance, there is one other figure
that must be known. This is the value of
“K” or the space factor. This is a corree-
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tion factor that allows coils of different
shapes to be fitted into a formula based
upon a particular shaped ecoil.
. may be obtained from the curves in the

UsT

its value

lower right hand corner.

1 inch in radius (2 inches in diameter).

27

Supposing, for
instance, that the coil is 3 inches long and

{Continued on Page 326)
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Remote Control Relay

By Gordon Fixman*

HIS relay differs somewhat from the

relays commonly used by the amateur

in that current flows through the

windings only when it i3 operated,
none being necessary fof the holding of
the armature in position. It is simple in
construction and can be made of the odds
and ends that are wusually found in the
station junk box.

The unit consists primarily of an arma-
ture under spring tension that may be
attracted to a magnet through which the
operating current flows. Affer the arma-

T
5

)

oo AT 72 make

""D"Zg‘” (] cireuit
controiled

N
O [#] { 7 _[»rea.é X

| E— Y oireait

ho—(& A

DIAGRAM OF THE RELAY

The grmalure 4 {s pivoted at the point P and held
away from the magnel by the apring & The apring
may be heid in a binding post or o regular screw
adjustment wmay be provided depending upon what is
avatable.

ture has been drawn to the magnei, it is
held in that position by means of a latch
arrangement. To return the armature to its
original position, a current is sent through
a second magnet which releases the latch
and the spring tension causes the armature
to move back to the first position,

Two sets of magnets are needed and may
be obtained from old bells, The armature
A may either be pivoted or it may terminate
in a short piece of spring material that is
clamped to an upright post. If it is pivoted,
the adjustment will be somewhat simpler.
The contact arm C is bolted to the armature
and should be of spring material so that
the armature can travel somewhat beyond
the point at which the contacts make. In

TWOFEF, 5949 Magnolia St., St Lonis, Mo.

addition to the coutact spring, & rod R is
rigidly fastened to the end of the armature
and in conjunction with the latch, holds the
armature in position after it has been drawn
to the magnet. In this particular case, the
rod R was the original clapper on the bell
from which the relay was made.

The latching device consists of a plece
of brass or other metal mounted on & pivot
s that when the rod moves under it, it will
drop and hold it in place. To release it,
current is passed through the magnet which
lifts the latch and allows the armature to
spring away from the magnet.

In order that the action of the latch is
positive, it may be necessary to add 2 small
weight to the end which holds the rod, If
this is needed it may consist of a machine
screw and nut with enough additional
washers to make up the desired weight. A
stop to prevent the latch from falling down
to the base when the rod is not under it
may be made by simply bending a piece of
wire so that it will allow only a certain
amount of movement of the latch. This
wire may be fastened to the baseboard.
Another method is to make the latch long
enough so that even when the armature is
as far from it as it ever gets, it will still
rest upon the rod. ‘This is probably the
simpler method of the two.

The contacts which open and close the
eircuit under control may be made of any
suitable material and the cross section will
depend upon the current to be carried by
them.

The relay may be operated from an a.c.
source because the magnet is energized for

L

THE LATCH WHICH HOLDS THE ARMATIURE
IN THE “MAKE” POSITION IS SHOWN IN
MORE DETAIL IN THIS SKETCH

such & short period of time and, what is
of more importance, the pressure on the
contacts does not depend upon the mag-
netic field as is the case with the commoner
types of relays.
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Choke Coil Design

By Herbert F. Wareing*

for use as Heising modulation regctors.
ecarrying direct current {8 somewhat troublegsome.

mogt difficult case,
of air gap by iriel,

There iz a steady demand for tnformation as to the design of epecial choke coila for filters and
To design a choke that will maintain its inductance when
In the following article the aquthor gives a dnmn
theory and shows ilg opplication to the modulator recctor of a radio phone set, because this is the
This method does not require the assumption of core size, or the udjustment

N the minds of many operators a choke
is just a choke—a large number of turns
of wire wound around an iron core. It
is a mystery how some chokes function

as well as they do.

Some time ago the writer was requested-
to-design a Heising modulation reactor for a
5,000-watt broadeasting plant and in view of
the above did it with three ideas in mind:

A—To design a good reactor for this
particular station.

B—To formulate and colleet his own ideas
of what a good choke should be and do.

C—To pass his ideas along through @ST.

Many of the principles involved in that
design are applicable to the design of any
choke earrying a direct component of cur-
rent and even to the transformer used in
audio amplifying circuits. Some of the
principles apply only to chokes or trans-
formers carrying a wide band of frequencies
superimposed on a direct current and since
these points do not apply ito the ordinary
filter choke it would confuse the reader to
attempt to discuss both the filter choke and
the modulator choke at once. The discus-
sion will therefore cover the most complete
case; that of the modulator or Heising
choke.

THE DESIGN OBJECT

Since a design method can be introduced
more easily in connection with an example
we will take the case of the modulator re-
actor for a 5000-watt radiophone station
which uses 5-kilowatt water-cooled tubes
such as were made by the Kellogg Switch-
hoard and Supply Company of Chicago. The
normal voltage applied to these tubes is
10,000 and the current per tube is one am-
pere, therefore the current through the
choke which operates at the position L in
Pig. 1 is to be 2 amperes. The peak voltages
between windings and core under normal
vonditions will run to 25,000 volts. It was
suggested above that the modulator choke
is a more difficult case than the filier choke.
This is true because the frequency range to
be covered is far greater and the frequencies

*WONY, WIFUZ, lnstructor in radio, University of
‘Wisconsin, Extension Div., Milwaukee, Wis.

must be handled more nearly alike. This

point deserves separate discussion.

FREQUENCY RANGE

Whereas the filter choke is concerned with
a small band of frequencies even ordinary
speech requires a much wider band. In tele-
phone work the frequency range shown in
Tig. 2 is considered excellent for practical
telephone conversation. (Anderson, (Clem-
ent, DeCoutouly, I. R. E., Vol. 13, No. 4)
This curve was made at the modulator reac-
tor and does not show any distortion oeccur-
ring in the oscillator and antenna circuits.
The frequency characteristic required for
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FIGURE 1

music is even more difficult. It seems to the
writer that for very good transmission of
music the frequency characteristic should be
horizontal from 20 cycles per second to
10,000 c.p.s. The large organ pipes go down
to 16 cycles, the bass drum has a very low
fundamental, and the bass voice can go
down quite low Admitting that the low
frequencies are felt as much or more than
heard, why cheat the B.C.L. out of the feel-
ing? It is part of the music. If a sound is
composed of a fundamental and harmonie
overtones, the fundamental and lower har-
monics may be omitted and still the piich
and quality will sound the same. The miss-
ing frequencies are supplied by the ear, due
to its non-linear characteristics, This is
probably the reason that low frequencies are
heard at all from most broadcasters on most
receivers.

It is true that 5,000 cycles is the upper
limit of fundamental frequencies produced
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by most instruments and it is also true that
many broadcasting stations deliberately at-
tenuate these high frequencies to cut down
microphone hissing and other unpleasant
noises. Many receiving sets do the same
thing for the same reason, However, it is the
higher overtones that provide the brilliance
and “color” of music and the articulation of

spoken words. The frequencies present
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FIGURE 2

when the fricative consonants are spoken
are very high; the characteristic frequency
of the letter 8 is about 10,000 c.p.s. Many
noises are composed of high frequencies en-
tirely. The upper limit of hearing is be-
tween 10,000 and 20,000 c.p.s. depending
upon the person. For these reasons a desire
for a 10,000-cycle upper limit to the straight
part of the curve does not seem extravagant.
Our “most difficult case” therefore calls for
a choke with & flat characteristic from 20
e.p.8. to 10,000 c.p.s.

It should be pointed out, however, that
only a radiophone station wishing to trans-
mit extremely pleasing music needs so wide
a band. The ear cannot detect changes in
volume of less than 10 percent and therefore
it is also not necessary that the characteris-
tic be exactly flat. In our example we are
not considering engineering design, but
scientific design. In other words we are
looking for the best and not for the best at
a specified price.

THEORY

It is of course necessary to be clear as to
the work that the choke must do. Refer-
ring to Fig. 1 the choke coil L is the part of
the equipment to be designed in this paper.
The plate current for both the oscil-
fator and the modulator flows through this
choke coil.

The principle of Heising modulation is as
follows: If the modulator grid is made
less negative than normal, the modulator
plate current increases, The decrease in
plate resistance of the modulator lowers the
total plate circuit resistance, which causes
a larger current to flow through the choke
from the plate source. This change in cur-
rent induces a voltage in the choke, which

WIHIAANE S OLH
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is opposed to that of the source, thus low-
ering the voltage applied to both plates.
When the oscillator plate voltage is low,
the plate current is low also, therefore the
oscillations in the antenna eircuit are feeble.
Most of the current is now flowing through
the modulator plate ecircuit because of its
jowered resistance.

On the other side of the speech cycle the
modulator grid is made more negative than
normal, causing its plate current to de-
crease. The increase in modulator plate
resistance now causes the total plate eur-
rent to decrease, thus generating a voltage
in the choke which ailds the source, and
which therefore increases the voltage ap-
plied to both plates, This increases the os-
cillator plate current, and the strength of
the oscillations in the antenna cireuit, Most
of the decrease in modulator plate eurrent
appears as an increase in oscillator plate
current, since the inductance of the modula-
tor reactor tends to keep the total plate
current constant, In this way the signal
frequency variations of modulator grid volt-
age are changed to signal frequency varia-
tions of antenna current.

The variations of oscillator plate voltage
affect the frequency at which the tube os-
cillates, Therefore, it is preferable to gen-
erate the radio frequency carrier in a tube
with no modulation applied to it, and to
modulate the power amplifier tube,

in Fig. 3 is shown the equivalent cireuit
of the choke and its associated apparatus,
with the choke considered as a source of
alternating voltage. This is in line with
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GENERAL DESIGN

the suggestion above that the effect of the
choke may be considered as a source of
momentary voltages added to or opposed to
the normal plate voltage.

The induced voltage, ¢, of the choke is
e==L di/dt.

We will for & moment consider the in-
ductance L to be independent of frequency
over the audio range. We desire the induced
voltage e to be of the same amplitude at alt
frequencies, assuming the same modulator
grid voltage. Then di/dt must be constant
for all frequencies. With increase of fre-
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quency, the current amplitude remaining the
.same, the rate of change of magnetic Aux
in the choke increases directly. We must
- therefore cause the current variations in the
choke to decrease directly as the frequency
increases. If the circuit contains only in-
ductance this is done automatically because
the reactance of the circuit varies directly
with f. However we have the parallel re-
sistances Rmp Rop and also the resistance of
the choke in the circuit. The effect of these
resistances can be seen in Fig. 4. It can be
seen that the lower the cireunit resistance the
more nearly does the impedance vary as the
frequency, also that with a given resistance
this condition holds more nearly exactly as
the reactance of the choke coil is increased.
The use of small inductance and high resist-
ance would digeriminate against the lower
frequencies which have already been seri-
ously attenuated in the input amplifier.
From the foregoing we may conclude that
the choke should be designed to have a min-
imum effective resistance which includes the
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direct current resistance, skim effect, hy-
steresis and eddy current losses in copper
and iron. An effective resistance increasing
with frequency would not seem to be objec-
tionable. Efficiency however demands a low
power loss and low voltage drop in the choke.
‘We may also conclude that the choke must
have high inductance to minimize the dis-
crimination against lower frequencies and
the loss of modulator plate current varia-
tions through the choke.

MAGNETIC EFFECTS

It was assumed above that the inductance
L was a constant quantity. However, the
magnetic skin effect was neglected and this
effect causes an apparent change of perme-
ability of the iron with frequency. The
actual permeability has not changed but
the cross section of iron affected by the
magneto motive force decreases, the flux

being confined to the skin of the iron
at very high frequencies. The reason
for this depends on the fact that

the fluxes produced by the eddy currents
oppose the main flux in the laminations.
Alexanderson (Proc. A, L E. E., Vol, XXX,
p. 2433) stated that the apparent perme-
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ability of soft iron strips .003” thick de-
creased to 10 percent of the normal at 200
kiloeycles, If the magnetic skin effect de-
creases the active area of the irom in the
choke, the induectance will also decrease at
high frequencies. Thig will cause the de-
gree of modulation to be lower at the higher
frequencies and so introduce distortion. We
may conclude that the core must be so
chosen that the skin effect will not come
seriously into play below our upper limit of
10,000 cycles. The obvious way to do this
is to use iron so thin that the penetration
will still be 100 percent at 10,000 cycles. It
seems necessary also to exercise care in
assembling the laminations to see that they
are well insulated from each other in order
to minimize eddy current losses and magnet-
ie skin effect.

CAPACITY. EFFECTS

We shall next consider the condenser ¢
shown shunted across the inductance in Fig.
3. Whenever an inductance and capacitance
are connected in parrallel reasonance occurs
at some frequency and at this frequency the
impedance of the combination is theoreti-
cally infinite and practically very high. In
our case af the resonant frequency all of the
variations in modulator plate current would
pass through the oscillator while at all other
frequencies some of the variation would es-
cape through the choke. The equivalent cir-
cuit is shown as Fig. b in which R, i con-
sidered as a source of alternating current.
We desire all of this current to pass through
R, the oscillator plate circuit, without hav-
ing any of it by-passed through the coil L or
its distributed capacity Cs. This means a
coil of high inductance and a condenser of
small capacity. It is desirable to have the
resonant frequency of the combination above
the highest frequency fo be transmitted,
which is 10,000 ecycles. Fig, 6 shows the
current by-passed around the oscillator by

o
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FIGURE 5

the coil-condenser combination at various
frequencies. At low frequencies relatively
iarge currents pass through the coil and at
high frequencies relatively large currents
pass through the condenser. It would
appear that the effect of these shunted
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currents wonld be to cause the
phase angle of the low frequency currents
to be shifted ahead and the angle of the
high frequency currents to lag. If the
power source has poor regulation a
secondary vwvoltage variation may be pro-
duced.
SUMMARY

~ We may conclude the reactor design shall
have minimum distributed capacity consist-
ent with reasonable cost, dimensions,
weight and difficulty of construction. It
must have low effective resistance, high
inductance and thin iron with laminations
well insulated.

CALCULATIONS

An inductance of 60 henrys was chosen as
reasonably suited to the requirements men-
tioned above. The greatest alternating cur-
rent will flow through the reactor at the
lowest {requency and at 20 cycles the reac-
tance of this inductance is 7500 ohms. The
resistances in the circuit will not increase
the impedance materially.

The tubes reguire a non-signalling plate
voitage of 10,000 when delivering their
rated output. If one hundred percent modu-
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lation could be employed without distortion,
the choke should generate an alternating
voltage of 10,000/~ /2==7000 effective at ail
frequencies with maximum swing of the
modulator grid voltage. This would cause
the vesultant plate voltage to vary from 0
to 20,000. Actually, 100% modulation can-
not be reached without distortion due to the
bend in the plate voltage, plate current
vharacteristics at low plate currents. How-
ever, 43 no characteristies of the tube to he
used are available, the choke will be de-
signed for the worst conditions.

The greatest szlternmating current com-
ponent of the reactor current will flow at
the lowest frequency. This component will
be E/Z=T7000,/7500=093 amperes. The
peak value of this current will be 0.93
A /2=1.81 amperes, The direet current
through the choke is to be 2 amperes and
the maximum instantaneous current will be
8.3 amperes while the minimum will be 0.7
amperes.

To show the relative largeness of these
by-passed currents at the lower frequencies,
we shall calculate these currents for higher

QsT
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frequencies. At 1000 eyeles the reactance is
476,000 ohms and the current will be only
0.018 amperes while at our highest fre-
guency of 10,000 cycles the reactance is
4,760,000 ohms and the current but 0.0018
amperes, or less than 2 milliamperes.

In the choice of core material there are
two important losses o be considered, the
hystersis loss and eddy-current loss. Both
affect the effective resistance of the choke
which we wish to be as low as possible. The
eddy currents that flow in the core also
eause the magnetie skin effect. The shape
of the saturation curve is of great impor-
tance also. In addition to the above magnet-
ic qualities anotheer point to be considered
is the procurability of the material.

The hysteresis loss iz directly propor-
tional to the frequency if the maximum flux
density remains constant and to the 1.6
power of the maximum flux density if the
frequency remaing constant. In our case, as
the frequency increases, the current and
therefore the flux decreases. It would seem
that the hysteresis loss would vary inverse-
iy as the frequency which in turn means
that the effective resistance would vary in-
versely as to frequency which is opposite to
the requirement derived at in the chapter
on general design. For this reason we shall
choose for our core & material having a low
hysteresis loss.

The eddy current loss is probably indepen-
dent of frequency. However, we wish fo
keep it as low ag possible for two reasons,
The first reason is that of keeping down the
effective resistance and the second is be-
cause the magnetic skin effect is caused by
the eddy currents. To minimize these cur-
rents the material should have a high re-
sistivity and should be in the form of thin
laminations.

The material that best fits the above
specifications is 4% silicon steel of Neo, 20
17,8, 8td. sheet gauge. It iz 0,014 inches
thick. Steinmetz gives the following for-
mula for calculating the penetration of al-
ternating flux: P==8570/+ /iuf, where
% is the conductivity, n is the permeability,
and f.is the frequency. The resistivity of
4% silicon Follansbee steel sheets is given
in the Standard Handbook for Electrical
Engineers as 51,15 microhoms /em which
gives a conductivity of 19,550 mhos/cm.
The maximum permeability is given as
3,400, Therefore, the penetration
P 85707+, /19.550% 3,400 10,000 =:0.00438
em., or 0.0111” st 10,000 cveles, Our sheets
are, then, thin enough. Perhaps the ideal
material from the standpoint of eddy cur-
rent losses and the accompanying gkin effect
would be the compressed powdered iron
cores used in carrier current work. However,
it was not known where this material could
be obtained in the required quantity in
short notice.
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The insulation between the laminations
is well taken care of by the oxide on the
sheet, Painting i$ not considered necessary
as it only decreases the space factor of the
core,

We must now turn our attention to the
general shape of the core. At the frequen-
eies used, the major portion of the distri-
buted capacity is between layers and from
end turns to core. For this reason a coil
that has a szhort -axial length and a deep
radial depth will have the minimum distri-
buted capacity, other factors remaining the
same. This is because each condenser (layer
to layer) has a smaller capacity, and be-
cause there are more of these smaller cou-
densers in series. Another {actor affecting
the distributed capacity is the distance be-
tween the end turns and the core. The core
brings the end turns of all layers and the
inside layers electrically closer together, and
therefore increases the capacity. For this
reason & space will be left between the
turns and the core, and between the inside
layers and the core. This construction will
require more iron and copper than if the
choke were designed for the maximum space
or weight economies, but is necessary to
minimize the distributed capacity.

The capacity between layers will vary
inversely as the distances between the cop-
per of the layers. Double cotton covered
wire could be used for this purpose, but as
the turn-to-turn capacity is unimportant at
audio frequencies, enamel covered wire may
be used to decrease the total size of the
choke. An insulating paper will be placed
between layers, for the triple purposes of
decreasing the distributed capacity, increas-
ing the insulation, and making it possible
to wind a smoother coil.

The size of the wire affects the distributed
capacity, as weil as the heating, the resist-
ance, the cost, and the size of the choke.
The larger the wire, the lower the resistance
and heating, but the higher the distributed
capacity, cost and size. A reasonable com-
promise between these factors is to caleulate
the wire size from the allowable tempera-
ture rise.

Another feature of construction that will
decrease the distributed capacity is to wind
the coils in pies, these pies being spaced
from each other. This will also allow of
tapping different values of inductance into
the circuit if such a thing should at any time
be found desirable. If an even number of
pies is used, it will allow connecting the two
halves in parallel, thus adapting the choke
for use with tubes operating at heavier cur-
rents and lower voitages.

Let us calculate the distributed capacity
that is allowable to bring the resonant
period of the choke to the highest frequency
used. Resonance obtains when el=1/0C,

or resonant frequency £=0.159/~/lc, where
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I. is in henries and C is in farads. For f=
10,000 eycles then, N
O = 0159 /(5 /60 10,000)

or O = 0.000042 mwmicrofarads or ounly
4.2 picofarads. A glance at the size of this
figure will convince unyone of the necessity
for the siress that has been placed on this
feature of the design, and the care that will
be required to bring the resonant hump up
near the high end of the useful frequency
It must also be remembered that the
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blocking condenser, tube capacities, and the
like, are also in parallel with the choke for
audio frequencies.

With the above points in mind it can be
seen that a choke of the core type can be
built to have less distributed capacity than
one of the shell type.

We shall now turn our attention to the
flux induced by the current flowing through
the coil. A saturation eurve for the mater-
ial decided on is shown as Figure 26 Sec. 4
of the Standard Handbook. This curve is
reproduced roughly as Fig. 7. We wish to
work over as straight a portion as possible
of this characteristic for the same reason we
wish to confine the operation of a tube to
the linear portion of its characteristic. For
this reason, and still working the iron as
high as possible to keep down cost and size,
a fAlux density of 80,000 lines per square inch
maximum seems reasonable. The current
corresponding to this flux density is the
maximum instantaneous current, which was
ealculated above to be 8.3 amperes.

On the linear portion of the magnetization
curve of the iron with air gaps the flux is
proportional to the current. Therefore the
ratio of the maximum current to the mini-
mum current is the same ag the ratio of the
maximum flux to the minimum flux. From
this relation we find that the minimum flux
will be 80,000%0.7/3.83==17,000 lines per
square inch, This confines the operation,
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sven at the lowest frequency where the cur-
rent swing is large, to the fairly straight
portion of the curve.

This fixes the normal or non-signalling
value of flux to the average of the above two
figures, which is 50,000 lines per square inch
induced by the d.c. component of choke cur-
rent producing no e.m.f.

In Figure 8 is shown a sketeh of the core.
The cross section of the core is square and
“a" inches on a side. The window area is
bh square inches.

The fundamental equation for e.m.f. in the
transformer is E=4.44fTpl0™® volts, where
E is the eilective value of a ginusoidal volt-
age, £ is the frequency, T is the number of
turns in series and ¢ is the peak value of the
alternating flux. The peak flux density was
calculated above to be 30,000 at a frequency
of 20 eycles. We shall denote this flux
density by B..

The total flux is equal fo the flux density
times the cross sectional area of the iron.
The space factor of the iron is, as usual,
agsumed to be 0,L9, the other 0.1 of the eross
section being taken up by the insulating
oxide, ete. Therefore o in our case is 0.9B,a%

Our voltage equation now becomes F=
4.44fT0,9B.a°10"* which rveduces to E =
4£Thia*10% If we now multiply both sides
of this equation by the current I, we obtain
P=x4fITB,2*10~%, In this equation there are
two unknown quantities, T and a. We must
eliminate one of these unknowns to solve the
eqguation.

We shall eliminate T as follows: A safe
value for the current density U in the wire
is about 1,000 amperes per square inch.
There will be a certain ratio between the ac-
tual copper area in the window and the win-
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dow area. This ratio is called the space fac-
tor for the window, and is denoted by K. Be-
cause of the large part of the window area
taken up by insulation in our case, we shall
assume this space factor K to be 0.25, al-
though it may be as small as 0.12. Then
the product Kbh gives us the area of copper
in the window, which when multiplied by
the current density U gives us the total
number of ampere turns IT.

Therefore we can substitute for IT its
equal KbhU, This changes the equation to
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P=4iB:a’KbhU10* The power, P, is the
product of the alternating eifective voltage
and the direct current through the choke.
We now have three unknowns in the equa-
tion, but these three quantities are all di-
mensions of the core and can be expressed
in terms of each other. Qur equation now
becomes a’bh= (P10%) / {4BKUf).

We must now decide on the relation be-
tween 1, b and H. From our remarks above
concerning distributed capacity, we conclude
that reasonable dimensions will be h==s, and
Prz=2a. Therefore our equation finally be-
comes  23'z=10°P/4B,KUf. Solving this
equation, 2a*z (7,000 2 100,000,000)/(4x
20,0005 0.25x 1,000 20) = 2,338, or a=5.84",
We shall use 6 inches for a, 6 inches for h,
and 12 inches for h.

The original voltage equation when solved
for T becomes T==10°E/4.44f¢@. Solving this
equation, the number of turns necessary on
the choke is T==(7,00010,000,000)/ (4.44%
20%30,000%0.9%36) =8,63 turns. This
wumber of turns will be distributed between
two legs, so the number of turns per leg will
be 4,300, Two pies will be used on each leg,
50 the number of turns per pie will be 2,160.

The next step is to calculate the size of
wire to be used. The direct current through
the choke is to be 2 amperes, and the current
density assumed above was 1,000 amperes
per square inch. The cross sectional area of
the wire will then be (.002 square inches, or
2,646 circular mils. The nearest commercial
size to this is Ne. 16 B. & 8., which has an
area of 2,683 C.M. This is well, because the
heating varies as the square of the current,
and therefore the current producing the
heating when signalling is greater than 2
amps.

The next thing we wish to know is the
thickness of the insulating tubes and flanges
required. Bakelite was chosen for the sheet
material, because of its easy procurability.
The &tnd. Handbook gives the dielectrie
strength of this material as 600 volts per mil.
As we wish to insulate this choke for 25,~
000-volt peaks during normal operation, the
thickness required will be 25,000/600-=
0.05." With & factor of safety of 5, 4"
material will be required. This thickness is
also necessary for mechanical strength. It
must also be kept in mind that very high
voltages are induced in a choke of this type
when tube failures oceur, and the insula-
tion should be designed accordingly, The
core of the usual type of choke saturates at
currents slightly above normal (often be-~
low), and therefore high voltages cannot be
produced,

Much ingenuity may be used in the in-
sulation design, as square and round in-
sulating tubes of the reguired sizes are
rarely manufactured. 'Therefore this fea-
ture will be left to the individual builder.
In addition to the insulation, air spaces

{Continued on Page 73)
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Debunking Crystal Control

By J. Herbert Hollister*

ITH the big jam which becomes ef-
fective January 1st almost upon us,
it seems timely to point out one big
fact concerning ecrystal control
which has been sadly neglected. To wit: Its
utter simplicity. When piezo-electric oscil-
lators were first brought to our attention,
the whole thing seemed woefully compiex.
Crystal articles with their maulti-tube cir-
cuits almost seemed to invite one to fry
something else. But the desirability of that
beautiful flute-like ping, which comes only
from the quartz plate, would not down and
now we find that the thing is not so very
difficult after all.
Today, with two 210’s and two crystals, the
writer is enjoying all of the thrill of many
long chats and some good foreign

thousandths of an inch by the factor in order
to arrive at the approximate wave length in
meters.

With the micrometer, measure the thick-
ness of the blank at each corner and in the
center and mark the thickness directly on
the crystal with a pencil. Then dump a
bit of the coarse abrasive on a piece of
colass and mix a few drops of water with
it, spreading the gunk around with a finger.
From here on, it is simply a matter of
bearing down on the bhlank and subbing it
around on the glass, checking with the
micrometer until approximately the desired
uniform thickness has been reached.

Next comes the fine abrasive and another
piece of glass with more frequent applica-

econtacts with none of the grief
which seems to go hand in fist
with high power,

Until recently it has been some-
thing of a problem to acquire the
necessary bit of vibrating rock.
Prices have been high for finished
erystals and good blanks have
been scarce. Then, too, there has
been that mental hazard, the
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feeling that to suecessfully grind
a plate and get it to oscillate
somewhere near where one wanted
it to, was almost a bit of black

magic.
But now, excellent 3500-ke.
plates may be obtained for a

reasonable sum, and for those
who prefer to “roll their own”
there are plenty of tested and guaranteed
blanks available, the completion of which
is neither complicated nor difficult.

GRINDING THE CRVYSTAL

The one absolute necessity for the grind-
ing job is a micrometer caliper with which
to gauge the thickness. and most of us can
usually borrow such tools in a pinch. A few
seraps of almost any kind of glass, some No.
120 carborundum or alundum grain for the
rough grinding, and some FF or FFF ditto
for the smoothing-up job completes the lay-

out.

The blank you buy should have one side
finished when you get it, and a statement as
to the axis on which it was cuf, or better, a
notation of its thickness factor. The writer
has found that plates eut on various axes
run from 2.6 meters to 8.9 meters per thous-
andth of an inch in thickness. ‘Then, given
this factor to start with, it is only necessary
to multiply the thickness of the plate in

*WYDRD, Lake Forest Club, Fdwardsville, Kunsas.

THE WIRING DIAGRAM

Both the crysiel and amplifier tubes are 2i0g, the amplifier
being operuted as a frequency doubler,
ply is obtained from o Thordarson No. 2098 transformer.
means of plug-in orysivis and plate inductances, operaiiom may
e had on either the §500- or 7u00-kc. band.
nected to the amplifier plate tank circuit indicates when reson-
znee ie obtofned. [n this wparticular case, it iz possible to key
in ihe artenna jeed line, the transmiitter running constantly.

Plate and filament gup-
By

The neon tube con-

tions of the micrometer, until your plate
oscillates at the desired frequency.

Maximum output may not be ob-
tained if the wvariation in thickness
exceeds .0002” in the 3500-ke. region
and .0001” in thinner plates. The writer
has found cases where the output was ma-
terially bhoosted by grinding the middle of
the plate about 0001”7 thinner than the
edges, This is best dome in grinding by
applying pressure in the center with the
craser on the wrong end of a pencil. The
edges may be cleaned up and slightly
beveled on a carborundum stone or an oil
stone of most any kind.

PLUG-IN (RYSTAL MOUNTING

The need for a small, inexpensive dust-
proof crystal holder of the plug-in type had
been felt here for a long time before the
idea finally occurred to the writer that such
a gadget might be assembed from ordinary
work shop scraps.

First a piece of 34" bakelite was squared
up to 1%" on a side, and then a 1" square
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was cut out of that with a coping saw,
{genus five and tenus) leavmq a %" rim
of bakelite, with & hole in the center large
enough io accommodate = crystal slightly
less than 1”7 square. Then a piece of 1/16"
brass was eut out and squared up to just
fit the 1% square of bakeiite, and fastened
to same with four 3-48% machine screws, thus
forming the bottom plate of the holder.

In one side of the bakelite rim two holes
were drilled %" apart and tapped to veceive
G-32 General Radlo plugs, One of these
plugs was cut off so that it did not extend
throngh the bhakelite, and was connected to
the hottom plate of the hoider by means of
a piece of light spring brass

The other plug was allowod to extend
just through the bakelite, so that a narrow
strip of .001” shim stock could be soldered
to it and then to the center of the top plate,
making the other contact. The top plate is
a brass siug of the type used in the manu-
facture of brass tags, but any light metal
disc will serve as well. It rests on the crys-
tal of its own we1ght

The cover is a 1%” square plef‘&’ of 1/16"
brown bakelite which was used oniy because
the writer once bought a sheet of the stuff

THE CRYSTAL MOUNTING

The crustal lies on the lower plate which is of brass,
The upper pinte resis on ithe crystal and iy connecled
i the plug by means of a pi af shim brass. The
inwn of the case ix of balc?lzte ar is the gpocer to which
the top and hotiom gre fas in this particular
WouNtmg. eight screws were used to hold the fwo
vinies to the bhale They are locaied at the
COTRETE gnd edch s w guex haif awny through ihe
bakelite spacer. it uuuht be spmcwhat sironger to
deill elearance holes in the bakelite nieces and thread
the brass pigte, ng but four screws for the job.

and never could find & use for it before. Of
vourse any sort of thin sheeting may be used
here as it is only a dust cover,

ne item of importance is the preparation
of the contact surfaces of the two electrodes,
The face to be used was first sinvothed down
with emery cloth held flat on & piece of plate
glass, then ground with powdered pumice
and water on a plate glass lap, in the same
way that crystals are ground. The pumice
does not dig in and ride zround with the
brass like carborundum. If doubt exists ag
to the flatness of the surface, a bit of Prus-
sian blue on plate glass will show up the
high spots on the brass.
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By using one of these mountings for each
crystal in general use here, with the fre-
quency engraved on the cover, the writer
has been able to dispense with all of the
fuss and bother of washing the crystals and

58 \?Mm 8 e
akelite
7
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S Brass

COMPLETED CRYSTAL MOUNTING IS
SHOWN ABOVE

jt e resting on the lower hrass vplate which iz the
proper position for operation. The small picca of
ahim broass wmaking coniaet between the brass plate
amd the GE plug iy be sven. The other coniact is
made internally.

Crysial /

THE

hias  reduced
minimum,

Much confusion has been caused by the
r. f. ammefer in the crystal tank eircuit.
The output of the e¢rystal is a matter of
wattage, and the current in the tank is of
course dependent upon the r. £, resistance
present; our old friend, the L-C ratio again,

The accompanying sketch depicts the
writer’s pet layout in its present stage of
development and the prooi of its effective
simplicity lies in the fact that it worked
utifully the first time the key was
pressed. Since that time a perfectly good
Armstrong rig with its 852 has just been
in the way.

the breakage hazard to a

Straight-Edge Solutions

{Continued from page £7}

we follow the hovizontal line for 1-inch radi-
us until it meets the vertical line for 3
inches in length, we find that they meet just
about half way between the 0.7 and 0.8
diagonal lines, This means that the shape
factor will be 0.75.

The next step is to connect together with
a straight edge, those scales that have like
Roman numerals at their top in the order
in which they are numbered. Thus we
start by connecting the scales for the length
of the coil and its number of turns because
these are labelled I. The point at which
the rule erosses the transfer line under the
numeral I is indicated by a dot and the rule
run between that point and the radius scale
labelled II. We mark its position on the
transfer line, I1, projecting from this to the
space factor seale, I1I, finding our answer
on the inductance seale, III. Thus. know-
mg three facts about the coil and perform-
ing four simple operations, it is possible to
caleculate the inductance of it.

wefl, P, W,
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Regererative Coupling Devices in Audio
Amplifiers

By J. K. Clapp*

amplifiers are desired, the arrange-

ment herewith described is of consider-

able interest. This particular ecircuit
is an extension of the familiar amplifier
shown In Figure 1. With the tuned circuit
LC of Fig. 2A is associated the vacuum
tube 3 and the tickler coil L1, by means of
which the effective resistance of the tuned
circuit LG may be greatly reduced at and
near the resonant frequency of the circuit.
‘I'he. use of such a regenerative network in
connection with the suppression of a single
frequency in audio frequency measurements
has been described by J. A, Stratton.'! Here
the inverse application is made to build up
a high amplification at a single frequency.
The amplification here considered is given
hy the ratio of V. to Vi, that is, the ratio of

F()R purposes where highly selective

FIG.1

the voltage appearing between the grid and
filament of tube # to the voltage impressed
between grid and filament of tube 1.

CONCEPT OF OPERATION OF AMPLIFIER

In discussing the circuit arrangement, it
is convenient to think of tnbe 3 as an es-
sential element of the impedance network
which is associated with the plate circuit
of tube 1, as shown schematically in Fig. 2B.
For such an amplifier, the amplification is
given by:

n
kom0 . (1)

p
1+ e
Zoy
‘Where:
n=amplification of tube 1.
rp==its dynamic internal plate
circuit impedance.
Z.=impedance of plate cirvcuit
fnad.

*Wormerty instructor in the Communication Labora-
tory of the Mass. Institute of Technology, Now with
the General Radio Company of Cambridge, Mass,

This amplification i8 many times con-
sidered as a function of the load %, as
plotted in Fig. 8. Consideration of Equation
1 shows that if Z, is much greater than

»3

P
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FIG. 2A

ry, k approaches p as a limit. In such cases,
no consideration is given to the possibility
of giving to Z, the characteristics of & nega-
tive resistance. If the quantity r. over
Z, be given values lying between 0 and -1.,
it is seen that k may become very large.

To consider this in detail it is convenient
to rearrange Fquation 1 as follows:

k ey
e 1 =1
in Zo

which is seen to be the equation of a hyper-
bola, with its center at (-1,0), when k over
w and r, over Z, are taken as variables.

2
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This funection is shown in Fig. 4. This graph
is of considerable interest since it indicates
that the amplification goes through no dis-
continuity or abrupt change as the plate
load is given exiremely large positive or
negative values.

1. “Complete Buppression of a Single Frequency
by Means of Resonant Cireunits and Regeneration,”
J. A. Stratton, J. O. 8. A. and R. 8. I, Vol. 18, No 1,
July 1928, pp 95-106.
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The concept of a negative resistance ag
equivalent to the effect of regeneration is

d

To K= when

Zp=w

well established, though sometimes ques-
tioned.! The idea here certainly seems
straightforward and yields a ready inter-
pretation of the performance of the circuit.
Consider now the tuned circuit LC in which
the series resistances of the elements are
indicated, as in Fig. 5., with the effect of the
regenerating tube at the resonant frequency
represented by the negative resistance -R.
By varying the coupling between L, and L.
the value of -R may be wvaried through a
wide range. If -R is sufficiently large, the
impedance between A and B is a negative
resistance af resonance, the value of 1y
over Z, being a small negative qguantity.
The effective amplification under these con-
ditions is essentially equal to the amplifica-
tion factor u of the tube 1, If now the

to 4= o0 when |
A N
‘ Tﬁ' ﬁ[—f"—-n]ﬂ
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negative resistance -R is increased, the im-
pedance between A and B, Fig. 5., decreoses
in magnitude, remaining negative in sign
and as a consequence of HKquation 2, the am-
plification k increases. As further increases
in -R are made, k continues to increase,
approaching infinity as v, over Z, ap-
proaches -1.0,

Viewed from the regenerator, Tube 3,
the impedance AB is constituted as shown
in Fig. 6. The resistance of the series cir-
cuit LC, includes the equivalent effect of the
positive resistance r, shunted between its
terminals, as represented by r,’. As jong
as the network iz to remain stable (the
regenerator not producing self-sustained

., 3, p. 215,
Ballantme Radio Telephony for Amateurs, p.
Miller, B. &. Seci. Papers No. 851.

¢, See E. H. Armsirong, Proe. I. R.
1916.
208.
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oscillations) the sum of the effective resis-
tance taken around the LC loop must be
positive,

Thus it is seen that when the coupling
network (circuit LC and Tube 3) is treated
as an impedance placed in series with the
plate eircuit of Tube 1, the impedance of LC
is a negative resistance at resonance. When
viewed from the regenerator, Tube 3, this
eircnit has at all times a net positive re-

sistance. That this viewpoint has a physi-
cal significance is readily demonstrated
experimentally by removing the first tube
g“" _M‘MMZP ‘“""‘"’I
| i
| A {
Pl | [
é’. E =1 ¢!
2t !
P4 5 7o
| =Ry ! fube 2
! Re!
| 3-r ]
]
! i N
{ ‘ o
t 8 |
FIG. 5

from shunting L.C, which is equivalent to
short circuiting r,” of Fig. 6. For a value
of -B which is stable when v iz in the
circuit, the regenerator will maintain self-
generated oscillations when rp” is removed.

HXPERIMENTAL RESULTS—HINGLE
FREQUENCY
At frequencies of the order of 1,000 cycles
per second, using an inductance of approxi-
mately 0.10 henry for L and a tube of p=38
for Tube I, it has been possible to obtain
amplifications of the order of 160 or k over

» 2
C
éL l
7o j: T
jube t 2 ERC
p
it O
B
FIG &

n=20, Amplifications of the order of 80
to 100 are readily obtained with no insta-
bility. The curves of Fig. 7 are plotted
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from experimental data and strikingly in-
dicate the tremendous increase in amplifica-
tion obtained at resonance as well as the
extreme selectivity of the arrangement.

AMPLIFICATION OF SEVERAL INDIVIDUAL
FREQUENCIES

An amplifier of this type may be easily
arranged to respond to two or more fre-
quencies while using but one regenerator
tube as shown in Fig., 8., yielding =a
response/frequency characteristic as shown
in Fig. 9. If the tuned circuits are made

Moderate
Regeneration

No
ﬁ."_genemf/an

FIG7

to have the same effective impedance, by
adjustment of the mutual inductances M,
and Ms, the peaks of the response curve will
occur at the same value of amplification.
If the impedances are not of the same mag-
nitude, the response curve will take the form
shown by the dotted lines.

BAND-PASS  AMPLIFIER

By bringing two or more peaks of the
same amplitude close together by adjust-
ment of the values of It and C in the tuned
circuits, a band-pass amplifier may be ar-
ranged. When high values of k over p are
employed, the width of the band is very
narrow, but for moderaie values of k over
i an apprcaable gain in the width of the
band of frequencies, over which fairly high
amplification is obtained, is possible.

APPLICATIONS
In the heterodyne reception of radio tele-
graph signals, from constant frequency

FiG. &

transmitters, such amplifiers provide a high
degree of selectivity based upon the selec-

osT | 39

tion of a desired audio frequency beat tone.
Further, the peak amplifications per stage,
obtainable by this method, exceed those
obtained in transformer coupled, audio fre-
quency amplifiers of commercial design.

“mi=

A single stage of this type working into
a suitable power amplifier tube provides a
means of practically eliminating harmonic
frequencies from a low power source, as
used for bridge measurements.

In various control problems, selection of
a desired operation, on the basis of fre-
quency selection via modulated radio waves,
ar via the andio frequencies as transmitted
over wires, is readily obtained. If the tube
following the amplifier is made to operate
a relay, this relay will operate only when
the resonant frequency of the ampliﬁer is
impressed upon the amplifier. Several such
relays may be operated by a relatively nar-
row band of control frequencies.
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Relieving The Glass Arm

By Charles A Hill*

paper that during several years nf ex-

perience in radio operating the writer

has seen and read many treatises con-
cerning the proper manipulation of the tele-
graph key, but he has yet to find a single
article iJedicated to the vietims of tele-
graphers’ paralysis, known in radio pariance
ag glass arm. It is for the benefit of these
unfortunate individuals that this paper is
presented. It must be understood from the
first, however, that the suggestions set forth
herein are not offered as a “cure” for this
condition but rather as a system of pro-
cedure which, if diligently practlced will in
all probablhtv relieve it to degree depend-
ent upon the particular case,

et us begin by dlfferenuatmg between
telegraphers’ paralvsxs, in its true sense,
and permanent fatigue; the latter being the
resuit of years of labor at the key and the
consequent wear and tear on the arm
muscles.

Glass arm, as we shall designate this
condition in future reference to it, is a con-
dition in which the muscles of the forearm
become tense and the wrist stiff and almost
uncontrollable whenever the sufferer at-
tempts to use an ordinary telegraph key.
In nearly all instances the cause of glass
arm may be traced to the improper use of
the key at some period in the individual’s
operating experience. The method known
as “‘nerve sending,” so often attempted be-
cause of its speed and resemblance to the
style of sending characteristic of semi-auto-
matic keys, is responsible for many cases of
glass arm. Nerve sending, as the term im-
plies, is dependent, to a great degree, upon
the constant tightening of the muscles of
the forearm in order to make a series of dots,
which are necessary in the formation of
certain characters. The results of such a
method of sending are at first very gratify-
ing; but if it is persistently employed, the
operator is very likely to find himself with
a stiff arm, the wrist motion of which he
cannot control.

One must bear in mind that when using
the ordinary telegraph key, ¢ach character
of any combination should be made with a
definite motion of the wrist; the wrist gain-
ing its impuise from the muscles of the
forearm. That is why the forearm should
touch the table at only one point and the
wrist be held so ag not to touch the table at
&ll. Besides being the best position from an
operating point of view, if is at the same
time the most natural and comfortable.

*W6BRO, 986 5. Fedora St., Los Angeies, Calif,

IT may be said in justification of this

Tn order to give the proper time value to
each of the characiers as well as the proper
spacing between them, it is essential that
the muscles of the forearm and wrist be
absolutely relaxed, An excellent test for
this is to try sending a series of twenty-five
dots without slurring and with equal inter-
vals between them. Inability to execute
this test exercise smoothly is an indiea-
tion that something is wrong with the
method of handling the key, thus preventing
the proper velaxation of the arm museles.

The old maxim which says that good work
is lmposalble with inferior iools is just as
true in this case as in any other. The best
sending. arm in the world would be handi-
capped by using a key with poorly fitted
bearings and pitted contact points. The
best resulfs can be obtained by using a key
with bearings that may be tightened to the
point where there is no side play and at the
same time permit a free vertical movement
of the key arm. The other part of the
practice set is, of course, the source of
sound. Any device that may be controlled
by the key and that emits & smooth note is
suitable. A high-frequency buzzer is recom-
mended, the preference being due o iis
great economy of operation. With this ap-
paratus connected to an adequate source of
cluirrent supply, we are veady fo begin
“working over” the glass arm.

The hest adjustments of the key with
which to begin are those which allow the
key knob to travel through an ave of about
one eighth of an inch, at the same time
maintaining a fairly stiff spring tension.
These recommendations are not inilexible,
however, and may be varied to suit individ-
ual requirements. These two adjustments
are very important factors in overcoming
the tendency to send a series of dots by
tightening the musecles of the forearm, the
disadvantages of which were emphasized in
a previous paragraph.

It is well to begin each period of key
practice with the sending of several series
of dots, twenty-five dots in a series, care-
fully executed so as to be evenly spaced:
keeping in mind that the arm must be re-
lazed and not permitted to become strained
in any part. It may be found that frequent
rest periods are necessary at first in order
to maintain this relaxed condition, and com-
plete relaxation at all times ig of the utmost
importance. After sending the series of
dots several times, the operator will find
himself becoming familiar with the “feel”
of correct sending procedure. Elach dot and

{ Continsied on Page 78)
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A Frequency Meter Combined with Your
Receiver
By Eugene C. Woodruff*

AY, fellows, when you rebuild your re-
ceivers for 1929 just what improve-
ments are you aiming at? Of course
it’s fine to better the design and work-
manship, yet if that’s all you do, just how
will that improve your operating? Why
not add something to the receiver that will
increase your operating control to an un-
dreamed of extent. And that without inter-
fering in any way with your present pref-
crences for receiver m»nst,ructlon. or with
any other changes you may wish to under-
take. In order of xmnortance the list of
desirable improvements might run thus:
1. More delicate and stable means of con-
trolling regeneration, and there-
fore increased audibility.

suitable “A” battery in the left hand jack.
This cuts out the inside “A” battery. Even
when using 199 tubes it may be advisable to
plug in a larger outside “A” battery to save
the built-in battery for strictly portable use.

The front and ends of the aluminum case
are in one piece. The back and bottom are
readily detached giving easy access to all
items.

The pin jacks in the left end are for an-
tenna and ground. The antenna coupling
is easily varied by swinging the coil in the
Fahnestock clips, shown in photo of the in-
terior.

When the tickler coil, by-pass condenser,

2. Bimilar control of beat note
pitch, and therefore increased se-
lectivity.

3. More convenient means of
measuring {requencies, and there-
fore increased ease and certainty
in schedule work.

The item that will give all these
advantages is simply a frequency
meter built into the receiver as-
sembly, and capaecitively coupled
to the plate of the detector tube.
This will not interfere in the
slightest with any other items you
may wish to adopt, such as screen-
grid tubes, ctcetera. The accom-
panying photos and diagram
show the receiver as used at
WSECMP. The coil-condenssr com-
bination at the right is the fre-
quency meter. The rest of . the
outfit is a conventional detector,
2-stage receiver but with certam
individual features.

A miliilammeter in the plate ¢ir-
cait of the detector tube serves to
show when the frequency meter
and receiver are in resonance, and
also the extent to which the fre-
fquency meter is controlling vegeneration.
If it is not convenient to install such a meter,
the fregquency meter, coupling condenser
may be adjusted so resonance will be indi-
cated by a click in the phones, and the re-
generation control by the change in beat
note pitch,

The set is wholly self-contained and
shielded, when using 199 tubes. The spac-
ings are adequate in the design and 201-A
tubes may be used instead by plugging in a

#WSCMP, Director, Atlantic Division, 4. R. R. L.

the one to the right operutea the frequency meter.
meter i8 in the plate civewit of the detestor iube and indicates
resonance between the detector and frequency wmeter.
eration in controlled by means of the filament rheoatat located
just helow the meier,
nnd the other mounted on the wluminum penel is for the external
“A” battery. The jilament switch i below it.

THE COMPLETE SET
The left hand dial is the tuning control of the receiver and

The willinm-
Regene

The phones go in the right hand jack

and plate battery have been properly chosen
the main control of regeneration is by vary-
ing the detector filament temperature. The
Bradleystat shown is in the detector filament
¢ircuit only. Of course one may use any
other regeneratlon control as preferred, but
:}VSICMP strongly recommends filament con-
ro

The photos show the condenser coupling
the detector plate to the frequency wmeter
as-the capacity between a length of No. 14
rubber-covered wire leading from the plate
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and hooked around a short similar wire lead-
ing to the frequency meter stator plates.
This, of course, makes a fixed capacity best
for only a certain band of frequencies. How-
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the frequency meter is adjusted. If said
capacity is not too large the calibration of
the frequency meter is independent of any
changes in the receiver, tubes. coils, batter-

ies, or what not. You know very

well that if you attempt to cali-
brate your receiver directly, any
one of these items will spoil the
results, even when changed a very
little.

“HSeoteh  coils” are  used, of
course, in both receiver and fre-
gquency meter. The photo happens
to show the f{requency mieter
using & receiver c¢oil with two
windings, the tickler coil, how-
ever, not being connected to any-
thing. .

‘When using the frequency
meter to control regeneration and
heat note, if the coupling eonden-
ser is small enough the full range
of the frequency meter dial may

|

) THE GENERAL DISTRIBUTION OF
BATTERIES AND VARIOUS PIECES OF
EQUIPMENT
The tip of the third tube may be sesn just behind the audio
iransformers.  {n the left hand corner just in front of the ir
quency meler coll muy be geen the two vieces of rubber-cou

THIS VIEW HHOWS
THE

carry the note through its unsual
range of variations. This makes
the control very siable and non-
eritical.  This assumes, of course,
that the coils are so selected that
pegonance wnecurs somewhere in
the frequency meter dial range.

wire that comprise the coupling condenser to the |

& that their relative positions do not shift.

the extreme vight.

ever, this may be compensated for, when
measuring irequencies, by suiltable adjust-
ment of the filament temperature. A very

iL
w -
Coupling
i "‘,gx'zcity

3
rd

Regenaration) -
megA

FIGURE 1

The detector may be your present one although it
s recommended that you give filument control of ve-
jeneraiion a trial. Any antenna coupling system moy
be used. The jrequency meter is coupled to the plate
9f the detecier tube through a small capacity which
may be that betwesn iwo pleces of wire bound to-
yether. The milliammeter in the plate circuit of the
detoctor indicates when the frequency wmeter iz in
resonance swith the detector and will give a wisible
indication when the cvupling is so lonse and the wi-
watment to resonance made so slowly that no click
reqults in the phones.

small variable capacity is better. Then one
may increase said capacity so as to get a
definite click at resonance, or decrease the
capacity to the smallest amount that will
give any change in the milliammeter when

‘ ° 2t quency me
The two pieces of wire are bound together with a plece of str
it i A The anfenna coup-
ling coil mounted on a pair of Fahnestock clips may be seen ab

Close to resvonance the change in
heat note pitch, and in regenera-
tion, isz at its fastest. However,
one has full control over this by
varying the coupling condenser.

When resopance is reached the milliam-
meter reads maximum. The frequency
meter then indicates the frequency of the
oscillating detector, which, obviously, may
be used to find the frequency of incoming
signals, or to set the receiver for a sched-
uled frequency, or simply ag an oscillator
for calibration purposes. Resonance is also
shown, when the receiver is set at zero-beat
with an incoming wave, by zero-beat
oceurring again as the frequency meter is
adjusted. This is the most accurate way of
setting to resonance. For laboratory pur-
poses this may be done by using any
auxiliary oscillator.

Of course, any receiver and frequency
meter may be coupled in this manner with-
out any special constructions or arrange-
ments, and rou can try out the control
before formal construction. It is very
probable, though, that if you give this
scheme a trial you will find you can’t get
along without it.

WSCMP will be glad to hear from
anyone; cviticisms, or requests for further
information about this assembly. Better
vet, if wyou ever find it possible fto
visit State College, put in some time
pounding brass and using this receiver at
W8CMP.,
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Some Suggestions for the Monitor

By George Grammer®

been recommending the use of a moni-

tor to all who want to know what kind

of signals they are really putting on

the air. Since the merits of monitoring are

becoming generally recognized, a description

of the system as used with various modi-

fications ut the writer’s station for the past
five years may be of interest,

A telephone switch is a convenience but

not absolutely necessary, as a double-pole,

double-throw, plus a single-pole, single-

F OR the past several months QST ha‘s

7

.

At

A mow R

FG. 8

throw switch will produce the same results.
The switching arrangement is that illus-
trated in Fig. 1. Switching the telephone
from the receiver to the monitor has been
suggested before, but the S.P.8.T. switch
and resistor introduce an additional element
of usefulness. This switch is only closed
when the telephones are connected
to the receiver. The resistance is
approximately that of the tele-
phones, and is used in order to
avoid a change in plate voltage and
the frequency generated by the
monitor tube which might occur if

a request for a frequency reading may be
answered very quickly by adjusting the
monitor to zcro beat with the received
signal, and can be given much more ac-
curately than by the frequency meter click
method.

The circuit which has proved most satis-
factory at the writer’s station is shown in
Fig. 2. The monitor is built into the same
cabinet ag the receiver. A two-stage audio
amplifier is used, the first stage being con-
nected permanently to the receiver and the
last stage switched from receiver to monitor.
The monitor is built for 3,600 ke. and the
condenser and coil used are adjusted so that
they just cover this band. The monitor is
calibrated by the familiar method of using
broadcast station harmonics, and is checked
frequently to keep it accurate. The receiver
uses plug-in coils wound on tube bases. For
7,000-ke, operation, the second harmonic of
the monitor is used and for 14,000 ke., the
fourth. Only one calibration of the monitor
is necessary for all bands, multiplying the
fundamental by 2 for 7,000 ke., 4 for 14,000
ke. et cetera. A shield of copper screening
completely covers the inside of the cabinet.
The use of harmonics in the monitor avoids
%he. necessity for complete shielding of bat-

eries.

the monitor output was merely
short-circuited.

The advantage of this arrange-
ment is that the oscillations of the
monitor may be picked up in the
receiver, and if the monitor is tuned
exactly to the transmitted fre-
guency, the exact position of the
latter will be shown on the receiver
dials. The monitor may bhe cali-
brated, and the i{ransmitter {re-
yuency determined much more
accurately than by an ordinary .
frequency meter. Another feature which
has proved of value is that the transmitter
may be tuned exactly to another station or
to any point on the receiver dial by setting
the receiver, getting zero beat in the mon-
itor, and then tuning the transmitter to the
monitor. The transmitted frequency may be
set to within a few cycles of that frequency
desired, by careful manipulation. Likewise,

“W3AIH, 36 Uentral Ave., Audubon, N. J.

G, 2

Separate “B” batteries are almost a neces-
sity and a 22-% volt unit is used for the
monitor. As can be gseen from Fig. 2 in ordi-
nary operation, with the double-pole switch
to the left and the single-pole switch open,
the receiver will be in operation and the
plate circuit of the monitor is open, thus con-
serving “B” current and avoiding the possi-
bility of undesired interference in the vre-
ceiver from the monitor.
(Continued ox Page ;8)
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Now—the Vacuum Tube Ammeter
By L. W. Hatry*

N ammeter that is good to measure

a few microamperes as well as many

amperes ought to be a wuseful

doodad.  Fortunately, that hard
working, patient and versatile little three-
junged audion can be persuaded to such
duty.

During some experiments with audion
detectors using low plate voltages, some
knowledge concerning the static character-
istics of the tubes to be used was needed.
The particular need was for the grid wvol-
tage/plate current curve, the familiar pulled
out *S” one, and more particularly to find
out about the bottom knee of the curve
where the plate current is very low. Yet,
all that was had in the way of low current
ammeters was a § milllampere one and a 10
milllampere one. The problem was to am-
plify the microamperes in the tube circuit
to be measured into milliamperes so that
they could be measured with the meters
available.

As will be seen in Figure 1, our vacuum
tube ammeter is but another application of
our old friend the vacuum-tube voltmeter,
the most useful instrument. Vil is the
vacuum tube, the characteristics of which
are to be measured and vt2 is the tube to
he considered as the vacuum-tube ammeter,
The vt ammeter consists of R, vt2, MA, P1,
the necessary batteries and a high resistance
voltmeter which is connected to the two
posts labelled V. Guess voltages will do
very well if an ordinary voltmeter is applied
to the bias battery and if it is fresh and
will not drop under the potentiometer load.

The procedure is simple enongh. The “B”
voltage to the ammeter tube should be about
90 and the tube can be a 201-A preferably,
although any similar or more powerful tube
will do—or less powerful if the milliam-
meter is sensitive enough. It is first nec-
essary to learn something about the bias
voltages of the ammeter tube and their
effect upon the plate current of vt2, By
working near the knee of the Eg/Ip curve
of vi2, 4 very small voitage on the grid can
he made to have a large plate current effect.
With a tube like the 112, which takes about
three times the plate current of the 201-A,
considerable plate current change will result
with even a high negative bias on the grid
and & bigh negative bias is sometimes im-
portant as will become evident.

Vt2 having been calibrated, we are ready
to turn on vtl and get its curve. The way
we find the current in the plate circuit of
vtl is to measure the voltage drop across

#Hatry & Young, 13¢ Ann 8i., Hartford, Cona.

R by finding its effect upon vi2. If R is
10,000 ohms, for instance, we may apply
the usual formula in which the voltage drop
is equal to the product of the current
through the resistance multiplied by the
resistance; or symbolically,
V.D.==IR

V. D. will be in volts if T is in amnperes
and R in ohms, ag usual. To pass a current
of 10 microamperes through R which is
10,000 ohms will require a voltage drop
across R of .1 volt. And .1 volt can be made
to have s nicely indicable effect upon vt2
and the milliammeter if the potentiometer
is adjusted to obtain a favorable bias., In
other words, if we measure .1 volt drop
across R according to the effect upon vi2
and we know thai the resistance of R is
10,000 ohms, we will know that we have 10
microamperes in the plate circuit of vil as
our formula can be solved for the missing L.
Of course, the wvoltage across B must be
subtracted from the “B” battery voltage of
vil, which “B” supply must be variable since
a current of 1 milliampere through a re-

v
FIGURE 1, Tﬁl&‘ IS THE ARRANGEMENT UISED
T MEASURE THE LOW PLATE
CURRENT OF TUBE 1.

The woliayge diop across B {5 measured by mouns
of the gecond inhe and the curreni through the vpe
sistance calewlated from Ohm's Law. fo this elvcuit
arrangenient, the potential across I tends to run the
grid of the smeusuring tube positive wuvd unlegs o high
negative bias wmay be obiained, is lkely to ciuse in-
accenrocies due to a flow of grid current.

sistance of 10,000 ohms will he due to a
drop of 10 wvolts. A potentiometer added
to vil’s “B” supply to add as high as &
or & volts with control to the tenth of a
volt would be useful or not, accord.ng to the
gecuracy in measurement desived.

It is obvious that if a current of only 10
microamperes will result from as large a
voltage drop as .1 volt through the resistor
of 10,000 ohms that any grid current drawn
by vt2 will be very dangerous to the ac-
curacy of the resuits. It is, therefore,
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extremely important that the grid of vi2
be highly negative. Especially is this true
in Figure 1, the connections of which cause
the drop across the resistance to impress

PIGURE 8 IN THIS CASE, THE POTENTIAL

ACROSS THE RESISTOR R TENDS TO MAKHE

THE GRID OF THE MEASURING TUBE MORE

NEGATIVE AND OVERCOMES ANY FTROUBLE
DUE TO GRID CURRENT

a positive voltage on the grid of vt2. The
connections to vt2 may be reversed so that
a negative bias is created by the drop in
R as shown in Figure 2.

Likewise it is obvious that in any circuit
carrying current, a useful amount of R
can be placed so that measurement of the
potential drop across R will tell the current
in the c¢ircuit by means of a simple calcula-
tion. Thus it is possible to measure cur-
rents in microampere strength or in
ampere strength. Of course, since it is
necessary to have a resistance R, there will
be cases when it is impossible to use the vt
ammeter satisfactorily. But there are many
cases where the vt ammeter, providing we
can get hold of known resistors, will be
very useful and especially ig it true in the
laboratory where always is the desired in-
strument the very one not to hand.

Where the current value in B is large
and grid current in vt2 will not upset any-
thing, some very wuseful stunis can be

worked up by adjusting +t2 to the upper.

or positive knee of the curve and causing
a relatively small negative bias to produce
o relatively large change in plate current,
large enough, for instance, to release re-
lays, etcetera. The reverse can be worked
and relay contacts closed, and so on.

Whether yvou call this a vt ammeter or an
application of the vt voltmeter doesn’t mat-
ter a great deal: The thing has many uses
just the same.

Oh yes, by making the current in vtl
large enough to fit the milliammeter on
hand we can solve the formula for R and
measure all sorts of resistances with fair
accuracy and without a bridge, by geiting
the current through and the voltage drop
across the resistor.
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The Midwest Division

Convention

HOEVER invented the word “WQW?”

gave us a very descriptive expres-

sion. The Kansas Section conven-
tion held at Topeka, on October 12th
and 135th, under the auspices of the Kaw
Valley Radio Club was a WOW. With a
good attendance, good speakers and good
food, it was enough to satisfy the most
fastidious.

We had a pleasant surprise in the attend-
ance of Dr. E. C. Woodruff, of State (ol-
lege, Penn,, the director of the Atlantic Di-
vision and owner and operator of WSCMP.
He had his famous wavemeler and receiver
and gave us one of the best talks of the
convention. Porter Quinby, our Director,
brought over his tube base coils and showed
us how easy it is to make a good traffic tun-
er. Norvel Douglas, WOEHT, one of our
best experimenters, told us ail about tele-
vision. Then came W9BHR, who gave us
the dope on his new circuit—the one tube,
MQO-PA. A good talk was also given by
WICET on screen grid receivers. All in
all, a lot of worth-while technical informa-
tion was given during the two days.

The owners of station WIBW, through
Mr. Harrell, Chief Engineer, extended
courtesies that will long be remembered by
inviting the whole “gang” to dinner Friday
night at the Hotel Javhawk; and it was
some “feed.” Our thanks for the fine hos-
pitality.

The Radio Division showed its codpera-
tion by having Inspectors George Turner
and Wm, MecDonell present to give examina-
tions. Some thirty-one sat down at the
Federal Building for the ordeal and it is
our understanding that practically =all
passed. Good work fellows! It is not so
hard after all, if you don’t lose your nerve:
The entertainment features were not for-
gotten and 21 prizes were distributed to
those who had won in the several contests
that took place during the convention, The
gang had been requested to bring any-
thing in radio apparatus they wished to dis-
pose of. You should have seen the bidding
during the auction sale and a lot of good
apparatus changed hands.

Last and not least, came the Banquet,
Saturday evening, with Director Quinby as
the scorchmaster and a noble job he did—
he hurned up every one from WSCMP to
WICV.

As the saying goes, a good time was had
by all and every one went home tired but
happy with fond recollections and new
friends made.

~WoCV
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Experimenters’

T is a fortunate thing that radio com-

munication is but a small branch of elec-

trieal engineering for this allows the

radio experimenter to cccasionally wan-
der off into (what may be to him) foreign
territory. The effect of such wanderings is
practically always helpful because it stimu-
lates interest in other problems, encourages
mental activity along lines that would not
ordinarily be pursued and broadens one’s
views upon engineering as a whole. Prob-
lems that do not directly concern the trans-
mission and reception of radio signals
should, therefore, not be seorned hy the ex-
perimenters but should, rather, be welcomed
as a form of technical diversion.

A BIMPLE METHOD OF RECORDING CLOCK
BEATS WITHOUT A MECHANICAL
CONTACTOR

An experimenter, I). F. Brocchi, 431
Thackery Place, Seattle, Wash., writes in
concerning a problem of taking off beat im-
pulses from a «clock o operate a
chronograph to be used in some non-radio
work in which he is interested. The follow-
ing gives his account of the problem and his
partial golution of it

“An olectrical connection hetween the
clock and chronograph by a mechanical con-
tact is likely to reduce the accuracy of the
time rare of the clock, unless this is
uipped with a ‘free elasticity’ or ‘gravity’
escapement, Unfortunately this class of
clocks involves the expenditure of a small
fortune, and in the case under considera-
tion, a jeweler’s regulator with ‘dead beat’
escapement was the best that could be
aiforded.

“The original avrangement consisted of &
gear wheel, mounted on the staff of the
ape wheel and with one tooth cut off. At
vy other beat it would raise the end of
a spring, thereby breaking the chronograph
cireuit, and at intermediate beats it would
release the spring, allowing it to close the
cireuit again. The missing tooth was for the
purpose of indicating the beginning of each
minute on the chronograph paper.

“By such arrangement the braking action
on the cscape wheel was reduced to half
of what it would have been, had the circuit
wen made to open and close at each beat.
Furthermore, the spring was made as weak
as consistent with the pressure required for
a satisfactory contact.

“In spite of the foregoing precautions,
when the e¢lock was compared with radio
time signals from U. 8. naval stations after
the installation of the device, the time rate
wag found to be impaired.

“In order to eliminate the mechanical
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contact, the use of & photo-electric cell was
nsidered, thigz system having heen sue-
cessfully used at the Bureau of Standards.
Investigation disclosed this system to be
more complicated, cumbersome, eritical and
expensive, than would be practical under
the circumstances, and research was con-
tinued in other directions with satisfactory
results in the adoption of a mierophone re-

THE ABOVE PHOTO SHOWS A VIEW OF THE
§3-MEGACYCLE TRANSMITTER IN OPERATION
AT WSCMP

The tuning condenser is movnted on the vanel at
the lofi wnd consisis of eight plates, only one of
which iz variable. Thiz allows the use of a high
tank capacity as well as aeccurate adjustment to a
given frequency. The bands holding the iwo vanels
together comprize the inductance of the cireust and
the tube-base roiis wmounted on the panel are rf.
chokes. A variable grid leak apvears beneath them.
The jilament supply i3 connected divectly to the
socket in which the {ube ix mounted and the plate
supply leads are connected to terswinale af the bot-
tom of panel ow the wight.

tay circuit. This is illustrated in the sketch
and is mostly self explanatory.

“A sgingle-buiton microphone ig fastened
to the frame of the clock and the jar of the
clock beats (not their sound) operates the
microphone which is stripped of mouthpiece
gt.tndl gther trimmings leaving only the button
itself,

“The wvariations in microphone current
cause a voltage to be applied to the grid
of the tube which is biased so as to operate
on the fower bend of the grid voltage plate
curve. Thus, positive impulses to the grid
cause a larger change in plate current than
do negative impulses and the plate current
will increase when a signal is impressed
upon the grid. This actuates the relay in
the plate cireuit and the by-pass condenser
keeps most of the a.c. out of the relay eir-
cuit which might be caused to chatier if it
were to carry both the a.c. and the d.c.
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“So far, things are all right but when it
is desired to obtain an indication on the
chronogram of the beginning of each min-
ute, trouble arises. The most successful
solution arrived at so far, has been the
use of a contact spring and gear wheel
which has all but one tooth cut off. This
tooth causes the plate circuit to be opened
once each minute,

“The apparatus has not yet been in opera-
tion with the clock for which it is intended,
owing to a temporary absence from the ob-
servatory enforced by the necessity of mak-
ing a living. It has been tried, however, on
a pendulum eclock (plate lead switch
omitted) and found to function so satis-
factorily that the relay spring had to be
stretched to a tension of 2% ounces.

“It must be admitted, after all, that this
does not solve the problem entirely, failing,
as it does, to provide non mechanical means
for indicating the beginning of the minutes
on the chronograph paper.

“True, the amount of interference with
the time rate produced by a single tooth
would hardly be worth considering, very
probably it would be less than that from
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changes of temperature, in spite of the lamp
and thermostat inside the case. But on
account of local conditions, the plate lead
to the clock and back would have to be of
considerable length which is undesirable.
“It is hoped that some readers might be
cleaver enough to dope out a scheme,
whereby the once-per-minute interruption
oan be effected without altering the impulse
to the pendulum at any time so that no error
in the time rate will be caused.”
TELEPHONE RINGER INTERFERENCE
D. I. Gue, VE4FF, of Alliance, Alberta,
Canada, has been troubled with interference
from the telephone ringing machines at
the local telephone exchange. He found
that when he inserted his frequency meter
in the circuit tuned between 8,500 and
10,000 ke, the interference was cleared up
satisfactorily.
He then made up a pair of coils to
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regsonate at about 9,700 ke, by winding 62
turns of No. 20 d.c.c. wire on a piece of
paraffined broom handle %-inch in diam-
eter. The ends of the winding are passed
under binding screws and about a foot of
wire is left over so that the two leads may
be twisted together to form an adjustable
condenser with which to make final tuning
adjustments. The capacity between these
leads can be varied sufficiently to allow the
frequency to be varied from about 6,000 to
10,000 ke. A surprisingly small difference
in the separation of the wires has a marked
effect upon the frequency.

When these coils were installed in the
output leads of the ringer, the interference
was reduced to about 15 percent of its
original value and in this particular case
there was no need for further reduction
hecause the interference was then at about
the constant nolse level. Unless conditions
were very clear, signals weaker than the
interference would not be heard.

It is realized that this is not a complete
answer to the problem but is presented in
hopes that it will suggest to those who are
having trouble of this nature the thought
of employing tuned trap cirenits in the out-
put leads of the ringer. The particular
frequency at which the interference from
this machine was peaked will probably not
be a characteristic of all other machines and
it may be necessary to build you chokes to
resonate at a frequency differing widely
from that mentioned above.

AUDIO OSCILLATOR

John L. Reinartz brings to our attention
once more the use of the neon tube as an
audio frequency oscillator. He writes as
follows:

“The small neon tube has many uses in
the radio room due to its ability to glow
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at very small current values and, next to
the wradio frequency type ammeter, its
greatest use is in the frequency meter as
an indicator,

“Those of you who have a frequency meter
using a noen tube as an indicator can now
add the wusefulness of that meter by
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making of it an audio frequency oscillator
which lends itself to many useful purposes.

“When & condenser is connected across a
hattery, a definite time is required in which
to fully charge it, If a resistance is placed
in wmeries with this capacity, the time re-
quired will be increased, becoming longer
ay the resistance value is increased,

“If a neon tube is counnected across the
condenser, it will not glow until a certain
voltage {depending upon the characteristies
of that particular tube) is exceeded. It will
continue to glow until the voltage is re-
duced below a certain value which is usually
guite a bit below the igniting voltage.

“When the voltage is applied aeross the
pirenit in Figure 2, a current will flow
through the resistor {the primary of the
audio transformer may he considered as
additional resistancej and charge the con-
denser., When the charge reaches a value
where the voltage across the condenser is
sufficient to break down the resistance of
the neon tube, the condenser will discharge
through the tube until its voltage drops
below that value which will maintain the
wlow. The battery cannot Lkeep the tube
glowing because a large current fows
through the tube and if this were to be
supplied by the hattery, a higher voltage
would be necessary in order that the voltage
drop across the resistance would not reduce
the voltage across the tube helow the ex-
tinction value. The result is that when the
tube giows, the wvoltage across it drops
rapidly and soon reaches a wvalue too low
to maintain the glow and it is extinguished.
{Ipon extinetion, the current drain upon the
condenser ceases aud the charging portion
of the eycle is repeated.

“The frequency at which this operation
takes place depends upon four things.
These are:

I, The difference hetween the voltage at
which the noen tube ignites and that at
which it is extinguished. .

2, The capacity across the neon tube.

3. The resistance in the baitery lead to
the tube and condenser, )

4. The applied potential.

“The first of these is a characteristic of
the neon tube and is not usually under the
control of the experimenter. The capacity
across the tube may be quite small and the
condenser in your frequency meter will
probably be sufficient. The resistance in the
I’gattery lead should be of about three or
five m?gohms and preferably variable. The
potential to he appiied should he that at
which the neon tube ignites when it is con-
nected directly across the battery . This will
vary with the individual tube and will
usvally be somewhere between 185 and 180
volts.,

“In‘practice, the frequency is varied by
changing either the tesistance or the ca-
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pacity and if the neon tube and condenser
in the frequency meter is being used, it will
be simpler to use the condenser. The range
oveér which the oscillator is varied may be
conveniently controlled by the condenser
and the relative position of this range in
the frequency spectrum determined by
varying the rvesistance.

“The output of the oscillator is taken off
across the secondary terminals of the audio
transformer which may have any e¢on-
venient ratio.

“The oscillator may be used as the source
of alternating current for simple bhridge
measurements although the harmonic con-
tent is rather high when a critical balance
is desired, A simple bridge for the measure-
ment of capacity is shown in Figure 3. When
the two resistance arms of the bridge are
equal, the two capaecities will be equal at
that adjustment giving no sound in the
phones. The balance of the resistors may
lie checked by reversing the two condensers
and rebalancing the bridge. If the reading
of the variable condenser is the same regard-
less of which arm of the bridge it is in,
the two vesistors are of the same value.

“There are many other uses to which the
oscillator may he put. They will not be
given here inasmuch as the average experi-
menter will adapt it to his own needs and
conditions.”

SAVING FILTER CONDENSERS

A suggestion made by Mr. Cahill of
Cruft Laboratory concerning filter econ-
densers has been passed to us by Harris
Fahnestock, Jr., W1ZI-W1BBO.

The idea is to place a low resistance of
two or three ohms in series with the filter
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condenser in order to reduce the eifects of
dangerous transients that many times re-
sult in condenser bhreakdown. The eifect
upon the efficiency of the filter shonld bhe
alight uniess the condensers are passing an
undue amount of current.
GIRCUIT DRAWINGS

Many experimenters have an earnest de-
sire to keep notes in an orderly fashion but
have gxtreme difficulty with the eireuit dia-
grams, The skill to draw clear, well balanced
neat drawings is not everybody’s and the
elipping and pasting of diagrams taken
from magazines, etc., uniess very carefully
done will result in a crude and variegated
conglomeration of notes. A suggestion to
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overcome this condition is offered by W. T.
Clayton, Jr., of Magnolia, Miss.

The general idea may be obtained from
Figure 4. Light guide lines are ruled across
the paper with pencil and serve to keep the
drawing from staggering either up or down
the sheet. The distance between lines A and
B, for instance, should be equal to the trans-
former and coil symbols as they are com-
monly drawn. Other lines should be drawn
across the page for the filament, plate and
bias battery circuit busses.

The use of guide lines alone will be of
ereat assistance in most cases and for the
man who is desirous of making drawings
that are still neater, some additional sug-
gestions may be adopted, In this case, the
notebook paper should be somewhat trans-
parent and the guide lines drawn as sug-
gested above. In addition, a page of symbols
is prepared and each symbol is accurately
drawn in heavy ink lines so that they may
be seen through the note book sheets. The
drawing then consists of placing that
symbol to be drawn, beneath the note book
page and tracing it upon the note page.
This will take much more time but will re-
sult in a diagram in which all the parts are
in proper proportion and, due to the guide
lines, are eyenly aligned.

Some space should be left below the dia-
gram 80 that the constants of the circuit
may be indicated. This important factor
is often overlooked and the results of ex-
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periments made doubtful because at a later
date one cannot remember whether the
capacity of the condenser was 250 pufds. or
500 putds., ete.
REFLECTORS
At the present time many are considering
the use of reflecting systems for transmis-
sion in the 28- and 56- megacycle bands. A
few points concerning the theory of reflec-
tors which have bheen contributed by Harry
A. Bremer, of the Hudson City Radio Club,
Inc. of Jersey City, N. J., may not be amiss.
This information was presented in a short
paper read before that club.
A vertical, half-wave antenna will
radiate energy equally well in all directions
and if a similar antenna is located parallel
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to it and a half wave length from it, it will
absorb some of this energy and reradiate
it. Because the second antenna is a half
wave from the first antenna, its reradiation
will be in such a phase relation that it will
aid transmission in the direction of an
arrow pointing from the reflector to the
radiator,

Such an arrangement will not concen-
trate the radiation in a beam and if this
type of transmission is desired it will be
necessary to make a more complete reflect-
ing system. If a number of reflectors ar-
ranged in the form of a parabola with the
radiator at its focal axis is employed, the
radiation will take the form of a beam, its
sharpness and concentration heing de-
pendent upon the completeness of the re-
flecting system.

Figure 5 shows the arrangement of a
parabolic rcflector of seven wires. The
antenna is located at the focal axis of the
system. A fundamental consideration of a
parabolic reflector is that the distance from
the antenna at the focal axis to a reflector
wire plus the distance from that reflector to
the aperture will be the same for all reflec-
tors. This is shown by the dotted lines in
the figure., The length of any of these paths
will be equal to twice the distance between
the antenna and the wire A.

From this it is seen that the energy
radiated by the antenna is reradiated by the
reflectors in such a phase relation as to
cause reinforcement of the wave in the
direetion indicated by the arrows. Radia-
tion in other directions is eancelled out due
to the difference in the phase relations of the
reradiations from the reflectors.

The sharpness of the beam may be in-
creased by extending the parabola as is
shown by the dashed line in the figure. This
will reduce the amount of leakage radiation
to the sides.

The use of reflectors of this type is by
no means new but is probably one of the
oldest things in radio. In 1896 Marconi
transmitted and received signals over a

i
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distance of 1%, miles by means of a beam
system employing high frequencies. Hertz
proved in his experiments that short elec-
trical waves obey the same laws of re-
fiection, refraction, defraction and propa-
gation as do light waves—H. P. W.
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Alan . Brown, 8 Mangarre Road, Canter-
ifm.ry, E7, 1"’5;*,1?()7'{(;, Australia

L;ﬁaq »aah dadf
acp whafb
anx  whare
ayt whbad

Sage wz’mge Woakx wﬁsmo
whawd wbavh wbayo
vihaz whbeb wbbdh wbbdx whbeb wbhd
rhlv \ﬂqa wSuJ whal whrd weael whajo wham
whaos whank whani wlaaw wBawa
vy wihboy wibpm wébjf wibws wibyz wébhzw wichw
u wbeey wicgm wiewa wicha hy wBej wohejv
v wéerd woetx wheonh whent wiev] woexi weezk
zm widds wédfm whdgw wédhs widie wadit wdky
Muinm 2Rdns “6dog wodow wodrb whdrr wodsi
At wt ndtl wad i whdzl wleap woehm whee
o wiefr wifa woht wbkj

3 7ahb wiadj wiaeq wiab
nmo w;anr- widm *wf‘h wTia wilm wilz
rTirn wiwe h ajv wRank
s#bhpl wleft .\e‘% kw
3 . wiwe  wlny wf‘aeg wiafo
= in xs'Qama wf!xms wibhaz whbea whben wihir
1 79bn wibnf wiboa wibak wiccu wiede

K

gdrn widyl wheap wiedw wiepa whef
eme wienr wlwm wifdj wofgp wifhy
gy wimn w‘!pu wipw wisk wiha
Nef vebaw na-Tann ng-2eo ng-Sby
deo eb-4ft ob-dra eb-drs ef-8axq
r of-Brdb ef-8gji ef-1m ef-Rix ef-Rorm
3 d ek 4a«=q ek= 4aka ek-daui ek-4nah

Zby Bi-Zey a1-4w

mo ac-ima se-Tsw

i ac-9am me-wuq ai-2kw ai-2bj fo-aly

fa-a9a  fh-Ran fm-ocup fa-8hpy suz  aa-ded

an-di? se-Zabh op-fad on-Tae np-fem op-tew op-Thr

op-lme op-ire op-9pd od-ijr oh-6akg oh-8avl ch-8bgh
oh-ch oh-6dqq oh-6ekx oa-8xt.

3. B. Ragless, South Road P. 0., 8t. Marys,
South Australic
§80-40 melers

wibux wiemx wigh wiabe wige wie] wiaez wiib
vdoh wirn wisi wito whaws wbage whbj wéael whaoi
ai] whave whawy wetagr wham wiaseo wéawp wianu
akm wobs) wibwk wébin wibf wéve wdvs wében
cha wéed wéeub wéezr widha wodgt wédbo widig
whdns ky wédtp whdkx widkb wldmg wédye
whdre o whta wbr] wozzg wlaax wiacy wTlac
wiaib als w7fh w7hm wTmx wiwe wilis witz
widrs tdpo wﬂsp woedw wgcys whdr woln w9pb
Gpm veben nn-lnjie nn-Tnie ao-Zaa  ac-Zab
2ff ac-Scl ac-8f1 ac-Brj ac-Btc ac-Yaa

kt aj-lsm aj-isk aj-4bk aj-4bq aj-4dk ai-4zz su-loa
sh-fnn kéer ¥hefg kédpg kédud kbédng kedve kedki
p-lem op-lhr op-9pb eb-dau eb-4ft ef-Rfc &f-Ret
ef-8f0 xlod shyx.

20 meters

Yy WFqI wham m()aov v"ﬁms wEbax
o1 Whphq whos]l whenb wédev widfv wodis
drb wiei wtrzbe wlaes wiafo wiahx wiadg
2 w‘lhav whebd wleew wieed wRdod widtn widiy
whave wiof wlez widga widzn wipu
m]co al 1aw eb-dan el-Bep ef-8fr ef-Bhip ef-Borm
of-Apam glex glod gZnh gbby ghhs gbma ghml gbmg
ghuw gGrw gévp k6alm kéavi.

', Harrison, Bellerive, Tasmania
eh-dan eb-ibe eh-4fp eb-4{t ecb-dhp
wd-Tf] ed-Tfr ee-carl) ce-earéh
ef-Heo ef-8x0 ef-Bet ef-Rla ef-3fd e b ef-8bf ef-8hz
ﬂf #1b ef-Rep ef-8if ef-8fr ef-Bol ef-Rle ef-Hix ef-Zaco

ef-8axq ef-8dmf el-8raf ef-8tht ef-Afzx ef-Bhip ef-Tynb
el-Borm ef-ﬁvvd ef-Rgrg ef.d pam ef-Rpro ef-sbtr ef-Rest
b %2bm g2nh glxv g5jw g51f wbha gbyx
mq goyv ,f.fbtd gbwi mb6ut xbmu ywvl m-lnv
vi-ha ei-lch e¢i-ldy ei-1fp ei-lmg ei-lno ei-11t ek-2u

-dvo ek-dvr ok-dvt ek-4uai el-laix cm-smuv ep- lae
-lag eD-1bx ep-dam es-leo es-Znaa ¢ m ew-hb
ar'-lax ac-fel se-zek me-2ff se-3hb ae-Brj a
ae-2bk  af-1b ag-464rk =i-Zau ai-Zbg ai
w-“’kt #i-2rXp ai-Tvx aj-law ai-igs aj-isk
aj-ikzb am-lab am-3ab ag-ihf ag-lkn ag-imdz aqg- bdl
fe-egen fm-8st oe-8xz  od-lir od-2a] wd-4a8 oo-1ad
vo-ham uvo-dgk op-ihj np-lcw up-lhr op-ime op-lpw
k7aeb k7als k7ir k7ly wvefea vedfv vebaw wvebibn vebeo
velbz nm-lz kdsa ng-Bby ns-ifmh nn-lnie se-Z2bm
su-ieg wep-lma xep-lmp xem-3v znu-kv
xnu-md,

W. A. Bousfield, York St., Bellerive,
Tasmania

40 meters
wlagqd wibjd wibsu wibyv wicie w2api wibae
wlbev wlbvg w2tk wiaql wing whaek whaot whHat
whbat wibbe witt whwz wédhs wiqy wY¥afm winr
whced whdin wiadn wiaxf wihgy wief wlemr wier
wifbw ef-Bzdb ef-Borm ef-Byce
’hm vlex #lod v pPnh gSby ghbz gﬂmq ghms
ghwk vz giibb géby gfhp wg6oo géab uidvp gbwy
kéalz Mhoe k8elj sc-lah.
40 meters
wifs w2oxl wiapn wibgv wife witk w
whark wibi wbmx woéadp whavp wbhaove w
whhgv whhvm wobvx wlegyg whepg wheuh wheyx
whdev widnm wodow widjc whdky wols wiis wivx
wihen wibsy whenu wldem wRewm wHtn w9afb woben
wibge wleph wiecia wheya wigy wimn wioq wdmn
ac-imo sc-9aa eb-d4au  eb-dbn ¢b-dea eb-dfp eb-4ft
ch-drk sf-rm eb-v8 ef-Baxa ef-Ront ef-8fd ef-8je ef-Bif
ef-Bku ef-8gdb ef-Sorm ef-Brtk ef-Bsan ef-Bvvd ef-fwh
ef-im wBod ep-lae ep-ibl ep-3am ew-lhb {m-8dot
fm-ain fo-shpg nm-%a od-1jr od-4as kéakg kéqh kéch
k8djif kédpg op-iad op-lem op-ibm op-ihr op-ipw
op-ire op-gpb op-9pl.

"H2CK, Gordon Weynton, 1 Harcourt
Flats, Brierley St., Cremorne, Sydney,
Australia
winhz wilbk wibs wibux wlbx wienz wieq wifs
wime wlom wizd wiafe wlapf wibgo wi

wifa wins wipa wiwa i

wi wdwye
wihl wine 5Safx wihj wiale w#iafs

oa-7CH,
eb-dac eh-dar
eb-4ro cb-4wx ec-a

zne-voy

wham whaov
wiapd wéavl wobkeg webp wobah wieel whchl whelj
whepo wletx wlowo wierr wideqg whdey whdhe wadky

whidkx wédge wédud wédy] wédzk w“;e‘rm wher wTledp
wikg wbnb wbno whyu wTagb wiar wiaub wibu
iz wiih wimn witn wiwl wi wéhda wibek
wibk wibsr wlexw widgb widpo wieam whxt wisbv
woam wibb wieaf wlecos wieub widbw wibld wlecz
wiede wief,

Sydney A. Pegrume, % Barelay's Bank,
Nairobi, Kenya Colony, Africa
wiby wiry wifs wicmf wibux eb-4au eb-4rs ek-4an
af-dpro ef-stsn ef-Bes el-8rm ef-8if ybhs gfigh wéut
{Continued on Puage 34)
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Conducted by

NEW CONSTITUTION ADOPTED

On October 30, 1928, by an official vote
of the existing National Sections of the
I. A, R. 1., the Union adopted a new Consti-
tution, and thereby entered a new era as a
Union of representative national amateur
societies in the various countries of the
world. Individual membership is no longer
possible; the Union members are now ama-
teur organizations, one from each member
country.

The present membership of the Union
under the new Constitution is made up of
those National Sections in existence at the
time of adoption of the new document. The
Secretary begs to advise societies in other
ecountries that he will now be pleased to re-
ceive applications for membership into the
Unjon from other representative amateur
societies throughout the world.

The new Constitution follows in full:

Amended Constituiion of the International Awmateur
Rudie Union. .. .. .. .Adopted COct. 20, 1928.........

ARTICLE I-NAME AND OBJECTS

1. The name of this organization iz The Interna-
tional Amateur Radio Union, hereinafter called the
Union.

2. Tts objects shall be the promotion and cn-nrdi-
nation of two-way radio communication between the
amateurs of the various countries of the world; the
effecting of co-operative agreements between the na-
tional amateur radin societies of the wvarious countries
of the waorld on matters of common welfare: the ad-
vancement of the radio art; the represeniation of
iwo-wav amateur radio communication interests in
international communication conferences: the eu-
eouragement of international fraternalism: and the
promotion of such additional activities as may be
allied thereto.

ARTICLE II—MEMBERSHIP

{. The membership of the Union shall consist of
the national amateur radio societies which, on the
date of the adoption of these provisions, are recog-
nized ux sections of the Union under its previous
{Constitution, and any additional naiional amateur
rudio societies which subsequently may be admitted
to membership as provided below.

2. A national amateur radio society is defined as
a non-commercial assocriation of radio amateurs, de-
voted substantially to the interests of iwo-way ama-
teur ecommunication and esperimentation, the in-
fluence and recognition of which substantially cover
the country or separate colony in which it is located.
‘There shall be but one member of the Union from
#ach country or separaite colony.

3. Any such national society desiri_nz to become a
member of the Union shall make application by letter

A. L. Budlong

to the Headquarters of the Tinion. The avplication
shall he accompanied by a copy of the constitution of
ihe applicant society und any other data which in
the opinion of the applicant society would be nseful
to the Headquarters in establishing the oligibility of
the applicant society and its desirability as a mem-
ber. ‘The Headquarters may conduct such further
investigution as may be necessary to determine the
eligibility of the applicant. The Headquarters shall
thereupon list the application in the next succeeding
Calendar published, together with sufficient data and
comment to enable the members to vote intelligently
upon the guestion of admission. The affirmative vote
of two-thirds of the members shall admit the appli-
eant sociefy to membership, whereupon the Head-
yuarters shall so inform it.

4 A member society may resign mx membership
in the UInion upon ninety davs’ notice in writing o
the Headquarters. At the conciusion of that period,
if it has no indebtedness to the Iinion the resigna-
tion shall be accepted by the Headquariers, and an-
nouncement to this effect made in the next Calendar.

5. There shall be no entrance charge or dues for
rembership.

6. Member societies shall be bound to supnaort to
the full extent of their ability the interests of amu-
teur radio communication, and failure to do so shall
ke grounds for the termination of membership in
the ifnion. Tpon the written request of three or
more members that, for cause therein siated, a mem-
ber of the UUnion be expelled, the Headauarters shall
eonsider the matter and. if there appears to be
sufficient reason, shall advise the accused society of
the charges against it. The accused society sh
then have the right to present a written defense,
which shail be filed with the Headguarters within
ninety days. The Headquarters shall then publish
both the vomplaint and the defense in the next sub-
sequent (Calendar and snbmit the auestion ta vote
of the membership, and if in the opinion of iwo-
thirds of the members of the UUnion a sutisfactory
proof of the undesirability of the accused soviety bhas
been established, and it has not in the meantime ten-
dered its resignation, it shull be dropped from mem-
hership.

ARTICLE III—HEADQUARTERS AND OFFICERS

1. The Headquariers of the {Inion, hercinafter
called the Headquarters, shull be located at the head-
yuarters of a member society chosen for this post by
vote of the membership. The service of a member
spciety as the Headquarters shall be without definite
ierm and shall eudure until the member so rerving
shall resign the appointment or shall be wucceeded
by another member by action of the memberghip.
The society so serving shall in any event continue
to function us the Headguarters until its soccessor
as such has been determined and has accepted the
appointment. The mmember society chosen to act as
the Headquarters shall, during such term, finance the
normali expenses of operating the Headgnarters from
its own funds; but it shall be under no obligation to
expend its monies on behalf of the Unioun for other
than the normal operaiing expeases of the {lead-
quarters &s contemplated in this Constitution.

{Continued on Page 64)
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Correspondence

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

More About W2UO

0441 Alstyne Ave.,
Blmhurst, L. L, N. Y.
Editor, QST
I would like to say just a few words
about the New York Times station 2UQ.
Lately I have been hearing a lot of talk
about their doing commercial work with
un amateur license and working in the
amateur band. I have visited and also op-
erated 200 myself and have a fair idea of
eonditions. I cannot see how they are using
the amateur bands commercially. Friends
and relatives of men on expeditions with
which 2070 has kept schedules have de-
pended on that station for contact with
them, ‘There is no law or rule violated as
far as I know if the T'imes uses a few news
items received through ‘contact with these
expeditions ete. Once a day a full press re-
port is sent as a “QST”, ‘wvm‘al hundred
vessels having short-wave receivers on
board have reported that they copy this
daily. Listen on the forty-meter band at 1
a.m. and see for yourself. I have also
heard several remarks about 2UO not work-
ing hams, There is a4 good reason for that,
The operators (all excellent men) have oth-
er duties to perform., They are not paid
for the purpose of amateur operating.
Bome fellows think because they fail to
raigse 2UOQO that it is due to the fact that he
has passed him up. Not by all means. Just
listen around the band and count the num-
ber of stations answering 2U0’s CQ!
Three cheers for 2UO inciuding Mr, Mur-
phy and the rest!
R, B, Study, 24G0

AMERICAN RADIO RELAY LEAGUE,
HARTFORD, CONN,
Dear Mr. Study:

I am sorry that I cannot agree with much
that you say in your letter of Scptember
18th about 2U0.

You vourself say that this siation does
not have much time for amateur work. You
bet they don’t! They are, as you say, too
busy working for the New York Times. The
pmnt OM, iz that an amateur station is
defined as one owned by an amateur, that
is, by an individual interested in the pur-
auit of the art and without pecuniary in-
terest. The New York Times does not op-

DECEMBER, 1928

crate its station in the pursuit of the art,
but obviously and admittedly il does so for
the good of the New York Times, which is
a business concern. We therefore hold that
the New York Times is not conceivably en-
titled to an amateur license, Vou say that
vou do not believe any law or rule is vio-
iated by this station. I hold that their very
oxistence violates the fundamental regula--
tion that amateur licenses will be issued
only to amateurs who are interested in the
pursuit of the art, Amateur stations are
also forbidden by regulations to broadeast
news for the information of the publie, and
vet the New York Times does this daily.

I want to make it very clear that I have
no gquarrel with the existence of this sta-
tion. I believe that the New York Times
is entitled to have a radio station and to
use the zame in the conduct of their busi-
ness. I believe that they should be per-
mitted to do exactly the things that they
are doing. But [ insist that their station
is not an amateur station, that it should
not have an amateur call, and that it should
not be permitted to operate on the very
precious frequencies which are reserved ex-
clusively for amateurs. If this station gets
a limited commercial license, with a com-
merecial call, and moves its frequency a

‘few kiloeyeles so that it is out of the ama-

teur bands, we shall be entirely satisfied.
Until that time we cannot be, and it seems
to me that you as a licensed amateur should
have exactly the same views,

K. B. Warner, Seeretary-Editor

{Editor's Note: After the receipt of the
ahove letter, Mr. Study made another visit
to the Times' station and discovered that
it was much more of a commercial station
than he thought. He thereupon wrote us
the following letter.)

Editor, QST

I received wour letter in answer to my
statement regarding 2U0. Since receiving
it I have given the situation a great deal
of thought, argument and some investiga-
tion. I will have to admit T am inclined
to agree with you now, When I was well
acquainted with 2UQ it was not as it is
now. I see now that the Times has used
our bands for a purpose that other bands
are provided for. When I used to visit this
station (which has not been very recently)
I could not see anything wrong in their op-
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’ Fixed and Adjustable

Resistors
jor all Radio Circuits

Bradieyunit-B

ADIO manufacturers, set builders and

experimenters demand reliable resistors for

wrid leaks and plate coupling resistors. For such

.mphcahom Bradleyunit-B has demonstrated its
superiority under all tests, because:

& = Resistance values ave constant irre-
spective of voltage drop acress sesistors,
Distortion is thus avoided

&= Absolutely noiseless

3= No aging after long use

= Adequate current capacity

& == Rugged, solid-molded canstruction
&==Easily suldered

Use the Bradieyunit-B in your Radio Circuits

Radiostat

This remarkable graphite compression rheostat,
and other types of Allen.Bradlev graphite disc
rheostats provide stepless, veivetsmooth control
for transmitters, scunning disc morors and other
apparatus requiring a variable resistance.

Laboratory Rheostat

Type E-2910 — for general laboratory service.
Capacity 200 watts. Maximum current 40 am-
peres. A handy rheostat for any faboratory.

Write for Bulletins!

ALLEN-BRADLEY (0.,

277 Greentield Ave., Milwaukee, Wis,

{ &llen-Bragley Resistors y.

eration, Wow after a careful study of it 1
can see how the Times has advanced 2U0
in a commercial way. However, here is
something that might inferest vou. 1 was
told by & member of the Times’ radio de-
partment that the government has refused
them a commercial license, . . |

I wish to hear from you again and would
iw Willing to help you in anyv way that 1

B, B Study

(Editor’s Note: Since the above wag
written, the Times has been given & vom-
mereial license, with the call WHD, and
authority to operate on certain frequencies
in the mobile bands, presumably as a sta-
tion in the mobile service, 1. €, 88 &
“eoastal” station. At that date, however,
they were also retaining their amateur li-
cense, W2U(.) )

LS” and (& and Others

Hollywood, Calif.
Editor, ¢
The dlbbertatinn on Yes” and “&” in the
September issue reminds me of a couple of
other things about our abbreviations, as
we now use them, that possibly may be nf
interest fo some of the “new generation.”
The familiar ...—— we eall “sk”; but it
isn't “sk” at all ny old timer will tell
you that it’s 3 hich, for so fong that
it hag become tradltlon has stood for
“finish”, “no more”, “finale” or what have
vou, in the American Morse code. it prob-
ably came first into use when used in ithe
telegraphing of news. It was the custom
of newspaper offices when getting in a story
i‘;’hat was coming along close to the “dead-
sections from the receiving operator and
rush it to the type-setter in iustallments;
and the make-up department would con-

s W

tinue assembling these rather disjointed
sections of the same yarn until finally =
sheet would alonz with a 307 at

the bottom, thus signifying that the story
was complete. Then later it came into
more general use denoting the finish of
almost any telegraphic vperation—and so
it has passed on down to us with the same
meaning. When writing the obsequies of &
murnahat your newspaper writer will al-
Vs wmplete the writing by the word
».hll’EV.

{13}, has for many years been
lhe ‘-‘V’mbul for “understand” in American
MOrse; NOW IS .y WO having dropped
the “17,

#7870 profusely used in “ham” lingo,
has alwavs stood for “Pleagse avvept my
compliments”; and “88"—well, agk any old-
timer.

Incidentally, that term “ham”—you can
say what you want, and discuss to FOUr
heart’s content, but in the old days its use

anything bot complimentary to the
dddl’ebb&'&.‘.

There are lots of others, and it is fo be
hoped that in the modern era we can hang
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WWhen Considering

Condensers —

ﬂiapngﬁﬂer the Facis®

7HERE miechanical htrength and rug-

V gedness are 1mperdtlve and where
electrical efficieney is vital, Cardwell Con-
densers are eminently fitted to meet the
conditions. .Were this not so, there is no
other reason why the largest organiza-
tions identified with eommercial radio
and wire communication and apparatus,
with their unsurpassed facilities for re-
search and investigation, should use
Cardwell Condensers, (both receiving and
transmitting) year in and year oul. €I.The
Army and Navy and other Governmental

departments are Cardwell users, too. @.If

there are names that|loom Jarger, repu-
tations that mean more or organlzallonﬂ
that buy more carefully oe with greater
discrimination than these users of large
quantities of Cardwell Condensers, they
are not known to us, and continued use
by them of any g_wen product should,
logically, establish its merit. €@.So when
next considering variable condensers, un-
fess you can be satisfied with LESS than
is demanded by those who know, Cardwell
Londensers should be your choice, too.

CARDWELL CONDENSERS
Jor all purposes

VARIABLE—FIXED—TRANSMITTING —RECEIVING

“The Standard of Comparison™

Literature describing the Cardwell
line will be sent you upon request.

The Allen D. Cardwell Mfg. Corp.
81 Prospect St., Brooklyn, N. Y.

Say You Haw It In Q8 T - [{ Identifies You and Helps Q8T

1]



We've had hundreds tell us that they
knew radio backwards and forwards.
Yet they enrolled in our courses. And a few
weeks after they started to learn radio the
RIGHT way these same men told us that
thev never realized how much they had been
missing right along.

Maybe you too have sufﬁcxent radio knowledge tu
build a few radio circuits. That isn't enough t
make a real commercial success. What you really
need is a course that takes you from the first elements
of radio right through the most complex staees and
gives vou the practical knowledge you need for com-
mercial work,

RADIO INSTITUTE
SPONSORED BY RCA, G-E
AND WESTINGHOUSE

The Radio Institute of America is the world’s oldest
radio school, giving the finest and most comprehen-
sive instruction obtainable, Our graduates are mak-
ing real money ~we'll send you copies of some of the
letters they write us about their successes,

STUDY AT HOME

Another feature of this course is that you can study
at home-—when vou please und as iong as vou please,
No need to give up vour present employment. No
time lost ttavelmg%agk and forth to classes. Our new
booklet tells how wthers —just like
yourself —have wonsuccess in radio,
and how vou too can make this pro-
fession of fascinating brain-work
your life career. You
owe it to yourself to
read this book through,
If you will clip and
mail the coupon. we'll
M.ﬂd the book to you.

RADIO INSTITUTE OF AMERICA Dept. I 12
326 Broadway, New York City

Please send me your booklet.
INAIE s iovniiiirenrnionsnrnnrrsnes Ceterserssiesennuamen

Address ooooiiiiiiiiiiiiiii i caressasesasnana

on to a few of the old traditional ear-marks
of American Morse,

—lyde DeVinna, WEZZK

'To Boycott Broad Signals

510 8t. Charles Ave.,
Birmingham, Ala.
Editor, ST

By this time all active hams on the 40-
meter band have noticed the arrival of
WEM, and if their gray matter has func-
tioned at all they have probably vealized
that WEM or some other commercial sta-
tion will doubtless occupy that position in
1929, which will probably be the bottom of
our 40-meter band. WNow listen in on this
hand most any old time and sec how many
stations (or how few) with these rough
broad notes it will require to fill the space
on vour dial from WEM to WIZ; then draw
u cartoon of yourself working DX in 1929,
I would imagine that proportion holds good

in the other amateur bands also.

It has often been suggested that we do
not work stations below or above the bands
and personally I will not work them-—uand
if it’s necessary to use this scheme on the
rough broad notes let’s have it.

-, B. Drennen, WiV(C
{WEM is listed as being on 7.400 ke
100 ke. above the edge of our 7,000-ke. fre-
guency band.—FEditor.)

Yes, Sirl-

732 Miller Ave,
Ann Arbor, Mich,
Editor, OST:

About two weeks ago 1 had occasion {o
gend an important message to my father at
Pasadena, Calif. From the station here at
the University of Michigan (BAXZ) I gave
the message to the only westerner on at
the moment—a 7 about & thousand miles
or more from the message’s destination.
The 7 was just readable, and after giving
the message to him QRM bobbed up and
blotted him out. In the hope of his e¢opy-
ing and getting the message on, [ repeated
it and closed down. The interesting thing
of this tale is that W6DYL—W8EHG,
copied the message, and being quite close
to Pasadena, mailed it. I have been out of
the game for some time, and can’t zay
whether this has become the practice, bhut
{ can say that this act of kindness was ap-
preciated. The call of this man makes it
look as if he is & newcomer, but at any
rate it will suffice to show the old timers
that courtesy still is in amateur radio.

—Arehie Fkdale, WESM, WsDQT

International Friendships

Hotel St. Petershourg,
Paris, France.

Editor, QST :
I would like to bring under your notice
gzn incident that is worthy of note ag rep-
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A Faradon for
every capacitor need

Satisfaction is built into Faradon Capacitors with the cer-
tainty that comes from vears of experience, use of finest
materials and rigid inspection throughout production.
That is why Faradon Capacitors are the choice of leading
radio manufacturers and amateurs.

Faradon engineers are glad to co-operate in supplying
data for particular requirements not covered by the more
than 200 types of Faradon Capacitors ready for prompt
delivery.

WIRELESS SPECIALTY APPARATUS CO.

JAMAICA PLAIN, BOSTON, MASS., U.S.A.
Established 1907

Electrostatic Condensers for All Purposes

3386
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TRANSMITTING

CONDENSERS

WLJBILIER type 686 condensers
” have the wusual Dubilier high
safety factors for use in transmitter
filter net works. 1000 volt DC rating.

May be connected in series where the
working voltage exceeds 1000.
Through series parallel connections
practically any working voltage and
capacity can be obtained.

DC voltage must not exceed 1000; or
in A.C. supply filter circuits the trans-
former voltage must not exceed 750
volts per rectifier plate:

1 wfd. condenser $5.00
R “ £8.00

Dubilier

CONDENSER CORPORATION

Wyite Dept. 41
for free catalog

10 E. 43rd St.
MNew York City

of brotherhood
world of ama-

resentative of the sentiment
that is =0 noticeable in vnr
teur radio.

R thyerd

I have heen on vacation in Burope for
six months, and on my arrival I wrote to
ef8GI stating that I should feel proud of
an interview and inspection of his shack.
The answer was by return post, and a cor-
dial invitation was given me.

It was not until 5 months after reception
of the invitation that I could make the visit
and then ef8GI called at my hotel in his
automobile and drove me around Paris,
thence to his home.

Qur conversation was limited as he spoke
little English and I very little French. but
with the aid of a dictionary, international
abbreviations, and a Morse key we were
able to compare notes and tell each other
of our respective systems.

On my leaving, 8GI asked me, as best he
could in the two languages, if I would ac-
cept as a souvenir a kilowatt tube, to take
to Australia as & symbol of the Interna-
tional feeling of friendship that exists at
the present time.

Can anybody get away from the Tfact
that International Amateur Radio is one
of the finest influences toward world friend-
ship that has ever existed?

—-F. 8 Yorgton, ouskS

A Real Problem

922 Mulberry 8t.,
Mt, Carmel, I1.
Editor, QST

I cannot help thinking that all these fine
articles in QST by Hull, Bourne and others
have, for a great many amateurs, been
words in vain., Personally, 1 believe that
these types of iransmitters are fhe solu-
tion to our problem, commbined, of course
with good receivers and I believe the atti-
tude of many amateurs is similar to that
of one prominent traffic “ham” here in the
middle west who said, “I think -this new
type transmitter stuff is unnecessary—our
present stations manage to get out all right.
40 meters is the only band on which we
might need them and most hams will be on
80.”  {As if we didn’t need them on 80
meters!)

I think we have the solution to the tech-
nical problems but the real problem now
is to impress upon the amateur the need of
vsing the new 1929 developments.

—dohn Q. Weuver, WIAYR

In Appreciation

1217 South Normandie Ave.,
Lo Angeles, California.
Editor, 87 :

At the Radio Show in Los Angeles, Sept.
2nd to 8th, the Amateur Radio Research
Club was in charge of the A.R.R.L. booth
and operated station W6PS there.
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Radio Will

Complete Preparatlon for Government License.

Be Differentin 1929

The Only Handbook Prepared for the Change is
.

By G. E. STERLING, Radio Inspec-
tor and Examining fficer, Radic
Division, U. 8. Dept. of Commerce.-

Edited by ROBERT 8. KRUBSE, for five vears Technical

Editor of QST.

The new procedure adopted by the International
Radio To]egraphic Convention is effective Janu-
ary 1st,-1929. THE RADIO MANUAL records
it mmpletely Depariment of Commerce exam-
inations for operator licenses will be changed the
first of the year. Only THE RADIO MANUAL
presents all the material to meet the requirements
of the questions. Progress has been steadily
made in perfecting radio theory and practise.
THE RADIO MANUAL, since it is the most up-
to-date volume on radio, is the surest source of
complete and accurate mformahon on all points.

A Complete Handbook of Principles, Methods, Apparatus
for Students,Amateur and Commercial Qperators,Inspectors

16 Chapters Covering

i. Hlementary Rlectricity and 4, Rad:o. Broadeasting Hauip- including, for first time in
Magnetism ment including, for the first any text book deseription and
%2, Motors and (Generators time in any text book, the cirenit diagram of Western
3. Storage Batteries and Charg- complete equipment of West- Bleetric Superheterodyne Re-
ing Cireuits ern  Flecirie 5§ Kilowatt eceiver Type 6004C
4, Theory and Application of broadgasting Transmitter 18, Marine and Aireraft Radio
the Vacuum Tube used in over 78% of Ameri- Beacons and Direction Find-
5. Fundamental Cirenits Em- can bmadcasging stations, B8,
ployed in  Vacuum ‘Tube 10. Are Transmitters including i4. The Development of Amateur
Transmitters description of Federal Marine Short Wave Apparatus. Com-
6. Modulating Systems Em- 2 Kilowatt Are Transmitter plete derails of construection,

ploved in Radio Broadeasting
Wavemeters, [Piezn-Filectric
C(scillators, Wave Traps and
Field Strength Measuring
Apparaius

Marine Vacuum Tube Trans-
mitters including detailed
deseription of Model ET-3626

Type AM 4151 also models

operation and licenses.

“K” and “Q” 16, Radio Laws and Reguiations
Spark Transmitters inelud- of the ¥J, 8. and Interna-
ing deseription of Navy tional Radio Telegraph Con-
Standard 2 Kilowatt Trans- vention, Quotations of all
mitter important sections
Commercial Radio Receivers 16,

and  Associated

Apparatus

Handling and Abstracting
Traffic

Examine It Free

Never before has so complete a treatment of radio
theory and operatmn been compressd into a single
volume. Here is information that otherwise you
could secure only by consulting many different
books. And every detail is vouched for by author-
ities of the first rank. The Manual is profusely
illustrated with photorzravhs and diagrams. There
are 700 pages. bound in flexible fabrikoid that is
extremely durable. The immediate demand for
so valuable s handbook has already nearly eu-
hausied the second large edition. To he sure of
receiving your copy without delav, order at once.
The volume wtn be sent for free examination.
Pay or return in 10 days,

Order On This Coupon

L T N N N SN R A W R AN N S EE N N SR N AR AN G D R W

] . VAN NOSTRAND ©0., ING.,, &8 Warren St., N. Y. ]
g Hend me THE RADIO MANUAL for examination, ¥
[ Within ten days after receipt I will either veturn L]
§ the volume or send you $4.00,—The price in full. :
¥

[ 1 [
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] Q8T 12-28) B
& B
[ [
B gt and NURMDEr . .oiiitiiiiiininii i iiaieins 4
] B
a [
B ity and State .oovvienierere i e &
[
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FOR $3.00
YOU CAN'T
GO WRONG!

Of course, you are building a new
short-wave set or rebuilding an old
one and you can't go wrong if you
are reading the series of articles
Ross Hull has been running in QST.
They present the findings of the
A.R.R.L. Technical Development
Program, of which Hull is Director,
which have been disclosing a lot of
interesting, and illuminating, facts
about short-wave transmitters and
receivers.

The Hull articles started in the
August issue and ran in September,
October and November. None ap-
pears in this issue while Hull saves
up steam for January. Then there
will be more.

Now, Here’s The Good News—1If
vou missed these late 1928 issues,
we will send them to you, all four
of them, and also enter your sub-
seription for the entire year 1929
for the sum of $3.00,

Can you beat this for a bargain?
QST, Hartford, Conn.

I need the dope. Inclosed find my
$3.00 for the late 1928 copies and a
vear’'s subseription to QST for 1929,

It mas my duty to select operators and
to arrange schedules with stations outside
to move the traffic. There were 2152 mes-
sages taken in and relayed—and it was a
tedious job as they came fast and furious
sometimes, At the show the A.R.R.L.
booth was one of the most crowded of all,
even including the *“Television” booth. On
behalf of the AR.R.C. I wish to thank,
many times, every station that handled a
message from the L-A Radio Show. In
spite of all that has been written about
punk amateur operating I must say we
worked some of the finest operators that
are pounding brass anywhere!

Two ouistanding cvents among the T.os
Angeles gang was that of 6AVJ relaying
traffic to Europe in one jump and BCHA’s
big total of 900—both one man stations,

I was also one of the operators at the
National Air Races in Los Angeles and
there, once more, amateur radio shone bril-
liantly, ©Once more we say “Hats off to
that bunch of amateurs all over the world
who helped us.”

—AThas, A. Nichols, A.R.R.C. Vice Presai-

dent, WASM

Request

South Richmond Street.
Chicago, Il

623

Editor, (ST

I have received a letter from YBAN stat-
ing that while in QSO with 9KD, a man ran
into his house and said that his roof was on
fire, True enough it was. The roof and
all ceilings and some parts of walls were
so0n no more. Up in the attic he had sev-
eral years of QST, a 30-year file of Literary
Digests and other literature. One of his
most highly prized articles was the photo
album that contained pictures of most sta-
tions with which he had been in communi-

cation. Out of this, all that he could save
was his fransmitter and short-wave re-
ceiver, The rest burnt up or was damaged

by falling debrizs or water. In his behalf,
I request that those amateurs who have
been in communication with him piease
send a photo or two to replace those that
have been burned, to make up another
photo album,

This done, you’ll surely enlighten 9BAN’s
heart.

—Walter Ostrowski, Jr., WICMX

Press Messages

United Press Association,
World Bldg.,, New York City.

Editor, QST :

Some time ago a message addressed to
the United Press, and presuming to come
from the Rockford flyers, was picked up by
several amateur radio operators at different
points in the country. In one city—Toledo,
Ohio, I believe it was—ihe member called
one newspaper which did not happen to be
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A.C. TUBE -

Strombel‘g—Carlson

HF.RE is the wonderful
Receiver you have dreamed of
owning—a Receiver with the
celebrated Stromberg-Carlson
tone, at a price within the reach
of everyone.

Not only the tone but its

extrex‘ne: sen§1t1v1ty~m.1rs keen No. 636 btrumom‘y('J(L_rlsun Uses 5 UY-227
selectivity ——its splendid worl- ?f% one UAX-J’;’f-A Output Tube, and one
s p fole A X-280 RCA Tubes. Price, less Tubes and
:/fz'ianshlp tﬁn, you at once it s 4 Speaker, $245. Slightly h.i;;her Rockies and
Stromberg-Carlson. West and Canada.
This Receiver has a handy jack to The beautiful cabinet sets a new

facil:tate playing records electrically standard in radio. It is low, artisti-

through the wonderful audio system cally designed, with two-toned Walnut |
of the Receiver; thus making it pos- panels and top of matched Walnut
sitle to cenvert any standard phono-  butts. A slide which may be used as
grah into a high quality modern a writing table acts as a cover to
electrical reproducing instrument. close the front.

STROMBERG-CaRLSON TELEPHONE MrG. Co., RocuesTER, NEW York
Listen to the Stromberg-Carlson Sextette through the N B C and twenty-
two associated stations.

diromberg-Carlson

MAKERS OF VOICE TRANSMISSION AND VOICE RECEPTION APPARATUS FOR MORE THAN 20 YEARS
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k Give Cheer
throughout
the year with

As the Yule-logs crackle and
music fills the air, enjoy the
Christmas melodies to their ut-
most by having a new Cunning-
ham Radio Tube in every socket
of your radio.

These “ambassadors of joy”
make delightful Christmas gifts.

E. T. CUNNINGHAM, Inc.

New Yeork Chicago Sam Francisco

Manufactured and sold under righta,

patents and inventions owned and/or

controlled by Radio Corporation of
America

IBINGINGSE

the Uinited Press newspaper in that eity,
and when he was told that it was not the
United Press newspaper he gave them the
message and it was sent out over Associated
Press wires.

It oceurred to me that such messages
might come through the air from time to
time in the future and be picked up by ama-
teurs at different points who might not
know how to reach the United Press. There-
fore I am enclosing a list* of the United
Press bureaus with their local addresses,
and we will greatly appreciate, if you see
fit, the printing of this list in your service
paper so that any member of yvour League,
should he receive a message addressed to the
United Press at any time in the future,
could ’phone or wire the nearest United
Press office, tolls collect.

‘With best wishes,

Sincerely vours,
R. J. Bender, Vice Fresident.

[*The UJ, P. Bureaus are located as fol-
lows: Albany, N. Y., 18 Beaver $t.; Atlanta,
205 Thrower Bldg.; Austin, Tex., State
House; Boston, 262 Washington St.; Buf-
falo, 30 Naylon Bldg.; Chicago, 220 8. State
8t.; Cleveland, The Press; Columbus, Ohio,
The Citizen; Dallas, The Journal; Denver,
The News; Des Moines, 308 Securities Blde.;
Detroit, 711 Polk Bldg.; Fresno, Calif., Bee
Bldg.; Harrisburg, Pa., Patriot Bldg.; In-
dianapolis, Times Bldg.; Kansas City, Mo,
Journal-Post Bldg.; Lansing, Mich., Capital-
News Blde.; Lincoln, Nebr., Box 1509; Los
Angeles. The Record during day, The News
at night; Madison, Wisc.,, The Journal;
Memphis, Press-Scimitar Bldg.; Milwaukee,
528 Chestnut St.; Montreal, Que,, 171 St.
James St.; New Haven, The Time-Union;
New Orieans, 720 Union 8St.; New York,
World Bldg.; Oklahoma (ity, The News;
Omaha, The 'Tribune; Philadelphia., The
News: Phoenix, Ariz., 609A Heard Bldg.;
Pittsburgh, New Press Bldg.; Portland,
Ore., The Journal; Sacramento, 702 “I” 8t.
San Francisco, 840 Ninth 8t.; Seattle, Star
Bldeg.: Springfield, 1., 811% &, é8th St.; St.
Louis, Star Bldg.; St. Paul, News Blde.;
Salt Lake City, 414 Clift Blde.; Washing-
ton, 1822 New York Ave,, N, W.—Ed.]

ey ] <2 I aux+ 5C1

“WHASSA MATTER,OM, AUTO WRECK?*

*A BED SLAT BROKE LAST NIGHT AND |
FELL AND MT THE CEILING

YIMPOSSIBLE, OM, THAT WOULD BF DEFYING
THE LANS OF GRAVITY #

¥YBUT YOU SEE § HAD A THOUSAND vOLTS
OF “B’ BATTERY UNDER THE BED
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Bradley Leak, 95
dbsoluteiynoxse-z
less and stepless,

2000 to 30,000 ohm re-

sistance. List §5,
special $2.95.

34. Bradleystat Ne. E-210

b o111 1.60

et Tha Hoznie of RADI
45 VESEY STREET

NEW YORK

New York’s Headquarters

Transmitting Apparatus
When in Town Visit OQur Store

for

Full Line of Acme -~ Thordarson -- Jewell -- Flech-

theim =- General Radio -- Signal -« Bradley

SPECIALS

Trbiller RMics Condenser, 002 rap. 6.000 working volt .95
. General Radio 247D 001 cond. plate or with vernier 175

Hgnal Buzzer Set International Dyupilier cond. 1.7 wid. L,000v D. C. test; 850 v. working
t"ade on Bnnhoarﬁ P $2.45 voltage 1.35
Belden braid % inch wide, it .06 Dubilier rond. .5 mfd, 1000y InC. working voltage .35
R ALV, 1716 Super Het. transiormer §.45

Ward Leonard Resistances; fits standard bhase receptacles;
$7. Acme B-6— B’ slimina- sizes 300—R0~—90n-—1200 and 2000 ohms .95

Cardwell con - en
densers, double&
spaced for trans-

mitting, .00025 cap.

45

N0, 12 Enameled copper wire,
any lenyth, 1t $

No. ih Bnameled copper wire,
any lenyih,

Genuine Rakelite Panel

lox14xiy 1.50
Baldwin phones type €, pair 5.95
Myers § 4% voit Det. or

Amp  tube, complete with .
mountting clips ........ .95

tor trapsformer, 233 v. each $15. Imported German head sets; very sensitive 3.
side of eentre tap. ....2.43 Honeycomb (Cotls unmounted, all sizes in stock at % price
#®  Signai (,‘fnrlin adjustable arm micro-transmitter for Ward Leenard anauce
panel mounting , 4 $4.75 iis2-6% ineh lang—A0D-
3%. Dubtlier condenser, 4 mfd; 600 v, D. ¢ wurking WDe2 5 1060 -1200 .;‘oog c.so%%'.gnoo.
Acme 500 w. plate trans- 903 limited guantity ‘ 11000 ohms;
former, 1000-1500-2000 esch | R.E.L. Transmitting Inductances, per set. 880 1 o g w,t:n:"’b::l:,rbfna'g_%
side of centre tap, 24.00. Rristol §0 Henry choke 2.75
Acm B.H-1 transformer, 8,50 Acme 0003 enclosed condenser .95
2385~ 510 each side of centre
tap; also 2 fil. windings of .
4 v. each side of contre tap, Pyrex Low-loss V.T. R. €. AL socket; poree- Television disks as mecm-d
10,25, sockets, esch B¥e. inin base, metal top e in WsT special $1.9
Acme (G.W. 30 Henry choke,
:I]!: {@,“ ki 150 M. 4. single
40; alzo other sives at
spocial prices, ACM VARIABLE NLON GLOW
RATIO LAMPS
-
ACM POTENTIOMETER AUDIO FREQUENCY Made by (General  Klectrie
RHEOSTAT TRANSFORMER Go., tyoe . 10, standard
& combined Pot. ang Get any ratio yvou want. base. 101 uses. as illusirated
filament Rhes, i in QNT May issue page 17
. BPECIFICATIONS o
& ohm rheo-i00 ohm pot. Type V A-2 Hatios Aunablu rice uniy 82

30 ohm rheo-100 ohm pot.
80 ohm rheo-300 phm pot.
TWIN RHEO for low

roltage tubes. List $3.00. Special each 65

Primary Secondary Primary

ACME TRANSFOI:ME}!

Listed at $5.00. The uni-
versa}  transformer  for
Super Het. 80 K.C. Ydim-

Binding Binding Binding Bmdmx
RATIO Posts tLosts RATIO Pestz Pests
2 5 1 1-4 5-6 1-8  5-8
31 -8 58 i-2 &7
1 i-4 b7 -2 5-8
1 1-4 b8 i-4 $-6
3.75: i-2 5-8 i1 24 B-Y
41 18 5-7  iL5:1  $-4 5%
On the primary side the binding post im
use having the higher number should be econ
nected to the B-I- and likewiss, the sacond-

ary poat having the higher number should be
vonnected to th

ited quantity at  $1.10 By using binding posts 8-4, still highes
raties may be obtained if desired, but the
ﬂmv:‘ fection wiil usually 61l all require-
CHOKE % e Other weciﬂcltlom simiiar to tyse A-3.
COIL [ Price $7.60 sach.
Snecial ... $2.95

A high quality choke 1/18
Henry at 100 mils,

List $5.00, Special $1.28

GENERAL RADIO
POWER AMPLIFIER

French Hand

MICROPHONE

buy

A wonderful

$6.25

and “B” ELIMINATOR XIiT

ALl wecessary
parls;  oerates
from 105 to 125
volts 4.

gives “A" “RB
and Q" for

Listed at $10 ?3?;,’,‘“’“"‘:"’“ snd
Nickel Silver Type 896  uses
Finish :yrtw’e Si%wmd ?gg
Vulcanized ube. Type did
List $30.

rubber handle. ‘Hg;:vull‘ H. ' Rayiheon and 871 tuba 1? $

MAIL ORDERS FILLED SAM' DAY
10% Must Accomoany All Orders

PLEASE PRINT YOUR WAME AND
ADDRESS PLAINLY to AVOID DELAY

Mig.
Eubes

for McCullougn A, ¢,
Will earry 8 ar 7 tul
3in wnits,  Lit 36,0

or w;uxvalent
heg—

Bneecial

VARIABLE
FILAMENT
TRANS-
FORMER

195 watt—110  volt—dic.
10-18-17-20-2¢-890 volts.

‘tapped at-4-7-
Idimited qusn-

tity, Tdst $19.

Special

Plechtheim  {londensers,
all types 35% o list.

Ganeral Radlo No. 838 Short
Wave Meoter, 14 to
ters, list $22,

me-
spucial $15.00.

Wea carcy the largesi
stock of
GENERAL RADIO
FARTS
in the ecuniry

Say You Saw It In Q8 T - It Identifies You and Heips

8

3



‘This vear Aero has a notable line
of short wave apparatus for both
receiving and sending, We have a
complete stock of the entire line and
are ready at all times to make instant
shipment.

An outstanding number in the new
Aero line is Type 50 Transmitter for
fight socket operation. Lists for
$148.76 and nets the “Ham” at our
special price, $87.46. Order by No.
RQ-3630.

Aero “International”’
Short Wave Receiver

New and better. Employs one Stage
aperiodic shleld_grid amplification. Four
tubes—one tuning control. New Aero

I

audio transformer. Panel 7 x 14 in.
(Jomplete Kit of parts lists at $55.30, our
gpecial price to Hams $32.52. Order by
No, RQ-3670.

All Hams Should Have Our
Big Wholesale Radio Catalog
—- Write for It
Contains entire Aero line as well as 100
pages of other popular radio kits, parts,
sets, accessories, and consoles. Lowest

prices. Quick service. Write for your
Free Copy.

Setbuilders Supply Ca.

166 Romberg Building
CHICAGO, - ILLINOIS

1. AL R. 1. News

{iContinued from Page 51)

2. The Headauarters officers of the Union gerving
in that capacity on the date of the adootion of these
provisions shall present to the membership the de-
termination of the member to serve as the initial
Headquarters under this Constitution, together with
all offers and proposals that have been received hear-
ing on the question. The affirmative vnte of a ma-
jority of the members shall select the member chosen
for the Headguarters, The headquarters ofiicers 23
of the date of the adoption of these provisions shail
promptly certify the resuit of the selection to ull
the roembers, shall inform the member chosen aus the
Headquarters, snd immediately shall transfer to the
Headquarters all records, funds., papers, correspond-
ence and other property of the Union,

4. Any member st any time may propose x chanye
in the location of the Headguarters, and the Head~
guarters shall preseni this to the membership as =
P'roposal on the next subseyuent Calendar. If a
member secving as the Headquapters finds it neces-
sary for any reasun to discontinue its services as
such, it shall promptly acquaini the membership
with the fact and the reasons in the next subsequent
Calendar, and shall solicit offers and bproposals for
the selection of » successor. As promptly as pos-
sible it shall then conduct and confirm a special elace
tion to select 8 successur, in the same general faghion
as preseribed in Paragraph 2 of this Article for the
initial selection. When the new Headquarters has
been determined and has accepted the appointment,
all the records, funds, papers, files and property of
the [Inion shall immediately be transferred to it,
and the old Headguarters shull then stand relieved.

6. The ofticers of the UInion shall consist of =
president, a vice-president, and a secretary. The
president, first vice-president and correspounding sec-
retary of the member sociely chosen as the Heud-
quarters of the Union shall serve in their respective
capacities ey officers of the Union during their so-
ciety’s term as Headquariers; provided, however,
that no person commercially identified with the manu-
facture, sale or rental of radio apparatus shall be
eligible to serve as an officer of the inion; and
provided further that any national officer of a member
society chosen as the Headguarters shall have the
option of declining to serve in a similar capacity for
the Union. Whenever, ¢ithes through ineligbility or
wowillingness to serve, there iz & wacancy in any
oifice of the Union, the member society serving as
the Headquariers shall recommend 1o the Head-
quarters another qualified and responsible official of
its society for the post, which recommendation the
Headguarters shall convey by the Calendar to the
mermbership, and the afirmative vote of a majority
of the members shall serve o elect such substitute 1o
the vacant post. All officers of the Union must be
residents of the country whose society is chosen as
the Headquarters.
< ARTICLE IV—-MANAGEMENT

1. The President shall have general supervision of
the affairs of the Union. He shail preside at any
meetings which are held in the name of the Union.
He shall be responsible for and shall direot the wurk
of the Becretary in the handiing of c¢orrespoudence,
pe¢urds, funds, and the Calendar. 'The Vice-President
shall he rvesponsible fur wuch wmatters of general
supervision as may be delegated to him by the Presi-
dent, and in the abseuce or disability of the Presi-
dent shall net in his stead.

2. The Secretary ahall be the manager of the
routine affairs of the Uinion, under the direction of
the [P'resident. He sball conduct the general eor-
respondence of the Union and shall maintain fies
and keep full records of all actions taken. He shall
record the proceedings of any meetings held in the
name of the Union. Whenever the Union has funds
of its own, ax distinet from the funds of the mem-
ber-sociely serving as the Headquarters, the Secre-
tary shull be responsible for their safe-keeping and
shall account for them to the Fresident. The Becre-
tary, under the direction of the Fresident, shall ar-
range and issu¢ the Cailendar, and shall handle the
correspondence and records in connection therewith.

4. For the purpose of securing international agree-
ment amongst the member societies un matters con-
verning their common welfare, proposais may be
made by any member by letter addreseed to the
Headquarters. ‘The officers of the Union may alio
originate proposals, All such proposais shall be
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G Joe Zilch, Boston Ham, work
W2-ME.

ﬂT’S A SHAME we can’t guarantee W2-ME communication but if you
stock up with REL new, improved High Frequency apparatus you'll teil
the world there is A Santa Clans—an’ how!

REL’s new apparatus is the silver lining for the dark clouds of
narrowed wave bands. New condensers, precision frequency
meters, & new plug-in coil, and then—HEAVEN’S GIFT TO
THE AMATEUR—a fransmitting kit, totally enclosed and
shielded in a handsome metal cabinet. (et hep to what

the well-dressed heap is wearing!

Merry Christmas

Free and useful information on how to build
and use new 1922 receivers and trans-
mitters is yours for the asking. & modern

high frequency receivers, including
the well-known standard regen-
erative receiver, a circuit employ-
o ing the Screen Grid tube and
,&Wﬁ also the new super-heterodyne
are some of those described.

RADIO ENGINEERING LABORATORIES

100 WILBUR AVENUE, LONG ISLAND CITY, NEW YORK
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TAPPED SECONDARY
VOLTAGE CONTROL

B ELIMINATOR
RECEPTACLE ..

POWER
SUPPLQY
k1

%

PECIAL PENDANT
ONTROL SWITCH

‘A COMPLETE DRY-“A”.
ELIMINATOR

Which will do its work and do it well.

110-120 Volts, 50-60 Cycles.
Generous 214 Ampere Qutput,

List Price $35.00

Tobe Deuischmann Company
Canton, Mass,

New York Chicago
hN /

Start
the

New Year
RIGHT!!

Radio Engineering,
B2 Vanderbilt Ave.,, N. Y., N, Y.

Enter my subscription to Radio Engineer-
ing for 1 yr. at $2.00—2 yrs. at $3.00.

Name .....cvviveinonnienen.
“Address ...l s
Town & State . ....... .o iiincnrcnoess

Please check your Manufacturer [
(Classification Dealer [[) Technician [
Anything Else........

listed by the Headquarters on 2 Calendar, which shall
be sent to all the members and their votes by post
aolicited thereupon. In the determination of the
affairs of the Union, every member society shall have
one vote. Except in the selection of officers and
the Headguarters, wherein it has previously been
provided that action will be determined by a major-
ity vote of the members, all Union action will be de-
termined by the concurring vote of two-thirds of the
members of the T'nion, and any proposal not recaiv-
ing the eoncurring vote of two-thirds of the members
will be sdjudged lost. Proposals thus enacted shall
hecome binding upon all the members of the Union;
provided that every member shall have the privilege
of making reservations in endorsing s proposal or of
declining to abide by it if it is contrary to the Iaws
of its country, its own constitntion or by-laws, oF
eaabiished policies.

4. The Calendars shall be issued to the members
by the Headquarters in June and December of each
year. They whall be numbered serially and dated.
The proposals contained therein shall be numbered
consecutively and shall bear the name of the member
making hem. Proposals received at the Head-
quarters shall normally await the issuance of the next
Regular Calendar but whenever in the opinion of
the President a proposal is of too great importance
to await the next Calendar, a Bpecial Calendar shall
immediately be issued to bring the pruposal before
the membership.

5. Members shall maintain on file at the Head-
quarters the address to which their official corre-
spondence should be addressed, Members wshall be
bound to return their voie to the Headquariers on
the proposals of each Calendar by the earliest pos-
aible post, As quickly as the action of the Union
is determined, the Secretary shall acquaint the mem-
bers with the results and shall announce which pro-
posals are insugurated and which are iost.

8. A report on the progress and status of the
affairs of the iInion shall be made to the members by
the Headquarters in the December Culendar of each
gear. The Headquarters may also inciude in any
Calendar any information of interest ¢o the mem-
bers, and may list as proposais any matters on
which the Headquarters desires the opinion or in-
structions of the membership. The Calendar shall
be, in general, a medium for presenting the business
of the Union to the members for action.

7. Whenever an international communications

sonference aifecting ihe interests of amatenr radio
communication is to be held in any country, the
member zociety of that country shall acquaint the
Headquarters with the situation as compietely as pos-
sible, If the Headquariers finds in the situation any
maiters of common concern which should be the
interest of the Uinion, it shall promptly calendar the
matter to the membership; and if any agreement is
reached as to the desire of the Uinion, shall make
anch arrangements as to it seem appropriate for
the representation of the Union at that conference.
Member goecieties shall be bound to undertake to rep-
resent the interests of the Union at such conferences
held in their country, in accordance with instructions
from the Headquariers, if so requested by the Head-
quarters.
%. ‘The Headquarters shall give such encourage-
ment and aid as is possible to the development of
amateur radio in countries not represented by mem-
pership in the Union. to the end that there may
ecome into existence in such countries strong and
stable societies devoted to the welfare of the eom-
municating amateur snd which may thereupon be
invited to apply for memebrship in the Union.

ARTICLE V—AMENDMENT

1. ‘This Constitution may be amended by s two-
thirds vote of the entire membership of the Union,
by proposal on any Regular Calendar.

The editor of this department is pleased
to note that several additional countries are
now officially represented by official corre-
gpondents. Some of the reports are rather
short, but the point is that they are coming
in. It is again urged that news of national
scope be siressed in these reports, with as
little mention as possible being made of in-
dividual station reporis, except in cases of
unusual importance,
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For Every Radio Use

TYPEN '
TYPE B and C

Precision Velvet Vore , o -
nier Dial. Solid German ) Velvet V ernier Drials
Silver. 4 Diameter. rype B (nickel)

List Price» $2.50
T_ype C (nickel) w—ith
bulb. List Price? $3.00

List Price? $6.50

TYPE A

The Original Velvet Vernier
Dial. 47 Diameter.

Iist Price> $2.50

TIONAL

VELVET VERNIER DIALS
NATIONAL CO. INC., w. A READY, PRESIDENT MALDEN, MASS.
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=
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This Issue
Completes the
1928 Series of

QST

Y’OU’LL want to keep these

copies as a unit -— and

the best way to do so is to put
them in a

I QST
Binder

Biote the wire fasteners.
Unnecossary to mutilate
esuples, Opens and lies
fiat in any position.

One-fifty each
postpaid

& binder will keep your QSTs always
together and protect them for {uture use,
And it’s a good-looking binder, too.

QST
1711 Park %t, Hartford, Conn.

BRITISH SECTION NOTES FOR
SEPTEMBER

By R. 8. G. B.

All British amateurs have now received.
# memorandum from the P, M. G. coucern-
ing licenses for next year. The conditions
are in many respects similar to the present
ones, the chief changes being ag under: All
ealls are to include the nationality prefix G
as an integral part of them, preceding the
numeral; eg2HJ becomes G2HJ. The fre-
quency bands allotted are 1740 to 1970 ke.,
7050 to 7250 ke., 14060 to 14340 ke., (the
20,- 40- and 150-metre bands allotted by
the Washington Conference less certain
“tolerances” at each end)., Efforts have been
made by the R. 8, G, B. to get the full width
of the bands but the greatest concession ob-
tainable is that the Postmaster will recon-
sider the matter afier a year. Previous ex-
perience, however, leads him to believe that
such tolerances will be necessary to avoid
QRM with other services. The B0-metre
hand is closed except for extra special work,
the permits being issued rather lile the old
32-metre permits. The ten- and five-metre
bands may be obtained where special justifi-
cation is shown.

The other important condition is that
every station must have a quartz crystal
wavemeter to ensure the emissions are on
the licensed frequencies. Permission is
granted to work stations in foreign coun-
tries and also to “exchange personal mes-
sages of an unimportant character.” A.c.
plate supply and ic.w, are forbidden, al-
though telephony is permitted. Not so bad,
ig it OM’s—but those wavemeters will be
expensivel

The chief event of the month was the
R. 8. G. B. Third Annual Convention held in
London the 28th and 29th September. At
b p.m. on the 28th the gang gathered for
tea and talk in the lounge of the I.LE.E. At
6:15, after a presidential address by Mr.
Gerald Marcuse, (GZNM, acting for Capt.
Ian Fraser, who was unfortunately absent
in South Africa, two of our best-known DX
men, G20D and G28Z-G2HM opened an ex-
tremely interesting discussion on frequency
gtabilization, the amateur’s biggest problem
today. The meeting broke up at & o'clock
when the London gang entertained the pro-
vincials and incidentally pounded brass with
eonsiderable vigor. Bright and early next
morning & party left to tour the (ieneral
Electrie Company’s laboratories and works.
The convention met again after lunch for a
business meeting, at which much of interest
and importance was discussed. At half past
gix, the dinner (great event of the Conven-
tion) was held and 126 hams sat down to a
thoroughly informal and enjoyable repast;
followed, when QRM permitted, by a musicail
program arranged by G2NM. Speeches
were made and many toasts drunk, particu-
larly to GEZNM, and the gang was very
pleased to see 0a30M, amiAB, Tk2MS, ef-
#Q0A and ed7GB present, and certainly en-
joyved their company. It was rather gur-
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ORMICA was

used by the engi-
neers, who designed the send-
ing and receiving apparatus in
use by the expedition, for pan-
els, tubing and other insulating
parts.
For fifteen vears American
radio men have known it as
excellent insulation for high

or low frequency uses. It is
high in quality and uniform—
Phenol Fibre at its best.

Every year millions of automo-
tive ignition systems, thera-
peutic apparatus, circuit break-
ers and electrical devices of all
kinds are insulated with
Formica. You can depend
upon it,

THE FORMICA INSULATION COMPANY

4620 Spring Grove Avenue

Cincinnati, Ohio
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BE KNOWN
BY OTHERS
The A.R.R.L.

Emblem marks you as a

‘Real Ham’

¥

The Personal Ewmblem. A
ereation in e-xtla-heavy rolled gold and

handsome

black enamel, *” high, supplied in lapel
button or pin-back style. Either style
emblem, $1.00 each, postpaid.

The Automobile Emblem. Already being
displayved on over a thousand cars. Size
B" = 2%”, heavily enameled in gold and
black on sheet metal, holes top and bot-
tom, 50 cents each, postpaid.

The Emblem Cut. A wmounted printing
electrotype, the same size as the lapel
button, for use by Members in any type
of printing matter, letterheads, cards,
efe.  §1.00 each, postpaid.

Mail your order NOW to

ARRL, Hartford, Conn.

POLK

BINDING

SRR SENSATION OF THE NATION

i  POST
INSULATED

No holes to fish for just
press the sleeve and insert
the wire in any position—
it's quick and holds tight
-—~gtandard markings.

J.L. POLK, 41 Belle Ave., Troy, N.Y.

15 cts. Each

T T T .
P ey 7 e s =t 5 s e s i

RADIO IN BRASIL

When in Brasil, apply to M. BARROS
& CIA for anything youn need in
connection mth radio.

M. BARROS & CIA
70 gob. Rua 8. José 70 sob.
Postal Box 89
Rio de Janeiro
Telegraph address, Radioparte, Rio de Janeiro
Branch: Avenida 5. Jodo 4, 8. Paulo, Brasil

,,A,-\M ,—-../—\/m e e e

prising to see no Americansg there. Howcome
OM’s?

G6FT is residing in the United States at
1260 Madison Avenue, Paterson, N. J. and
;vould be pleased to meet or hear from W
hams.,

The above report is exactly what we want
to see here, and i8 sure to prove of interest
to readers all over this world. We sympa-
thize with all Britishers over that wave-
meter requirement, but can’t you get around
it by taking %dvan‘tage of the wording “or
other approved type” which I believe is
included in the language of the regulation?

BELGIAN SECTION NOTES
By the President, EB4UU

An amateur short-wave transmittter has
heen installed by EB4FT and EB4WW on
hoard the Belgian training, sailing vessel
Iidvenir, This large, four-masted ship is
hound, at the end of (ctober, from Antwerp
to La Martinique and then Tampa, Florida.
The official call is XEB4WK and the wave
about 32 meters, with a pure d.c. note. All
gso’s will be more than welcome; QSL’s
should be sent to the Reseau Belge, 11 Rue
du Congres, Brussels, Belgium.

HOLLAND

In recent correspondence between the
NVIR and the headquarters office of the
TARU it would appear that the long-hoped-
for licensing of the amateur itransmitters in
Holland is at last in sight. No definite infor-
mation on the restrictions is yet available,
but it seems pretty svident that Holland
amateurs will be licensed under some form
about the first of the new year. Our very
bhest wishes go to you all, OM’s, together
with congratulations on accomplishing this
iong wished-for end.

JAPAN

Another country that has long imposed
the severest kind of restrictions on its ama-
teurs seems to be loosening up favorably.
In a message to I.LA.R.U. Headquarters via
W6AM, we learn from AJ4Z7 that more
Japanese amateurs are being licensed. Dur-
ing October the following were igsued li~
censes: J3CC, J3CD, J3CE, J3CF, J3CG and
J3CH. All are restricted to 38 meters and
a maximum output of ten watts. FB, AJ's!

NEW RELAYS

for amateurs and experimenters.
We would be pleased to hear from
vou concerning your relay require-
ments.

If interested in television, write
for our price list of television ap-
paratus

Photo Electric Devices, Inc.
594 Fifth Avenue Brooklyn, N, Y.
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Rising to the needsof a
Great Industry

The requirements of the modern
radio,are more and more exacting,

As receiving sets improve, coils
must be more accurateto keep
pace with the fine calibrations of
the expert radio engineer.

This is why the world's most
successtul radio manufacturers
turn to Dudlo for their supply
of coils for every part of their
instruments.

%E (5’0 / & f /]9 //] Ihq./ Dudlo coils are not only wound

/( d accurately, but every part and
7 material from the core to the out-
f/]a/- manes [?ﬂ 10 side wrapping is selected and ap-
plied with skill—a skill which could only come from an organization trained over
many years of making millions upon millions of coils for every electrical purpose.

No radio unit is any better than its coil and no coil is any better than the wire in
its windings. Dudlo draws and insulates the wire and controls every part and
process from the copper rod to the finished coil. A complete service to the radio
and electrical industries.

DUDLO MANUFACTURING CO., FORT WAYNE, INDIANA

Division of the General Cable Corporation

56 Earl Street 105 West Adams §t. 4143 Bingham Ave. 274 Brannan S
MEWARK, N. J. CHICAGO, ILL. ST. LOUIS, MO. $AN FRANCISCO, LALIF.

P
o

ey You Saw It In Q3 T — It Identifies Tou and Helps Q¥ T



To Our Readers
who are not

A.,R.R. L.

members

Wonldn’t you like to become & member of the
American Radio Relay Leaguet We need you
in this big organization of radio amateurs, the
only amateur association that does things. From
vour reading of )57 you have gained a knowl-
edge i the nature of the League and what it
does, and you have read its purposes as set forth
o page 6 of every issue. We should like to
have you become a full-fledged member and add
your sirength to ours in the things we are
undertaking for Amateur Radio. You will
have the membership edition of (ST delivered
at your door each month. A convenient appli-
cation form is printed below—clip it out and
mail it today.

A bona fide interest in radio is the only essen-
tial qualificatton for wmembership,

American Radio Relay League,

Hartford, Conn,, U. 8. A

I hereby apply for membership in the Ameri-
can Radio Relay League, and enclose $2.50 ($3
in foreign countries) in payment of one year's
dues. This entities me to receive (57T for the
same period. Please begin my subscription with

the .o rrererenisenine issue, Mail my Certificate
of Membership and send QST to the following
name and address.

Do you know a ifriend who is aiso interested in
Amateur Radio, whose name you might give us
30 we may send him a sample copy of QST?

Some Suggestions for the Monitor
{Continued from Fage 43)

If the single-pole switch is closed, the
monitor will be in operation and can be ad-
justed to beat with the receiver. To listen
in on the monitor, the double-pole switch is
thrown to the right which connects the ount-
put of the monitor to the input of the last

Ané

PiG. 2

audio stage, disconnecting the receiver a
the same time. The single-pole switeh is
opened or may remain closed if the signal
in the phones is too loud. However, in this
condition there will be some change in the
applied plate voltage which may shift the
frequency of the monitor when the double-
pole switch is thrown back to the other
position.

All filaments are supplied from the same
battery and are controlled by & filament
lighting jack. The radio frequency chokes
may not be needed. If they are necessary
and are omitted, the circuit action will be
eranky.

Continued use of this system has resulted
in the monitor’s becoming almost as neces-
zary to operation as the receiver itself. In-
formation as to freguency, steadiness, note,
fist and all signal characteristics are c¢on-
gtantly “on tap.”

B P~V S ——

Reiieving the Glass Arm

{Continued [from page ib)

dash will be the result of a definite impulse
from the arm muscles, which is an indica-
tion that the proper muscular action is
taking place.

Following the drill on dots alone, it would
he well to spend a few moments drilling on
numerals and letters of the alphabet which
are composed largely or wholly of dots. The
numerals 4, 5 and 6, and the letters B, V,
and 8, when practiced at first separately,
and Iater in groups, form very good exer-
cigeg for limbering the muscles of the arm
for sending. It may be observed m some
cases that there is added difficulty in form-
ing combinations where three or more dots
immediately follow a dash, all being in the
game group, as in the case of the numeral
6 and letter B. If this is found to be true,
the operator should devote special atten-
tion to these formations.

{Continued on Page 23}
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Radio Service

Allied Service will prove a revelation
io you in what radio service can reai-
Iy be, Allied Executives backed by
years of training in radio, are prac-
tical men. They know radio. Their
vast experience has built up around
them an organization trained to
serve, BMonths of effort have huilt up
a iremendous reserve of atock that
makes for prompt shipments; and
this stock is new stock comprising
the scason’s pick of such prominent
manufacturers a8  Bilver-Marshall,
Tyrman, Aero, Hammeriund-Roberts,

ete.
SET BUILDERS!

Set Builders, Amateurs and so.ealied “Hams”
will defight in the unusual variety =nd re-
markable values that are offored in siandard
kits and parts. Tremendous stocks—real
srganization—prempt shipping  service all
tomhine to make Aliled your ideal sourts of
supply.
RADYO DEALERS!

The live radie dealer—tho man who keeps
pace with the rapid sdvanee of radie—wilf
find mueh of real interest im the Allled
Gataleg. aw - Bats, D-C  Bats,
Dynamie and Magnetie Speakers, Teievision
squipment, in fact everything aw impatlent
radie publie is demanding.

Write for Catalog Now!

CORPORATION |
| 71 i W.Lake St, .-l Cicago
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s

In Stiff

Buckram
Binding
The Radio

Amateur’s

Handbook

Lies open and flat at any page

The invaluable Handbook
with attractive and dura-
ble maroon leather cloth
cOvers.

Will Wear Like Iron.
Price $2 postpaid amnywhere

A.ROR. L, Spiff
Hartford, Conn. Binding
Gentlemen:

've been wanting a better bound copy
of the Handbook far a long time.
are my tweo dollars.

Here !

{haracteristics
of Electric
Wave Filters

by Clyde L. Farrar

Radio
Inspection
by J. E. Smith

{In December issne)

See Page 66

T4

Choke Coil Design

{Contiriued from FPage 34}
should be left hetween the copper and core
to keep down the distributed eapacity.
Wherever insulating materials butt to-
gether, the length of the air gap from cop-
per to core should be adequate to handle
the high voltages encountered when trouble
occurs, A flash-over usually carbonizes the
bakelite surface, which then leaks and grad-
ually ig eaten away. )

To protect the choke and other equip-
ment from damage in the event of surges,
r.f. chokes may be counected in both leads
to delay the application of the voltage to
the transmitter, while & sphere gap is con-
nected aéross the choke sides of the r.f.
chokes to flash over and dissipate the
charge,

Next we must find whether or not the
required number of turns of the necessary
sized wire will go into the window space
with the required insulation, Divide the
winding space per pie by the diameter of
the insulated wire, obtaining the number
of turns per layer. Divide the number of
turns per pie by the number per layer ob-
taining the number of layers. Add to the
insulated wire diameter the thickness of
the insulating paper between layers (7 nil
fish paper is about right) and multiply the
number of lavers by this layer thickness,
obtaining the depth of winding. From this
figure, and the size of the insulating tubes.
it may be determined whether or not the
value of K chosen was correct. A sufficient
air gpace should be left between the wire of
opposite pies to insure against flash over.

We must next determine the total amount
of wire required. The diameter of the mean
turn is the sum of the outside diameter
and inside diameter of the winding divided
by two. This diameter expressed in feet
is then multiplied by n to give the cirecum-
ference of the mean turn., which multiplied
by the total number of turns gives the
jength of wire required. The weight per
thousand feet of the size wire to be used is
obtained from a copper wire table, and
muitiplied by the number of thousands of
i :

o D o O
] ]

(o4 o
T i
FIGURE $
feet required, giving the weight of wire
required. The length of No. 16 wire re-
dquired for this example is about 3.12 thous-
and feet. This wire weighs 7.82 lbs per
thousand feet, therefore 7.8 x 31.2 == 250

ibs, of wire are required,

The resistance of No., 18 wire at 50°
is 4,489 ohms per thousand feet. Therefore
the d.c. resistance of this choke when in
operation will be 4489 x 31.2=140 ohms.
The eopper loss will be 2* x 140=560 watts,
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“Tyrman Jmperial §O

Cusiom-Bilt Shielded Grid

A-C 310
Shielded 358"
Grid Power
Tubes Amplifier
ror Tube
Short P
Wave Permanent .
Plug—in Phonograph
Coils Counection

Tvrman 80 full A-C Socket operation using (3) A-C Shielded
Grid (4) 327 (2) 381 (1) 350 or 310 Tubes. Dimensions 8 x ’1"
x1134%, One Spot-10 K. C. Separation, Uhe year ahead receiver.”

Advanced Engineering Principles
You Will Appreciate - -

You who know radio will appreciate the advanced engineering principles and
features incorporated in the Tyrman “80” as well as other Tyrman receivers

Send for free descriptive literature of Tyrman re-
ceiver kits using Shielded Grid Tubes. Battery and
full A-C operation. Circuits vou will quickly recog-
nize as real engineering.

Tvrman “807 parts including Short Wave Coils and wired
Power Pack complete, ready to assemble, $199.50 list.

“80’* Power Supply Tyrman “727 parts for battery or eliminator operation, complete

Powerful—~Compact. Dimensivns ready to assemble, $98.50 list.
336" x 117 2 634%. Phone tips pro-

vided for any type speaker. Directly SPL’L”'Z.aZ PO‘ZL’H‘ "MP'PZV i'or “??.’ ""C’i?’é’d $§5 0(/ [‘I'Jt.
?‘:rfjwﬁﬁgDw;‘:’;“;j-"”{’”? Tyvrman “607 paris for baitery or eliminator operation com-
P L] . compleieiy wnred.
TV PR, 1 v plete, ready to assemble, ,2»69 50 lst.
Sendfor e it —————— —_——
FREE BOOK : TYRMAN ELECTRIC CORPORATION
showing schematic and wiring ¢ Dept. 608, 314 W. Superior St.
diagrams with full descriptions. 1 Chicago, i,
: Without 313})153“09 §cnd me free literature describing T'vrman “80” f.?r A-C operation (1.
’I—\‘:RMAN : ‘Tyrman A-C ), Tyrman “72" battery operation (], Tyrman 60" battery operation [}
ELECTRIC : NAME. ot it e it e i i e
CORPORATION ¢
Dept. 608, 314 W. Superior St. g AdBress . o e e, cens
4

CHICAGO, ILL.
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(HRISTMAS (REETINGS

BUY
CHRISTMAS
SEALS

‘ OULD you buy Christmas Seals

if you knew they had helped
to reduce the tubereulosis death-
rate? In the past twenty vears the
death-rate has been cut in half—a
saving of more than 125,000 lives in
the vear 1928 alone.

“Buy Christmas Seals,” for they
are h"hung tubercuniosia every day
of the vear,

Christmas Seals give protection
to vour {riends, to your family—
and to you!

‘I'he National. State, and T.ocal Tuberculosis
Asrociations of the {'nited States

% 1929 RADIO BOO

kY New Hook-ups. This

book shows how tn
E make Short Wave Ke-
R ceiversand Short Wave
Adapters, How to use

fthe pew screen grid 4L
tube in D, C, and A, C. 7411f8

Cirenits. How to buijld O /
t Power Amplifiers, and { 'lt

ABC Eliminators. Up to the minute
| information on all new radlo develop-
‘net Bmlders, Fans, Dealers,

/o

wend for it 1
KARAS FLFC‘I’RIC COMPANY
4030M-N. Rockwell St., Chicago, 1.
Pleage send me vour ’ free book -
f Name

¢ Address

State,

4030-DL

which is only 3.6% of the power transmit-
ter through it. The voltage drop will be
2 = 140:=280 volts, which i3 only 3.6% of
the applied 10,000 volts.

The detailed specifications for the core
iron are next in order. The volume of iron
will be 2{6.56xG) 42 (24 X6 6) ==2,196 cu-
bic inches or 1.27 cu. ft. The space factor for
the core bemg 0.9 9, the volume of solid iron
in the core is 1.27x0.9=1.143 cu. ft. The
weight per cubie foot of iron being 480 Ibs.,
the total weight of iron required will be
480x%1.148 =550 1bs.

The material chosen above for the core
was No. 29 gage 4% silicon steel. The
thickness of No. 29 gauge sheet is 0.014",
Asg our core legs ave to be stacked 6 inches
thick, the number of laminations will be
6/0.014=430 sheels per leg. The top yoke
will require 450 sheets 6” by 24%. The bot-
tom leg will require 450 sheets 8" by 18”7
staggered. 450 sheets 6” by 6.6" and 450
sheets 6” by 12.6” will be required for the
two short legs, half of each for each leg.

The magnetic circuit must be broken up
by an air gap to adjust the fiux to the value
of 50,000 lines per sguare inch decided on
above with the two amperes of direct current
flowing. The magnetomotive force IT pro-
duced, which is the product of the current
and the number of turns in series required
to obtain the specified inductance, is so
large that an iron circuit 300 feet long
would have to be used if additional reluct-
ance were not inserted into the circuit., If
10 air gap were used, then the magnetizing
force H would be about 460 ampere turns
per inch for the iron, which is about 30
times that required to saturate this ma-
terial, The choke would still function
slightly under this condition but would have
& very low inductance on account of the
low permeability of the iron, and would act
much as an air core choke.

The total number of ampere turns devel-
oped NI, must be used up in the iron (H:1,)
and in the alr gaps (Hal,)., NI=H.L+

H.1,.
H.1.=NI.H.1,, where

H.=0.3132 B,
if B; is in maxwells per square inch, and 1.
is in inches. H, is the ampere turns per inch
required to obiain the desired flux of density
in the iron, and is taken from a magnetiza-
tion characteristic of the material used.
The quantity 1 is the mean magnetic path
length in iron in inches.

Our equation for calculating the length
of the air gap is now L..—(NI-H.\1,)/-
£0.8132B;). Ni=8,800x3.8=22,000 maxi-
mum. H, was taken from the magnetiza-
tion curve of the material chosen as shown
in Fig. 26 of Sec. 4 of the Standard Hand-
book. This curve shows that H, is 4.5 c.g.s.
e.m. units, which is sbout 9 ampere iturns
per in. The mean magnetic path length 1,
was taken from the sketch of the choke
shown as Fig. 2, and was found to be 61
inches. The flux density in the air gap B,
is calculated from the flux density in the
iron corresponding to the current I used, and
the iron space factor. Bg=:80,000x09=
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It IS Good!

40,000 (:i"srows) Copies of the
Radio Amateur’'s Handbook

Are Referred to Daily for
Guidance and Information

Order Now

Wa believe that The Radio Amateur’s Handbook, by P, B. Handy, Communications Man-
ager, A.R.R.L. is the most valuable book which any amatenr or experimenter could own. Its
chapter headings will give an ides of the thoroughness with which the subject is covered. They
are “What Is An Amateur?”’ “Getting Htarted”, “Fundamentals”, “How Radio Hignals Are
Sent and Received”, “Building a Siation—The Receiver”, ‘““The Transmitter”, “Powar Supply,
Heying and Interference Eiimination™, “Antennas”, ““The Wavemeter—Radio Measurements”,
“The A.R.R.L. Communications Department’”, *“Operating a Station”, “The Experimenter’”.

These chapters each occupy from ten to forty pages—indicating that each subject s
treated in & thorough manner. In addition there is an appendix containing & fund of unseful
data. Then there is an index, occupying six pages, by which the valuable information sontained
in the book is made mvailable. This in a particulariy important point and has been sompiled
and cross-indexed with great care and thought, Altogether the Book contains 288 pages of the
most valuable radio information sver found between two covers.

The Radio Amateur’s Handbook starts at the beginning and tells what an amateur is, what
the League is, what amateur radio is, how to become an amateur, how to learn the code, how
to understand what you hear, how to get your licenses, how to bnild a simple station, how to
build & betier station, how to operate your station, how the A.R.R.L. works, how (o handle
trafic, how to conduct experiments and make measurements, and a muititaude of other things
too numerous to mention.

Anyone who is at &ll interested in the technical side of radio can {ll sford ¢o be without
The Radio Amateur’s Handbool.

Regular Cover $1.00 Postpaid Anywhere Bound in Leather Cloth $2.00

.“g& ‘o Q e’ AL L P X B X K R K & ¥ &8 2 32 F 0 0 N B R R & § §& 2 % _§F J X}
4@0 P £ 4@’@ :
‘0("’ ¢ .9 : AMERICAN RADIO RELAY LEAGUE,
> &:0@ S § HARTFORD, CONN.
& s & ! Dear Sirs:
& ‘%Q &Y ] Enclosed find my §._.... Please send
Ko W@ g me postpaid {(any where in the world)
Qf" & 4 © Pomyoeeeee copy of the Handbook.
& I
?'@"_Ob : Name ............... oeitereea
&5 DO [Tom]
& 3 Address ............... Ceeer e
S NOW '
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FROST-RADIO FROST-RADIO FROST-RADIO FROST-RADIO EROST-
FROST-RADIO

Products that Satisfy

g

g

2 Products that satisfy absolutely—

i that’s Frost-Radio. FEvery amateur

» need is met in the big Frost line of

g Quality Parts that are designed right,
built right and sold at right prices.
If you don't know Frost-Radio get
acquainted with it today. Your local

: dealer probably handles it, or if not,

§ can get it for you. Meanwhile, mail

& the coupon for copy of our catalog,
the great amateur handbook of radio

E dope.

%

g

-]

HERBERT H. FROST, INC.

Main Office and Factory
) Elkhart, Indiana
Chicago New York Han Francisco

15083 010vH 1508 oavl-150M2 o:avd-isond ongvil-asoad

l---------------------------.
HERBERT H. FROST, fne,
160 North La Salle Street, Chicage

Hend me by veturn mail your iB-page eatalog of
Frost Parts. 1 encloge i0e.

15043 atavi-isou) eiavil

EHEY it 21 6.1 7.

FROST-RADIO FROST-RADIO FROST-RADK) FROST-RADIO FUOST:

ALWAYS
UP-TO-DATE

i Issued quarteriy,March,june,
{ September and December.
Single copies U.S. and Canada
$1.00 (Foreign $1.10.} Yearly
aubcription $3.35 {Foreign
$3.50.)

Amateur and Commercial Stations from 83

different countries.

Radio Amateur Call Book

508 So Dearborn St., Chicago, I11., U.S.A,

The
Grid Current
Modulator

by
Clyde R. Keith

{in November Issue)

See Page 66

72,000 lines per square inch. Solving for
L, we obtain 1.=(29,000-600) /(0.3132%¢ 72,-
000)=1.26 inches. As two gaps will be
used, each one will be 1.26/2:=0.63" =%

_inches long.

" The electrical design is now complete,
and all that remains is to specify the me-
chanical details, The air gaps will be
formed by 6” by %3” pieces of wood placed
on top of the short legs. The yoke will be
kept in place by its own weight, the current
helping to hold it down firmily when in use.
To hold the yoke laminations solidly to-
gether all the way along, and so prevent
the choke from acting as & poor loud
speaker, heavy channel irons will be placed
on each side and boited together. Two
pieces of 4” by %" channel iron 28" long
will be required for the yoke.

The short leg laminations can be held
tightly together by wooden wedges driven
between the core and coil tubes. As shown
in Fig. 9, the bottom channels are used to
hold up the coils ag well as to hold the core
laminations together. For this purpose two
4” by %" by 86” channels are required. The
hottom coil flanges are supported by wooden
strips at intervals, the sirips supporting the
outside portions resting on the core. Sev-
eral 4" strips are placed between the pies
to support the upper pie.

The inside end of the wire on each pie
is brought out outside of the flange to in-
crease the insulation and decrease the
capacity as much as possible. The ends of
each coil are soldered fo binding posts
mounted on the bakelite flanges. An odd
number of layers is wound on each eoil, so
the inside end will be on one flange, and
the outside end on the other.

CONCLUSION

This choke was built according to the
design worked out here. The use of this
choke in place of the choke formerly used
caused a noticeable lowering of the general
tone of the station output. It also removed
the crashes from the low notes. The
monitoring was done with a crystal detector
and headphones which the operators were
accustomed to using. Please note that the
lowered tone was not caused by attenuating
the higher frequencies, as they were trans-
mitted better than with the ¢ld choke due
to its high distributed capacity.

The electrical design is now complete,
and all that remains is to specify the
mechanical details. The air gaps may be
formed of 6”x6"x%8%" blocks of a non con-
ducting material, such as wood. The bottom
and top core legs should be bolted firmly
together by means of two channel irons on
each side of each leg., Heavy 2" channels
wonld be about right. They should be
bolted through the core in two places, thus
clamping the core laminations firmly to-
gether, and preventing the choke from act-
ing as a poor loud speaker. The top core
leg may simply be placed on the air gaps,
or it may be holted to the bottom leg
through the medium of heavy brass bars
run outside of the windings. No magnetie
material may be used shunting the air gaps.
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Synchronous Motors for Television

In addition to building reliable and satisfactory motor generators,
“Esco” has had many years of experience in building electric

motors for a great variety of applications.

ELECTRIC SPECIALTY CO.

ment.

Synchronous motors, small, compact, reliable
self starting are now offered for Television équip
‘They require no direct current for exci
tation, are quiet running and fully guaranteed,

Other types of motors suitable for Television may
also be supplied.

‘Write us about your requirements.

25 South St. Trade “ESCQO” Mark

Stamford, Conn

Can Be An Expert
RADIO OPERATOR

Any one can learn
the code quickly and
wasily at home with

Used »

By TELEPLEX
U.s. CODE SENDER
Kavy Tt o ranert

operators, Sends mes-
sages, radiograms, eto.
—~regular code traffic
anywhere, any time,
any speed.
Code lessons re-
eovded on streng,
waxed-tape r e o-
ords mnke evory-
Lhinlll mpls and

ear,
Complete let ef
tapes

Used b v
hundreds o'f
beginners
and sdvanced
students for home prae-
tire,  Endorsed by 1.8,

Write for Navy and leading Tech-
FREE Literature 2}_%:)10 wt nd  ‘Telegraph

TELEPLEX CO., Dept. RL, 76 Cortlandt St., New York

New United States Aviators leather Crash helmsts with head-
phones snd microphones, price $5.00, Holtzer Cabot Tels-
phone harness, consists of breastpiate microphone and double
%0 ohm hesdset with meta] hesdband, microphone is of the
Utah type for $2.50. Kolster Derremeter & Wavemeter;
Maker Ntl. Elee. Supply Ce., type CN 12, range 100-3500
meters complete with graphs, eofls, ete., condition is ©. K.,
for $50.00. Iargest stock of Government Radio Transmitting
and Receiving material in V. B 8end ¢ stamp for our
uew and iatest reduced price llst. 8hip anywhere, WEIL'S
CURIOSITY BHOP, 20 #outh 2nd 8t., Philadelphia, Pa.
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Completely wired Push-Prll
Power Stage:

HANDLES ample power to faithfully repro-
duce full frequency trange without tube
wverloading. Eliminates hum caused by raw AC
on filaments of Power Tubes. Increases clarity,
reality and volume.

AmerTran gives vou a unit in 4 types designea
jor practically uny combination of speakers
fincluding the new dynamic tvpes], and power
tubes, For complete information see any auth-
orized AmerTran dealer or write to us direct,
mentioning thespeaker and tubes vouintend using.

7,

Price completely wired and res
install in ser $36.00 withont iy

ficensed under Patents owned or controlled by K. C.A.
and may be bought with tubes
AMERICAN TRANSFORMER COMPANY
Transformer Builders for more than 26 Yeass
197 Emmet Street, Newark, N. J.

ef.

Martin's Latest and Greatest Bug

™ % VIBROPLEX

Reg. Teade Marks: Vibroplex, Bug, Lightning Bug 5

No.

The smooth-
at, easiest-
working bug
onthemarket,
Not too fast
noft. too slow=—-
hut jnst
right. Works
where others
can’t,

Japunned Base 3§17
Nickel-Plated 519

Famous
Improved
Vibroplex

Used by tens of
thousands of op-
erators  hecause
of its ease and
perfection

Japanned Base $17
of sending,

Nickel-Plated %19
Special Radio Bug

Figquipped with Extra Large, Heavy, Specially
Constructed Contact Points for direct 2 5
use without relay .

Basure you get the Genuine Vibroplex. The Vibroplex Name-
xﬁt’e {8 your profechon, Hemit by Money Urder or registered
mpl

THE VIBROPLEX CO., Inc. 325, Breaduay

Cabibe Addross: “VIBROPLEX' New York

30

The short core legs may be held tightly
{ogether by driving them into & square in-
sulating tube, The bakelite flanges should
be supported from the core and channels
by strips of %" bakelite, which should also
be used between pies to decrease the dis-
tributed capacity.

The dimensions of the core are the
writer’s idea of a reasonable compromise
between the various factors mentioned. (ne
way of minimizing the distributed capacity
would have been to make the magnetic cir-
enit 400 feet long, in which case the re-
gquired number of turns could have been
wound on in one layer. For obvious rea-
gons this could not and would not be done,
but some designers may prefer to go fur-
ther in this direction than this writer did.

When the size and weight of a choke
built along the lines laid down above is
compared with the size and weight of the
choke found in the average station of any
given power it is apparent that either (a)
this method of design is incorrect, or (b)
that many stations need new Heiging
chokes.

The writer wishes to acknowledge his
indebtedness to Dr. John ¥F. H. Douglas of
Marquette University for his guiding hand
in this work.

Financial Statement

Y order of the Board of Directors, the
following statement of the income and
disbursements of the American Radio
Relay League for the third quarter of 1928
is published for the information of the
membership.
K. B. WARNER, Secretary.

STATEMENT OF REVENUE AND EXPENSES FOR
THE THREE MONTHS ENDED
BEPTEMBER 30, 1928

HEVENUE
Advertising aales, QST ........317,180.38
Newsdenler sales, QST ,........ 11,628.98
Handbook sales ,.......... veeer BOI9T4
Dues and subscriptions ........ %,842.19
Back numbers, ete, .. R 322.88
Ermblems ........... e 164.84
Interest earned ..........00040 452.29

(lash discount earned .......... #18.48 §40,680.1%

Deduet. :

Returns and sllowances ....... &,870.89
Provision for newsstand returns 680.08
Discount 295 for cash ......... 254,28
Exchange and collsction eharges 18.88 4,498.58
Net Revenwve ......... P 38,181.59
EXPENSES
Publicstion expenses, OST ..., 12.878.98
Pubtication expenses, Handbook 1,568.86
Saiaries . .civaeiiiiniiiaienas 18,945.68
Forwarding expenses ......,... 706.64
kelephone, ielegraph and postage 1,814.91
Office supplies and general
BADENSEE ... .oveenvenrriaosas 1,122.39
Rent, light and heat ...... e 896.20
Traveling expenses ....... soees  1,889.12
Depreciation of furniture an
equipment . .....iiiienenenn 521.00
Bad debts written off .......... 6,80
Communications Dept, fleld an
HEALION SXPENBAE ... .i.ievu. 95.88
Total Expenses ........... $3,964.16
Net Gain from Operstions. . § 3.217.48

Hay You 8Saw It In Q8 T — it Identifies You and Heips Q3T



Build this modern amplifier

Now! Sangamo Transformers
at a new low price. And push-
pull transformers to match new
power tubes and dynamic loud
speakers.

A small expenditure and you can
have one of these modern amplifiers
with plenty of capacity to handle
the low notes. Nothing equals the
full toned beauty of an amplifier
built according to the diagram
shown at right.

Write for descriptive circulars,

SANGAMO ELECTRIC CO.

Springfield, Ilinotis

at low cost!

SANGAME HIGH QUALITY AUE AMPLERR
Akt VeI mx 2

SLoe% eiitm @ P Y )
emite ade eseade YL s

Mass. Radio School

Hst. 190%

Earn $35 to $50 Per Week

The rapid expansion of RADIO has cre-
ated many new positions on land and
gea, Openings in Airways, Intercity
Radio, Photophone and Television as well
as Merchant Marine, Broadcasting,
Radio Service and Repair Work. We
epecialize n training for service wilh
the Radio Corporation of America.,

Only school in N. E. conducting Radio,
Morse Telegraph and Radio Service and
Installation Classes.

We gradunte and place in good positions
more first class radio operators than any
other New England Radio School.
Enroll Now. New term begins Nov. b
Both Day and Night Classes. Send for
(Catalogue.

18 BOYLSTON ST. Tel Han. 8184 BOSTO

QUARTZ 03 CILLATING CRYSTAIB

mdlnun‘lly Guaraotesd
Lin, uc‘.bm;bmmd to 1% of your ypecified frequency at these prices:

100 meters .50

100-200 meters 10.08

$00-600 metors 5.

Tested blanks, Zhimmhk. 5.0
Hootlsms of aug preeticable dimensiens Mads W epdar

Pranpt Delivery
§. T, Reguey, B. §2., 4 Calumet Bidg., Buffalio, N. Y.
**Ton yoars crystallographic experiance’

Control the
Power!

The Centraiab Radi~
ohm is nsed as a vol~
ume cantrol, “R" volt-
age control; in fact,
everywhere that a
mmooth, noiseless va-
riable resistance of
this kind is needed.

Its exclusive fea-

Centralab Rmfiohm tures are:

in following reststances:

0-2.000 ohmas, 0-50,000 ohms, Rocking Dise Con-

0-100.000  shms,  0-200,000 fact.
‘;’;}‘; 0-300,000 ohms. *12"’3:, Onetarnof knob give

complete variation.
Insulated shaft and buashing.

Constant resistance.

Noiseless, smooth and easy adjustment.
Rigidly built; fully guaranteed.

dend for booklet of picture and wiring diagraml—
“Volume and Voltage Controls—Their Use™. It Is
free,

CENTRAL RADIO LABORATORIES

18 Keofe Avenue Milwaukee, Wis.

§ay Yon Baw It In QB T — It Identifies ¥You and Haelps QST
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Potter
Conensers

Quality
Long Life
Uniformity
Economy

TISED in the finest
‘ : _ radio receiver to insure
the operation and make & real musical in-
strument.
Potter T-2900 Condenser Block for single 280 type
tube amplifier—$20.00.
Potter T-2950 Condenser Block for the push-pull 250
type tube amplifier—$22.50.
Potter T-2098 Condenser Block for the single 210
type tube amplifier—3$20.00
Poiter T-280-171 Condenser Block for a power pack
with 280 type tube rectifier for a 171 type tube power
tube-$18.00

Potter by-pass and filter condensers are
available in all capacities and working volt-
ages,

‘The Potter Co.

North Chicago, Iliinois

4 National Grganization « Your Hervice

PaadcePaiaiveaPabaicipoiaadaiaaiaPeiaain

Balkite Radio
Bzrﬁ;),;g GB;)I

FANSTEEL PRODUCTS COMPANY, Inc.
NORTH CHICAGO, [LLINOIS

epapaipapeiraalpapelouPsPPeipepsBsPibslpibeieine

Push-Pull Transmitters
{Continued from Page 18)

In construction, the use of heavy snd
short conductors in the tank circuit should
be rigorously practiced as described in the
recent QST descriptions of the High-C
transmitters. Leads from the respective grid
and plate tube terminals to the oscillitory
eircuit should be symmetrically arranged as
to length and position so as not to unbalance
the circuit. The antenna coil is split in two
sections. Fach section is located at oppo-
site ends of the tank circuit inductance and
connected in series. The antenna series
tuning condenser may be connected in this
jumper connecting the two haives of the
antenna coil as this arrangement preserves
the symmetry of the whole transmitter lay-
out. More advantagecus circuit modifica-
tions and arrangements of apparatus will
suggest themselves to the individual experi-
menter and the transmitter described here
should by no means be taken as the “last
word”.

Figure 4 is the circuit diagram of & push-
pull, crystal-controlled rig using the screen-
grid UX-860 tubes in the amplifier. The
operation is described on page 11 of QST for
July, 1928. The only critical adjustment is’
that of the control grid bias on the amplifier
tubes when the amplifier is being used as a
frequency doubler. Due to the poor har-
monic generating property of the push-
pull oscillator, the usual method of picking
off the second harmonic output of the os-
cillator to supply the grid excitation of the
frequency doubling amplifier cannot be used.
Instead, the grid bias on the amplifier is so
adjusted that the amplifier tubes draw
plate current only when the exciting voltage
from the oscillator is near the peak of iis
positive half eycle. The amplifier tank is
tuned to double the frequency of the oscil-
lator, and will be given a jolt every other
positive half cycle of the frequency to which
it is tuned and so maintained in an oscil-
lating condition. In contrast with the
usual method of exciting the amplifier by
means of the second harmonic output of the
oscillator, the frequency doubling is actual-
ly all done in the amplifier itself, and the
amplifier tubes are so biased as to be oper-
ating on the bend of their characteristic
curve or ag distortion amplifiers. In prac-
tice, the oscillator should be put in opera-
tion and the amplifier tank tuned to ap-
proximately double the oscillator frequency.
The grid bias on the amplifiers should then
be adjusted by varying the grid resistance
until the output on the desired frequency
is a maximum. With proper adjustment,
very high efficiencies are claimed for this
system of doublingt

The circuit diagram of the amplifier
using the usual three-element tubes, and
neutralized, will be found on pages 13 of

§. This system is extensively used ai the Naval
Rasearch Laboratory, and was described in Soms
Notes On & Visii to the Naval Research Laboratory,
QST, July, 1928, TFor data on the acreen grid
UX-880 tube sse The I/X-880 (ST, Sepiember, 1028,

(Conciyded on I'age 33)
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Al

and accuracy in reading.

are available.

c«28 YEARS

Real Satlsfactzon

Wherever alternating currents are to be measured at
commercial frequencies a Jewell Pattern No. 77 portable
A, C. voitmeter will be found extremely satisfactory,
due to its handy size, efficiency in energy consumption,

The Pattern No. 77 ranges are ample to check the
voltages likely to be encountered. The instrument illus-
trated has a triple range of 0-3-15-150 voits,
other single and double ranges, running to 600 volts,

Aeccuracy, long life and portability are the pre-
dominating characteristics of this instrument.
a well balanced appearance and its construction is such
that it will effectively withstand the rough handling
incident to use without impairing its reliability.

Our descriptive circular No. 2009 gives complete ranges and prices. Write for a copy.

Jewell Electrical Instrument Co.

1650 Walnut St., Chicago, IIL
MAKING GOOD

while

Pattern No. 77

Triple Range A, C.
Voltmeter

It has

INSTRUMENTS?”

Grid Circuit
Detection
Distortion

by J. R. Nelson

The
Industrial
Laboratory
by Zeh Bouck

"ln December Issue)

See Page 66

BECOME A RADIO OPERATOR

See the World. Earn a Good Income.
Duties Light and Fascinating.

LEARNIN THE SECONDPORT U.S.A.

Radio Inspector located hers. New Orleans supplies epars-
tors for the varfous Gulf ports. Mosi legical locstion im
the U.B.A. te come o for training.

Nearly 100% of radle operstors mdulun on_the Gull
dﬂng’ﬂn past lixl youis traimed lzr Clesmens.

Member of m ARRL—Call 5 G R
‘Iay"md Night Ciasses—Bareil anytime—-Write fer eolr-
o A

GULF RADIO SCHOOL

AL Moward Ave. How Orleans, La.

Complete Parts for

SILVER-MARSHALL
No. 730

“Round-the-World”
FOUR

A COMPLETE short wave receiver
(174 to 204 meters) and two-
stage audio amplifier. All wave lengths
are covered with no dead spots. Ama-
teur bands fall well to center of
tuning dial.

Special Discounts for Amateurs

Also Complete Stock of

Leach Relays—R.E.L. Products—3000-
Volt Rectobulbs—Omnigraphs—Vibro-
plexes—Silver-Marshall Shield Grids.

Send for New 1929 Ham Book—FREE

¢ H I - R A D

CHICAGO RADIO
APPARATUS CO.
415 S. DEARBORN $T., CHICAGO

Say You Baw It in Q8 T — It Identifles You and kHeips Q87T
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Improved socket an-
tenna plag—correct-
ly engineered, cor-
vectly bailt. New
tvpe brass-plate and
mica blocking e¢on-
denser. 10-foot con-
necting cord. Neat.
e Compact. Safe.

Works anywhere,
r And only $1.50/

For DX RESULTS

You must” have maximum signal pick-up, Don’t
depend on skimpy antenna. Don’t be discouraged
by “dead spots.,” Jusi use u CULAROSTAT ANTENNA
Prug, alone or &3 & ‘“booster.” You'll be sur-
priged!
Also, use proper grld leak vaine—from 2 megohms
or jess for “locals,” to 10 megohms for DX. The
GRID .EAK CLAROSTAT provides precise values at
all times,
And be sure you have sorrect B and ¢ voltages.
Several types of Clarostat will attend to that.
WRITE for literaiure describing complete
fine of Clarostats and how ie improve your

radio resuits, Or ask your dealer abiout
(larostat radio helps,

CLAROSTAT MFG. CO., Inc.
285 WNorth 6th’St. Brooklyn, N.Y.

ﬂ——’ mverrm——
U'S ms AT, oFF.

Calls Heard

(Continued from Page §0)

whiml w2ao wéhp fo-lsr fo-ado fo-mdv fo-ade fo-alz
fo-ade fo-n¥a ai-2kt ai-2kw =af-kol as-9rb as-36ra
{q-pm xen-ocp xen-ogq ei-idy oa-Zbh.

8.8, “Dromore Castle,” Union Castle Mail
5.8, Co., £8 Broadway, New York City,
W. Clyde Townsend, Operator

On South African Coast—Cupetown—Beira—Capetown
wlaqt wianuk wlbea wlbux wicio wile wimo wirf
whale wlapy wibm wieuf wilcur wiex! wlho w2pd
wirs witq w3afi wSanh wSec w3hf wimb wiun
w4ahm wibu wiwj wiqvi wavp wébam wibto wBalu
wibrl wHeht widp wRduh wer wlvx wiws wixe
widek ac-faa ag-rbl4 as.ber as-27fb es-Z9rb eb-4an
ch-4bh eb-dev «f-lex ef-Bep ef-Rest eI-Xgao ef-8gdb
af-8jf ef-Srrr ef-3san ef-fvn gbku géwt ei-1fu ek-fanh
ek-4auk em-sm em-smie en-ofp en-uvga ep-lae es-Znad
eu-i5ra eu-64ra eu-93ra ewbn ewhb ewsr fbiRaa fm-ain
fg-pm fq-ocdl fg-dcyas fx-ima oa-8ks od-1jr od-pkl
op-lem  s88-882 sa-ca sb-law sb-lid sb-8ag sb-32a
ge-2ab vodap xaw-2re xen-ogq xhu-Teff,
8898 to 6000 miles 5. E. New Vork
wiafz wickj wiemp wiaf wirp wiral wicxl wja
wian w8bph w3gt wilb wics wsank wibxe gbml
ep-3co ng-iex
6000 to BONO miles 8. B, Wew York
wlafz wlaje wilapd wilaqi wibjx wiic w2af w2anh
wiaws wigt wico wiik wirl wSafg wbafx wiajh
whben widpo wBvx wief
5000 to 4000 miles S. E. New York
wilatm wlavd wilhgs wicemf wlic wiom wiirp wixl
wivh wiach wiaf wiang w2as wiash wibaz wibhr
wejd wichu wiecom wife wifw w2gd wofy wliafj
wialu wiawn wlawj wibph wichg winev wics wiei
wipf whain whibbe whbw wigf wbix whke wbqi wiyx
whox wiank w&bce wabfi wibhi wiblb wihnl wabot
wihog wibox wiean wieqo wless wided whdra widvy
wlhan wihx wiaxh wleuf wleag wlemi wief wiefe
wifax wifgp wifr wizd eb-iju ee-gel ef-Bsm ek-iaeq
fI-1ab sb-2az ab-Tab su-lei su-2ak
4000 to 3000 miles 8. E. New Yuork
wlaek wlafb wlard wihea wibgs wieaa wilde wike
wilom wiyvb wZait wlakv w2alo wiang wihxf wicbk
wlaug w2evi wilex! wlhe wihg wija willy wise wluk
wialg wianh w3avd wdbms w8ce wichg wiei wlekf
wiep wlhe wihi wige wisz wluv windg wics wddt
wige wigw wirt wiug wiwo whail wiain wianz
whifq whiw whaxz wibnl wibqy whcau wilces wieft
wichg wécke wXere wdent widem widnm  widvg
widwe wieop wilex w2uk wlabn wiaxh wihga wichd
wheib wiete wieex wiedw wlef wiejo wiepa ee-earo
op-eardf ei-lax ei.lafw cp-1bl ef-lab vwelbr ab-iah
sh-ibk sb-lhs sb-teg sh-lem shb-Zah ab-Zay sh-Tab
su-lex su-Zah
3000 to 2000 miles S. E. New York
wilarqg wlbea wibgq wibgs wickf wlekp wienz
wlge wiqv wivb wilaam w2ado w@af wiskv wlang
wZanh wiang wlayi wZbhr w? !.v..ibpq w2bxu
wirhu wiext wipp w2ha wihs wijs fx wiavd
wlawes wickp wdsz witq wh‘p w&mv wihda
widsy wifu eh-4ft ef-Brdb ef-8ku em-sad ep-les
cu-15ra sh-1bf sh-lea su-ife
2000 to 1000 miies & E, New York
wlack wiafl wland wlblv wibxg wiemx wlom
wirp wing w2asf wial wiafa wlave wilagi wiavw
wiayl w2bal wibar wRblx w2bs wibxr wleqd wiatr
wipa w2tp wilue wluo wivg wilaih wihafx wiamb
wibph wisz winah wiarh wdco wdoz whain whfe
wiabw wiads wlajg wlaxg whare wibez w2bm whchb
wheft wioss wldnm widpo wiuk wRdvl wiahm wohge
wieyn wieex whejo wlewl eb-drs ek-dfuo nn-7nie
sh-2ah velbr ve3es.

ee-ILP6, Charles Pesek, Prague, Smichow,
Sumava, 1428, Crechoslovakia

wlom wicln ksa sa-de8 sa-az2 sb-laa sh-1ah ab-lak
sh-lax sh-1aw sh-1he sh-1bg sh-1bs sh-1ea sh-len sb-1id
sb-loa sbh-2af sb-Zag sh-2ah sb-2aj sh-Zas sb-2az sc-l1ai
ge-28b  sc-Zae se-fac se-8e) su-lam  se-2bt  fe-eger
fm-tun2 {m-8rit fg-ocya fo-ala fo-udz fo-ado fo-nTw
ai-2kt ai-Zkw am-3ab as-35ra oz-88j ea-cm ea-fl en-gp
oa-htd ea-hz es-kl en-la en-1rs ea-py cr-tx er-wl
eh-4au eb-dar eb-4as eb-dcc eb-4di eb-Afp eb-4ft eh-4fq
uh-dgm  eb:dhp eb-dic eb-d)j eb-4ro eb-dus eb-4nu
eb-4vu  eb-4yl ec-naZ co-lab ec-lbz ec-ifm ec-ina
ae-irf ee-lro ec-irx ec-lyl ee-2ny se-2pa ec-3sk ec-fwa
xee-0kl ed-—Tag ed-Tuk ed-idn ed-Tly ed-Tna ed-Tim
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ITROHM Transmitting Grid Leaks and Rheostats now cover the

entire line of transmitting tube circuits. TThe prices on these
amateur products are reduced materially. WYour dealer should stock
Vitrohm Transmitting Products. 9If vou have difficulty in obtaining
them, write us direct.

CATALDGUE MAX. TUBE

NUMBER  PRODUCT RESISTANCE DISSIPATION CURRENT RATING PRICE
507-2 Grid Leak® 5000 ohms 44 watts 90 m.a. 100 watts  $52.00
507-3 Grid Leak* 5000 ohms 200 watts 200 m.a. 1000 watts ~ 2.80
507-4 Grid Leakt 50,000 ohms 200 watts bUm.a. 1000 watts 6.50
507-5 Grid Leakt 20,000 ohms 200 watts 100 m.a. 1000 watts ~ 4.25
507-51 Grid Leak™ 10,000 ohms 200 watts 135 m.a. 1000 watts 4.00
507-66  Grid Leak** 15.000 ohms 200 watts 120 m.a. 1000 watts ~ 6.00
507-63 Rheostatt* 50 ohms 5() watts 1 amp. 5.50
507-59 Rheostat#t 20 ohms 80 watts 2 amp. 5.50
507-83 Rheostat*f 12.5 ohms 60 watts 2.2 amp. 5.50
* Center-tapped } #% Steps at SM—10M—I15M

i DeForest ¥ or R. €. A, 852 Tube for R. C. A, 852 or DeForest P Tube

De Yorest W Tube t* For Primary Control

*} Filament and Primary Control

Ward Leonard/Sectric Company

37-41 South Street © New? Mount Vernon, N. Y.

MIDGET CODE
TELEPLEX SENDER

ONLY $3.5“

Postpaid

Guaranteed:

Can Be An Expert Radio Operator § = [™ENEW 1929 Caw

log is crammed full of

This amazing instrument tearhes yon to read code iike an expert g
in haif the usust time. Koproduces actual sending of expert opera- : the FINE,ST, NEWF«ST.

tors,  Sends yﬁuu mexsages, ,rmliozraml. efe,, anywhere, auytime, . Natloﬁnnlly kno vnA.C.sets,
any speed. You'll be amazed when you hear it. Just like having 3 CONSO cabinets, dynami
ah expert aperator in your home. Code lessons recorded on strong, ' spe kes, ki EDXR{F"C
wazed-tape recurds make eversthing simple and elear. Send oniy peaKers, g, ‘ S,

eliminators and accessories

$3.50 for Midget 'Teleplex with lessons; or $5.50 with high-fra-
quency key and buzzer. Satisfaction guaranteed. Bbloney hack if . at LOWEST PRICES

not deltghtad.  Dion’t delay,  Send today. i k f A
TELEPLEX CO. 74-76 Cortlandt St., «F;:‘;?:;‘t‘é‘;fiv:ry“d“’ parts.

Write for our FREE catalog

] WESTERN RADIO MFG. CO., |
- M E28W.LakeSt.Dept.012.Chicage | [f71

ROBERT §. KRUSE
Consultant for Shortwave Devices

203 Meadowbrook Road,
‘Weat Hariford, Conn.

Telephone Hartford 45327

New York,
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There is no better
recommendation

than to have the outstanding leaders of an
industry continue to buy your product in
ever increasing quantities for use with their
own manufactures,

Hardwick, Field, Inc., points with pride to
the list of those {given in part below) who
are now using Har-field Resistors. There
could be no better recommendation.

Wastern  Union Telegraph stromberg-Riarison Tel, Manu-

{lompany facturing Company )

. H. Grehe & {lompany Koister Hadio Corporation
Splitdorf Electric Co. Amaerican Transformer Co.
{agnavox Corporation Fanstesl Products Co.
Hamson Electric (o Martin Copeland Co.
Philadelphis Htorage Baitery Fienith Radio Corporatinn
{nmpany Crosley Radlo Corporation

T'ell us about the resistor you want. If we can’t sup-
piy wow from cur standard range of sizes, we shall be
glad to maks up saumples for yow with prices, Write to

SALES QFFICE FASTORY
122 Sreanwich $t. 215 Emmet St
Now York Kewark, K. J.

'RESISTORS
T AN S S SR DT ST AT ARy A

Neutralization Means—
More Power From Any Set

Soienoe has proven that neutralization is the enly
satisfactory methoed of controlling owcillation in &
Tuned Radio Frequency Circuit and that it incresses
the metual powezr per stage of amplification 3§ o
300%.

The Neutrodyne principle can be applied to prac-
tically every sst by the simple installation of X-L
Vario-densers. The result is an amsesing increass in
the efficiency and power of the receiver. Send for
interesting book of eircuits and picture diagrams
showing the use of the Variodenser.

MODEL “N”
YARIO-DENSER
Tias variable capacity, adjustable from 1.8 to 20 micro-
i i 0000018 to .00002 microfarads.
microfarads, which is Price each $1.00.
%-L RADIO LABORATORIES
Dep:.( DL 1224 Belmont Ave., Chicago, i1,

JACOBS ANTENNA SPREADER

gy Hade in Both 5 in, and 7 in, diameter
", P Patented Sept, 8, 1926; Sept.7, 1926

tlsed whenever and wherevar rapid and
#iticient 4, 6 or § wire cage antenna or coon-
terpoise eonstruction '8 reguired. Frice
$5.00 per dozen; $5.% for a half dozen.

\ CHARLES F. JACOBS, {W2EM)
"?Q' 279 Park Place, Brooklyn, N. Y.

ed-Tmd ed-T8p eeceard, ee-car-c? ef-lm ef-Agr ef-8bak
ef-8be ef-3big ef-8bl ef-8bri ef-8cbh ef-%cio ef-8dmb
af-Ben ef-Sen ef-Rest ef-8flm ef-8gdb ef-Sgou ef-8grg
ef-Bhip ef-8jb ef-8jc ef-Bicb ef-8fjv ef-Bkv af-81b
ef-8lmh  ef-8lt ef-Bmet ef-Smmp ef-Bmam ef-Smst
orm ef-§plb ef-9pns ef-8pac ef-8rbv ef-gcrm ef-8rko
rit ef-Arnf ef-8rpu ef-8rrm ef-8soc ef-Stoy ef-8wy
ef-Avh ef-3ved ef-8xx ef-8z0 g2az gimf g2om gbhis
gblb gblf gbwa gébb gbiy g6nz gépa gére zérm g6sm
®Bgb ei-lax ei-lbs ei-idi ei-ldy ei-let ei-leq ei-ife
gi~lfw ei-1ge ei-1g! ei-lkz ei-lmg ei-imm ei-ipn ei-ltn
ei-luu ek-luu ek-4aap ek-iabg ek-imey ek-ineq ek-imn
ek-4by el-dcb ek-der ek-ddba ek-ibf ek-dkg ek-dikl
wh-dksa ek-dlix ek-4ls ek-4na ek-4qd ek-dqm ek-dqv
ek-dsar ck-{ank ck-iuj eh-4us ek-iv; ek-ivr ek-4iva
wkedxy el-laik  eliair el-laiw em-smua em-smuk
eém-caxh  ¢m-smxu em-smzf  en-obk aen-ofj en-ofp
u-opr en-osd en-ovn en-0xx ep-lae ep.iafe ep-ibi
lbx ep-lef ep-let ep-8am xep-lmp es-Znag es-Snak
Znm es-Znx es-3nb es-Gnk ei-le et-pai ei-pao et-pej
ei-Dju et-pkv el-pwj et-pzo eu-lira eu-b8ra eu-i8rb
ew-ne ew-ai ew-bf ew-bi ew-fg ew-hb ew-hp ew-ar
Fone: gbsw gZnm

ec-RP19, Alois Weirauch, Mesiec Kralove 9,
Czechoslovakia

wiemp wlic wliev wile w2af w2apy w2aql wlkr
af-kol fm-oeup fg-s8hpg fg-pm ng-Zse nr-ge om-bhg
oz-2go oz-3az sb-1bs su-leci
20-meter band
wialb wlaq wlatr wiblv wibyvy widf wimo wimw
wlsz wiap wiarb wiavg wlawq w2azo wikx wZmb
wimd wirs wiadm wibd wijs winh whail wBaxa

wiheu fm-8ev,
ec-2Y D
20-meter band

ag-lac al-lmdz fe-les fe-egez fh-1lm fk-4ms fm-Bkf
fm-8rit fm-tunZ fq-8hpg kikd wlap wirp wilas?
wlbyv wiaep wiaagt w2rs wch wievo wizhm wilbug
wlamd wibgt wike wiadm w3ath w3azk wiis velbg
vedhe sa~dqd sa-dt9 sb-law ab-2ab sb-Z2ig sb-8qa sc-8ac
se-Baj os-2bb oca-Bhg zen-oep

S0-meter band

ag-rbl4 apr-rbh ac-9au ac-Yab as-ibrw gj-dgz aj-dza
au-rabs {m-8jo fm-8gke fm-ocup fo-6u ep-8am fq-pm
fa-shpg fg-ocya ne-srg wlbux wiats wdpf nx-ixl
sa~ded sa-dh8 sa-dgd sa-ma9 »a-fi2 sn-bal sb-lah
ab-law ah-1bn sb-lbe sb-1ha sh-lbs sh-lbm sb-lea
sb-leo sb-lem gb-1ic sh-lie sb-1ih sb-1id sb-ifd sb-2ae
sbe2ad  sb-Zih sb-2al sb-2ay sb-2ay sb-%ax ab-2ah
sb-8ag sb-80a sb-bag sc-iah me-lai sc-2ab  se-8ah
sg-ab sg-a7 sg-bl su-ioa su-lbx su-lei su-lbv su-lev
su=leg -2ak su-3ah oa-2Zns oa-3my oa.3kr oa-3gr
o8-89z oa-8vp oa-bhg oa-5ja oa-bmb oa-Sby on-bgr
oa-Thy oa-Tch oz-%ga 02-2go oz-Zbe oz.2bg Xen-ocp
%eu-48ra xep-ima.

ef-8XD

37-meter band

wiaba wiadb wiadm wiafb wiarq wiarb wiart
wiasd wlasv wiasp wiaue wiaxx wibnm wlbux
leak wienz wienf wish wlge wlkb wiry wixl
whaad wilaeu wlafr wiafo wiaib wialu wlang wiapv
wingl wiatr wias w2baz wihda wihfo wibjr wiblx
wibmj wicad wleuz wieyx wifd wohe woki wiid
wike wiue wiafu wiafx wiage wiahh w3aic wiaif
wing wiskw wlard wlagm wRavd wlaws wobay
wihq wlbav wice wledl wSckl wilw wimvy wius

Off the Press September |

“RADIO THEORY
and OPERATING”

By Mary Texanna Loomis

Lecturer on radio, Loomis Radio College; Member
Institute of Radio Engineers.

892 pages; 300 {llustrations., ‘Thoroughly revised;
right down to daie; containe new Q" signals and
laws and reguiations for 1929. Used by hundreds of
colleges and all Governmeni radio sehools. Bale by
bookdenlers, or ssnt, postage paid, om ressipt of
%3.50 check or money order,

LOOMIS PUBLISHING CO., Dept 5, Washington, D. C.

-
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SPEEDS UP TRAFFIC!!!
ELIMINATES QTA!!

Rayfoto Automatic Recorder

Prints “sigs” for permanent record
Transmits and receives photographs
Transmits and receives facsimile messages, also

AN IDEAL FREQUENCY INDICATOR

SPECIAL OFFER
to QST READERS

Hook-up
With
Unit

RADIOVISION CORPORATION

62 WEST 39th STREET

Measures A. C, Component

Price

$25.00

NEW YORK, N. Y.

RADIO OPERATORS WANTED

THE EASTERN RADIO INSTITUTE can train you
quickly and thoroughly because:

MODERN AND EFFICIENT METHODS
THOROUGH INSTRUCTION under siaf eof
LICENSED COMMERCIAL OPERATORS
MODERN APPARATUS including SHORT WAVE
TRANSMITTER
FIPTEEN years a RADIO SCHOOL |
THE OLDEST, LARGEST and MOST SUCCESSFUL
scheel In New ‘Mhi.ﬂ- RECOMMENDED

BD BY THE
R. R, L.
Day or Evening Cinssos Start Every Menday.
SPECIAL CODE CLASSES
Write for llustrated Prospectus

EASTERN RADIO INSTITUTE
899 BOYLSTON STREET BOSTON, MASS.

*

BUGS
New, high-class  instruments. Pricad $11 to
$17, Money back guarantee
D C RELAYS
Break-in and Single contact styles. High
and Low voltages $£20.
ELECTRO MANUFACTURING CO.,
443 Stevenson St., an Francisco, Cal.

TRANSFORMERS

Guaranteed—Mounted—Complete

250 watt §g50—7oo each side ... ... .. ... .. $10.50
woo watt Topo—1500 eachside ... .. . ..__...... 14.50
700 watt 500-cycle 8oo-1200~2000 each side ... 15.00

Chokes, Polyphaae and 28-cycle Transformers
d $2.00 for hl wlnding
S F. GR

9CE. EN :
1927 So. Peoria Street, Pilsen Sta.. Chicage, llionis

|PRODUCTS))

C‘hoose from the Year s Most Success
J, ful designs---practi-
\ cal helps for ama-
teur and profes-
sional Builders.

‘Here are described—and
{llustrated — in under
st andable, Interesting
terms, the newest de-
signs in A C Power Am-
plifters. Every single one
has heen proved praoc-
tical. This suthentic 4
€ Manual s the work
of Merle Duston, well-
known engineer and the
suthor of many radio text
honks.  Mr. Duston hax
condensed in this valuable
yolume the bhest efforts of the
induxtry covering the past year
of Radio’s greatest development.
A limited supply of this
splendid A € Manual is
available through the Don-
gan Laboratories. Send 20
cents for & copy to be
mailed to you.

Dongan Electric Manufacturing Co,
2999-3001 Franklin St.. Detroit, Mich.

3
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Whether you want
purer tone or clearer
D.X. you will get it
with Quality Televo-
cals. All standard |
tvpes. Ask for them |
at your dealers.

TELEVOCAL CORPORATION

Televocal Buoilding
Dept. R-6, 588 12th Street
West New York, N. J.

Qualits

Tubes

THE PRICE GOES UP!

ik

Dec. 15th the price of our now famous two
button stretched diaphragm microphone
goes to $67.50. Until then the price is $40.00.

Hundreds of users are enthusiastic boost-
ers. Recently marked improvements have
made it still better, but necessitate a higher
price. We positively guarantee it against
any other!

Broadcasiers, amateurs, publie address wsystema,
theatres, slc.—write, wire, telephone-—~41 ONCE!

E.F. JOHNSON COMPANY Wasecs, Minn,

ik
house, vifers you unusual gervice this year,
Bigmer stocks, auieker llupxpen@, lower
ices. Dlenl with an old established, reiiable 4
ouse, Get hnest Zouds honest servica, honest §
rices. Harawik sacvice makes yna more money.
’mui naw for b o

ig new extalog showing lowesi whol

i ahie nrices on seis, Barts, short "'::‘A“‘;L . 3 %
1112 ~ STA,,
| BARAWIK CO. HiZS5AL T4

moam o e, i

23

wisn wiaba wiabr wiaby wiabl wiéacn wiacr winfa
wiafe wishy wdaou wdbb wibl wiijs wioc winu
wdqs whbez whic xnu-6elv wiadg wiaht wSapd wBbbg
wibbl wibhi wibjb wibm wSbox wibpl wibrh wibri
wibth wlces wieft whelr wielw wicke wievg widee
whdem w8drj widuw wikx wiari wiauh wibe wibfe
wices whenm whefw wleln whekx wdepa wifax
wifgqn wofs.

20-meter band

wialb wiarq wlbev wibew wibhs wibkf wibyv wlcei
wlekh wiemf widv wika wime wirp wiry wiaer
wiaf wialw wlamg w2apl wiarb wlary wiavz wibly
g w2fp wimb wimd winm wlow wirs w3adm
awq w8bph wixi wibr wiwm wwb wizzd wTiaes
wiaae wBail wlasf wiavb wibcu wihdt wlbgx wihzi
wleew wleim wienz w8dkt widog wiadn whaxf
9 £] wialj
eln wlell wifeir wifof wimt vcdael velhe velba
Zea vedrg velbm nj-Zpa ne-frg no-Tni np-4daan
ng-2af nqg-§ni nr-iac nt-2fp nx-ixt

- P O ——

Relieving the Glass Arm

(Coniinued from Page 78)

~There seems to be & tendency on the part
of many beginners to divide some character
combinations, thus making others. This is
egpecially noticeable in the first few at-
tempis at sending the letter (I, when the
inexperienced man will, in nearly every
caze, send NN, making a division in the
middle of the letter. The letters Q@ and ¥
also seem to offer some difficulty on the first
few attempts to form them. The sooner
such misleading tendencies are corrected,
the more rapid will be the advancement in
the succeeding stages of practice. The prac-
tice of sending the telegraph code may be
compared to practice on the typewriter inso-
far as errors are concerned. During the
learning period, errors once made recur
with exasperating regularity unless they are
corrected immediately upon being detected.

‘The element of accuracy cannot be too
strongly emphasized. Accuracy must be
acquired before speed is attempted, for of
what value is a group of characters gent at
any speed if they are unintelligible to the
receiving operator? It is unreasonable to
expect that any other than poor sending
form would be the result of careless and
haphazard practice procedure. By all
means strive first for accuracy, and speed
will come in due time. Remember that speed,
while very desirable, and indicative of a
well-trained and efficient operator, is a sec-
ondary consideration. .Accuracy first.

D f & TR

Push-Pull Transmitters
{Continued from Page %)

Q8T for July, 1928, and 81 of QST for
November, 1928, Push-pull circuits have ap-
peared in QST long prior to this year, how-
ever, Meissner and Hartley circuits being
deseribed in November, 1924, and mention
made of the subject before that. There’s
really not so much new in this game.

The intention is not to ereate the impres-
sion that all transmitters should necessarﬂy
be converted to the push-pull type, but it
is particularly recommended that f{hose
transmitters in which two tubes ars being
used in parallel may be converied to the
push-pull circuit in one form or another to
good advantags.

Bay You Saw I3 In QB8 T — It Idemtifies You and Helps QS T



UNI-REGTRON

POWER AMPLIFIER

(IDEAL FOR USE WITH DYNAMIC SPEAKERS)

As the Uni-Rectron stands it is
= super power amplifier, which
can be used in eonnpection with
any radio sei and loud speaker.
Binding posts are provided for
input ~to the TUni-Rectron and
sutput to the speaker. Rsqguires
no batteries for its operation. It
obtains its power from the 110
Wolt, 80 Cycle alternating eur-
rent lighting sirenit of your
houase.

The UX-210 super powar am-
plifying tube and the UX-216B
or 281 rectifying tube are used
with this amplifier, which can-
not overload. From the faintest

MODEL AP-935

LIST PRICE $88.50
{without tubes)

Special *1

whisper o the loudest crash of
sonnd—R.C.A. Uni. 2m-
plifies sueh note at ity  true
value. High and low notes are
all treated alike.

The volume and quality deliv-
ered will be a revelation.

Also by removing the input
and output transformers it can
be used as & source of power for
an oscillating or transmitking
tube, furnishing power for all
circuits, grid, piate and flament
and is the cheapest form of
.75 Power Bupply for Amateur
EA. Transmitting purposes ever of-

fered. HNew.

AMERICAN SALES CO.

19-21 Warren 8t.,

Rew York City

Junior Rheostats

Small in size, but & master instrument. Ask your
dealer 10 show you the exceedingly fine adjustment
and velvet smooth action. Diameter, 1 7/18 inches,
Up to 400 ohms ....iviieiiinninnnanansacs. 70
1000 and 2000 ohms ....covhvievverensnes. o, $1.00
Self-attaching, positive scting switches for Junior

Rheostats 40c

Clcseverarsroreracvrrsrtrannens

RESISTANCE TINITS
Here is where you need absolute dependability and
you get it with Yaxiey Resistance Units. Run true
to rating. Convenient screw aye and soldering lug
terminais for essy mounting. Filament and grid
type; one to 3000 ochms .....e........186 to d0¢

YAXLEY MFG.CO. Dept. S, 9 So, Clinton St., Chicago

‘1
2

SR

DODGE RADIO SHORTKUT

Witk Appendix sné Hints for Better Xey Werk. Fixes
Signals in mind to stick-—Kills Hesitation, Cultivates Bpeed
and Good Fist—Produces Resuits. Fiams raise speed
to 35 per in few averings. [Frevious Failures qualify and
tpaudﬂnl quiokly. Beginners masier and pass
en days.

DonDGK HIGH SPEED METHOD
{Intensive Bpeed Practice)
Quickly puts 25 per Eams in 35-40 per elags. Five
Hams report made this gsin in few evenings. Ome of
them by T5 minutes toial prastice enly.

DONDGE MORSE SHORTKUT

Easlly mastered by Radlo Ops—Kills tendency te mixup
or ronfusion. Hither code used as desired.

REPORTS FROM USERS

Tell the ecomplete story—H{ailed sn request. Radie
£3.50, High sSpeed $2.50. Morse $2.50. idoney order
None (. 0. D, Foreign add 50 cents. See our Hamad.

G, K. DODGE, MAMARONECK, RKW YORK.

o
e

ey

i

o ADJUSTABLE
SLIDING
(“LIP

e

Accurate
Voltage
Control!

Reg. U, 8, Pat, off.
{Patents Pending)

ALL WIRE RESISTANCES
The ingentous meinod ~° winding & much
greater quantity of larger resistance wire

of comparatively low resistance into a
amall space assures a finer reguistion of
voltage and far greater current-carrying
eapacity.

Truvoit Varisbles simplify B-Fliminstor
consiruction by eliminating difficult eal-
culation and making sil adjustments essy.

2 stock sizes $3,50 each.

Truvolt Fixed Resistances sre adjustable

to different set values by the use of slid-
ing +lip taps—an exclusive Truvolt fea-
tural  Made in all desirable vxiues and
sireuit ratings.
Hitertrad gpecializes in & full lne of Con.
trols for all Radio {urposes inciuding
Television. Write for Free (irculars and
Full Information.

Dept. T-i2, 175 Varick Street, New York

THE

28 Sept. issue.
supply? Noll

ONE AND

rectifier that meets 1929 requirements—the Mercury Arc.

ONLY

Read your ham bible, page

Are vou going into the new year handicapped by an antiguated plate
Be proud of your station—don’t be a combination bartender and nurse-

maid—get an Arc and operate——your rectifier problems golved.

RECTIFIER ENGINEERING

4837 ROCKWOOD RD., RADIO SML

SERVICE
CLEVELAND, OHIO
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Kino-Jamp

k e

Developments in

[CLEVISION
For many months Raytheon Laboratories
have been developing numerous types and
atyles of Kino-l.amps, which provide smit-
able light sources and light sensitive re-
iays for all systems, Among these are
various types of spot giow Iamps as well
as flat plate type—ail of which can be
made to glow in white, blue, green, and
various shades of orange.
Development of Foto-Cells has also prog-
ressed rapidly, so that cells ean be made
which will respond to various frequencies
in the light spectrum.
KINO-LAMP for receiving, List Price $7.50

FOTO-ChLL—for sending~—prices and in-
formation upen application.

RAYTHEON MFG. CO.
Kendall 8q. Bldg., Cambridge, Mass.

5 Raytheone

G:E'-“l{l;‘?: : ﬁ

wﬂal'ﬁ‘f;"w Reg_\d:ur
A/LDWI!ﬁs Tq%g c
HEADPHONES

We offer =everal thonsand  genuine Nathaniel Baldwiy
Perfect Type (! headphones (resh from tne factory in
ariginal seated cartons at a fraction of their cost. Never
before sofd for less than $9, Frice while ihey isst onty
$5.50,  Satisfaction guaranteed or money refunded,

BALDWIN HEADPHONES
hold all long distance records, you simply
eannot get distance hy any other means.
An cperator at San Franciseo picked up
& code meskage from Bagdad, Turkey, half
way around the giobe, & world's record,
Whether you are s oprofessionsl operator,
amateur, experimenter. &et pullder or
®. . L., these are the headphones you

need.
PREMIER ELECTRIC CO.
150 Nassau 8., New York
— .v-./ T

condensers that are

. Built Better — to endure,
Write for The Research Worker.
A free monthly publication.

AXROVOX WIRELESS CORPORATION
|68 Washington Street v Brooklys, N. X.

Some Election Returns

OVEMBER every year is election

month in seven A.R.R.L. divisions.

This year balloting is now going on

in the Central and New England Divisions

to choose the director for 1929-1930. 1In

the remaining divisions a single eligible

candidate has been declared elected, by ac-

tion of the Executive Committee, so that

there i3 no balloting by the membership in
thege cases,

In the Roanoke and Rocky Mountain Di-
visions, Messrs. Gravely and Segal respec-
ively were the only candidates and so have
heen declared reelected. In the West Gulf,
Mr. Holmes H. Green was named but with-
drew in favor of Mr. Corlett, the incumbent,
who was also nominated, and so Mr. Cor-
lett also succeeds himself for the coming
two years. In the Hudson, Dr. Dunn, the
present director, and Dr. A. L. Walsh,
W2BW, were named, but Dr. Dunn decided
not to stand for reelection and withdrew his
name. There being then but one candidate,
there was no balloting and Dr. Walsh has
been declared the new director, taking office
the first of the year. In the Northwestern
there were no nominations, as a result of
which Mr. Weingarten, the incumbent, con-
tinues in office. Results in the Central and
New England will be announced in our next

issue,
—K, 3, W.

SISTERS
GIRL
ERIEND

LOCAL GRM

PACENT DUO-LATERAL COILS

1 R laboratories, experimenters,
engineers and for special circuits,
Pacent Duo-Lateral Coils are the

accepted standard.

A complete line of all
standard t{urn ratios
are aiways in stock.

Whrite for information
and prices

PacentElectric Co., Inc.
91 Seventh Avenue, New York

LAST MINUTE SPECIALS -

JEWELI—High Resistance Voltmeters 0-250V, D,C. (8 readings) list $22,.....0ur Price $4.75 e¢a.

renuine Black Bakelite Panels 88”7 x £8%, 3/16” thick. Reg. Price $20.......0000. “ a8
T1. 8. ARMY Aeroplane Spark Tranamitters, Gov, cout $47 each, . covvivvieniccren o 475 ¢
G. E. Kenotron Reectifying Tubes {(Type T.B.1)..ouivveiacrecnscrcncirncrnnenss o .28 “
Gould Kathanode Unipower, Automatic Radio “A' Power {6 wolt), list €39.,.... bt 13.78 :'
2 Henry—250 Mill Choke Coils, D.C. Resistance 20 ohms Tist $26 .......vs00 o 7.80

AMERICAN SALES CO,, 19-21 WARREN ST., NEW YORK CITY
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QST OSCILLATING CRYSTALS

NOTICE—New Prices Effective November 1st, 1928

ARATEUR RANDS.

Prices for gﬂ.ndin: mltalu for mae in the various lmluur bands
718 to 2000 Kila-cyeis band..

Mou te 4000 Kilo-cycie band..

band

#s tollow

oo ab 1ol 000, te 1300 Kilo-cycle by " 6 et .. §48.00,
abevs prices are for grinding a (] u.md- r-qum,u to he of the POWHER
frequency will be stated accurata te bﬁmﬂ?h o 1% 7 ™ ;.‘dh‘t‘:

an tenth . All etystais sre abselutely guaranised, amé |
deliveries. 4dd $10.60 to the above prices if crylul i to be mounted in eur POWER typs &f lioldat.
. BROADCAST BANDS.

We desire te announce that we can mske prompt d-uvm oh erystals ground te o
PLUS OR MINUS 586 CYCLES for §45.00 Ubmounted er $35.00 Mounted. In cnhrin( piease ‘meation piate veltage sad
tyDe of tube used. Thesa crystais ars absoiutely guaranteed.

We are st your gerviee o grind for you, crystals ether than meantioned sbove. "Ws will be gisd o emote prices
for your partienlar requirsment, Crystals ground te any trequency beiwessn 49 and 10,688 Kilo-eyoles.

SCIENTIFIC RADIO SERVICE The Crystals Specialists  P.0. Box 86, Dept. ZD, Mt. Rainier, Md.

] & fr

RADIO OPERATORS ’

Are You Handicapped by a Weak Arm
or other weakness?

95 out of every (00 operators are handicapped by
aome wenkness, Are vou cne of them? Would you
place yourself in the hands of an expert who has
developed many of the world's fastest and highesi-
paid operators, and follow his easy instructions if
you thought his methods would make yon STRONG,
VIGOROUS AND CONFIDENT? If you knew posi-
tively that his system would increase your rending
and receiving speed 50 to 1009% and make you a TOP-
NOTCH operator? Don’t delay., Write me in con-
fidence. No obligation. Write NOW!

WALTER H. CANDLER, Originator and Director
THE CANDLER SYSTEM Co.
6343 S, Kedzie Avenue Chicago, Illinois

Don’t Miss the

Timely Suggestion
on

Page 94

o

TRANSFORMERS, CHOKES
COILS . . . . . . . . .

of all descriptions made
to your specifications.

The crying need of the radio con-
structor and amateur for efficient
coils, chokes, and transformers for
either transmitter or receiver con-
struction, is filled by the “Most Effi-
cient” Power equipment manufac-

tured by 1. R. NELSON CO.

The new and radical core design
developed by this company gives the
small power transformers and coils
all the efficiency inherent in large
electrical construction work. Write
in your wants. We will be glad to
quote you. You will be surprised at
the quality received for your invest-
ment. Prompt delivery on all orders.

I. R. NELSON COMPANY
Bond Street Newark, N. J.

4

0-600 v AC & DC .$10.50

Accurate and Dependable,
for “B” eliminators, ate.

The wise “ham”™

& high-power eliminator, when equipped with
Condensers, will last
longer, give better service and greater efficiency.
knows. Ask him.

s W 2afs, Chief Engineer.
Write'for catalog’and prices to Dept. QT

Flechtheim Suvperior

NEWI!
Flechtheim Superior Volt- F L
meters A
1300 v Do cs00  SUPERIOR CONDENSERS recwtaein.
) VL e . “A'More Effective and Dependable ‘ ﬁ":ﬁ
0-500 v DC ..... .8 850 - Condenser—for Less Money” TRANsMn
A radio receiver, an efficient transmitter, or ! DEN": G

Type T200

4

LA. M. FLECHTHEIM & CO., Inc., 136 Liberty St., New York, N.Y
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HAM-ADS

EFFECTIVE with the October issue of
QST the following changes were made in
the rules of this department. The Ham-Ad
rate is now 15¢c per word. The restriction
which has limited use of this column to mem-
bers of the American Radio Relay League
is removed and advertising may be signed
either by company name or by an individual.
A special rate of Te¢ per word =applies
to advertlsmg which is obviously non-
commercial in nature and which is ﬂaced and
gigned by an individual member of the
American Radio Relay League. Please read
carefully the following conditions under which
advertising in these columns will be accepted.

(1) Advertising shall pertain to radio and shall be of
nature of interest to radie amateurs or sxperimenters in
their pursuit of the ari,

i4) No display of any character will be accepied, mor
ean any specisl typographical arrangement, such as all or
part capital letters, be used which weuld tend to make oue
sdvertisement stand out from the others.

The Ham-Ad rate s 1ifis per word, exrept as
figted in paragraph (6) helow.

i4) Remittance in full must accompany cepy, No cash
ar contract discount or xgency cemmission will he allowed,

(5) (Jiosing daie for Ham-Ads is the 25th of the second
month preceding publiration date.

(8) A special rate of Te per ward will apply te ad-
vortising which, in sur judgment, is obviously non-com-
wercial 1o natrre and s piaced and sizned by & member
of the American Kadio Ralay Lesgue. Thus, advertising of
bona fide surplus eguipment owned, used and for sale bLY
an individusl or apperatus offersd for axchange er advertis-
ing inquiring for special equipmens, {f by -k member of
the American Radio Relay Leagus, takes the Ye rate. 4An
atternpt te deal in apparatus in qusntity for profit, even
if by 2o individusl, is commareial and takes the 1% rate.
Provisions of paragraphs (13, (1), (4) and (5) apply to
sl l;ydvcrullnc in thisz column regardiess of which rate may
apD

PLATE POWER for

 your sel, the very heart of its
performance. For quietness, DX ability, life-long per-
manence, absolute dependability, lowest ultimate eost,

no other plate wource even approaches the achievement
of an Edison stecl-alkaline storage B battery, Built
painstakingly every joint pure nickel, upsei-electrically
weided. Genuine Edison FElectrolyte, Our list deseribes
eomplete batteries, construction parts, enameled aerial
wire, silicon steel. Rectifler Engineering Service, radio
8MIL, 4837 Rockwood Road, Cleveiand Ohio.

HAWLEY Edison element battery sand paris standard
for over five years. Look at our patent pending eonnec-
tor—mno thin wire to drop off—contains 20 times more
meta] than regularly used. Heavy ashock proof cells.
fibre holders, etc. Fyerything for a rapid-fire “B” sup-
ply.  Complete assembled 100 volt “B” $10.00, Knock-
down kits at still Jower prices, Chargers that will charge
in series up to 160 volis $2.75 to $4.00, Trickle B Charger
for 90 to 150 volt “B” $3.75. Special transmitter “B”
batteries up to 6,000 mi]li-nmp capacity, any roltage.
Write for interesting literature, testimonials, ete. B.
Hawley Smth, 860 Washingion Ave., Danbury, Conn,

FNSALL Radio Uaboratory receivers and Transmitters
are of the most modern designs and are supplied to meet
any particular requirements of the radio art. Trans-
uiitter designs for radiophone or ©. W. Our long ex-
perience in the designing of special apparatus is your
guarantee of quality and efficient apparatus. We also
build to order any items desired. [iterature on any
apparaius forwarded on request. ¥naall Radio Labora-
tory, 1208 Grandview Ave, Warren, Ohlo.

CRYSTALS: 85 meter band $15.00 175 band $10.00.
Blanks $4.00, Hollister, YDRD, 930 Baltimore, Eansas
(ity, Mo.

DUBILIER 004 transmitting condensers wanted. Radio,
160 West 28nd 8t, New York.

AR.R.L. aweater emblems should be worn by all mem-
bwrs. They are wmade of the highest grade biack and
rellow felt, 5% = &% diamond. #1 postpaid, Erie Robime
son, 186 Jefferson Road, Webster Groves, Mo,

Used 208 A and 211 $13: new 217 A $28: new 352 $28:
used $20: used Western Electrie 212A and 212D $60 each;
new {unningham and RCA 210 $6: wew Cunningham
and RCA 281 85: No. 12 enameled aerial wire $.80 per
100; Amateur Call Books $.85; 10"  insuiators $.29;
Freshman $76V. and two T4V, center tapped transformers
%2785 : Robbins & Myers motor generator %65; all types
used Jewell meters $.756 each: three tube wired Aer coil
sel, beat equipment $%20: REL 50 watt socketa $1,50:
signal corps B/16” conimct key $.95; 210 Bradlaystats
$1.75; free list, lots of used and new apparatus. What
have you for sale or trade? David L. Marks, 125 Madisun
Ave., Albany, N, Y.

DOMNIGRAPHS, Teleplexes, condensers, dynamotors,
trangmitters, receivers, chokes, meters, transformers,
crystais, 50 watiers. supersynes, § iubes, Vibroplexes,
clectrie  and portable receivers. Phone transmitiers.

'g’ought, sold, exchanged, L. J, Byan, 8CNS, Hannibal,
0.

WANTED: One Western Electrie
WAPATU, Box 2126, Auburn, Ala,
TRADE—32V wmotors for
ator., 9FYF, Ashley, Mo, B B
WANT 1o get in communication with wother raiiroad
Morse operators who are operating stations, Write C. .
Cushman, Operator, ¢ & N W RR, Hooper, Nebr,
SELL REL shortwave two tube receiver assembled par-
tally wired, $10.00 prepaid. Lawrence B. Bwmith, Osaye,

burned out 211D,

T50-1000V small used gener-

fowa.
SWAP almost new 24 wvolt-1600 wolt dynamotor, aiso
transformer 1600 each side center itap. B0 watt WE

tube, for tanned skins or mounted birds and animalis suit-
able for decnrm;mg den., Dr, B, H. Cunningham, BLN,
101 Bayior St., San Antomo, ‘Texas.

SELL  complete portable “transmitter and
WI1FL.,

WANTED—Complete 71 watt transmitter.
deseription and price. H, L.
change Building, Saint Louis, Missouri,

Q81 eards. two colors. $1.00 per hundred. Free samples,
NTY Parker Ave., Buffalo, N. Y',

BSCO motorgenerator 500 V 50 Watt with 2 1-Mike eon-
densers 20 H Choke. Perfect condition &35.00, W2BDC,
181 Greenwood Ave., East Orange, N, J.

iuaranteed quartz oscillators for the new S0-meter band
somplete with fooiproof holder, mountable brass dises
with iapped surfaces, complete and prepaid upon reesipt
$20.00, W2BDC, 181 Greenwaood Ave., East Orange,
ER

reeRiver,

Give full
Fuller, 1912 Railway KEx-

THORDARSON 880-volt power-filament l;ranst’ormprs for
Tih-watters  $6.90. Aluminum sauare-foot
square-foot 86c, Electric-Bugs $10.50. Potter 2-mfd.
1000-volt condensers $2.50; 2000-volt tested 1l-mfd. $2.50;
2800-volt  L-mfd  §R.25,  (IX210 watters  $5.25,
T7X-250°s $7.50. “Ham-List” 4c. James Radio (Jurtis,
110¢ Bighth Avenue, Fort Worth, Texas,

Thordarson T-2882-12.valt filament-transformer %( 50
‘Thordarson b50-860 power-transformer &11.00; Thordar-
son  1000-1500 power-transformers $16.00, Homemnde
350-550 power-filament itransformer £4.00. Jewell ¢-500
Milliammeters $6.00; 0-15 AC-vonitmeters $6.00. Slightly
used bO-wutters $17.50. Robert Curtis, 1109 Eighth Ave,
Fort Warth, Texas.

TRANSMITTING set and motor generator for uale
Enelose stamp. Norris Preston, Armstrong, Mo,

~3

Mew,

#VP gelling entire station, iransmitter and receiver, for
£125. TXRB2 and meveury are rectifier. [f interested
write for ecomplete list. Milton Schwalbe, 2119-63rd
Street, Brooklyn, N, ¥.

FLUSH mounting 4. C. voltmeters 0-10, $1.25,
SCIR, 2300 B. Washington §t., Joliet, Il

Q8Ls, one hundred two color $1.00. Government §1.90,
Radiograms, stationery., Samples. KA, Corwith, lowa,

Motor generutor bargains, 750 volt, 200 watt, two com-
mutator new General KElectric motor wgenerators direci
connected to 110 voit, 80 eyecle, 3500 R. PP. M, single phase
A. O, motors each $45.00. 35U wolt, 150 watt new General
Flectric motor generators direct ccmnectod to 110 wolt,
80 cyecle, 3500 R. P.M. single phase A. ¢, motors, with
field resistance, ench $27.50, New 1f HP, General Elee-
iric and Westinghouse 110 volt, 1750R P. M, A. €. motors
$8,76 each, New ifelevision variable specd motors for
110 volt, alternating current $7.00 each. A limited num-
ber of each of the above items. Also many others.
Write us your needs. Hlectrical Surplus Company, 1811
Chicago Ave., Chicago, IlL

Ed Keers,
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POSTPAID anywhere. Psnel mounting, flush type Mil-
liammeters. Hand calibrated and securate, Your choice
0-100, 0-800, or 0-400 scale, $1.28. New price list now

roady to mail on request. (. F. Hall, 636 West Hortter
8t., Philadelphia, Pa.

MASTER radio wavemeters. 18-200 meters. $5.50 and
$8.80. Send for description. Imported 80 watt trans-
mitting tubes. Low internal-capuxcity-$9.50. W E §

watters—$3.00. G E Neon iamps—85c. $1.00 Aerovox
8000 ohm wire-wound Gridleaks—60e, Dudlo-wound 50
Henry, 300 milliampere chokes—$2.85. Mayolian 6 mfd.
1000 working voltage filter condensers—$4.25. 30 Henry,
100 Milliampere chokes--§1.85. Pure rectifier elements.
‘omplete, per pair: 1x4—7ec, 1xB—8tec, Ix6—10c. Fix-
tra-heavy: ix4—12¢, 1xb—18%e, [x8—15c. Copper
tubing inductance. Postage extra. Send for “Specials.”
William Harrison, 35 ¥t, Washington Ave., New York
Dity.

TUBES—Perryman UX216B, $1.95. Navy [ Yatters,
$1.8356. Sylvanin UX210, $5.50. U/X250, $7.50. Will swap
Ross rifle 803 cal. for SW Xmiiter, Complete. H, Mae-

Leod, Seaford, N, ¥,

USED generators 275 volt d. e. $8. 500 cycle 200 wait
witernators, $10. Y% kw. $15. & volt input, ouiput 400
volts ai 200 watts d.c. $15. B, Wood, 46-20 102nd St.,
Corong, N, ¥,

WANTED: Navy standard recviver SE143, SE1220, or
$E1420 or 1P500 or IP501, also want audion control box

#E1071, State condition, manufacturer and price. Paul
Trantwein, 15 Albany &t., New York,
TRANSFORMERS for eliminators, filament lighting,

power packs and low power piate supply at factory prices.
High grade Silicon steel, three leg core type punchings
used for highest efficiency., Send for catalog. Electro-
Tone Laboratories, 884 N, Randoiph, Philadelphia, Penn.

NEW Morton Electric Company,
750V, 200W, $45.00. 1000V, 200W, $50.00. 1000V, ZBOW,
$55.00 Wickoiled direcet connected to 110V, 80 cycle, 1
Ph, motors. & Forbes, 4832 Rice #t., Chicago, Il

FINAL Supply. Eight hundred brand new hball bearing
generators just purchased from the Navy., Generxi Elec-
tric 24/1500 volt 2323 ampere iriple commutator dyna-
motors $37.60 with ahaft adapted for external drive $3,
additional. General Electrie 24/750 volt .£ ampere $27.50
shaft §3.00. Crocker-Wheeler 24/1500 volt 450 watts $45.
Holtzer-Cabot 1%/500 volt 85 watts $20. 600 watt 500
ecycle generators with exciters $18. Transformers §10.
900 eycle 200 watt with coraplete spark set $30. Others
in stock for your requirement., Literature and fotos.
Henry Kienzie, 501 Kast 2#4th St., New York,

PLATE and fllament supply tranaformers for 25, 40, 50,
&0 and 800 cycie supply. Filter chokes and speciai coils
built to order. Transformers and filter chokes exchanged.
Seott Coil & Transformer Co., New Albany, Mississippi.

TRANSFORMERS, 8 volt, 76 watit, $5.75; 12 wolt, 150
watt, $6,60; mounted. Send for Ham List No. 2, HRnb-
ert Annis, 524 N, Orential, Indianapolis, Ind. 9CUD.

QRH? Twenty-nine is almost here. Hetter have that
wavemeter calibrated in frequency to a high degree of
sccuracy. 9BVC, Lutesville, Missouri.

SPECIAL made rectifier aluminum with small percent-
age copper, stand more amperage, last longer, square
foot $1.25. Lead 1,00, EKlements, holes punched with
bolts and nuts, new kind 1%x4% 15¢, 1"x6” 17¢, oid kind
1”x4% 18¢c, 1”x6" 15¢ pair prepaid. Best Silicon steel
014% cut to order 256-85¢c b, Postage extra. Geo.
Schulz, Calumet, Mich.

CHEMRAD radio chemical outfit. Experimenters, you
should koow radio chemistry, the alluring, thrilling, new
acience. Complete outfit includes chemicals metals, ap-
paratus, instructions sufficient to earry on chemical and
radio experiments, even television, Send $4.98 money

motor generator sels

order, or ment C.0.D., Satisfaction guaranteed. Chem-
ical Radio Co., 4730 D Drexel Blvd., Chicago.
WANTED—{rebe CR-B in good econdition. State best
price. A, L. Budlong, A.R.R.L. Headquarters,

SELL or Swap—New Thordarson 500 watt plate trans-
former 1800 and 200 centertapped $17.50. New Thor=-
darson combined piate and filament transformer 630 and
two T% volt filament windings $5.00. A few new Weat-
ern Eleetric 211D fifty watters $28.00. Slightly used
Thordarson 900 watt plate transformer 1000 and 1500
centertapped $13.00 and Acme 75 watt filament trans-
former $6.00, [ Wolfe, 1583 Schenck Ave, Brooklyn,
New York.

1500 volt 500 watt motorgenerator 8-phase drive $126.00;
220 volt single phase $155.00. 1000 volt 200 watt motor-
generator, 110 volt AC drive $75.00. 760 volt 200 watt
motorgenerator, 110 voit AC drive $45.00 ; 300 watt $65.00,
350 volt ,15 ampere motorgenerator, 110 volt AC drive
$22.50. 410 volt 100 wait wenerators, $8.50. Couplings
$1.78. IS HP. 3450 speed motors $8.50; 1750 speed $7.00.
Also larger motors and generators. (ueen (ity Electric
Co., 1734 Grand Ave., Chicago, Iilinois.

HAM sale—transmitting and receiving parts. Sold sep-
arately or exchanged for #52. Send for bargain list. .
Lacey, 561 Ontario St., Schenectady, N. Y.

WANTED 204A guaranteed or what have you. Have
Hoth constant potential charging outfit complete, trpe
MBCI. 110-220 single phase, cost $275. Perfect condi-
tion for exchange, W2ANS, New Rochelle, N, ¥.
QSL cards, Cartoons. Hams say best madel
Balden, Cranesville, Pa.

2500 volt 1000 watt motorgenerator. 220 volt AC drive,
$2 25, James Smat, 1734 Grand Ave., Chicago, 111,
TRANSFORMERS 326-825, T%-7% $§56.50, 275-275, 6,
$4.00. 250 watt unmounted 2000, 1500, 1000 volta mid-
tapped $8.00, Chokes, 250 MA $7.50, 160 MA $5.00, 100
MA $2.00. Write for specifications. Radio Parts Sales
Co., Orange, N, T

ODDS and ends. Bingle »0 meter REL inductance, %3;
UV204 mountings $1.25; UP1658 30 henry choke $4;
TTP1816 fifty watter transformer $18. Zmfd. 2800 volt
Flechtheim Alters $5 each (2); UMbBT6 -500 milliam-
meter $6: UTH41 fifty watt socket, $1.80; UP1868 425
watt transformer $12; two 250 watt kenotrons $85 each;
UMB81 0-5 thermoammeter $8; Lynch relay $6. W, M.
Derrick, 80 Leslie #t., East Orange, N. J,

“SPRED limit was 10—just managed to get license and
stuck there until tried Dodge Radio Shortkut. Can now
hit 20 per and shall soon be Commercial First—all thanks
o yow” So reports MEASE, SANP. Method $3.50
United States. Elsewhere $4.00. Money order only. C.
K. Dodee, Mamaroneck, New York,

WANT several back numbers QST in 1921 and 1922 and
all previous dates. Write 9APM. Des Moines, Iowa.

H, M.

collection—{oreign country correspondence desired.
SAPM. Des Moines. lowa.

Q R A SECTION

60c straight with copy in following address form only:

Write

The fo'lowing stations belong to members of the
AR.R.L. Headquarters gang. Mail for them should be
addressed care A.R.R.L., Hartford, Conn, When operat-
ing WIMEK ihey use personal sines as indicated.

WIMK

AR.R.L. Headquarters, R. B, Parmenter, Chief Op. “rp.”
L. R. Huber *“ou.”

R. A. Hull “rah.”

WIAL H. P . Westman “ws.”

W1BDI ¥, E. Handy “fh.”
WIBHW.-WIEH K. B, Warner “kb.”
WIBMM-WIFL G. D. Meserve “dm.”
WIBUD A. L. Budiong *bud.”
WICELI-WI1SZ J. J. Lamb “jm.”
WIES A, A, Hebert “ah.”

WIKP . €. Beekley “beek.”

WIPX C. G. Kenefick *“ck.”
WISZ-WIBIZ C. . Rodimon “rod.”

v2lFM—J, Fred Mejia, 7Ta Avenida N?rte No.
Salvador, Fl1 Salvador, Central America.

W2BUO—Werner H. Oupe, 14 Brooklyn Ave.,, Jamaica,
L. LN Y,

19, San

Elections, footbult games, biy Nutional events
will bhost radio business this vear, Sct build-

i «rs will reap & rich harve-g, Barawik service will
P make yan m‘x’mey. Evarything in A-G sets, short wave,
§ tolovision, parts, supplies. ‘vorld's largest radio

ntocks nn hand. Urders shipbed same dgy. bLowest
t rock-bottom wholesule prices,

Wite for Free Radio Catalog

| BARAWIK © 0. haamasw
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z2 QST Can
Help You:

With Your
Christmas List

Can’t you picture certain of
vour friends (particularly the ?
fellow who borrows your copy)
who would be as delighted as
you are with @ST?

A  gubscription present is
unique, too. It serves as a
monthly reminder of your
thoughtfulness.

I e

g

P

X

A yearly embscrlptlon costs #7
only $2.50, little enough for %
the ones yvou have in mind. %
And—we’ll send an appro-
priate gift-card conveying your %
Christmas Greetings. %
QST 1711 Park St., Hartford, Ct,
Please send QST to the fol-

lowing, find my check enclosed, %
and send out the Greeting cards g

for me. %

ol

RV R GHA

.................. sessasistescdrteseortosEsan

...................... esersseasunevecrrsrsacs

o B
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FOR YOUR CONVENIENCE

QST'S INDEX OF ADVER-
TISERS IN THIS ISSUE

dero Products, Ine. ........c.iivievccovrinnins 3rd eover
Aarevox Wireless Uorporation . ..
Allen-Bradley Company ..

Aliied Radio {orporation
American Sales Company
American Transformer lommnv )
Arcturus Hadio Company
Auriema, ine., Ad
ARR. Membenhlp Bla
ARR.L. Hmblem

Rarawik (ompany
Harros & i'ia.
Burgess Bnm—y (,ampany .

Candier System Company .........
Cardwell Mfg. Cmg,w., Allen Db, .
4 hs.

Clarostat Mg, Co.  ..o...
{‘rosiey Radio L,orpouﬁon i N
Cunuingham, Ine., B T. ........0 .

I)ggtlchn;nnn Company, Tohe
I)rmxan Blec, Mt'glht"n::‘“: ~~~~~~
Dubitier Condenser {lorp.
Dudlo Mg Corp,

Fastern ludio Institute . .
Blectrad, ine. .. ...o.....00 ., 3
Electric %pech(}ty empany . .

Electro Mfg, Co. ..oo.onnes 87
Klkon, Ine. 58
Faneteel Products (‘nmpnny 83
Federal Radlo Corp, 4
Fiechtheim & ., Inc., 01
Farmica [nsulation {lo. [}
E'rost, Inec.. Herbert %
{deneral Rudlo Conmpany 2nd cover
Greben, bHrank ... 87
Gult  Radlo b('hoo! . 33
Hardwick, Fleld, Inc. .......ocvreoriaiiroonn 36
Iacobs, Chas. T 28
Jewell’ Eisctrical Instrumen 33
son, K. F. ...... a8
Faras Kiectrie Company . . 78
Kruse, Robert B. .....ccovnusvenas 3
Leeds Radlo Company .. [
Toomis Puolishing Co, L.
Mass. Radlo School 81
National (ompany, Inc. 87
National Tubercuiosis 18
Nelson Cempany, I 23
Pacent Electrie Company 20
Photo Electric Devices, inc. Z()
----------- Xl k)

Potter  MIE. CP ............ 43
Premier &lam.rlc (mmpuny ........ 0
QUT Binder .......covovnnvnees . a8
Q8T Lhrlmnn Offer ... .. 94
QST Special Subscription 160

Radie Amateur Call Book .......... .. ?
Hadio Amateur Bound Handhnnk « .o

Radio Amateur Handbook . .
Hadlo Engineering ............ 8, T4, T8, 88

Radio kngineering Laboraiori [+
Radlo Institute of Amerien . 58
Radlovision Corporation 87
Raytheon Mg, Company .. 0
Heotifler Englnesring SBervi 39

ey, Jobn T. ...... n
Asngamo Kiectric Co. 81
Seientifie Radio Rerviee a1
Yhure Radio Cnmpany [:2}
Biiver-Msrahall, Inc. .........0v0000 1
Hiromberg-Carlson ‘Telephone Mfg. Co. . 81
Toleplex CORMIDANY ..overrrcrse-vssaes 79, RS
Televocal Corporatien .. .. -1 ]
Thordsrson  Electric Mg, o
Tyrman Electric Corp. .. 15
Tan Kostrand Company, Ins, D .....ocinin 50
Vibroplex COmDARY +.seciesssszans 1]
Ward Taonard Eleciric Ce. 1]
Well's Curlosity Shop .. 7
Western Radio Mfg, oo ....,.. 35
Weston EKlsctrical Instrument Corp. 1
Wireless Spocialty Apparatus Co. . [ 14
X-L Radio Laboratories .......... 1
Yaxloy MIE. ComMDANY ..c.vvevrvssnrrosrsonss £
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A Thordarson Power Amplifier

iy

(Home Constructed) Will Transform Your Radio
’ Into a Real Musical Instrument

ITH the insistent demand for

/ quality reproduction, power am-

plification has become a vital radio ne-

cessity Today, it is hard to find a radio

set manufacturer who does not employ

one or more power tubes in the output
stage of his receiver,

There is no need, however, for you
to discard your present radio instru-
ment in spite of the fact that it is out-
classed by newer models with power
amplification, You can build aT hordar-
son Power Amplifier which, attached
to your receiver, will provide a fullness
and richness of reproduction that will
equal or surpass the finest offerings of
the present season.

Thordarson Power Amplifiers are ex-
ceedingly easy to assemble, even for the
man with no previous radio experience
Only the simplest tools are used. Spe-
cific instructions with clear-cut photo-
graphs, layouts and diagrams insure
success in home construction

Whether your present recerwver is fac-
tory made or custom built one of these
amplifiers may be attached with equal
ease. In fact, most Thordarson Ampl-
fiers require absolutely no changes in

THORDARSON

SUPREME IN MUSICAL PERFORMANCE

the wiring ot the receiver itself, attach-
ment being made by means of a special
plug which fits the last audio socket of
the receiver.

Thordarson Power Amplifiers for
the home constructor and professional
set builder range from the simple plate
supply unit up to the heavy-duty three
stage units employing the 250 type
power tube in push-pull arrangement,
These power amplifiers cover the re-
quirements for every purpose and
every pocket-book, They may be used
with any type of horn, cone or dynamic
speaker.

With a background of over thirty-
three years manufacturing quality
transformers, it 15 only natural that so
many manufacturers of receiving sets
of undisputed superiority have turned
to Thordarson as the logical source of
their audio and power supply trans-
formers The discriminating home con-
structor will do well to follow the lead
of these manufacturers when buying
his power amplifier.

Write to the factory today, enclosing
25¢ for the new “Power Amplifier
Manual"— just off the press

MAIL THIS COUDON TOysY

‘ReapBigDividends
from¢hisInvestment
inTone Quality

No Amateur or
Professional Set Build
Should Be Without
This Book —

“POWER AMPLIFIER
MANUAL"

A simple, yet complete,
trestise on the subject of
audio and power amplifi-
cation, including full in-
formation on building, ser-
vicing, and testing power
amplifiers in general. Also
contains detailed specific
construction data on
twelve individual power
units, with clear-cut lay.
outs and diagrams of each,

25¢

Send 25¢ in Cash or Stamps
for This New Book~—

Just Off the Press!

171 Single
Full (1 Stagey [.

Name.

THORDARSON ELECTRIC MANUFACTURING CO.
500 West Huron Street, Chicage, Ilinols

Gentlemen : "Please zend me your new “‘Power Amplifier
Munusl" for which I am enecloring 2bc. {]

Plesse send me free of charge your instruction sheet on the
amplifier I have checked below !
. 171 Push-Pull [, 210 Single [J, 210 Push-
210 Push-Puli (2 Stage) [,
Stage) [1 250 Single {2 Stage} [J. 250 Push-Pull (3 Stage) (L
%10 Phonograph Amplifier ).

250 Single (1

Street and No.

Town,

State.
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; ‘ Super-Sensitive k
T INDUCTANCE UNITS

’/Iv A\"\
Wy

I-‘l‘l ;

Of course you want your new receiver to be the last word
in sensitivity—to give vou the greatest distance range and
consistent reliable performance.  Then huild it around the
famous Acro Interchangeable Short Wave Transmitting
Coils.  Acro Coils are acknowledged to be the finest short
wave coils ohtainable.  Thetr patented construction makes
them ninety-five percent air dieleetrie, with less than one-
sixth the losses of celluloid or hakelite.  The new two inch
diameter coils have proven immensely popular. The Aero
Short Wave Tuner Kit, LWT-12, illustrated above, con-
sists of three Aero Interchangeable Coils and base mount-
ing with Primary Coil.  Price Complete, £12.50.

Aero Interchangeahle Transmitter Kits

C melies ta
| h [ Py power Siansnning
] cobl RN oo bt bl in-
The range of the LWT-12 Kit T g 0
can be considerably increased N'j.“ B T A AR The l‘ang_le of the LWT-12
5 i A Coil  No. TN S A RN cin be still further increased
y adding Aero - ' TR LA by adding Aero Coil No.

ard

INT-4. This coil can be
plugged into the LWT-125
mounting base and has a

(il
«;' INT-5. This coil has range
of from 250 to 550 meters.
Coil No. INT-5 ...... $4.00

Pritre -

range of from 125 to 275 |SEORERI
meters. SN . e 1
Coil No. Int-4 ........ $4.00 e e Plus in Cails ke it

et one wase length

. :’I/M/W[/

L omr

ad
b

0

\ - \ HE NEW 1929
P AERO GREEN BOOK
U foodata teeded by
e ot ohden
Acro Coil Kit No. LWT-10, For use Cenver vn’-!‘:Ivil"v'l{llxlll:v‘ll“
with Foundation Units containing plux- Lt ahoat o nes Aero Coil No. LWT-11 contalns a plug-in
in mount, or replacing LWT-125 Coils. elopirente Semd 2 ey mounting hase without primary and three coils
Same three coils as in LWT-12 Kit. FOF AT ey \I‘: _u.xwl‘ln the LAVT-12 Kit. Range 16.5 to
90 meters

No. Lwt-10 ....c.veevveennsa.. $10.50

AERD raoD

Kit No. LWT=11 _.iveeiiiiniannananns $11.50

INCORPORATED

Dept. 398 4611 E. Ravenswood Ave. Chicago, Il1.
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Department ¢3

F. E. Handy, Communications Manager
1711 Park St., Hartford, Conn.

About That W

€ VOU use the W as part of your call signal

each time it is transmitted? You should. It

has been called to our attention that some few

amatears are still signing the old way—or using the

W just part of the time which makes s dizzy combina-
tion to figure out.

it must be remembered that the first letter or
fetters prefixed to our calls are actually just as much
a part of the call as the W in WIZ or the K in KDKA.
In getting (}SL-cards printed the W should be the
same size as the other letters, It should not be sepa-
rated from the resi of the eall signal by a hyphen
ar extra space,

As for operating correctly, of eourse, habit is a
strong master to overcome, However, a single night
of practice with the correet procedure in mind should
be sufficient to gel us to signing our new ecall signals
prefixed by W, K, VE ete. properly.

It should be a source of pride that we can revige
our operating practice as required to avoid confusion
and mon-uniformity without any unnecessary delay,
A station owner should be ashamed to permit his eall
to be incorrecily nused two months after s change has
been made. Let’s familiarize ourselves with the
knack of using our new ecalls correctly and let us
courtecusly remind those who need to ke told of the
correct procedure,

Bign correcily at all times. Don’t forget that “de”
must be used. No attention sign (-.-.-} is required
preceding & eall, There i3 no excuse for a lot of
meaningless material appended ito the call when
ending & transmission either. Most of the key tapping
we hear after the sign-off causes needless QRM and
does little escept to indicate the extreme youth or
weak-mindedness of the individual who is trying- to
be “smart.”

Use the New Procedure

HIS brings us to another subjeci—that of intro-

ducing the new abbreviations and operating prac-

tices. Let’s wet busy and replace the obsolete R
system with the simpler and better QSA (1 to 5} audi-
bility code. Revise your calling practice to make all
Qs informative, indicating continent, country, dis~
trict, state, direction or the like. Don’t forget to make
full use of the new Q cade and the standard abbrevia-
tions determined by the international conference for
indicating ‘“‘yes” snd “no,” for asking for yepe-
titions of parts of conversation and messages.

Do you know the meaning of AA, AB, AL, BN,
WA, WB, TXT ete.? Do you know how domestic
ealls are made differently than foreign calls in which
the directional CQ is used? What does QSA2 mean?
These things are 2ll explained in the revised Rules
and Regulations of the Communications Department
which will be sent to anyone without obligation, on
receipt of a postal ecard.

It is requested that you put these convenient abbrevi.
ations and practices into daily use al once. The new
abbreviations are mandatory on all radio services.
They are understood internationally. They are time
savers for all, reducing needless interference, Explain
your meaning if necessary and tell the fellows you
work to send for a copy of the R. & R. but most im-
portant of all use the new standard practices. You
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will enjoy the business of brisk, snappy operating with
the new gbbreviations whether in rag-chewing or mes-
sage handling just as soon as you get the knack of
using them regularly. Be up-to-date and correct at
the same time and you will like the game all the
better. ©Other stations often note your uperating.
What kind of an impression do they n:ec*,ei\ltj'x’ Do they
have to be tactful or can they frankly discuss *‘sta-
tions” and “fists” with you? Use standord amateur
procedure.

Emergencies—Are You Ready?

NE never knows when a sudden wind storm, @
heavy rain, or & por' easter with sleet and snow
will develop into & real emergency. In preparing

our station for the Tuture it is a good scheme to have
an oscillator, monitor, or grid-meter driver on hand
that can be converfed quickly into a low-power emer-
geney transmitter to meet the needs of any occa-
sion. While planning emergency sets we should re-
member to make note of the availability of different
emergeney power supplies so that no time will be
lost in time of actual trouble. A day or two spent
in econstructon of wsimple apparatus now will save
precious hours if and when an actual emergency
oceurs,

In the future, stations will be equipped to listen
regularly fo their own transmissions to check guality,
frequency, and steadiness—if they nre to be considered
among the first rate amateur stations. Have yon
built that MONITOR yet?

28-Megacycle Work

FLASH!!! The latest good news from WeUFR
was receeived at WZAVG (and copied by W2WS
rigo) Nov. 9 on 28 me. The radiogram reads,
“TWOWAY COMMUNICATION WAS ESTAB-
LISHED WITH ZL2AC ON 28 MC. AND MAIN.
TAINED FOR ONE HOUR AND FORTY MIN-
UTES ON NOVEMBER EIGHTH (SIG.) W&UF”,
W2WS and W2AVG both reported WEUF as very
strong and steady during the entire noonday of
Noverber 9. A message from ZL2AC to Ha.
which travelled all the way via W6UF and WiBJD
ou 28 we, gpened up the new band officially for
long disiance message handling on November 11.

The 22 me. band i8 now being used regularly
for international (S0’s. Let’s QSY and make
more general use of this interesting band!

EPORTS of 28 me.—signals from the U.S.A.

which have been heard across the water on dif-

ferent occasions have been followed by the first
two-way 28 me., work between England and the
United States, On October 21 G20D (E. J. Sim-
monds, Middlesex, England) was in communication
with WI1AQD (L, ¢. Brown, Livermore Falls,
Maine) on 28 me., sending gmreetings from the
R.8.G.B., to the A.R.R.L. on that occasion] W2JN
also worked G20D on the same duy, The following
week WOUUF (Bill Eitel, Knowles, Calif.) and G20D

4




woere also Q80! ZILZAC has been heard at WEUF
and W6BAX and it is guite likely that by this time
two-way work seross the Pacific will have been ace-
cumplished on 2% me. A radiogram from ZL2AC to
ARR L. received during the early November iests
made lxum WI1CCZ with a beam antenna reports
bha]: ZL2AC heard WI1CCZ on November second from
uU GCT at various strengths between R3
E nd R6, with a thirty-degree angle of the beam ai
WICCZ giving the besi signals, As {ar as we know,
this is the longest one-way transmission on this fre-
quency that has yet been recorded.

With excellent radio conditions on 23 mec. for the
past month, the consistency of general communica~
iion has approached that obtained on 14,000 ke. So
much useful two-way communicaiion has taken place
all over this country on 2% me. we feel that it may
be mecessary to abandon this column soon—or ab
any raite to wention only nunusual results or those
from which some definite conclusions can be drawn
w improve the reliability of 2% ie. QSQs with
equipment essily duplicated by any amateur., With
methods of adjustment that overcome irregularities
in the transmitting eonditions we shall find ourselves
with a useful and excellent communication band to
relieve the o« stion on some of the other bands
used for DX rk.

Judgmg from all reports,
steadily during Oectober, On SHeptemb GZNH
reports that BRS98 heard W2JN, V DA, and
W2EMM., GANH copied W2JN when he was wlhng
efEPRO  this same date. W2AQB ({also calling
«f8PRO) was ulso heard in London, England R4 at
1835 GOCT September 30, On COctober first G6DH
oopled W2AVG, WZAZU, WRADM, and WITR who
was ecalling WIMT. Abhout thir date W6DZX (Sait
Lauke City) reported hearing K6CLJ (Hawaii). Oe-
tober soventh WEDJIV gnd WEAQT ulicked on 2%
me. for the first time. This contact was overheard
by W2TP who alse copied ‘WﬁDHS, W6XKV, and
focal 28 wme. atations. WARDJIV copied W6XV, KES-
ELL, and worked WSRCMB., On October 14 W2TP
worked twiewsy  with  W2ACN, WBAOT, and
W5AUZ. W2ACN also hooked with WHAOT on this
date. Conditions were good and WIBJID  {Mass.)
copied WS5AQT, WETP, and WSHOH on 2% me. On
Qctober 20 bhoth W2TP and WANH worked WH5AOT,
The next day was that on which the contact be-
tween (20D and W1AQD was made, G20D was
aiso copied solid by operator Brown of WANH on
this occasion. WANH heard W5A0T, WBAUZ and
WOUF and established communication with WSUF
on the iwenty first. On this date W6UF heard
FL2AC., Also W2JN worked (6LL from 1435 uniil
1825, The signals were steady and  excellent
throughout. On finishing with G6LL, W2IN called
CQ and aimost immediately raised esl?C who was
worked for the next hour. There was increasing
fading on this iransmission. On this same date
W2TP worked WEUF, VEACT, WS5AUZ aund heard
WEAOQT. W2IN aiso heard VE4OT, WEUF and
WHOK., W2JN vreports that the new band has
opened up like & book and produced excellent mignals
from all over. W2IN worked K4AGF ({Santurce,
P.R.) on October ¥ at 1430 GCT. W5A0T, WETP
‘on harmonic) and VE4GO were heard on October
14, October 22 W2JN worked G2ZFN for a half
hour or until he faded out. GEDH was heard on
the twenty second. W6CZA was copied on Oct. 2€
and on Oct. 28 KASA and G2KF were both heard
about 1840 and GALL was worked again for over
hour. WIBVIL worked W6UF on Oct. 21 and
pied VEICT and WIBHB. On ihe 28th he heard
K4AGE at 540 am EST and at noon copied G2FN
¥ R3) working WeUF (RB).

WEACT (Moultrie, Georgia) copied the following
28 me, stations on Oct, 2%: W6DIY (R5), WIRBCQ
(R4Y, W2CW (RS), WHAEZ (R6), WEBAI (R4),
WEEA (R4). This same date WEBAX copied WI1AQD
(R4), "WITR, W2TP., W2FJ, W2AQR, WETIF,
WYAPA, WIRY, WEAFB and W5AQ. A radiogram
ved later from W6BRAX (via W2BDR) reporis
e following signals heard: “WICCZ RS 1.25pm PST
Nnv 3, WICCZ R7 10.50 am, R6 11.10 am, RT
220 pm PST on 201A. [ heard the following oun
Nov. 4, WZAZO, WZAOL, W2TP, WI1ZL, WI1AQD,
W2BVG, W2ACN, on ten meters, Also heard ZL2AC
R8 all afterncon.” WSAFB (Dallag, Tex.} reports
two way work with WIAQD, WIBJD, and W6UF
on Oct, 32 He says also, “The following ten meter
aignals came through O.K. on this date, W1AQD
Hﬁ WIBJD R3, W2AQB R4, WIFJ R3, W2TP R2,
WET, RB, WIZ (barmonic) W8
{Fort Worth, Tex.} heard
on  Oct. 21, after

conditions improved

WRUF R4, KFS.
WBEAVS and WHEWZ
several 14 me. harmonies

1)

which they got the trausmitter working and
contacted with WIAQD and WIBJD between four
and  five pm C3T. WHAVS-WHWZ got reports
of R7 and RH from these stations, WHAVS-WEWZ
is crystal controlled on 2264 mec. (10.475 meters),
Oetober 29 WI1AQD worked (20D for the second
time also mmtactmg with WUF, WBAFRB, and copy-
ing WBEAOQT. Willis of W6TS copied W2ZET Qct.
20, at 8,18 am PST. W6DZL: finds 28 me. an
enjoyable band to work in with good signals and
freedom from power jeak and QRN backgrounds.

W2ZACN broke the ice on the seventh of October
by working WBAOT in spiie of some local dif-
ficulties. Since then several other stations have
been worked and W2ZACN and W2TP are looking
forward to some foreign contracts now there is
activity across the water in several different direc-
tions. W2ACN wnays, “To work the west coast and
get RB-7 I8 now common and several west coast
stations can be worked at will all day Sunday a
soon as they come oun in the morning. W6EUF is
R6-8 all Sunday. W6BAX puts a mean signal scross
by crowding a 201A with 15 watis input! WECUH
and WEANN come in fine, My receiver had the
28 me. band erowded into 8% dial degrees but by
connecting a &S-plate midget wcondenser in parallel
with the 000125 uf tuning condenser and connecting
it to a good vernier dial with a long hard rubber
shaft T have spread the band out uver 55 desrees.
This idea works on the other bands, toco. My 1929
improvements cost me just 5% which may interest
fellows who cannot vebuild throughout due o
Christmas on the horizon.”

WIZL got & surprise on November 4 when he
sided to listen on 28 me. for thp first time since
3 April. WEBAX rolled in K7? while working
W2AZO. Az seon ag a hay-wire frammxtter could
be put together WEBAX was called and worked with
one X210, 40 watts inpui. W6UF and WeCUH
weve copied all the afternoon., WEWR and WBANN
were heard ealling WICCZ and that station was R4,
W2AQB was copied as well as VEACT. Wext coast
signals were sirong and sleady, the weather in the
. rainy and econl. W1ZIL, expecis to try 2% me. each
Sunday, hereafter,

A radiogram from White of ZL1AO asks all 1.8,
28 me. experimenters to transmit and listen on
Saturday afternoons, our time, ZLIAN and ZL1IAOQ
have heard our 28 me. signals Sunday 10 to 11 am,
New Zealand time, 'The New Zealand A RT. will
gladly eooperate. in any 22 me. tests with the 1.8.A.
WADJV reports that ZL2AC starts operation each
BSunday at 2200 GOT, We aiso have it from W2TP
that ZL2ZAC transmits Saturday afterncons from
3 bo 4 pm and 9 to 10 pm EST. ZLZAC has heacd
22 me  harmonics from HJO, W2XAD, NPM, KEL.
and PCLL, at diffecent times. He has also heard
WXV and WICCZ testing.

WAXK iz operating = crystal controlled trans-
mitter on 28.% me. cach Saturday and Sunday from
noon until 8 pm EST, using compensated keyving
and a guarter wave vertical antenna. [Reports should
be mailed to Box 91, R.F.D.5, Wilkinsburg, Pa.

WOIDGZ sends a 16 minute test at 1 pm CST each
Bunday, looking for stations ealling him immediately
after this.

Hollywood of WZAER reports, “Am going to M.I.T.,
Cambridge, Mass., and am starting 28 me. experi-
menting in_my dormitory rvoom. Just to show what
28 me, is like—bnilt a receiver in a B”x6%x9"’ card-
board box, the two tubez and junk cost $6—and the
first day (2,00-8.80 pm Nov, 4} T heard W6UF RS
de, W6CUH E8-R7 de, WIBGQ (21 me.) R7 de, and
WIEK, WIMX, WiBVL, WIBJD and W1CQZ!"”

&
®

TRAFFIC BRIEFS

OM Diehl, SCM of Nebraska, sends us the follow-
ing extract from the Electric bhop Quarterly (Omaha)
The article is entitled “Electricity-—What Is It?”:

‘“Flectriclty is something that starts the Lord knows whers
and endg in the zame place, It is faster on its feet. heing
1-3# of a second speedier than iig -nearest rﬁmpenmr-—-hﬁf-kv:rd
gossip—and  when turned loose in Europe will wet to the
Tinited #iates five hours before it starts, Nobody knows ex-
actiy what it 18, bersuse 1t has never stood still fong enough,
1t is Iike your ®irl's younger brother in that vou never know
what to expect next, and the only way to bandle 1t s with &
switch.,  Hubher is the only thing that will stop it, which
iz why vuhbernacks never get shocked. and rubber heels are
ghock absorbers, so they say in the auhways,

““Eleetricity iz sometimes known as sclence gone crazy with
the heat, and I rou ecan understand its maneuvers wou can
dy anything with it except opem a can of peanut buiter =t &
pienie, it had been locked up in ignorance throughon: many
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centuries until Ben Franklin let it out with a pass key, and
since then it has been pulling off ore vew stunts than the
Russiazn government, With it you can start & conversaion or
stob one perpetually, cook dinner, curl your hair, press your
trauisers, blow np a battleship, run an automobife, or siguai
Mara, and many mors things are being invented.
“iike the price of rib roast, lightning seidom hits

in the sawe place, bul ouce it does hit there i nme lan
The Lord said, ‘Let there be light,” and now s&ll we b
do 18 press the hutton,’

e e
Navy Day Honor Roll

AVY Day activity this year has outdone all
N previous years!! Many more siations have re-

ported with message copies, and throughout all
reports we find a feeling of good will toward our
Unele Sam and hiz Navy.

A word as to the method of grading reports will be
interesting. In the Fast both NAA and WIMK were
1009, copiable. Many near-perfect copies were
turned in so that we had to scan very closewy to detect
errors. In the South conditions were not so good,
although fair copy was turned in on both stations
from this section. In the Middle West and South-
west conditions were rather poor. QRM was found
on both stations, with WIMK suffering more on ac-
eount of being in the amateur band. In the far
West daylight was still spread over the land. ¥or
these reasons special considerations had to be given
to all sections of the country.

Some stations worked under irritating handicaps.
A thunderstorm in 'Texus covered transmission from
WNAA. In the far West NAA was copied mostly on
12045 ke, (24.9 m.), which allowed Fords to provide
QRM. One fellow found that his receiving tubes had
zone bad just before the broadeast. He had to run
down town to buy a new set,

‘Those who had logyed NAA and WIMK previous
to Navy Day gor better copy than those who had to
search for them. Home contestants believed that
iransmission from NAA  overlapped transmission
from WIMEK, but such was not the case. NAA finished
at very close io 7:59% p.m., E. 8, 7., and WIMK
started promptly at 8:00 p.m., E. 8. T, NAA sent at
a speed of about 19 w.p.m., and WIMEK sgent at a speed
of about 14 w.p.m.

The fifty highest siations had copy that was very
near to perfect, when all considerations are taken
into account. WI1BIG had the only perfect copy on
both stations.

Just us last yemr, the Wavy Day Honor Roll has
been made up from copies of the broadeasts sent in to
Headquarters. The following ten men stand at the
top of the Honor Roll, and therefore will receive a
letter of commendation from the Secretary of the
Navy. They are arranged in the order of high scores.

WI1BIG—Frederick Best, Augusia, Maine.

WEBJX—H. (. Knoch, Los Angeles, Calif.

KGAR—M, W. Bannister, Tucson, Ariz.

WEBKM—Wilburt . Gross, Conneaut, Ohio.

WIKV—Reed R. Brunner, Duiuth, Minn,

WHAL—C. . Butcher, L.reenvxlle, Texas,

K4KD—E. W. Mayer, Ensenada, Porto Rico.

WICSR—Gerald Loving, Denver, Colo.

W4UO—Robert A. Holbrook, Atlanta, Ga.

‘W4TK-—Robert H, Reid, Jacksonville, Fla.

The remaxnmg 230 stations on the Honor Roll are
here #'so listed in the order of high scores: W4IRN,
WIEVE, W6AM, WICRC, Wi2TA, WI1I0, W2BPQ,
WSHL, WiDYH, WOFS, WTAJ, WZAbY WBCMO,
Bertram C, Felsburg WI1PY, WICDK WBARO WQME.
WIAEE-WICXY, W5AQ, WSAPG W'GUJ WZBME,
WIIT, WSALK, WBRCSS, WIRY, WlAJC, WSDED,
WYBIB, Frank E. Romanouski, W9COS, Robert K. B.
Saxon, W6AW, W2FW, WQ(‘DE WICVE, W. Harvey
Bowman, W3TJ, WIAUE, WIBLD, W2ASB-W2AFA-
W8BDG, WINK, W6KW, WQDWN WOBBG, W6BZU,
W2BIE, W2ZCRB, W8CLQ, WHCAF, WADSP, W20DM,
W4FY, WIBKT, Elmer R. Fritz, WICNP, WQF(‘F}-
WIGCO, WIDPY, WETV, W3AEL, WISZ, W2ANM,
WIPV, WACEB, WITA, WIKH, VVQDLD WIEEF,
WIFQ, WTWU, WIASV, WEBJF, WILM, WSARC,
WSAPN, WIC0S, J. Russell Thnrhurn. WRRD,
WI1AOD, WITP, WIEIW, WICNY, WIBTX, WEEC,
WBMC, WRCEO, WIRBIIL, WIBGJ, . F. Luscher,
WIBED, W3AR, W!AMG. WSALQ. WI1ARU, W2A0P,
WIABE, WaCUIO-WOFZB, W5BF, W5FJ, WOICA,
WIDOE, WIGT, W6EFA, WEBPC, W1BAQ, Leland
(. Noel, W8FC. W2ANV, WODTK, WRARX, WIRNM,
B. F, Gireenia, WIMT, WIFL, WODEK, W9EF WEEEB,
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W3AIS, WIMN, WICVI, WICAA, W2ANK, WIEW,
WIEV, WIBBS, W5AMO, WOEGU, Lynn K. Axford,
WBCVJ, WSDVO, W1BKS, Firmin M. Fiolle, W9ACU,

W7ABH, William . Cunningham, W3LF, W2BAQ,
W2AJL, WiBAS, WBPW, WSAUL, W2ALU,
W9BNI, WYERM, WIANH, W4AGN, W8DSY,
WBCNX, WSANZ, WIFBO, WSBHD, WYAWX,

WIBXH WIBLM, WiAQL, WBAGQ, WIEJQ, WIWJ,
WIBXA, WIBLX, W1AGC, WI1AFL, W1HG, W1WZ,
W2BJK, W8CZM, W2BKN, W2ARY, WIBKJ W1BzJ,
WI1BLH, WSAKA WBDYP, WOBCM, W3IE, W9ASX,
V., D. Bust, W3JS, W2ACN, W3CY, W1BKG, W3A'I‘J,
WiJJ, WOBHR, WOERM, W9BMU, WOEPX, William
Lohr, WIBMUJ, WRAQU, WRQR, WHDCE, NJ2PA,
WINP, WSZF, WSADE, W2EV, WIWL, W3RQ,
WI1ACH, W8CMB, W1AP, WI1KY, W3CFG, WIBFA
George FEarl Speirs, WIVR, WIALJ, WI1BOB,
W2AGQ, WIATI, W1JI, WIAPK, W1ANI, W1ZAC,
Wesley #. Rlanchard, W3WJ, W3AWT, WaCNU,
WIBST, WIFV, W1AVJI, WI1CQ, W1AUR, W4GE,
Francis W. Taylor, W1BFT, W4J0O, W4DT. It is well
to mention that one unsigned report was veceived,
which, of eourse, will prevent proper credit being
given it.

The Navy Day Messages

ANY of the participants have suggested the in-~
M clusion of the texts of the Navy Day messages.

These are given below as transmitted by NAA
and WIMK. The copies reproduced herewith are not
guaranteed to be letter perfect as to punctuation
and preamble as these texts are not intended for
checking of “copy’ but for the general information
of those interested,

¥From NAA.:

To the radio amateurs of the United Statex from
the Becretary of the Navy.

Today marks the seventh anniversary of the ob-
servance of Navy Day. This day is observed under
the auspices of the navy league of the United
States, with whom the navy cooperates to foster a
better understanding of the navy by the American
people.

The navy day message is similar to that of last
vear, viz, a navy adequate to support our commerce
and a merchant marine rommensurate with our
sea-borne irade,

On this cccasion it gives me pleasure to send the
navy’s greetings to you. Like the navy the amateurs
are imbued with the spirit of service, This has
been evidenced on more than one oceasion during
the past year. I have in mind the Vermont flood,
San Francisquita Canyon flood in California and two
‘West Indian hurrieanes that caused heavy damage
to life and property in this country. Be it flood,
hurricane or other emergency that interrupts normal
communication lanes the amateur stands ready to
fill the gap, not to mention the communieations be-
tween exploring and scientific expeditions and the
homeland handled by amateurs.

Last year’s message siressed the part the amateur
played in the high frequeney developmenis and in
the advancement of the radio art in general. The
field of radio is broadening every day. Radio is a
necessity to airerafi, ‘Television is already with us.
¥ look to see the amateur continue to hold his place
in the further advancement of the radio art.

Radio is vital to the navy both in peace and war.
In war time however the navy’s requirements for
expert radio personnel are increased many times
nver those of peace time, The navy looks to you
to form a large portion of its reserve of such ex-
perts, That great American Theodore Roosevelt the
anniversary of whose birth falls on Navy Day,
stated: “A nation shonld never fight unless foreed
to but it should always be ready to fight,”

Many of vou who are listening in tonight ave in
the Volunteer Naval Communication Reserve., I am
proud of the record this branch of the regerve has
raade the past year. As for the coming year, T hope
to see many more of you join the communication
reserve before next Navy Day, with 2 view {o im-
proving vour state of readiness shouid your country
need you for a national emergency in the future.
Many of the leading amateurs of the couniry are
in the Naval Communication Reserve., Ask them
about it, They will be glad to give you informatinn.

1 congratulate yon all on your fine work in the
past year and 1 will take a keen interest in your

accomplishments during the coming vear.
Curtis D, Wilbur

m



From W1MK

Q3T QST QST de WIMK WIMK WIMK, This is the
day on which the President of the United States
asks us to pause from our daily nifairs long enough
to give thought to our Navy. The American Radio
Belay League needs no prompting on such an o¢-
casion, As President of the ARRL, i gives me
the greatesi satisfaction to take the key of our
headquarters station and ask every radio amateur
in our country to salute his Tinited States Navy
and give serious thought to what the Navy repre-
seuts, In these modern days of rushing individualism
we are prone to forget some of
atones upon which we stand. Our Army at home
and our Navy every where else mre the physical
embodiment of what our beloved Stars and Stripes
symbolize. They mean our Nation, our United
States of America. Unless our Nation is stroug
and steady and right our foundation stones erumble
and individualism has nothing to stand upon. Qur
United States Navy has s hundred and fifty years
of glorious record behind it during which time
it has kept American foundation stones solid and
iirm. Let us not forget it. Let ug as radio tele-
graph experts also realize that each one of us
has a personal responsibility in the matter. The
Navy depends upon us as a reserve in case of
national emergency of any kind., It maintains =
reserve organization for us. Many of us are en-
rolled in it. All of us ought to be in one reserve
or the other, either the Army or the Navy. ARRL
Headquarters will give you full information. IL.et
this Navy Day be wour inspiration to enroll in the
Naval Reserve tomorrow,

the foundation

Sig. Hiram Percy Maxim, Lt, Commander USNR
President Ameriean Radio Relay League
QST de WIMK HP VA

Ezxpeditions
WFBT

There is little that we can add io the information
on WFBT’s schedules presented in these columns
just month. Qperator Berkner has been handling
the bulk of his traffic from the Byrd expedition
through W2ALU, W2KR, W2BRB, WzBF'Y WSAHC
and WOEDW. These stations have also been in
communication with the other shis of the Byrd ex-
pedition. On November & the 8. 8, City of New
Yorke was 52 miles WSW of Tahiti bound for Wel-
lington. & schedule with WI9EGU (7094 ke¢.) has
been added at 1250 GCT daily offering another re-
liable outlet for traffic for WFBT (8800 ke.}.

WSBS

The monthly message from “LJ” of the Yacht
Curnegie of the Department of Terrestrial Magnetism
brings us up to date. This message was sent Novem-
ber aixth shortly after the expedition shoved off
from Panama. The Carnegie is due at the Haster
Islands December 20 but will not get mail again
antil arciving at Callao, about January 29, 19229,
A new three coil honeycomb receiver has been in-
atalled for medinm and long wuve reception. Opera~
ting time iz limited to about two hours per day
due io» the pressure of other work. It is hoved that
@ a#erieg of interesiing sairength observations on
various short wave stations can be started early
next year. “LJ°s” report follows:

“Wie arrived at Colon on the morning of October
11 and proceeded through the Canal tc Balboa the
same day. We remained bere until (ctober 2B,
WSBS was unable to operate auring the whole two
weeks in port as the ship was supplied for that
period with 26 cycle s.c. and the transmitter could
not be operated on that. The schedule with MIMK
has been working FB as usual, ‘WSBS now has one
on Tuesdays and Thursdays w:th W38SZ. Hope to
reestablish contact with W2XAU again soon., Calls
worked: WICE]L, WIMK, W3S8Z W2HY, W3ANH,
W2ZBFQ, W3AVL, W20CD, W2BAV, and ai2KW.
‘We have had head winds most of the time since
leaving Panama so we are not so far from there
yeb. Expeet to eross the eoguator tonight. The
weather is surprisingly cool and it has been rainy.
Radio conditions and contacts have been aniformly
fine. See you next month. 78.

L. A. Jones, Operator Yacht Carnzgie.”
v ‘

TRAFFIC BRIEFS

WBCOX of C(leveland keeps n schedule by radio-
phone with WB8HB, who is located five tniles out in
I.ake Erie, at the Cleveland Waterworks’ station. It
seems that there ix no news available at WSHB
except £hrongh W8COX, The Waterworks’ gang and
the erews from tenders get quite s thrill out of
hearing WB8COX read the puper to them every eve-
ning.

The gang at Comanche, Texas, put on quite an at-
traction at the (lomanche Round-Up. In their baoth
was the wusual transmitter, operator, and message
blanks for the free transmission of messages, swhich
of ilself was & good attraction. But the [ellows,
recognizing the “zelling points” (to the publie) of
a radio transmitter, put the set through the antics
of drawing sparks from the r.I. choke, lighting the
frequency meter’s bulb with the transmiiter (power
transmission by radio!l!), and pointing out the mer-
cury arc's ghost-like giow. Crowds never failed to

show an interest.

The transmitter (WBHF) smployed only one
UX210. The serial was hitched to a flagpole. Twen-
ty-four hour operaiion was the rule, and messages
were handled even for Scotland (it was free} and

Egwpt.

FIIT i a ship in the north Pacific on abont
7890 ke. {88 m.)

Forty-Eight Hours

The common stipulation that every ORS relay each
message within forty-eight hours or, failing to do
80, that he mail the message in order to insure its
delivery, has been the csuse of much local passing
about of inter-continent traffic. In order to avoid
this, W2BGO sent in the suggestion which has led
to the following provision which will be found in the
new Rules and Regulations:

“Messages for all continents ewscept North America
may be held one-half the length of time it wouid
take them to reach their destination by mail . . )"

An instance of worth while fraffic work recently
was ealled to our attention. W3ATJ in Mount Holly,
N. d., handled a message for a gentleman in Phila-
delphla who had been trying all day to get # es=
sage of the gravest importance through to Chicago.
We want to see more of this kind of work.

Christen Syverud is the second op aboard AQE,
the famous whaling wvessel that is now In the Ross
Ocean hunting the well-known celaceous mammals.
Both the chief op and his assistan{ are members of
the Leangue and invite QS0.

ClHff Himoe, operator of WNP, ia gefting ae-
iquainted with the gang all over again by taking a
trip in_one of Henry’s new creations o the west
coast.  Portable WI1ZZB helps to make the trip
more interesting,

In eonnection with the Marathon Swim around
Alameda Island recently, W&JS, W6CKC, and W6RJ
installed # set on & fast speedboat and reported the
race to KTAB, Excellent work, OM’sll

Another snappy bit of work that comes to our at-
tention was done by WSCHG. A Marine in Nica-
ragusa learned of his father’s death and wanted to
come home. Not having enough wmoney, he asked
aniNIC to help him out. W3ECHG got the message,
told the Marine’s mother, with the result that the
money arrived the next day. ¥FB!

The Los Angeles Radio Show Beautiful was well
represented by amateur radio in a booth consiructed
and manned by local amateurs. Thousands of mes-
sages were handled to all parts of the world.

Among Alaskan schedules, the most efficient one
we have had brought to our notice is that of W7TX,
who keeps three s day during the canning szesson
with KTHL, KTAFR, and K7ABE, FB, John!!
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VOQ Contact

By Felix E. Batt, VE5GT

HE expedition from the American Museum of

l in

Natural History chose as its main objective
1828, the guest of existing remains of
ancient eivilizations in the far Aleutian
Islands. The party was under the co-leadership of
Mr., H. 5toll and Mr, Harold MeCracken and was
consequently called the 5toll-MeCracken Expedition-
ary Party, The expedition was wvery sunecessful in
its venture, bringing back several excellent specimens
of mummified bodies as well as much other “evi-
dence” calculated to establish the “missing link™
between Asiatic and North American civilization.
Besides this, the party ha dthe good fortune to bag
lots of walrus, and secured much valuable data on
bird and animal life.

Prince Rupert, the largest city on the mnorthern
coast of (Canada, wus selected ay the startmg point.
On the third day of May the ship Ejfie M. Mor-
yispey of VOQ fame, set gail from Prince Rupert,
B. €., with Captain Bob Bartlett at the helm and
Ed. Manley at the key of VOQ.

Before the Morrissey had left port I had wsue-
ceeded in sgueezing in a tri-weekly schedule between
YO0Q and VESGT (then ncsGT), but I did not held
much hope for this since Manley ‘had o many others.
However, it turned out better than my wildest ex-
vectations because Manley was soon asking for more
¢hi)! ¥ stuck with the “aked” for fourteen days
before I even heard VOQ. It wag just when I had
begun to despair of ever hearing the Morrissey that
suecess came. On May 14, VEBGT worked VOQ
off the Shumagin Iglands in the Gulf of Alaska.
Thie to heavy seas, communication was not very
satisfactory. Nevertheless, it was the first contact
and that was what counted, Before this I had re-
ceived & radiogram through nu6JU who handled
one of VOQ's main schedules informing me that I
had not heen heard but to keep on {rying. This
I did with ultimate success,

From that time on, traffic moved with increasing
volume and regularity. We kept up the schedule,
with some breaks of course, right to the end of the
vovage. Our first schedule was at 7 pm PST.
Ag the days g¢rew longer the hour was advanced
until it reuched midnight—and then itwo-thirty in
the morning. We mnade onr schedules at the times
when signals were best because that meant a max-
imum possibility of getting ihe {raffic throngh.
There were wmionths when the signals were never
more than QSA8. They were often poor and with
QRM, RN, and sometimer varying frequency (QS8SX)
due to motion of the ship the work hecame difficult.
Hours were teguired to wet some of the messawes
through. Ouly through long waiting for improve-
ment n transmitting conditions and by excreise of
much perseverance was so much accomplished,

1 remember the first bit of real traffic handled. Sig-
nals were poor, QRN heavy. It was necessary to couple
the transmitting antenna to the receiver to broaden
the tuning to make VOQ's signals {which were
swinging fiercely) copiable. The Morrigsey was buck-
ing heavy seas, With the set tuned to the limit,
every nerve was keved up to the final piteh and I
geratched away desperately with my body tense,
sometimes weiting whole words, sometimes receiving
only part, After it was all over my body went
limp sand perspiration broke over my forehead as I
relaxed in the chair,

‘When there was no traffic to be sent and signals
were fair. I often sent New York Iimes press to
Manley who was unable io copy it direet for long
periods, Toward the end we stood by iaking traffie
from the Pimes and relaying it direct to Manley a
few wminutes after, There was one thing ' that the
purty felt the need of more than anything clse and
that was news. I did my best to £ill the gap. An-
other wstation that did a Jot of real amateur work
was KT7HL (then naTHL) at Taku Harbor, Alaska.
B7HY, had the advantage of wiore power and thus
kicked through better than we did at times, K7HL
used to nass slong ftraffic from the San Fraomeisco
Epaminer to VOQ, most of this trafiie «bmgmatmz
of the 7%imes’ station. Sometimes we were nble io
forward the messages direct 24 hours ahead of this
routing, thereby adding z notch to our gun,

My friends used to think me rather oueer when
I would leave a party, or insist on being home from
% boat ride, or perhaps run hot foot out of & rafe

to talk to the Morrissey. As ohserved in Heiser’s
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aceount of last year (Mareh 1928 QS87T, {. . page
1) these people would wonder what possible incene
tive there could be for shutting myself into & red
hot room in mid-summer to “listen to the radio”.
As WBDME said, “Ask any real ham’. Although
I um not married (and see no prospects for a while
yeit—hi), 1 think a single fellow has just as many ties
to hold him away from a thing like this. At any
rate, I held down all my schedules excepting one
2.30 “sked” when I fell asleep at two a.m. and
never knew # thing until five a.m. Lots of times I
have turned out the light while making the log
enfry, and kept on writing by daylight. Altogether
I lost about two hundred hours of good sleep in five
months—and I'll say it was well worth it,

Toward the middle of the summer it got to be &
regular habit for the Canadian National Telegraph
messenger to come over to my place of work with
a fist-full of messages for the Morrigsey. The op-
erator always used to phone me before clearing his
wire for the night to see if we had any more traffic
for him. ©On days when bad weather prevented
contact, the town would beseech us for news from
the Stoll-MeCracken expedition. A couple of nice
messages from KDGN were handled on one oceasion
when KDIGN worked VO but was unable to get
in touch with its base in Oregon,

The 7,000 ke. band was used exclusively at VESGT
while Maniey seldom worked on any other than his
8370 ke, (82-meter} frequency. VOQ was heard on
vighty schedules and worked seventy-four times.
Over 11,000 words were handled, these in 194 mes-
sages (A9 sent, 126 received)., Only about 169 of
the traffic received was press. In the file of mes-
sages sent is gne originated at London, England, and
filed by cable,

VESGT used & T.G.T.P, rig, two 8628 in parallel
with 1,000 wolts on the plates supplied by an Hsco
M. G. On account of the reduced plate voltage the
two tubes were run in this manner giving us about
the ouiput of a single 852 at full voltage. The two
tubes ran very cool over the long periods of opera-
tion mnecessary. The plate input averaged whout
185 watts, The antenna waz a two-wire voltage-fed
(Zeppelin) type. The portable, VEBGU, battery
operated, was used by operator Pete Davies and gave
& good account of itself. I have to acknowledge the
valuable assistance rendered at VYERGT hy operator
Davies as well as that of N, Kinslor, the station's
constructor, without whom I would have found it
very hard at times,

Near the end of the journey, as VOQ was nearing
port, I was on the job at noon and six p.m. us well
ag later in the wvening, I had o rush from work
to the seene of operations and back again taking my
lunch with me and gulping it down beiween the
dots. At the time T furnished Captain Bartlett
with the weather, obtained from the meteorological
station at Prince Ruvert.

Before the Morrissey arrived, Mrs. Jacques, wife
of the artist aboard ship came f{rom New York to
¥rince Rupert to meet her husband, VESBGT was
the medium of a successful preliminary reunion of
husband and wife which was accompanied by quite
an intense scene, The public has not yet soiten
over the idea that messages received by amateur
radio are not sent broadeast to every b/e set owner
in the eountry. Mrs. Jagues in particular was at
first horrified to think that her hushands *‘“sweet
nothings” were being broadeast all over ihe world.
I think very highly of Mr. and Mrs, Jaques and Ler
mother. 'They are wonderinl people.

As the Morrissey came np ithe harbor that clear,
eold, starry night in mid-October we held contact
until the time the expeditioners could see the Jights
of the eity. Taking the last message sent by radio
from the party we dashed to the telegraph office,
phoned ihe proper authorities, and rushed ot to
meet the expedition in our own boat, the VESGT-1.
Meeting them about an hour out, we sccomvanied
the ship to her berth, I shall never forget the
sight of the ship as she slid through the night like
a great Arctic spectre, and the docking of that famous
ship amid the cheers from the iand.

Like WRDME, we also have received many letters
of appreciation from people who have depended on us
practically as their only mesns of communication
with the outside world. It is gratifying to receive
such letters, and they mean much fo fellows like us

v




who do not receive anything from a venture of this
kind besides experience. 1 am carefully preserving
all records connected with the expedition as valnable
sonuvenirs. In davs to come we ean look back on
these with pride. Mr. MeCracken announced just
before he left that VEBGT was the winner of the
fuily mounted magnificent walrus head as a token
of appreciation for the xood services rendered the
capedition by our station. This will be the most
prized possession of all. It :s hoped VEBGT’s per-
formance wiil put the station in line for the H-tube.
uffered by WBDME, aiso. 7This is the second time
& Prince Rupert amateur station has come into the
limelight for its work with Arctie expeditions. The
execellent work of Jack HBarnsley, nc9BP, with Don
Mix. then operating WNP, will long be remembered,

All this js just another link forged in the long
chain of worthwhile sccomplishments that amateur
radio is building up throughout the worid. As the
years go by the amateur is becoming wmore and
more un ever growing necessity to the welfare of
expeditions and nations.

JE— SPS—

Wanted!

ORE volunteer transmitting siations are needed

to broadeast code practice for the beginners’

program that we are conducting. Approxi-
mately 500 beginners have responded to vur recent
notices in ST. Our supply of mimeographed ma-
terial, exhausted by such a demand, will be revised
and reprinted. Before this happens we shall need
more relinble transmitters over the whole country.

The requisities are briefly, that yon have g good
station and that vou be willing to spend several hours
etich week transmitting ecode practice in the 160
meter hand. Radiophone stations particularly are
suilable for this work; we have segeral of them
enlisted aiready.

i you feel that you would like to do some good
work for the A.R.R.L., and if yon are equipped to do
it, kindly drop us 8 line giving the schedule that you
propnse to follow,

Twr- new voiunteers are io be added, with their
sicheduless

FRIDAY:

WBASW (1820 ke.j 10:80 to 11:15 p.m., E.S.T.
SATURDAY:

WBEASW {1820y ke.) 10:30 to 11:16 p.m. B,8.T
RUNDAY:

WSAEQ (1750 ke, band) 1:00 pm,, E.S.T,

if you're looking for code practice near the 7000 ke,
{40 m,) band, it would be well to listen for GBR on
8108 ke, 87 m.i. This station sends the British
Ofticial Press starting ai 7:00 p.m,, E.B.T. A five
minute break occurs at 7:156 p.m., after which the
'hrna,%nasi: continues watil approximately 7:80 p.m.,
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Official Broadcasting Stations
Changes and Additions

¢Local Standard Time)

WIANI, 3620 ke.
cept Sat. and Sun.
Wed., Fri, 7:30 pm,
Tues. Phurs, Sat.,, T:16 pm: WI1AUR, 4000 ke,
(R0 m.) Tues, Fri., Sun, £:00 pm; WIAJC, 7110
ke, €40 m.) Tues., Thurs., Bat., 6:00 pm; W3QP, 3660
ke (82 m,) 7:16 pm, Tues., Thurs, : W6AMM, 7318 ke,
(41 m.) 6:45 pm. Tues. Thurs.: WeBWS, 7180 ke, {42
m.) T:30 mm. daily ; WEAGQ 7930 ke. (37.8m.) daily
except nat and Sun, 11:30 am, WICIQ, 3705 ke.
(%]l m.) 7:30 pm Mon. Wed. Fri.; WICZC, 3945 ke.
{78 m.) 7 pm Tues. (sometimes r[‘humﬁp; WRJIN-
WIBJW, 1200 ke. (250 m.) 1:00 and 7:30 pm Mon.
Wed. Fri.; VE4ADB, 7500 ke. (40 m.) 9 pm Mon.:
‘%F4DP 15, 3’((' ke, (19.5 m.} R:30 pm Wed.; VEAFV,
ke, (37.7 m.} 9:30 pm bun., VI*AF‘N, 7790 ke,
%5 m.) 130 pm Wed.

(22,9 mw.) 8:50 pm daily ex-
WIAQT:, 3500 ke. (80 m.) Mon.,
3 4940 ke, (80 m.)

ELECTION NOTICE

To Al A.R.E.L. Members residing in the Seciions
listed below: (The list gives the Hections, closing
date for receipt of nominating petitions for Section
Manager, the name of the present incumbent and the
date of expiraiion of his term of office.} This notice
supersedes previous notices,

in e¢ases where no valid nominating petitions
have heen received from A.R.R.I. Members
esiding in  the different Soctions in  pesponse

our previous notices, the closing dates for receipt
nominating petitions are set ahead to the dates
given herewith. In the & e of nominating peti-
tions from Members of a Seetion, the present incum-
hent continues to hold his official position and carry
on the work of the Section subjeet, of course, to the
filing of proper nominating petitions and the huld-
ing of an election by ballot or as may be necessary.

Closing  date for
petitions specified

of the present Present term of

Faar on or hefore oflice ends
Hection noon of the dates (1928)
Western N.,¥Y. Diee, 20 Taylor, WRPJ iulv 1
Louisians Dee, 20 . Fi BUE €
evada Tee, 24 'wh‘TT()
West Virginia i 15 }
Alabama Hoffman, W8HD Aue. 2
Philippines D, Trum, WHAIF Jnly ?
Bouthern Minnesota ¥, Jdimenez,
Virgtn a 1! Aotin 1y
Arizo 20 D. (‘ot m, WIBYA Nov. Aa
a8, l‘ -Cuba-P.R.- Isla J F Wohlford, W3CA [)nc
of Pines Dee, 20 B, Lamb, WBAND
Han Franciseo Dec. 20 H I, Reid, W4RTI
£ W Fratrerson,
{resigned)
Newfoundland and Canada
Nominating petitions for Bection Managers io

Newfoundland and Canada should be addressed to
Canadian General Manager, A. H. HKeith Russell,
YEIAL, § Mail Building, Toronto, Ont., Canada., To
be walid, petitions must be filed with him on or be-
fore the closing dates tamed.

Newfoundland meai Raid, VEXAR July 13
. Al i

Tee, &
New Brunswick i B, L-a'ey YEIEL A
Nova Brolia ‘ﬁ’ €, Borrett, WEIDD A

PRI W, Hyndman, VEI
British Columbia

Au
Saskatchewan E. 8 Brooks, VESBI D
W I Pickering, ¥

i D

l)ue to the resignation of Mr. Patterﬁ-m, WGVR, in
the Ban Francisco Section of the Pacific Division,
effective at once, nominating petitions are hereby
solicited for the office of Section Communieations
Manager, and the closing date for receipt of nomina-
tions ab AR.R.L, Headquarters in Hartford is
herewith specified as noon, DNecember 20, 1928,

. You are hereby notified that an e]f:ction for an
AR.R.L. Section Communications Manager, for the
next two-year term of office i about to he held in
each of these Sections in accordance with the pro-
visions of By-laws 6. 6, 7 and &.

2, 'The elections wﬂ] take place in the different
Sectxons immediately after the closing date for re-
cetpt of nominating petitions as given opposite the
different Sections. The Ballots majled from Head-
quarters will list the names of all eligible candidates
nominated for the position by A.R.R.L. members re-
siding in the Sections concerned.

4. Nominating petitions from the Sections named
are hereby solicited. Five or more A.R.R.L. mem-
bers residing in any Bection have the privilege of
nominating any member of the League in their Sec-
tion as candidate for Hection Manager. The fol-
lowing form for nomination is suggesied:

(Place and datey
Communications Manager, A.R.R.L.
1711 Park St., Hartford, Conn.

We, the undersigned members of the AR.R.L. re-
siding in the............. Bection of the..........,
Division hereby nominate......... A Lo} i
didate for Seection Communications Manager for this
Section for the next two-year term of office.

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

The candidate and five or more signers wmust be
League members in good standing or the petition
will be thrown ont as invalid. The compiete name,
address, and siation call of the candidate shouid be
included. AN such petitionsa wust he filed ai the
headquariers office of the League in Hartford. Conn,,
by noon of the closing date given for receipt of
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nominating petitions. There is no limit on the num-
ber of petitions that may be filed, but no member
shall sign more than one guch petition.

4. Members are urged to take initiative immedi-
ately, filing petitions for the officials of each Section
listed above. This is your opportunity to put the
man of your choice in office to carry on the work of
the m'gamzatmn in your Section.

weef', 1. Handy, Communications Manager.

ELECTION RESULTS

Valid petitions nominating a aingle candidate as
Section Manager were filed in & number of Sections
on or before the c¢losing dates that had been an-
nounced for receipt of such petitions. As provided
by our Constitution und By-Laws, when but one
eandidate is named in one or more wvalid nominating
petitions, this candidate shall be declared elecied. Ac-
cordingly election certificates have been mailed to
the following oificials: (These officials will welcome
your monthly activity reports.)

Address %-year Term begins
Carl T Jabs, WOBVH, 1822 James St.,
t. Pa Oct., 20

Section
Northern  Minnesota

St
Solorado ;

& R, btedman, WOCAA, 1641 Albion
#3t., Den Oct. 20

E. €. Thompson, VRE3FC,
dale Ave., Toronto

In the Rhode Island Section of the New England
Division, Mr. R. 8. Brown, W1AAL, und Mr, G. N,
Kraus, W1BCR, 92 Keene $t., Providence, R, L. were
nominated. Election results: Mr, Brown, 18; Mr.
Eraus, 32. ™r. Kraus therefore has been declared
elected, his term of office beginning October 81,

As usual amateur radio was called upon to play
& part in the handling of election returns in the
recent national election. New Ashford, Massachu-
getts, a town in the heart of the Berkshires, for the
fourth time was the first in the United States to
ecomplete its vote earlier than any other place in
the entire country., Two amateurs, Prentiss Bailey,
aperating WIBGD, and Walter Groves of WIAXW
at Pitisfield, Mass. flashed the count to The Berk-
shire Bagle and the Associated Press af 6.84 a.m.,
as soon us the count had been completed. The vote
was said to be the earliest ever tabulated and re-
ported in a presidential election. Both accuracy
and speed were csseniial in puiting over this nice
bit of amatear communication waork.

Ontario
206 Queons—]

ARMY-AMATEUR NOTES

SECOND CORPS AREA—WZSC the Corps Area
Net Control Station, is on the sir every night on
3866 ke, i77.2 m.) and is always ready for traffic of
any nature, whether Army-Amateur or general.

Western New York State Net: WSDME has resumed
the weekly net schedules that WSR8AHC formerly kept
with W2SC., WB8AHK is married now but will resume
his A-A work in a short time, WSAFG, WSCVJI, and
WSBFG are ihe active stations in the State Net.

Fastern New York State Net: W2ZKR has been
busy lining up the various ecounty Net Control Sta-
tions. The Net is functioning in fine shape. W2ANV
in assisting in the organizing of the up-state counties;
and W2BGB is the New N.C.8. for Albany County.
More A-A stations are needed in this loeality. In-
terested stations should send their QSL ecards to
W2PF., W2AND, W2JA, W2ALP, W2BCO, W2AJL
and W2CZR continue as the active stations in their
raspective nets,

New Jersey State Net: W2A0H is acting N. , 8.
of the state owing to the temporary absence of W2CP
and W2JG. W3ATJ is the new N C. 8. of Burlington
Jounty. ‘The iime of the Net schedule has been
changed to 11:30 p.m.,, E. 8, T., on Monday nights.
The monihly Army-Amateur A, R. R, L. meeting held
at the Army Building, 39 Whitehall $t., New York
)ity, on the first Monday of earh month have proved
o be a great success. Over 300 amateurs attended
the Oectober meeiing and even more are expected at
the November meeting. Colonel Allison, the Signal
Officer of the Second Corps Area, will be present
and there will be & demonstration of Signal Corps
ghort wave equipment.
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.'BRASS POUNDERS’ LEAGUE

Call Orig.  Del.  Rel. Total
WSCHC - 422 103 750 1278
oplHR 186 176 629 994
WE6AMM 185 365 36 586
WIMK 30 113 261 454
WIBEQ 375 14 32 421
wWaMQ 29 17 340 386
W6AIM 34 340 376
W5AIN 88 ’"6 216 360
WBDBM 81 22 240 343
WIAUF 328 —_— 328
WIDWN [ 10 300 316
WIAMG 51 33 22 206
WIDEA 32 24 215 271
WSAVK 18 21 228 267
W3IAKB 9 40 217 266
WIAFB 18 17 234 264
W7AAT-QT 56 4 196 256
wip 33 9 211 253
‘WIEDW 5 7 240 252
K4AAN 131 1 109 251
WBEMQ & 8 225 241
W2ALU 45 135 80 210
WIDGW 4 & 228 240
WHEC 40 6 186 234
WIAYK 116 8 108 282
W1AKS 28 13 186 227
W6BZR 2 8 216 "‘*G
WSAHC 22 120 82 224
WBCMB 30 54 140 224
W6ZRBJ [ 2 206 214
WBDED 49 28 130 207
WeBFY 26 47 183 206
WsDSP 48 29 116 201
WIAUR 42 37 119 198
W2APV 52 116 5 178
W3ZF 36 a0 39 165
WZEKR 2 85 47 144
WIWV 33 57 33 143
WIBCA 18 654 66 138
WBARX 10 50 56 116
W6BAS 29 BB e 87
W6BYZ 17 63 e 80
W2BRB 16 62 — w8
WBCLQ 3 58 i 64

WSCHC holds first place in the ranks of our
B.P.L. in spite of heavier traffic at oplHR and
WBAMM which moved them up to the head of
the list, These three stations head our list for
outstanding meritorious performance,

All these stations appearing in the Brass
Pounders’ League are noted for their con-
aistent sehedule-keeping and reliable message-
handling work in amateur radio. Hpecial
credit should be given the following stations
responsible for over one hundred DELIVERIES
in the message wmonth: W6AMM, oplHR,
WIZALU, WRAHC, W2APV, WIMK, WBCHC.
Deliveries count!

A total of 200 or more bona fide mesanges
handled and counted in accordance with A.R.
R.L. practxce, or just B0} or more deliveries will
put you in line for a place in the B.P.L. Why
not make more schedules with the reliable sta-
tions you hear and take steps to handle the
trafic that will qualify you for B.P.L. mem-
bership alsol

W6DZL exiracted the following travesty on the
23d psalm from World Wide Wirelesa:

THE PSALM OF RADIO

Radio is my hobby; I shall want no other.

It maketh me to stay home af night,

It leadeth me into much trouble.

It draweth on my purse—

I go into paths of debt for its name’s sake.

Yer, though I understand it perfectly, it will not
uscillate.

The different kinds of notes—they ecomfort me;

Yet it will not work in the presence of mine enemies.

1 anoing the coils with shellae,

But the tunbe spilleth over.

Surely tl"u} radio bug won’t follow me all the days of
iy iile,

For 1f it does I will dwell in the House of Poverty
forever.

Vi



WIMK

A. R, R. L, Headquarters Station W1MK operates on
frequencies of 3576 ke, and 7150 ke. Robert B. Par-
menter, “RP,” is chief operator. Flis ““fist” is famijiar
to most of the amateur fraternity. Other members
of the Headquarters staff use the personal “‘zines”
listed in the QRA section of this issue when operating
the Heundquarters Station.

Throughout this notice the times given are 76th
meridian  iime, otherwise veferred to as Hasiern
HBtandard Time or *Zone plus 5" time.

All the Intest efjficin snd epecial broadcasts are
sent blmultanmusly on 8676 ke, and 7160 ke. at the
i‘ollowmg‘ times :

00 pom.: Sun,, Mon., Tues,, Thurs.,, and Friday,

10 00 p.m.: Mouday and hnday.

12:04 p.m.imidnight): Sun., Tues., and Thursday.

Peripds of GENERAL OPERATION have been ar-
rauged to zllow everyone who may desire to de so
Lo communicate with Hq. These general periods fol-
low {ransmission of the official broadcast wmessayges
usually, They are listed below under 8500 ke, and
Y000 ke, headings depending whether the watch is
devoted to listening on the 80- or 40-meter bands.
7000 ke

8:10 p.m, to #:00 p.m. on Sun., Mon., Tues., Thurs.,
and Fri,

10:00 p.m. to 11:00 p.m. on Tues. and Thurs. {No
witieial broadeast is sent preceding these.)

12:00 p.m. to 1:00 a.m. or later on Sunday night
{Monday z.m.).

T000 ke

10:10 pm, to 11:00 p.m, on Sun., Mon,, and Fri,

12:00 pom., to 1:00 a.m. on the :l'ollowmg nights
(artually the morning of the day following): Mon.,
Tues., ‘Thurs., and Fri. Only on Tuoes. and Thurs.
dows the ofticial broadeast precede this period.

Tratliic to and from Headquarters will travei quickly
through any oue of the following stations with which
regular schedules are kept.

3800 ke.: WIACH, Hrookline, Mass.; WIBIG,
Angusta, Maine; WIBQD, Newport R..; WIKY,
Jambridge, Masa.: WIVEB, Newtown, Conn.: W2J¥F,
dersey City, N, J.: W28C, Woods Island, New York
Harbor; W3QP, Philadeiphia, Pa.: W3ZF, Philadel-
phia, Pa.; W328, 8t. Davids, Pa.; WBAAG, 0il City,
Pa,; WBAYB, Buffalo, N, ¥.; WSBYN, Columbus,
COhio; WyDED, Holland, Mich. : W8ZZ, Detroit, Mich. :

WOAPY (on 7000 ke, band), Berwyn, Il.; W30X,
Louisville, Ky.; VESAL ion 5720 ke.), Toronto, {Int.
7000 ke.: WSAYH Muskogea, Okla.: W5JC, Ban

Amomo, T-:xas‘ W(»BMW. San Jose, Calif.; W6WR,
Ban Franciseo, Calif. : W6ZD, Berkeley, (.ahf WITTX,
Beattle, Wash,; WOBCA, Ft. Madison, lowa; WQBLL
Alton, IM. (8t, Louls traffie) ; WODWS, Kansas City,
Kansas: WOXT, Minneapolis, Minn.: VE2BR, Pointe
{Claire, {jue.; nj2PA, Port Antomo, Jammca. B, W. I
mumpmn h‘athr-) WKBT, 8. 8, City of New York:
WEBS, Yachi (,arnesz.

TRAFFIC BRIEFS

Recently the Los Angeles made 2 irip from ILake-
hurst, N, J., to the helium plant at Fort Worth, Texas.
The Navy Iepartment had no radio instailation at
the latter place, and therefore called on amatenr
radiomen. WHEAVS’s transmiiter, consisting of an
UX-R62 on 700 ke, (38 m.) was moved to the helinm
plant and put into operation prior to the time the
Fers Angeleg ieft Lakehurst.

Communication was consistent throughout the irip
down, with NERM {the Iss Angeles working on
%490 ke, (86 m.). WBAVSE was operated in shifts by
WHWZ, WBAVS, Gordon Cail White, E. M. Frost, and
Karl Kilander. The Jollowing report was given to
the Navy Department nupon the return of Log Angeles,
by the Commanding Officer:

“BAVS, an improvised amateor station ai
the mast at Fort Worth, rendered especially
valuable and satisfactory serviee. It is recom-
mended that this station be thanked in some
auitable manner by the Department for their
ronscientious and untiving eForts during the
flight, and their excellent spirt of co-opera-
tion.”

Although Naval stations ordinarily can not work
amateur stations promigsenously, a special order au-
thorized eommunication of NERM with W5AVS. This
iz another sample of what can be done by amateurs
to help TTncie Ham. Good work, fellows!!

Vi

These three- and four-element things that are
instrumental in getting signals into aud out of the
air have heen called tubes, valves, bottles, and jugs.
We found & new name the other day in a report
from VE3FC. He wanted to eall ‘em lanterns. An-
other one for the book, Noahl

In 1929 the problem of increased selectiviiy on re-
ceivers will be very important. Did you know that
even two stations operating on exactly the same fre-
que‘xiz?y ean he separated if the proper method is
Usie

Doe Woodruff, W8CMP, Las the dope and explained
it to the gang ai the West (Gulf Division convention,
It’s simply to make the receiver PORTABLE [l Have
you heard of Doppier's Principle? Of course you've
noticed, when standing by the track as Number 17
flew by, how the pitch of the whistle changed the
instant the locomotive passed you. 'That’s it: the
pitech of approaching sounds is higher than that of
receding sounds.

In the zame way, if your receiver is moving toward
E \:ransm!ttmg radio station, the relative rate of the
arnvmg radio waves is of course hu;her than when
the receiver is ai a fixed location or is moving ewey
{rom the transmitter. Suppose W9XXX has a port-
able receiver and, finding the W1XXX and W6XXX
are transmitting on exaetly the same frequency, he
hitches bis wagou 1o a star and beging cruising toward
WIXXX., As WIXZX moves, W1XXX eclimbs up on
the dial, while W6XXX moves down on the dial
By regulating the speed of the star, WIXXX can sepas
rate the iwo interfering stations with a nicety known
only in dreams. (Alasil)

Doe also pomtq out that it iz posaible to abandon
loops as direction-finders. Suppose that WIXEY is
WIDUMB and does not know that the first inspection
district is east and the sixth inspection distriet is west.
He wants to find their true bearing from his location,
s0 he eruises in a cirele, noting that when he is
moving in 28 north-to-south direction the signals arrive
at dial settings identical with those obtained when his
L;tar is stahonary Ergo: the transmltters, WIXXX

and west from WQDUMB

Further applving Doppler’g Principle. it is evident
that ping-in coils are not necessary. Merely regulate
the speed of the star either to or from the ineoming
ai, thus changing the frequency, The principle
is OK—no kidding 11!

W2RYO was rvaciug against time the other day
to keep his schedule on the twenileth Century
Limited traffic route. The Stutz was going ninety
miles per hour when suddenly sverything went blank.
Ome man died and we understand that the schedule
from W2BYO that night had to be postponed.

Contacts between the TInited States and Canada
wounld be much more numerous if 1V, &, amateurs
would listen on the exclusive Canadian amateur band
720 ke, (525 m.). VE3CJS, Canada’s Route Man-
ager, tells us that from seven v.m. (B, 8. T.) until
midnight or later there are Canadians on B720 ke,
who are eager to work TI, 8. amateurs who are on
her 7000 ke, (40 m.) or 500 ke. (80 m.). The
Canadians, after ealling C€Q on 5720 ke., will indi-
cate on which band they will listen in this fashions
EA O CQ CQ de VE3ZCT VEICT VEICT 8500 AR.

Laet’s get on to this 5720 ke. freguency with our re-
eeivers and handle more Canadian trafiie, fellows.
If your receiver can not tune to 5720 ke., & new plug-
in eail can be mwade to cover that band. Or, if vou
want to find the band more quickly, you can shuni
rour 7000 ke, veceiving coil with a variable conden-
ser, thus adding eapacity which will raise the period
of the cirenit to a point whers- WLW’s high frequency
radiophone broadcast comes in. When this point is
found. the added variable condenser should be “fized. .
As WLW’s high frequeney transmitter is found just
above {in kiloevelesi and just helow (in wave-length)
the Canadian 5720 ke, band, you will have no trouble
finding the spot,

SWGT, is an Athenian ship. Niritos, and has worked
WERCCY, on the 14,000 ke, band.

WIMK will not operate on Christmas Day, This
station will operate as wsunl Tuesday night, Jan. 1,
1929,
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DIVISIONAL REPORTS

ATLANTIC DIVISION

OUTHERN NEW JERSEY—SCM, M. J. Lotysh,

W3CFG—First place continues to be monopolized

by WS8CPG., WS3ATJ turned in first report as
un ORB. W3BWJ promises some schedules. W3ARR
furned in his initial report and expecis to do better
in the future. W3IV moved to New York. Appoini-
ments of W3CO, W30Q and W2IS have been can-
celled, SBome of our prominent ORS are due for s
buggy ride this month. To eliminate the hangers-on
who habitually report no traffie, 3 monthly minimum
of 5 messages will be effective Jan. 1. Any station
that c¢annot get on the air five nights per month
and average one message per night ought to be
ashamed to keep their certificate. 1f you want to
keep in the swim, come across with the goods.

Traffic: WSCFG 78, W3ATJ 7, W3BWJ 6.

MD-DEL-D. of C.—8CM, Dr. H. H. Layton, W3AIS
~~Maryland: W3IAPX at Annapolis will be on
shortly with a 50 watter. W3TR also at Annapolis
reports that W3RQ is perking on 7000 ke, W3CGC
sends in a good traffie total. WIBBW was also on
the job. Delaware: WSAJH shook the YL and is
once more burning the midnight ¢il on 7350 ke,
WBALQ shouts his head off on phone when not
moving traffic on 7500 ke, WSAIS has a fifty watter
perking. Dist. of Columbia: W3GT ai Bolling Field
and W2AF sent and received messages both ways
between Washington and New York on speed test,
beuting Western Union by oune minute. W3BWT
will soon be back on the air with a brand new
antenna. W3AHP reports a new 100 wait set soon
to go into action. W3ASO ig active in Washington.

Traffic: Md. WSAPX 8 W3BBW 43, W3(QGC %6.
Del. W3AJH 8. W3ALQ 2, W3AIS 6. D. C. W3AHP
38, W3ASO0 16, W3GT 69,

WESTERN NEW VYORE—SCM, . 8. Taylor,
WEPJ—Well, gang the bunch are still at it handling
trafic with a few more additions to our midst.
WBBHA and WBCHG sare coming to the front.
WBABX iy working again. WS8AHC has over 200
messages to his eredit this month and a couple of
schedules. WRAKZ is back with trafic. WSARX
‘makes the BPL this month on Jdeliveries. WBAVS
reports traffic. WBBBP siarts off handling traffic
and schedules. W8RBCM iz QRW with school. WEBFG
has s new sereen grid receiver., WERBHA and
WBEBHX are handling traffic. WSBLP is handling
traffic, W8BJO is another mnew one to our list.
WSBLY and W8BMJ sre ufter traffic.
a few to report this month. WSEBUP expecis io be
on steady now. WRCDB expecir big things. WRCNT
wot  message from RK-702, ILemingrad, Russia.
WRONX siates things arve poing wood. WSECPQ is
pushing his traffic up apgain after a few months
stay in Enrope. WRCSW blew his 50 watter, WRCVJ
wins the booby prize with just one message., WSDFW
has been working on 14,000 ke. most of the time,
WADII makes ithe BPL again, WEDME has schedules
with eeveral stations. He ulso states that WRAHC
works the Byrd expedition every morning, W3IDQP
Jost his sky wire. WBDSP’s new QRA is Sgracuse.
WEDUP is another addition to our gang at Martins-
ville, N. ¥, WARFC is another addition. WRQB has
busted loose again, WRTH managed to put aver a
few boy z“scout messages, VESDA, P. . Box 10,
Clorbyville, Canada, wants schedules -vith W8&s.
‘Those who wam: schedules please write WSAYB, Mr.
Harry Frost, &3 Huessy Ave., Buffalo, N. ¥.

Traffic: WBABX 5, WRAHC 224, WRAKZ o1,

WBAVS 15, WEBBP an, WRRCM 17,
WEBFG 4, WSBHA 37, WRBHK 15, WBBLP &.
71, WEBLV 13, WEBMJ 29, WEBQK 4,

‘WEBUP 7, WECDB 48, WRCNT 77, WRONX &2,
WRCPCQ 31, WACSW 20, WRCVJ 1, WRDFW 18,
WRDIT 142, WRDME_18. WaDSP 201, WSDUP 23,

WRFC 61, WBQB 2, W8TH 7.

WHESTERN PENNSYLVANIA—HCM, A, W, Me-
Auly, WROCEOQ-~WBCHC, & new ORS, leads the pro-
cession this month with one of the largest fotals
this section has ever had. W3BCHC is also an 0OO.
WRXE is back on the sir with tubes loaned them
by the General Flec. Co. WSBGW & an active ve-
liable station. WRCEO is using a vemote controlled
transmitter working on a rigid copper tube antenna.
WRRHW was OSQ DFAL, the Norwegian Motorship
“Markand” while it was at Barcelona, WBON7Z has
another new job. WBCFR says that his old reliable
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WSEBQK has .

sked shIAW left for the USA. He is trying to
isnd & sked with sbiAT, W8AMU is buck on the
air regularly after a spell of sickness. WBABW was
on for a nice total this month. WBAGO is on the
road much of the time. W8AGQ is now operatmg
regularly, W8ARC is on occeasion, WSAYH is over-
hauling his transmitter. The Frie Amateur Radio
Club held a banquet at the local yacht club Oet. 18
at which several of the West. Pa. hams in that city
took part. The Amateur Transmitiers’ Assn. of
Western Pa. has nearly a bhundred members. HSome
of the fellows have written that they have not re-
poried on account of not havmg the report eard.
Report on a piece of wrapping paper if you can't
find anything eise, but REPORT,

A late report from the Krie Amatuer Radio Club
correcting the call of the president of the ciub to
WBBVG and not as printed in Qct. QST. Also, some
notes on individuals: W8DOB has a RAC power
supply on his 3500 ke. phone. WBGTI is sattending
college in NYC according to veports, WSBVG has
g 1929 transmitter on the test board at his shack:
WHLS has disposed of his transmitter and will de-
vote his time at WSAMA,

Traffic: WBCHC 1275, WBXE 1983, WBBGW 139,
WBCEO 83, WSDHW 52, WBONZ 36, WSCFR 33,
ggﬁ%{g 25, WS8ABW 25, WBAGO 13, WSAGQ 6,

EASTERN PENNSYLVANIA—SCM, J. B. Mor-
gan, 2nd, W3QP—fixteen stations reported with an
average of over 100 messages apiece. Four stations
made the BPL in this section. WSRA iy keeping
# sked daily with neAWG, WBAWO says his new
shielded receiver is the berries. W3CDS shows im-
provement. WSADE QRMed by power leaks. WBAKB
takes her old stand in the BPL. WSAVK has
another new crystal. W3QP’s new wave is getting
out better. 'WEWJ wants more radio shows to raise
trafic totals, The 20th. Century Limited BExpress
Route of W3ZF Is still going well. WSDHT is still
having trouble with BCLs.

Trafic: WBAVK 267, WEAKB
WEWJ 178, W3QP 178, W3ADE 170, WSZF 185,
WEDHT 63, WRBAWO 40, WBCWOQ 35, W3SANS 24,
W3CDS 22, WSRA 10, W3BFL 9, W3AFJ &,
W3AHZ §.

266, WBMQ 241,

CENTRAL DIVISTON

ENTUCKY—3CM, J. B, Wathen, III, WIBAZ—
I WOARU bhad to shin up 65 fuooler to replace a
He said he waan't seared—much, WIAUH
in BG but can't QSO. WHIAZY also lost
antenna, WOBAN will soon be on again wiih a new
house. Bet it’s usbestos. WIBEH iz 2 bhig pgame
hunter--shoots vats {from shack door. WIRGA
snagged his Gth continent and wants WAC tag.
Our travelling man, WIBWJ, is drilling holes in
Ohio, WOCEE wrote his report from classroom.
Wavy Dept. zent WICRD s nice letter for his
hurricane relief work., WYCRJ has a new antenna.
WIJL sports 4 %523 and wnses ‘em ull ai once,
Whew! Working EE, EF, and BK in row is duck
soup for WIENR. Both ops of WIMN are busy with
WHAS., WIDWQ and WIFQN have returned to the
fold. Welcome, OMs.

rope.
wots R6

Traffie: WOCRD 41, WIBAZ 34, WOCRJ 23, WI0X
27, WOAUH 18, W9Il, 18, W9AZY 10, WIBGA 10,
WOARIT 6, WIBEH 4, WIDWQ -‘»i, WIMN 3,
WIENR 2.

ILLINOIS—30M, F. J. Hinds, WOAPY—WIAVY
is taking over the operaling of WOCN, WuwCZT
played “Blowie” with all his condensers, WICNY is
on 1580 meter fone. WOIRCR and WIGCT will try
29 me, WOBNI dropped into Chicago for a visit,
WIAFA blew the 250, HEx9CSW is on again with
10 watts. WIREJO has a scheduie with the Byrd
expedition. WIBTX plays chess over the air overy
Sat. night with WIERU. The OW at WIAAFW has
just allowed him to get back on the air. Hi. WORAJ
has a new Zeppelin and mereury arc. WOONP has
an 80 meter voltage fed Hertz. WIAPY is erecting
new mast and antenna, - WIBZO Is now remote
comtrolled. WOERU is Hee. and Treas. of the Rock-
ford chess and checker club and is QRV for wames
aver the air. WIDCK i now crystal. WOML states
the Bell Telephone network of hams is in no way
commercial. Only Bell employees ave eligible. WIDYL
is experimenting trving to get the Xtal to work.
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WIDGZ runs 28 me. tests, WICIA worked his 60th
country by a QSO with AS-RA1l. The Waukegan,
Ill. gang are starting a radio ciub. FB, OMs The
Chicago Radio Traffic Assn, held its annual banguet
which was & great success.

Traffic: W9BZO 83, WYEJO 5%, WICIA 96,
WIMI 66, WYDCK &6, WOHACU 65, WIERU b4,
WuDLYL 60, WIFCW 47, WUKFO 37, WIASE §s,
WUDXG 83, WYAD 28, WIECR, 28, "WUEFD I8,
WODGK 26, WHALK 24, WIDOX 23, WOFHY 23
WuBLL 21, WYFDQ 19, WIAPY 18, WODGZ 18,
WUCZL 17, WICZT 16, W9CUH 13, WOAFB 10,
WYCNP 10, WICUO 9, WYBSH 7, WOBTX 7, WIBVP
7, WIBPX B, WUFDJ 17, WORZQ 5, WOBRX 4,
WODDE 4, WIBNI 3, WYARJ 1, WORAJ 60.

MICHIGAN—SCM, Dallas Wise, WSCEP-~WSECHT
has a new monitor box. WYEAY has a 1829 re-
ceiver. WYCE reports. WBAUB attended the Western
Michigan Hamfest at Holland with WSDWM and
WRAHM., WBCKZ has been QRW. WBAMS is
building a new outfit. W2BJQ has been keeping
a bunch of schedules. WS8ZF iz ready with a new
chemical rectifier. WBCWN has a new 50 watter.
WEDYH has moved. WBAAF works on  3790.
WEBRS is #till on the job, W8CU handled one
USDA message. WEBGY has gone down to 14,990 kes.
WSACB is helping get the 1874 ke. transmitter at
Cuss High in commission for the coming beginners
work. They have a fine class attending night school
and we can expect a new bunch of operators before
long. WO9BTQ is going to install an 952 with mer-
cury are plate supply. WSBLZ reports the (rand
Rapids Club going fine now. W8DSF has a B battery
operated set. WBDED is very QRW getting out the
trafic paper and keeping & bunch of skeds. The
Western Mich. Radio Assn. held their meeting at
WSDED’s October 7th. The following were present:

WEAAFR WB8AJL, WBAHM, WSAUB, WRCHT,
W3COW, WsCP, WSDED, WSDUA, W3sDVQ
WEDWM. The 107th Observation Squadron 32nd
Div, Mich. Nat’'l. Guard have installed a 100 watt

self-rectified transmitter at the hangar on Plymouth
Road near Detroit and will be ready to work the
gang on both 7500 and 8900 ke. bands using the
call WROO, Imme] of WBAM is ihe oy in charge.

Traffic: WSDVQ 10, WSICAT 18, WSCHT 3.
WIEAY 4, WICE 11, WBAUB 17, WBCKZ 4, WoCSI
22, W8BJQ 84, WBCWM 30, WBAAF 3, WBBRS 18,
WSCU 11, W8BGY 75, WEBACB 8, WSBLZ 4, WIBTQ
8, WRBLZ 4, WBDCW 4, W8DSF 16, W8DED 207,
WBCEP 9.

INDIANA~—3CM, D. J. Angus, WBCYQ——WQAIN
again leads the state with 440 messages.
building a new erystal controlled set. W9DUZ
changed QRA from Mishawaka to Nappannee and
will soon be on 3750. WYFQ is putting in a new
sereen grid receiver. WICFX is a new station at
North Liberty. WIASX is putting in a new
antenna. WICMQ has a new erystal controlled
transmitter going on 3500, WICMQ is a new RM.
WHOEKW is building a new crystal controlled trans-
mitter. WHEPH, WOBZZ, WOFXM, WIFKE, WIEWQ
and WIEYY are all rebuilding according to 1929
specifications. WOIAMZ is installing a transmitter
at his place of business. WIMQ went back to TPTG.
WIAFI will soon have a 1929 set going. WIBIA
tried to sell out for the 6th time but failed so is
back on. WIEVB has a battery operated trans-
mitter. WYGBF at Purdue, formally 9CRV, is
aperating from his room, WOIFVG is at Purdue.
WOEGE and WIDZX are in college at Angola. Now
WOHGCO on 7500. WIRS has moved to Dayion, Ohio.
WIENX is putting in a crystal set, WIDBA again
on at Washington, Ind. WOONC is putting in a
new mast. WIAEB is putting in a 250 watter,
WOBEJT is going again on 7000, WIDUK iz on
8750 now. WYCLL was visited by W8BBH. WIFCG

has his new MG going. WYIEF worked 0A 118
times last month.

Traflic: WIAIN 440, WIEF 42, WIGCO 34,
W9ASX $4, WIFCG 386, WOCOLL 12, WI9BKJ 14,
WSAER 1, WIDBA 10, WORGE 6, WOEEW &5,
WIEPH 3, WIAIP 21, WoaGRF 21, WIDSC 30,
WIOCLO 11, WIEVB 2, WHEKW 27, WICMQ 11,

WOBZZ 3, WOEPH 2, WOFXO 1, WOFXM 1, W9FQ
88, WIFCX 4, WIASK 34, WOIDUZ 1, WICYQ 15.

WISCONSIN—S(CM, €. N. CRAPO, WaVD—
WIBWYZ is our leader this month. WOIEMD has
been off the air for a time due to illness, WHDLD
tried to improve his transmitter but had tough luck.
WIBPW is keeping three schedules. WIDEK i¢
trying to QSO all the boys he met at the Convention.
WIDTK is keeping schedules with WSDED and
WODGW. WIFSO has schedules with WIASX and
WoDKA. W9SO operates on 14 me., 7000, 8500 and

X

1750 ke. WYGAOQ is reporting consistently. WYEYU
has vebuilt the old haywire outfit., WYCVI con-
tinues his totals WOEUH gets out fine with 130
volts on 3 20lA tubes. WIFAW is on 850 every
morning. WYEWN is handling his share of traffic,
WuBWO fried 160 for a short time. WODZZ says
his schedules went hay wire for two weeks on
account of skip distance. W9FSV reports. WIEBT
and WYASL are on yet, WYDNB is rebuilding for
1929. WOYEEF is on 7000 ke. now and then. WYBIB
is handling some traffic when he isn’t grinding
erystals, WOVD is sagain rebuilding.

Traffic: WIBWZ 182, WYEMD 110, WHDLD 101,
WOBPW 100, WIDEK 88, WIDEK 76, WuFSU 64,
WUsSO 52, W9GAO 48, WOIEYU ®45, WoCVI 39,
WOEYH 34, WOFAW 21, WOEWN 19, W9BWO 1y,
WoDZZ 17, WO9FSV 11, WYEBT 7, W9ASL i,
WOEEF 2, WODNB 1, W9BIB 1, WoVD 11.

OHIO—SCM, H. €, Storck, WBBYN-—The oid
regular, faithful gang are plugging away. WSDBM
leads again, WSCMB was second. W3UNO strove
mightily but fell a little short of BPL. W8CXD
has been working the Byrd Expedition. WSCFL has
been having a lot of tough luck. WEBBR is still
blowing filter condensers. WSBAQU has a 1929 trans-
mitter. WECRI will have his ORS soon. W%CSS has
several good schedules. WS8BAU hopes to have =
new crystal soon. WBUXW has been put oun the
bhonor roll by the Sec. of CUommerce for his iine
work in the Florida disaster. ¥FB, OM, WSDBS blew
his 50 and is getting an 352. WBDDK is still
experimenting, WBCAU and WBEQ are on again.
WSEDDF sends his total. WBCNU js going to find
out how good these 222 rigs ave. WBCOFT had over
700 QS0s this month., W3BDVL reports for the first
time. WBDJV is QRW school. WBAPB broke his
mercury are tube. WBBAC is rebuilding entirely.
WBARW has a good neon tube wavemeter built for
1929, WSDIA is on occasionally,. WBDSY is QRW
work, W3BSR is coming along nicely. WREJ re-
ports a party at WBUP’s new home. WSAYOQO was
on. WBADS is runner-up for ORS. WBAO¥E’s trans.
former broke down. Tough luck, OM. W3RDMX will
have a couple of 50 watters going soon. WB8GZ is
on now and then. WEDTC repaired his MG; WBRADH
now iz WRALC. WBDJG is going to be on regularly
soon. WSDHS has aimost everything mnecessary for
rebuilding. WSDPF has trouble with his power
supply. W8BKM needs a new stick up for his
aerial. WBBAH has moved to Springfield, Mass.
WBBYB is well started. WSRN will be with us
again about Dec. Bth. WE8PL is not on the air yet.
The SCM is rebuilding a little for 1929,

Trafic: WSDBM 843, WSCMB 224, WBCNO 165,
WSCXD 71, WACFL 67, WRBBR 64, WS8AQU 4e,
WRCRI 44, WBCSS 40, WSBAU 387, WSCXW 34,
WS8DBS 81, WADDK 381, WBCAU 20, W3EQ 28,
W8DDF 28, WBCNU 24, WBCFT 21, WSDVL 20,
WBDJV 20, WBBYN 20, WBAPB 1Y, WBBA(C 186,
WACPQ 14, WBARW 11, WRDIA 8, WEDSY §, WSGL
8, WEBSR 6, WREJ 5, WSAYO 5§, WBADS 4, WBAOE
4, WBDMX 4, W8GZ 3, WR0OQ 3, WSDTC 2.

DAKOTA DIVISION
OUTHERN MINNESOTA—SCM, D. F, Cottam,
WIBYA—WICOS has been busy testing. WIDOP
is rebuilding. WIEFK works WFBT. He is
building a 222 receiver. W9DMA says traffic is picke
ing up for a change. W9BFO had his station out to
the fair and handled a little traffic. WYEYL has
overcome key clicks., 'W9DBC is building 2 new power
supply system. WOIAIR says our favorite word “junk”
does not apply to the 1929 outfits and that it is a
real pleasure to use one., WIERT is on the job, on
14 me, WIBHZ has been hunting in North Dakota.
He sent out Qs with a duck caller and got the
limit. Now he's strong for ducks. WOIDGE has five
more trips on the barge line before tying up for the

winter, WIBKX is ready for traflic.
Traffic: WICOS 41, WIDOP 27, WOEFK 12, WODMA
11, WIBFOQ 10, WIEYL 9, WODBC 6. WOAIR 6,

‘WYERT 4, WIBHZ 2, WIDGE 1.

SOUTH DAKOTA~—SCM, D. M. Pasek, WIDGR~—
Johnny is still at the top in traffic, even tho he was
off 80 for quite & while when he lost his antenna.
Common, gang, let’s see if the rest of us can’t raise
our totals some. WONNS reports several skeds and
that ex9DES is now W6BCS and that ex9BQV is now
WTANV, WIDRB and WIFEX are rebuilding, WIDLY
i3 traveling around the siate wourking for the tele-
phone company, W9DB manages to operate a little
in spite of the BCLs. WIEUJ worked hoth coasts
and the gu'f in one hour with an A tube and B
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batts, WODIY and W9AGL are busy with their BC
stations,

Traffic:
WeDB 11,

NORTH DAKOTA—SUM, Bert W. Warner, WODYV
~-The fall weather is puiting the run on the QRN.
WIDM is doing some rebuilding and is very QRW with
school work, WOICDO 15 going fo make the wind-
mill run his battery charger so0 he c¢an run his
dynamotor for plate supply, WYCUT is attending
8chool but finds time to handle some traffic, keep the
gond work up, OM. 'WIBVF, the new RM, comes
across with a nice bunch of traffic and says he is
building a 1929 {ransmitter, Best of Iuck, OB.
WIDYA keeps plugging away,

Tratic: W9BVF 22, WoCUT 10, WIDYV 4.

NORTHERN MINNESOTA-—SCM, Cari L. Jabs,
WOBVH—-This report comes again from WIEGU—
the oid SCM. WYKEGN comes into the picture with a
nice even hunderd in traffic. ' WYEGU has his crystal
set finely tuned now aznd is working regularly, keep-
ing schedules and working DS besides. WOFFU is
working on his 1929 set. WOIDPB reports bad weather
for radio. WOEHO was only able to keep his one
schedule this month, WICTW says he can’t get =
DX recelver going. WIABV is leaving for school,
WIERB works mostly on 3800 ke. WYCF reports
trafie, WYCIY is all set for 1029, WOEHI is getting
some meters and reports a new ham in Duluth, viz:
WIFZM. working evervthing with 500 volts on a
201A tnhe. WIDOQ is ready for 1929, since WOCKI
and WY9EHI hooked on his rectifier. WIBCT has
moved to Ft, Snelling,. WIAKM has heen on the
air a lot. WIEGF sent in his report from Galesbure,
I, WIBMX lost his plate transformer. WOIBVH
will be on with his new 1929 transmitter as soon as
he installs an antenma.

Traffic: WOEGN 100, WORGU 42, WIFFU 82,
WIDPB 30, WOEHO 22, WICOTW 16, WYABV 14,
WIERB 18, WICF 9. WoCTY 8, WORHI 5, W9DOQ §,
WYBCT 2, WOARM 1.

WIDWN 316, WIDGR 53, WIDNS 485,

DELTA. DIVISION
REKANSAS—SCM, H., E, Velte, WEABI—Fellows,
we had the honor of handling the most traffic in
the Delta Division last month, Let’s see if we
ean't keep up the goed work and show them what
Arkansas can do. WBCK has retyuested that his ORS
be cancelled for since the death of his father, he is
very busy with the banking business. WBAQX is a
new ORS, WBAIP is going to be on with a 250 watter
soon.  WbHQV will be on with a 180 meter fone and
a 40 meter c.w, before long, WHART handled some
trafie, WBHN is rebuilding for 1929, WS5ANB is
operator at KLRA, W5HPX is operator at KGHI.
WEBCZ is busy with BCL sets. W5HAMX is a motion
picture vperator, W5IQ has finished rebuilding his
transmitter. WBHZAA is gelting out consistently with
a 210 tube. WHAUU has turned into a battery expert.
WERP iz on with a fifty watter., W5SS has a new
B85 foat pipe mast. WS5AAJ iz back with ns, ‘WHEDD
is also back., He hag a new 3500 ke. transmitier en.
¢losed in plate wlass. WBARA reports that he is
getting out well.
Traffic: WBAQX 5, W5IQ 3, W5ABI 21, W5SEP 7,
WE5ESS 1, WHAAJ 20, WEARA 12.

TENNESSEE—SCM, Polk Purdue, W4FI—This in
the new SCM’s first report and finds this Section
rather inactive., Get your reports in, fellows, and
let’s put Tennessee up where it belongs, WASP writes
a nice letter reporting for the Knoxville gang, W4FX
has a new ®52 going. W4ABYZ has rebuilt, and will
be our new Route Manager if he wants the job. WiDG
is rebuilding. WAAHD is on ouite often. W4GL
paid the S8CM and WAFU and W4HE & visit & short
Hma avn  W4ARR i active and veports working NJ,
NL and NP. W4BU is on frequently. W4NL is about
the only active station in Nashville, The SCM will
be very glad to veceive reports from all who take
an interest in amateur radio in this section, We
need more ORS: here i your chance to get into
the work, OMs.

MISISTSSTIPPI—RCM, J. W. Gullett, WHAKP--
WEAJT has moved to New Orleans, We are sorry to
{ose wou, OM. WEFQ reports schedules with W8ARV,
WeDITO and W4KY., WALU paid WEFQ a wvisit.
WBANP has business QRM. WBLY iz now on 175
meters uring fone and he has lots of fun up there,
80 he save, WHAED is thinking of a crystal control
transmitter. WBAKP i« having good Iuck lately.
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WSBBX was hurt in a foot ball game. We haope that
he will recover al an early date. I am again calling
the attention of the Mississippi gang to the fuct that
they tust report every month if they want to keep
in good standing as an ORS.

Traffic: WHAKP 53, W5TFQ 17,

HUDSON DIVISION

ASTERN NEW YVORK—SCM, F. M. Holbrook,
W2CNS—W2BFF and W2BGB are our newest
ORS. W2ABY handled traffic from New Haven
Radio Show. W2AXX is getting his 1929 transmitter
in shape and has helped W2ACK on the air. W2BKN
is keeping good schedules with KFR8. W2AYEK has
a new car, W28J operates Morse lines and control
woard at WGY when not agitating bug at W2SJ.
W2BGB bas filed application for N. €. 8, for Albany
County Army Amateur. W2ACD is on every day
after 8 pm. W2BPV, ¢x-8BQK, is trying to put
Hehenectady on the map. W2AGR attended Cambridge
Radio Club and handled message for WIKY on her
pet, W2BOW is still playing with television. W2ANS
is elated with & new shield-grid receiver. W2ZACY
reports many new hams starting. W2ZBHV has an
®A2, W2AAN has & new QRA, W2JE overhauling
the set for 1829, W2APQ isx waiting for new BO.
WIBIE and W2BNF anxious bo form Wesichesier
Radio Club.
Traffic: W2BFF 97, W2ABY 64, W2AXX 28,
WeBKN 16, W2AYK 13, W28J 12, W?.AN’V 11,
W2BGB 8, W2ACD 7, W2BPV 8, W2AGR 4, W2CNS 1.

NEW YORK CITY & LONG ISLAND—SCM, M. B.
Kuhn, W2KR—The usual reliable stations are con-
tinuing their fine work and New York, is 'Btll! carry-
ing most of the traffic from Byrd’s expedition chyoug_h
W2ALU, W2KR, W2BRB and WZBFY who maintain
daily schedules with the feei of ships bound for the
Bay of Whales. .

anhattan :W2ALU has a new transmitter on the
Zfir. W2KR is going to rebuild. W2ANX is back
on the air with a 1929 set. W2BGO tries to ar-
range skeds with most every station he works, WZAFO
is rebuilding for 1929, W2BNL reports. W2BCB
has # fine transmitter going.

Bronx: W2APV has been delivering plenty of mes-
sages to people in N.Y.C. due to his nightly skec!
with NJ2PA. W2BPQ is a very active station and
is due for an ORS., W2BBX was forced to resigm
his Route Manager’s job due to work and co'lese
{Sorry to lose you, OM—BSCM). W2AET is off on
account of rebuilding. W2CYX reports.

Brooklyn: W2BRB is handling plenty of trafiic from
WFBT on 20 meters. W2PF is very busy with his
Army-Amateur work. W2CRB moved and s on
14,000 ke, with low power.

Long Island :W2BFY, who has been keeping L. I, on
the map, is leaving us and moving to New Iondon,
Comn,, where he will sign W1ANG in the future.
W2AVP still keeps up his traffic, WZ2ASS reports
that the Nassau Radio Assn. has & good start, a good
transmitter and twelve good (?) operators so far,
WIZAVE expeets to be on very soon with a new 192¢
rig. W2ZBO will soon have his new transmitter on
the air. W2ALS will soon be on with a new outfit,

Traffic: Manhattan: W2ALU 240, W2KR 144,
W2ANX 32, WIZBGO 24, W2AFO 21, W2BNL 6.
W2BCB 6. Bronx: W2APV 173, WZBPQ 52, W2CYX
32, W2RBX 10, WZAWT 4. Brooklyn: W2BRRB 7%,
WePF 26, W2CRB 6. Long Island: W2BFY 206,
‘W2AS8S B8, W2AVP 79, W2ZAVB 10.

NORTHERN NEW JERSEY—8CM, A. G. Wester,
WZWR—W20TQ had the misfortune to have his new
mast eome down. W2JC is still operating on 7000.
W2CID had to dismantle the works due to paints
working in his shack. W2JG is all set up again and
is going out to find trafic. 'W2BDF has a small
transmitter on 7000 while the large transmitter is
under construction. W2ANG is on every night from
g to 11 p.m. W2CIX has resurrected some of his
500 vcyecle equipment from spark days. W2BY re-
ceived a report from Poland. W2IS has installed 2z
MOPA which works fine. W2AOS is acting NCS for
the Army in N. J. W2BJI is now permanently lo-
eated at the YMCA building in Hackensack. W2BGG
is on 8500 snd handles a good amount of traffic.
W2RBTH and W2BIW are on the air quite regularly.
W2GE is still at Netcong with the A, T. & T, Co.

Traffic: W2JC 8 W2CJD 4, W2BDF 7, W2ANG 12,
W20IX 6, W2BY 3, W2IS 4, W2BGG 26, W2A0S 29.




MIDWEST DIVISION

OWA—SCM, H. W. Kerr, WIDZW-—Ilowa has

four stations in the BPL this month. Fine work

fellows—now et’s increass that number next
time and see to it that lowa is at the top of the
list. WOIDEA again hends the jist but leading close
behind are WOEDW and WIDGW. WIEDW has
a daily sked with the Byrd Expedition and declares
he will keep it until the South Pole iz polarized.
WHDGW has & new Zep working on 7000 ke, and
3600 ke. with five skeds, QRV all directions. WIBCA
tops the deliveries with 64 for the BPL list. WOIEHN
in added to the OBS list with skeds at 7:15 pm daily
on 3850 ke. or T700 ke. except Sunday. Herm tied
with WICZC on +this month’s totals. WICKQ is
atill Q8O daily with ca-5HG. WYEJIQ is lining up
ot the XG relay chain, WOCUX is commercial op
on the 3, &. Puritan but will be on ai home for
winter tie-up. WIFJA is originating megsages around
the college. Scems as though we should increase the
number of messages originated in Iows above 119.
Let's go.

Traffic: WYDEA 271, WIEDW 252, WOIDGW 240,
WIBCA. 138, WOCZC b9, WIKHN 5Y, WODZW 41,
WOCKQ 31, WIFJA 21, WeCOVU 19, WIBP 12,
WOEIW B, WOEJQ 6, WIDPL 5, WOASM 5.

KANSAS—SCM, J. H. Amis, WICET—WIFLG
feads the Section. WYCFN has QRM from school.
WODIH has two xztals, WIBHR has a one tube
MO-PA. WHICET sold his 222 receiver to Himoe of
WNP fame. WODFY lost hiz power transformer.
WIOLN has & nice bunch of skeds going, WOIHL
is getting @ bunch of skeds lined up =2and can
GSY 2500, 7000 and 14,000 ke, WOBIL is sendinz
code practice on 1880 ke. every night from 7 to &,
WICKU is going strong on 3500 ke. A new RM wil
be appointed foon, WYBPL reccives # jetter from
WR2ZFG and says he will be on again Nov. 1b6th.
WIDNG has a veal YI, now and says she will soon
Le his OW., WIBUY is back from (uba.

Tratlic: WQBPL 14, WOLN B56, WICKV 36, WYBII
13, W9HL § WODFY 12, WHCET 82, WODIH 14,
WICFN 4%, WIFLG 114, WIBHR 18.

NEBRASKA—SCM, . B. Diehl, W9BYG—W9ANZ
now has a crystal on 7050 ke, WOQY and WOREW
are very busy these days. WUDFR says his new
HRA is FB. WODUR and WIFAM sare rebuilding,
WaDI has wvechauled his ouific. 'WIDNC sends us
& wonderful report. WIBOQ has a new dynamotor.
WOCHB is in school. WIBBS is rebuilding. WICDB
s his almost finished now. Mrs. WIBYG has been
undetr the westher for a couple of weeks so OM
WHBYG has not had all of his time to put in on
radio.

Traific: WIANZ &, W‘)DVR 7, WOFAM 29, W9DI
&, WIDNC 10, WICHB ¢

g ]SSO‘[JRI_ﬂ.L.!CM, L. B. Laizure, WIRR-—Activity
fouls eame to a climax with the radio show
itly. Over 500 messayges were dispatched from
stations of club members, WOZK has two new 1929
models on the air. Considerable traffic was handled
throngh WZK this m(mth. WYIBEU handled some
unusual DX, keeping a nightly sked with O0O-BAM.
WADZN s back with a 250, WIBMU is alse QRV
for itraffic. WODUD had school QRM. WIDLR is
keeping a  sked with WIDAE., WIDST got his
stuff hooked wp. WOIFFW seads hiz first report.
WOIDORE got his 852 hooked up in a TPTG layount.
WONAE, RM, sends in a good report of skeds.
WODAR iz having considerable ypectifier {romnble.
WIDHN reports for the first time. The 20th Cen-
tury velay roube has been extended into Missouri
via WQAIN and WSDAR. WYBBO lost his mast and
antenna in a storm, W9B§V and WIBUL are ve-
building. WYBZM was on a i‘f-w times when home
from school. W9ASV iz hooking %. W. Mo. up with
his sked with WIDKG. WIFEQ s on regunlariy.
WIRUR s on. 'WIDKG savs skeds are doing wonders
for traffic. WICOJR handled some official traffic in
Brazil. WIERM sapplied for TISNR and kept a few
skeds when possible, WIATW ix in the T0. of Mich.
thizs vear. WYDVF operated from WICNS, WOIBJA
handles traffic. 'WOFVM reports for the first time
with wood traffie. WIETUA sgends hig last report as
he iz QRD Melhourne, Fla. WOICDF is back home.
WQF‘(‘Q handled some Byrd Fxpedition iraftic. WOFBF
! skeds on 1820 ke, with WITK and WOFSL

FNJ keeps n sked with WHFBO WIDWK
comes  back  with  traffie, WOAYX hit  the
BPL this month. The SCM depends on WIAYEK
fit the BPL this month. The BCM depends on
WOIAYER for most of his traffic due to inability io
match operating hours with anyone else, 'WIGBC
reported by radio ss did WIAYK. WOBQS vebuilt

XIx

the works, WIEPX sends in a very complete reporc
by card and letter. WYDMT kept an irregular sked
with W7LE. Kansag City stations ave trying to
make up for small numbers by more intensive activity
per station. WIEQC hit the BPL and kept several
ukeds, the most DX sked with W6BTX. WHFIO keeps
skeds east and south and is getting out well, traffic
for Joplin and vieinity will move readily via WOFIO
and WOFEQ. WIRR is on for traffic on 5500 ke,
hand at 12:30 noon and after 1 am (ST daily ex-
eept Sunday. WQDQN will resume skeds soon.
Traffic: WIBEQ 421, W9ZK &6, WIBEU 42,
WYDZN 30, WOBMU 27, WIDHUD 13, WIDLB &,
WoDSU %, WIEPX 18, WSDMT 19, WIECS &8,
WOIGBGO 7. WYAYE 232, WYDWK 2, WOFNJ 39,
‘WOHCDF 18, WORUA 25, WIFVM I3, WIBJA 61,
WODVF 2, WOERM 10, WICJB 22, WIDKG 17,
WHEUB 4, WHOASV 46, WIDAE 388, WIDHN 7,
%Vggg) 10, WIDQN 14, WOEQC 112, WY9EMH 18,
4 T8,

NEW ENGLAND DIVISION

EW HAMPSHIRE—SCM, V., W. Hodge, WI1ATI
N --~W1IP again leads us, WIARW is Just getting

started in Manchester. WIAUE sends in a fine
total. WIBFT has a MO-PA going on 7000 ke. He
reports WIBK, WIIH, WiBLA and W1AIA active in
Durham. WIAUY says lots of QS0’s but not much
trafiie. WIAFD iz back on 8500 and anxious for
trafficc, WIAEF’s 1929 transmitter is perking FRB.
WIIN reports. WIANS sends in a good report.
WIBST in Berlin is geiting out fine with his new
transmitter. The SCM has received his commission
a3 Ensign in the Naval Reserve and would like fo
hear from anyone interested in enlisting in the
ITSNR.

Traffic: WIIP 109, WIATJ 98, WIAUE 53, WIBFT
33, WIAYD 26, WIRST 17, WIANS 16, WIARF 2,
WIAUY 1.

MAINE—SCM, Fred Best, VVIBIG—mThe Route
Managers, as imed up for the coming traific voar,
will be: WICDX, southern and wesiern Maine:
‘W1AUR, Central Maine; W1AQL, esstern Maine, and
WI1ANH, northern and northeastern Maine, Maine is
particularly lucky in bhave g0 many gualified traific
wen, and it is our hove that Maine repains her ald
prestige as a real traffic section. WI1AQD and W1AQL
are Official Observers, OM and OW WIAJC send in
a fine fotal. Mrs. WIAJC reports & new ham in
Portland, WICTR., WIAUS handled & good siring.
He is lining up the hams of Lewiston and Auburn and
hopes o form a club scon. WI1ART reports hearing
K-FR6. WI1KQ with a beantiful note on $500 ke,
turned in a fine total, WI1AHY gives us a fine initial
rotal, WIAQD, our 22 me, pioneer, did some real
work this month, WIBIG rebuilt his outfit and now
has & 1929 model. WIASJS is located on 3500, 7000,
and 14,000 ke, WICOV hag hopes of being an ORS
soon, ‘WIBFZ will be back on the 3500 ke. band.

Traffic: WIAUF 3 WIAUR 198, WICDX 054,
WIBIG 4%, WIANH 41. WIAJC (OW) 27, WI1AUS
84, WLART 27, W1AJC (OM) 19, Wi1AQT: 17, W1COV
14, WIKQ 12, WIAHY 11, W1AQD &,

WESTERN MASSACHUSETTS—&CM, Dr. J. A
Tessmer, WIUM—WIBWY Bays the Bprinefieid Rarixo
Association is active, QRH is 710 e, WIEO is on
%500 and 7000, 'WTAK?’ s new QRA is &7 Halford St
WIAJK, the very active secretary of the W, B. Assn.,
pounds hrass weekly (not weakly) with the Naval
Reserve. WIBKM is reporting himseif on 3710 ke.
WI1AMZ is still plugeging away at school, WIRSJY
can almost always be found at WIBWY., WIADO has
joined the Naval Reserve. Much credit is due him
and WIAST and the s of operators handling the
240 messages of the Woreester Radio Shnw of which
177 were sent from the point of origin throneh
WIBCO, WIANT keeps schedule with WIBC Mon-
days, Wednesdays and Fridays, 2:30 pm. Please ook
tor him on 8820 ke, for oifieial hmadnmh, The
‘Worcester Radio Assn. thanks WIBLV. WiBWY and
WIAAW for handling such a great number of mes-
for them. All hams are eordially invited fo at-
t@nd the &un, morning talks ai the headquarters
of the Worcester Radia Assn. 274 Main 8i, Room
301, at 10:45 am.

Traffie: WIRCH 180, WIBWY 20, WIANT &6,
WIRKM 20, WIEQ (2, WIAKZ 10, WITUM 5. W1ADO
%, WIFG 2.

VERMONT—ECM, €. A. Panlette, WIIT— ‘WH“(‘X
takes the high mark this month, 'WIVYD is wetting
the aetive list now., WIBJIP iz aiill QRW with his
work, WI1AOO has to work until 9 pm yet he turns
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in a report and is keeping s sked besides, WIAJG
has been very QRW, WIIT has dusted the old set
off. WIBCK has been traveling. Any station not an
ORS is invited to report. IDue aitention will be
given your reports, OBs,

Traflic: W10GX 68, W1AQ0 59, W1BJP 12, W1IT
8, W1YD 8, WI1AJG 4,

CONNECTICUT-—8CM, (. A. Weidenhammer,
W1ZL—Our honor roll this month includes W1AMG,
WIAFB and W1MK. We uneglecied to mention that
‘W1ASD was honored in the same fashion last month.
WITD and WIBNS were other stations with totals
of over a hundred. WIVE had 2 new antenna in
operation only a few days when an irate BCL eut it
down. WIPE is using a 210 on $500 ke. and expects
his brother, W1AZR, to open up soon on 7000 ke, with
a B0 watter, WI1VB is still busy on 8500 ke. WIHJ
i using a Z10 in the TP-TG cireait and is attempting
to work his brother in the Philippines. WICTI and
‘WIBWM paid the Danbury gang a visit recemtly.
WIATG i» expecting to refurn to the air with a
*bang” shortly. WIAMC is studying hard to get good
grades, WIAMG is going “great guns” on 7000 ke.
WIBMG is back with an 852 on %000 ke. WIBJK is
busier than ever with his telephone work., WIBGC
has been exploring the mysteries of the Zeppelin
antenna, WIAFSB not only made the BPL this month
but also worked a station on a rubber plantation
down on the Amazon. He put fifty messages across the
Atlantie. FB. WI1TD reports that the T. R. ¢lub
had an exhibit at the New Haven Arena Radlo Show
through which 270 messages were handled. W1BHM
is active now on both 3500 and 7000, WIBNS is very
busy with football. He is on 3500 ke. and ready for
your traflic, though. WIBI-WI1BQH is the bhappy
owner of a commereial ticket, WIOS was visited by
five put-of-town hams called during the month. The
YL is getting aplendid reports on her B battery set.
WI1IM has been appoinied one of the Jenkins Honor
Roll Radiovision Reeception stations. Nice work, Cliff}
WIMK was heard and called by GS5ML ai 6 o'clock
a few evenings ago. Who said the 3500 ke, band
eould not be used for DX 7 A hay-wire set with a 210
wag hooked up and W1ZL worked W6BAX on 28 me.
The SCM is having difficulty in finding enough room
for a decent 3500 ke. antenna. WIRP has erected a
unew Zeppelin antenna. WIBLF is very busy with
auto repairing work.

Traffic: WIVE 33, WIPE 32, W1VB 29, W1HJ 21,
WICTT 19, WIATG 6, WIAMC 7, WIAMG 806, WIBMG
5, WIBJK 7, WIBGC 8, WIAFB 254, WITD 1486,
W}BEJ\! 10, W1BNS 108, W1IM 9, W1RP 30, WIMK
464,

EASTERN MASSACHUSETTS—SCM, E. L, Battey,
WIUE—W1AKS again leads in traffic with 227 msygs.
¥B. WIWYV makes the BPL with deliveries, WILM
veports early. WI1AAW is active, WICQ keeps 25
achedules per weck. WIBBT is doing good work.
It is with much regret that the SCM announces the
passing away of W1ITU of Concord who although 7
years of age, was one of our most active hams, WlRF,
W1BDV, WIGP and WIUE are studying hard. W1KH
paid WiMK a visit and says it’s & wonderful station.
W1KY is kept buay with her RM work and schedules
which she kecps. WIAXA and WIPB are bhack on
the air., WIBVL worked W6UF on 28 me. WIAZE
is on. W1APK heard signals from the Graf Zeppelin.
WINK anticipates sending play-by-play report of
Revere-Nashua fooitball game to WITA. That’s real
amatenr work, OM. WIACA i on 150 meters.
WICMZ has worked all continents but Asia. WIRY
copied the Wavy Day broadeast. WIFL was in the
hospital. WI1ACH is keeping schedule with WIMK
twice a week. WIAST is QRW BCK work. WI1BIX
iz active. WIRL has new shack built in his cellar.
Wi1SB has new antenna systers. Doe of WIIA has
a beautiful signal on 14,000 ke. All hams who are
League members are invited to send their reports
in each month to the SCM and he will put as much
as he can in the reports regarding sveryone.

Traffie: W1AKS 227, W1WV 148, W1CQ 93, W1ACH
21, WIKY 67, W1ACA 62, WICMZ 40, WIRY 86,
WILM 82, WIKH 31, WIAAW 81, WIBVL 15, WIPB
13, WIRIX 12, WIFL 10, WINK & W1ASI 6, W1AZE
6, WIUE 5, W1APK 5, WIBBT 2.

RHODE ISLAND—SOCM, €. N. Kraus, WI1BCR-—
WI1BIL ir back on the air again permanently. W1iBLS
says conditions seem to be getting betfer but not much
message trafic. WICKB has been off all month
due o rebuilding of his transmitter for 1929, WIMO
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aays traffic is scarce and DX is very poor.
2000 volt power transformer blew out twice.
sends in & good report,

Trafflc: W1BLS 10, W1MO 8, W1BLV 51.

‘WiBDQ's
WI1BLV

NORTHWESTERN DIVISION

DAHO—SCM, James L. Young, WTACN-WTYA is
installing & crystal, W7ABB is the USDA sta~
tion for Boise and is actinx RM. WTIY-QA is

still on the job and hands in a nice traific total, WIES

is on regularly on 7000 ke. WTALC is working DX
on & 201A with 176 voits on the plate, clicking s
couple of first district stations. Both WT7ALC and
WIEJ are afier ORS appointments. WTAMG is one
of the ops at WIYA., WTUJ and WTAQC {ex-9BKH)
are installing the new broadeast station, KIDO,
formerly KFAU, WTHK is going with WTACK,
WTACN, and WTAFK at the key and aboui twenty
new ops in training. WYCW is home for a visit,
The 5CM wanis to hear from every station in Idaho
8o that we can get better organized to put Idaho on
top. Let’s see & report from every Idaho ham,

Trafic: WTABB 102, WTYA 486, WTQA-IY 385,

WTALC 26, WTEJ 16, WYACN 4.

OREGON—SCM, R. H., Wright, WIPP--W7ABH
has handled traffic to Byrd ifrom WFAT, WIWR
shows a good total this month. WTLT has been on
14 me {or the past month. W7PL has been experi-
menting with antenna and filter system. W7AJZ
signed up for a hiteh on the Coast Guard Cutter
Algonquin, WINP ig back on his light ship job.
cx=-WWTMM has taken the 8. 8. Wew York io the
Orient. WIAEK is very QRW with his Yis
WIRZ  is delighted with his new irans.
mitter, WITVQ is married now, WTMV is on occa-
tionally, WYUN, the "Big Noise of QOregon” is on
consistently, handling the bulk of Portland’s itrafiic.

Traffic: WIWR 47, WIUN 45, WTABH 28, WILT
17, WTPL 19, WTAKK 11, W7SI 11,

WASHINGTON—SCM, Otto Johnson, WIFD—
WITX leads in traffic this month, maintaining his
Alaskan schedules and clearing much Y0OQ traffic.
The Gunstons tie for second place, Bill, WTAAR and
Red,” WIGP keeping Tacoma and Olymma repre~
sented on 14 me. and 7000 ke, Cagey, WTIZ main-
tains his schedule with nn-7TNIC. Tommy Baird re-
ports activity in Spokane, He bas & new MO set
going now. WTADB is a newcomer in Tokio. WIAKU
is working on television transmitters. WTLZ gays
monitor boxes are the clear dope io check on your
sigs., And now for some real news! Washington
now has a real YL op in the person of WTAOW,
Welcome, Dolores, and may you work all the boys
you met at the convention, “QU” ai WIMK please
note—We hope to have a photo of [iolores in our
next issue of QST, We also have two OW ops coming
at WILZ and WTFD. Hi.

Traffic: WITX 74, WIGP 48, WTAAR 48, "WTUX
88, WTLZ 21, WTARU 17, WTWT 15, W71Z 15, WTACA
18, WTACS 10, WTKT 10, WTADB 6, WTFD 5, WTVL
3, WTAGO 8.

MONTANA—3CM, 0. W, Viers, WTAAT-WTJC
handled 2 number of messages this month. "WTDD
says the new #50 watt outfit is getting out fine.
WIFL says the new UX2B0 chirps too mueh. W7ZU
has his new 1929 station built., W7AAW was ex-
perimenting on 28 me, WIEL has ’been busy., WTHP
has a new transmitter. WILC in Billings s on
7000 ke, with & 50. WTAFP at Red Lodge is still
very busy. WTAAT-QT made the RPL this month.
This station may be found on 7550 and 3780 ke,
every day and night. Speedy and reliable QSR is
guaranteed.

Traﬁ‘ic'

TFL

h.

WTAAT-QT 256, WTJC 51, W7DD 21,

PACIFIC DIVISION

08 ANGELES—SCM, D. ¢, Wallace, W6AM—

Three stations make the BPL this month,

W6BZR, W6ZBJ, and WETJJ with forty stations
reporting to this office. W6BZR reports that power
leak prohibited extensive work. W6BZR was “QS0
four continents in five hours.” W6ZBJ is keeping
some good skeds., WECHA put up s new Zepp using
No. 6 wire, W6UJ had a big month. WEHT attended
the Convention at Qakland. W6OF reports conditions
on 80 meters gelting better. WO6DKX i building a
new fransmitter for 14 me. WEAPW is going to
school. W6BRO enjoyed the Convention. WGABK
now hag a TP-TG set. W6BIX won 2nd prize in
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the receiving contest ar the Convention. W6AKD has
heen rebuilding the iransmitter, W6AWY goi an
2932 whne i san Francsco. W8DK has discovered
thar, the spring coil out of old blinds make good high
amperage air cooled resistors. W6AOS worked WFBT,
W5E5AM  was reported RY on 8500 ke, in Japan.
WEAGR and W6DBM send in good reports. W6ALR
i® going w0 build a new szet. W6DHM is qguite busy.
WEASM wants fo hear more siations on 14,000 ke.
WOEKC is going to be an ORS. WGEEB is taking
uight school course on telephony with W6DHU aund
WEALG ar 1J. €, L. A, W6COT has heavy QRM
from school, W6CHT is still aboard Kemp. WeCUH's
sked is still gomg sirong. WOGDHR is keeping two
skeds. WHPY is on. He has W6APN opping there,
wu, WBZZA vreports QSO0's were bhad with Mrs.
WGAM from ARRL (onvention at Oakland snd
from fpokane, Wash. WHAKW announces that
WSFAN has moved {o a sanch 3 mile from
WEAKW. WO6AHS has just quit the 5. 8. dstoria,
KEGEP and is now operating EGHV. W6DEG re-
ports that Dan of W6ANO and his Arizona gang
visited WE6DEQG satation enroute {o the (akland Con-
vention, WERHR ceports as usual, WECAG has an
BB2 now. WGB(.,(‘ has been promoted to “Chief” at
FSG. WbAHS is operating KURC, 8. 8. Cathwood,
W6DSG is rebuilding, W6CBD has moved. W6EAF
in QK fur 1920 now. WOEDLK is moving and re-
building, W6DOW worked South Africa both ways
ground the same day and also ilive continents the
sutne day. This sure is FRB.

. The next quartt}ély banauet ﬂf the Los Angeles

ociated Radio \mateurs of Long
iy in charge with W6HT assisting.
Director Babcock is going to bhe there and a Jarge
time i8 promised. Oet. 27th, Navy Day, a general
invitation was extended to the Los Angeles Section
hams o come over to the . 8. 8. Idaho by Lloyd
M. Jones, W6DOB. and among the visitors were
WEQF, WaDY, WHDEQ, OM and YL, WbBBIR,
WEAVT, WGASM ung WHELZ. The Pasadena Short
Wave Cllub holds its meetings in the lecture room of
ithe Pasadena Public Library. W6RJX is secretary.
The Amateur Radio Research Club of Los Angeles
holds repuniar meetings each Wed.

Traffic: W6BZR 226, W6ZRJ 214, WECHA 120.
WaTIJ 177, W6HT 70, W6OF 54, WEDKX 49, WeAPW
46, WOBRO 37, W6ARK 38, WeBJX 23, WEAKD 20,
WRAWY 19, WeDKV 19, W5AOS 17, WEAM 15,
WBAGR 14, WeDBM 13, WEALR 12, WSDHM 12,
WEASM 9, WEEKC 9, WEEEB 8, WeCOT 7, WCHT
7, WACUH 6, WEDHR 6, W6PY 5, WBZZA 2, WEAKW
I, W6AHS 1, W6DEG 1.

FAST BAY—&CM, J. W, Frates, W6CZR -~ In
spite of all his other work, W&IP managed to re-
main high traffic man and to make the BPL. W6BI,
a good member of the Night Hawks, took second
place through skeds with K6DV and K7AER.
WARCTX still maintains his skeds with JXIX and
other AJ stations regardless of QRN and bad weather
conditions. W6SR set up ab the Elks Carnival in
Rerkeley during the eonvention and pounded out
quite & bit of traffic; W6CGM has bheen in San
Jose for several weeks. W6DDQ and W6DJE
handled » large number of messages from the Busi-
ness Mens’ Fair at Suisun through a sked with
WEALX. W6BSB has been boosting his traffic totals.
W6HJ keeps his sked with KTAER. WEDWI ex-
pects & new call shortly. W6EDTM is waiting for the
announcement of prizes in the section contest.
WHCDA blew the rectifier for the (UX-852, WEAWER
still pounds away with his usual steadiness. W6ALX
expects to be on 3500 ke. soon, W6OJ is a movie
cameraman and just passed through to make a
Houth Sea sequel to “White Shadows in the South
Sons” with Ramon Navaro and Renee Adoree,
WEERBA says the high-CC TPTG is the raterpillars
nightshirt and that he {8 moving his QRA to get
awgy from his pet power jeak. W6BT/X iz back
io the 7.5 watter after blowing a fifty and four
ITX.280e but is keeping a sked with ac-WUQ with
8 report. WEBZU reports that he hears BCL music
on the harmonics of his wave and wants to know
if hic transmitter is hroadeasting. Page Ross Hulll
WABPC savs ORM from NPG arc mush is terrifie.
WAEDR s bandling more znd more traffic every
day. WACZR siill trying to recover from winning
the division Liar's contest at the convention but
hopes the prize isn't any lie. W6IT, “Scotty.” de-
livered three messages in person al a ecost of three
wallons of gas to save postage, Hi. WEBMS s
king the K6 section, W6RJ will be on 3500 ke.
soon. WBCOL has besn moving his QRA. W6CLZ

Xiv

is still QRW with school. W6EY and WSALV are
rebuilding.

The Oakland Radio Club is back in form after
the convention and will give pl‘mes to high traffic
men in the Section. W6DCZ xs the new secreiary
and W6BDIJ is the new 3gt. Arms. ‘Thanks are
due Dr. Chas. Herrold of hFWM for the publicity
he is giving amateur radio.

Traffic: W6IP 253, WeBI 99, WaCTX 57, WEALX
54, WESR 48, WECGM &4, WeDDQ 20, W&HJ 25,
W6BSB 23, WeDWI 21 WeDTM 14, W6CDA M.
WEAWEF 10, WSEBA 10, WeBUX x4, WeBZU 1,
WeBPC 7, W6EDR 7, W6CZR 8, WEDK &, W6IT
W6BMS 1.

SANTA (CLARA VALLEY—38CM, F. J, Quement.
WENX--W6AMM probably dehvered more messages
this month than any siation in the country. His
daily sked with oplHR is running slong very
smoothly. W6BHY iy installing crysial control and
rebuilding along 1929 linex. W6BMW has taken over
the WONX.-WIMK sked with good surcess, W6RBNH
is going over to 1929 performance, WEALW’s regu-
lar QRE ig 30,000 ke, zlthough set can be raised to
14,000 ke, with 1929 performance in a jifty. W6BYH
is also rebuilding, W6NX is now on the air with
MOPA. W6UF made radio history this month when
he was QSO England on 2% me. WECDW and
WBCZL are both using MOPA. WHKG is rebuilding
into crystal conirol. W6ARV is putting in Mercury
Are and also crystal controi,

Traffic: WBAMM 586, W6BHY 34, W6BNH 10,
W6BMW 18,

ARIZONA—S8CM. D. B. Lamb, WEANO—WeCDY
is busy with school. WEBWS pians to rebuild with
erystal. WBEKY is & new station, WeDGY will
he on the air soon. WABJF iz hitting the ball in
fine siyle. WOAZM can'i gei out of town, WEEAA
!9 going to schaol, too. WhANO atrendm the rddm

Wl‘-SW s husy.
Traffic: WEANO 10, WEEAA &, WEBJP 29,
WHCRA 6, W6BWS 18, WeCDY 15.

PHILIPPINFES—This report ¢ame by radio through
WEAMM—Lt. & A. Birher repurts that oplHR
Lesps schedules with 2eWUQ, ac2AB and ackMO in
Tientsin, China; oplRC in Cavite, P. L: and
W6AMM in San Jose, Calif. Messages may be
routed through oplHR (’ur the following desiina-
tinns: United States, Hawaii, Malay States, Dutch
East Indies, China, and the Philippines.

Traffic: oplHR 994,

SACRAMENTO VALLEY—SCM. €. F. Mason,
WBCUBS—AIl ORS in the Saeramento Ssction ave
going to bhe ecaocelled and new onesx appointed.
WECBS s going to be on with 500 eycies soon,

Traffic: W6DVD 5, WEEEO 42

SAN DIEGO—SCM, . A. Sears, W6BQ—W6AJM
still heads the list on trathe. He is rebuilding and
moving the set into a new shack, WEEC ran up a
fine big total with five skeds, WO6BAS is working
temporary sked with portable W6WL, Fred Wisner
while he fa at Point Argnello deing some installa-
tion work for USN. W6WL pounds in at $an Diego
about K10 nightly, WEBYZ was off ten days vaca-
tioning. He keeps daily sked with KiBD., W6BQ
is on 83540 ke, most of the time, W6BGL reports
fine time at econvention. WBCNK gsay: school and
radio don’t mix. W6BAM is back on 3500 ke. again
arranging skeds for winter. HEx9DES is now W6BCS
at Santa Ana. Welcome, OM. W6FP_ has been
nromoted snd is now Supt. of Northern Dist for the
Power Co, and is moving to Oceanside, WIDOW is
busy. WYBZD has weekly sked with nn-iNIC,
WEOY reports daylight QS0 east coast on 14,000 ke.
W6BFE reports some traffic. W6BAG iz joining
Uncle Sam’s Navy, WBRAKZ has new gear for A0
watts now., WBANC reports again, ready for win-
ter trafie, WEADW sends in report for first time,
WESJT is back in San Diego and will be on again
soon. WBAJM accompanied by WeDNS, WABGL and
WEECH attended the convention in Oakiand, and
reported big time had by all. All bnt one siation
reported on time this month. ¥FB, fellows! New
members sare being added to Tommuniecation Seetion
of USNR reculariy. The Radio Room at the Armory
is about completed and over half of the equipment
installed, NDT will he on the air on 3540 ke in a
ghort time. Amateurs interested should investigate
at _once,

Tratfic: WBAIM 276, WAFRC 934, WEBAS a7,
WARRYZ 80, WERQ 25, WEBGL 2%, WAONK 25,
WARAM 18, WAFP 17, WeDGW 7. WRADW 1B,
WGOBZD 12, WeQY 7, W6BFE 4. W6BGA 2,
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HAWAII—SCM, F. L. Fullaway, K6CFQ—K6DQQ
turned in 4 good report. Says that K6DWZ was over
for the [air and that he met him and went over his
outfit on the submarine. K6AVL is still active and
reporting. K6DPG has a B00 cycle generator. K6DCU
handled some during the weck-ends. K6CLJ got
aeross the U1.S. and Aunstralia on ten meters. K6DEY
is now oping on the 83 C'wlewaii. Turned ham in
port and built 2 ham transmitier out of coffee cans
and bent nails. That is the truth, It was some
hay wire Ilooking outfit but it perked. May have
a picture for you some day. K6BDL is home again
and promises to go back on the air.

Trafic: KsDQQ 128, K6AVL 65,
KéDCU 10, K6CLJ 9.

E6DPG 38,

ROANOKE DIVISION
ORTH CAROLINA—SCM, Enno Schuelke, W4SJ
N —Fellows, I want to express my appreciation
to ali of you fellow-hams in the N. (. Section
for the election as SCM. With your cooperation, we
can make this section one of the leaders in Amateur
Radio, and one which we can justly be proud to be
residents in, W4AEW leads all stations in this see-
tion, W4AR and W4OH are back at school, W4JR
is now on the engineering staff at WBT. WA4TS is on
with 2 new 210, He and WAAFW have applied for
ORS appointments, W4HV waus QSO Graf Zeppelin
while over N, . W48J reports QRM on 7000 ke.
Traffic: WAAKW 82, W4VH 25, WATS 22, W4HV
5, W4JR 2.

VIRGINIA—SCM, J. F. Wohlford, W3CA—The
SOM would like to hear from some ham in this sec-
tion that is inierested enough in the radio game to
handle the Route Manager job for this state. W3KU
has returned from sea duty and is again on the air.
WAWM is rebuilding his station, W3IT is tinkeving
with television. W3TN is still on WICX, W3ANV
hopes to get on during the winter months, W3NM-
DL is using two 210°s on 5500 ke, W3IE is on with
iwo WEH-2168s. WABFE is QRM business. W3PQ is
hack on the air. WARTJ runs WRVA but is on on
Bat. and Sun. W3ALS tnok eight messages al one
Jjump from un-INIC. WBHY has been issued an ORS.
‘W3BZ threatens to try his hand on 3500 ke, shortly.
WABCKT, has no trouble reaching all around the lot.
‘WBRD7 hopes to come on soon, The SCM visited
in Richmond during the month and had a greai time
chewing the fat with the gang.

Traftie: W3ALS 81, W3CKL 97, W3HY 2,

WEST VIRGINTA—3CM, C. 8. Hoffman, Jr., WsHD
~-WRAPN handled over 100 messapes this month. He
reports visits from W9AZY, WSDNN, WSBSZ and
WRVZ, WRCT.Q has new set working on fonr bands
above 28 me, WARVZ still on at WESP. WADNTL moved
to Wheeling from Columbus and has schedules now
with WxCER, WEBAT, WiCOLQ and his brother
vigited WRHD. WSDNN says the visit from W9AZY
made up for his misfortune of blowing = couple of
tuhes,

Traffics WRAPN 100, WRCLQ 64,
WBDNL 22, WBAUL 2, WSDNN 2.

ROCKY MOUNTAIN DIVISION
OLORADO—SCM, ¢, R. Stedman, WQGAAfIt
is with deep regret that we announce the passing
away of Dick Chase, WIFIIY, one of the besi

known hams in the section. Dick was one of our
best liked fellows and will he greatly missed. WIBQO
has moved to a new QRA and is expecting fo get
going soon. WICSR has put in a master oscillator
outfit built along 1929 jdeas. WOETIR says he has
heen too busy with school work to do much but
handled a little traffic. WODRV, WIFEM, WIEOO,
WOEUR and WICTP are other active Pueblo sta-
tions. WIDQV ut Grand Junction is stepping into
it, and has made application for an ORS appoint-
ment. WOFUY put through a good total using a
W.E. tube, The Radio Inspector for the 9th district,
Mr. Hayes, was through Colo. with the result that
practically all hams have Ist class ham tickets or
better now. WIDKM got him a first commercial and
is celehrating sn 8500 ke. WYCDW got a commercial
second ticket, WOCDH s doing hiz usual good
work in his limited time. WOERN reports, WOAYP
is active aguin on 8500 ke. WOASB is busy. WICAA
is crowded for time with his work, WIFPZ sends
in his first report. WOEAM, WIBYC, WAOESA, and
WHCDEG are on deck. WOCOHV has joined up with
the RI's office and at present is in Detroit, In the
mezntime, his wife runs the set as she has a ticket,
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WEDSP 38,

too.  WOICCM, the other Denver YL, is temporarily
off as her big brother swiped her 50 watter.

Traffic: WIFUY 05, WICAA 8% wWoDQV 62,
WOHCDE 20, WYASB 18, WOEUR 9.

UTAH-WYOMING—5CM, P. N. James, W6BAJ—
The S5CM would like to impress upon all ORS that
their reports should be mailed on the 26th if they
want fto be included in QST, Reports from other
stutions are always welcome. Applications for OBS
are needed. 'W6BAJ leads the trafiic list this month
with WEBTX-W6DPJ close hehind, WEBTX ieaches
at Westminster College where W6DPJ is a student.
They have juint station there with an indeor antenna
operating on Y600 ke, WSDZX is on 7000 and
14,000 ke. keeping two schedules., W6DPO is very
bhusy at the B. ¥ 1I. W6DYE spent the wmonth
experimenting with his antenna and transmitter,
WO6RV is busy at the U. of U,

Traffic: W6BTX-WEDPJ 17 “(Sept.-Oct.), WEBAJ
47, WEBTX-W6DPJ 41, W6RV 17, WeDZX 12,
WeDPO 5, WEDYE 4.

SOUTHEASTERN DIVISION

LABAMA—Acting SCM, &, J. Hayne, W4AAQ

—Well, fellows, with the advent of cooler

weather and better conditions, the next report
should certainly show decided improvement. TLet’s
all pull together. W4AAH is doing fine work and
i(eel)s a 'fic}:ed'ilile l;;sn‘thu Hawail, We welcome W4MY
0 our midst. He has opened np with considerable pep.
W4VC and W4AHX are heard frequently. ‘W4J8 I;B
back on the air. W4AHZ is open for traffic or rag
chewing, W4GP pounds the brass once in a while,
WA4ALY is showing decided signs of activity., After
an vahseﬁnce of three yours, WAAJY, ex6ACM has come
to the front. W4AIB is handling the school traffie at
Auburn, WATI is on consistently. WAFN has taken
& position with RCA at Rocky Point. WAVX is get-
ting good reports. W4AHY Is the proud owner of &
uew car, but hasn’t let it lull his enthusiasm in radio.
Congratulations to W4AHO who recently married.
In behalf ol the gang, I wish to thank Alex for the

_fine work he has done as SCM. W4AHR is h K
“ 8 bunch of trafiic. is handling

X W4AAQ has maved and is open
for traffic and rag chewing. W4AHP is one of Mont-
gomery’s most consistent workers. WAAJY is a new
one in pur midst. We remret the foss of W4AIP who
has given up the game. He has long been an ardent
worker and supporter of the League, Now, fellows,
let’s get some new life into the section. How about
a 1009 report next month.
wfﬁ%més ’V&#AJY 57, W4AAH 22, W4AHR 20,
s WAAHY 13, W4AAQ 9, WAMY B8

7. WAAIY 5. WAAHP a0 ¥ 8 Wiy
GA 8, O-—CUBA—BCM, H., L. Reid, W4KU—
Georgia: The stations in this state have come to the
front since the Fla. hurricane and have begun to ap-
breciate the real value of the ham station in case
of emergencies, WA4AJH is quite sctive now. The
B8CM is the instructor at the Ga. Tech, Night School
and has adopted the Handbook as the text book;
South Carolina: WAEY is right here with his reguiar
work and is about the best bet for traffic that way.
Porto Rico: We have not heard from the boys there
H} a good while. Would appreciate a word from one
of you.

Tratfic: W4AJH 32, WAET 78, K4AAN 251,

FLORIDA—SCM, C. B, Ffoulkes, WALE--W4AIT is
rebuilding the set. WA4AGY is pounding hrass. W4HY
hundles traffiec. W4TK made all the continents for
WAC. Bhoot your traffic to W4ARKF, fellows. He says
he will take all he can get. W400 has been rebuilding
gince returning from the North, W4RBN reported by
letter. W4ACC is a movie operator in Dunnellon.
W4AKQ has been having trouble geiting out. W4LK
iz thinking of moving soon.

Traffic: W4AIT 20, WAAGY 18, W4HY 12, WATK
10, W4AKF 9, W400 8.

WEST GULF DIVISION

OUTHERN TEXAS--8CM, Robert E. Franklin,
WHOX—WBAIN leads again this month in traflic

as well as DX, having worked all continents this
month, W5HASM is doing some nice work with a lone
210, WHABQ handed in his veport at the conven-
tion. {ad to see yon, OM. W5SLP is kieking out well
with only 760 volts on his 852, WHAHP has moved
again, WSE5NW is with us-from North Texas. He is
the new op ai KJV, Baytown, and invites the gang
to visit him there, Houston has a new ham WBETE
of New Orleans. Welcome to our eity, OM. WHALA
reports that he will have his station going at Aransas
Pass soon, The Houston bunch is getting ready for
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some ragchews on 1756 meuters (1714.3 ke,). FB, OMs.

Traffic: WSHAIN 360, WBASM 20, W5ABQ 18, W50X
&, WBHLP b,

NORTHERN TEXAS--8CM, J4. H. Robinson,
WHAKN—MNow that all of us have met one another
ut the big convention, we can become re-acquainted
aver the air. WSHY i3 keeping schedules with
WHAFW, WHAIN, WIEQE, and WBAMO in the 7500
ke, band and as usual heads ihe traffic list. WSBBF
is using portable call WHRH ut school. WHAPB re-
ports for the Amarillo bunch. W5QE is a new station
there and WHWX is building & 180 meter fone set.
WHEAAE won the theory book at the convention. WSLC
uses 90 volts on the plate of a 201A on 1850 ke.
WBATZ is busy with & new 1929 transmitter. WEWW
and WHAKN—WEBG are also rebuilding. WOHDF re-
ports. We are in need of a Houte Manager, Let’s
hear from some of you fellows, It's & nice job and
well worth having. WSNW moved to South Texas, He
always sent in his reports on time, and we will miss
him greatly, WSBAD reports DX good down his way.
WHOE is building his iransmitter to cover the 3500 ke,
band.

Traffie: WHEHY 35, W6BBYF 10, WSAPB 8, WH5AAE
a, WSAL‘Z 6, WHAQ 6, WEWW 6, WoAKN 6, WEBAD
. WHOE 2, WENW 1, WbIX 2, WEDF 1, WSJD 1.

(\KLAHOMA—&(JM g, G Morgan, WEAMO—The
air is tingling with activity around this neck of the
woods. ‘The favorite pastime seems to be the old fash-
ivned rag-chewing contest. WHAPG reporis a total
of 57 messages this month, WBAPG is the com-
manding officer of the (Okla, gevtion of the U, .
Naval Reserve, 'I'wo recruits are about to be added as
this xoes to press, namely; WS5AMO and WBFJ.
WBAYO is managing the oscillations emanating from
HGFG. WBANT is nurse maid, janitor and assistant
manager of KGCB., WBSANT keeps regular schedules
with WBFJ every day &t noon so that “FJI” can keep
his folks informed on his education at “0. U.” W5QI.
is working fo-AB(O like nobody’s businesz] WHBCX
is about to loosen the oid fist up and reporis working
a 17, believe it or notl WBZAYV is still held up for
lack of high voltage for the final p.a. WEVH veports
terrific QRM from the Yis., WHAFX is atill grieving
the Joss of the 250. WEFJ is using an 8562 now. W50H
has & new 1928 receiver.

Trafic: WBAMO 207, WbEFJ 186, WSAPG &7,
WBEAYO 18, WEVH 25,

Canada
ONTARIO DIVISION
NTARIO—BCM, E, ¢. Thompson, VERF(—entral
Dist: VEIDY, our RM, is very active and altho
bothered a good deal by BCLs, manages to keep
his schedules and his scalp. VE3CJ is now on the
air at Powassan, near North Bay, Ont. VE3SBP re-
ports activity on 14,000, 7000, and 6700 ke. VESED
at the Central Tech. School is going sirong during
nonn hours every day. VESBL is doing his best to get
his mercury arc rectified signals on the air. VESBO
clicked with VE4IQ of Calgary in daylight. VE3SCL
has changed his QRA and for ihe better. VE3SBC is
keeping regular skeds. VE9AL is known to be on
the air at Jeast once each day. VEBFC uses 5700 ke.
Southern Dist: VESAY is making things hum on the
air around Niagara-on-the-Lake on about 7300 ke,
Tratfic: VESDY 24, VESBC 23, VERCJT 20, VESAY
19, VE9AL 17, VE3BP 1, VF:RBO 1, VESBL 8.
QUEBEC DIVISION
QUEBEC—-3CM, Alex Reid, VE2BE—The booth
which this section had at the Montreal Radio Show
was a real sueces:. As transmission and reception
was very poor in the Hotel, the boys fook the traffic
home and handled it from their own station. The
SCM wishes to thank the following who so kindly
loaned apparatus and donated prizes for the Show.
Shawinigan Water & Power Co., L. R. McDonald,
Burgess Battery Co., Canadian National Carbon Co.,
Harry Bioan, J. A, Adam, and F. W. Heavysege.
VH2AC turns in the best traffic report. He expects
to have a 160 wmeter transmitter on the air shortly
to aid the members of his local club, VE2AX has
rebuilt one of his transmitters. VEZ2CA is still pound-
ing away at DX, VEZAP reports many foreign
contacts during the month. VE2HV has erected 8 new
aerinl. VE2BE siill keeps his sked with 0a-2AE and
is also working the Byrd Expedition hoats. VEZBH
in back from the North and is geitting out well on 14
me.
Traffic: VE2AQ 44, VE2BB 83, VE2AM 24, VE2BR
234, VE2BE 22,

xvi

VANALTA DIVISION

BRITISH COLUMBIA—SCM, E, 5. Brooks, VE5BJ
~VESGO puts in a good traflic total. VEBAL has
skeds on 3500 with VESBR and VES5CT. VESBR has
opened up again and wanis skeds on 7000 and 3500.
VESHK is on the air again., VESCJI works regularly
on 7000 and 14,000. WYCKF paid a visit to VESCO.
Will amateir using the eall sign VESDT kindly send
the SCM his (¥RA-—have a flock of QSIL. cards for
you. Hay, fellows, how aboui everyvone sending in &
report each month on your activities?

Traffic; VESGO 60, VESCO 24, VESBR 19, VESAL
17, VE5BCJT 2,

ALUBERTA—3CM, E. J. Taylor, VE4HA—Most of
the gang are brushing up to meet 1929 conditions.
VIE4AH has moved to & new location and is purting
up new poles, VE4BY is on regularly. VEACL is
back ai University. VE4CU s moving to new loca-
tion. VE4HA is on 14,000 all the time. VE4HM is
on regularly. VEAFL i3 the most consistent of the
bunch, lately. VEAFF gathers in W9XL right along.
.Iéet’s have some dope, boys—we ean’t write without
it.

PRAIRIE DIVISION

MANITOBA—SCM, D, B. Sinclair, VE4FV—VE4CT
makes first successful 28 me. tests in this sscuion,
working six “W” astations on that wave on Qet. 21
with reports of Rb to R7. It looks like a gaia year
for the Prairie Division. A1l dead ORS in this divi-
son are hereby cancelled and a fresh start is being
made. VE4EK and VE4FV are the only iwo still
vetaining their certificates. Three new ones are in
line, however, namely VE4DB, VE4DJ and VE4FN.
¥FB. ©OBS appoiniments have also been requested by
VEADB, VE4DP and VE4FN. VE4GQ has changed
his QRA. VE4DI has just completed his new trans-
mitter and gets crystal control reports. Our old
{riend, VEABP is back on the air again. VE4FV’s
862 is perking at last. VE4AFN got married. VE4DII's
1TX222 i bringing them in FB., VE4ADK keeps &
weekly schedule with WOFYP, VE4HN is the official
call of ex-dNR. One of our most active stations ix
VE4DB., VE4EK is on 14 me. exclusively, VE4ABU's
set has been causing him trouble. VE4AR has re-
built to the TPTG circuit. VE4DJ iz on all the time
on 14,000 and 7000 ke, VEADP bought a Rectobulb
but still gets AC reports. VEADL and VE4GI seem
to be oo busy to do much hamming. A local QSO
party on 52 meters every Sunday afternoon has been
eomamenced, Several new atations are bullding trans-
mitters now and it looks like & bumper year for the
Division,

Traffic: VE4DK b, VE4HN 4, VEIDJS 7, VE4DB 1,
VEAER 2, VE4FV 6,

SASKATCHEWAN—SCM, W, J, Pickering, VE4FC
—The SCM reports the lack of & report for this secs
tion last month but the gang will excuse me, I know.
All the gang visited are getiing back on B2.51 and
rebuilding their transmitters and receivers for 1929
operation. VE4CM is using TGTP now and wants the
‘Winnipeg gang to help him in moving traflic esast.
VEGR s on at noon. VE4BM has a new Fepp.
VE4TH is back on for the winter and ready for skeds
jn all directions. ¥d. Swain at Moose Jaw, is on the
air ag VE4HL. VE4GO is on every noon. The Regina
gANE are very active and have quite s nrumber of sia-
tions operating, VE4AO has had no luck yet in getting
going. VE4AY and VEAGW are going to work mgether
this winter., VE4FC has been rebuilding. VE4FH is
still going good. VF4AC has moved to Winnipeg.

Traffic: VE4CM 14, VEAGR 10,

LATE AND ADDITIONAL REPORTS

WIDXG worked Aunstralia last month, WEBAX
says 14,000 ke. seems to be good every two weeks.
Hi, WBHTV keeps skeds with WIBSM and WOFUY.
WaDSP has moved to Syracuse, He is building =z
high ¢ in preparation for 1928, W9AOK is back
on the air again with a new transmitter and a
mercury are. WEMQ made the BPIL this month
with a fine total. Keep it up, OM. W3AERI's call is
now W3MH and QRA is 4686 Kernwood Ave,, Balti.
more, Md,

Traffic: W8MQ 386, WoDXG 38, WEBAX 10, WETV
24, WBDSP 11, W9AOK 1. WBOM reported by radio
this month with quite # few messages handled.
WOBHF is on 14,000 ke. now. He reports that W5Q0
is at school in Webster, Mo, now and is obiaining
s 9th dist. esll. WOAAO has taken 2 eommerecinl
job on the lakes and is QRT. WIRHF is mostly QRT
for lack of rectifier,

Traffic: 47, WYBHF 12,
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AMATEUR RADIO STATIONS

nulXV-lXAN Round Hill, South Dartmouth,

Mass, ....00ee. Y eeteisaeenes.19, July
nu3CAB, Washmgton, 1) C. verseeeeses39, Jan.
nud0C, Durham, N. €. .....covevrreneess.B7, March

nuSAM, Long Beach, Calif. ...+. ... c0co.-48, Feb.
nubCMQ, Altadena, Calif, ,....0vann ...29, May
nu8CPC, Buffalo, N, Y. .....coocvnen vevase.87, June

nu8DPO, Wheeling, W. Va. .....covnnen ....38, April

AMATEUR REGULATIONS AND LEGISLA-

TION
Amateur Calls Changing ........ccc.u. ee--35, Aug.
Amateur Television Waves ....... veverseses-8, Oct.
Changes in the Radio Division ............27, Feb.
Danger! Take Heed! 4Handy) teevssasessdV, Jan,

Editorials: 7, March; 7, April; 7, Auguast; 7,
Sept.; 7, Oct.
Extracts from the Washington Convention ..28, Feb,
1929 Abbreviations .........ci0r0er00aaaa0041, Oct.
Municipal Ordinances on Radio Transmission
Tnlawful {(Budlong) ... ...26, Jan.
New Station Licenses . .»+38, Jan.
New Phone Regulations (Editorial) ........8, Feb.
Recent Changes in Radio Law and Regula-
tions eiessenan . .14, May

Renewal, of Licenses. (Stray re:) cciveeenn...8, June .

The Amateur and the Internatiomal Radio-
telegraph (lonference (Warner) srvesneses1B, Jan.
Washington Developmenis (K. B. W.» ......43, Sept.

AMPLIFIERS—AUDIO AND RADIO
A General Purpose Device (Chinnm) ........12, Jan.

Double-Detection Receivers with Band-Pass
Filters and Sereen-Grid Amplifiers

(Taylor) oivseeriireerenenresrsnnnnnannns 9, March
Practical Andio F:lters (Hatry) ............ 19, May
Regenerative. Coupling Devices inm  Audio

Amplifiers (Clapp) ......
The Helpful Audio Filter
The Oscillator-Amplifier Transmitter {Hull) ..9, Sept.
The UX.222 as a Short-Wave Amplifier

{Lidbury) ......ccciiiiiiiiiiniirna. ve..44, April

ANTENNA SYSTEMS

An  Effective Antenna Tuning System
‘Bourne)  ...i..ieaeiinsas

Tiirectional Proper‘ueq of Trans ng and
Receiving Antennae (Clapp and (*hnxm) ..19, Feb.
High Angle Radiation (Hendrieks) .......... 31, Oct

Matching the Transmission Line to the
Antenna (Roberts) ................. veeeA8, Jan.

Reducing the Cuss Quotient (Paddon) ..... .44, July

Tests on a Method of Voltage Feeding the
Auntenna (Fuchs)

The Zepp (Lamb) 33, Sept.
‘What Length Antenna (Lamb) ........... .49, Oct.
ARMY AMATEUR
A New Chief Signal Officer .........co ... 117, Feb.

Army-Amatcur Activity in the Philippines . .31, Aug.
The Army-Amateur Transmitter WIWF

{Goldsmith and Cullum, Jr) . ......... .19, Dee.
Army-Amateur Notes:

48, May

V, Jan, ¥

50, July
V, Feb. IV, Oct.
111, March Vi, Dee.

BATTERIES AND BATTERY SUBSTITUTES
Filament Supply Progress (Halligan) ......39, July

BETTER OPERATING PRACTICES

About That W .......civivineriiinnnens veosl 1, Dec.
Amateur Status (FLEH.) ...... vresae .48, June
A Message Handling System (Lampkm) IR A1

Another Bawling Qut (Turner) ............49, Aug.
Danger! Take Heed! (Handy) cesnses IV, Jan,
1929 Abbreviations ................. veraee 41, Oct.

“If You Only Try__;"}sudlong)

Investment (LLBRHE.) ..o.vvvvnvvnreravne., AV, Oct.
QOperating Procedure that Gets Results

(SLOrek) uvvriirironronentenrisrtrensans 48, Aug.
Rotten Sending (Barker) ........ LVIIL, Sept.

Secrecy of Messages (F. H.
The Twin City Vigilance
(KOhler) c.vivesnersanasnnnees.

. Die..47, July
Comum.
sevesens 25, May

BOOK REVIEWS

A Popular Guide to Radio (Dashiell) ......84, Aug.
Bible Dramas (Manley) ..........ovcvvvnnn. 78, Sept.
Elimination of Inductive Interference in Radio
Reception (Smith) ....... veesa 36, March
Emile Berliner, Maker of the Mlcrophone
EWEle) i it 38
Fveryman’s Guide to Radio
Lefax Radio Handbook ... .. 684, Jan.
Tes Ondes Electriques Courtes (Mesny . .64, Jan.
Methods, Formuias and Tables for the t"‘al-
ritlation ¢f Antenna Capaci y (Grover) 3 Aug
National Electrical Safety Code ....... ees. 84, Aug:
Practical Radio f‘elegraphv (Nilson and
Hornung) ... oovvviveninnnes, Creien .o .dh March
Practical Telﬁvus\cn nLarnpr) ........... 76, Sept.
Storage Batteries Simplified (Pagei 78, Sept.
Wireless Direction Finding and  Direction
Reception (Keen) .....ovviinnen. vees..368, March

BREAK-IN AND REMOTE CONTRCL
{See: RELAYS)

CALLS HEARD

53, Jan, 61, July
57, Feb. 61, Ang.
55, March 51, Sept,
69, April 80, Qet,
61, May 43, Nov.
&7, June 50, Dee.
CHOKES
Additional Notes on Iron-Core Reactances

Reploglie) ...........c0uvuu .46, Aug.
*hoke (loil Design iWar ng) .. .29, Dec.
Choke Coil Notes ................ ection, Nov.
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Measuring the Inductance of an Iron-Cored

Choke at Different Currents (Katzman) .30, Feb.
Notes on the Design of Iron-Core Reactances

Which Carry Direct Current (Replngle) ,.23, April
Notes on the Design of Radio I‘requenuv

Chokes (Clough) ......oiviiriieninnnnens 29, June
Notes on Filter Cireuit Design lReplogle and

H1I6N) ciirtiiiiisis it 27, July

Practical Audlo Filters (Hatry) ........... .19, May
Radio F'requency Chokes for Receivers

(Browning) .....oeeienvennrenionneanssnn, 41, Jdan.
Use of a Non-Magnetic Meter for Testing

R. F, Chokes .....ovviveerninns Exp. Bection, May

COILS

All About  the  Tube-Base Receiver

LQUINDY)  cvviisnrererinnnsrarivnans ...35, March

Mounting  for opane-Wound "Colls

(Pigford) ....coiiiireniiiiininnrnarraa, 45, July

The Spaced-Turn Coi! (Binnewesg, Jr.) ......34, June
CONDENSERS

A New Condenser .......veeovnviirrssnsens 86, Nov
Experimenting with

(Rider) .ovviiiiiniiiirii it iiirenas 33, Nov.
PFilter Condensers Exp, Seection, Deec.
Miea Condensers y

{Trogner) -17, Sept,
Notes on Filter

and Millen) ....
Picking the Right 1lter ( nndenser {Smith) . .u? Oct,
The Design of Variable Condensers for High-

Voltage Operation (S8mith) ............49, March
The ¥inal Capacity in a Two-Section Low-

Frequency Filter iReplog'e and Millen) ...38, Feb,
The Middle Capacity in a Two-Section Power

Supply Filter (Millen and Revplogle) ......27, May
Variable Transmitting Condensers .......... 14, Feb.,
CONTESTS
Another Traffic Trophy! ............. v ... 111, Feb
Army Amateur Contest Report ..... L VIT, Sept.
English QRP Tests Announcement ...... 16 June

International Tests:

Notes on ..vevviierirannrensnnnaveress.Bbl, Jan,
Tist of Prizes .......c.iviiiiiiiiienan. 33, Feb,
Final Report of Winners .............. 33, Aug.
Scandinavian-American Short-Wave Contest
announcements L......iivvsire... I, Bept.; I, Oct.
The Roberts Cup:
Announcement and conditions ..... .48, June
Announcement of Winners ............ i1, Sept.

Navy Dday Competition:
Announcement and conditions ...
Report and Honor -Roll ......

CONVENTIONS

Atlantie Division Convention: Ann. ......
Report on
Central Division (
Report on
Centrai Division
AN v
Report on ...
Sentral Division
Report on ....iivinniiniirrinans
Central Division (Indlana)
port .... . .

unventmn H
...86, July
(‘onvpntwn re—
+ee. .80, Sept.
.31, July
Convention:

Hudson Dwimon (,onve‘nt.mn' report .......
({Kansas)

Midwest Division
DM vvvvnvnnnnes
Report on

Midwest.  Division

Ann. Looioreiiieess
Reporton ......
New England Di

Renort on
New England Division Convention
Section): Ann ..........

REPOTE ON o ivevrcvninivvrnasvasons v 82, Sept.
North Carolina Roanoke I}xvn (,onventlon H
ANn aaiiiiiiiiiiiiieiiees cheans N 19, Feb.
Report ON ovvrvernninnisriiiaiscnneans .90, May
Northwestern Division Convention: Ann ...42, Aug.
Report Oll . .vevrervirnnrnnnsscnenn vve..40, Nov.
Pacific Division Convention announcement .,24, Sept.
Rocky Mountain Division Convention:
Ann ..., N FS N 417, Aug.
Report On ..ovrviiiaiernnurnnsanss .. 30, Oct.

South Dakota Cunvention report 55, Feb.

Southeastern Division Florida (onvention:
NN evvnruenrnsnane s eaeaaereer s 38, Jan.
Report O ccvviveiiiiivinnninsnsns .70, March
Vanalta Division Convention ............. .. 18, J_nly
‘Wesi, Gulf Division Convention: Ann 2, Feb.
REPOTE  ovivvvrrnororarnssensnns Chesaen 8.8. April
EDITORIALS
{Page T of each issue with exception noted below)
Page 9, January.

EMERGENCY AND RELIEF WORK

Amateur Radio Work in New Fingland Flood

‘Boyden and Russell)
Editorial ......cvveiiiiniiiiriiiransnas
Emergeneies—Are You Heady?
Hurricanes and Amateur Radio (Huber)
Priority in Emergencies (F, B, ) .......
Santa Paula Flood Work (6CZE and 8AM) .

16 May.

EXPEDITIONS

RByrd—WFA: .5, Bept.y I, Oct,

WFBT: 111, Nov.’: IV, Dee.
Communication with VOQ (Heiser) ........ I, March
¥ollowing the “Southern Cross™ to Hrisbane

(Frates) . .nieniiiincarirsrenssssessannss 21, Aug.
GMD Reports:
1T, Feb, 45, June
46, April 48, July
ITT, Qet.
BEDZ: irivniviisnsrsanonnsssseat 16, April; 45, June
MacMillan  und Party in  Labrador
{Rodimon} ...... Cerserenaes svvesesasse 1B, Feb.
NI B it iiriiiiitireenrverneens 00 Aug., II Sept.
Radio on the Byrd Expedition .............. 17, Dec.
VOB et iivnetiitiis e iisssases 45, June
VDE and the Hudson \traxts Expedition )
L5770 2 o T March
VOQ: (..., 45 June; 48, July I1%, Oct.; III, Nov.
VOQ (onta.ct et sresriisrisseses V. Dee.
WN
IV Feb. 48, July
47, April II, Sept.
4%, May II, Oct.
Rockford- bweden KHAH: ........ 48, June; 48, July
WSBS: ..46, June; 49, July: II, Sept.;

III, Oct IV, Nov.; IV, Dee.

EXPERIMENTERS SECTION

January, page 48: .
Standard frequenecy transmitters
Five Meter Reports
Concerning Television

February, page 39:

Mandard Frequency

The  B-Meter Experimental Station 9EHT
{Douglas}

The Worthwhile &5.Meter Wave {(Douglas and
Eruse)

March, page 52:
A Portable Transceiver {Radloff)
April, page 44: .-
I‘hbe U)X-JA" as a Short-Wave Amplifier (Lid-
ury
May, page 41:
Use of a Non-Magnetic Meter for Testing R.F.
Chokes
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June, page 41:
The Keying Problem .
Concerning Those Short Waves
September, page 46:
Concentrating on Problems o Meel 1929
ditions
November, page $9:
Electrolytic Rectifiers
Keying
R. F. Chokes
December, page 46:
A. Chronograph Relay
Ten-Meter Transmitter
Reflectors
Telephone Ringing Interference
Neon Tube Audio Oscillators
Filter Condensers

Can-

FICTION

Meow R-r-r-9 (Ma)...... .
Rotten Bunk (The Old Man)........ . 42, Jau.
Rotten DX (The Old Man).,....... versss.16, May
The Fifth Age (Adams)................ 37 Sept.

36, June

FILTERS

{See also: *“Chokes” and ‘Condensers’)

Acoustic Wave Filters and Audio Frequency

Selectivity (Bourne)................. o.e 28, Aug,
Double Detection Receivers with Band-Pass Filters

and Screen-Grid Amplifiers (Taylor) 9, March
Filter Circuits (Farrar)...... vereerareeeas 48, Aug,
“If You Only Try—"" (Budlong)..........41, March
Notes on Filter Circunit ])eslgn (Replogle and

Millen) s eseeressesrsesacarerioaerane 27, July
Picking the nght Filter Gondenser

(8mith) .. iiiiiaiiiasiiiiisiianans ceenn 37, Qct.
Practical Audlo Fxlters (Hatry) .......... .19, May

The Final Capacity in a Two-Section Low-
Frequency Filter (Replogle and Millen)..36, Feb.

The Middle Capacity in a ‘Two-Section Power
Supply Filter (Millen and Replozle) .es .27, May

The Helpful Audio Filter....... seranes 237, Jan.

Editorial ........... PN Pree.

{,A.R.U. Department:

52, Jan, 80, July
58, Feb. 60, Aug.
54, March 50, Sept.
58, April 51, Oect.
60, May 44, Nov.
56, June 51, Dec.

METERS

iSee alsn: ‘“Wavemeters, 1<r(-quency Meters and
Oscillators”)
A Combination Fieldmeter-Wavemeter-Volt-
meter (Woodmfl) ... i i iiaeiieniaes 29, May
Building & Wattmeter {(Iverson}............ 27, June
Now---the Vacuum-Tube Ammeter aHatrvl 44, Dec.

MISCELLANEOUS

Another Part of the Family.............. 33, May
Another Way of Playing an Old Prank

[T 3 T =2 o T 41, Nov
<0ncernmg Lunar Fffects on Mectromasz-

netic Waves (Pickard} ......c.vvnvinnens 20, Aug.
Designing Fixed Resistors (thchmck) 20, April
F.lection Notices: «........... 49, Sept.: 32, Oct.
Fileetion Results .....coiiiiiiiiiininess. 11, Jan
Fading on Short Waves at Long Dlstances

(Gherzi) .......000nn e seeees B1, June

Financial Statements:

62, Jan; 40, April; 25, June; 80, Sept.; 80, Dec,

Frequency Stability by Magnetostriction

Oscillators (Weatman) ........oc0000. 21, Now.
Lunar Effects on HKlectromagnetic Waves

(Paulson) ....v. i vaviniiaaien veeves 88 June
“Now We're in the Air” inggms) ceseses. 88, Nov,
Odd Jobg (Lampkin) ....... [N .. 34, Nov.
ResIStOrs oviveeorvncnnnreressnnnnsas Z... 27, Feb.
siBBX (Foster) ........iieiennenins veess. 18, Nov.
bome Changes at Hcadquartem .......... . 28, May
Some Investigations of Short Waves at Nijni-

Novgorod (Grzybowski) ... vaaee 9, April
Some Overlooked Possibilities “for the Radio

Club (Pancost) ............. 26, June

Some Radio Uses of Lamp Banks 1iversen) 4%, Nov.

Shielding Efficiency of Metais {Masoni .... 2.‘3, Feb.
Straight Bdge Solutions ................. 26, Dec.
The DX Tape Measure (Babcock) ... 47, March
The “Good Old Days” ........ovvvnenn R, Dec.
Two Inexpensive Test Sets "(Palmer) March

Visual Radio and Its Posmbxhtxes 1Au§mnnl 48, Oct.

We Grow ....... verreseeses 22, Feb.
We ()mzht to Tallk F‘requenc .......... 19, Sept.
What is Amateur Radiol Traffic (Segal) .. 18; July
NAVY AMATEUR
Navy Day Competition: Announcement ..., ¥, Qct.
Report and Honor Roll ......c..cuvuen. '

The U, S, Naval Communication Reserve in

Florida (Lee) ....... e V. Sept.

OBITUARY

Admiral Bullard Dies 47, Jan.
Horace A. Beale, Jr., .. 36, Jan.

OFFICIAL BROADCASTING STATIONS
Changes and Additions:

Y, Jan. 47, May
ITI, March Vi, Dec,

Full Ldst ..oveiernnrriennencerornnranss VI, Feh.
Full List with Schedules .. ............. ceee ¥V, Oct.
PROSPECTING BY RADIO
Elecirical Prospeeting «Jakoskyl ...... ...8, June

Radie Applied to Petroleum Prosper g
fChinski) .oonn i 4%, March,

RECEIVERS — BROADCASTING A LONG-

WAVE
An Improved Super-Heterodyne (Grm‘g).... 24, Dec,
Another Code Learning Set (Westman)... 33, Manh
A Short and Medium Wave Receiver
(Castonl ......vvvivaes i4, June
A Single-Control Device {Danley) it Feb,

Double Detection Receivers with Band-Pass

Filters and Sereen-Grid Amplifiers
(Taylor) ... it &, March
RECEIVERS—GENERAL
Acoustic Wave Pilters and Audio Frequency
Selectivity (Bourne) ..........cc.c.uuun. 23, Aug

A Frequency Meter Combined with the Re-

ceiver {Woodruff)
A General Purpose Device iChinn) ...
A Mounting for Space-Wound

(PIEford)  ciaieaviiies e
An_ Effective ’\ntcmna T\mmg

[0 75173 0 + U= J D K 7
A Resonance Testing Method (Teachmani 41, July
Practical Audie Filters (Hatry) .......... 19, May
Radio Frequency Chokes for Receivers

(Browning) «oevivvrrieneverririioaiiiii, 31, Jan.
Receivers Characteristies and thelr Measure-

ments (Landon) .. ....coiiiiiiiiaiiaen, 23, Qct.
The Helpful Audio Fxlter . .. 3%, Jan.

The Spaee-Turn Coil (Binnewig, Jr.v ... 84, June
The Unimportance of \Short Tieads (Hatry) 45, Jan.
Variable Ao B—, and ¢— Power from NC

Mains (Anderaon) e 48, April
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. All About the Tube-Rase Receiver (Quinby) 35,

RECEIVERS—SHORT WAVE

March
A Portable Receiver (Lamb) ............41, Aprcil
A Short and Medium ﬁVave Receiver

((}oston) ereasesesl 19, June
& Super-Regenerator for hort 'Waveu

(Hart FE O T T, verensa 82, July
A  Super-Heterodyne for ngh Frequencies )

(Gluck) oovuiiiiiniartincianssstenasnseenns 20, Oct.

Double Detection Receivers with Band Pass

Irilters  and screen  Grid  Amplifiers .

(‘Taylor) ferrereresreeniieseereensss 9, March
Basy Tuning In C‘hort Wave Bands A

{LAdbUry) .vivierirrvenenerenaiaiass 39, April

{Getting Started on 1b0 Meters (Westman) 46, Oect.
High Frequency Receivers for the Coming

Year (Hull) .iiiveincinacassrareasrass 9, Nov.
Remodeling  the trat’ﬁc 'I‘nner for 1929
{Westman) ......... Shrrrserreerararees 39, Sept.

RECTIFIERS

Electrolytic Rectifiers ............Exp. Section, Nov.
The Duriron-Duralumin Llectmlync Recti-
fier (Woldman) .......i.vivevinnnens .o 4B, Oct.

RELAYS

A Chronograph Relay ........ .. BExp. Sectinn, Deec,
Keying for Break-In (McCormick) ........ 28, June
Relays for the Amateur {Lampkin) 38, July
Remote Control Relay (Fixman) ..........28, Dec.

STANDARD FREQUENCY TRANSMISSIONS

Experimenters Section .. ....vccvnnvrencnsss ... Jan,
Standard Frequency Stations Needed ..... . 42, Aug.
Std, Frequeney Schedules:
25, Jan, 8, July
14, April R, Sept.
28, April 8, Nov.
8, June 42, Nov.
Official Frequency Stations:
b5, Feb, 40, May
42, March 38, July
8, April 68, Nov,
TELEVISION
Amateur Television (Thomsen} May
Amateur 'Television Waves Qct.
Experimenters Seetion ....... Jan,
Radiovision (Dewhirst) ............. 15, Sept.
Some More About Amateur Television
(WesStman) .c.eevvvvreisnrsvassasanes 30, Aug.
Synchronism  (Jenking) ......cccccinvins . 38, Sept.
TEN AND FIVE METERS
About 28-me (10-meter} Work ............ I, Oct.

About 28-me (10-meter) Work ............ IV. Nov,
About 28-me (10-meter) Work ..............1, Der.
Concerning Those Short Waves  Exp. Section, June
Five Meter Reports ..............Exp. Section, Jan.
Flash I-—10-meter Results ..........cvvvue... I, Feb
Flash 1—10-meter Results ......cc000vveneoe.. 1, Dec,
Experimenter Section notes ..............Jan, Feb,

Getting Started at 830 Megacycles (Kruse) 9, May
High Angle Radiation (Hendricks)...... vee 81, Oct.
More Ten  Meter Tests ...... B, Aug,
28,000 Kilocycies—and Howl (Westman) .. 37, Aug.
The - b-meter Experimental Station 9EHT
(Douglas) Ceeeresenree siesess Exp. Section, Feb.
Wbrthwhtle Five-Meter

Wave Exp. Bection, Feb,

Ten Meters ...vvvnineninnaesesinansssss 44, June

I, Sept.

Ten-Meter DX Party Coming ......... oo, .46, May
Ten Meters and  the U\traudmn

{MeCormick) .... [N 11, May

Ten Meter Results! ... ... iiiiiieinen, 58, July

The Ten Meter 'I‘eqtq ................... 59, July

TRANSMITTERS-—-CIRCUITS AND CON-
STRUCTION

{8ee also: “Ten and Five Meters”)

Adapting Medium and High-Power Self-Ex-

cited Transmitters to 1929 SBervice (Hull) 25, Sept.
A Poriable Transceiver

{Radloff) ........... veians. Exp, Section, March
Designing Srnall Transformers (Hitcheock) 44, May
“If You Only Try—" (Budlong) ........ 41, March
Keying for Break-In (McCormick) 23, June
6AM (Wallace and Kruse} ... . M Feb.
Keying Master Oscillator Cirenits (Dudley) 31, Apml
Overhauling the Transmitter for 1929 (Hull) 9, Aug.
Push-pull Transmitters (Lamb) ........ 18, Dec
The Oscillator-Amplifier Transmitter (Hull) 9, Sept

TRANSMITTERS—CRYSTAL CONTROL

A Crystal Grinder (Mason) ... seeen 37, May
A Portable Crystal Controlled Transmltter

tAngus) ... . 88, Oct.
A ?h‘Me?a('yv!P (Jrvstal (ontrolled Trans-

mitter (Chinn} .............. vesess. 29, Nov,
I)Ebunkmg Crystal Control tHolhster) D
Grinding of Quartz Plates (Watts) ........27, Jan,
Low-Power Flexible Crystal Control for

Four Amateur Bands (McMinn) ...... 1B, April
The Construetion of a 3500-Ke. Crystal Con-

trolled Phone (Springer) 9, Dee.

TRANSMITTERS—LOW POWER

A Low-Power Master-@scillator Transmittter

(Dudley) uerriiiii it et 10, Feb,
A Transmitter Without Transformers

CHBEIY) ottt iitrctioeraneee s, 4%, Aoril
160-Meter Low-Power Transm!tter (Hart) 37, Nov.
Low-Power Flexible Crystal Control for

Four Amateur Bands (McMinn) ......., 15, April

TRANSMITTERS—PHONE

A Phone Transmitter for the Beginner and

Advanced Amateur (Tanner) ........ 28, July
Concerning Amphﬁer Absorpmon Modulatlon
fJuste) ...o.00.... 42, July
The Construction of & 8500-Ke Cryst:al ‘Con-
trolled Phone (Springer} ...... . 8, Dec.
This Amateur Phone Business ( Lackey 'md
SPENCEL) v icrttriesririrresriesnennra, , Jan.
TRANSMITTING—GENERAL
A Portable Power Supply (Sturm) ,....... 84, Jan.

Cheap *“Neon” Lamps and How to Use Them

{Huddy) ...... teressetiiesesenses. 20, Feb,
Dog-Day Doldrums | (Hull) caresscarseaasa 18, Feb.
Reducing the Cuss-Quotient (Paddon) .. 44, July
Some Notes on a Visit to the Naval Res arch

Laboratory (Hull) ......0cccaevnenenns 9, July
Some Suggestions for 1929 (Walleze) . 27, Nov.
Transmitting Hints: ....0000000.82, Oct; 88, Nov.

TUBES
Cheap “Neon” Lamps and How to Use Them

(HUddY) coovvnndiiinns snvn.n Cereias 20, Feb.
Some Special Uses “of the UX-222

(Westman) ........ccivvnevanss sove 49, Jan.

Amp)ﬁer
Exp. Seetion, April

The UX-222 a3 A Short-Wave
CLAABULY) v vaeneiarineinnnn
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The UX-250-CX-350 Tube
The UX-860 (Westman)

36, April
. 31, Sept.

WAVEMETERS, FREQUENCY METERS
AND OSCILLATORS

A Combination Fieldmeter-Wavemeter-Volt-
meter (Woodruff) ........................ 39, May

A Frequency Meter Combined with the
Receiver (Woodruff)
A General Purpose Device (Chinn)

12, Jan.

A Reasonance Testing Method (Teachman) 41, July
A Simple High-Frequency Oscillator

(Christie) ......coiiiiniiiiiiinnnnnns 43, July
Some Suggestions for the Monitor

{Grammer) 43, Dec.
The Frequency Measurement Problem (Hull) 9, Oct.
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