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The
RADIO

AMATEUR’'S
Qur Technical Department has spent more time on the Eleventh Edition than on any other
edition except the first. So great have been the changes in technique during 1933 that almost
all of the technical material has had to be re-written and re-illustrated. Several of the chapters

are brand new from stem to stern. Nothing was left in the new edition unless it could lay
claim to being the last word in technique or operating practice.

Chapter I outlines the story of Amateur Radio — its start, its difficulties, its accomplishments;
of the formation of the League to protect and preserve the rights of amateurs. Chapter 11
explains in detail how to get started in this finest of hobbies. Chapters II1 & IV, in simple
janguage, explain electrical and radio fundamentals. Chapter V is devoted entirely to re-
ceiyers. It contains circuits with complete constructional details and makes comparisons of
the various circuits. It is full of constructional tips. Chapter VI recognizes monitors and fre-
quency meters as essential parts of the equipment and tells how to make various types; how
to calibrate them, and how to use them properly. Chapter VII covers transmitters, the most
important part of a station. Self-excited and crystal-controlled; what ones to build, how to
build them, how to tune them, and countless other helpful things, are all here, Chapter VIII,
headed ‘““Radio-telephony,’” covers the particular problems of 'phone transmitters and their
operation, thoroughly and completely. Different types of modulators and amplifiers are shown
and attention called to their various advantages. Chapter IX, written by pioneers in the Ultra-
high Frequency field, points out the unusual circumstances to be found and gives the necessary
information to build complete transmitiers and receivers for use on frequencies of 30
megacycles and up. Chapter X treats of the vital subject of power supplies. Largely upon
your power supply, depends the quality of your note. Here you will find power sup-

plies designed especially to meet your particular needs. Chapter XI tells you how
to prevent and cure various types of interference. It considers broadcast recep-
tion interference, and suggests the best keying methods. Chapter XII, on
antennas, is packed with useful suggestions of how to best meet this fre-
quently bothersome problem. The best of transmitters cannot make up
for a poor antenna. The solution to your antenna difficulties will be
found in these pages. Chapter XIII suggests various station arrange-
ments both for the fellow who has plenty of room and the fellow
whose space is limited. Chapter XIV explains the workings of the
League’s Communications Department. It tells of its aims and
purposes; of its extensive field organization and how you may
take partin all its activities. Chapter XV gives full instructions
on the best operating procedure. From the calling of a station
to the keeping of a log, it is all covered. Chapter XVI tells
how messages should be handled, the correct form, and
the restrictions governing message handling. In addition

to these chapters there is an appendix full of useful data
such as international prefixes, list of Q" signals, coni-
monly used abbreviations, and many useful charts and
tables. In wealth of information (260 pages) and its
224 illustrations, the HANDBOOK is a big book.

AT ANY PRICE, AN AMATEUR
COULD ILL AFFORD TO BE
WITHOUTIT




. This is an exclusive Hammarlund feature and may be

New COMET "PRO’

CRYSTAL
FILTER

Insutise)
CLEARER
‘PHONE
Signals
o
Study the
Diagram
and You’'ll
See Why
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ANY & time you would
like to listen to a DX 'phone signal that is hope-
lessly garbled by a powetful heterodyne.

The new COMET “PRO" Quartz Crystal Filter actually
makes this possible.

DECIBELS

A simple panel control eliminates, or greatly attenuates,
the heterodyne while still maintaining the *‘single-signal"
_peak of the filter.

The “‘attenuation notch’ may be shifted to either side of
= the main peak without detuning the signal.

added, at moderate cost, to the Standard **PRO."

Mail Coupon for Details  H:

P
e ye v Pt

HAMMARLUND MANUFACTURING CO.
424 W, 33rd St., New York

o ~— Check here for new booklet describing the COMET
"S‘O’bBDﬂR)L Radio : “PRO" and about adding Crystal Filter or
Automatlc Volume Control to the Standard “PRO.”

a m ma rl u n d — Check here for New General Catalog of Radio Parts.

PRECISION

PRODUCTS

Address. c.vesiiiiieienens .

PP TP TP RN ¢ 1.
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MODULATION
F.B. OM.
COMIN' IN

\\2 XL
+W8AAX

Don’t let your MODULATION be
“WOBBULATION.” Use Westinghouse
Lnstruments for accurate measurements

| &

of modulation and control

DD your phone sigs sound like a
speech inverter? Do your QRK’s
say FB one minute and “rotten radio” the
next? Remember all men are failures when
it comes to guessing percentage modula-
tion. The only way to tell definitely about
modulation is by the use of accurate in-
struments properly applied.

This month Westinghouse offers a
folder on instruments to help the phone
amateur solve some of his problems.
Included are discussions of measurements
of modulated plate voltages across chokes,
and the output of Class B transformers.
‘The various types of indicating circuits in-
clude: Current transformer and Rectox, or
thermal instrument in plate supply lead, or
across line to measure exciting voltage;
thermal instrument with RF pick-up; tube
rectifiers with d-c. instruments; grid cur-
rent indicators in Class B modulators; Rec-
tox instruments as distortion indicators.

Westinghouse W)

Every phone “bug” will want a copy
of this folder. The information it gives
will help you avoid being an *“‘ether grab-
ber” or a “hash-house echo.” Send the
coupon, or a post card, for your copy.

And don't forget to ask for Catalog
43-340, if you haven't already received a
copy. It describes a complete line of
2l{ and 34-inch panel-mounting instru-
ments with latest improvements you’d ex-
pectto find only in much larger instruments.

SEND FOR INFORMATION

Westinghouse Electric & Manufacturing Company
Dept. 118, Room 2-N—East Pittsburgh, Pa.

Gentlemen: Please send the booklets checked
below:

F, 8325~The Use of Rectox and Thermal In-
struments in Modulation Measurements and Control.

Catalog 43-340—Types MX and NX Instruments,

Name coovi ittt ererinrsrssssoess .
Address covoevein i e,
CHY  eeevernnrssarirsssnan State..cooiiiinnn T 79846
Cull Lefters.oeaveeeeeeinersvnossanasannes QST 2-34
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Modernize

Your Tran smitter!
Discard Neutralization!

Sylvania TYPE 865

. . . eliminates the bother of neutralizing intermediate
stages in transmitters. The amateur’s dream transmitter
is one where all he has fo do is set the oscillator circuit
to a given frequency and then simply tune the tank
condensers of the intermediate amplifiers and the

final amplifier to the oscillators frequency ... Some
E ﬂ of the fellows are using this type of transmitter at the
TYPE 865 present time. They are more than pleased with the

N ease of operation.
PRI(‘E ]2'75 Sylvania has made an 865 tube that has earned

national acceptance. The efficiency of this tube is due
to the graphite anode. Sylvania transmitting tubes, of
the air cooled type, all use graphite anode construction.
This means that Sylvania tubes will give more power
output without showing any signs of strain.

The type 825 is excellent for ultra high frequency
work, and don’t forget the he-man output of 55 watts
that the 830 will deliver in class “C* operation. in
order fo have a completely screen grid transmitter
with no neutralizing, we suggest this tube line-up. 47 osc.,

RA 865 doubler, 865 buffer, 282-A amp. class “C". The
282-A is a 70 watt screen grid tube and selis for
WERGTTHFRT $31.00. For more detailed information, write to:
HYGRADE SYLVANIA CORPORATION
ELECTRONICS DEPARTMENT AMATEUR RADIO DIVISION
CLIFTON, NEW JERSEY

FACTORIES: Salem, Mass. Emporium, Pa. St. Marys, Pa. Clifton, N, J.

@ 1934, H. 5, C
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Section Communications Managers of the A.R.R.L. Communications Department

All appointments in the League’s field organization are made by the proper 8.C.M., elected by members in each Section
listed. Mail your 8.C.M. (6n the 16th of each month) a postal covering your radio activities for the previous 30 days, Tell
him your DX, plans for experimenting, results in 'phone and traffic. He is interested, whether you are an A.R.R.L. member
or get your OST at the news stands; he wants a report from every active ham. 1f interested and qualified for O.R.S., O.P.S.
ot other appointments he can tell you about them, too.

Eastern Pennsyivania

Maryiand-l)elawam-h\strict
of Columbia

Southern New Jersey

Western New York

Western Pennsylvania

[linols

Wlaconsxn

North Dakota
South Dakota
Northern Minnesota
Southern Minnesota

Mississippi*
Tennessee

hastem New York
Y. C. & Long Island
Northern New Jersey

lowa
Kansas
Missonri
Nebraska

Cunnecticut
aine

1
Eastern Massachusetts
Western Massachusetts
New Hampshire
Rhode lsiand
Vermont

Alaska
idaho
Montana
Oregon
Waghington

Hawail
Nevada
Los Angeles
“-anta Lla.ra Valley*
Kast B
San [«ranms
Sacramento Valley
Arizona
Phlhpplnes*

=an Diego
San Ioaqum Valley*

North Carolina
Virginia
West Virginia

Colorado
Utah-Wyoming*

Alabama
Eastern Florida
Western Flotida
(:eomia—bo (,aroﬂna—(,uba-
Isle-of-Pines-Porto Rico.
Virgin Islands

INorthern Texas
Oklahoma*
Southern Texas
New Mexico
Maritime
Ontario

Quebec

Alber
Brmsh Columbia

Manitoba
Saskatchewan

W3GS

\\A&;; BAK
SIQ)QP

WBCUG

WIDGS-IFW
WIDKL
WOITE
WIEP]

W6AOZ
W4AAVT
J

3

WSHD

WA 'II'
&\/IIA%Y-WIRB farl G, Hewinson

ATLANTIC DIVISION
Jack Wagenseller

Hdgar L, Hudson
Gedney Rigor
Don Farrell

¢, H. Grossarth

GENTRAL DIVISION

Fred J. Hinds

Arthur L. Braun

Carl L, Plumm

Kenneth ¥, Conroy

Harry A, Tummonds

Harold H. Kurth
DAKOTA DIVISION

Wm, Langer

. B, Miller

Robert C. Harshbezger

Norman Beck

DELTA DIVISION
H. E. Velte

E. Ve
W. J. Wilkinson, Jr.
W, P, Allen
¥. F, Pardy
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Robert E. Haight
E., L. Baunach
Walter A. Cobb
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George D. Hansen

Samuel C. Wallace
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Frederick Ells, Jr
John W, Singleton
aseph A, Mullen

Basil Cutting
Stanley Atkinson
Harry Page

Ni ORTHWESTERN DIVISION
Richard 1. Fo:

chard
Don D, Ohe.rbxllig
0. W, Viers

Raymond W. Cummins
Stanley J. Belliveau

PACIFIC DIVISION

C. D, Slaten

P\,es tor L. Ramsay
Francig C. Martin
B n A, Waod

W. Dann

Bvroni G\?&xdman

Geo, L. Woodington
Emest Mendoza

Newton E, ’I’hompson
Harry A, A
Alfred H. G
ROANOKE DIVISION
G H, Wright, Jr.

R. N. Eubank

C. S. Hoffmann, Jr.

24 South Fairview Ave.

412 2nd Ave,
213 Hickok Ave.
R.F. D Elcher Rd.

6618 West 34th St.
911 Reisner St.
P . Box 359
38 B, Robmwood Ave,
’073 West 85th Si
2550 N. 8th St.

313 Flrst Ave, S.
449 N, 5th St.
1200 Fau uier St.
415 Gran

2018 West 15th St.
1624 Allen Ave.

P. €. Box 66

P, O, Box 173

1080 Helderherg Ave.
7823 10th Ave.
28 Ampere Parkway

3734 Summit St.
305 Western Ave.
200 Sixth St.
(ireen St.

19 Maerrill Rd.

33 Cortland St.
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x 301
P, O Box 1271

4835 N, Amhberst St.
Route 7, Box 337
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1151 Buena Vista Ave.

1434 East Madison St.
714 Tennegsee

4101 Hamilton St.
723 North Orange St.

281 7 Montrose Ave.
100 2
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eck
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Reg, Strong
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1176 Gaylord St.
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1066 Waverly St.
4524 College St.
1517 East Brainard St.

1202 NE Springdale Rd.

1902 South 11th St.
ist Balloon Co.
6726 Ave. Q

400 North Ash St.

69 Dublin St.
4 Shorncliffe Ave,
4334 Westmount Ave.

10806 125th St.
1754 Graveley St.

284 Marion St.
2040 McTavish St.

Highland Park,
Upper Darby

Lal , Delaware
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Syracuse

En;_‘sworth Bellevue,
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Berwyn
indianapolis
Lonisville
Detroit
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Redﬁeld
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Vancouver

Winnipeg
Regina

¥ Officials appointed to act until the membership of the Section choose permanent SCM’s by nomination and election.



THE NEW GROSS 25-30 WATT STATION |

STATION YOU WILL BE PROUD TO OWN

Complete GROSS Crystal Confrol Station

CW-25 Transmitter Kit. . ... .ot i e e $13.50
Power Supply |2 8.75
Panei Rack and Meter Panel. .. .. ...cociiiiiiiiin i i 8.00

wo Movm Coil Surface Type Mllllammeters ............................ 7.00

Eagle S c]’Qecewer .................................................. 11.95
X cut 80 or 160-meter Crystal . . ....... ... i e 2.75
Hoyt Hot Wire AntennaMeter.............................. e 2.95
Antenna Tuning Condenser. ... ... ..ot i 1.25

The GROSS "CW-25" Crystal Control Transmitter Kit . . . $13.95

The “CW-25" transmitter kit due to its low cost makes |t possible for
anyone to own a modem crystal controlled station. A schematic
hook-up and parts layout sheet as well as tuning instructions are fur-
nished, thus enablmg the most mexpenenced operator to wire and put
the set on the air, for real results, The *CW-25" is supplied with a
shrivel finished sturdy metal chassis under which all parts are mounted,
makmg the wiring and components dustproof. A plug-ln crystal holder
is furnished with the kit. Only one milliammeter is required for tuning
the transmitter andeach stage is provided with a jack for this purpose.
The “CW-25" uses one '47 as crystal oscillator, one '46 as buffer or
doubler and two *46’s in the amplifier stage. One set of three coils is supplied with the kit for 20, 40, 80 or 160
meter band. Any additional coils are 75 cents each.

The GROSS "CW-25" Power Supply Kit . C .$8.75

Mounted on shrivel finished metal®chassis which matches the ”CW-QS transmltter Heavy duty power
transformer, chokes, condensers, bleeder, etc. supplied. Uses one '83 rectifier. This unit and the trans-
mitter make a neat combination as well as an efficient one.

The "EAGLE" Three-Tube Short Wave Receiver

“Band Spread” over any portion of the tuning range ~— only finest material used thruout. Employs one '32 R.F,,
one '32 detector and one '33 Pentode Audio — 15 to 200 meters — four coils supplied. The "EAGLE” is
economical — two dry cells will operate the filaments. See March or April QST for full description of this most
excellent value in short wave receivers.

“*Eagle” completely wired and tested........ $11.95 Three tubes tested in your receiver. .. ... .. $£3.00

GROSS Band Spread Monitor. . . . .. e ... 99095

Completely wired and tested, with full size dry cells, 2" 5V C battery and type ‘30 tube

GROSS RADIO, INC. ’ 51 VESEY STREET ’ NEW YORK CITY

6 Bay You Saw It in QST —~ It Identifies You and Helps QST

J L

s

L

PR



—

proof — will

GROSS CRYST/;%.OI;OLDER ONLY

A commercial type crystal holder for half
the price you have to pay for ordinary
holders. New type pressure spring,
square inside to prevent movement of
crystal, one piece molded
take crystals up to 1/"
square or round. Plugs standerd J,}’
spacing. This holder must be seen to be

ody ~— dust-

i, GO-DEVIL

The new Mechanical Key
Sensation. Has many features
—will do anything the highest
priced key will—come in

Safeguard vour tubes and meters —- two

types — for bresking at £50 or 500
............................ $5.00
JOHNSON

Transposition Insufators. . . ... .... $.09

/’-\irplaneStrain Insulators......... .05

”” Antenna Insulators. .. .. ... A5
Tiny-mite %" and 17 stand-off Ins... .
hite or Brown Beehive Ins., doz... .
Isolantite spreaders 3” long, 10 R

Pyrex 714" antenna insulators. . . . ... 68

TRIMM 24,000 ohm impedence Fe;ther-

weight phones Special . .. ......
NEW! UNIVERSAL S.B. Microphone
GOLD Button. Special. .. ...ou.. $1.79
PIEZO-ASTATIC
Crystal Microphone
Type D-104. Special............ $12.25
Thord. 30 H 75 MA choke. .. ..... $ .69
Thord. ISHQSOMA. .. ........ 2.95
Thord. 30 Henry 500 MA chokes. W 9.95

Thord No. T-2458 double 18 H
OMA . ... s 6 50
Gross cased 30 H 200 MA choke... 2.25
500 H plate chokes for Screen Grid
detectors(cased). ... ... 0uuns 95

GROSS SPECIAL TRANSFORMER
OOO volts each side of C.T, 200 MA

0 amps., 5 V. 3 amps.
71£\/ amps.............:‘..53.95

GUARANTEED TUBES
866 Heavy Duty Isolantite top
888 or 871.
83, 47°s and 46’
48 1

SOLID ENAMELED ANTENNA WIRE

No. 14 (any length) per 100 ft.. S .35
No. 12 (any length) per 100 ft.. 55
No. 10 (any length) per 100 ft.. .90
No. 8 (any length) per 100 ft.. . ... 1.30

HAMMARLUND CRYSTAL “PRO"

Transportation prepaid $1 1 1 .72

anywherein U.S. A......

JOHNSON TYPE Q" ANTENNA
SYSTEM

A Practical Transmission-Line System for
the Doublet Antenna

(for full description see article by Johnson

& Glover in January 1934 QST)

Type 5Q complete 5 M . $2.65

antenna. . .
Type 10Q) complete 10 M antenna. . 3.67
Type 20Q complete 20 M antenna. . 5.82
Type 40Q) complete 40 M antenns. .10.29

Type 80 Q complete 80 M antenna..19.25
Type 160Q complete 160 M antenna37.48

GROSS CASED POWER
TRANSFORMERS

850-1350-1500 V. wach side of C.T.
400WatES. o oo v s s $8.95
(the ideal job to give 750-1000-1250

D.C. with choke input)

For use with ‘83 tube will give an output of
500 volts D.C. at 350 MA with choke
input. Run your entire R.F. and Class B
off this transformer. The regulation for
the class B is about 5%, filaments are two

71v. and one 5v. Special 5.

A transformer having the seme filament
windings as above — at 300 MA having
750 voits each side of C.T

Special ... i $6.00
750-1 000 V. each side of C.T.
watts, Extra special .. ...... $6.80
1500-2000 V. each side of C.
BOOWatts. ..o cviinnnnnnnns $11.95

NEW!
STAND-OFF INSULATORS

Very convement where RF. leads are

. brought thru metal chassis,
etc. Ideal for low power
laad-in insulators.

(Type illustrated.)

* hi $.06

1?/” high......... ..
*TYACK TYPE

?" high.eooiinnnn.. $.12
A 15

Ward Leonard Vitreous Resistors 200-
Watt 874’/ Long with Variable Sliders,

1000 ohms. . $ .99

2500 ohms. .

5000 ohms
10000 ohms. .
15000 ohms. .
25000 ohms
35000 ohms
50000 ohms
&0000 ohms
80000 ohms

100000 ohms

a%preciated for the extraordinary vaiue and try it. Price, $6.00
Qhtere
NEW! NEW!
WARD LEONARD OVERLOAD ] O H N S O N | 5107ype TUBE ISOLANTITE BASE
RELAYS Lava bar insulation —= Thoriated filament

- the kind of tube we like to sell. Wi
take 750 volts on the plate. Extra
Special ... e 2.

INSULEX Low Loss Coil Forms

4 prong...... 29¢ OGprong....... 34e
5 prong ...... 3% 7 prong....... 37c

WIRE-WOUND Volume Controls
10 ohm to 75,000 ohm any size. .. .... 49¢
HOYT moving coil 3” 0-1 MA meters.
Special $3.95

COMBINATION
FILAMENT TRANSFORMER $3.65
9.1/ V. C.T. 10 amps for 866's
%/ C.T. 7 amps. for ‘50°s or '52's.

10,000 voit insulation.
V.2amp. transf......... $1.25

a1

2 and7%pVoIt
Q‘,Qm'iand7 \/otL .
55 and 5 Vi .
5 — 7% and 7’/& VoltCT ........ 1.45

GROSS CASED CLASS “B"
TRANSFORMERS $4.94

A pair of cased high grade transformers
for '46's.

Filament Transformers shielded in. metal
cases, center tapped secondaries.

2.5 Volt 10 amperes for 866's.. . ... $2.50

10to 12 Volts at 8 amperes........ 2

Special 10-12 Volt 7.5 ampere hla-
ment transformer, extra special. .

MIDGET DOUBLE SPACED NEUTRAL-
1ZING CONDENSERS 35 mmf.

~arealbuy. ... 69
[e]]] lmpreqnated cased condensers

1400 volts D.C. 2-2mfd.. ... .... 1.85
Pilot J-23 100 mmf. condensers .60

CARDWELL 123-B .0005 mmf. .
CARDWELL 164-8 .00092 mni..
Single or Double button mike trans-

FOMMEr. v v nerenrerrnreranins

and 5 ampere ranges

Hoyt Antenna Meter

Hot wire antenns meters. 214"
hole, flange 3" diameterwupphed in 114, 3
antenna meters when you can buy them st
this special price?. .. .. $2.95

mountlnq
thh
hy work thhout

Hoyt Milliammeters and Voltmeters

Perfectly damped meters at a price. 1hese are not to be confused
the usual inexpensive meters. 2” mounting hole, flange
294" diameter, supplied in the following s:zss 10 ma, 25 ma,
50 ma, 100 ma, 150 ma, 250 ma, 10

AC, 15 V. AC, 10 V. DC. Price each $150, 3 for $4.95

300 ma

20% deposit with all C.O.D. orders.

GROSS RADIO, INC.

Remit by M.O. Include postage.

’ 51 VESEY STREET

Prices subject to change without notice.

v NEW YORK CiTY
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THIS journal’s recent dissecting of some of the intricacies of "phone operation was hailed by the

voice brethren as a very helpful diagnosis of some of their operating ills. We now want to
attract the attention of the keypounding fraternity to an available object-lesson that affords helpful
opportunity for self-analysis and improvement in code work. In brief, we suggest 2 humble com-
paring of our fists and operating styles with the tape transmission that is used at a number of
amateur stations. -

For a couple of years the official broadcasts from W1MK have been sent by tape. Several amateurs
having access to commercial perforating equipment have used it for ham traffic-handling, punching
out their messages in advance of schedules and putting them across with maximum ease. Amongst
these we recall particularly WINV, W2AYN, W3AHQ, W3CXL and WIDDE. It has remained for
W9UZ in Chicago to apply automatic transmission to all his communication, and it is the operating
of this station on 7005 kc. that we particularly have in mind as offering a nice lesson. A paper tape
is punched on a Kleinschmidt perforator and run through a home-made Creed-type head to key the
trapsmitter. The operator writes on an ordinary typewriter keyboard; everything else is antomatic.
We commonly think of tape transmitters only in connection with the automatic reception of mean-

“ingless high-speed blurs, far removed from the world of amateur radio. This is not like that. It is
amateur stuff, at amateur speeds, used for the normal operation of the station. In a typical trans-
mission the auto starts promptly with the usual call and sign, followed by acknowledgment of the
correspondent’s preceding transmission, then picking up the thread of the conversation and catry-
ing it on, of course terminating with the usual sort of sign-off—just the same as in manual operation.
Only its utter perfection identifies it as automatic.

Let us here assert with emphasis that we are not suggesting the general adoption of automatic
transmission. Not that we find it coldly impersonal, since the qualities of personality reside largely
in what is said rather than in the manner; but we do realize that manipulating the key is, for most
of us, one of the chief pleasures of amateur operating. Moreover, the necessary gear is expensive
and complex, and Messrs. Underwood, Remington, Royal, Corona, e 4f., haven’t yet brought out
ten-buck tape-puncher attachments for their mills.

What we do believe is that all of us can take a lesson from the machine. It is because most of us
will always prefer to use hand-sending that these transmissions, particularly those of WOUZ, are
worth listening to. Here is the ultimate, it seems to us, in amateur communicating by the aid of
Q. M. Morse's code. Marvelously beautiful stuff, it sets a standard at which to shoot. It makes our
own deficiencies glaringly apparent. Anyone who thinks that lack of “‘individuality”’ in machines
sending makes for difficulty of reading should try some of this through 40-meter QRM. Because
every character is perfectly formed there is maximum ease of copying. Leisutely typing, the operator
readily keeps ahead of the machine. The output speed is uniform, free from those temperamental
changes of pace that so often characterize hand-sending. It starts at the beginning and moves with
complete precision to the very sign-off. Nothing could be better calculated to put over the business
in sure-fire fashion. Since not the space of a single dot is wasted, maximum intelligence is conveyed
at minimum speed in words per minute. Perhaps best of all, the machine doesn’t know how to
disfigure its transmissions by hemming and hawing with breaks, periods and Vs while the operator
conjures up another thought. The real proof of its excellence comes when the copying operator
realizes that, although the speed is easily within his capabilities, his pencil has been gliding right
along at a good fast clip and that in the course of five minutes at twenty words a minute he has
actually copied a hundred words.

This is exactly the kind of sending we all want to be able to do. The standard we keypounders
set for ourselves is maximum intelligibility per minute per mile per watt, It is therefore illuminating
to compate ourselves with the perfection of the machine. While few of us will want a taFe sender,
all of us want to be able to send by hand with the closest possible approach to its beauty, clarity and
dispatch. By studying the automatic we can perceive our defects. We will see that we form our
characters unskillfully, often catelessly; that we change pace in disconcerting fashion; and how we
hem and haw! Anyone who will study the effortless perfection of these transmissions and endeavor
to emulate them will make a better operator of himself. K. B. W.
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Modernizing the Three-Tube Transmitter
An Improved Version of One of QST’s Most Popular Designs

By George Grammer, Assistant Technical Editor

WO years is a long time in amateur radio,

especially when new apparatus and new

circuits follow on one another’s heels at
the dizzy pace attained in the past two twelve-
months, Yet, despite new tubes and special cir-
cuits, & few fundamentals have carried through
unchanged. The basic design of the three-tube
three-band transmitter first described in Novem-
ber, 1931, QST ! is a case in point; notwithstand-
ing the fact that it antedates most of the new
tubes, Class-B audio and single-signal reception—
all of them so familiar now that they seem like
old-timers—a recent overhauling of the old set
indicated that few changes need be made to bring
it up-to-date while still retaining the features
which made it popular—good power output and
efficient operation on three bands, economy of
apparatus, and above all, simplicity and con-
venience in changing bands. The changes now to
be suggested will not, perhaps, greatly increase
the output of the transmitter; they will, however,
increase the ease of operation and give the erystal
a little less work to do. Both these features repre-
sent worth-while improvementa.

final amplifier tank circuit to use split-stator
condenser. Both these necessitate a few minor
modifications in the wiring, and a new set of
amplifier tank coils may be required. We shall
not, go into the reasons for either of these substi-
tutions here; the pentode oscillator was covered
in February, 1932, ¢ST,? and the benefits to be
derived from rearranging the amplifier tank
circuit were discussed in January of this vear.?
The transmitter also has been dressed up a bit
to include a few meters, but it’s still the same
set,

OSCILLATOR CHANGES

The use of the 47 in the crystal oscillator
circuit makeg it necessary to install a 5-prong
tube socket. The old bakelite sockets in vogue at
the time the set was built are now unavailable, so
one of the newer Isolantite ones was used. For
the sake of appearance a similar socket was also
installed in the doubler stage. Because of the
change in sockets, blocking condensers of the
type that can be fastened dircetly to the base-
board were substituted for the old ones at (s
and C,, Fig. 1. At the same time

the capacity of the ogeillator plate
blocking condenser, {5, was
changed to 100 upfd., chiefly be-
cause one of that size happened to
be on hand, although the use of a
low-capacity condenser in the
pentode ecireuit is often advisable.
The below-deck changes to the
oscillator cireuit include the ad-
dition of the screen dropping re-
sistor R, snd by-pass condenser
Cu. The gridleak, R, was re-
duced from 20,000 to 5000 ohms,
the latter value being more suit-
able for the 47, and a choke put

is convenient but not necessary to the operation of the set.

The changes recommended are quite gimple—
substitution of a 47 for the 10 originally used in
the crystal oscillator circuit, and revamping the

1“More About Economical Crystal Control,”” November,
1931, Q87

2*“Which Tube for the Crystal Osecillator?’”, February,
1932, QST.

3 “Improving the Performance of the Neutralized Power
Amplifier,”” January, 1934, QST.

‘THE REVAMPED THREE-TUBE TRANSMITTER

Electrical changes include the installation of a pentode oscillator and a
new tank circuit in the final stage. The meter panel, also a recent addition,

in series with it to do away with
r.f. losses in the resistor. Simul-
taneously, new chokes of the mid-
get honeycomb type {(National
Type 100) were installed in
hoth the oscillator and doubler plate cireuits to
replace the home-made chokes previously used.
This step is largely for the benefit of those who
may now be tempted to build the set for the
first time, since the discarded chokes sometimes
were ineffective in preventing fecdback when the
ogcillator and doubler were operated from the
same power supply, unless by-passed at the
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power-supply ends. This effect, mentioned in the
original article,! happily is not present with the
honeycomb chokes. As inspection of the bottom-
view photograph will show, the chokes are

With 350 volts on the plate of the oscillator, the
grid current in the buffer-doubler stage should
be about 6 milliamperes, with no plate voltage on
the doubler. Since this current flows through the

A TOP VIEW SHOWING THE NEW TANK CONDENSER AND COILS
Otherwise the layout is unchanged, the oscillator being at the left, buffer-doubler to its right, followed

by the 203-A final amplifier.

mounted on some of the midget standoffs now
being made by a number of manufacturers.

Before testing out the pentode oscillator it
was expected that maximum excitation would be
secured with the doubler grid tapped down on the
coil L. Actually, however, u trial of the setup
ghowed that maximum excitation was secured
with the doubler grid tap taken directly from the
end of the eoil, so it was left that way. The 47is a
great deal superior to the 10 formerly used be-
cause it is possible to use higher plate voltage on
it with negligible crystal heating. This in turn
means greater oscillator output. In this connec-
tion, to forestall repetitions of the suggestions
that have been made many times by letter and in
other magazines, perhaps we should say that we
are fully aware of the fact that shifting the grid
connections of the pentode around a bit will
result in greater output. The cateh is that doing
it. simply converts the pentode into a triode of
sorts and the really good feature of the tube as a
crystal oscillator—high output with little strain
on the crystal—is thereby sacrificed. The only
reason for using the pentode is to make life easier
and longer for the crystal; otherwise one might
as well use 350 volts on a 10 or 45, get plenty of
output, and buy new crystals now and then.

Any of the power-pentode types, such as the
2A5 or 59, may be substituted for the 47, but it
happens that the original layout of the set suits
a filament-type tube. The fact that the 47 is
ready for action almost immediately after the
filament power is turned on often makes it
preferable to the indirectly-heated types for
transmitter work.

50,000-0ohm resistor R, the bias on this stage is
approximately 300 volts plus the battery bias,
or nearly 400 volts in all. Under operating condi-
tions, with the doubler exciting the final ampli-
fier, the grid current drops to about 4 ma., repre-
genting a total bias of about 300 volts. Because
of the high bias as well as the circuit used, the
doubler efficiency is high. The plate and sereen
current to the 47 should tofal about 30 milli-
amperes under operating conditions,

THE FINAL AMPLIFIER

With the oscillator circuit taken care of, the
scene ghifts to the final amplifier, The buffer-
doubler circuit may be left just as it was origi-
nally, except for the choke substitution men-
tioned above.

A split-stator condenser at Cy replaces the
original single-section tank condenser, a change
particularly beneficial in this set from the con-
venience standpoint because with proper han-
dling the amplifier will stay neutralized on all
three bands with a single setting of the neutral-
izing condenser., A secondary, but nonetheless
real, benefit is that the input capacity of the
final stage is reduced with this type of circuit®
so that it is no longer necessary to compromise on
the position of the excitation tap on the doubler
tank coil, L.. It works best right on the “hot”
end of the coil. The revised circuit is given in
Fig. 1. It will be noted that there is no longer a
tap on the final amplifier tank coil, nor is there
any blocking or by-pass condenser in the plate
circuit. Eliminating the tap makes coil changing
a quite simple matter. No blocking condenser
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will be needed if the tank condenser has sufficient
plate spacing to hold the d.c. plate voltage plus
the r.f. plate voltage. The particular condenser
used, a Cardwell Type 157-B, has not yet arced
over with voltages up to 1500 on the plate of the
203-A.

Some consideration was given to the use of
parallel vs. series feed in the amplifier plate cir-
cuit, the former being preferred from the stand-
point of convenience, since a centertap on the

+1000

NEW COILS

A new set of tank coils to fit the amplifier
tuning condenser had to be wound in this case
because of the smaller capacity of the new
condenser. Split-stator transmitting condensers
of more than 100 pufd. maximum ecapacity
(sections in series) run to unreasonable lengths—
unreasonable for this particular layout, that is—
while the coils for the old circuit were based on a
maximum condenser capacity of 220
uufd. Because of the low capacity
the 3.5-me. coil has a large number
of turns, so 1/8-inch tubing was
secured in preference to the 3/16-
inch size used for the old coils, and
the coil diameter was increased to
314 inches. Soft 1/8-inch tubing is
easy to wind, but results in a “floppy”’
coil unless some method is used to
strengthen it; accordingly a scheme

FIG. i—MODERNIZED CIRCUIT OF THE THREE-

TUBE TRANSMITTER

C1—0.004 ufd. (not critical).
Cpmt).002 pfd.

C—100 ppfd.

Cy—250 ppfd.

Cr—250-ppfd. variable.
Cs—350-ppufd. variable.

Cr—Split-stator transmitting condenser; total capacity, sections

in series, 100 pufd.
Cy—500-pufd. variable.
Cy—50-unfd. midget variable.
Cro—~50-upfd, transmitting variable (Cardwell 410-B).
Cn—0,002 pfd.

2.5v.

suggested by W1FRQ was tried out
and found to work splendidly. The
turns, properly spaced, are cemented
to celluloid strips after the fashion
of the old low-loss receiving coils.
Tostrengthen coils by this method,
first slide the loose turns on a form just
large enough to distend them somewhat so
they will set firmly. The form on which they
were wound will do quite well if a “filler”
is put on to occupy the space left by the
natural springing of the coil after it is
wound. The filler may be a piece of corru-
gated cardboard wound around the tube or
form. Then three half-inch-wide celluloid
strips, slightly longer than the finished coil

Li—21 turns of No. 12 enamelled wire on 2-inch form, close- is to be, should be slid under the turns

wound. ]
Lgmel0 turns of No. 12 enamelled wire on 2-inch form, spaced

longitudinally, spaced equidistantly around

8 slightly less than diameter of wire. Neutralizing winding . . ;
* consists of 6 turns, close-wound, Y{-inch from tank coil. the circumference of the coil. The next step

Ls—3.5 me,: 20 turns of Yg-inch colplper tubing, coil diameter 3% ig to straighten out the turns so that they

inches, spaced to make coil length 4 inches.

¥ mc.: 9 turns of M-inch copf:er tubing, coil diameter 3%

inches, spaced to make coil length 134 inches.

are evenly spaced, and then fill in the
spaces between the turns along the cel-

14 mc.: 4 turns of 4-inch copper tubing, coil diameter 32 Tuloid strips wi th Duco Household Clement

inches, spaced to make coil length 1 inch.
Li—4 turns, construction similar to Ls.
R1—5000 ohms, 2-vatt rating.
R>—50,000 ohms, 2avatt rating.
R:—20,000 ohms, 10-watt rating.
R{—50,000 ohms, 2-vatt rating.
Mp—0-200 d.c. milliammeter.
Mz—0-300 d.c. milliammeter.
V=A).15 a.c. voltmeter.
Ae0-2.5 1.f, ammeter.

tank coil L; would be needed with series feed.
Since the choke is usually the weak spot in
parallel-fed circuits, tests were carried out to
determine whether or not parallel feed would
result in & loss of efficiency. These did not pro-
gress beyond trying the choke originally used in
the old circuit, however, because the output and
efficiency turned out to be exactly the same with
either parallel or series feed on all three bands.
No parallel feed it is. '

The coil should then be left alone for an
hour or so until the cement sets; then another
coat can be applied and similar celluloid strips
cemented on top of the coil over the first ones.
These top strips give the bracing a finished ap-
pearance, a8 well ag increasing its strength. The
cement should be given plenty of time to dry—
overnight if possible—after which the coil may
be removed from the form. The bracing will
have ample strength to withstand ordinary usage
------- -with 1/8-inch tubing it is possible, in fact, to
bend the turns in relation to each other without
loosening them from the strips.

The new coils have been fitted out with small
G. R. plugs as terminals, mounted parallel to the
coil axis. These plug into G. R. sockets which are
soldered to pieces of heavy flexible cable connect-~
ing to the stationary plates of . This flexible
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mounting, which is visible in the top-view photo-
graph, is much easier to make than a fixed type of
mounting, and permits the coil to rest properly
in the glass-rod supports.

The antenna coil, the size of which will of
course be determined by the antenna tuning
system used, is of the same construction as the
tank coils. The coupling coil shown is kept from
tumbling over by short pieces of No. 14 wire
soldered to two of the turns and hooked around
the supporting glass rods. When the flexible leads
are clipped on the coil, it will sit nicely in one
position with no tendency to move out of place
under ordinary jars and vibration. The antenna
leads are brought out to a pair of stand-off insu-
lators mounted underneath the baseboard at the
rear edge.

Further additions to the set include plate milli-
ammeters for the doubler and final amplifier
stages, a filament voltmeter for the 203-A, and
an antenna ammeter. They are all mounted on a
S-inch wide strip of plywood running the length of
the baseboard. It is convenient to have the meters
installed as shown because it is easy to see the
effect of each adjustment. This method of mount-
ing also keeps the meters at a reasonable distance
from the r.f. circuits.

It should be noted that the amplifier grid re-
sistor, K, is specified as 20,000 ohms. This is a
compromise value, designed to insure plenty of
biag so the tube will operate with fair efficiency
when doubling to 14 me. Slightly greater output
can be secured on the 7- and 3.5-me. bands by

TUNING

Tuning and neutralizing are much the same
as with the old layout, except that less of it is
required when changing bands. We shall run
through the procedure for the benefit of those
who may be making their first acquaintance with
the transmitter.

For 3.5 me.: With plate voltage disconnected
from 10 and 203-A, but with all filaments running
and bias batteries connected, apply plate voltage
to the oscillator and set (5 for oscillation. This
setting will be found near the minimum-capacity
end of the scale. The plate current should be 25
to 30 milliamperes. Oscillation can be checked by
the familiar dip in plate current or by a neon
bulb or tuning lamp. Temporarily insert a milli-
ammeter in buffer grid bias lead and readjust
(s for maximum grid current.

With the oscillator working properly, tune C's
to resonance (resonance will be found near the
maximum-capacity end of the scale) and then
find the setting of neutralizing condenser (, for
which no indication of r.f. can be obtained in the
butfer tank circuit when (s is swung through
resonance. Adjustments to 'y will affect the
tuning of the oscillator tank circuit, so s
should be readjusted to keep the oscillator run-
ning each time the setting of Cy is changed.
When the 10 is properly neutralized C; may be
swung through resonance without affecting the
reading of the milliammeter in the grid circuit.
After neutralizing, plate voltage should be ap-

‘THE SUB-BASE CONNECTIONS

‘The buffer-doubler and final amplifier grid bias leads are now brought out to separate terminals so
that grid current can be measured conveniently in each and also so that the bias on each stage can be

individually adjusted, The screen dropping resistor and b
near the terminal strip in the lower right-hand corner. T

z—pass condenser for the 47 wvscillator are
e new r.f. chokes for the two low—power

stages are mounted near the plates of the tubes. The choke for the final stage is mounted with its “*hot””

end away from the meter which it

reducing this resistance to the old value of 5000
chms, in which case it is desirable to insert more
resistance or increase the fixed bias when working
on 14 me. For allround work the use of the
20,000-ohm resistor is preferable.

‘aces in the photograph. The two porcelain standoffs in the lower
left corner are for the antenna or feeder terminals.

plied and Cs adjusted to resonance, indicated by
minimum buffer plate current. The minimum
current should be about 40 milliamperes if the
filament of the 203-A is lighted.

The milliammeter should now be shifted to the

February, 1934
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amplifier grid-bias lead and Cs adjusted for maxi-
mum grid current, which should be between 15
and 20 milliamperes. Neutralize the amplifier,
following the same procedure as in the case of the
doubler; that is, find the setting of €y which
permits swinging Cy through resonance without
showing an indication of r.f. in the amplifier tank
¢ireuit (on a neon bulb or tuning lamp) and with-
ont causing a sharp change in the amplifier grid
current. After neutralizing, the amplifier plate
voltage may be connected and C; adjusted to
resonance, again indicated by minimum plate
current. Without the antenna load, minimum
plate current should be about 20 milliamperes.
With the antenna connected and . tuned to
resonance, the coupling between Ly and I,
should be adjusted to make the 203-A draw
rated plate current—about 150 milliamperes.
Both C; and Cy should be readjusted to reso-
nance each time a change is made in the coupling
between L; and Ly.

For ¥ me.: Tune oscillator and buffer as
before, then set doubler plate tank for second
harmonic; resonance on the second harmonic
will be found near the minimum-capacity end of
the Cg scale. Grid current to the final amplifier
should be the same as before—15 to 20 milli-
amperes—and the doubler plate current should be
about 50 milliamperes. If the final amplifier has
been neutralized previously on 8.5 me., it should
be neutralized on 7 me. as well, provided both
tank coils (L;) are designed so that resonance
is reached with C; set at half capacity or more.
If the amplifier has not been previously neutral-
ized follow the procedure given above for 3.5 me.
Minimum amplifier plate current, when the plate
voltage is applied after neutralizing has been
checked, should be about 20 milliamperes with-
out the antenna.

For 14 me.: Tune oscillator and doubler as in
7-me. operation. Amplifier should have heen
previously neutralized on 7 me. With 14-me. coil
inserted at Ls, apply plate voltage and adjust Cy
to resonance as indicated by & minimum plate
current of about 60 milliamperes. Do not change
the setting of Cy.

AMPLIFIER TUNING NOTES
The permanence of neutralizing will depend

v

eonsiderably on the ca-
pacity balance in the
two sections of Cy; if the
two sections are not ex-
actly identical the neu-
tralizing may be slight-
ly off when coils are
changed. This is one
reason for recommend-
ing that the amplifier
tank coils be made so
that Cy will always be
set at half capacity or

more at resonance, because the capacity bal-
ance at the higher-capacity end of the con-
denser is likely to be more nearly exact. If the
condenser is not perfectly balanced, tuning C;
very far off resonance will cause the grid current to
change slightly during the neutralizing process, if
the grid milliammeter is being used as an indica-
tor of neutralization. In such & case the aim
should be to find the setting of (s which results
in practically constant grid current as C; is
varied & little on each side of resonance, with a
gradual—not jerky—-change in the reading as
the condenser is tuned farther away from the
resonance point. It is also desirable that both
sections of the condenser have the same capacity
to ground or other objects; in other words, the
condenser should not be mounted too close to
other parts of the set.

In tuning both the buffer-doubler and ampli-
fier stages, take care that the tank circuits are off
resonance for the very minimum of time when the
plate power is applied. Both tubes will take rather
husky plate currents when the tank circuits are
detuned, and such treatment is ruinous to a
thoriated filament. It is a good idea to have a key
in the filament center-tap of the stage being tuned
so that the plate power can be applied momen-
tarily until the correct settings have been deter-
mined, If the plate supply to the last stage is
connected and the rectifier filaments are lighted,
but with the plate transformer shut off, a current
of the order of 10 to 20 milliamperes generally
will flow in the plate circuit if C; is off resonance.
At resonance this current will drop to zero if the
tube is properly neutralized. This indication is
useful in determining the resonance setting before
plate voltage is applied. It is particularly helpful
in finding the 14-me. setting of C%, in which case
the 203-A is operating as a doubler and hence
cannot be neutralized in the normal fashion.

In connection with tuning the antenna to the
final amplifier, one point which many amateurs
seem to overlook is that a change in coupling or
antenna tuning will affect the setting of the
amplifier tank condenser. The amplifier tank
condenser always should be reset for minimum
plate current as the last step in the antenna tun-
ing process. When the coupling is correct, the
minimum plate current will be approximately the
rated plate current of
the tube, although a
higher minimum plate
current can be drawn
if the additional loading
produces. a correspond-
ing increase in antenna
current.

REYING

From the standpoint

of maximum stability,
(Continued on page 86)
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A Universal Antenna Coupling System

for Modern Transmitters

All-Band Operation with any Antenna—Improved Efficiency —
Reduced Harmonic Output

By Arthur A. Collins, WOCXX#

reliable way of transferring energy from

the final tank circuit of a transmitter to the
antenna than the customary arrangement using
an antenna pick-up coil placed in an inductive
relation to the plate coil in the transmitter.
Almost every user of high frequency transmitting
equipment has had the exasperating experience
of getting the transmitter itself tuned up properly
and developing lots of energy in the final tuned
circuit and then finding that the antenna, refuses
to draw the power from the transmitter. This
problem has become much more complicated in
recent years because most high frequency trans-
mitters are operated on several bands of fre-
quencies, and it is usually desirable in amateur
installations to use a single antenna on all bands.

Very few antennas with their associated feeder
gystems will resonate on all the desired fre-
quencies without using some sort of complicated
tuning arrangement at the transmitter end. It
is the purpose of this article to describe an im-
pedance matching network which greatly simpli-
fies this problem and assures that the energy
from the transmitter is properly coupled into the
radiating system, with the additional feature
that all harmonics are very effectively suppressed.t
The system also makes possible the use of a
single antenna and a single antenna coupling unit
on all frequencies.

Fig. 1 shows the basic circuit involved. It will
be observed that two capacitors and an induc-
tance are connected in a low-pass filter circuit
resembling that used in plate supply systems.
‘The input side of the filter is connected across the
output of the transmitter and the output side of
the filter is connected to the radiating system.
By using variable condensers and inductors, it
is possible to match the output impedance of the
transmitter to any antenna input impedance
which will be met with in practice. This means
that the transmitter can be coupled to any sort of
an antenna whether it is a piece of wire 20 or 200
feet long. First we shall consider the case of an
antenna having a single lead-in wire (Marconi

#(Jollins Radio Co., Cedar Rapida, Ia.

1 Bveritt, * Qutput Networks for Power Amplifiers,” Proc.
I.R.E., May, 1931, — Eprror.

THERE is a very much more efficient and

type or single-wire transmission line) and later
show how the same system can be applied to an
antenna with two lead-in or feeder wires. These
are rather broad claims for an antenna coupling
circuit and the amateur will be immediately
interested in how he can apply this system to his
transmitter without wading through a lot of
theory. Therefore we shall explain the practical
operation of the gystem first and let the theory
ride until the last paragraph.

PRACTICAL ASPECTS

The two condensers C; and C; should have a
fairly high maximum capacity, about 300 pufd.,
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FIG. 1—THE BASIC IMPEDANCEMATCHINGr

CIRCUIT ARRANGED FOR COUPLING TO A
SINGLE-WIRE FEED SYSTEM
See text for constants.

and the variable inductance can be 80 turns, 214
inches in diameter, 514 inches long, tapped every
five turns. For transmitters with powers up to
twenty-five or thirty watts, condensers of the
receiving or small transmitting size can be used.
Of course, both the condenser and the inductance
must be of low-loss design. Let us assume, first
of all, that we want to couple a transmitter
tuned to, say, 3600 ke. to a single-wire Marconi
type antenna and the antenna is of any size
which conveniently fits the back yard. If the
antenna happens to be an odd multiple of a
quarter wave length long, it will have an input
impedance of several thousand ohms. In both
cases, it will be purely resistive. On the other
hand, if the antenna is not a multiple of a quarter
wave length long, its input impedance will be
intermediate between these values and it will be
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reactive; that is, it will require the addition of an
inductance or a capacity to obtain resonance.
The problem is effectively to match this antenna
input impedance o the plate circuit of the final
amplifier so that the tubes look into a pure
resistance of exactly the right value for normal
plate current.

Adjustment is accomplished as follows: Dis-
connect the matching network from the trans-
mitter at ““A” and tune the transmitter plate
cireuit in the ordinary way so that minimum
plate current is obtained in the final amplifier,
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FIG. 2---THE BALANCED ARRANGEMENT FOR
TWO-WIRE ANTENNA FEED

indicating resonance. After the plate tank con-
denser is adjusted for resonance with the output
circuit disconnected, it should noi be touched
again during the tuning procedure. Next, adjust
the tap on L, to a point where resonance at the
transmitter frequency is likely to be obtained.
The approximate settings are 30 turns for 160
meters, 15 turns for 80, 8 turns for 40 and 5 turns
for 20. Set C» at mid-scale, connect the output
circuit to the transmitter at “A” and apply plate
voltage to the final amplifier. C; should then be
rotated rapidly until a dip is obtained in the
power amplifier plate current. Resonance in the
output circuit oceurs at this point. The value of
minimum plate current obtained may be higher
or lower than that desired for satisfactory opera-
tion of the output stage. If the plate current is
not correct, rotate C; slightly and then readjust
(' to restore resonance. This procedure can be
repeated using C; to adjust the degree of coupling
and () to restore the circuit to resonance until the
correct plate current is drawn in the power ampli-
fier. An antenna ammeter placed in the antenna
lead-in will indicate antenna current when C, is
adjusted to resonance. The circuit is now properly
adjusted and, after the signals are checked in
the monitor, the arrangement is ready for use.
It sounds very simple, doesn’t it? As a matter of
fact, this system is much easier to adjust than
many of the conventional arrangements using a
coupling coil. Volumes of equations have been
written about filter networks, but in practice
there is nothing so very complicated about their
use even at radio frequencies.

One or two details of adjustment should be dis-
cussed, however. It will be found that the adjust-
ment of L is not critical. As more inductance is
cut into the ecircuit, the same results can be ob-
tained up fo a certain point beyond which the
insertion of more inductance will make it im-
possible to obtain an impedance match. Of course,
('; and C; will have different settings when I, is
changed. In general, [, should be kept as large as
possible eonsistent with obtaining proper im-
pedance match. This is the condition for lowest
loss in the filter but these losses are negligible
anyway if the apparatus is well construeted, so
that it is not necessary to pay a great deal of at-
tention to the adjustment of L. It will be found
that if the antenna impedance is low, as evi-
denced by relatively bigh antenna current, a
~fairly large value of capacity will be used

in (; and there will be very little voltage

across this condenser. On the other hand, if

the antenna input impedance is high, C, will
be set at very low capacity and there will be con-
siderable voltage across this condenser. In the
jatter case it may be necessary to substitute a
condenser with lower maximum capacity and
wider spacing to prevent flash-over.

The question may arise as to how the antenna
circuit gets tuned to resonance during the tuning
operation described above. This may bhe ex-
plained by saying that, if the antenna is too long
for the transmitter frequency, it will appear to the
filter circuit as a resistance and a capacity and the
effective input capacitance of the antenna will be
in parallel with (', so that €, will be set at a lower
value than if the antenna were exactly the right
length for resonance. Likewise, if the antenna is
too short, it appears to the filter as being a re-
sistance and an inductance and a somewhat
larger setting of (; will be used.

The exaet position of tap “A’” on the plate in-
ductance in Fig. 1 is not critical. It is desirable
that this tap correspond to an output termination
of the transmitter of about 600 ohms; that is, it
may be adjusted so that, if a pure resistance of
600 ohms were connected between tap “A’” and
the filament tap, the tube would draw normal
plate current. Unless & 600-ohm lamp bank or
some equivalent device is available for making
this adjustment, it usually is sufficient to connect
“A’ at a point on the inductance halfway be-
tween the filament tap and the plate end. This
approximation will be correct for practically all
Class-C amplifiers. In the case of two Type 46’s
in parallel in the final amplifier, it is permissible
to connect ““A’’ direct to the plate end to the coil.
Fig. 1 shows a shunt-fed amplifier circuit. If series
feed is used, it is necessary to insert & high-
capacity high-voltage fixed condenser at “A” =0
that the plate voltage does not appear across the
condensers (; and C; and in the antenna circuit.

So far we have considered merely the problem
of transferring the energy from the transmitter to
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the antenna. Of course, the effectiveness of the
antenna as a radiator depends upon the design of
the antenna itself, and all of the principles of good
antenna design which have been discussed in
previous QST articles and in the Handbook still
hold good. The antenna should be constructed
with due regard to them. However, when it is im~
possible because of construetional difficulties and

- space limitations to put up a good antenna, the
use of an impedance matching network will make
it possible to put power into whatever form of sky
wire is available.

The adjustments deseribed above for 3600-ke.
operation apply to other bands as well. The trans-
mitter and the matching network are adjusted in
exactly the same way except that appropriate
values of Cy, Cs: and L, are used to obtain reso-
nance and proper impedance match on the partie-
ular frequency used. For instance, if the antenna is
of the horizontal doublet type 67 feet long with a
single-wire feeder tapped 9 feet, 414 inches off
center and connected to the cireuit of Fig. 1, the
system will work as a ‘I’ Marconi type antenna
against ground on 80 and 160 meters, but on 7100
ke. and 14,200 ke. the lead-in will act asa matched
impedance feeder and only the horizontal part
will radiate. This system would appear to be the
long-sought-for all-band antenna.

CQUPLING TO TWO-WIRE SYSTEMS

At this point it is well to discuss how this sys-
tem can be applied to the antennas of the “Zepp,”
“current-feed Hertz” and “two-feeder matched
impedance” types where not one, but two lead-in
wires must receive power from the transmitter. A
similar impedance matching network can be used
for coupling to these antennas. The arrangement
as shown in Fig. 2 is similar to Fig. 1 except that
the inductance is split and approximately equal
values of L are inserted in each of the series arms
of the network. €, can be the same kind of con-
denser ag described for Fig. 1, although an alterna-
tive arrangement is to use a split-stator condenser
grounding the rotor; or to place two ordinary
variable condensers in series with the rotors con-
nected together and grounded. The latter ar-
rangement will permit individual adjustment of
the coupling to each antenna lead-in. The circuit
is adjusted exactly as deseribed for Fig. 1. L; and
Ls should be kept approximately equal in value,
although slight differential adjustments of L, and
I and of the two sections of C, (in case two con-
densers are used in series) will permit accurate
balancing in the antenna lines and also accurate
balancing of the load on the two tubes in the final
stage of the fransmitter if it is a push-pull stage.
The “A” taps in Fig. 2 should be equi-distant
from the center of the plate coil, and they also
should be spaced for a termination of about 600
ohms. The circuit of Fig. 2 is correct for both a
push-pull final amplifier or & neutralized single~
ended amplifier.

HARMONIC ATTENUATION

The usual method of coupling the antenna in-
ductively does not in itself provide any attenua-
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FIG. 3—EQUIVALENT CIRCUIT OF THE IMPED.
ANCE-MATCHING NETWORK

tion whatever of the harmonics which may be
present in the plate tank circuit of the final am-
plifier. Such harmonic reduction as is obtained is
due entirely to the effect of the plate tank con-
denser, and if a sufficiently high-C' is used to obh-
tain satisfactory harmonie reduction, the effi-
cieney of the output circuit will be very materially
reduced. The tendency in the design of modern
erystal-controlled transmitters is toward the use
of very low values of tuning capacities in the tank
circuit in order to obtain the best possible effi-
ciency. At the same time, the problem of har-
onic suppression is becoming more serious every
day. The amateur bands are not harmoniecally
related and stations operating on the high fre-
quency part of the 80- and 40-meter bands have
harmonics falling in channels assigned to other
services. Cormplaints are being made daily against
amateurs who are permitting their harmonics to
interfere with channels outside of the amateur
bands, and it is imperative that drastic and effee-
tive measures be made to correct this situation.
The use of high-(? eircuits in the output stage of
amateur transmitters would bring some relief, but
it certainly is not desirable to impair the effi-
ciency of the transmitter by this procedure.

The low-pass impedance-matching network,
described herein, is the logical step towards com-~
plete elimination of harmonic difficulties without
reducing the output on the fundamental. A
graphic illustration of the éffectiveness of the
impedance matching network in eliminating har-
monics in one particular instance was obtained by
listening to the second harmonie in a near-by
receiver using, first, the conventional output
gystem in the transmitter. The harmonic was of
such high intensity as to block the receiver. After
connecting and adjusting the filter, the second
harmonic pick-up in the receiver was reduced to
about the same amplitude as the harmonic being
generated by the 47 crystal oscillator alone, and it
could not be heard at all on a very sensitive re-
ceiver at a distance of about a mile. And this
effect was accompanied by an actual inerease in
the power delivered to the antenna.

(Continued on page 86)
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How’'s Your Fist?

Some Notes on “Bug” Adjustment and the Improvement of Sending

By F. H. Schnell, WoUIZ*

HE goodness or badness of somebody’s
fist is & matter which must be handled

& rather gently. It is a delicate subject. The
human ear reproduces faithfully everything it
hears and passes it along to the brain, But brains
seldom agree. By using something entirely me-
chanical, therefore, we remove the greatest error-
making device involved. The mechanical visual
recorder provides a record that can be seen,
measured and inspected. Armed with this sort of
checking device it becomes merely a matter of
tuning around in the amateur band to find our
“kill.” By the way, there is plenty of game at all
times.

First we pick out a commercial automatic
transmitter as a standard of mechanical perfec-
tion in sending. At 60 to 65 words & minute, the
recorder very clearly shows this mechanical
perfection. This is more evident because words
are being sent twice

ehoppy. Then you'll hear the Navy operators
once in a while with their draggy dots, very pro-
nounced when sending NPG or NPM. The only
correction for this is to put the operator to work
sawing wood. One of the most general imperfec-
tions is the habit of dragging the last dash of the
figure “8---many amateurs do it. It looks and
sounds like this: DAH DAH DAAAH DIT
DIT. Just listen to some ham signing an eight call
or to gome one ecalling an eight and you’ll notice it.
Two of the most exasperating examples of brain
error happen when some bird starts in with a CQ
which sounds like “NN GT.” Try that on your
key and you'll understand how awful it can
sound. Another is ‘““TEST"” which so often sounds
like “NV.” These are human errors or habits, the
correction of which remains entirely up to the

individual.
Now look at the records of the amateur sending
—made at random in

and each repeated
word is exactly the
same ag the first one.
This sort of sending
is rather difficult of
attainment by the
average ham unless
he is endowed with
an abundance of pa-
tience. There are
some amateurs who
come very close toit;
W2BG is one and
W8DOE operating
at W8AXZ is an-
other. In fact, one
evening I asked
WS8AXZ what kind
of automatic trans-
mitter he was using
~hig sending was
that good. Both of these are straight key senders.
You'd be surprised how much faster you can copy
their stuff than the average hand sending. W&PL
is a good example of a ““bug” sender, approaching
that mechanical perfection in making characters
and in good sending.

You’ll hear some of the fellows with traces of
that famous “Lake ¥rie Swing”’ which was so
popular in the spark days—a sort of weaving in
and out of characters, very often making the dots

“ 4918 N. Sawyer Ave., Chicago, 1l

THE RECORDER RESPONSIBLE FOR THE TAPE
RECORDS
‘This outfit is now in use at WODEE. It was built by W2DK.

the 3.5-me. band.
Some of the sending
i3 very good but the
defectsshow a poorly
adjusted “bug.” In-
spect each character,
paying attention to
the length of the dots
by ecomparison with
the dashes. Notice
the spacing between
letters and between
words and you’ll see
exactly what iswrong
—a poorly adjusted
“bug.” The dot con-
tacts are too light
and the dots are not
in keeping with the
length of the dashes.
This is no effort to
condemn. It is in the direction of pointing out
the mechanical errors which ean be corrected with
a little care. So much for the evidence us a basis
of proof that there are some bum senders in our
ranks. Now to go after the “bug” and adjust it
properly.

The diagram shows a circuit which answers
very well for adjusting a “bug.” The meter, M, is
connected in series with a suitable battery and
registor. In these experiments, the battery was
2214 volts; the resistor a 1000-ohm variable and
the meter, 0-100 milliamperes. Connect the re-

{8

QST for




sistor so that all resistance is in the eircuit before
you close the contacts. Otherwise vou may burn
out the meter. Now close the key and decrease the
amount of resistance until the meter reads
exactly 100 ma. Leave the resistor at that adjust-
ment. Then waggle the dots and watch the meter.
Adjust the dot contacts of the “bug” until the
meter reads 50 ma. The needle pointer of the
meter will, or should, hover at 50 ma. At high
speed, around 15 dots per second, the needle will
hover between 47 and 53 ma. if the contacts are
properly adjusted. For heavier dots, if you want
them, adjust the “bug” contacts until the meter
reads 55 to 60 ma. Forget about making lighter
dots—there are thousands too many of them
already.

Any combination of meter, battery and resistor
can be used, just so the dot adjustment is one-half
of the closed circuit adjustment. Unless I have
forgotten entirely (and Western Union Telegraph
Company will be the first to set this right), their
“bugs’” are adjusted to make 11 dots per second
and they solder the bug weights in that place.
"This is for sounder work and they have a definite
standard of speed to take care of the relay lag, ete.

Practically every operator who uses a “bug,”’
also uses a relay in the keying circuit of his
transmitter, To make complete and proper ad-
justments, it is necessary to adjust the ‘‘dot”
contact of the ‘“Bbug,” first by connecting the
battery, resistor and milliammeter across the
terminals of the “bug’” in the manner just de-

N 6

seribed. Then the battery, resistor and meter are
connected to the keying side of the relay and the
meter is set to 100 ma. as before. Still using the
dot side of the “bug,” the relay contacts and ten-
sion are adjusted until the meter again hovers at
50 ma. Merely adjusting the “bug’ and not the
relay will not correct short and choppy dots. Both
instruments have to be adjusted.

Now comes the big rub. If you've been one to
take the weights off your “bug” just to make dots
faster and dashes longer, you may profit by this.
For continental or inter-
national Morse, a mod-
ern  Morkrum-Klein-
&chmidt perforator per-
forates tape so that the
dash is equivalent to two
dots, including the space
between the two dots. It
represents mechanieal
perfection in sending. No
less an authority than
W2AYN, Operating En-
gineer for R.C.A., points out that one five-letter
word is equivalent to 24 space holes on the per-
forator and that a typical test word consists of
the two words “IS NOW.” In the perforator tape
of 24 holes, the first hole is not counted until the
second one shows up. So, by breaking “IS NOW”
up into dots, dashes and spaces, we have 7 actual
dots, but we don’t count the first one, since no
time has elapsed on the count before that dot was
made. We have then, 6 dots and 6 dashes; 6
dashes are the equivalent of 12 dots. The space
between each letter is the equivalent of 1 dot;
between words, the equivalent of 3 dots; making
6 more dots. Altogether there are 6 plus 12 plus
6, or a total of 24 dots which i the equivalent of
one five-letter word.

It is important to know the number of dots in a
word if we want to adjust the “bug’ for a certain
speed, since this is the mechanical side of the bug
and the human side is that which has to do with
dashes and proper spacing. One word, as we de-
termined, consists of the equivalent of 24 dots; 15
words per minute would be 15 X 24, or 360 dots
in one minute or 6 dots per second. Therefore, if
your “bug’ is adjusted to make 6 dots per second,
you ought to be able to send perfectly at a speed
of 15 w.p.m. Speed of dots for the generally-used
and much-abused speeds in amateur radio are as
follows:

o-fooma.

THE CIRCUIT USED
FOR BUG ADJUST-
MENT

SOME REPRESENTATIVE TAPES MADE ON THE W.P.M. Total dots per Dots per
RECORDER ILLUSTRATED minute second
A cial atic tr 3 at 60 to 65 w.p.m.
sending words twice. The tape is being pulled 15 360 6
. through slowly. 20 180 8
B-—~The same c cial atic tr itter. Tape s
puller is speeded up to show characters clearly. 25 600 10
An example of mechanical precision—note that 30 720 i2
the characters are exactly alike. 35 840 14
~—A glowing example of dots that are too fast and too 40 960 16
light and dashes are out of proportion. The tape 45 1080 18
was running at a speed that would have recorded 50 1200 20
28 to 30 w.p.m., with a record similar to the com- . “
mercial transmission. (Continued on page 84)
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Clearing Up the Note With a Bridge

Rectifier

By Dean C. Swan, Jr.,, WIBXC*

vinced that a single-phase bridge rectifier,

employing four Type 66’s was, both from
2 standpoint of economy and that of convenience,
4 very practical and satisfactory means of ob-
taining plate supply of the order of 4000 volts or
go. A transformer with 2000 volts each side of
center-tap could thus be made to furnish 4000
volts. The only additional expense of any im-
portance involved on the rectifier side of the
filter system, providing two half-wave 66’s were

SOME months ago the writer became con-

fiers. The signal then heard in the station monitor
was pure d.c.!

This could mean only one thing—the fault was
to be found in the 66 bridge rectifier. A number of
people were consulted as to why the bridge should
act in such a fashion. Dr. ¥. 8. Dellenbaugh, Jr.,
whose valuable power supply articles have ap-
peared in several issues of €ST, gave expert
advice, as did WOCLH, an old spark-days’ friend,
via 14-me. 'phone. These gentlemen were of the
opinion that the trouble was to be found in the

66’s themselves, since these tubes

Brrc Con W00 &
Ly (=3 p:
F C, _Cz ‘E
B: Rl
Qg‘m:c 2
. V. b -

ure prone to break into oscillations
of their own accord and thus modu-
late the transmitter signal.! Buffer
condensers from anodes to cathodes,
such as Raytheon engineers once
used to cure a similar trouble in re-
ceiver power packs, were suggested.

FIG, I—CIRCUIT OF THE FULL-WAVE BRIDGE RECTIFIER USING

TYPE 66 TUBES

RFC—7-me. chokes wound on half-inch form.
La—S8winging input choke.

Le—Smoothing choke.

Ci—2- wfd.

Cg—2- to 9-ufd., depending on type transmitter.
Ri—Resistor to "bleed 1/10th fulllload current.
T—Plate transformer {I-kw. tapped 500 to 4000 volrs).
F-—8eparate filament windings for rectifiers.

already in use, was two more 66’s and two more
filament windings for these. The tubes and fila-
ment windings, of course, are obtainable at a
figure much below the cost of an elaborate mer-
cury arc system or one involving any of the larger
sized rectifiers which would be necessary at a
4000-volt potential. Despite what is to follow,
the writer is still at a loss to understand why the
bridge rectifier is so seldom used by amateurs,
especially for obtaining high voltages.

As 5o often happens when one hag s thing fig-
ured so that it looks *just right,” the bridge
rectifier, having been built, was found far short
of expectations, Nothing but an r.a.c. note could
be obtained although a proven, trustworthy and
efficient filter system was used. Investigation
finally revealed that none of the one hundred and
one things which could be tried, such ag different
frequency bands, tuning and the like, were of any
avail. Accordingly, two of the 66’s were pulled
out of their sockets, several wires changed and
the remaining two were used as half-wave recti-

Tha4e EverethSt., ‘Wollaston, Mass.
i Dellenbaugh, “ Tunable Hum,” QS7T, Jan., 1933.

These were tried on the bridge, but
helped not at all. The next endeavor
was to use parasitic chokes in each
anode lead. These, also, proved
valueless. Inasmuch as the frans-
mitter was tuned to the 14-me. band
at that particular time, I14-me.
chokes were tried. These made a
noticeable improvement, although
r.a.c. still predominated. 7-me. chokes were then
tried and the note became pure d.c.—within a
shade of being just as good as with a two-tube
rectifier! Curiosity then getting the best of the
writer, four extremely large chokes were wound
and tried on the theory that as the choke induc-
tance was increased the note had improved. These,
however, failed misera.bly, being no better than
none st all. Since the 7-me. chokes performed
satisfactorily, it was decided to use them per-
manently.

The next problem arose when it was decided to
substitute a correctly designed swinging input
ehoke for the more or less fixed inductance choke
then in use. One was designed for the power sup-
ply and to suit the input to the transmitter, in
this case a Type 52 t.p.t.g. The swinging choke,
when tried, certainly did perform wonders. Regu~
lation (bleeder load to full load) changed from 20
to 8 percent. The 66’s became capable of han-
dling all the current anyone would be apt to use
normally in an amateur transmitter. In an effort
to find how the note was being affected, the fixed
inductance input choke was again tried with a

20
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very small filter so that r.a.c. was very much in
evidence, the swinging choke being then substi-
tuted with a resultant change to pure d.c. Much
higher plate voltages could be and were then used
without endangering the filter condensers, 66’s
and associated power equipment. All these and
other benefits acerued by this single substitution.
Unfortunately, however, an entirely unforeseen
and unexpected bug presented itself. Each time
the key was pressed the signal “blooped.” Upon
closer examination of the signal with the monitor,
this “bloop,” or call it what you will, was found
to be a rige in frequency on one side of zero beat
and a fall in frequency on the other side, which
lasted just long enough after the key was pressed
to spoil the keying and note. This, of course, was
very ungatisfactory, especially since this same
self-excited rig, when working normally, had
hitherto been invariably reported ‘“xtal pde.”
When tried in the power supply to another seli-
excited rig—that at W1JO—the swinging choke
“blooped” in exactly the same manner, although
all of the above beneficial results were again
noted. Discussion with others developed the the-
ory that the drain of the 52 when starting to

oscillate and before building up to full plate
impedance was proving too much for the terminal
filter capacity, which was 2 ufd. With large in-
ductance in the filter it would seem that all the
initial current surge must be provided by the
terminal condenser. Accordingly the terminal
capacity was increased to 9 ufd.—and the “bloop”
disappeared. It was then found that this capacity
could be cut in half without bringing the “bloop”
back to any marked degree, although the 9 pfd.
were somewhat smoother under keying. Tests
made since with this choke substituted in the
power supply of the final amplifier at WICGN
show that this difficulty does not arise in the
power supply of an amplifier. The tests at
WICGN gave definite strength to the above
theory as to the cause of thig “blooping.”

The possibilities of such a combination as has
been deseribed (bridge plus swinging input choke)
are especially worth serious consideration by the
amateur who is thinking of inputs on the order of
13 to 1 kw. Personally, the writer is going to in-
vestigate the matter further in that 4500-volt
1-kw. rig which he intends building some sweet
day.

The M.LT. 56-Mc. Airplane Tests

ports and eonfirmations we are now able
to present a complete list of 56-me. sta-
tions contacted from the

Q- FTER many delays in the receipt of logs, re-

test with New England amateurs during the
month of November.

Preliminary experiment with three transmitters
and a pair of receivers re-

M.I.T. meteorological plane
during the tests announced jig
in November, 1933 @QST.
'The plane, fown each morn-
ing by Lt. Henry B. Harris,
serves as a variable-altitude
laboratory for the Meteoro-
logical Department of the
Massachusetts Institute of
Technology. Carrying all
manner of meteorological in-
struments, the plane is taken
up to about 18,000 feet every
day for the express purpose
of making observations of
atmospheric conditions uat
various levels. The installa-
tion of 56-me. equipment
was the outcome of a desire
on the part of the meteoro-
logical department personnel

LT. HARRIS,
TRANSCEIVER

. for continuous contact with

the plane ag a safety measure in bad flying weather
and as the means of obtaining technical data
from the plane with the least possible delay.
Professor Rossby and Dr. Carl O. Lange of
M.LT., at the League’s request, agreed to expand
the seope of the work in order to provide a daily

THE PLANE AND THE

sulted in the selection of a
Harvey fransceiver as the
main radio equipment in the
plane. 1t was used almost ex~
clugively during the test pe-~
riod. A variety of antenna
systems was employed. Dur-
ing the early days of the test,
a 12-foot horizontal wire
running from the cabin to a
wing strut was operated
againgt a 4-foot wire inside
the cabin, Luter, this system
was displaced by vertieal
rods—a quarter-wave rod
operating against the ship’s
steel fuselage and a half-
wave affair, Further study of
- reception reports may possi-
bly change the present view
that the grounded quarter-
wave rod was the superior
antenna.

Displaying limitless enthusiasm and quite
extraordinary operating ability, Lieutenant Har-
ris, M.I.T.’s research pilot, carried through the
program in splendid fashion despite much

(Continued on page 45)
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The Sixth International Relay Competition
March 10th'-18th |

Exchange Self-Assigned Serial Numbers in Two-Way DX QSOs—
Contest for All Parts of the World (with LL S. A./Canada)—
Advance Entry Not Required— Certificates for Winners

By F. E. Handy, Communications Manager

HE contest is for most DX QSOs. It is

world wide! All parts of the world — with

1. S. A./Canada. Get on the air . . . any
amateur frequency band ... March 10th-
18th inclusive 1934. The American Radio
Relay Ieague invites you to take part with
amateur operators everywhere in ... THE
SIXTH INTERNATIONAL RELAY COM-
PETITION.

GENERAL PLAN OF CONTEST

Amateurs with the prefixes W and VE will be
taking part in & QSO Party with stations in all
parts of the world. When they effect DX
Q80s, sclf-assigned serial numbers will be ex-
changed and jotted down in the contest report.
From this record each station will submit its

THE CERTIFICATE TO BE AWARDED CLUB WIN.
NERS IN THE INTERNATIONAL DX COMPE-
TITION

Besides the Section Award, in each club group where
three or more hams take part, the local A.R.R.L.-affiliated
radio club may make certié’catz award. This certificate
will be presented endorsed by the national organization,
and also signed by the club_president or club activities
manager. It will be awardedhby the club as a permanent
2 trophy.

score, as explained later in this announcement.
From the scores (which the Contest Committee
will verify by cross-examination of all logs sub-
mitted) the winners will be determined for each
locality, and certificates awarded.

Stations outside* the U. 8. and Canada will
try to work as many W and VE stations as possi-

1§ p.m., .8.T. March nine—see discussion under ‘“‘the
contest perlod.” ) )

2 Alasks, Hawaii, Philippine Islands, Cuba, Porto Rico,
and Newfoundiand, in fact, ali localities using PREVIXES
other than W or VE will receive ¢S7T mention and awards
hasged on thelr work with W/VE statlons.

ble to exchange serial numbers. Stations in all
localities need only take part on the dates an-
nounced and report results at the end of the tests
in the form explained herein, to receive credit in
QST, and be eligible for awards.

The main competition each operator must con-
sider comes from operators in his immediate
A.R.R.L. Section in the case of W and VE sta-
tions, and in the case of all other amateurs it
comes from the individual operators in their
country or locality using the same prefix.* The
awards are primarily for the operator running up
the best record for each Section.

THE CONTEST PERIQOD

To avoid misunderstanding and possible con-
fusion the exact local starting and ending time
for our DX competition is given in the following
table. These times are based on ‘‘Greenwich”
and should be computed for any part of the world
from the (ireenwich meridian. The contest runs
from Saturday, March 10th, through Sunday,
March 18th (until early Monday, March 19th).

Time Starts ¥nds
Cireenwich | March 10th 0000 March 18th 2400
(Mar. 19th 0000)
AST. March 9th 8:00 p.m, | March 18th 8:00 p.m.
E.8.T, March 9th 7:00 p.m. | March 18th 7:00 p.m.
C8.T. March 9th 6:00 p.m. | March 18th 6:00 p.m,
M.5.T. March ¢6h 5:00 p.m. | March 18th 5:00 p.m.
P.8.T. March 9th 4:00 p.m. | March 18th 4:00 p.m,

AWARDS
Brown-bordered certificates, s high class
lithographed job of striking appearance, will be
awarded®: (1) one in each remotely located
country or territory—all hams using the sume
prefiz compete for an award, and (2) in each of

s Page 5§ of thig Q97 carrieg a complete list of the Heetions
of the A.R.R.L. ¥leld Organization,

4 Clonsult the A.R.R.L. booklet Operating an Amateur Radio
Sgation (sent free on request) or the list of call-prefizes ifor
difierent countries of the world as given in the Eleventh Edition
of the RBadio Amaleur’'s Handbaok. .

B A g of the A.R.R.L. Board of Directors permits sta-
tions of A K. R.L.-QST gtaff members to particlpate in contests
with the provision that the operators of such stations shall be
ineligible to receive any League awards.
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64 A.R.R.L. Sections, mainland U. 8. A. and
Canada (see page 5 QST).

Since the certificate awards will be made to
the operator of the highest scoring station in each
country, this puts all operators using the same
prefix in competition with each other—and
simjlarly each A.R.R.L. section-boundary eir-
cumscribes a competing group. DX-transmission
characteristics being the same for all operators
in each award-area, the chances of being a winner
depend on operating ability and stations and are
equally fair to all. Shall we reserve one of
these certificates for your station?

AFFILIATED CLUB PARTICIPATION

To encourage local participation, additional
certificate awards (besides the A.R.R.L. Section
awards) will be made through each club where
three or more individual club members, or new
local hams invited by such a club, take part.
Reports must be made either direct to A.R.R.L.,
West Hartford, or through the club secretary,
mentioning the name of the club, to be eligible for
the affiliated-club-award. There is nothing more
fascinating than to plan local competitions and
swap results in a friendly way with the ham-
across-town as the operating goes along. Entrants
who mention their club will be eligible for both
club and Section certificate awards.

‘While no awards for “national high” DX-man
are made, scores are often compared and we hope
to let the contest itself determine a fair factor
of comparison nationally® this year.

SCORING
Both the W/VE station, and the station in the
remote locality receive one point when the W
or VE serial number is acknowledged by the sta-
tion in the remote Jocality. Each operator, simi-

larly, may add two poinis further when a six-
figure number (fo U. S. A./Canada) is acknowl-
edged or OKed by a W/VE station.

After all the individual scores have been added
together, this sum, in the case of W or VE partici-
pants, is to be multiplied by the number of countries
or localities (prefizes) worked to give the fotal score.
In the same way, those taking part in other
different countries (remote), muliiply their fotal of
points by the number of U. 8. and Conadian dis-
tricts (licensing areas) they have succeeded in
contacting, to give the total score. There are nine
U. 8. and five Canadian licensing areas making a
possible multiplier of fourteen!

All competitors are requested to submit their
lists, even if they only show a small score. In so
doing they are supporting claims made in logs
from other stations, and they will receive full
credit for their work in QST.

The highest individually-attained score of any
one of the operators of amateur stations having
more than one operator is the official score for
such a station. The summary of score must show
all stations worked by «ll operators, however,
underlining or cireling the entries of stations that
cannot count in the “official” total. Awards will
be based on the official total and will be made
to the individual operator accredited with this
total. To show the possible scores that can be
built up by several operators at one station, such
scores (all countries (prefixes) or W/VE districts
listed times all points listed) may be shown
parenthetically after the “official” score that
counts toward a possible award.

THE SELF-ASSIGNED SERIAL NUMBERS

Any amateur station, anywhere, can take
part without advance entry. Each operator tak-
ing part will assign himself a distinctive three-

6 In the last contest, the leading western station worked 28
(-ounf.ries and the leading eastern station worked 42, or 13§ times
a5 many. Averaging the ten highest scores in each time zone in
our DX test of 1ast March (to give a trne index of the maximum
possible score for each time zone) confirms this factor, as a possi-
hle multiplier to apply to PST-, M8T-, and CST-scores to place
them on an equal asis with KRT-scores. In the resuits In QST
we shall be glad to list the leading score for each time zone, ag well

$ Ehe Aweigm bty ggla Leagur, Bue. %

s wn e

b 36 1 cicdify o

28 for each Section, and to show (In addition to the “ordinary’”
seores) the score of these leaders corrected by a Iactor deter-
mined by the high-ten-averages which will be part of the results
of the 1934 competition itgelf, The contest idea i8 based around
64 separate .seutian for cer te awarda for “besn;
X." Since na na.l comparisons are sometimes made,
ﬂ'est the introduction of this equalizing factor to facilitate fair
o umparlsons

jarthork, Grineetiant, B, 9. &,

THE CERTIFICATES TO BE AWARDED WINNING HAMS IN EACH SECTION AND FOREIGN COUNTRY
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numeral group and use this throughout the
contest as the firsi part of each number exchanged.
Numbers exchanged will have six figures, the
latter three taken from the first half of each
number-combination recesved. To confirm your
first contact, since no numbers will then have
been received, the six-figure group sent will con-
sist of the three numbers which identify you in
each log, followed by three ‘““naughts.”
“Handling” & serial number includes the
transmission and receipt of radio acknowledg-
ment (QSL) of same, and the entry of date, time
and station call, and numbers as handled, for
purposes of record. There is no object in working
the same- station more than once in the contest

period 4f three points have been earned by a full
exchange during a QSO. If but one (or two)
point(g) result(s) from a first contact with a
station, you can complete the three points
{(maximum that con be secured with any one
station) by working this amateur later in the
contest period, and handling a serial number in
the opposite direction.

REPORTING

Reports or summaries from participating
stations must be received at A.R.R.L. Hdg. from
all W/VE stations on or before noon April 24,
1934, to be counted in the results or to be con-

(Continued on page 80)

LOG, SIXTH INTERNATIONAL RELAY COMPETITION

JANE:5 ¢+ - TN NSO A Callsignal. ... . ... i e e
Address. ...t Transmitter. . . oot iis s iiiiiiae e
ARR.IL 8ection. . cvvrerriiniie it iinan s Plate watts (input last stage) . ...........cooviiiins
{If W or VE call, otherwise leave blank) Type signal {xdec, pde, rac,ete). ... inn v e ieean
- o Rerial Number »
ime Station - o oints
Date {ocald Worked Country Continent Freguency Q) or (%)
Send Recetved
TOTAL....

*Total” multiplied by number of

5’ (1) countries or localities (prefixes)

L (2) U. 8. and Canadian licensing areas

wnrked equals the GRAND TOTAL or FINAL SCORE. ...

1 hereby state that in this contest, to the best of my knowledge and belief, I have not operated my transmitter out-
side any of the frequency bands specified in, or in any manner contrary to, the regulations my country has established for
amateur radio stations; also that the score and points as set forth in the above log and summary of my contest work are

correct and true,

Signature of operator (8)

(1) For W/VE entries. In computing points, each “received’’ serial number group counts £, Each serial “‘sent” and

properly QSL-ed counts 1.

(2) For entries from stations using any prefixes other than W or VE. In computing points, each 6-figure number ‘‘re-
ceived” ecounts I point, and each number “‘sent’’ (with proper acknowledgment) counts £ points.

EXAMPLE OF CONTEST LOG

STATION W6ZXY

Serial Number 543

§ Serial Nr.
. Station -, TIPSR B R S ;
Date and Time Worked Country Continent Frequency » Points
Sent Received
March 9th
8:01 p.m., C.8.T. {or 0001 G.C.T.,| G5ZZ (. B. Europe 7 me. 543,000 764,000 3
March 10th)

3:38 p.m. VK2LL Aust. (ceania 7 me. 543,765 856,287 3
9:50 p.m. ZL1EE N, Z. Ocesania 7 me. 543,856 298,657 3
11:50 p.m. ACBUTY China Asia 14 mc 543,898 895,984 3

March 10th
12:05 a.m., C.8.T. PY1IWW Brazil So, America T me 543,395 777,000 3
8:10 a,m., C.8.T. VE5YY Aust. Oceania 7 me 543,777 1
18

GRAND TOTAL &0
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The Operation of R.F. Power Amplifiers

The How and Why of Tuning Procedure
In Two Parts—Part [*

By H. A. Robinson, W3LW#3#

EN the radio amateur, be he an oid-
‘/ ‘/ timer with a4 new transmitter arrange-
ment or a beginoner with his first
low-power outfit, is confronted by the problem of
adjusting his transmitter he follows a more or less
standardized procedure.! One after the other the
tank circuits are tuned, here for the minimum dip
of the milliammeter, there for a maximum rise;
and finally, when by dint of good fortune or favor
of the gods the antenna or feeder ammeter shows
an often all oo feeble tendency fo read, he wipes
his fevered brow and heaves a sigh of relief.

Perhaps many an amateur after such a pro-
cedure has wondered why all these milliamnmeter
dips and rises occurred and how he could be cer-
tain that his transmitter was adjusted for opti-
mum performance. It is the purpose of this
article to explain the underlying principles of this
procedure as universally employed in tuning the
transmitter, particularly the r.f. power amplifier,
and to consider the limitations and the means of
checking the various adjustments.

In general, the transmitting system as a whole,
including the antenna or radiator, can logically
and conveniently be divided into three major
units (Fig. 1):

1. The execiter unit (comprising the lower-
power stages).

2. The final r.f. power amplifier unit.

8. The radiator unit or antenna gystem,

Any radio telegraph transmitter includes these
units while a telephone transmitter would have
an additional modulator unit. In the case of a
self-excited transmitter the functions of both the
first and second units are combined. However,

—— S

RADIATOR POWER EXCITER
AMPLIFIER
UNIT UNIT NI T

FIG, 1—THE THREE ESSENTIAL ELEMENTS OF A
TRANSMITTER

along with the present trend in improvement in
amateur receiver selectivity and stability, the
self-excited transmitter, with its inherent limita-

¥ Part II will appear in an early issue,
** Bilver Lake Farm, Willow Grove, Pa.
t The Radio Amateur's Handbook, Chapter Seven.

tions and compromises between power output
and frequency stability, is being rapidly displaced
by the oscillator-amplifier type of transmitter.
The adjustment of the oseillator, self-controlled
or crystal, has been considered in numerous
articles in past issues of QST, so we shall center
our consideration upon the r.f. power amplifier
and its adjustment with but a brief review of the
funetion of the other units.

THE EXCITER UNIT

The exciter unit, as we have implied, comprises
all the tubes and agsociated circuits that function

mmiwﬂ/ynarmm ’—L_
T~ coMer ourAur __ R
/] Ny
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/ o il
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GRID
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L D.C.GRIO CURRENT ——»

FIG. 2-~THE EFFECT OF GRID EXCITATION ON
POWER AMPLIFIER PERFORMANCE

primarily to provide the necessary amplitude of
grid excitation to the final r.f. power amplifier
unit at the desired frequency. Thus we have
grouped the master oscillator, erystal or seli-
eontrolled, and the various buffer amplifier and
frequency multiplier stages.

It would be well to emphasize this commonly
neglected fact, that there is a maximum grid
swing of the power amplifier for optimum per-
formance when the grid driving power is consid-
ered. This grid driving power, representing the
useful output of the exciter unit, is expended in
supplying the grid losses of the final r.f. amplifier
unit. These losses include the heat dissipation on
the grid itself and the losses in the grid leak and
bias supply. The results of an experimental
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study of the grid losses in an r.f. amplifier?
show a relationship similar to that of Fig. 2,
which is typical of the tubes available for ama-
teur use. The power output, voltage swing, plate
efficiency and grid losses are plotted against the

4“ //
/| /
ecdre e
CLRRENT / f 3 / \

T
GRID VOLTAGE &y
FIG. 3—TYPICAL GRID CHARACTERISTICS

d.c. component of the grid current for a normal
operating value of plate circuit impedance and
grid bias, the d.c. grid current being taken for the
abscissa because of the convenience in reading the
same in a given amplifier circuit. It will be noted
that for an increasing grid swing the curve of
plate efficiency of the power amplifier rapidly
flattens off to a nearly constant value, the power
output rises but slightly and the grid losses,
which must be supplied by the exciter unit, in-
crease very rapidly. The curve of power amplifi-
cation, or the ratio of power output fo grid
losses, shows a distinct maximum falling less
rapidly on the side of higher excitation. A similar
relation obtains for each straight amplifier stage
in the exciter unit since each stage, considered
individually, operates as an r.f. amplifier.

Although there is an optimum value of the
amplitude of the grid voltage swing, it is better to
err on the side of over-excitation than to under-
excite the grid of the following amplifier stage.
In the case of the grid swing and grid losses of the
frequency multiplier stages there are but little
definite data. Theoretical and experimental
practice indicate that grid voltage swings of the
order of 50 to 80 per cent of the plate voltage are
not excessive in the case of the triode doubler.?
Recourse to the experimental (eut-and-try)
method is necessary in both amateur and com-
mercial practice and we will do well to consider
the fundamental tuning relations and tube limi-
tations, as well as simplified methods of checking
the performance of each stage, oscillator, buffer or
multiplier.

2 8pitzer, *'Grid Losses in R.F. Power Amplifier,” Proe.
I.R.E., June, 1929.

3 §mith, *'Frequency Doubling in a ‘Triode Vacuum Tube
Cireuit,” Proe. I.R.E., Jan., 1933.

THE R.F. POWER AMPLIFIER—TUBE LIMITATIONS

In Fig. 3 a series of plate and grid current
curves are plotted as functions of the grid voltage,
for several values of plate voltage. This family of
curves is typical of the triode tubes employed in
amateur practice and is commonly known as the
static characteristics. This, however, is somewhat
of & misnomer; for these curves, though they can
be obtained by applying the proper d.c. voltages
to the various tube elements, represent the rela-
tionship between the various electrode currents
and voltages af any instant, irrespective of
whether the tube is functioning at audio or radio
frequencies and with or without an external
impedance of any nature. The portions of the
curves to the left of the vertical axis in the region
of negative grid bias are those most commonly
published and are all that one requires when con-
sidering the functioning of the tube as a Class-A
amplifier. For operation as a Class-B or -C ampli-
fier the characteristics extended into the region
of positive grid bias serve to determine the tube
limitations. ’

Referring again to Fig. 3, the curves are marked
alphabetically, the plate voltages under which
the curves were taken increasing ag the sequence
of these letters. The limiting value of the plate
current is known as the saturation current (I,)
and is a function of the filament or eathode emis-
sion, which latter is directly related to the fila-
ment, temperature and thermionie activity of the
filament or cathode material. The saturation
current is thus one of the inherent limitations of
the particular type of tube under consideration.
The maximum allowable plate dissipation and
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FIG. 4—TYPICAL PLATE CHARACTERISTICS
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maximum safe interelectrode voltages (or cur-
rents) are the other determining factors. In Fig.
3 the curves for the higher values of plate voltage
reach the limit of saturation current for lower
grid potentials than those for lower plate voltages.
The curves for relatively low plate voltages never
reach the limit of saturation plate current but
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indicate a drooping characteristic for higher
positive grid potentials. This is a result of the
familiar phenomenon of secondary emission, in
this case from the plate, and is clearly evidenced
by the sharp rise in grid current for the corre-
sponding grid characteristics.

In Fig. 4 we have the plate current curves of
Fig. 3 replotted as functions of the plate voltage
giving the familiarly known siatic plate charac-
leristics. These are also mis-named, since_they
express the relations between the electrode volt-
ages and plate current at any instant, independ-
ently of the frequency ab which the tube is work-
ing until frequencies of 100 me. or so are reached.
The letters on the series of curves of Fig.
4 indicate the grid voltages at which the
curves were taken, the magnitude of the

with respect to the frequency of the impressed
grid excitation the resulting equivalent series
impedance i very low. Tuning the tank by
means of the tank capacitor, the impedance in-
creases rapidly to a maximum at resonance. This
adjustment is accompanied by the familiar dip
of the plate current as we shall now demonstrate.

Returning to Pig. 4, let us select the point cor-
responding to zero plate current and our operat-
ing d.c. plate voltage (E») as an origin, and draw
load lines with slopes equal respectively to the
inverse of several probable values of tank circuit
impedance. To a close approximation the vertical
line (1) corresponds to the condition of a tank

grid potential increasing with the sequence i‘; Z+] == ¢ Zpw 3%
of the letters. The familiar published . 2 ST,
characteristics comprise but the lower b oo
half of this figure. However, it is the Ty e FQUIVALENT
upper portion which largely determines gfoo 5

the tube limitations under consideration. § = ]f—_—z T

The peculiar crossing of the curves for g - Zo= V&

the higher positive grid potentials and =~ > = cﬁ

low plate voltages is again the result of o

secondary emission. !

TUNING BY THE PLATE MILLIAMMETER DIP FIG. 5—PROPERTIES OF A PARALLEL TUNED

Since the tube does not work alone, let
us temporarily divert our attention from
the tube characteristics to the properties of a
parallel tuned circuit, commonly referred to as a
tank circuit. In Fig. 5 we have represented the
usual tank circuit comprising a capacitive branch
(condenser) and an inductive branch (coil), the
resistance being considered as lumped in the in-
ductive branch. Such a parallel tank circuit can
be conveniently represented by an equivalent
series circuit composed of a resistance (R,)
and a reactance (X,) which vary with the fre-
quency as shown in the curves of Fig. 5. The re-
sulting impedance of the tank circuit (Z,) reaches
a sharp maximum at resonance (f,) at which fre-
quency the tank circuit represents (to a very
close approximation) & pure resistance (R, mnaz)
of magnitude depending on the circuit elements
(L, C, r). At frequencies either side of resonance
the tuned tank circuit impedance decreases very
rapidly. A similar variation of impedance takes
place if the impressed frequency remains con-
gtant and the tank tuning capacitor (C) is varied
as indicated in Fig. 5.

Consider now the tank circuit connected in the
plate circuit of a triode r.f. power amplifier sup-
plied with a reasonable degree of grid excitation
(e,) of a fixed frequency, as shown schematically
on Fig. 6. The neufralizing arrangement is
omitted here for simplicity, since its addition in
no way affects the tuning principles here con-
sidered.

When the plate tank is very greatly off tune

CIRCUIT

eircuit considerably off tune; (2) corresponds to a
resonant tank circuit moderately loaded by the
grid of the following tube or output load; while
(8) is representative of a high L/C resonant tank
circuit without a load. It should be noted that in
general these load lines represent only resistive
loads which are equivalent to the plate tuned
cireuits only when the latter are tuned to reso-
nance, or are so far off resonance as to represent
a negligible impedance. The higher the tuned
cireuit impedance (R,), corresponding to a high
L/C ratio and low tank resistance (r), the more
nearly the load lines approach the horizontal
plate voltage axis.

By selecting points along these load lines for
various values of grid voltage and replotting
these data as afunction of grid potential, we obtain
the curves of Fig. 7, commonly referred to as
dynamic characteristics. In this figure the three
curves correspond to the three representative
tuned circuit adjustments previously discussed.

Applying graphically our sinusoidal grid exci-
tation (e,) after selecting a suitable value of bias
(E.) and projecting the corresponding points on
the plate and grid curves, the three conditions of
operation obtained are shown graphically to the
right of Fig. 7. The short impulses of plate cur-
rent, characteristic of Class-B and -C amplifier
operation, are apparent; but the effect of the
tuned circuit impedance on the resulting wave
shape is somewhat surprising. For curve (1) cor-
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responding to a zero or very low tuned circuit
impedance (tank considerably off tune), the plate
current rises rapidly to its saturation value {for
the magnitude of grid excitation here employed),

FIG. 6—THE R.F. POWER AMPLIFIER CIRCUIT
UNDER CONSIDERATION

giving a flat-topped current wave shape. Since
the tuned circuit impedance is very low, the re-
sulting instantaneous voltage drop across the
tank is negligible and there is no plate voltage
variation, hence no useful power output, and the
total plate power input is dissipated in heating
the tube. The average value of the plate current
pulses, read on the d.c. plate milliammeter, is
relatively high.

When the unloaded tank ecircuit is brought into
tune the relations corresponding to curve (3)
result, with the accompanying great decrease in
the average value of the plate current, and re-
sulting minimum dip of the plate milliam-
meter. The plate current pulses build up a con-
siderable voltage across the tank circuit (ep)
representing power output in the tank.

The double hump in the plate current

POWER INPUT AND OUTPUT

Considering the relation of power output and
input, the product of the average values of the
plate current and plate voltage is the measure of
the average plate input power. The useful r.f.
power output to the tank cireuit can be deter-
mined graphieally by analyzing the plate current
wave form for the fundamental frequency com-
ponent (r.m.s. value) and taking the product of
the square of this value by the equivalent tuned
cireuit impedance. Thus it is seen that the wave
form of the plate current is of great importance.
The double-hump effects resulting from too great
2 degree of grid excitation, without a correspond-
ing increase of bias, may evidence inefficient ad-
justment.

By means of the cathode ray oscillograph all of
these wave forms and operating relations have
been observed, although usually at lower fre-
guencies. This same graphical analysis can be ap-
plied to the screen grid power amplifier with

&t AATE CuRRENT Jp
Jp BLATE YUTAGE Lp

(F)

GRID VOLTAGE

wave shape results from the drooping £

7]

form of the characteristic curve due, o=
as noted above, to the presence of B
secondary emission. Increasing the
magnitude of the grid excitation will }
exaggerate this double hump, resuit-
ing in a loss of efficiency unless
the grid bias is increased proportionately.

When a load is coupled to the tuned plate tank,
either directly (as the grid of another amplifier
stage), or indirectly (as an antenna or outpus.cir-
cuit), the effective resistance of the tank increases
(increased r, Fig. 5) and the resultant tuned cir-
cuit impedance R, decreases. This corresponds to
the conditions for curve (2) with the resulting
representative plate current and voltage wave
shapes as shown. Here the average value of the
plate current pulses increases over that of (3) and
the plate milliammeter reading rises in proportion
as the tank circuit is loaded (still tuned to
resonance). During the negative half-cycle of the
grid voltage swing the plate current is cut off for
all three cases. However, the inertia or fly-wheel
effect of the tank’s stored energy produces a
nearly sinusoidal variation of the plate voltage in
cases (2) and (3).
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FIG. 7-=-TYPICAL DYNAMIC CHARACTERISTICS
AND RESULTANT PLATE CURRENT AND VOLT.
AGE RELATIONS

gl ‘Tank circuit greatly off tune.
2) Tank circuit tuned with moderate load.
Tank circuit tuned with no load.

a3
similar results. In the case of the frequency
doubler a more extensive treatment is necessary,
though following similar principles.

WSLW’s analysis will be coniinued in an early
issue with discussion of excttalion checking and
output circuit consideralions~~EDPITOR.

Stra X

Even speech amplifiers are dangerous. An un-
expected jolt while WSEPY was working at his
g.a. caused him to jerk his hand out in such a
hurry that he gave himself a black eye!
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Taming the 'Phone Transmitter

The Details of a Modern Low-Power 3.5~ and 14-mc. Installation

By Temple V. Ehmsen, W7VS#*

AVING operated what was apparently a
smooth 3.5-me. ’phone for a couple of
years, a whirl was taken at 14-me. 'phone.

But, alas, the docile r.f. of 3.5 me. became a wiid
and uncontrolled creature on the higher frequency.
Transformers squealed in the Class-B modulator,
eurrent meters suddenly went off scale and tubes
flashed over. The piate current of the Class-C
amplifier would show improper increase under
modulation and the feeder meter would

shielding is used, although the modulator could
be shielded without expecting anything but im-
provement. Just turning the mike transformer
through a right angle effectively killed a persistent
60-cycle modulation. Automatic bias is used
throughout, and the action of the Class-C ampli-
fier is essentially linear. So much for the general
deseription; now to consideration of the trans-
mitter’s individual units.

swing downward—or start blithely up-
ward only to act as though it had struck
a stone wall. R.f. skipped nonchalantly
through the grid chokes; and if one were
to eome within a foot of the mike, mod-
ulation oeccurred without a word being
spoken. All this was too much for any
operator, so experiments were run to
stabilize performance on 14 mec. The
transmitter shown in the photographs
is the outcome.

The rack-and-panel setup grosses 44
inches high by 24 inches wide hy 24
inches deep. The rack is made of 2-by-2
fir, the 24-inch square shelves of 3-ply
L4-inch veneer, and the panels of 3{-inch
maple. The panels were boiled in paratfin
until they sank and the outside then was
washed with boiling water to cut away
the surface paraffin. Then about four
coats of black Duco were sprayed on
lightly and the surface was brushed horizontally
with steel wool to give a grained etfect. The fin-
ished appearance smacks strongly of grained
hakelite.

All power supplies are placed underneath the
table at least two feet from the modulator unit. 'The
speech amplifier and the Class-B modulator with
Type 46 tubes take up the bottom shelf. Twelve
inches above the modulator is the crystal-con-
trolled oscillator with its plate coil placed at right
angles to the buffer coils above. Eight inches
above the oscillator is the shelf carrying the two
46 doublers with a single plate meter which may
be switched to give the plate current of each
stage or the total. Another eight inches up and we
have the Class-C amplifier of two 46’s in push-pull
with a grid and a plate milliammeter switched
from one tube to the other to aid in obtaining an
electrical balance.

Exeept for the mike and gain control eables, no

+4332 8. BE. Madison 8t., Portland, Oregon.

g

GENERAL VIEW OF W?7VS, SHOWING THE TRANSMITTER
AT THE RIGHT, FACING THE OPERATING POSITION,
WITH THE CONTROL PANEL LOCATED DIRECTLY UNDER
THE E.C. FREQUENCY METER, RECEIVER, AND THE DOUB-
LET ANTENNA TUNER

POWER SUPPLIES

Getting down to the essential details we might
as well begin with the power supplies, and pro-
gress from there. Separate plate supplies are used
for the Class-B audio and Class-C r.f. stages.
Kor straight 'phone work the regulation of the
final amplifier’s separate plate supply is not im-
portant, compared to that of the Class-B modu-
lator supply, since the r.f. load is constant; but
the filtering is important. An 83 rectifier tube with
a filter having choke input and about 4 ufd. at the
output is used. For the Class-B modulator supply
a Thordarson type T5140 transformer is used with
an 83 tube and 2 pfd. This particular eircuit hap-
pens to be the recommended one of the Thordar-
son people except that an 83 is used in place of
two 866’s. The regulation is excellent and on the
peak swings of about 125 mils the voltage swing
is only 15 to 20 volts.

A separate power supply is used for the speech
amplifier and another for the oscillator and
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doublers. The speech amplifier supply can be any
good d.e. “B” supply that will give 250 volts
at 35 or 40 ma. But the low-power r.f. supply had
hetter be built for the job, since the current re-
quired is about 125 mils and the voltage under
load should be 350 to 400 volts. Past issues of
QST and the Handbook deseribe such supplies.

THE SPEECH AMPLIFIER AND MODULATOR

The speech amplifier and modulator of Fig. 1
are quite conventional. A double-button * Ameri-

by a 2-ufd. condenser and a 40-henry 400-ma.
choke to the final rf. stage. This choke is home-
made from Handbook specifications and in the
photograph of the power supply is the large
double-winding choke that sits toward the back
of the shelf on the right-hand side. The 40-henry
inductance value is estimated. This method of
coupling prevents d.c. saturation of the core of
the output transformer but should be used with &
2-ufd. or larger coupling condenser, of 1000 volts
rating, to give low audio impedance. In Fig. 2

will be noticed a couple

aassBMOD. b T+ g2 7% of 100-ohm resistors which
SPEECH DRITER . oo, act to protect t:he output
AMP. i- Amp. transformer against break-
— 0 S g o down from high-voltage
2 lgl " audio peaks that are likely
Hdill S if the load should be ac-
Ah 16T Ry cidentally removed.
(o &
l THE OSCILLATOR
-8B +250V. +500V. = +500V. The CryStaI-controued
- wony  tewss-c amm)  oseillator of Fig. 2 also

FIG. 1—CIRCUIT OF THE SPEECH AMPLIFIER AND CLASS-B MODULATOR

M-~200-0hm per button American mike.
Cr—1-pfd. 400volt by-pass condensers.
Cy—2-ufd. 1000volt by-pass condenser.
R1—500,000-0hm variable.
Re—-2,750-0hm 1-svatt.

Ri—20-0hm center-tapped.

Ri—100-0hm 25.4vatt resistors (surge suppressors).

Re—1500-0hm 2-watt.

Ti—Thordarson T-3020 mike transformer.
Ty—Silver Marshall 220 audio transformer.
Ty—Thordarson 'T-5100 input transformer.

T—Thordarson 'T-5101 output.
CH—40-henry 400-mil choke.

can’’ mike drawing R mils on each button at 3
volts works into a transformer with the output
controlled by a 500,000-ohm pot. A single 56
stage of speech is transformer coupled to a 46
Class-A driver, which, through a Thordarson
input transformer (Type T5100 designed for
21¢’s), excites the Class-B 46’s, These in turn
work into a Thordarson output transformer (Type
T5101, also designed for 210’s) which is coupled

Table I—Coil Data

Approxi-
Distance| mate
Turns Coil Between | Distance
Coil | Freq. | Total | Between| Diameter| Plug | Befween
Ke. | Turns)| Plugs | {(Inches) | Centers Turn.
(Inches) | Centers
(Inch)
Ly | 8,550] 30 15 214 284 34
Ly | 7,100} 18 9 20 254 b5
Ly | 14,2007 10 5 21g 284 3g
Ly (14,200 12 6 214 34 84
Ly | 3,900, 38 19 3% 314
Ls | 14,200 & 21g 14
Ls | 3900 9 21 ¥

All eoils except L4 are wound with No. 12 enameled wire,
L4 being wound with }{-inch copper tubing.
Two Ls coils are required for each band.

is conventional in every
way. Low capacity and
light loading are the de-
sirable features. The con-
denser is a National Type
DX 300-volt 150-ppfd.,
set about 30% “in” for
a 3550-ke. crystal (see coil
table). The excitation tap
is taken from the center of
the coil, since this seems to
give sufficient output and still only loads the oseil-
lator to about 6 watts input (18 mils at 350 volts).
A 46 tube seems to work about the same as the 47
except the crystal current runs higher; therefore
the use of the ’47. The tri-tet oscillator, described
in October and November QST, could be adapted
and should give more excitation to the final, with
the two buffers to amplify any harmonic. And of
course anything serving to increase stability at
14 me. is always worth while.

THE DOUBLERS

The first amplifier working on 7000-ke. em-~
ploys a 46, and since this is a2 doubler, distortion
of the wave form to enrichen the harmonic con-
tent is very desirable. This is accomplished by
the use of a 20,000-ohm automatic bias resistor in
the grid circuit. Here again low-C' will be found
helpful in maintaining the distortion and allowing
the tube to run at a higher efficiency. High-C'
tends to iron out the harmonics. While neutral-
ization is not necessary when doubling, it is used
here as the transmitter is run on 3.9 me. also, and
it does not seem to bother anything when the
tube is doubling. A 47 has been used in place of
the 46 and works well enough, although it does
not neutralize completely for straight amplifica-
tion. The 46 also gives a flexible system for the
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interchange of tubes to choose the best doublers—
but more of this under the operating pointers.
The excitation coupling condensers are made
variable to give freedom from d.c. leakage and the
consequent upsetting of the working of the auto-
matic bias. Again, when the intermediate stages
are used as straight amplifiers it may be advisable
to reduce excitation, and the
variable condensers do this eas-
ily. The second doubler is simi-
lar to the first except for tank
constants and the method of
taking off excitation for the
push-pull Class-C amplifier A
grid resistor of 20,000 ohms is
again used, and the tank cir-
cuit should have even a more
favorable ratio of L/C as an
increaseof inductance has aided
the excitation to the final in
every case, and at the same
time the 46 tube was cooler.
Since push-pull grids are fed
from the 14-me. tank the ex-
citation is taken from both ends
of the tank circuit with the
plate voltage tapped in at the
center of the coil. Neutraliza-
tion of this last doubler lowered
the excitation to the final. The
oscillator and both buifers run
off of the same plate supply but
have different filament supplies.

THE FINAL AMPLIFIER

This brings us down to the
final amplifier where in & large
measure we are able to deter-
mine the effectiveness of our
transmitter. After trying both
210’s and 46’s in this stage it
was found the 46’s were just as effective as the
desired input of 50 watts (100 ma. at 500 volts).
The price of the 46's cinched the argument.
With everything else working properly, the
remaining variable is the electrical and mechan-
ical setup.

From the photographs it can be seen the physi-
cal arrangement has been kept fairly symmetrical.
A high impedance tank circuit (low € to L) al-
lows the tubes to run perfectly cool at the 50
watts input. The tuning condenser is a rebuilt
National Type DX 3000-volt 150-uufd. The stator
is split by removing the center stator plate and
cutting the bolts at the point the plate is re-
moved. They are then threaded and the remain-
ing sections connected to either side of the plate
coil with the rotor grounded. The grounding or
tying of the rotor to the filaments by way of the
negative line theoretically reduces some of the
harmonic content, and practically reduces hand
capacity effect in tuning. And at 14 me. hand

THE SIDE VIEW OF THE TRANS-
MITTER, SHOWING ALL POWER
SUPPLIES LOCATED ON A SHELF
AT THE BOTTOM, WITH THE
MODULATOR SHELF ABOUT TWO
FEET ABOVE

Progressing upward are the crystal os-
cillator, the two doublers und the push-
pull final amplifier.

capacity is certainly noticeable unless steps are
taken to reduce such effects.

From the diagram it will be noticed that by the
use of chokes and by-pass condensers the r.f. is
fairly well tied into th® filament return. R.f. tube
filaments are on separate transformer cores from
the sudio tube filament supplies. The mercury-
vapor rectifier filaments are also
on separate transformers as
they introduced bad hum into
the audio system when tried on
the same core, even with sepa-
rate windings.

The grid meter has been
found to be as important as the
plate meter in getting smooth
and consistent performance. In
practical operation of the trans-
mitter the grid and plate meters
are simultaneously switched
from one tube to the other to
obtain a balanced condition in
the circuit. The grid bias re-
sistor of 1000 ohms was an ar-
bitrary value taken from a Q87
article, but was found to allow
the 46’s to give Class-C opera-
tion.

The r.f. chokes must be good.
National Type 100 chokes were
used in this job throughout, and
have worked splendidly. In fact,
the substitution of these little
chokes for the home-made ones
cleared up most of the erratic
operation at 14 me. The neon
globe shows no leakage of r.f.
and their performance has been
uniformly good at both 3.5 me.
and 14 me.

This brings us to the an-
tenna. While the writer realizes there are several
types of antennas and methods of coupling suit-
able for a push-pull final, a series-tuned Zepp has
given satisfactory results and an understandable

Table II—Tube Operating Data

Con- Plate | Grid
Tube| Stage denser | Plate | Current| Current
Reading] Voltage| (Mils) | (Mils)
56 |Speech Amplifier 250 5 0
46 [Driver 250 20 0
46 |Modulator Class-
B—2 tubes 500 |20-125| 0-35
47 |Oscillator 50 350 18 ves
46 [First Doubler 80 350 26 7
46 |Second Doubler 10 350 60 10
46 |Final Amplifier—| 7 500 100 | 10-15
2 tubes

‘With the antenna described the feeder r.f. current is 1.25
amp., modulating to 1.5 amp.
Values are approximately the same for 14.2 and 3.9 mec.
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performance with this job. Where paralle! tuning
of g feeder system is used it seems to add a tank
circuit with ‘additional losses, and there is always
some doubt as to whether the tank or the antenna
is taking the load. Split antenna pick-up is used

TUNING UP

‘We corme now to the tuning up process which is
straight forward enough if no “bugs’’ are present.
Table II gives the actual voltages and currents
under load for this particular transmitter under

CLASS-C AMP
46

DOUBLER
DOUBLER

Py 2100k e
[LLT58 P 1\
S 4

[ R1 ApOD. “1 « -
Rrc A ey N >
Ry = G 1, tg
3550] Ke, ] Co[Ce RFC {R; F}
= ¥,
= s, 2 3 2 z,
teal] ColCe - K EER FC, ]_{ b % &
= > r G C =3
Riz ¢ MA MA oz MA
{ - %,
1366
Iz:vJ’ stl 22 LJJ .
4c. Hpre RFC. Y- gree. LSE 3§RFC dare
f
5
-8 *lo0v. +350V. -8 +500V.

FIG.
L;, Ly, L3, L4, Ls—See Table I and text.
Cir—1504, {d. National type DX 3000volt condenser,
( Ls— t.stator condenser hdaving & maximum of 75-
d.. net, a total of 13 plates in each section.
{Sece text.)
Ci—100-ppfd. variable excitation condensers.
Clp25pufd. variable condensers.
Cs—0.002-ufd. Sangamo fixed condensers.
e 100-ppfd. Midway Cardwells.
Ct—lsﬂ-ypfd 3000-volt National :ype DX. (See text.)
Cy—25.ppufd. Midway Cardwells.

to give uniform r.f. distribution to the feeders.
Of course the antenna meter shows equal currents
in both feeders and the eurrent loop can be traced
out uniformly along the 16-foot feeders (or the 60-
foot ones at 3.9 me. with a neon globe until the
voltage loop begins to show up.

Ancther type of feed system that works nicely
with this transmitter is the untuned low-impe-
dance line suggested by George Grammer in July,
1933, QST. Having a receiving doublet cut for the
14-me. band and a two-wire lead-in with bakelite
transposition blocks every 15 inches, it was a
small job ito couple it to the push-pull tank
through the regular 500-uufd. variable condensers
used for tuning the Zepp. The tubes took full load
ab about }4 turn at either side of the center tap
and reports justified the continued use of this
system. Changing the setting of the coupling con-
densers only acted to shift the load. That is, as
they were increased from zero capacity setting
the plate mils increased and the clips on the coil
had to be moved in to reduce the load. There was
no indication that this was a tuning process as the
effect of increased load at increased capacity was
uniform for the full condenser swing with no
tuning humps noticeable. In this case the
feeder happens to be ahout 80 feet long and each
leg of the flat top was made 16 feet 5 inches
in length.

2--CTRCUIT OF R.F. UNIT

Ci1o—0.005-ufd. fixed Sangamos.

Cu—500-ppfd.

Ri—15,000-0hm 10-watt resistor.

Re—20,000-0hm 5.watt resistor.

Rx—l(’ ohm center- tapped resistor.

Rs—1000-0hm f0-«watt resistor.

Rs—20-0hm center-tapped resistor.
RFC—National type 100 chokes.

Meter ranges according to Table II.

Tubes have separate 2V4-volt filament supplies.

normal operation, although they may vary with
different erystals or individual tubes. The oscil-
[utor should have only the one dip, and can be
run on the stable or “long side” of the dip for
smoothest operation.

The first buffer does not load heavily (about
one-third of the plate current of the next buffer or
doubler). It is a good idea to keep succeeding
tubes out of their sockets until each stage is work-
ing properly. And by all means use your abgorp-
tion wavemeter to check the frequency of the
doublers. The best of monitors will fool one badly
hecause of the large number of strong harmonics,
but at this low power the old wavemeter is prac-
tically fool-proof as it lights up on only the tank
circuits fundamental.

We do not hear ag much about tight coupling as
we did in the old spark days when we worried
about spurious waves, but the writer believes
that proper coupling is just as important with
our present-day amateur transmitters. The
coupling between the first and second doublers
should be no tighter than necessary to give suffi-
eient excitation. Furthermore, it will usually be
found that at the point where the grid mils com-
mence to drop off and the reaction from mutual
inductance is less pronounced on the tuning is the
ideal condition under which to run the interme-
diate amplifiers. UUnder this condition the tubes
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will run cool and stable, and every time the opera-~
tor “bottoms” a circuit there is a negligible effect
on the others. The way to obtain this ideal tuning
setup is to set the coupling condensers all the way
in and gradually decrease their capacity while
watching the effects on tuning and grid and plate
eurrents (excitation). Table I indicates grid cur-
rents of 7 ma. and 10 ma. for the first and second
doublers respectively. For experiment these
values could be increased to a point where the suc-
ceeding stage shows over-excitation. After a little
cut-and-try practice the operator will arrive at an
ideal condition.

The second doubler hag the job of exciting the
final amplifier and carries somewhat more of a
load. The output is at 14 me. and some tubes will
be found to double better and give more output
than others. The 14-me. doubler tube is perhaps
the most important tube of all. In the first place &
first-grade make is necessary if reasonably long
life, consistent output and sufficient excitation
are to be expected. Some 46’s in this last show
signs of grid emission, as they gradually heat up
with the plate current steadily climbing. There
are many good tubes on the market and in this
particular transmitter the tubes have been on the
job sbott a year. It will pay the operator to try
each tube in the iast doubler stage; one will usu-
ally be found to give slightly better output and
consequently higher grid excitation to the final ag
evidenced by the grid mils. While the grid current
value is a function of several things such as bias,
load, ete., this transmitter has given better opera-
tion with the grid current running 25 to 30 per
cent of the plate current. Again the use of an ab-
gorption wavemeter in tuning up this stage is
stressed, as the writer has found several pro-
nounced dips of the plate current very near the
14-me. “bhottom.”

When the final amplifier is neutralized with
plate voltage off, the grid current will be found
gomewhat higher than when under load. Also,
neutralizing becomes tricky unless the grid cur-
rents are about equal. If tubes are about the same
and the circuit layout fairly symmetrical the grid
currents will stay about equal under load, though
they drop off in value. If the grid values are very
different the grid meter will swing downward on
one tube and upward on the other under modula~
tion. From numerous experiments at W7VS it
has been found that it takes at least a 20%, grid-
to-plate-current ratio to give sufficient excitation
to the 46’s to fill up the envelope properly under
100% modulation. Still better for the stability of

the meters is a ratio of 30% (15 grid mils to 50,

plate mils on each tube). With some tube com-
binations it is possible to get balanced plate mils
but unbaianced and swinging grid mils, in which
case the trouble can be remedied by adjusting the
variable excitation eondensers. By cut-and-try
adjustment of the grid excitation condensers, a
setting will be found that gives maximum grid

mils for a given load, in both the doubler and
the final stage. At this optimum setting the effi-
ciency is apparently the highest and the grid
meter shows greatest stability under modula-
tion. There is no question that the load and cou-
pling to the final amplifier have & decided effect
on the action and value of the grid current. Also,
neutralization should be as exact as possible.
With a nicely balanced circuit the tendency

THE FINAL AMPLIFIER TANK COIL FOR 3.9
MC., THE 3.0- OR 3.5-MC. OSCILLATOR OR BUF-
FER TANK COIL, THE 7-MC. DOUBLER TANK
COIL, THE 14-MC. DOUBLER TANK COIL, AND
THE FINAL AMPLIFIER TANK COIL FOR 14 MC.

toward any feedback from the final is consider-
ably lessened, but if one tube carries more load,
with the rotor of the tank circuit condenser show-
ing some r.f., there may be trouble from r.f. feed-
ing back to the modulator.

When we couple to the antenna, the Handbook
tells us not to pay too much attention to the an-
tenna current, but to watch our impedance mateh-

- ing to the modulator by means of the plate cur-

rent. True enough; but, harking back to the
tightness of coupling again, the writer has found
that a point can be reached that is optimum in
every way. The first thing to do is to back the
coupling off slowly until a position is reached
where the antenna sertes condensers can be tuned
through resonance with the plate mils reaching
mazimum at resonance, but dropping back to a no-
load minimum without resetting of the tank con-
denser. The plate mils will drop off slower on the
side of high capacity (using series-tuned Zepp),
but very little upsetting is experienced from
mutual inductance reacting on the amplifier. It
was found also that for the proper Class-C stage
input of 50 watts, the feeder current reached
maximum value as the antenna circuit was
brought into dead resonance. The feeder meter
was much “freer” under modulation with this
optimum value of coupling. Repeated experi-
ments along the same line with this particular
transmitter and antenna setup always led to the
game conclusion.

Tests for parasitic oscillations have been nega-
tive, and after about six months operation on 14
me. no particular trouble has developed. The final
amplifier runs perfectly cool, and when the
antenna s taking load there is very little r.f.

(C'ontinued on page 78)
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HAMD

Citizens of Hamdom:

A new feature in US8T must stand on its own
merits. It lives or dies as a direct result of the in-
terest it creates and the response it arouses.
“Hamdom”, we are happy to say, will continue
to live—for a time, at least. It is fitting therefore
that, since it is to be with you regularly along with
all the other QST departments each month, we
should outline its purpose.

“Hamdom” is a cross-section of amateur radio.
Not a Who’s Who, not a Hall of Fame, not a
Rogue’s Gallery . . . but a humanized version
of all three. It’s a presentation, each month, of a
group of figures currently newsworthy, interesting
to us amateurs as amateurs. Neither the great nor
the small, but both; neither the mighty nor the
medioere, but simply those about whom we think
you'd like to read. We invite you to suggest an
amateur of your acquaintance whom you think
sufficiently interesting to merit a place in
“Hamdom”.

Speaking to those who have been
and will be presented on this page . . .
we're glad to have you with us! 73
and cuagn.

—'Tae EprTor

ACK in’17 Army fliers sometimes
flew across Long Island Sound
from Mineola over Pelham in West-
chester County, New York. They were
mightily interesting to a young lad of
10 by the name of Henry Harris, who
lived in the town at that time; so in-
teresting, in fact, that
1928-29 found him tak-
ing the course at the Air
Corps Flying Schools at
Brooks and Kelly Fields,
following four years of
military training. After
four years in the 101st
Observation  Squadron,
Mass. N. G., we find him
a 1st Lieutenant taking
the ML.I.T. weather *plane
aloft every morning to an
altitude of 18,000 feet
and working amateurs on 56-me. en flight.
Lieutenant Harris is & born operator. Flying his
weather ship ‘“blind” in way-below-zero tem-
peratures, he has no difficulty in manipulating a
receiver, miscellaneous fransmitters, his weather
instruments, and carrying on rapid-fire QS0’s

PILOT

CHAMPION

O M

with any and all ground stations available.
That’s operating!

THE Key System, Ltd., of San Francisco,
operates boats and ferrys across famed San
Francisco Bay, short-circuiting the Bay to Oak-
land. An engineering job,
if ever there was one.
Engineer for the Key
System, Ltd., is S. G.
Culver, director of the
Pacific Division, W6AN.
He has had wide expe-
rience in the world of
eivil engineering, begin-
ning with his graduation
from the College of Engi-
neering of the UUniversity
of California) He was
secretary-treasurer of the
1928 Pacific Division Convention,
and secretary-treasurer of the East
Bay section from 1928 to 1932. On
March 1, 1933, he became director by
a special election; at the end of the
year he was reélected without op-
position. Amateur radio shares place
with photography as his hobby. Of
his family of three girls and one boy,
one is a senior and one a sophomore
in the University of California.

"1’*EN NIS is no problem to him,
but that African QSO has him
stopped. Wilmer Allison, W5VV, second ranking
tennis player in the U. S., member of the Davis
Cup team for six years and captain in American
Zone play for 1933, was national intercollegiate
singles champion in 1927, national mixed doubles
champion with Edith Cross in 1930, national
men’s doubles championship with John Van Ryn
in 1930, with whom he also won the doubles at
‘Wimbledon and the world’s doubles champion-
ship in 1929 and 1930, and captain of the U. 8,
team to Australia last fall. An O.R.8,, he enjoys
chewing the rag and handling traffie, but his big-
gest kick is meeting in person hams all over the

Rt

ENGINEER

* world with whom he has QS0O’d. He’s a real old-

timer; started in 1919. Biggest thrill: being one
of the first to contact 6ZAC in Honolulu. Biggest
disappointment: failure of his kw. spark to get
across to Paul Godley in Scotland in 1922. The
really important thing, he insists, however, is
that he still hasn’t got Africa for his WAC.
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The Bandsetter

How to Build and Use an Oscillator-Multivibrator Unit of Wide Utility

By G. F. Lampkin, W8ALK*

marker stations, always on, steady RS or

R d.c. carriers, at exactly the band limits,
then each and every user of that band would
almost automatically become frequency con-
seious. The limits

IF ON each of our amateur bands there were

The same is true for all the other bands, save one.
There will be definite accurate markers at the
hand limits, and markers every 100 ke. through-
out the band. The exception is the one band that
begins at 1715 ke.

The multivibrator

would be there, set
out so that there
could be no mistak-
ing them. Each sig-
nal heard would be
either in the band or
out of it. There
would be no guess-
ing as to changeable

wasdeseribed by Hull
and Clapp in the Pro-
ceedings of the I.R. E.
for February, 1929.!
The name of the in-
strument isimposing,
but nothing could be.
simpler. It operates
asafrequency divider.

limits on a band-
gpread dial, or as to
how far from a com-
mercial marker sta-
tion the frequency
iay. There would be
no trotting out the
freqmeter and meas-
uring each question-
able signal. There would be simply the procedure
of the industrial inspection department—*‘Go,”
or “No Go.”

Suppose, in addition, that all the even 100-
kiloeycle pointsin the band were similarly marked.
The bands would be split up into definite numer-
ical segments, giving a perspective useful in
operation and an approximate frequency designa-
tion that could be had in no other way. Suppose
also that the strength of these marker stations
could be set to RO or R9-+, or whatever was
desired, that they could be made to appear on the
50-ke. points or even be brought in every 10
kilocycles. Well, they can.

What we shall call 3 “bandsetter” will do all
this and then some. The full name of the instru-
ment ig, a 100-ke. electron-coupled harmonic
ogcillator with variable-frequency multivibrator.

Which is reason enough for almost any other.

name. The 100-ke. oscillator creates strong
harmonics every 100 kilocycles all the way to as
high as 30,000 ke. When listening on a receiver on
the 7000-ke. band, for instance, there will be a
steady carrier where the stations thin out at the
top of the band, two markers in the band, and one
at the bottom. If the oscillgtor is accurately on
100 ke. these markers are necessarily on exactly
7000 ke., 7100, 7200 and the 7300-ke. upper limit.
* 146 W, McMillan 8t., Cincinnati, Ohio.

THE BANDSETTER IS A SELE.CONTAINED OSCILLA-
TOR AND MULTIVIBRATOR UNIT THAT CAN BE
CHECKED AGAINST STANDARD-FREQUENCY SIG-
NALS ANDUSED TO FURNISH ACCURATE CALIBRA-
TION FREQUENCIES THROUGHOUT THE RADIO
RANGE AT INTERVALS AS SMALL AS 10 KILOCYCLES

Panel controls are for adjusting v.f. input voltage, for
varying multivibrator frequency and for tuning the electron-

coupled oscillator.

Fewer parts and less
time actually are re~
quired for it than for
the electron-coupled
oscillator. It consists
of only two tubes,
two fixed condensers
and four resistors—
gndalmost any values
work. The function of the multivibrator is to
create, between the 100-ke. points, any desired
number of equally spaced marker points. For in-
stance, if the 100-ke. gap is split in two, there
will be points at 7000, 7050, 7100, T150, 7200,
7250, and 7300 ke. in that band. Or the division
may be made by any other whole number up to
ag high ag 50, In the table of Fig. 1 the arithmetic
is performed, showing the frequencies intermedi-
ate between any two 100-ke. points, for divisions
from 2 to 10.

THE MULTIVIBRATOR

The multivibrator functions somewhat as
follows: The circuit is a two-stage resistance-
coupled amplifier whose output feeds back into
its own input; by virtue of this direct feedback
eonnection the multivibrator goes into sustained
vscillation (““motor-boats”) at a wobbly frequency
very approximately determined by the grid
condenser and resistor values. By varying one or
more of the latter elements, a harmonic of the
wobbly frequency may be made to approach the
frequency of the controlling oscillator. When this

! Multivibrators have been described in several QST
articles: Clapp and Crawford, ‘‘Frequency Standardiza-
tion,” March, 1930; and Chinn, “Standard Frequency
Station W1XP,” Jan., 1931 (with correction, p. 24, March,
1931).
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happens the multivibrator falls in step af exactly
an tniegral fraction of the controlling frequency.
The multivibrator note clears up and becomes as
steady and pure as that of the control oscillator.
The output is even richer in harmonics than that

oscillator was on exaectly 100 ke. Methods of
agsuring that the oscillator is on approximately
100 ke. were outlined in the m.f.m., article. Then
it is necessary to pick up on a receiver only one
suitable accurately known frequency, adjust the

bandsetter to zero beat, and all the other

MULTIVIBRATOR CONTROL ORDER ;Iéi'zkgl; Bg&fbﬁugfégigﬁﬁy is iz:ft 2(1)11;/

3 3 7 5 6 - PR 10 frequency between 100 and 30,000 ke. that

00.000.00 | 00,0 | 00,0 | 00.00 | 00.00 | 00.00| 00.00 | 00.0| > multiple of 100, or of the frequency to
. : : : : : . . : which the multivibrator is set.

16.67| 14.29| 12,50 | 11.11 | 10.0 The most prolific source of accurately

25.0120.0 28.58] 25.00 | 22.22 | 20.01 known frequencies is the broadcast band.

The 50-cycle deviation limit imposed on

33.33 33.33 37.50133.33|30.01  these stations necessitates an accuracy

40.0 42.87 44.44140.0| within- .009 percent at 550 ke. and .003

50.0 50.0 50.00|57.16| 50.00| 55.55 | 50.0 | Percent at 1500 ke. In practically all sec-

prp oo e6ar o250l 6657 5575 tions of the country th'ere is o local or

. . : il : : near-local broadeast station on one of the

75.0 71.44|75.00|77.78|70.0| even 100-ke. channels that can be used for

80.0|83.34 | 85.73 | 87.50| 88.89 | s0.0| checking the bandsetter. As 2 rule the high-

R powered clear and regional channel assign-

90.01  ments are closely adhered to.
00.0 | 00.00|00.0|00.0]00.00} 00.00{ 00.00| 00.00 | 00.0 In Cineinnati, for instance, there is WLW

FIG. 1—TABLE OF FREQUENCY POINTS OBTAINED AT
100-KC. INTERVALS WHEN USING DIFFERENT MULTL

VIBRATOR SETTINGS

of the electron-coupled osecillator. Since the
multivibrator is controlled by the 100-ke.
oscillator, and is controlled at an exact fraction of
this frequency, some of its harmonics must
necessarily coincide exactly with the 100-ke.
harmonies. The net effect noticed in a receiver
when the multivibrator is cut in is that while any
two consecutive 100-ke. points remain undis-
turbed, a given number of equally spaced carriers
ure created between

on 700 ke. and WFBE on 1200 ke, These
stations are picked up either on the short-
wave receiver uging broadeast coils, or on a
regular broadcast receiver. The bandsetter
oscillator is turned on after having been approxi-
mated at 100 ke. On both of the stations there
appears an audio beat, and the vernier frequency
control of the bandsetter is tuned to give zero
beat. If the bandsetter is started out with the
multivibrator set for 50 ke., not only WLW and
WFBE, but also WKRC on 550 ke., have an
audio beat on the carrier. Once the bandsetter is
calibrated at exactly 100 ke. by this method it is
ready for use on all

them,

Practically, on the
amateur bands, divis-
ions much closer than
25 ke. are confusing.
Fifty-kilocyele divi-
sions can be used to
show the 14,150 to

frequencies through-
out its range.

In using the
A.R.R.L. standard
frequency transmis-
sions, if only one
transmission is picked
up on any of the

14,250-ke. ‘'phone

gchedules, it can be

band. The nearest

used at once with

safe approach to the
one odd amateur-
band limit of 1715
ke. is obtained by a
division of 6, yield-
ing a marker at 1716.
67 ke, For freqmeter calibration the use of points
every 20 kilocycles will eliminate practically all
errors in plotting calibration curves. In fact, this
whole business of the bandsetter is an outgrowth
of a atudy of calibration methods for the micro-
meter freqmeter.?

So far the assumption has been made that the

2 Described by the author in @ST, July and Oct., 1933,

and the panel.

REAR VIEW OF THE UNIT, SHOWING POWER PACK

AND RECTIFIER TUBE AT THE LEFT, MULTIVIBRA-

TOR AND SCREEN-GRID OSCILLATOR TUBES 10
THE RIGHT

QOscillator tuning condenser and coil are between the tubes

equal accuracy by
means of the band-
setter on any and all
of the other bands.
Last and most impor-
tant, there are the
weekly 5000-ke. fransmissions of WWYV, which
are ideal for the bandsetter adjustment. Using
this transmission as & standard and a multivi-
brator setting at 10 ke., frequencies of the
broadcast stations themselves can be checked!
Most broadeasting stations use a piezo-electric
monitor, running at practically no load and under
accurately controlled conditions, to check the
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transmitter frequency. However, equipment of
this sort even when carefully engineered and
carefully used, shows discrepancies when checked
with the radio inspector’s office. Through WWV
s.f. transmissions (schedules given in every issue
of QST), the bandsetter can be used to calibrate or
adjust broadeast-station fre-
quency indicators and monitor-
ing equipment directly in terms
of the National Standard of

0scC

Ry

%ero without turning the bandsetter off. If the
output potentiometer resistance is 100,000 ohms,
the intermediate markers from the multivibrator
will be somewhat weaker than the even 100-ke.
harmonics. This feature is sometimes ugeful in
harmonic identification. If the potentiometer be

MULTIVIBRATOR

J
24A T 56 ___uC5 56 Cs
il -

Frequency at the Bureau of
Standards — which standard is
also the basis of the radio in-
spector’s measurements. If the

Y1
Y4l

]
Cs

Y

~ SRy 3R:

bl
&
1)

multivibrator on the bandsetter

FUYYTOONUTD

i

is put at 10 ke. and the 50th
harmonic of the oscillator set
on exactly zero beat with
WWYV, then on every U. S.

il

broadcasting channel there will
be a marker earrier. If the out-
put of the bandsetter, through
an amplifier if necessary, is

connected to the broadcast- UsvAc

station frequency indicator in
place of the transmitter, the A
deviation meter should read

zero. If not, proper steps should 3
be taken to correct the error.

BANDSETTER CONSTRUCTION

In Fig. 2 is drawn the schematic diagram of the
bandsetter. It is completely a.c. operated. It uses
1 24-A as the oscillator, two 56 tubes in the multi-
vibrator, and an 82 rectifier. With power-trans-
former secondary voltages as shown, the re-
sistance-capacity filter delivers 15 milliamperes
at 200 volts d.c. This is applied to the plates of
the oscillator and multivibrator tubes through a
common 10-mh. universal-wound choke. The

choke serves to introduce 100-ke. control voltage -

in the multivibrator circuit. The 10-mh. value is
optimum; if smaller, the control ranges are not
well defined, and if larger they are compressed to-
gether. The frequency of the multivibrator is ad-
justed by means of the one variable grid leak.
With resistor-condenser values shown the range is
from 50 to about 6 ke., or division orders of 2 to
16 or 17.

The 100,000-chm variable grid leak used for
multivibrator control should be tapered, with the
low resistance values spread out. If a linear
registor be used, the lower divisions of 2 and 3 will
be very hard to find or set. When the grid leak is
set at zero resistance the multivibrator is effec-
tively cut out and only the 100-ke. harmonics
from the oscillator are had.

The output control is & real aid in operation of
the bandsetter. It is useful to equalize the
strengths of the higher and lower harmonies, to
set the markers on any one band at a level to suit
the individual taste, or to eut them to practically

FIG. 2--CIRCUIT OF THE BANDSETTER UNIT

Cr—Hammarlund 20-ppfd. midget condenser.

Cr—Cardwell midway 350-pufd. receiving condenser.

Cs—0.002-ufd. fixed mica condenser.

Ca—250-pufd. fixed mica condenser.

C—500-pufd. fixed mica condenser.

Co—10.25-ufd. non-inductive by-pass condenser.

CimrBepfd. dry electrolytic filter condenser.

Cr—Insulated hookup wire twisted 6 inches long.

L1—360 turns No. 34 d.s.c. wire close-wound on 114-inch
diameter form; tapped at 120 turns from ground

end.
Lr—Universal (lattice«woundz 10-mh. r.f. choke.
R1~50,000-0hm 1-watt metallized resistor.
Re—100,000-0hm potentiometer, Frost No. 891.
Rs—20,000-0hm 1avatt metallized resistor.
Ri—100,000-0hm 1-watt metallized resistor.
Rg—250,000-0hm l-<watt metallized resistor.
Re—6,000-0hm 2.watt wire<wvound resistor.
J-—Yaxley insulated tip jack (output connection).
S—*On-0Off”’ switch.

made 250,000 obms total, all harmonics will be of
approximately equal strength.

The oscillator is provided with two variable
condensers in the tank circuit. The larger is used
to take up differences in the circuit constants. The
smaller is used for fine frequency adjustment, and
has a small dial. The dial is fixed to the condenser
o that increase of reading corresponds to increase
of frequency. When using the bandsetter some
stations will be heard which give a heterodyne
with one or the other of the marker carriers at the
band limits. By turning the vernier dial on one of
these stations the heterodyne can be brought to
zero. If the reading must be increased to do this,
the station is out of the band if at 7300 ke., or in
the band at 7000 ke.; and vice versa for a de-
creagsed reading. Don’t forget to return the
vernier to the calibrated point.

{Continued on page 68)
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Navy Day—1933

By E. L. Battey, Assistant Communications Manager

October 27, 1933, participated in the

ninth annual A.R.R.L. Navy Day receiv-
ing competition, This yearly activity affords
amateur radio operators a part in the celebration
of Navy Day. )

Secretary of the Navy C. A. Swanson through
the facilities of Naval stations NAA (Arlington)
and NPG (San Francisco) directed a message to
“All Amateur Radio Operators of the United
States and Insular Possessions.” The text of his
message appears elsewhere in this report.

A total of 556 copies of NAA and NPG were
submitted by 396 amateurs; 160 operators copied
both stations, 173 copied NAA only, and 63
copied NPG only, making 333 copies of NAA
and 223 copies of NPG.

The 1933 Navy Day message reached the ears
of radio amateurs in 45 states, the District of
Columbia, and Hawaii. The three missing states
were Louisiana, Missigsippi and South Carolina.
R. M. Hansen, ex-W6DTZ, radio operator on the
8. 8. Nebraskan, copied the message from NPG
while enroute to the Panama Canal at a point
approximately 2032 miles southeast of San Fran-
eisco. A. J. Gironda, W2JE, made his letter-per-
fect copies of both NAA and NPG aboard the
8. 8. Panaman off Point Lucas, near the Gulf of
California.

It is not possible to go into detalil regarding re-
ceiving conditions in all localities. Generally
speaking, conditions were rather poor. Skip ef-
fects were very bad in practically every locality,
and static crashes in many quarters added to the
difficulties. It is hardly necessary to add that the
many forms of man-made QRM were also not
lacking. In g number of cases participants re-
ported errors made by the transmitting stations.
An inspection of the tapes used by NAA and
NPG in sending the messages, and an inspection
of a tape recording in the eage of the NAA trans-
mission, failed to show but one error at the trans-
mitting end. This was in the case of NPG when
the zeros in the number “5000” slurred and ran
together. In the case of other errorg reported by
contestants, when such errors were reported by
several operators, it was assumed that static
crashes or other receiving difficulties caused the
diserepancies and full credit was allowed.

The letters of commendation offered by the
Secretary of the Navy to the twenty-five opera-
tors submitting the best copies of the messages,
have been distributed throughout the various
Naval Districts in approximate proportion to the
number of participants in each District. The
twenty-five high are listed first on the Honor Roll

RADIO Amateurs of the United States on

in order of rating as compared to each other. All
contestants other than the twenty-five high are
listed by Naval Districts in order of their ac-
complishments as compared to other contestants
in thetr disirict only. Only seven operators made
perfect copy of both stations: W9SU, W8AXYV,
W4RO, W5BMI, WOEOP, W2JE and W6CLY.
The number of operators submitting copies in
each Naval District may be of interest. In the
First Naval District, 19; Third, 30; Fourth, 21;
Fifth, 16; Sixth, 8; Seventh, 16; Eighth, 23;
Ninth, 196; Eleventh, 29; Twelfth, 18; Thir-
teenth, 20. It will be noted that very nearly 50%
of all copies came from the Ninth Naval District!
Receiving competitions may seem a ““einch” to
the old-timer, but many an experienced operator
“breaks down” when copying under pressure,
that is, when he must get the message 1009 per~
fect the first time. This Annual Navy Day Com-
petition affords ah opportunity to see if you *‘can
take it.”” As one operator puts if, “It's a queer
feeling to know that at the same time you are
copying the messuge, hundreds of others are also
pushing a stick or batting away on a mill, record-
ing the same message. It makes this Navy Day
Competition that much more interesting.”

1933 Navy Day Message
To All Amateur Radio Operators of the United
States and Insular Possessions:

Once again on Navy Day the Navy Department
is pleased to extend its best wishes to all American
radio amateurs in the United States and its posses-
sions. A marked gain has again been achieved in
the development of the Naval Communication
Reserve which consists of 5000 officers and men.
During the past year our Naval Communication
Reservists have taken a very prominent part in
emergency communication in connection with
the California earthquake, the loss of the Akron,
Ohio River flood, and du.rinpiflstorms and hurri-
canes occurring recently. The service so per-
formed has been voluntary and in accordance
with. the best traditions of the Naval Service and
has clearly demonstrated the value of this reserve
organization during short periods of time when
regular commercial communication channels
have been rendered inoperative. It is a pleasure to
be able to reach so many of you by radio and to
take this opportunity of sending you all good
wishes.

C. A. SWANSON, Secretary of the Navy

{This megaage transmitted from NAA; the mes-
sage from NPG was s paraphrase of NAA's fext.
The above is not for checking purposes.)

1933 Navy Day Honor Roll

The Twenty-Five High
W9SU, Louis R. Huber, Tipton, lowa (9th Naval
District)
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WS8AXYV, Joseph H. Pitzer, Cleveland, Ohio (9th

Naval District)

W4RO, R. F. King, Morristown, Tennessee (8th

Naval District)

W5BMI, E. F. Henning, Little Rock, Arkansas

(8th Naval District)

WYEOQP, Paul E, Smay, Merrill, Jowa (9th Naval

District)

W2JE, A. J. Gironda, on board 8. 8. Panaman

{Att. to 11th Naval District)

W6CLY, P. Bertelli, San Pedro, California (11th

Naval District)

WOERU, Eugene A. Hubbell, Rockford, Illinois

(9th Naval District)

WIDXY, Porter H. Quinby, Omaha, Nebraska

(9th Naval Digtrict)

WYEYH, Walter W, Wallace, Milwaukee, Wis-
congin (9th Naval District)
WSPK, E. 0. Seiler, East Bloomfield, New York

(8rd Naval District)

WOIGBN, Alfred Monkkonen, Crosby, Minnesota

(9th Naval District) '

WBEGX, Clayton ¥. Howe, Alamo, Michigan

(9th Naval Disfrict)

WICFL, A. W. Hodge, Kansas City, Missouri

(9th Naval Digtrict)

WIGAD, R. C. Hunt, Kansas City, Missouri

(gth Naval District)

W1CU, Ralph J. Renton, Quincy, Massachusetts

(1st Naval District)

WABG/EZ, C. F. Clark, Jacksonville, Florida

{7th Naval District)

W7ANU, Bovd Wolf, Oakridge, Oregon (13th

Naval Distriet)

W3ZD, Roy C. Corderman, Chevy Chase, Mary-
land (5th Naval Distriet)

WSADE, Lewis E. Elicker, Jr., Penbrook, Penn-
sylvania (4th Naval District)

W7JY, Warren L. Green, Grapgeville, Idaho

{138th Naval District)

W4BRG, Robert C. Cheek, Suvannah, Georgia

(6th Naval District)

W2EWG, Frederick Best, Dunellen, New Jersey

{8rd Naval District)
wmmee Frank J. Czenkus, Inverness, California

(12th Naval District)

W3QP, Jack Morgan, Philadelphia, Pennsylvania

(4th Naval District)

The remaining 371 participants on the Honor
Roll follow. They are classified by Naval Districts
and are listed under their respective districts in
the order of rating. Where calls are connected by
dashes, it indicates that those participants have
equal ratings and are listed in a group, alphabeti-
cally:

First Naval District: W1QX W1DVJ W1APE W3CBF/
W10R W1DFQ WIAXS-WIZI WIATF WIBVR W1BOF
WIBEU-W1EWP WIDGH WIFDS WIWV WI1GHB
WIEMR-WIHHR. Third Naval District: WSABX WIAVS
WSDMJ W2FNG W2AUP W2BJX WSAOZ WSBGN
WiDOV-W2DFU W2GAK W2BYO W2APO-W2DIJ
W2FIS W2CBN W8HB W2EJK W2DBQ WEBAL-W8PU

W2AIQ Harry E. Seales W2CUH W2AA W2EQL W3EKA
W2BIL Fourth Naval District: W3UT WSETQ W3AR

WSKPG WSFKU WSEJG W3DRO W3ANZ W3DIA
‘W3ARKB W3QL W3BOP W3BPN W3CL W3CAP W3AKC
WBAAV W3BGD W3CIM, Fiftk Naval Districti: W3CTD
WIART /ZZAR WAGW W3BTJ-W3CYV W4BLT W3CDG
W3AWS W8IM W3CJT Donald McClenon W4DW
W4CGH WA4AMEK WABRT. Sixth Naval District: WADL~
W4WQ W4AAR WACFD W4AAY W4BBR W4CMA.
Seventh Naval District: Joseph B, Kuebhl W4HC Julian T.
Webber W4APY W4AEM W4AKV W4HZ W4BSJ W4DZ
W4CCC W4AGR Donald H. Reed W40Y W4BUR
WA4AZV. Bighth Naval District: W5TR W5RF W51Q W5PF
W5JA W5HCT WBHNO/W4UW W4AIL W4AUA W4CV
W5ADH W4ATH-W4ASV-James M. McCoy-W5AAD-
WHARZ W5DAL W5CY W2FRX/WVB W5BOE W5CVO.
Ninth Naval District: W9BLG WOBIS-WOGHI-WIGSF-
Clifford I, Melloh WODXV-W9IGGB-WIIPF E. J. Jacob~
son WOAHH-WIDGS-WOFNQ WIKJE WOBCA~WICER-
WOCGP-WIGMQ-WIKX W9S0 WOJDN-WOISG-C. M.
Howard-John V. Nyderek WOIDFA-WIDUO-WIKC~
WIPB WODOE-WOFFD-Delmar Sage WSEBY WSDED
WIFYX-WOJAF-WILGZ-R. J. MeMahan/W9YB W9DI
WSBDH WIEQV WOBFD-WIHKL WSAND-WSCMY-
WIBNL-WIBXT-WIDAI-WIDEA-WIFBX-~-W9GFS-~
WILNI-W9UZ WOHUX WIOFCO W9AQL-J. R. Cadge
W9IQZ WOOMW G. Lloyd Tucker WOFOQ W9DTE-Ray
L. Martin WOEVQ WSHGF-WSSS-WICCQ-WIIWJ
WIFYR-WOFYC WOPCC WYLEO WIDRM WILGA
WIEFH-WIEMN WICZC WILLD W9LGR W9HBK
Marion R. Longworth W8DYR W8BAH-WIKFQ WOFZX
WODGR WOAUH W8HS WOIGEN WOIKE WIGJH
WONSX/WOHEZ W9DEB WICWG WOICOA WBCJIZ
W9AIR WOKDO WYANB W9JZJ WSKHY WIGPL
Frank (iouednik WS8BKM Anton J. Repesh WS8DTF-
WBEMT WOENQ-W9JAR WSJUQ WOANV-WICWM-~
WOIEP-W9ANT WIECE-WOGNU WS8BGY/Babcock
WOETM-WOKJY WOIHO WSRTT-WOACU-WIAON-
WILIV WOAET-WIFrWW WIDAE-WILHV-L. J. Larkin—
John €. Mead WIDKIL-W9HPP-WOHUV WOCTZ
WODJA WSUW-WIDNY WBAYO-WSDNM-WSEJ-Roy
8. Skagps-WOBHH WOEIV W9AFZ-WOIMI-H. A, Pen-
hollow WSGTN-W9BCP WIAM-WOILH-WOMXN-H. E.
Wilecox  WBCGP-WOLHQ-WIUU WOEDEK-W9ESE-~
W9CJK W9IQW WSFVP-WIOAND-WILLV~-Roy &.
Herald WOMTO WSKC W8ASL Wilbur J. Tabor W90S8Z
WOEWO WODBO-WOFKI Bernard T. Wilkens WIAYO
WOHNV WJSO-WOKUT WSEDY WYFCF WIFKH
WoLQW WORMU WRGSP WALl WOKCI Joue Selk
WSIFQ W8BON, Jileventh Naval District: WeBP WBERC
W6EZL W6CBEK WoFGT W6CBY W6FXL WBAAX-
WeWQ-WeWV WEFIK W6BXV WOEAHP-W6FTV~-
R. M. Hansen aboard 8. S, Nebraskan W6GZU W6DBF
(Continued on page 45)

Class-B Service

IFFERING from other triode tubes of the

“50-watt” class in that it has been de-
veloped specifically for Class-B audio, the Syl-
vania 830-B particularly recognizes the special
conditions met with in this work: the need of
ample emission, adequate insulation, an approxi-
mately straight-line relation of plate current to
grid voltage, and the somewhat contradictory
requirements of moderate plate impedance and
high voltage amplification constant. Like all
other air-cooled Sylvania transmitting tubes it
has a graphite anode.

Except for the plate connection on top, the
tube is identical with the 830 in appearance, The
base is of the usual medium 4-pin type, made of
Isolantite. The plate lead is brought out at the

(Continucd on page 79)
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A Stable General Purpose Test Oscillator

A Handy Unit for Checking Receivers
By Richard F. Shea*

tendency to use electron coupling in  tube on dry cells. In fact the whole apparatus,

practically every type of oscillator used oscillator and batteries, can be readily made
in amateur work. The advantages have been portable by using a couple of small 1lg-volt
reiterated often, and need no further emphasis. flashlight cells for “A’" and four or five of the
Also, during the same period, there have been mmallest 2214-volt B batteries.
many short-wave receivers developed wherein When operated on a.c. the oscillator has the
the coils have been compressed in size by the characteristic “raw a.c.” tone, which, while not
use of “tapped coils,” or where the various sec- very sharp to tune to, is nevertheless satisfac-
tions have all been wound on one form and the tory for most test work. On d.c. or batteries it
desired sections alternately cut in by a suitable produces a pure note when heterodyned, and if
short-wave switch, thus produe-
ing an all-wave combination in
least possible space. It is the in-
tention in this article to show a
means of combining these two de-
signsin g switch-controlled general
purpose oscillator covering the
range of 25,000 to 545 ke. (12 to
550 meters), with r.f. output ad-
justable over the usual range found
necessary in amateur work and

RECENTLY there has heen a growing out the filament leads directly and light the

0002

i e el
s

e

= 2mh. OV AC. orD.C.

with electron coupling to secure wohe
frequency stability and minimum

effect of load on oscillator fre- FIG. 1

quency.

The circuit of this oscillator is shown in Fig. 1.  modulation is desired the easiest stunt is to intro-
A Type 32 tube is employed, and it might be duce & 1000-cycle note from a (eneral Radio
well here to advise against trying to use the 34 hummer in series with the “B” hatteries. The
in its place. The latter is a radiodfrequency ascillator can also be made self-modulating either
pentode, and would be admirable for the purpose by introducing a grid-leak condenser combination
were it not that the suppressor ig internally con-  to produce a blocking modulation, or by the use of
nected to the filament. Since the filament is an audio transformer with one winding in the
“hot,” ie., at radio-frequency potential above screen circuit, the other in the control-grid cir-
ground, this means that the 34 would have its cuit. In the latter method the winding in the
plate directly coupled to the filament through the  screen circuit must be effectively by-passed, so
suppressor-plate capacity, and the screening that the screen will be at ground potential at
action of the screen grid would be lost. In the radio frequencies. If either of these methods is
Type 57 and 58 tubes the suppressor is externally  used a switch should be provided to cut out the
available so that as electron-coupled oscillators modulation, particularly since an audio modula-
the suppressor can be grounded, leaving the tionona “rawa.c.” note would be rather peculiar.
cathode “hot.” It will be noted that the filament is maintained

The main reason for the use of the 32 tube is  above ground for r.f. by a 1- or 2-millihenry r.f.
to malke this instrument operate on either a.c. choke coil and by the 1900-ohm filament-drop
or d.c., thus providing a universal oscillator. resistor. This choke must be capable of handling
The low power drain also makes it posgible to 60 milliamperes, and should not have much
operate it on batteries directly for a short time, greater inductance than 2 millibenries because
in cage main supply is unavailable, the whole at the higher frequencies its distributed capacity
ogeillator taking only 70 milliamperes at 110  will make it rather ineffective. The most satis-
volts. However, if the oscillator was to be used factory type of choke for this and the other two
mostly on batteries it would be better to bring units is the universal-wound type, which can be

“ United Radio Laboratories, 8718 77th St., Woodhaven, ~Obtained from many manufacturers. )
LI,N.Y., Now for the coil. Fig. 2 shows its construction.
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The four main windings are wound on i-inch
tubing 314 inches long, each winding separated
ii-inch from the next. The tickler winding is in
three sections. Between the two smallest tuning
windings there is a tickler winding of § turns, 5
more between the second and third sections, and

Lugs——r G
forC?nnectwn.: Xy
I sec. &=

8)
=g

4T ST T
All #0.32 D.S.C.

Fubing I’ dia. 312" long
FIG. 2,

7 between the third and fourth, all ticklers being
connected in series. Likewise the main coil
windings are series-connected. The band selector
switch picks out the proper inductance by adding
up the various sections, and likewise cuts in the
proper amount of tickler for each band.

There is one distinet difference in coil design
a8 between the electron-coupled type of oscillator
and the more conventional plate-tickler type.
In the Iatter it would be possible to use one wind-
ing for the tickler, placed between the two small-
est windings of the main coil, with possibly a
few more turns between the last two sections in
series with it. This tickler would make the oscil-
Iator work over all the bands, without switching
the tickler. However, with electron-coupling the
tickler is in the filament or ecathode lead, and
hence is common to the sereen~grid and plate
circuits. If this tickler is large the degeneration
produced by this common coupling will over-
balance the regeneration from magnetic coupling,
and the tube will not oscillate. On the other
hand, if the tickler is too small the tube will not
oscillate at the lower frequencies. This considera-
tion limits the range available with a variable
electron-coupled oscillator, as there is a definite
maximum over which the tickler cannot go if
oscillation is to be maintained at the high fre-
quency end; and there is a definite limit in fre-
quency below which this amount of tickler will
not keep the tube oseillating. Thus, in this par-
ticular circuit, the first band will oscillate only
from 0 to 70 degrees, or from 12 to 26 meters. If
more tickler is used it stops at 12 and goesabove
26. On the other three bands the tube oscillates
nicely over the whole scale, and, by making
Band 2 take up at 25 meters, there is a continu-
ous range from 12 to 550 meters.

It will be noted from the circuit that a three-
seetion switch is necessary. One euts in the proper
secondary inductance, another cutsin the proper
tickler, and the third is used to short the two
larger sections of the secondary winding when
the oscillator is on its two lower ranges. This

latter provision is to avoid **dead spots” due to
the unused sections of the coil resonating at the
higher frequencies and, because it is ecoupled
fairly closely to the section in use, either detuning
it or even stopping oscillation. The low end of the
secondary is always grounded, preventing dead-
end effects, but it is still possible
to get resonance of the two large
sections in series when one has

Lugs for much less inductance than the
—Gopneckions  ,ther; hence the need for thisextra

section of the switch.
This switch should be one of
the type used in “all-wave” sets.
Contact must be always positive,
eapacity to ground and between
contacts a minimum, and the de-
gign preferably should be 4 seli-
cleaning one, where the contacts are scraped by
the brush rather than merely wiped. Among the
makes available are Soreng-Manegold, Best,
Yaxley and Oak.

The unit is mounted in an all-metal container,
aluminum or brass preferably, 10 inches long, 5
inches wide and 6 inches high. All the parts are
mounted on the removable top, with the con-
frols on it, too, so that the whole unit can be
readily taken from the box. A large 4-inch dial is
used. A knob controls the range desired, giving in
turn 12 to 26 m., 24 to 75 m., 70 to 210 m., and
200 to 560 m. Another knob controls the output
resistor. In addition, there is a switch which
shorts the output terminals; by the use of this
switch it is possible to obtain a very low output
voltage.

In wiring up this outfit, care must be taken to
get all the radio frequency leads from the coil to
the switch and to the variable condenser as short
28 possible. Another point to remember is that,
if the case is directly connected to the electric
light line, it is possible to get a nice kick if one
touches both the case and a ground wire. There
are two ways to overcome this. One, as illustrated
in the circuit of Wig. 1, is to insulate the variable
condenser from the panel and return all leads
from the coil and switch directly to the con-
denser, with a small fixed condenser of .005ufd.
connected to the case from this point. The other
method is to ground the condenser by mounting
it on the panel as normally, but to return the coil
and switch leads to it through a fixed condenser
of about 4o uid. The condenser must be that
large, since it is in the tuned circuit. If & smaller
gize is used there may be some difficulty in pro-
ducing oscillations at 12 meters.- This latter
method is OK with d.c., but will still give you a
slight kick on a.c. The first method is preferable,
but entails more mechanical work, as the shaft
of the variable condenser must be coupled to an
insulated shaft, to which the dial is fastened, to
avoid radiation from the dial. If the uger is careful

{Continued on page 48)
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WG6ERT, San Pedro, Calif.

W 6ERT is the property of Al Goodyear, 1917
8. Mesa St., San Pedro, Calif. The location
is such that the station overlooks the Los Angeles
Harbor.

The transmitter, at the left in the photograph,
is crystal-controlled and has four stages, a 47
erystal oscillator, 10 doubler, 10 second buffer,
and a final amplifier using a W.E. 242-A. Trans-
mission-line coupling is used between the 10
driver and the final. Normal input to the 242-A
is 250 watts on c.w. and 120 watts on ‘phone.

Speech equipment includes a condenser mike
with two 30’s in the head amplifier, & 56 speech
amplifier which works into a pair of 45’s in push-
pull, and s Class-B modulator using a pair of
10%s.

Five plate supplies, the largest delivering 1500
volts from a pair of 866 rectifiers, take care of the
plate power requirements of the fransmitter,
Bias is obtained from batteries on all stages
except the crystal oscillator.

W6ERTs receiver is a single-signal superhet,
used in conjunction with & doublet antenna.

An electron-coupled frequency meter is visible
above the receiver in the photograph.

"This station operates chiefly in the 7-me. band,
sixteen countries in all continents having been
worked on either 7254 or 7094 ke.

AFAMILIAR signal along the Fast Coast on

3.5-me. e.w. is that of W3MG@G, owned by
Paul 8. LeVan, formerly of Carlisle, Pa., but now
located at 318 N. 8th 8t., New Cumberland.
The ever-popular rack-and-panel construction
has been adopted for the transmitter, which is

erystal-controlled and works on 3.5, 7 and 14 me.
The frame is 614 feet high and 20 inches square,
containing seven shelves. Except for the lower-

most shelf, which contains filament transformers
and a trickle charger, the rack is used only for
radio-frequency equipment, the power supplies
heing in a separate cabinet which does not appear
in the photograph. The transmitter line-up is as
follows: ’47 crystal oscillator; ’47 buffer-doubler;
20-meter doubler with a '47, a single-ended 203-A
amplifier and a push-pull amplifier using a pair of
203-A’s. Inductive coupling is used between all
stages except the oscillator and first buffer, so
that any of the following amplifiers may be con-
nected to the antenna at will. Ordinarily the
push-pull stage is used on 3.5 me., and the single
203-A on 7 and 14 me.

The transmitting antenna is a 40-meter Zepp
with 45-foot feeders. For 80-meter work a 75-foot
counterpoise replaces the dead-end feeder.

The receiver uses a 36 detector and 38 audio
with ‘“B”-battery plate supply. A harmonic
monitor with a 37 tube is built in the same shield.
To the right of the receiver are a dynatron
frequency meter using a Type 32 tube and a feld
meter consisting of a fixed crystal detector and a
0-1 milliammeter. This gadget is also used as an
audio level indicator in conjunction with an audio
transformer, and has been calibrated in db.

A portable transmitter signing W3ZZAF is also
used on occasion.
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EXPERIMENTER

An Inexpensive Temperature-Control Oven

The outer case of the oven is a black crystal-
line-finish metal tool box which can be pur-
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By C. T. Read, WOAA * feop A M
. NA AN
HE temperature-control oven shown in the A A
. . . Hov. N ‘e
accompanying photographs has been in use 0 i FhDll ater
at WOAA for more than eight months and has M %
. » o 7
proven satisfactory in every respect. The entire §§§ §;
. )
cost, excluding the crystal holders and the three- §§§ ¥
s v A 37 .
way switeh, was under six dollars. A N Shietded
A “Cable
0
"
§3§

chased for about a dollar. Remove the leather
handle and inner tool tray and line the box with
three layers of half-inch insulating Masonite
Presdwood or similar soft
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Three layers of heat insuiatio
Metal Box —wmw

" Py . FIG. 1-—WIRING OF THE
fibrous composition which TEMPERATURE-CONTROL
can be secured from any OVEN

good lumber dealer. Cut
pieces of the lining to fit the
hottom and sides snugly and
forece them into place. They
will need no other fastening.
Arrange the top pieces so
they can be removed with-
ont too much trouble. After
lining the box the metal tool
tray can be cut with a hack-
saw to fit in the bottom and
make a base for the appara-
tus inside.

The thermostat and heater

unit can be bought from any 1yp crRYSTAL OVEN MOUNTED IN
PLACE ON THE TRANSMITTER

The selector-switch knob and the crystal

leads come through the front.

dealer in tropical fish and

“ 711 E, 81st St., Chicago, HL,

i &

‘The selector switch and addi-
tional crystals used by WOAA
are not shown. The switch is
desirable if more than one crystal
is to be used.

aquarium supplies. The
heater unit is encased In a
glags tube filled with sand
and can be placed directly
on the bottom of the tray.
Remove the glass tube from
the thermostat and mount it
upright so that the adjusting
screw can be reached by a
serew driver through a small
hole in the inner top in-
sulation.

A cheap dial type ther-
mometer can be mounted in a hole in
the inner top insulating piece. The in-
termediate insulating piece should have
4 small hole cut over the thermometer
dial and a hole should also be cut over
the thermostat screw, so that in reading
and adjusting the temperature it is only
necessary to open the cover and lift out
the top layer of insulation.

This oven contains three crystals
mounted In standard plug-in holders,
selected by a Yaxley two-pole three-
position switch. The switch is mounted
inside with an extension handle through
the front of the oven. Leads to the

INTERIOR VIEW OF THE CRYSTAL OVEN.

Three crystals plug into a terminal strip connected with the
selectorbslwitch at the right. The thermostat and heater element also
are visible.

switch and crystals are made of auto
ignition cable, also run through the
front.
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Be sure to inciude the i~ufd. (or larger) con-
denser shown in the diagram, Fig. 1, to prevent
sparking at the contacts, or you will be unable to
hear anything less than an R9 signal, A neon bulb
connected across the heater is a convenience to
show that the oven is working properly. A tem-
perature of 100 degrees Fahrenheit can be main-
tained continuously and economically as the
heater costs only a few cents per month to
operate.

Voltage-Fed Antenna with Twisted-Pair
Feeders

The antenna feed system of Fig. 2 is suggested
by Thomas J. Campbell, WSIEH, for combining
@ voltage-fed antenna with the twisted-pair type
of feeder so that the antenna can be worked on
even harmonies, which cannot be done efficiently
when the antenna is center-fed ag described in
July, 1933, ¢@ST. The method requires attaching
a tank ecircuit, tuned to the transmitter fre-
quency, to one end of the antenna. Although this
may be inconvenient in a great many cases,
since the antenna tank circuit has to be retuned

"

Jame as
at xmtr.

33’

XMTR

FIG. 2--TWISTED.-PAIR TRANSMISSION LINE
CQUPLED TO A VOLTAGE-FED ANTENNA

The arrangement is useful when one end of the an-
tenna is accessible but is not brought into the operating
room_itself. ‘The twisted line may be any convenient
length; when the system is properly adjusted the line losses
will be small in lengths up to 100 feet or so.

each time the transmitter is shifted to a different
band, nevertheless the idea can be applied with
benefit when the operator is conironted by an
antenna problem similar to that at WSIEH. In
Campbell’s case. the construction of an outdoor
antenns, was not feasible, and the only location
which offered reasonable clearance between the
antenna and nearby power wires was the attic.
Furthermore, it was undesirable to install the
transmitter itself in the attic because of the tem-
perature extremes characteristic of attics. Tuned
feeders were considered impraetical because part
of the path they would have to fellow in going
from the transmitting room to the attic in-
volved rather close association with water ande
heating pipes. The twisted-pair feeders are un-
obtrusive and require very little space.

Operating the system requires tuning the
coupling tank circuit to the same frequency as
the transmitter, adjusting the number of turns
across which the feed line is connected, and
making similar adjustments at the antenna tank

Jumper

C D
FIG. 3

circuit. WRIEH did all his tuning with only a
neon lamp, the object of adjustment being to
get maximum glow when the lamp was touched
to the end of the antenna. The adjusting pro-
cedure can be simplified somewhat by omitting
the coupling tank at the fransmitter and con~
necting the feeders directly to the transmitter
tank circuit through insulating condensers of
about 0.002 pid. )

The antenna should be cut for the lowest-
frequency band on which operation is desired.
The 33-foot antenna at WSIEH was all the attic
length would permit, and the system is there-
fore best at 14 me. and higher frequencies. It has
been successfully operated on 7 me., however,
the antenna tank circuit acting as end loading
to lower the frequency of the system.

Universal Joint for Zepp Antennas

The construction of a Zeppelin feeder system
is, on paper, a perfectly simple matter. With &
tightly stretched horizontal antenna and feeders
suspended straight downwards, the antenna, the
feeders and the spacers make a perfect aggrega-
tion of right angles, as may be scen from 4 of
Fig. 8. The feeders do not need to run straight
down ; they cun be displaced to either side of the
antenna without disturbing the symmetry of the
gystem. But even this ideal condition does not
permit raking the feeders fore or aft along the
antenna to the attitudes shown by the dotted
line, in the endeavor to lead them into the shack.

In practice it is always a different matter. The
antenna is never perfectly tight, the insulators
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always sag and the general theory goes all to pot
ag shown in B of Fig. 3. There is one attitude in
which the feeders can be put and kept evenly
tight—if one can find it—but as every amateur
knows from bitter experience the feeders are
then invariably running in the wrong direction,
frequently directly away from the waiting lead-

g
™,
.,
",

HOI\;iEMADE UNIVERSAL JOINT FOR THE ZEPP

in insulators. It takes a civil engineer and all his
working tools to design such a rig so that the
feeders may be under even tension and yet ter-
minate at the desired point. And even then the
result will change with the tension on the
antenna.

Fed up with this sort of thing, I bethought me
of the urrangement shown in Fig, 8-C. It is in
effect a species of universal joint for Zepp feed-
ers. What we need is an elliptical ring insulator,
the width of the ellipse dictated by the desired
separation between feeders, its length sufficient
to provide adequate insulation. Antenna and
halyard would connect to the “ends,” the feeders
fo the “sides,” with a jumper from one side to
the antenna. With such an arrangement the
antenna may terminate wherever it need be and
the feeders may be brought to wherever they
have to go, yet remaining evenly taut. By refer-
ence to D of Fig. 3 it is plain that if the feeders
are placed thus side by side they may be dis-
placed fore or aft to any desired degree. They
may similarly be displaced to either side, the
entire elliptical ring assuming a slight rotation,
simply by twisting the antenna wire a few de-
grees. Any desired combination of the two move-
ments is possible. You don’t worry about it—
you just stretch the feeders from here to there
and the gadget does it.

No such device is commereially available. I
hereby present the idea to Mr. Pyrex and Mr.
Isolantite. I like my feeders about 5 inches apart
and so would suggest dimensions of 5 inches by
10 inches by no greater cross-section than neces-
sary. Others may want greater dimensions. Cor-
rugations might help, particularly grooves for
the four wires.

Meanwhile I have made me one, ulong a dif-
ferent pattern. It does not have the long leakage
path between feeders but it works. The photo-

graph shows the construction. A piece of half-
inch hard maple thoroughly boiled in paraffin
acts as the antenna insulator and curries two
(3.R. stand-off insulators which support the feed-
ers. The feeders are twisted around the neck of
the insulators. The planes of movement are the
same as for the ellipse. '
~K. B. Warner, WI1EH

The M.LT. 56-Mc. Airplane Tests

(Continued from page #1)

wretched flying weather. Running the plane
“blind” in heavy fog, attending to his meteoro-
logical instruments, manipulating several 56-me.
transmitters and a “beacon” receiver appeared to
he more child’s play to Harris.

No unusual DX was accomplished during the
test, no records were broken. The work, however,
provided the most convineing proof possible of the
practicability, reliability and extreme usefulness
of simple 56-me. equipment for communication
hetween plane and ground over distances up to
about 100 miles under routine conditions. It pro-
vided, in addition, a healthy wad of reports and
measurements of signal strength vs. altitude—to
he given close study. A total of 108 different First
Distriet stations were contacted in several
hundred QSO’s. We present the complete list:
AAL ACC ACH AEF AFC AFF AGH AGX
AKE AKS AL ALY AND ANY AOH APQ
AQW ATD AWA BBA BEF BEU BGA BGK
BPH BQ BX CCX CDY CE CEA CFD CJF CK
CLA COO CSR CU CVI CVK DBE DEH DEK
DKM DOO DOX DPP DPW DRI DSY DXK
EAE EAQ EAU EEW EHC EHZ EIL EXKN
ELP ELT EPH ERA ESJ EUZ EXT EY EZA
FCU FFH FGA FHY FIK FJW FPR FPX FSK
FSO FTB FWW GFW GHB HGJ HDQ HGR
HHU HJ HMA RMQ HOH HOM HQM HSF
IS HQW HTO NW RQ SE SL TY UI VIP VT
VW VX XW ZW .

Professor Rossby and Dr. Carl O. Lange of
M.1.T. have our sincere thanks for making the
tests possible. Lieutenant Harris has the credit
for all the work done. Also deserving of mention
is Herbert Wetmore, W1EXT, whose report of
the tests was the finest thing of the kind we’ve
seen in yearg—including, as it did, a complete and
carefully drawn curve of signal strength vs. alti-
tude for every single flight.

—R. A. H.

{Continued from poge 39)

W6IAH W6FBE W6ALU-W6BSV W6ALR W8DTS-
W8JRZ W6CVV K6DSF Mrs. E. H. Burgman/W5AAX,
Twelfth Naval District: E. G, Roberts, Jr. W6CIQ W6GQC
WILZA WICDE W6EABB-WIGJQ W6AJP WeIY
WeGQM W6NM W6SM W6DEM W6GQR WBFCX
Cthas. J. Pleconse WOBNQ. Thirteenth Naval IDistrict:
W?BBZ W7LD WI7CNC W7BVJ-W7CAB-W7DLN
W7BWD W7ANX-W7CYW-W7WY W7ALE-W7BWK
W7TK W7NO W7ATN W7BMX W7DWQ W7AFC. -
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J1FP, Masaharu Qkochi, 17 Shimizu-Cho Yan-
aka, Shitaya, Tokyo, Japan
{7-me. band)
wlch w2dod w2drj w2mr whaax whatf whadz whauc whani
whehn whetw wipf wity w8fpw w8lx wlgmx ear228 ear108
f8xl lulab luddj huddjd lusbl IuSbaj luRen luYax nylab
ti2re vifl xlaa xiam x120 py2ak

W9GBP, Ronald Pickett, 511 N. l4th 8t.,
Manhattan, Kansus
{3.5-me. band)
#12fa 213f] vk2wa vk4ju k7czm kévg
{3.9-me. 'phones)
xig zldgs
K5AC, Fred T. Willett, Radio School, Corozal,
Canal Zone
{3.9-me. ‘phone stations)
wlid w3is wdaad wdaanq wdls wiqgs
(3.5-mc. band)

wladr wlasu wlemf wifoj wilfub wiglo w3bya w3zx wirf
whbmi w8eoh w8fzb w8iug w9iuh

JI1FF, M. Oshima, 19 Nihon-Enoki, Kanagawa,
Yokohama, Japan
{7000-ke. band)
wlmk wildau wlzz w3ecbk w5bzt whScen whms wiabti w8igx
w9cnl wimnx w9clg wido wOhwi oh2pp sp3dg en8mh zsic

Donald W. Morgan, 15 Grange Rd., Kenton,
Middlesex, England

{14-me. 'phone stations)
k4sa ve2ax ve2bg wlcab wichi wldef wiuh w9bht

OK14AW, Al. Weirauch, Mestec Kralové, 9,
Czechoslovakia
{7-me. band)
1hrn vebiaq z85x zl2¢v zl2jc zi3fg 2131l z13bj zldai zldao
(14-me. band)
jlec jBee lulch lu2fe cxleg exlaz pkbaq py2ga vkZ2hw
vk2nr vk4bb vkdel vk4gk wocuh widio wogrl wbjbe zd2c
wsdm’ zeba zelh zxla

G6Y L, Miss B. Dunn, Felton, Northumberland,
England
(14-me. band)
wbbve wHeuh wtdio wogat wogdj] wberl wlgrx wbad
pklbo pkdbo pydac

Vie Bortow and George Nye, aboard S.8.
Minnegoa
{Heard between Finland and Norway)

{1715-ke. band)

wibfw w2fkj w2cew w2bij w2akx wiZald wdatl
(3500-ke. hand)

wiyu wlbap wilbij wibxs wiced wlhco w2vm w2wp w2bss

wiedr w2ckv w2cve w2eko w2emm w3brz wSbgb w7awh

w8af w8azt w8eca w8fla velih veljz

{7000-ke. band)
k7bnv wéecy wleed

G6ZU, R. H. Jackson, 64 Princess St., Stockport,
England

vedmr vebeh wbgrl w7px wivy

WoCUH, Chas. Perrine and W6QD, Herb.
Decker, Manhattan Beach, Calif.

{Heard since July 1, 1933)
(14-me. band)

- ondau ondfe ondbs £8pz {8hr {8fc f8eo gBvp g5bj z5vb giqa

oh3na palxf paOll ddbar oklaw oklsu gBwy gbiby g5yh

£5hb vu2lj &
{7-me. band)

zia 2s86b zsdm ssha zsdt zsBafl z82) 282f 285x zsfah yi2l

zt6d zt1f zt8w ztlr zt5r »tSv zt2h xt5z stSe zt2e xtéx ztlx

zt1t zulp zubg zudn zudy sulx zelif zeljb zeljn zeda cr7ad

vu2ly

K6BAZ, Kenneth L. King, 1317 8. Beretania St.,
Honoluly, T. H.

(1750-ke. 'phone}
woabf

{3900-ke. "phones)
wibes w2tp w2go w3axt wdblz k7aoc xl2af

(3500-ke. ‘phones)
vk2ns vk7ck zllbq zi2be z12pd z13af

(7000-ke. 'phones)
jldo vk2js

(14,000-ke. ‘phones)

oalb xlg vk2lz wices w2tp vedwa jleg

ZL2HR, Arthur Stevens, 76 Wilson St., Hawera,
New Zealand

{"Phone and c.w. stations on 3500-4000-ke. band)

xIai x1g kbeig k6baz kBvg kBacw kBcib k7pq k7pb k7aal
k7a0a k7ahk k7acz kbaz velbe velet velbo ve2bg ve2dx
vednx vedip veden veSer vedal veloby wlasy wlabt wlaj
wlad wlaxa wlal wias wlaud wibbo wibrl wibgg wlzzar
wlbep wlbes wlbu wlebt wlegt wlefu wlefi wleof wlerx
wlid wlmk wins wiuz w2afv w2alo w2bnx wibfy w2egf
w2eth w2fst w2go w2hy w2il w2lf w2ls w20j w2ul wlaqi
w3aty w3auv w3bms w3bdl w3bre w3ckd w3cbq w3ej
wdems w3tn wlun wéaja wdadx wiacz wdaad wibti wibam
wdbgl wibbt wécck wicw wdeva w4fl wdll wdpr wipw
wdrs wdte wdvl whbds wbbel whbei whewe wickp whchx
whemu wheds whddl wBhr wiix whmn wbpx whqa wbyh
whaht wbazc wbabs wbhacq wbakw wbaer wbaxq wBazm
wbaem wtaxe wbéam wbadj wbabb wfabf wBaxt wébon
wiboh wé6bxi wébrv wbbyf wBbba w6bdd wbbnh wobsv
wbbwo wbbvs wbbki wBbvr wlewu wbeab wbejz wBewo
wbeuj wbeoj wbexh wbexs wleqm wbebf wBean wédda
wbdiq wbda widgi wédio wédtb wbdzn wBdzr wédyj widhg
wbhdte wbdxv widqv wBdyq wBddo wtezn wlevd wbexh
wiexb wBetm wevl wlehl wBeyo woera wéegq woeml
wbeqj wbezy wofdn wéfdo wofex wefyr wofii wefuj wsfih
wbfbh wtfey wBidg wbfw wbtfom wo6ikm wBgsn wlgwt
wBgnp wigwo wbgdf wbhex wohfc wBho whm wohah
whiwe wbigo wbivs wbjgi wéjdr wbky wéni wént wéqr
worf wits wbte whyl wlzg wbzs wVawh w7aiu w7aub
wralp w7axy wr7auqg w7ao w7acy w7ais wraru w7arm
wiavm wiafs w7axg wlaus wiaqx w7atx wibuf wiber
wibjs w7bud w7bsn w7bon w7bni w7bfl w7beq wébuf

{Continued on page 70)
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I.A.R. U

NEWSe

Devoted to the interests and activities of the

INTERNATIONAL AMATEUR RADIO UNION

President: H. P, MAXIM

Vice-Prestdent: C. H. STEWART

Secretary: K. B, WARNER

Headquarters Society: THE AMERICAN RADIO RELAY LEAGUE, West Hartford, Conn.

MEMBER SOCIETIES

A,merlcan Radio Relay League

Nederlancsche Vereenlging voor Interng-
tionaal Radi

Reseau Belge

g8 Radiot Ttaliana oamateuris Reseall Emetteurs Francals
Canadian Section, A.R.R.L. Nc‘lder Mndﬁg%;ﬁ%s;&%aggrt%?&lggg Voor South African Radio Relay League

Ceskoslovensti Amateri Vysilacl

Deutscher Amatenr bende-und ‘Empfangs Titters
Dienst

Experimenterende Danske Radiaomatorer

Liga Mexicana de Radio Experimentadores

6
New Zealand Association of Radio Trans-

Norsk Radio Rel® Liga

Polski Zwiasek Krotkofalowcow
Radio SBociety of Great Britain
Rede dos Emissores Portugueses

Suomen Radioamatdorililtior.y.

Bveriges Sandareamatorer

Unidn de Radioemisores Espafioles

TUnion Schweiz Kurzwellen Amateur

Wireless Lustitute of Australia
Wireless Society of Ireland

Conducted by Clinton B. DeSoto

Current:

Austrian amateurs have formed their own
organization;, under the -leadership of Willy
Blaschek, UO3WB. The new society is called
the Oesterreichischer Versuchssenderverband, with
headquarters, apparently, at Bahngasse 29,
Klosterneuberg, Austria. QSL cards can be sent
to this address. The firgt issue of the O.V.8.V.’s
official organ, dated January, is a mimeographed
bulletin of 12 pages. It is titled OEM, edited by
Carl Martin, OUICM.

I. Niculescu, CV5EV, recently had the thrill of
talking with royalty, when he worked H.I.H. the
Archduke Anton de Habsburg, who wag operating
from his 'plane with the call letters YPAAI. The
contact was particularly fortunate, in that it may
lead to the formation of & strong Roumanian
amateur organization under high patronage.

W. E. Lane, VQ4CRH, is now issuing monthly
B.E.R.U. Zone Circulars from Nairobi for those
amateurs in Dark Africa who at present have no
society affiliations. @S0, official organ of the
I.A.R.A.C., which suspended publication with
the May-June, 1933 issue, now has a successor
in the SO Monthly Letier issued by 1. Poliakoff,
secretary, the first letter being dated Shanghai,
Qect. 23rd.

The ranks of the WAC-on-"phoner’s are slowly
being augmented. On Sept. bth the special 'phone
certificate was issued to J. 8. Owner, G6XQ.
On Oct. 31st Jacques Mahieu, ON4AU claimed
his certificate. Finally, on Deec. 15th, Fumion
Horiguchi, J5CC, was issued the first Asiatic
'phone WAC. The input to J5CC’s final amplifier,
by the way, did not exceed 25 watts.

The R.S.G.B.’s new handbook is enjoying a
remarkable sale, several thousand copies having
been distributed. Special rates are obtainable

by overseas organizations which may desire them
for distribution. Write the R.8.G.B., 53 Victoria
§t., London, S.W. 1.

Lots of 10-meter interest in Japan these days.
Several Japanese stations are on each Sunday
from 0100 to 0200 G.T., CQing for five mmutes,
and then listening. K. Kasahara, JIEZ, is using
crystal control with 35 watts input to the final,
he writes Ed. Hayes, W6BC. He has beenreported
in Australia on this band. The technical labora-
tory of Japan’s broadcasting system is trans-
mitting 'phone on 37.5 me. with 200 watts every
day except Sunday at 02000300 and 0700-0800
(3.T. The antenna is a half-wave Zepp on an iron
tower 40 meters high. Best DX thus far is 1000
km. on & two-tube super-regenerative receiver.
All QSIL’s through the JAR.L., Box F-77,
Tokyo.

Expedition radio is achieving increasing impor-
tance in Australia. Of recent months numerous
commercial and explorative expeditions have
penetrated central Australia carrying radio equip-
ment with which to work amateurs. The situa-
tion is complicated by the fact that Australian
amateurs are not permitted to handle fraffic,
but nonetheless some excellent work has been
done.

A 56-me. relay chain ig being organized between
all the principal towns of Holland, according to
W. Metzlaar, PAOMM, traffic manager of the
N.V.LR. Use of this band for all local communi-
cations is being strenuously encouraged, to
alleviate the crowded condition existing through-
out Europe on the lower frequency bands.

Fagt coast W stations wanting to QS0 Japan
take note: JIEE has been coming through regu-
1arlv on 7002 ke. (end of December) at 1300

G.T., numerous stations, especially 4’s, working
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him. This is in line with the excellent reception
hereabouts of KAINA on his Sunday morning
1100 skeds. Incidentally, W1ZI now transmits
traffic blind to KAINA on 2200, Saturdays, be-
cause his signals are much better there at that
time. QRM is too heavy then for him to get
Redgrave, so "NA QSL’s the following morning,.

THE D.A.S.D.’S EXHIBIT AT THE GERMAN NATIONAL
RADIO EXHIBITION, 1933

Five o’clock seems to be the magic hour for that

region on 7 me., whether a.m. or p.m. WAFT -

QS0’d KAINA at 5 p.m. for first East Coast
contact.

QSL:

The annual listing of QSL bureaus incorporates
a considerable number of changes this year.
Undoubtedly, further corrections and changes
will appear after publication of this list, and these
will be given in this department as soon as they
are known. Cards for countries not listed can be
sent to the A.R.R.L., West Hartford, Conn.,
. 8. A. Delivery obviously cannot be assured, but
every effort will be made.

Argentine: Radio (Ylub del Argentina, Rividavia 2170,
Buenos Aires.

Australia: W.I.A,, Box 2844, G.P.0., Adelaide, 8. A.

Austria: 0.V.8,V,, Willy Blaschek, Bahngasse 20, Kloster-
neuberg,

Belgium: Reseau Belge, 33 rue Alphonse Renard XL,
Brussels.

Brazil: L.A.B.R.E.. Rua Annita Garibaldi, 7-69, Caixa
+ Postal 26, 8o Paulo.
British West Indies: Ian C

wick East, Bermuda,
Canada: A.R.R.L., West Hartford, Comn., U. 8. A,
Ceylon: A, M. Rahim, *‘Rillington,’’ Wellawatte, Colombo.
Chile: Luis M. Desmaris, Casilla 761, Santiago de Chile.
China: I.A.R.A.C., Box 685, Shanghai.
Cuba: Pedro Madiedo, calle Santa Rosa, Buen Retiro,
Marianao,Habans.
Czechoslovakia: C.AV,, Post Box 69, Praha II,
Denmark: E.D.R., Postbox 79, Copenhagen K.
Dominican Republic: Bull Insular Iine, San Domingo

C. Morgan, “*Southlands,” War-

by,
Dutch East Indies: N.I.V.L.R.A., J. M. van Heusden Ir.,
Burg., Coopsweg 28, Bandoeng.
England: R.8.G.B., 52 Victoria $t., London, 8.W, 1.
Estonia: V. Suigusaar, Hobe &. 4, Pernau.
Finland: S.R.A.L., Pohjola, Box 42, Helsinki.
France: R.E.F., 17 Rue Mayet, Paris 6e.
Germany: D .A.8.D., Blumenthalstrasse 19, Berlin W, 57,
Guam: Foster D. Brunton, Box 45, Agana,

Haiti: Signal Co, 1st Brigade U. 8. Marine Corps, ¢/o U. S.
Naval Radio Station NSC, Port-au-Prince.

Hong Kong: H.A R.T.S,, Box 651,

Hungary: M.R.A.E., I Zirken Janka, Utca 14 /B, Budapest.

India: R. N. Fox, ¢/o Messrs. Lyons (India) Ltc., 11 British
Indian 8t., Calcutta.

Iraq: L.A.C. Hamblin, Y16HT, Wireless Section R.A.F.,
Shaibah,Baskra,

Irish Free State: R. V. Sadleir, Esq., Lonsdale, Roebuck,
(longkeagh, Dublin.

(Cards for Northern Ireland go to R.S.G.B., Eng-
land.)

Ttaly: A.R.I., Viale Bianca Maria 24, Milan.

Jamaica: Cyril M. Lyons, 2-B North §t., Kingston,

Japan: J.A.R.L., Box F-77, Tokyo.

Java: Th, I, Leyzers (vis), Van Heutz Boulevard 2,
Batavia, Centuz.

Jugoslavia: Stephen Liebermann, Meduluceva 9,
Zagreb,

Henya: George F. K. Ball, Box 721, Nairobi.

Latvia: A, Karklin, 2 Lenca dz. 8, Riga.

Lithuanija: L.R.M., Post Box 100, Kaunas,

Luxembourg: J. Wolff, 67 Avenue du Bois.

Malaya: Thos. (. Laver, Supt. Gov't Electrical
Power Station, Johore Bharu, Johore.

Mexico: L.M.R.E,, Sinaloa 33, Mexico City.

Morocco: R.E.F., 17 rue Mayet, Paris 6°, France.

Netherlands: N.V.IR., Post Box 400, Rotterdam,

New Zealand: N.Z.A R.T., P. O. Box 517, Dunedin.

Norway: N.R.R.L,, P, O. Box 2253, Oslo.

Palestine: K.8.J. Rancombe, Rafi Rambleh,

Peru: Radio Club Peruano; Apartado 538, Lima,

Poland: P.Z K., Bielowskiego 6, Lwow.

Porio Rico: F‘rancm M. McCown, Family Court No, 7,
Santurce.

Portugal: RE.P,, 93 Rua benhora, da Floria, Lisbon.

Roumania: Lt. (, Bratescu, Str. Cirn llescu 6, Bucarest 6.

Salvador: J. Frederico MeJia, 7a Calle Poniente 76, San
Balvador City.

South Africa: S.A.R.R.L., P. 0. Box 7028, Johannesburg.

8pain: U.R.E,, Apartado 262, Madrid.

Sweden: 8,8.A -QSL, Stockholm 8.

Switzerland: U.8.K.A., Postfach, Zurich 22,

Uruguay: Montevideo Rgdio Club, Palacio Salvo 4-Piso,
Montevideo,

TU.8.8.R.: 8.K.W., Ipatievsky per 14, Varvarka, Moscow.

A Stable General Purpose Test Oscillator
(Continued from page 41)
not to touch a ground and the cage at the same
time, these precautions are not necessary; but
they are strongly recommended. One can’t
always remember,

If proper precautions are taken in the building
of this oscillator the user will have an instrument
which will be of a great many uses, both in ama-
teur and service work; and by slight variations
in the above design any particular amateur need

can readily be met.
PARTS REQUIRED

1 Case and panel (panel 5 by 10 inches, case 6 inches
eep).
1 Type 32 tube.
1 4-prong socket.
1 ’SO-p j . variable condenser.
2 0.1 tubular condensers.
1 200-upfd. mica condenser.
1 0.005-ufd. mica condenser.
1 1900-0hm S-watt resistor.
1 100-0hm potentiometer with line switch.
1 20,000-0hm Vy-watt carbon resistor.
1 3-section 4-position short-wave switch.
3 1- or 2-mh. chokes.
1 Line cord and plug.
2 Binding posts.
1 Vernier 4-inch dial.
1 Coil assembly (See text and diagram).
1 On-off switch for low output.
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THE COMMUNICATIONS

DEPARTMENT

F. E. Handy, Communications Manager
E. L. Battey, Assistant Communications Manager

Improving Traffic Handling and Speed
By Harold H. Kurth, WOFSS *

ORSE and radio operators handle large amounts of
tratfic in & much shorter time than the average ama-
teur does. I have tried to acquire some of the little habits or
*tricks” they employ. These do much to speed up amateur
work. We should use some of the discoveries that these
commercial operators have made to further our hobby, in
our particular line, traffic handling, and increase our general
operating proficiency.

First, of all, try to copy a few words behind. By doing this
vou save correcting and erasing mistakes which the sending
operator may make, It is also less nerve-racking than copy-
ing “‘right on top” of the other fellow. Copying behind is a
habit that must be practiced to become proficient. It is well
worth the time and trouble.

Another little trick that most commereial operators can
do is to write the filing data (station to which sent, time,
date, and “oprs sine’") on the message just sent or received
with the left hand while sending the next message with the
right hand. First attempts at this produce weird results.
Time and practice will enable you to cultivate this ability.
The increased efficiency and pleasure resulting are well
worth the effort of learning to write with the left hand.

Many operators decline to use a typewriter for traific
work because they think they cannot copy fast enough or
think they will become confused when using it. However,
three or four weeks of study at home will produce speeds of
25 to 30 w.p.m., when using the touch system. There is no.
excuse for using the ‘‘hunt and peck’ or two-finger method,
since the touch system can be learned as easily and is a bet~
ter foundation for increased speed. After the operator is able
to copy 25 or abouts he will begin to experience the *'kick’’
that copying on a typewriter produces. He will find that he
is able to copy 30 per easier than he couid 20 with a penecil.

Tt is good wire practice to send a comma after the name,
and address too, in the heading of a message. The receiving
operator does not write this comma down, but when he hears
it he knows he is to drop down one space on his typewriter,
Most amateurs do not give any indication of this. I there-
fore propose that the Morse comma, 44 be used in all ama-
teur trafic handling. In this way the name, address and city
ean be placed one under the other in a neat orderly fashion
instead of all on the same line.

Some amateurs who do not copy traffic on the typewriter
do not attempt to codperate with the man using a *‘mill”
even when they know he uses it. Granting that the group
using typewriters, appreciating the convenience and neat-
ness, do not care to give up the use of this machine, then it is
up to them to improve their receiving habits to be able to
copy on a typewriter under almost all conditions from almost
any traffic man. This can be done; it is my aim to show how
it can.

It is wise to use double spacing on the typewriter when

* §CM Wisconsin, 2550 N. 8th St., Milwaukee, Wis.

copying messages so that in case a mistake is mnade, an in-
sertion can be made between lines.

Clommercial operators do not include operators’ signs
{(“Hr msg fm,” “Nr,” *“to,” “A4,” “BT,” “Sig’”") on the
typewritten copy. They are sent only for the information of
the recelving operator and have no significance to the ad-
dressee, The message form I use is abbreviated standard
practice: “Hr Milwaukee Wis. WIFSS 555 Dee 12 John
Blank 4.4 444 E 4 ST 4 A St John Wis BT (text) BT Mrs
Doe AR.” T have found this the most effective of several
different forms.

Many operators when copying on a typewriter have to
spend much time in putting a new blank in the typewriter
for each new message, Time can be saved here by having
two or three blanks laying behind the rubber roller and
placed so that when one message is about completed the
next blank is right in place. A little practice will soon show
the theory of this. Use of the procedure signs and operators
abbreviations as given in Q87T and the Handbook is & great
advantage,

A separate table for the typewriter or a thick rubber mat
under both the “‘mill” and receiver will absorb the jar of the
keys. If the operator likes to construct, a typewriter ““well”
can be built in about the center of the front edge of the table
80 that the typewriter will be lower than the rest of the table
and so that the keys of the ‘‘mill” will come on s parallel to
the elbows of one’s arms. This is the best position conductive
to typing speed. A new machine without a shift, all capital
letters, and with a standard keyboard is now on the market.

My sincere belief is that we amateurs should always strive
to increase our abilities and to become better operators. If
we would study certain methods we might become a better
class of communication men and of more service to man-
kind. The unemployed ham can use his time to advantage if
he studies his operating and strives to improve it in every
way possible.

‘The contnbutmns by Mr. H. H. Kurth, WIFSS and
Mr, Thomas B, Hedges, WBBKE won the C.D. article
contest prizes for this month, Your articles on any and
all phases of amateur communication activity are like.
wise solicited, and may win you a bound Handbook, or
equivalent credit apphed toward League emblems, log
books or other A.R.R.L, supplles. bee announcement
March, 1933, OST (page 56).—F.

On Learning the Code

By Thomas B. Hedges, WSBKE *

T'S about this time of the year that everyone gets the

radio bug. Lots and lots of would-be hams get that
peculiar hankering to start toward an amateur license,
but now the same as ever, their first big worry is the
code exam. Everyone who knows the code admits that it
is very easy. It really only takes a few weeks of concen-
trated study to master it but just like learning lots of
other things the first. few steps are by far the hardest.

* 128 N, Pickaway 8t., Circleville, Ohio.
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Every winter there are plenty of 160-meter fone men who
render a very valuable service by sending code lessons and
countless hams owe their ability to pass the “‘ten per” to
the work of these fellows, The really hard part about learn-
ing the code is to master the memorizing of the alphabet
and then work up the first few words per minute. It only

Starting Point for all characters.
All horizontal movements denote one dot.
All vertical movements denote one dash.

takes time, concentration and practice to gather speed
after the code has once been memorized. Until each
character is indelibly impressed on the student’s mind
little headway has been made.

After trying for over a year, in a slipshod manner, to
learn the code I was ahout ready to give it all up when
I happened to run scross a system devised by an old
operator who evidently knew beginners’ {roubles very well.
By means of g simple diagram 1 was able to memorize
in a few hours that which I had spent months on before
without success. The beginner need only draw this diagram
and fill in the letters a few times until he can do it sub-
congciously and has a mental picture of the relation of the
letters to each other.

In the diagram all characters are indicated by starting
at the starting point. All horizontul movements from the
starting point denote one dot and all vertical movements
denote a dash. After the position of all the letters is firmly
impressed on the student's mind he ean actually follow
transmission up to & few words a minute by mentally re-
ferring back to the diagram. As speed is gradually worked
up the student will tend to write the letiers automatically
and all of a sudden he will wonder how he learned the
code so quickly., I know from my own experience that if
the student will take the time to draw the diagram a few
times and fill in all the lutters it will only be a short
while until the hardest step about mastering the code has
been accomplished.

Traffic Briefs

RADIO OPERATOR EXAMS

Examinations for all classes of radio operator licenses
will be held on February 3rd at Winston-Salem, North
Claroling, in the Civil Service Room, Federal Building.
The examination will be held in two sessions beginning at
1:00 p.m. and 7:00 p.m. All applicants for Amateur Class
A, Commercial and Radiotelephone examinations must
uppear at 1:00 p.m,

Amateur radio station W4CI will be in operation at the
fair grounds, Tampa, Florida, during the period of the
South Florida Fair, January 30th to February 10th, in-
clusive. The majority of the 58 amateurs of the eity will
take part in the erection and operation of W4CI. Those

who will do most of the operating will be W4AJX,
W4BNR, W4AKJ, W4TZ W4CDX and W4ALP. W4CI
will be in operation daily from 8:00 a.m. until midnight
E.8.T. on the 7- and 3.5-me. bands. All amateurs are
requested to cobperate in the eHicient handling of all
traffic originating at W4CI.

WCFZ

A. . Mayo, Jr., ex-NUSDF, is radio operator on the
84-foot schooner yacht The Buccaneer, WCFZ, scheduled
to sail from New Orleans January 1st for a seven months’
cruise to Mexico, South and Central America and the
many islands in the South Atlantic. The Buccaneer will
carry a group of ¢leven young men and seven leaders.
‘WCFZ uses a 30-walt rig crystal controlled on 6170, 6210,
8280, 8290, 11025 and 11040-kes. Communication with
as many amateurs as possible is desired, and WCFZ will
be on the look-out for 7-me. amateurs esch night, using
8280 kes, for ealling, and 82980 kes. for working. Please
report any work with WCFZ to A.R.R.L.

At 12:30 am. January 1, 1934, WOFFP, made his
230th QSO with ZL1AR.

On December 31st W8JIK worked JIEE, and on Janu-
ary 1st he worked J1DO, both Q30s on 7 me. That alone
would be most DX bounds’ idea of ending and starting a
yvear right. But W8JK went further and worked all
continents on January lst and 2nd! “All of which,” says
W8IEK, “brings to mind that Wacker Drive, Chicago,
ought to be a good place for the 6-continent hams to live.
HL”

ON4CSL, Carroll Stegall in Lubondai, Belgian Congo, is
desirous of scheduling a W4 in Tennessee or North Caro-
lina, He is on nearly every day from 2 to 4 p.m. E.8.T.
on about 14130 kes. This information comes from W8JK.

Efective January st several of the Q" signals took on
a new meaning. Several of the changes were mentioned on
page 55, December QS7. In addition, QRH? (previously
meaning, ‘What i3 your exact wavelength . . . ?'") now
becomes, “‘Does my frequency vary?’’ and the reply,
“Your frequency varies.”

The “Emergency Equipment Route Manager” for
Michigan, Mr. O. B. Slocum, W8JO, is organizing the
amateurs of Michigan into a special emergency organiza-
tion for Forest Fire Suppression Work under the Michigan
State Conservation Dept., in which he i3 acting head of
the Forest Fire Radio Project. A questionnaire has been
made up and from information obtained he plans to form
an emergency net. The Red Cross, National Guard, State
Qrganizations, Police and other Clivil authorities will be
served in case of a Michigan emergency.

The following stations were active in the Milwaukee
Radio Amateurs’ Club December 10th 28-me fests:
‘W9ANA, BVR, BYE, D1J, EIH, ESE, EYH, GHN, GIL,
GVYL, IH, ITZ, LAD, LFK, LRB, NKP, NP8, NSC and
NY. 28 me. DX heard in Milwaukee on Dec, 10th in-
cluded: W2AFT, W4CLC, W6BXV, W6CAL, WéCVZ,
WE6ENV, WEIDF, W6VQ. WINY worked W6CAL and
W6vVQ. WOIH worked W6CAL. WOEIH worked WBVQ.
WOGHN and WINY made fourteen local 28 me. QS0s
each. West coast 28 me. signals were heard between 2 and
3:45 p.m. C.8.T. with sky overcast.

The TEN-METER GANG ig reminded that special
announcements and results of 28-me. tests are gsent to the
gang via WIMEK on Thursday and Friday nights following
the “QST' (3825 & 7015-kes. on Thurs., 3825 & 7150-kes.
or Fri.} at 7:30 p.m. and 11:00 p.m. C.8.T. Thursday,
and at 7:30 p.m. and 9:30 p.m. C.8.T. Friday. Send in
any 28 mc. dope to A.R.R.L. for these transmissions.

Mr., Robert B. Parmenter, formerly “RP” of WIMK,
is now located at Louisville, Kentucky, where he operates
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st WHAS ... but don't let that make you conciude
he has lost the itch for pounding brass at a ham station.
His new ham call is W9PLM, and for a while before he
got that he kept up ham contacts through W90X (SCM
Pflumm's station). Headquarters’ loss of a good operator
will be Xentucky's gain.

What iz believed to be the first KA-W1 QSO was
established by W1ZI and KAINA at 2209 GCT December
30. A second. confact was made at 1130 GCT December
31, at which time KAINA was QSA4 R4 for over half
an hour. KAINA has heen heard regularly at W1ZI on
Sunday morning tests. This was all accomplished on the
7 me. band,

Through the cobperation of the University of Virginia
Radio Club, W3UVA, Pres., and W3BKC, Baltimore, a
“‘chess mateh by radio” was held by the University Chess
Team and the Johns Hopkins University Chess Team
(Baltimore, Md.). On November 19, W3BSY, University,
Va., contacted W3BKC and a trial match was conducted.
Final arrangements were made as to time limit of moves,
chess notations, and the like, W3BSY hooked W3BEKC at
1:30 p.am, Saturday, November 25th. The match started
at 2:00 pm. W3AVR, W3BSY and W3UVA did the
operating at the Va. end. Four matches were played
simultaneously, concluding at 6:15 p.m. The final score
wag Virginia 3, Johns Hopking 1. The Virginia Chess
Team will accept challenges from other college teams for
radio matches.

An emergency route, “Trunk Line NP,"” maintained for
the Northern Pacific R. R., extends from Seattle, Wash.,
to Minneapolis, following the railroad, and including the
following amateurs: W7LD, Seattle, W7AYO, Vakima;
W7BJZ, Missoula, Mont.; W7AAT, Red Lodge, Mont.;
WT7BCE, Miles City, Mont.; W9HJC, Fargo, No. Dak.;
WOBN, Minneapolis,

‘These stations ‘‘make’ the B,P.L. with fotals of 500
or over. Many *rate’ extra credit for one hundred or
more deliveries. The following one-operator stations
make the BPL for delivering 100 or more messages:
the numper of deliverles i8 as follows: Deliveries

count!
W6GHD, 379  VEAHP, 143 WILLN, 118
WEBIP, 231 WIAVY, 140 WIWV, 116

WEASG, 235  WEC WOKJE, 11
WIEYH, 218  WRFYF, 139 WOIFD, 113
WECXK, 218 Wi :

W7AGE, 139
WREUY, 214  WOGFC, 137  WIBEF, 112
W2DBQ, 204 HQ, 136 WITWP, 112
AG, 19 WECUG, 134 W6OLP, 11
WeDJT, 184 134 111
W6AZU, 184  WICPT, 133 WEBSG, 111
WIBYW, 184 7ABH, 133  WBCJJ, 110
WERBON, 181  W2DUP, 130  W5CCW, 110
WSFLA, 172 9RH, 130 YEMN, 110
W A WI1AVL, 130 WIETG, 107
WOGBI,' 185  WOFQQ. 129  WBGNM, 106
WOGIL, 165 WEBAM, 129 DEVL, 108
W4DW, 164 MF, 128 DI, 107
W 180 WIASY, 197 NTCRHE, 104
W6CUZ, 160  WSAPQ, 127 TOW, 103

10, 125 BUI, 103
WIEVI/154  WOFXE, 125 WhBXM. 103
WOAHR, VE3JT, 123 VOBELH, 103
WO()%(‘ 150 AHL, 122 EIC, 103

WIABG, 122 WE&TI, 103
WEALU,’ 145 WEENM, 122 ST
W6TG, 148 WENF, 12 w4B0t, 101
WOGNK, 148 W4ME, i21 WeAFK, 101
AUT, 147 10, 12

W w 120 ore-thau-one—opr.
WSFDY, 146  W6CIS, 120 \V?BS 138
W4APT, 146 W5BUX, 119 VIMK, 122
WLAKH, 14 W7DBR, 119 W7LD 118

A total of 500 or more, or just 100 or more de-
Hrertes will put vou in line for & place in the B.P.L.

eke rore gchedules with reliable sta.ﬁons. Take
gteps to handle the trafic that will quallfy you for
B.P.L. membership also.

BRASS POUNDERS" LEAGUE

{November 16th-December 15th)

Calt orge e el Tow
WEETL 436 519 1204 9
WSHNJ 2154 — 2154
W2DIU 396 155 214
WRAOM 31 2043 5142
WEPQ 298 358 670 1924
WEBMC 12 : 1478 1518
W2BUX 313 247 758 1318
WIESA 38 1093 1188
WIERM 324 2 53 1153
WOKEE 310 68 106
WOKG 52 44 58 10f
WTCZY. 57 147 50 54
WAEBMT 48 38

SETW 80) ‘ 33 8

SHOG 257 1t 82 8
WOJZY 77 107 827 %
WOKIY 8 114 670 s02
WOAUH 578 3 32 800
KAIRG 76 1 77 796
WIBLV 224 : 532 779
WOIYA 247 27 50 775
W3A 356 10 857 72
W5CEZ 160 1z 26 712
WIKNZ 60 1 702
WIGWK 214 2 34 660
WIERQ 156 1 94 8
WOIBLG 238 3 24 857

FM 60 544 654
WSGUF 260 229 156 6
WIRUT 27 200 220 637
WIWY 55 4 516 62
OMITB 207 24 280 8
WOBWJ 247 23 34 6
WOILH 59 8 475 6
WIFIO 22 14 28 814
WADXE i 07 6

IFE 118 11 30 @
WEASH 24 a57 29
W6GQC 99 i 412

Vs 59 14 92 7

Al8 494 00 7
WECUU 5 31 234 5
VESGT 236 244 4

1, 1i4 isy 275 57
WINN T 20 40 5
WA4PL 159 150 262 57
WIAMG 66 108 00 6!

1GJ) 74 7 418 68
WANMR 151 33 8 a7
WYFLG 38 14 280 85
WAEBGY 236 2 78 60
KAINA 26 8 214 57

iCM 2% 48 gon 4
W2DPB 183 i 266 51

9DRO 157 152 238 7
W3AZF b 117 301 5
WY7AAT 214 221 101 536
WIDMY [ 131 230 536
WIDM 264 260 10 534
W2RAZ Y 240 4 534
W2EY < iz 324 33
WIOBK: () 3 482 3
WECXW 26 263 i 9
WIBWT 10 331 5
K6IPT 45 22 3
WAAAQ 213 228 2 22
WRGZ 4 7 356 20
WODT { 30 357 7
WOAZR 45 7 396 17
WEGXM 85 1 3U8 B
WIDOU 0 s 4 5
WBAFN 43 37 498 g
WIMZD 214 6 07
W2EGT 58 3 418 07
WORV.T 62 380 06
WHIT * 12 6 <8 06
WIFSS 213 147 144 04
WIDGS 125 L 265 04

W3CXL 596 035 1851 3382
WOBNT 284 557 1595 2436
NYIAB 371 142 1998 2409
KAIHR 244 N8 1614 2074
KBEWQ 303 308 054 562
W50W 239 173 1072 1484
NVIAB ** 181 152 87 1005
W 410 334 152

278 181 354 813
! A 343 357 710
ACORT 374 13 954

666
87 400 00

* Listing for this statlon for September-October,
#* Listing for this station for October-November,

February, 1934
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1750-kc. Tests

Midnight to 2 AM. EST each Saturday
and Sunday
ACH week-end, Saturday and Sunday mornings
throughout January, February, and March, 160-meter
tests will be in progress, on the following schedules:
W/VE Stations

Transmit (EST) Listen for G’s
0000-0015 0015-0030 -+
1030-0045 0045-0100
0100-0115 0115-0130
0130-0145 0145-0200

These tests have been arranged by G5UM and WiDBM.
Be sure your clock is eorrect, and adhere strictly to the
above schedule, please! Any calling in the listening period
will ruin the possibilities of results for all.

Traffic Briefs

1715-KC. CODE PRACTICE

Bince the publication in December QST of a list of
1715-ke, stations sending code practice, several other
amateurs have volunteered their services in the A.R.R.L.
Ciode Practice Program on this band, W2FHY, Ocean
Giate, N. J., sends code practice on 1970-ke. each Tuesday
at 8:00 p.m.: VE2CG, Scoistown, P. Q., Canada, 1812-
ke., Mondays 7:00-8:00 p.m., Wednesdays 8:00-9:00
a.amn., Fridays 6:00-8:00 p.m. W3AKN, Newport News,
Va., 1753-ke. Mon., Wed., Fri.,, 9:00 to 10:00 p.m.;
W6FFU, Modesto, Calif., 1790-ke. each Wednesday, 7:00
to 7:30 pm.; WONJF (WOOEH operating), Milwaukee,
‘Wisconsin, 1805-ke., Mon., Wed., 8:00 to 9:00 p.m. All
times mentioned are “local.” WIGMJ, Medford, Mass.,
and WONTW, Decorah, lowa, have also signified their
intention of sending code practice. Their schedule will be
announced soon, Amateurs operating on the 1715-ke, band
interested in sending code practice for beginning amateurs
should drop & postal to Communications Department,
A.R.R.L., stating frequency and schedule, and requesting
suggestions for this work.

On December 9th, a severe sleet and snow storm in the
Northwest brought down about 70 telephone-telegraph
poles in the state of Washington, completely cutting off
eommunication between Tacoma and Yakima, and prac-
tically ecutting Yakima off from the euntire west side,
WY7AYO at Yakima, was called upon to get rush traffic to
Tacoma, After trying for about two and one-half hours
WTAAX, ‘Tacoma, was contacted.. W7AAX also con-
tacted W7DM, Tacoma, and since neither AAX nor DM
had a telephone, the traific was taken to DM’s neighbor,
that being the closest 'phone, and delivered from there.
Later in the day W7CYS, Tacoma, was lined up, and he
cleared the balance of the traffic. W7BIW (3.9-me.
‘phone), W7BGH and W7UM assisted W7AYOQ in con-
tucting Tacoma.

O.B.S.

The following is a supplement to the list of A.R.R.L.
Official Broadeasting Stations in September QST (page 44):
W3AEJ, W4CDH, W5CCB, W6AHJ, WOHPA.

During the latter part of Qctober, 33, VESFG, Prince
(3eorge, B. C., was the only means of communication for
nearly a week between two weather-bound planes in
Prince George and their home base in Fairbanks, Alaska.
He also collected weather reports for them from northern
stations in B, C., Yukon and Alaska.

The Army Amateur Radio System
By Richard E. Nebel, W2DBQ *

HIS article is written with the intention of interesting

active radio amateurs in the Army Amateur Radio Sys-
tem and at the same time describing the interesting work
being done by this marvelous nationwide network of ama~
teur radio stations affiliated with the Signal Corps, United
States Army.

Every Monday night during the winter, A.A.R.8. drills
ave in progress, The United States iz divided into nine
Corps Areas, not to be confused with the F.R.C. call-
signal areas. The Second Corps Area, for example, com-
prises New York, New Jersey, Delaware and Porto Rico.
The entire system is based on dividing sections, districts
and states into nets with & net control station (N.C.8.)
at the head of each. The N.C.8. of each Corps Area is
usually a station located at a fort or Army Base and
manned by an Army operator who, of course, is also an
amateur operator.

‘The Army net is at the top of the system, its net con-
trol station being that of the Chief Signal Officer at Wash-
ington, . C. The stations in the Army Net are the N.C.8.
of the Corps Area Nets, In each Corps Area Net are the
N.C8. of the different state nets and in each state net
are the N.C.8. of the district nets. Each district net is
comprised of local stations. When 2 new member jouins
the A.A.R.S. be is put in one of the district nets, depend-
ing on his location.

To be & member of this great network it is necessary
to have one vear of operating experience and also to be
familiar with traffic handling. Of course, it is necessary to
have a station in operation. This should be capable of
operation on the eighty meter band. The minimum receiv-
ing code speed is fifteen words per minute. The trans-
mitting equipment should be preferably crystal-controlled
but non-crystal will be permitted provided the note is

A.ARH8. Net Control Statlon, New York City District,
1104 Lincoln Place, Brooklyn, New York.

Relative Standings of the Ten Highest Sections—November-December

Messages Per Stations C3ain or Loss Traffic To Standing Based on Section
Station (25%) Re.portxng Traffic (Tratfic Reports) \55% tal Average of All Communications
{25%) (25%) Four Ratings % Manager
.8 Los Anx (680M* 96| Ont, <22 1 I 9609 (| Illinois 50. Hinds, WIAPY-WR
7.5 (624)* 881 Conn. 18 | W, N. V. 9165 I Michigan 45. Conroy, WSDYH
1.5 N Y Gl (1511)* 9 N.C. +18 N. J. 8068 || Los Angeles 42.5 artin, 'Wé
.8 [¢ * 75| E. Pa. -+312 | Los Ang. 8052 || No.\New Jersey 35. Ciobb, WZCO
4.4 Was (374)* 74| E. Fla, 411 | E. Pa, 6460 || Connecticut 32.5 | Ells, WICTI
4, Va., 150)* 60| E. Bay +11 | Mich. 6258 || E. Penna. 32,5 | Wagenseller, W3GS
V.4 | Ohio (368)* 53 | Mick, ~-10 | Nebr. 4144 [ Philippines 32.5 | Thompson, k& XA
.2 | Qregon (360)* 52 | 1L ~+10 { P, 1. 5613 W. New York 30. ¥arrell, W8D.
3.6 | Conr {370* 48 | Oregon +10 | Conn, $585 || Ontario . Trainer, VLSGT
9 N.C (140)* 47 | W. Mass. +10 | Wisc. 5290 || No. Carolina  22.5 | Wright, W4AVT

ILLINOIS ““makes’ the top of fhe list this monfh with Michigan and Los Angeles in 2nd and 3rd positions, Novernber-
December was an active month in A.R.R.L,

Drvistons:
Ont.; So. an N.C.3
1802 "stations Originated

a Section

Pa. -W N. Y, tled;
Colo~UJ.

may be indlcated by comparison,

message-handling w.

56,768; Delivered 49 084 Relayed

Nebr.: N, l\

K. ith 1802 stations reporting a total of 188,242!1 The

following Secﬂons 1ead all other Sections in thelr Divisions, rmiar of Usting showing relatice standing oj their dgerent

%‘I’lhl%éSfjtledELﬁnn J~E. N, Y~N. Y, tied; Wi
o, ‘Tex.; 1.

ash.;

e November lﬁth-December 151;1: month

Ark, During th
1,490; Total 188, 241 (88.9% Delivery) (104.4 8.)
AR.R.L. membership (APDroX.) 1§ shown parentheticaily, so that the degree of trafiic reportmg activity
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consistently D.C. It might be well to add a word here
that this requirement does not only pertain to the A.A.R.S.
but to all amateurs under the new regulations of the
Federal Radio Clommission.

On Monday nights, for the system to function properly
it i8 only necessary for each station in a net to contact
the N.C.8. If it is impossible for a station to contact its
N.C.8. the whole system is not rendered inoperative; only
the one inoperative branch is affected.

If you are an active amateur and interested in joining
the A.A.R.S. please get in touch with your Radio Aidel
and make application for A.A.R.S. appointment. Let me
c‘mphasize that joining is entirely voluntary and there
is no signing up of any kind to be done. The Army Ama-
teur Radio bystem was organized to provide emergency
communication in time of disaster and to help the Ameri-
can Red Cross. It has proven its worth time and time again
in such major catastrophes as the California Earthquake,
IMorida Hurricane, ete.

Being a member of the A.AR.S. will insure any op-
erator great pleasure and operating satisfaction. Every
moment in this wonderful work will be repaid a hundred-
fold. If you should be forced to give up the work it is
just necessary to send in your resignation.

1Al amateurs interested in jomlng the Army Amateur Radio
€ o] with your Radio Aide and request

appllcatlon Iorms

Radio Alde Corps Area—Territory

Fred (. Bigelow, W1PL, 148 First: Malne, N. H., Vt,, R. L,
Arlington 8t., Hyde Park, Mass., Conn.

Masa

apt. David Talley, ‘W2PF- Second: N. Y., N. J,, Delaware.
WLNA, ‘wu Ave. O,
Brooklyn,

Cipl. Fox, L/D bignal Office, Third: Penna., Md., Va., D, C.
t, Gieorge (3. Meade, Md, )

Myrl F, Jones, c/o Signal Fourth: N. C., 8. C., Ga., ¥a.,
Umce, Jort  McPherson, Ala.,, Tenn., Miss,, La.

sf. Lt. Loren. GG. Windom, Fifth: Ohio, W, Va., Ind., Ky,
WSZG-WLH, 1375 Frank-
Iyn Ave., Columbus, Ohio

18t Lt. C.W, Roth, WQDOU Sixth: 1., Mich., Wise., the post
329 Bo. Cuyler Ave., of Jelterson Barra Mo and
Park, I1. Arcadia Target Range, uear

Arcadia, Mo.

H, W, Kerr, WODZW, Mul- Heventh: Mo., except the post of
berry 8t., Little Sioux Jefferson Barracks and Arcadia
Towa. Target Range, near Arcadia,

Mo., Kangas, Ark., lowa,
J;\Yebr Ming.,’ No. Dak., So.

K
ist 1.t L. J. Tatom, WLJ, Xighth: Texas, Okla., Colo., New
Fort Sam Houston, Texas Mexico, the poab, ol Fory

en, Wyo,
Capt. R, B. Woolverton, Ninth: Wash., Oregon, Idaho,
Presldlo of 8an Francisco, Mont., Wy0., except the post
‘alif, of Fnrf, Francls E. Warren

ELECTION RESULTS

Valid petitions nominating a single candidate as Section
Manager were filed in a number of Sections on or before the
closing dates that had been announced for receipt of such peti-
tions. As provided by our Constitution and By-laws, when
but one candidaie is named in one or more valid nominating
petitions this candidate shall be declared elected. Accordingly
election certificates have been maliled to the following officials,
the term of office stanmg on the date giv
(‘onnecticu Frederick Ells, Jr., \VICTI Dec. 4, 1933
G CGieorge A. Love, W4OT Degc. 15 1933

Fa . R~V.I.
New Mexice Dan W. De Lay, WEDUI Dee, 15, 1933
in the British Columbla Section of the Vanalta Division. Mr,
R. K. Town, VE5A(, and Mr, James T. Hepburn, Jr.,, VE5HP,
were nominated, Mr. Town received 32 votes and Mr, Hepbum
yer'eivgg 24 votes, Mr. Town's term of offtce began November

21,

ELECTION NOTICES

To oll A.R.R.L. Members residing in the Sections iisied below:

(The Hst gives the Sections, cloging date for receipt of nominat-
ing petitions for Section Mahager, the name of the present in-
cumbent and the date of explration of his term of office.) This
notice supersedes previous notice,

In cages where no valid nomlnating etitions have been re-
celved from A.R.R.L. members residing in the different Sections
in responge to our Frevious notices, the closing dates for receipt
#f nominating petitions are set ahead to the dates given here-
wi the absence of nominating petitions Irom Members of a
Section, the present incumbent continues to hold his official
position and carry on the work of the Section sul ject ot course,
to the filing of proper nomingting petitions and the holding of an
election by ballot or as may be necessary. Pel Jitions must be in
Hartford on or before noon of the dates specified.

ﬂ-

e to resignations in the Santa Clara Valley, Rhode isiand
and Oklahoma Sections nominating petitions are hereby solicited
for the oflice of Section Communications Manager in these sec-
tions and the closing date for receipt of nomingtions at A.R.R.L.
Headquarters is herewith specified as noon, February 15, 1934,

N ) 3 Present Term
Section Cllosing Date Present SCM  of Opice Ends

%antal(‘la.ra ¥eab. 15, 1934 Brl(me ihéton(g
ne
Rhode isiand  Feb. 15, 1934 Stanle At,(lldnson
Feb. 15, 1934 Fmﬂ(z el) . .
resigned)
Feb 15, 1934 Wm, GG. Bodker Jan. 15 1933

(klahoma

Mississippt
Virginia ‘eb, 15, 1934 R. N, Eubank Dee. 5, 1933
Eastern Florida 1«eb. 15, 1934 Ray L. Atkinson Dec. 15, 1933
Alaska, Feb. 15, 1934 Richard J. Fox Febh. 16 1934
Maontana Feb, 15,1934 O, W, Viers Teh, 18, 1034
Alberta* Feb, 15,1934 C. H. Ha Feb, 18, 193
awal Mar. 15, 1934 C. D, Slaten Mar. 15, 1934
Alabama Mar, 15, 1984 L, D, Elwell Mar. 15, 4
North Dakota May 1 1934 'Wm. Langer May 10, 1934
Hagkatchewan* June 1, 1934 Wilfred sSkaife June 15, 1034

* In Canadlan Sections nominating petitions for Section
Managers must be addressed to Canadian General Manager,
Alex Reid, 169 Logan Ave., 8t. Lambert, Quebec. To be valid
such petitions must be filed with him on’or before the closing
dates named.

L. You are hereby notifted that an election for an A.R.R.L.
Hection Communications Manager for the next two-year term
of office is about to be held in each of these Sections in ac-
cordance with the provisions of By-laws 5. 6, 7, and

2. The elections will take place in the dllrerent, Sections im-
mediately after the closing date for receipt of nominating peti-
tions as given opposite the different Sections, ‘The Ballots mailed
from Headquarters will list the names of all eligible candldates
nominated for the position by .R.L. members residing in th
Bections concerned, Ballots wﬂl be malled to members as of ’(he
closing dates specified above, for receipt of nhominating petitions.

3. Nominpating petitions from the & ecnlons named are hereby
golicited. Five or more A.R.R.L. members resi in any Section
have the privilege of nominating any member of the League as
candidate for Section Manager. ‘T'he following form for nomina-
tion is suggested: .

{Place and date)

Communications Manager, A.R.R.L.

38 La Salle Road, West Hartford, Clonn.

, the undersigned membpers of the A, RRL residing in
fhe ............ Section of the Division
herehy DOMINAEe, . « . . oo eouerarnosensorssons as candidate for

Hection Communications Manager for this Section for the next
two-year term of office.

{¥ive or more signatures of A.R.R.L. members are required )

The candidates and five or more gigners must be Leugue
mermbers In good standing or the petition will be thrown out
as invalid. The complete name, address, and station call of the
candidate should be included. All such petitions must be flled
at the headquarters office of the League in West Hartfm-d
Conn., by noon of the closing date given for receipt of nominat~
ing petitions, There i no Umit to the number of petitions that
may be flled, but no member shall sign more than one such

Members are urged to take initiative immediately, filing
petmon.s for the officials for each Section listed above This is
Your opportunity to put the man of your choice in office to carry
on the work of the organlzatlon in your Section.

&, B, Handy, Communications Manager

ATLANTIC DIVISION

“ASTERN PENNSYLVANIA—SCM, Jack Wagensel-
Aot ler, W3GS ~WSCVS wins Eastern Penna. Sect. QSO
Clontest with 308 points. W3VR is second with 250, W3CL
third with 229, W3BKQ, ALX, W8CVS, FLA and W3CL
BPL. WSBEYV is new President of Shamokin Radio Club.
W3ABT, Univ. of Penna. station sent play by play de-
seription of Army-Navy game on c.w. W3AXM sent open-
ing address on 'phone, which was received before two thou-
sand people gathered at a meeting in South Phila, High
Hchool. WIGHD from Mass. joins ug. W8DIG is new 0.0.
W3ATR, CNP, CMW, CQP, BZC, CNO and GS are
active on 56 me. RM W3MC has new transmitter.
W3CWTU got a ball and chain. W3AAV is QRL Navy traf-
fic, RM W3ALX arranged a trunk to Florida. W3BUI is
operating portable in 8th call area. WSIWT is in line for
ORS, Following were in S8 contest: WS8IZS, W3BKQ,
ALX, W8CVS, FLA, W3AGR, LWZ, GS, AMR, ADE,
CTQ and CHL. W30K schedules Holland on 3.5 me.
WSBASW has BCL trouble. W3AQN wants traffic for York.
WSEOH is QRL A.A.R.S. W3BLG, W8IZS and FLA have
new receivers. W3ECD, CNO and EDB (YL) report for
first time, W3ABZ has new car.

‘Tratfic: W3ALX 720 CL 578 AZF 538 BKQ 500 ADM
391 AQN 358 AKB 321 0K 319 EZ 185 ADE 178 AAV
167 ANZ 156 MC 138 DWZ 93 AMR 79 DXQ 67 CB 64
CHL 60 GBS 50 CIQ 45 AGR-ATR 34 ECD 30 EER 23
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(D 16 DYL 13 BUL 12 BGD 10 EDB 9 CNO 6 AAD-
BLG 4 BUK 2. W8CVS 466 FLA 402 IZS 174 EOH 96
IWT 81 DIG 21 ABW 11 CMF 3. W1GHD 2.

MARYLAND-DELAWARE-~DISTRICT OF COLUM-
BIA~3CM, E, L. Hudson, W3BAK—RMs, W3CXL,
W3CQ8, W3CJS. Chief RM, W3BWT. The Delaware
Amateur Radio Club is planning a HAMFEST for ¥ebru-
ary 24, ai the duPont Hotel in Wilmington, Del. W3CXL
and BWT BPL with plenty of margin, W3VJ reports.
W3DRE has new Collins transmitter. W3CQS is getting
Jolling 150B. W3CXL keeps daily schedule with Byrd Ex-
pedition, WSDWF is new station. W3ASO wants good
Southern schedule.

‘Traffic: W3CXL 3382 BWT 526 AS0 120 WU 100
BND 98 BAK 95 CJS 51 CDG 46 ZD 12 CQS 6 CWE 7
DPA 10 CIZ 175 CTD 123 DWEF 5.

SOUTHERN NEW JERSEY—S8CM, Gedney M. Rigor,
W3QL—Welcome to ex 3XM, now W3EFM, and ex
3AQW, now W3EDP. W3AVJ reports 7 me. DX FB.
W3ZX had a beautiful but sad experience; a “hams"
mother spoke to her son via 14 me. Thanksgiving time;
on her return to her home she was accidentally killed;
amateur radio afforded the means of a “‘last talk between
this mother and son.” W3BIR went to 28 me. W3ABW
uses 1924 chemical rectifier and gets p.d.c. sigs. W3DAH,
QOPS, says traffic picking up on 'phone. Welcome to W3KA
from the Roanoke Division. W3BDO handles CZ messages
direct. WSDRP reporis shack so cold his key froze.
W3CWL has thirty some schedules per week. The
D.V.R.A, meets at 112th Field Artillery Armory, W3DSC
works all Districts on 3.5 me. with 20 watts input. W3APV
handled missing person report to Phila, Police. W3DH will
he new Q0. W3DOE sends first report. The Cumberland
Valley Radio Club is building new transmitter., W3BAY
finally got A.R.R.L. tembership. The Ultra High Freq.
Exp. Club was formed with W3VX Acting Chairman,
BCWR. secy. The B.J.R.A. elected W3QL Pres.,, W3AN
Vice-Pres., W3BEL Secy., W3ZX Rec. Secy. and Birch,
Treas. Every ham in So. Jersey is invited to attend third
‘fhurs. meeting at Am. Legion Home, Audubon, N. J.
W3SM is back again.

Traffic: W3DH 263 APV 112 BPT 17 QL 5 DSC 51 ZI
44 ATJ 10 CXV 4 CWL 98 DRP 21 BDO 19 KA 52 DAH
¢ BEDP 67 AV] 6 EFM 7 BGP 2 BEI 16 ZX 12 DPE 3.

WESTERN NEW YORK—&8CM, Don Farrell, WEDSP
~-The gang in Rome formed new club, “Fort Stanwix Am-
ateur Radio Club.” W2BIN and DQX are handling traffic
at Cornell. W8GWL has appendicitis, W8FUG works west
coast on 3.5 me, W8HJIS likes Oswego Normal. WSAON
works DX, W8DSA is building 56 me. rig. W3CCR is
portable at Saranac Lake, WSELU is in Army Net, W8GQ
built new transmitter, WSEWP worked KJTY. W8DEJ
won filament transformer at Schenectady bhamfest.
WBAKX threatens to hold a funeral for 7 me. W8JAK
and BAI operate at WPQGJ, Utica Police. WSERU reports
Rachester gang attended Buffalo club meeting, W8DSS is
working overtime. WSDME uses pair of '04As P.P. High
“C* on 7 me. W8BJOQ-GIJ is going sirong on trunk line
‘(3.7 W8GPS had bakelite insulation go on transmitting
condensers, W8FMX is A.AR.8. W8BGN listens in a lot
on 500 ke, W8CDB’s mast came down during 88. W4BTC
spent Christmas with W8FT'B. WSAFM made several im-
provements in AGSX receiver. The Radio Assn. of West-
ern New York is going stronger than ever. WSGWZ sticks
to 14 me. ‘phone. W8DBX is back on trunk “G.” WSJLG
is on 1.7 me. 'phone, WBLEN ig new call in Greeee, N. Y,
W8AOM, DXE, DSB did nice traffic work at Better Homes
Exhibit at Buffalo. WS8KYR is new YL op in Buffalo.
WSECTF has new tritet, W8DSP finished new transmitter
for WBFMH. Rebuilding: W8GPX, DHQ. New crystal
rigs: W8CPU, AXE and portable W3BVV. Those most
uctive in 88 Contest: WSEMW, GWY, JTT, BHK, DHU,
KUY, CJJ, FYF, FDY and AQE. Following report:
WaJJJ, GWT, DMJ, BQJ, BWY, GPT, BR and W8NW.

Traffic: WSEMW 232 JAK 204 JTT 240 HNJ 2154
AOM 2142 DXE 612 DSB 127 DHU 310 EUY 439 BJO
183 CDB 137 CJJ 242 FYF 287 FDY 421 AWX 101 AQE
353 FUG 42 KMC 87 GWY 52 DME 18 BOL 16 FMX 27
DMJ 14 BQJ 29 DBX 67 GPT 57 DHQ 48 DSS 81 BHK

68 DSA 14 AXC 8 EWP 17 DEJ 19 JTH-ERU 7 DSP-
FTB 5 GWT 4 GWZ 18 BWY 20 BR 24 JLG 6. W2BIN
86 DQK 47.

WESTERN PENNSYLVANIA—SCM, ¢, H. Gros-
sarth, WS8CUG—WSHGG gets plenty of traﬁic from stu-
dents at school. W8GUTF lost lot of sleep in 88, WBYA is
active in PSP. W8AXD turns in swell total. W8APQ re-
turns to air. W8IQB hasg new 14 me. rig. W8DYY handles
VCR traffic. WE8KWA uses tritet, W8FZG keeps good
schedules. W8DYV blew final amplifier. W8KQQ is col-
lecting parts for high power rig. W8GJIM is first OPS in
the Section. WSKRG worked all U. 8. distriets on 3.5 me.
using pair of 29 cent '453! W8CMP is still originating
iraffic. WSHUL and BWL have new c.c. rigs. WSINE and
HOF are on 7 me. W8IOH has National SW-3. WBJZR
bugged an eight point buck, W8CQA, FRA, GRY, and
GRZ report by radio. WSKSG and KTP are working on
new outfits, WSCDH, KOB, and HUI are QRL 56 me.
WSCDG is building ec.e. oscillator. WS8ESR reports new
ham, KYW. W8IPL had amplified trouble. WS8EDM is on
1.756 me. ’phone. W8IRK has high power. WS8KBJ has
Colling transmitter, WBCKO is recuperating from severe
illness. WSKUA is a fish hound. WEDFT went hunting in
wilds of Pa. W8CUG was on for 88.

Traffic: W8HGG 811 GUF 638 YA 473 CUG 370 AXD
334 APQ 257 IQB 120 DYY 110 FZG 94 KXWA 106 GRZ
44 GRY 81 DYV 48 FPRA 44 KQQ 31 BWL 22 KRG 21
KOB 19 ¢CMP 16 CQA 14 HUL 9 KSG 8 HMJ 7 JCV-
KUI-IPL 4 INE 2 ESR 13.

CENTRAL DIVISION
TLLINOIS —~8CM, F. J. Hinds, WOAPY-WR—RMs

WIDDE, WOERU, WOVS, WOCRT. New transmitter
at WIDJIG., WICGV handled Red Cross Call reports.
Superhet works fine at WOERU. WI9FO works DX on 14
me. Rebuilding ‘phone at WIRO. WINIU has luck on 14
me. WOMIN was called by FRC for 14 me. harmonic.
WOMKK ig building c.c. 211, 3.9 me. *phone at WOHMB.
WYNQW eliminated RAC. WIIWDP says 7 me. single wire
feed on 3.5 is the Nertz, WIAD burned his hands in a fire
but is OX now again, High power for WOKHD. Honduras
is WOKA’s 37th country, WOKSB is coming on with Kilo-
watt, WORXE has an ¥B super. WOLQG rebuilt. WOBYZ
passed first class commercial telephone. WO9AVB is on 28
me. ‘phone. WOGDI is working on c.¢. WODGD, BSR,
HPK, GET and CGT are on 1.7 me. ‘phone, WOMW uses
pair ‘455, WOHPG has new rig he and DXZ built up.
WOIYA is getting A.AR.B. to report totals. WOFWD
worked VK5GR. WOFYZ is important cog in State Nets.
WHKIM, KIT and BPU have FBXAs. WOPHX doesn't
smoke or kiss women—he says, WOCBW and NDO have
YLitis, Rig at WIPFX works hetter on Zepp. WOMJIJ has
an American flag with a QSL from each of 31 states around
it. WOLZU and NUF says traffic handling is the herries.
WOEVJ, LZU, 0QJ and OQK work trailic schedules in a
pool at Elgin. Rebuilding: WIAAR, W5DFE, WOIZP,
WIMEKS helped NNH build new 1.7 me. rig. WORJY
works hard on Illinois State Nets. WOBRX has an XYL
now, WOIUF has taken over job of Laboratory Technician
at school. New reporters: WOOQQJ, OQK, PHX, PIO,
JNB, IVI] and AGQ. A.A.R.B. reporting: WOLZU, KJY,
TYA, HFK, CGV, DOU, G8B, MLH and MKK. New
ORS: WOEVJ, LZU and LIV. New c.c.: WOMTO, PCR,
IEP.

Traffic: WIKEH 1065 EJY 802 JZY 811 IYA 775
ILH 615 DOU 515 EVJ 506 LZU 285 IWP 267 FXE 262
MDL 229 EMN 219 MEKXK 213 FYZ 187 LIV 174 FOC
172 CUH 162 CGV 157 IEP 148 ¥Z(Q) 130 MLH 113 CEO
&2 HQH 80 (GSB 71 BPU 76 NIU 68 AD 61 NUF 57
HPG 54 CKC 51 DJG 50 KIX-MNB-OVW 49 KA 45
HMB-HPK-NGG 44 DBO-IZP 41 IBC 29 HUX 27 ICN
34 MIN 26 WR 25 ODR 23 DZU 22 GYP-PFX 16 SG 14
AGQ-FO 12 MTO 11 MIM 10 FTX-MEKS 9 KXD-0QJ
4 KHD 7 IUF-NPW 6 AVB-IVU 5 BRX-KIM-RO 4
FWD-GDI-OQK-ORT 3 AAY 54 FCW 97 HKC 211 CZL
18. W5DFE 2.

INDIANA—SCM, Arthur L. Braun, WOTE—BPLers:
WOAUT, IOW, JRK. W9BKJ has 100 ke. ose, WIBTR
hag low power rig. WODET is working hard on loecal club.
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WOIDJJ has 211E final 'phone. W9DJU has a 50 watter.
WIEGQ has 50 ft. masts at new QRA. WOFRY has new
rig. Active AAR.S.: WIAET, FYB, FQ. WOHSYF has
portable rig ready for air at Ft. Wayne. Active in the 8S:
WIDPL, FUT, KFU. QRY YL: WOAEA, CNG. Would-
be ORS: W9GZB, HUO, BCP. W9HBQ keeps several
schedules. WOHUYV ran up nice traffic score this month,
WIOLQE has 100 watts output. WALVO reports for first
time. WOLSB has ‘47-'46-800 rig. WOMQQ raises ZLs.
WOOEC is Treas. of (Goshen Amateur Radio Club., WITE
is awaiting Patterson Receiver, WOYB has one KW ’phone.
WODQC uses '47-°46-'46-"10s PP, DXers: WIKGU,
NGB, KDD, CKG, JHY, KQE, EPT. WOFJG sports new
receiver. QRL school: WOJRR GFS. On 1,7 me. ‘phone.
WOMIG, HIU. Now c.c.: WOHTJ, LKI, OXM. WOMWL,
EWQ and IKX are active. WONEE visited W6DBJ, DFG,
BIF, CPS, GLA, while in Calif. WOLLYV is glad to see the
iocal club going well, W9JOQ and HML want schedules.
WAJIJI will be c.e. soon. WOOLP has new antenna. QRL
work: WOOFA, BZZ, CKB, MBG, AXJ. WIPGT is get-
ting out with '45s. WOLWK promises to have nice seore
in Jan, ORS party and will donate 3.5 me. crystal to the
winner., WOMQ works ‘phone and CW. WIOKX got an
'03A for Christmas. WOFXM has 50 watt MOPA. New
stations: WOPLW, PAO, PKK, PIR. WOFKE has class
in “ZZ" modulation idea. WOHKZ has a few key clicks
scattered around town, W9IOB is going to put on 1780 ke.
vode practice. WOCMQ has new freq. meter. WODHJ got
married. Rebuilding: WODAN, AAL, LSZ, MPR, XJD,
AEB. In the future send all reports to 911 Reisner St.,
Indianapolis, the new QRA of the SCM.

Traffic: W9YB 813 FUT 637 AUT 316 AET 221 JRK
335 IOW 307 QG 148 EGV 143 BKJ 106 DJ1 105 HUO
104 MBG 124 MQQ 93 HUV 78 BCP 115 FYB 45 LLV
78 GZB 36:J0Q 120 JRR 32 LSB 28 HPQ 25 IDGC 14
FQ 23 FRY-HML 20 JHY 11 TE 16 DJJ-HTP 12 DPL
10 HSF 9 EPT 8 DET-LVO 6 GFS 4 OEG 2 AER-KFU
1 OXM 3 MPR 4 DHJ 9.

KENTUCKY—S8CM, Carl L. Plumm, WIOX—
WOAUH worked 495 stations in 63 sections during $S!
WIBWJ is fawalting 800 tubes. W9FQQ is locking for
Clomet Pro. WOEYW and HCD help keep schedules work-
ing at JYO, WICIM is moving to M. Sterling. WOHAX
takes all Ohio traffic. New “press ialk system’ goes over
big at WO9HCO. Prohibition repeal keeps W9BAZ QRL.
“Ky. QS0 Party just as good as a Bing,” says WOCDA,
WOHBQ is using s.8. receiver. WOLH and YL meet, and
okey OXBAZ. WOETD is moving to Florida for winter.
Work QRMS WOFZV. WIKCZ is on 1.7 me. 'phone. “RP”
drew call of WOPLM from FRC! WOMWR and DPW
will accept donation of FBXA., WONBD admits he’s lazy.
WIOFE, EOM, IBX are new ORS. WIKOX i¢ moving.
WONEP is coming on 3.5 me. for Ky. parties, W90ZO and
BZS are experimenting with antennaes. WOAEN, NMQ,
EDQ, ELL, G, DLZ and OMW are rebuilding. WOETT
and GNV raise rumpus at Tenn, hamfest. WIITXN applies
for OPS. WOHNYV breaks the silence at Ashland. W9ACD
vigits Louisville hams, WOBAN was drawn into SS con-
test unwillingly,. W9ARU completes dynamic mike.
WICSO0 is léoldng for good transmitter builder who wants
to spend some time in the hills where duck-hunting and
fishing 18 good. Correspondence keeps WIOX OQRIL.
WIFGK is taking hold of tratic work, WOEQO succeeds
UNE as President of AR.T.S. WOERH had to leave
DEC. Ky. QSO party early. All stations not reporting on
16th have been cut off Bther Clippings’ mailing list. All
Ky, hams get in on our monthly QSP parties—It’s fun
and there are PRIZES,

Traffic: WOAUH 800 BWJ 620 FQQ 264 OX 233 JYO
156 CNE 132 HAX 129 HCO 123 BAZ 124 OMW 113
IXN 98 KKG 80 FGXK 70 LBX 61 OFE 59 CDA 56 ERH
52 BAN 48 ARU 44 0ZO 30 ELL 21 ETT 34 ACD 26
HBQ 22 EOM 21 EQO 19 CIM 16 LH 14 BZS 12 AQV 9
ETD 8 ELW-FZV 7 KCZ-CKH 6 HNV-MWR 4 EDQ 38
DPW-EDV:-GNV-NMQ 2 NEP 1,

MICHIGAN—SCM, K. F. Conroy, WSDYH—WSFTW
RM Detroit—WSEGI RM E. Michigan—W9HK RM
U.P.—W8BMG RM W. Mich, W8J0O Emergency Equip-
ment Mgr, Wanted: At ouce, Phone RM, Official Phone

I

MICHIGAN “UP-LP QS0 PARTY-CONTEST”

A two-day “Upper Peninsula-Lower Peninsula
QSO0 Party” will be held on the week-end of Feb-
ruary 17th and 18th from 6:00 a.m. Saturday to
12:00 midnight Sunday, EST. This Party is being
sponsored by W8J0, Emergency Equipment Route
Manager of the Michigan Section.

In making contacts, siations in the lower part of
the state will call CQ UP de W8—, and stations in
the upper portion about the Straits will call CQ
LP de W9--, The idea of this Party is not only to
see how many contacts can be made, but more to
find out how well and consistently signals can get
back and forth between the upper and lower penin-
sulas. Any and all frequency bands may be used!
Bach fellow should exchange at least a 5 word mes-
sage in A.R.R.L. form to prove the contact, Mes-
sages do not have to be kept on file. Every fellow
is acting on his honor. A copy of the log should be
sent to W8JO, O, B. Slocum, Cedar Bend Heights,
QOkemos, Mich. Indication should be given of how
well the QS0 was acecomplished. All possible com-
ments are requested in regard to all QS0s and any
noticeable peculiar conditions such as severe fading,
ete. should be noted. The frequency used should be
listed in the log to ascertain the more suitable fre-
quencies for UP-LP contacts.

‘The winner of the greaiest number of contacis
will be announced for each portion of the state,
and a full list of entries with interesting informa-
tion will be mailed to each ham taking an active
part in this QSO Party. WSDED will donate 100
Q8L cards to the amateur working the most sta~
tions.

Stations, ORS and 0.0., apply SCM Conroy, WSDYH.
WEFTW is filling shoes WSPP left empty. WSDED will
donate QSLs in UP-LP Party. W8CFZ, WINEZ and
WOEGTF report new Jr. ops. Congrats! WSFVP's snozzle
is healed and ready for bigger trees! WS8HSH takes hai
off to W8BJ for poem in Bull. W8AYOQO and AFH keep
Qwosso pgoing, The WS8SH gang put ‘emn out. Jackson
A R.A. meet second Friday each month S8-D Coal Co. N
Jackson $t. Nice new Saginaw Club—WS8EVQ Pres., ENL,
Vice-Pres., FXM, Secy., ESA, Treas. 20 members says
WB8LJS. W8SS is plugging on 28 me. W8INK is working
on twisted antenna feeders. W8KSY puts in £ hours a
night., W8CM attempts exciting '03A with tritet. WSPP
is coming back. WS8IWM holds the fort. W8BRP wants
schedules. W8IFE and KLR want ORS. W8EDOQ hitch-
hikes aided by ham-radio, WSCU handles long-haul.
WS8BRS claims 88 can stand for other things. W8AIJ re~
ceived B.O. '03A as Christmas “gift.” W8DSQ helps BGY
keep Lansing alive, Squeals. W8IFD: “W8BKX marries
but isn't going to let that QRM his being a ham!”’ W8JK
reports U. of M. Radio Club: W8QS, Pres., W1BJW,
Vice-Pres., W8IXV, Secy., W8GSZ, Treas. W8ADU is
QRL winding transformers. W8BMG has large plans.
WEFAV reports a Jr. hamfest at HPF’s. Ex8DCW is now
WEKPL. W8KQT is ex8CRI. WSEHD is big service man.
W8JIVI's 50 went south-west. W8L'VC would handle 1000
if the 8CM would fix the WX. W8Q'T finds things moving.
WBIOR is our lautest ORS. WS8EMC awaits the QSLs for
his WAC! When heat is low, WEDNM's total goes down.
WEHA wing D.AR.A, QSO-party. WSCEU answers to
the name “Hot-pants-Pete.,” W8COQ and LFG consoli-
dated. W8KOS and JTV are first reporters, REPORTS
FROAM THE MICHIGANG NINES: WOHK keeps the
majority of schedules. WOEVI took advantage uf the 83!
WINEZ’s bouncing Opr. is giving very Lttle QRM.
WOADY wants to contact L.P. gang,. WOCWR is fed up
on low-power radio and high-power YLs and seeks a her-
mitage in the woods! W9IQC works a 50 to death. WOCE
adds his to the big jump. WOMXN reports LUTU back,
WOMIW says life would be grand if it wasn't for filter.
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WIOGP squeals that FEGF is a “poor Pa-Pa” now.
WOFBC, ANT and MJW cut themselves some forty ft.
plus trees for masts. WOCWD puts & nice drop in the
bucket. WIBBP claims ham-aectivity Hagein’ out. Do yvou
boys want reports this manner or mixed in the “one-big-
happy-family” manner? We need more ORS and other
D appointees up there. How about you? 73 & CU—Ken.

Traffic: W8FTW 823 BGY 560 DZ 307 CEU 303 DNM
244 EMC 193 TOR 171 SH 159 QT 145 DVC 124 FX 122
JVI 120 GQB 118 ??? 100 EHD 90 KQT 82 FAV 79 COQ
768 KPL 75 BHH 64 EGI 52 WG 51 BMG 44 TYN 41 DED
37 ADU 34 AFH 33 JK 32 IFD 30 HA-ICX 29 FQD 26
KOS 25 ALJ-GDR 24 DSQ-KLR 22 CFM 21 BRS 20
CIU-EDO-IFE 18 EYC 16 AYOQ 13 BRP-IWM 12 GRB 10
BJ 9 GBB 8DCQ 7 HFU 6 CM 5 FRW-JTV-SS 4 FGU-
GSP-HBZ-HSH-IKY-JNK-KSY 3 FXB-WR-FWG-MV
2 BEKU-CSL 1 COW 19 ARR 9 CPY 59 KMT 2. W9HK
347 BEVI 318 CGP 128 ADY 127 CWR 97 CWD 61 1QC 56
CE 50 BBP 22 NEZ 18 MXN 10 MJW & EEM 7 FBC 5
LKJ 1.

OHIO—SCM, Harry A. Tummonds, W8BAH—Chief
RM WS8PO Eldon Heck, S8helby, Ohio. Director Windom,
W8GZ, leads the State again. Dist. No. 1: Among Ye
faithful reporters this month: W8GNG, KIY, COX, CLA,
BFL. W8DI entertains CLA. T A. WS8HBI is completing
sransmitter for QOPS. New Wellington hams: WSKYP,
LAJ. W8ACZ’s XYL renewed his A.R.R.L. membership
for Christmas., W8CIO reports again. New sutodyne at
WERN. W8FNX says I0E is pre-war ham. WS8EEW says
RM BON ig going nuts from 8S. Five schedules at WSEPP,
W8DAT won ACSW3 at Lakewood Radio Club raffle.
Two '528 at WSBAC. WBEBY won't count 88 traffic in
totals. W8FFK and HC apply for OPS. Watch for
WSGUL on L7 me. ‘phone. W8FQGC applies for ORS.
Dist. No. §: WS8BDG applies for 00. RM W8FGV and
ICC are QRL school. Sweepstakes at WSBSR and HCS.
WSKWJ is Ex W6BPD, Los Angeles. WSAMF made a
same-day fast delivery of DX message. Message to girl
in hospital delivered by WSKLP. District No. 2 WSBKM
RM -Coneaut, Ohio. BCM attended FB hamfest at
Youngstown, Ohio; 165 attended, Prizes were won by
WBHGS, AQO, EZB, (GGS, AEE, CGG, HSP and E.
Matt. W8BKM conducts Dog drills for U.8.N.R. WSDDM
has c.c. on 8.5 me. W8UX wants schedules, WSEEZ get-
ting c.c. reports. WSLAF is new Fairport ham. Dist. No. 4
(no RM): WBJIGZ wants schedules. WSWE has power
leak. WSHMH is located at office of Clentral Utilities Serv-
ice Co., Dresden. W8AFU is on 3850 ke. WSONO reports
JEA on sir, W8PO is the man that Ohio RMs shouid send
reports to on tenth of each month. Dist. No. 6: RM
W8BBH. WSISK sends map of all schedules. WSHWC
has new rack. W8GZ has schedules daily with Washn.,
). C.; Cleveland, Akron, Ft. Wayne, and Bloomington,
Ind. and Owensboro, Bowling Green, Ky., Huntington and
Bluefield, W. Va, W8JBI received 9 cards from Ausirali
in two days. W8GDC is now OPS RM. WSKQO gets his
1009% four ways. W8EQC is having a vacation. Radio-
telegraph 2nd at W8GSO. W8IZQ is QRL school. WSAEL
renews certificates. Dist. No. 3: RM WS8APC is “ru-
gusted.” Six schedules at W8GOD. W8CMY applies for
OPS, WSAEW says he ran screw driver through '24A.
WB8ESN attended Detroit hamfest. W8JJK wants sched-
ules south, W8DIH was in S8 contest. Dist. No. 7:
WS8EQB is only reporter! Dist. No. 9: RM WSDUV has
trouble with transmitter. Dis. No. 8 (no RM): WSBRQ
is QRL Univ. Cin. EE. W8PV will be new RM this dis-~
trict. W2FSK uses Link coupling. WSBKE was busy with
38. WSEJW introduces WBLCK, Hamersville and WSKZT.,
‘Williamsburg. WSLCO is now at Dayton.

Trafic: W8GZ 520 BON 379 RN 368 CIO 279 HWC
229 HCS 194 GOD 169 ISK 162 APC 155 PO 133 EQB
115 L.CO 113 FGC 86 FGV 74 GSO 58 BSR 54 GUL 53
FIN 49 BMK 41 DIH 37 JJK 36 BAH 33 KWJ 32 FFK
29 WE 28 BEM-PV 27 FSK 26 AMFF 38 EBY 25 BAC
24 1CC 22 ESN-DAT-HMH 20 BKE 17 AFU 15 EQC-
EPP 14 ARW-AEW 12 KQO-GDC 10 XLP 9 ONO 8
DDM 7 EEW 6 JBI-EJW 5 FNX 4 DUV 3 UX-BRQ 2.

WISCONSIN—SCM, Harold H. Kurth, W9FSS—
WIGWK leads in traffic. WOFSS has '66s. WOHGF says,

‘‘Let's skin the gophers.” That's the slogan for Wise.-8o.
Minn. fraflic contest. WOLFK is QRL mail. All cylinders
working at WOOKS., WOHTZ is awaiting better weather,
WOIWQ has 5 good schedules. WOHMX is QRL tax rolls.
WOGVL was in 28 mec. party. WOJCH's super works FB,
WIAKT writes at last. WOESZ uses 250 watts. W9IQQ
has PBX. WOIH worked So. Africa in daylight. W9OTL
is interested in 7 me. WOIZY increased power. W9DJQ
likes autodyne. WOKEKE is active, WOIJWV and JNU are
rebuilding. W9BIO built super. W9ELQ is DX man,
WOKGE gets c.c. report without c.c. WOENP and FAW
are on 4 me. ‘phone. WIPJS is new ham. WOOME, FSQ,
AKT, HMS are on 1.7 me. ‘phone. WOZY has SW3.
WOFIX has different YL. W9FDI runs radio shop.
WIDKA is on C.W.A. WODNTU is QRL teaching. WONSM
is in traffic now. Following were in 88. WODRO, EYH,
GIL, KJR, RH, ETM, LRB and GWK.

Traftic: WOGWE 660 DRO 547 FSS 504 GFC 453
EYH 435 HGF 390 GIL 334 KJR 279 RH 274 LFK 237
JDP 227 OXKS 196 HTZ 187 ETM 122 IQW 102 HMX 80
VL 73 JCH 41 HSK 35 AKT 25 ESZ 23 NSM 18 IQQ-
LRB 14 TH-EXH 8 OTL 3 FAW L

DAKOTA DIVISION

ORTH DAKOTA—SCM, Wm. A, Langer, W9DGS—

WOHJIC resuwmned schedules. WODYA uses s megger
on a ‘33, WOJAR uses a ‘30 in transmitter. Newcomers in-
clude WIPAI, PGO, PDC, and OEL. WOKZL and PJT re-
ceived Class C licenses, WIBTJ has "52 in final. WOMZE
is c.c. on 3.5 me. Ex-W9BVF is now W1HCM with 900
watts on 14 me,

Traffic: WIDGS 504 HIC 39 IGR 26 DYA 23 JAR-
PAI 6 PIT 5 PGO 4.

SOUTH DAKOTA—SCM, €. B. Miller, WIDKL—
WOAZR has a nice BPL total. WYDNS is going c.c.
WOPFT has a fifty watt c.c. rig. WOBLZ worked day and
night in 8S. W9AJP’s receiver is all A. &. W9DES is
starting up again. Sioux Falls Radio Club is having a ban-
quet at the Tip Top next month. WOGYG increased power
to 50 watis, WOIQD has new frequency meter. WOCFU is
back on the air. WOFLO plans to work 7 me. New ama-
teurs in Huron: WYPJU and PLB. The SCM plans meet-
ing of South Dakota Radio Club by hamfest at Huron,
8. Dak. next spring. WOTY plans to iry 1.7 me. for
A.A.R.8. WOGTG changed from spark coils to rotary con-
verter. WOILZQ is rebuilding. WOFOQ lost a 10, WIDGR
was elected Pres. of Huron Club and WODEKIL Pres. of
Redfield Club,

Traftic: W9AZR 517 IQZ 160 GTG 98 DGR 38 TY 32
DNS 17 FOQ 71 GYG 6.

NORTHERN MINNESOTA-~SCM, Robert ¢, Harsh-
berger, WOJIE—W9BBL is first OPS in Section. WOHRB
ingtalled a Federal bottle. WOOMI and OO0 are rebuild-
ing. WIPAN was visitor to WIUSA. WOPFR is new Mel-
rose ham, WOHDN and JID worked S8 hard. W9HNS de-
livers Isle Royale news o local paper for PCU. WIOLFO is
Alternate Corps Area NCS, A.A.R.8. WONVU is home
irom Calif. for holidays. W9JIE is enjoying 14 me. 'phone.
WOIPR, BCT, HXR, JPR, JIE attend U. of M. radio
class under WOJT.

Traffic: WOHDN 292 BHH 212 JID 268 JIE 181 HIE
195 TPN 174 HNS 23 IPA 40 T.AY 9 Q00 6 LFO 125
KKQ 81 BVX 30 PAN 5 OBE 13.

SOUTHERN MINNESOTA—SCM, Norman Beck,
WOEPJ-EMQ—After making BPL for 4th consecutive
time, WOBLG leaves us for New York State. WOBKYX is
now on 3580 ke. WOBKK, HCW report via radio. WOEPJ
is moving place of business. WIBN renews ORS, W9CSU
rebuilt to rack and panel. WODOP reports no ORS in Lu-
verne, WOBEYL worked hard in 88, WODEI boasts of six
corn cob pipes in shack, WOYC reports formation of new
¢lub: Campus Radio Club with WOEKU Pres.,, HOT
Vice-Pres., and JHG Secy.-Treas. WODGE is on shore
again, WOJEQ got new fifty watter. WOFNK promises ac-
tivity in DX eontest. WILDQ is making changes around
the studio! WIEGG eompleted S8 receiver. WICSJ lost
two nights sleep trying to get his large traffic total—hi!
WO9AIR is back ashore and rarin’ to go. WOGLE reports
Rochester Radio Club going hot. WOOEV is building tri-
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tet. WOJQA is cuming on with '10s. Dec. 3rd at Winona
the 8.M.R.A. held annual meeting and election of officers:
WIEGG Pres., DEI Vice-Pres., EGG Secy-Treas.
Traffic: WIBLG 657 BKX 533 BKK 424 EPJ 301 BN
153 CSU 130 DOP 106 EYL 81 DEI 42 YC 27 DGE 24
DH 22 BNN19 FNX 14 LDQ 12 EGG 10 C8J 2.

DELTA DIVISION

REANSAS—SCM, Henry E. Velte, W5ABI—W5BMI

leads in traffic. Now e.c.: WADSW, DFZ, DHG.
Made BPL: W5BMI, BXM, CCW, BSQG, BUX. Rebuild-
ing: W5CVO, FK, DFZ. Active in U.B.N.R.: W5BUX,
SI, BZK, AYH. New stationg: W5DVJ, DVY, DVM. New
antennas: W5CGW, DGL. W5BED has new a.c. Genera-
tor. New receivers: W5EBMYV, CPV, CNK. On Phone:
W5BBS, BRW. New A.AR.S.: W5DHN. New ORS:
W5BUX., W5JK handled Red Cross messages. W5ABL is
troubled with burning ecrystals. The SCM would like to
hear from the gang as to how they like the new condensed
reports.

Traffic: WSBMI 738 BUX 275 BXM 247 CCW 230
BSG 233 ASG 450 IQ 218 SI 156 DHG 41 BZK 30 ABL 24
JK-DFZ 18 DSW 15 DHN 13 DGL 10 CVO 6 CPV §
BED 1.

LOUISTIANA-—SCM, W. J. Wilkinson, Jr., WsDWW—
WB5KC has reported regularly for vears. W5BYY joined
A.A.R.8, W5BPL is one of our most consistent 'phones.
W5HR is handling traffic on ‘phone. W5DMP had QRM
from B8 contest. W5DAW is in Baton Rouge. W5VX is
back after long absence. WS5DMF received discrepancy re-
port. WABEX is studying at Tulane. W5AXU has new re-
neiver coming. W5HBSM completed new rig. W5DPM and
DRC are new hams. W5DKR is Secretary of N.O.R.C.
WBAEH is Pres. and W5JW Vice-Pres. W5BID has four
good schedules. W5AQC got receiver working, WSCMQ is
¢.¢. on 7070 ke, W5BBW is operating in movie. W5BZR
untered 88 contest. WS5DWW is SCM's new call,

Traffic: WSDMF 6 DAW 10 DMP 18 BID 50 KC-
DER 7 BYY 15 BSM 6 BZR 326 HR 17 BPL 3 AYZ 23.

MISSISSIPPI—Acting SCM, W. P. Allen, W5VJ—
WECWQ is new ORS. W5DEJ applies for ORS. W5BUI
wants to renew ORS8. W5CLD will be new RM. W5CO and
BQX visited Jackson and carried W5ANI back home with
them. W5AZV changed QRA. ORS applications are solic-
ited! W5VJ wants to bring this ole state to the front!!

Traffic: W5BUI 249 DEJ 124 UM 55 CWQ 29 CLD 38
VI 15.

TENNESSER—SCOM, F. F. Purdy, W4AFM—W4PL
made over 21,000 points in SS. WSACY is in C.C.C, camp
near Norris Dam site. W4ALN is operator of WPI, Federal
Barge Lines. WABMH is operator of Airways Radio sta-
tion at Donelson. W4BOZ (WLRI) is 8.N.C.S. Tennessee
A.AR.S. W4RO (WLRJ) is Alternate N.C.S. W4AFM is
Radio Aide for Operations, A.A.R.S. Fourth Corps Area.
Hast Tenn. Radio Amateur Association’s hamfest held in
Johnson City Nov. 25th went over with a bang with 109
present. W4AAD is first Tenn. OPS. W4AYE reports ac-
tivities in and around Nashville. W4BM schedules W9ZZP
in Wyoming C.C.C. camp. W4ACU, “Major,” is back on
the air, WABMC is nephew of W4AYE. W4ZP is busy
with studies at Vandy. W4BEG is--WSM operator.
W4CDU is on 14 me. W4LU has fine A.A.R.S. 'Phone Net
going., W4EX is back on the air, W4AAD is going to junk
hig five kw. ‘phone. Reports are that W4AXN is commut-
ing between California and Tennessee, W40I-CLN han-
dles a dandy Naval Reserve net on Tues. and Thurs.

Traffic: W4AFM 654 PL 571 RO 220 BOZ 51 BVP 45
AYU 29 BTQ 24 EX 15 ACU-BM 10 AYE 6.

HUDSON DIVISION

EASTERN NEW YORK-—SCM, R. E. Haight, W2LU

-~ W2BZZ and EGF make BPL. W2BLU on 80 3750
MOPA. W2DEG had QSO with Lt, Comdr. ¥rank Hawks.
W2FPH reports 88 gave much QRM loecally. W2CVL re-
ports  for TRI-STATES Radio Club, & members:
W2BLU-FPH-FRU-CVL and W3AC. Active in 8S:
W2BZZ, BRS, EQC, DYC, ATM, DC. W2BJA is keeping
TLG covered. W2ETH schedules PA@GASD weekly on 3.5
me. W2ACY is back on 3.5 me. W2BKM schedules were

cut by power leak. W2GQLI and BIA visited NYC. W2FEQ
tells gang to try Doublet receiving antenna. W2GNI and
FPH are lining up traffic net. W2EFU reports GS8B, Union
College, on air. W2Extra Special Operators, Gene and
Dick. W2CJS was QS0 W6IVN on 3.5 me. W2GFH is
FBX owner. W2BLL is QRL school. W2UL built new
rig. W2FXC got ¥B7. New ORS: W2CLL. W2GFD re~
ports for Kingston. W2DIN reports Crystal Radio Club
new officers: W2ECC Pres., DIB Vice-Pres., DIY Secy.-
Treas, W2QY spent Christmas rebuilding. W2CC is first
1934 ORS, W2DQT was home for Christmas. W2CBN is
building a.c. receiver. W2APO went to NYC for Christ-
masg, W2CJIP is editor of S,A.R.A. news.

Traflic: W2EGF 507 BLU 321 LU 187 DEG 161 FPH
136 CVL-BRS 102 EQD 100 BJA 83 DYC 71 ETH 61
ACY 60 BKM 50 ATM 45 GLI 36 FEQ 23 GNI 22 DC 18
EFU 13 ESO-CJS 11 GFH 9 BLL-UL-FXC 7 CLL 6
iFD 4 FRU 2 DIB-DMC-CSC 1 BZZ 534 CC 8 DDW
172 ENY 9.

NEW YORK CITY AND LONG ISLAND—8CM,
F. 1. Baunach, W2AZV—New ORS: W2EKD. W2BGO
is RM for the Bronx. New reporters: W2FAH, FCQ, FPJ,
GLJ, GMI, GEI. Among the S8 enthusiasts: W2EYS,
FIS, FIP, DJP, CBB. W20Q erected 45 foot 4 x 4 mast
unaided. W2BTT is operating portable HPP at American
Museum of Natural History. W2EEN helped FBE get on
7200 ke. W2BNL is at new QRA in Staten Island. W2AEN
hag 350 waits on 7 mc. W2FF, EGA and EPJ are working
on rack jobs. W2DUP discovered an old timer a block
away, W2AKF. W2GMP is heard plenty. W2CAC is
working on supers, W2BRB and FLG are on 28 me.
W2ELK is on 8570 ke, W2GPR gets out ¥B with 220 on
plates of "10s. W2A00 and EYQ have ACSW3s. W2EYB
has plenty of condenser in his filter, W2FDQ, QX, and
FYZ are going high power. W2DBE insists on self-excited
transmitters, W2CEH has trouble with ¥B7 crystal filter.
‘W2EWS missed getting a two button mike. W2EQA is
thinking of learning the code again. W2DTT’s transmitter
was one year old Dec. 25th., W2PT schedules his YL,
W2FBL, on 56 me. daily, W2CUE was heard in Sweden.
W2ETT reports from Rensselar Poly, Tech. W2CJI is
back from C.C.C. in Montana, W2FFN has DeForest 511.
W2DOG says rack job is improvement over breadboard
ontfit. W2CUH has two rigs one on 7, one on 3.5 me..
‘W2CLM is using the buffer of his regular xmitter as the
output stage. W2CHXK and DBQ keep trunk lines going
full speed. W2AGC enjoys building speech aroplifiers.
W2EVA says BBA gets out FB, W2BEKP and AA are
heard regularly on N.C.R. drills. W2AZV’s 'phone is too
expensive with class B transformers going west every
week, W2AGC and AOB get out on 56 mec. with antennae
in cellar. W2KR's 'phone is being heard by local BCL’s.
W2BPJ joined N.C.R. W2DWW and FO are on 3550 ke.
The Sunrise Radio Club elected following officers: W2HN
Pres., BNE Vice-Pres., DCG Secy., FAE Treas. The new
officers were installed at the first dinner dance which was
attended by 65 members and guests, W2GBQ and NI have
reorganized the Wireless Society of N. Y. U. W2BEG is
looking for a super sensitive super het in a 2 by 2 inch can.

Traffic: W2EYQ 533 DBQ 460 DBE 432 CBB 398 BGO
323 KYS 190 CUH 121 ELK 119 DUP 293 DOG 114 DJP
110 EGA 98 CHK 83 ETT 74 EYB 60 EKD 55 FF 52
DRG-DQW 45 DWW 34 BII 30 BTF-FIP 290 AZV 25
ABEN 22 PF-0Q-QM-LB-GPR 20 GEI-GMP 19 BNJ-
BAS-AA-FLG 18 PT-BKP 17 KR 16 CYX-FIS 15 CEH-
BIK 12 GMJ-AQV-DJD-ATU-CIT-DPF-AGT-FFL-
ATZ-FAR-FO-ADO 10 EGA 8 EVA 6 DTT-FDQ 5§
BVT-AGC-EPJ-CPY-ARG 4 FFN-FCQ-BYL-EAF-
CUE 3 GLJ-FPJ-BNL-HY 2 BRB-CAC-FAH-KJ-
BMH-AQO 1, )

NORTHERN NEW JERSEY—SCM, Walter A. Cobb,
W2C0O—Following eight fellows make the BPL this
month: W2DIU, EKM, BCX, BSC, DPB, AHL, AFK,
EIC. W2SN reports 85,000 DX cards given out with about
500 yet on file uwaiting claimants, W2GPG is new in
Orange. Santa brought W2CGG new receiver power supply.
W2CTT won erystal at TRI-COUNTY RADIO ASSN.
W2CIM is batting ‘em out. W2BAI reports FBXA going
great. W2DPA obtained ORS. W2DAC was hot after
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fraffic. W2GLB finds ham radio interesting. W2BWZ sent
his semi-annual report. W2CIZ’s power transformer let
loose in flames, W2FJF is ORS applicant. Traffic takes all
W2GAK’s time. W2EIP joined League. W2BPY divides
his money between college and Jersey Bell System. W2ENZ
attends Junior College. W2FXE is a first reporter. W2DGU
hags QSOed all W districts. W2FQR blew his rectifiers.
BxW2CP breaks out of his shell. W2GCC is moving from
Ramsey to Weehawken. W2CTV wants to find a nice home
for his receiver hum! W2C8M is moving back to N. Y. C.
W2FXZ is c.c. on 8.5 me. W2EDJ is on 7 me. W2BLQ
reports KJTY R7. W2CFW reports 14 me. DX, W2ECO
is advertising his c.c. note on 8.5 me. W2AIF ig rebuilding
for 77th time. W2FMI has new super. W2DOZ is proud
papa of (Mass A license. W2CPA knocks them over with
high quality 14 me. 'phone. W2GNT is publicity manager
for Memorial Radio Club of Englewood. W2FDK will be
control op for club station. W2BYW's whole family was
sick at once, W2BPV suffers from YLitis. W2GEG wanis
# White Plains, N. Y. schedule. W2BXM has a new emer-
gency set all ready for use, which incidentally, is a good
tip for some of the other boys to heed. W2EIC schedules
PYOHC. W2ESB has code class of 2 YL members, with 7
hams as helpers. W2BJK obtained new super from W2FL,
W2EOH hooked three new countries. W2CZP and FUY
are plugging 1.7 me. 'phone. W2CLM wants to know,
“Who's afraid of the big, bad Wouff-Hong?” W2EYN’s
transmitter works fine up to final stage. W2FOP wants
ORS. Annual election of Bloomfield Radio Club made
W2NB Pres., W2PP Vice-Pres. W2FD, after 5 years of
threatening, actually expects to get on the air, The SCM
thanks all those who sent holiday greetings.

‘Traffic: W2DIT 2149 EXM 1152 BCX 1318 DPB 551
EIC 208 ENZ 198 CIM 153 DPA 36 BPY 14 CIZ-CJX 12
CTT 11. CGG 9 BSC 896 AHL 383 AFK 309 DVN 111
CTV 104 FJF 69 GGW 68 EIP 54 DAC 47 BAI 42 BJK
40 FDD 35 CLM 30 BWZ 21 FQR-FOP 9 FXE-GEG-
BLQ § GCC 3.

MIDWEST DIVISION

TOWA—BCM, George D. Hansen, WIFFD—RM,

W9ABE; RM, WOHPA—WIBWF returns and leads
the list. RM WOABE has depression troubles. WOLCOX
and FYX have fine schedules. WOEIV is still at it with
the Army. W9JSO is chief op at N.C.R. station. WOERY,
FZ0, NTY, had swell time in 88. Anyone desiring sched-
ules and routing get in touch with WOHPA, WILFF is on
14 and 8.5 me. WOMHYV lists new stations in CLB.;
WoPDM, PDI, PJF, and PGG. WILEZ acts as DNC of
A.AR.S. WOHMM Trevives. WICWG is QRL AARS.
WOIFMB plans on ‘phone. WODZW-GP is busier than the
proverbial cat. WOIGWT says a schedule a day. W9DUN
says the YL is fine. WOAYC is on 1.7 me. WOFYC loans
the portable to KOY. W9BFL cracks the crystal, WOIDMX
reports a few. W9GSY reporis a new key filter, WONVF
heard the Stratosphere balloon of Settles and Fordney.
WODIB is working at WOC-WHO.

Traffic: WIBWI 422 ABE 321 LCX 264 EIV 254 JRO
182 ERY 176 HPA 155 LFF 137 MHV 127 FZO 111 FYX
100 LEZ 87 HMM 82 CWG 74 JMB 68 GP 67 GWT 65
DUN 55 AYC 21 FYC 35 BFL 19 DMX 13 GSY-NVF-
NTY & DIB 4 FFD 11.

KEANSAS—SCM, O. J. Spetter, WOFLG—WIKG and
WICFN, CW RMs. WOESL Phone RM. WOKG reports
Trunk Lines keep him plenty QRL. WINMR schedules
NY1AB handling Byrd traffic. W90QC and JMS are re-
huilding to c.c. New calls: WOPMA, PIW. WI0ODV says
job looming in offing. WOAPF, AWB and FMX are try-
ing 56 me. WIIXE is visiting in Louisiana, WODMTF and
AWP worked hard in 88. WOBEZ is again active. WOBSX
is knocking ‘em cold, WOLFB has new portable receiver.
W9ABJ built Micrometer freq. meter a la QS7. WO0ZN
joing KNG. W9BDB is talking ’phone, WOFRC says
“what a lot of power it takes to have a decent 'phone.”
WIEKQJ is new ORS and OBS. WY9OFR tried 7 me.
WOBYY had transmitter trouble, WOFKD uses pair 211s.
WONI handles lot of traffic on ’phone. WOLGR walks
floor all night with Jr. op. WOJUT is new Q0. WVRC held

Hamfest Dee. 14th. WOFVW won the grand prize. The.

Ark, City ladies did a swell job
of serving the eats. WOFBS and
EKA are new W.AR.C. mem-
bhers. H.AR.C. is holding elub
traffic contest during school va-
cation. WOOFR is new H.A.R.C.
member. WIJVC is now QAQ.
WOFLG challenged all Kansas
participants in 88 contest.

Traffic: W9KG 1051 NMR 567
FLG 565 OQC 390 IOL 355 AHR
2 A SISk, 317 IQT 252 ODV 197 BYM 164
‘\{’[‘I;§§M€7)'P;‘(X)I.NE Iﬁﬁ: KFQ 154 PB 141 AWP 126 ICV
KANSAS’ YL OPER. 107 NJS 105 DMF 118 FMX 83

ATORS CRYV 74 IEL-KDO 58 FRC 53

CONW 46 KQJ 38 EFE 37 MUY

20 NT 28 HL-OFR 24 LRR 17 BYV-CMYV 16 LWP-KFD
ISEYY 8 LGR 7BSK 4 AWB 3 DVQ 2 KM 28.

MISSOURI—SCM, . R. Cannady, WOEYG-HCP—
The Missouri Bulletin continues with but two objections.
‘Write today for your copy. The 8t. L.LA.R.C. and A.R.F.
of Bt. Youis, the ILAR.C. of Kansas City, and the
8.M.A.R.A. are the leading clubs reporting radio aectivi-
ties on the increase. WOBMA again led the siute, followed
closely by WIMZD—a new one in big traffic totals. Both
stations together with WO9GBJ and LLN made BPL.
WOITAP and NNZ get ORS. Operators interested in Offi-
cial Phone Station (or in ORS. or OBS8.) appointments
should get in touch with the SCM at once. Those inter-
ested, let us have your suggestions and ideas. We will trv
to please every active man. The standings of the dctivity
CUP RACE for this year will be released soon.

Traffic: WOBMA 710 MZO 507 GBJ 338 ASV 301 ALJ
286 LLN 214 IJW 143 NNZ 133 GTK 117 ENF 105 CJR
98 FDK 93 ECE 69 LBA 66 AQX 60 CRM 53 CVP 50
DIC 48 KVN 37 NAQ 20 HUZ 20 HUG 19 IXO0 18 AEQ
17 JAP 16 EYG 15 FNO-AAN 14 AME 13 OMG 12 AUC-
DPJ 10 DUD-OLC 9 JPT 8 HNM 5 JEH 4 KEF-MLR 3
HVC-JTWI-DPF-¥ZJ-1.VA-DGI 2 EOW 1.

NEBRASKA—SCM, Samuel ! Wallace, WOFAM—-
WOBNT says work at WVU prevented more Amateur
work, buf look at that total! WODI is trying to help the
hoys get schedules. WODMY is all e.c. now. WOFAM has
two West Cloast schedules. WOEWO is winding transform-
ers. Good reports from WOJLP, DCC, JEE. WOFXP is
rebuilding to c.e. WODGL is still DXing. WOEEW says
WOEYE got his license fixed up. WODFF is back from
Indiana. WOIFE is knocking ‘em stiff. WOFZX has & bunch
of I'B schedules, WOKPA has ¥B West Coast schedules,
WOFGS is working & North and South schedule. WOCUY
says last month was the hest traffic month for him.
WICWM says if Clyde Wright, Port Quinby, and Jack
Frost would lay off he might get time fo work a little.
WOPHF can handle traffic for Ellis, Diller, Harbine, Jan-
sen, Plymouth, Beatrice, and Steel City; he has free phone
to all these places. WORJIP reports for Omaha gang.
WYEDY says all the Auburn gang is sporting new a.c. re-
ceivers. WOOPP cracked his crystal. WODHO saved a
postage stump by having WIOPP report for him. WOPEX
and KVB send first reports. WODLK is back,

Trafic: WOBNT 2436 DI 517 DMY 538 FAM 181
EWO 120 DGL 4 EEW 3 FXP 21 IFE 608 FZX 475 KPA
301 FGS 260 CUY 214 CWM 56 JEE 53 PHF 47 KJP 34
EDY 22 JED 15 DLK 17 PEX 16 KVB 11 OPP 18 DHO 6
BQR 2 EQW 105 JLP 22 DC 37,

NEW ENGLAND DIVISION

"SONNECTICUT—8CM, Fred A. Ells, Jr., WICTI—

-+ WI1FIQO leads the Section with a bang-up total. Fol-
lowing BPL: W1FIO, AMG, CJD, MK, UE, BYW, BDI.
WIBHM ran up big 88 score. Through kind help of
WIDPEK, DOV was loaned an FB7 for 88. DX at WIEWD
was Germany on 14 me. WIGC can QSP to most any
point. WIAPW clears traffic within 24 hours. W1GGM
uffers telephone delivery to (Greenwich and Stamford.
WIBMP works West Coast consistently on 3.5 me.
WICNU delivered a message 26 minutes after it was filed.
WIBZ reports many stations showing active interest in
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becoming OPS and cleaning up phones generally. W1AVB
is working on tritet. W1BQS was only able to listen on
8. Wallingford Radio Club elected following new offi-
cers: WICRK Pres., W1FDU Secy., WIEKD Chief Radio
Operator, D. Mac Treasurer, O. Lacroix Activities Man-
ager., WIEFW is cobperating with W1QP on 28 me. 'phone
tests, WIDOW says Waterbury gang visited Bristol Club
and W1BHV gave & fine exhibition of magie. High winds
nearly snapped mast at WI1BFS., WIQV is the proud
papa of a girl, “Nancy Jean.” A detailed Conn. report is
printed in ‘‘Hamonics,” which is published by Conn. Brass
Pounders Associution. Drop a line to (CBA, Box 502,
Norwalk, Conn. for your copy.

Traffic: WIFIO 614 AMG 569 CID 568 MK 439 UE
104 BYW 284 BDI 270 BHM 242 DOV 194 EWD 193
KEL 188 DOW 151 DFZ 139 GC 138 ¢TI 132 DGG 112
APW 111 AUK 77 GGX 76 QV 66 DCI 64 BIX 59 GUC
53 HFW 50 AFB 44 BWM-ES-GGM 41 BSS 35 DBU 24
BMP-BIQ-NE 21 CNU 20 GKM 17 ESD 11 BNB-8Z-
GTV-GKQ 6 EAQ 5§ FUY 4 HIW-GUK 3 CUH 2 HOP-
AVB 1 BFS 12.

MAINE—SCM, J. W. Singleton, WICDX—WIEF is
warking bard on trunk lines. W1FIL, located at Portland
Exposition, was operated hy WICRP, CPT, DEO, DI1J
and CHF. WICHF bas seven good schedules, Send
‘W1BOF dope on your schedules. W1BTG enjoyed 88 con-
test, WIAQW renewed ORS. WIGBM is in line for ORS.
WIDFQ uses ‘phone and c.w. WIEBM is new ORS.
‘W1DHH uses pair of '50s in final. WICDX was on more
this month. W1BNC reporis Waterville Club going fine.
WIEFA bas 59 tritet ose. WIFJP is working steady.
WIFNG applied for ORS. WI1EZR is back on 3.5 me.
WI1BTA wants schedules. WIAPX visited CRP and CPT.
WI1CRP and ¥FA contacted on 56 me. ‘phone. W1DUJ
of Biddeford is now at Warren. Hamfest in Lewiston
Saturday, Feb., 17, at De Witt Hotel; cost is one buck.
WIABQ is recovering from iliness. WIGHK looks like
ORS material.

Prafiic: WICPT 352 EF 202 FIL 248 CHF 231 BOF
228 BTG 176 AQW 110 GBM 91 DFQ 88 EBM 82 DHH
48 CRP 61 CDX 53 BNC 35 EFA 26 BLI 18 FJP 12
FNG-EZR 11 BTA 5 AGL 2 HIL 1.

EASTERN MASSACHUSETTS—SCM, Joseph A.
Mullen, W1ASI—The XRM, W1VS, reports with his chops
dripping to the total of 597. Close behind is EVJ and CRA.
W1ASI gets on at intervals. W1ABG is praying for second
place in S8. WIKH is QRL hamfest activities, WIWV
handled WX with Mt. Washington. WiLM is ready to
vive up his ghost due to schedule failures. W1BBY has
new anfennae system. WI1EVJI’s neighbors are planning
a lvnching party with him in the leading role on 1.7 me.
WIBMW keeps daily schedules with the RM, W1JL re-
ports annual banquet of Middlesex Club late February.
WIRE is going big on 1.7 mec, traffic. W1VS is handling
Byrd traffiec. WIBZO is reappointed ORS. WICRA and
HR are after ORS renewals. W1VX celebrated his Sth
angiversary on the air December 10th. WIAKY has
tritet job. WICFU holds four schedules. WICNA worked
(36NP on 3.5 me. WIZO has two fifty watters on 7 me.
WI1EVE has his rig working ¥B. WI1BEF is hoping for
top place in SS. WIACH has a rack job under way.
WIGEC is confined to hospital. WIGEN has MOPA on
7 me. WIFRO is building up her totals. Old W1BFR re-
ports his activities as 163. WICLE reports for first time.
WI1BSF is ex CCP, W1CGM, AKN, 8B and ZX are QRL
plans for greater Boston hamfest to be held late in Janu-
ary. It will be sponsored by South Shore and Kastern
Mass. amateur radio clubs, W1AQI is working as orderly
in hospital with GEC, W1BJN, scribe for M.A.R.A., sends
following dope: WIEMG works DX on 3.5 me. W1FSK
i8 building 56 mc. W1DAI has new 14 me, rig. WIDEV
took some of the rough edges off that burz-saw. WICTW
is getting along fine with 28 me. rig. W1EMF installed
new 50 watter on 1.7 me. ‘phone. W1BJN is attempting to
give EMF competition. W1CKYV gets fine reports on 7 me.

Traffic: WiVS 597 EVJ 389 CRA 375 BEF 286 ABG
280 WV 209 BFR 163 KH 107 AGA 102 FRO 91 BSF &1
GEN 62 BMW 56 BBY 50 EVE 46 CHR-ACH 45 ASI-
CFU 32 RE 20 LM 12 CLE 11 GEC-CNA 2,

WESTERN MASSACHUSETTS—SCM, Earl G.
Hewinson, W1IASY-WIRB—W1AS8Y and ETC BPL on
deliveries. WIHHR is QRL college. W1DUZ is second W.
Mass, OPS. 'Phone men are invited to apply for OPS.
WI1EAX reports ‘“Watchusett Air Relay” has 22 members.
The Springfield Radio Assn. is looking forward to 1934
Convention. W1ZB puis in his spare moments at the fac-
tory. WIBNL has tritet ose. WIHOD has Colling trans-
mitter, WIBKG should write WIBVR for schedules.
WIBVR is now WLE as NCS for A.AR.B. WIDCH is
eonducting code class for 11 C.C.C. boys. WIDVW gets
RY plus in Detroit on 3.5 me. WIETC BPLs for first
time. WIASY workedPA@GAS on 3.5 me. Active in SS:
W1BKQ, EOB, COI, FATL.

Traffic: WLASY 313 ETC 289 CCH 177 FAJ 171 COI
164 EOB 152 DVW 118 DCH 94 BVR 77 CPUJ 50 BZA
73 DIE 46 ARH 43 BKG 39 BKQ 28 HOD 27 AJD 20
BNL 10 ZB-BWY 6 OF 4 BEAX-DUZ 3 HHR 1 DTA 48,

NEW HAMPSHIRE-—-8CM, Basil F. Cutting, WIAPK
—~WI1UN is handling traffic with WIFEX. W1BMM is
QRL railway mail job. W1GDE is ORS applicant. W1FCI
renewed ORS. WIDMD’s 88 score is around 30,000
points! WIERQ and DMD BPL. WIGWY works DX on
14 me. W1GXT likes single fube operation. WiHIM has
SW-3. W1DUB is working in Capitol city. WICBB has
FB-7. WIAYA has 50 watter in final stage. W1FTJ and
RII and BHJ are rebuilding. WiFFL is active A.A.R.S.
WIGEK did good work in 88. W1AVJ is on 3.5 me.
WI1AGO and FGC held a contest of their own in 8S.
WI1HTO is new Nashua ham. W1ANS operates 1.7 me.
‘phone. WI1AFD moved to new QRA. W1HQV iz on 56
me. W1BAB, MB and BFY are back with us. WIAUY is
looking for over-modulation as per Jim Lamb’s article.
WIHFOQ enjoved the 88, WIIP is on 14 and 7 me.
WIBJF and ¥FZ are new ORS. Our Super 'phone station
at Glencliff Sanitarium is doing a fine job with W1CCM
as chief opr. WIGKE uses e.c. oscillator MOPA, WiCUN
is interested in 28 mc. work. The St. Paul’s 8chool Radio
Cllub is awaiting antenna insulators. W1ET of Dartmouth
Clollege is building new high power rigs. The north coun-
try sends a fine report from Berlin: W1AP, TP and FGM.
W1APK has been QRL Radio Service Lab.

Traffic: WI1ERQ 658 DMD 534 AVJ 292 AVL 250
BIF-UN 124 FFL 68 BAB 8 CEY 59 CUN 54 GDE 52
FFZ 16 FCT 26 CCM 2 APXK 54.

RHODE ISLAND—8CM, Stanley Atkinson, W1AFO
~W1GTN has new super almost under control. Wi1CAB’s
new Jr. op. cun say “dah dah.” W1GOG is devoting much
time to R.IN.G. WICPV has new ec.c. rig perking ¥B.
W1ASZ is back at old QRA. W1DDY is rebuilding for
14 me. WIBLV BPLs; he worked 18 west coast stations
on 3.5 me. in seven days.

Traffic: WIBLV 779 GTN 75 CAB 68 GOG 53 CPV
23 ASZ-DDY 12.

VERMONT—8CM, Harry H. Page, WI1ATF—The
“Cireen Mountain Rattler,” A.A.R.S. Journal edited by
W1BD, is gaining a national reputation. W1DQK handled
important traffic between Fort Ethan Allen and Washing-
ton. WIAXN and CGV ran neck and neck in 88, W1FPS
grinds out his “OQST” regularly on 1884 ke. W1IBJP is
outstanding “Unlimited Phone” licensee in V¢,

Trafiic; WIATF 174 CCF 166 DQK 109 AXN 89 BD
76 CGV 63 BJP 39 GGT 37 GAE 32 FPS 23 EJF 14.

NORTHWESTERN DIVISION

DAHO—3CM, Don Oberbillig, W7AVP—BOISE—Gem

" State Amateur Radio with 40 members held first
annual feed. W7DQC was drowned while duck hunting.
W7GU installs forest service transmitter. W7DAW is
building hearing aids for deaf. W7DBP orders new '10s.
W7DLS will be c.c. W7BMF schedules AIG. New
AARS.: WICUG, DKM. 28 me. ’phones: W7CSP,
CKO, CZ0, CP, DAW, BRU, BAR, DEB, IY. W7BRY
serves state on Police radio committee. W7ABK hears
KJTY. W7DEQ and EAY work on Radio Club Banquet.
W7BRU and CHT worked in 88 with flea~power. W7AVP,
CFX, BLT test radio conditions for all-day reception
from Boise to Twin ¥alls to demonsirate feasibility of
police radio. W7AXY is playing checkers, W7ASA works
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14 me. WTBCU has new PR10O. W7ATN puts 500-watte
into two '03As. W7BHN is back on air. W7KI is at
WUBJ. W7AYP lost hig appendix. W7ACP is QRL YL.
WINEH and AVZ are getting ready for husy season.
W7GL paid San Francisco visit. 3.9 me. ‘phones: W7KJ,
JY. WYCAP likes 7 me. W7BAA is QRL A.AR.8. and
Red Cross traffic. W7CSW has flea-power 1.7 me. 'phone.
The SCM wants a post card from every ham in idaho
next month reporting activity. Let’s put Idaho on the
A.R.R.L. map.

Traflic: W7AVP 309 CHT 81 CAP 4 BAA 62 IY 12
BRU 71 CSW 21.

MONTANA—SCM, 0. W. Viers, W7TAAT—38 par-
ticipants : WYBVE, CRH, CEG, BSU, BHB, BJZ. W7BJZ
is new ORS. W7BDC is first OPS in Section. W7FL is
still on. W7BDJ says skip is wrecking A.A.R.S. schedules.
W7CCR was headed for BPL. W7ASQ reports three new
Helena stations. W7BMX is putting on new class A station.
W7BSU hag ’60 in final, W7BDS, BYE, CPY, CBY, BHS
and EDJ, all of Roundup, reported. WY7AFS, quit the
farm. W7CT has nice 'phone. W7AOD has swell 3.5 me.
signal. W7CRH, BVE and AAT made BPL.

Traffic: WTAAT 536 FL 13 CCR 296 BHB 28 BIZ 67
AOD 76 BDJ 81 ASQ 91 BVE 286 BMX 18 BDC 11 BSU
104 BDS 5 CPY 10 CEG 12 CRH 490.

OREGON—SCM, Ray Cummins, W7ABZ—W7HD,
ABH, DBR and MF make BPL. W7BHT is now at St.
Helens. W7AMTF illustrates his FB letters. New poles at
W7AZJ. W7WL has complete link-coupled rig. 120 footer
at W7ABZ came down in big wind. W7MQ, BEE, AIP,
and KR purchased whole layout at ex-W7PL. W7BKD,
AIP, and BDN are sctive on 7 me. W7BZS is active
A.A.R.S. W7DP is new prexy of Pendleton Club. W7CFM,
BUB, and BDU are putting in '03As. W7KL is “Moresin”
W. U. traffic from Olympia. W7AYN, CVL, ALB are new
ops at WUBH. W7ANB is building new shack. W7BGF
has automatic switch for QSY from 7 to 3.5 me. WIQW
“ash-canned” the '46s. W7AHZ and ABZ shelved the
'528. 212D modulator at W7BEK. WIFQK, ex-college
prof., i new member of V.R.C. W7UJ can work only
W8’s. W7BRH has new transmitter and receiver. W7DEA
reports on Cloos Bay gang, W7DWQ's antenna came down
six times in our storms. Severe storms in Oregon and
Washington gave W7CQU, WR, AYV, and AXJ the
opportunity for nice emergency work, New Medford Club
officers: Pres,, W7CRN; Vice-Pres., DHZ; CIK, Secy.-
Treas., and MF, reporter. W7LI schedules KAIME.
W7BWD, AVB, and DEA are dodging the rain, and sea
waves. WTDVX possesses erystal 14 inch square. WIOWH
is getting gurgle out of his note. New C.B.A.R.C. mem-
bers: W7DMK, and CTR. W7CMX and CSQ visited the
SCM. W7BLN has cc. rig perking. W7DP gave up
schedules because of QRN., W7BEL keeps in touch with
home through schedule with W7BOO. W7DBR handled
traflic from KAINE and AC2RT. W7DPX is ex-WOJIDU
now living at Newberg. W7CHB has long hop 14 me.
schedules. W7DJT is QRL school. W7QY is rebuilding to
100 watts c.e. W7AXJ handled Alaskan SCM report.
W7ANX is going to build c.c. super. W7AIG has SW3.
W7CXK worked WIBLV on 3.5 mec. with single '45.
‘W7AOQI lost one of his pet DX ’10s. Nice traflic reports
received from W7CEJ, DCI, DCR, 8Y, and DXC. Our
#oal is 150 traffic reports on March 16, 1934,

Trafic: W7HD 401 ABH 302 DBR 271 MF 272 AYV
246 AXJ 240 DP 124 CEJ 112 ABZ 56 ECO 55 BRO 54
BLN 52 BWD 49 AXO 47 AVV-DUE 46 AIG 43 BQO-
COU 40 CHB-CVL 33 AMF 32 DXC 26 BRH 29 WR
24 BUB 23 LI 22 DCR 21 BMA 20 DCI-BKL 18 8Y 16
BNK 15 AQI-DWQ 12 CXK-CIK 8 AVB 5 BBO 14
ANX-ALM-DVX 4 AZJ-BGF 3 AHZ-QY 2 CMK 4 BZS
vV BXO-EBQ-AYN-DJI 1.

WASHINGTON—RCM, Stanley J. Belliveau, W7AYO
~~W7CZY leads the Section. W7LD is doing very nicely
with tratfic. WIWY says his total not due to 88. W7AYO,
AAX, CYS, aud DM handled emergency traffic for NPRR.
W7BYB has "03A. W7CAM has new jr. op. W7IG is QRL
AAR.8. W/BHH is still listed in 8 YLs date hook.
W7DLG reports tratfic but doesn’t say how much.
W7AVM heard KITY and WHEW. W7APR and CND

were active in 88. WIDVY send first report. WTAFC is
new OBS, WiDZX needs Europe for WAC. New report~-
ers: WICQK, GZ, APO, DRD, CDD, CWN. W7AGE
makes BPL. W/DRY applies for ORS. W7AZI clicked
H2ZD., ¥FBXA al W7CQIL W7ABU rebuilt. WYDPU works
Southern Calif. on 1.7 me. 'phone—-5 watts input. W7AHT
ops at Airways Station. WYBEV uses iwisted feeder
gystern. W7CHU handles Iotsa trafic. W7BBK and AWY
keep the air hot at Ritzville, W7DGY worked a new state.
W7APS doesn’t think much of skip. W7AHQ is always
first station to report. ExSCM, WYRT is back on the air,
W7QI sent a ‘66 to the land of sky *blew’’ waters. W/DET
is building MOPA. Following report by radio: W7/CWL,
BG, €GO, AMN, BUW, ECM, DMN, EAW, BTW,
ALH, AWF, CZY, CSK, BLX, AJ, CKH, DGN, DJJ,
YH, CFK, AWQ, LD, AIT, CPF, CGO, A8Z, and AEM.
DON'T FORGET THE BIG SEATTLE CONVENTION
THIS SUMMER.

Traffic: WICZY 854 WY 627 LD 468 AGE 274 AYO
206 DVY 175 CQI 170 AWF 132 ALH 129 BLX 120 RT
93 DPU 89 DRY-BHH 73 DLN 70 ABU 69 CHU 65 IG
64 CND 58 BYB 51 APR 50 QI 49 AJ 45 AAX 42 CPF
41 DGN 40 CFR 38 APS-DJJ 35 CSK-ASZ 32 CYS 30
AMN 27 EAW 23 DGY 22 BG 17 AZI-AHQ 18 DET-
CWN 13 OWL 12 BBY-CXC 10 AIT-DZX 9 DWC 8
CKH-DRD-AWY-KO 7 BTW-CCT-CAM-BUW 6
AHM-ECM-DM-BBK-AVM 5 CQK-AWQ-AUP 4
CDC-GZ 3 AHT-BUB-YH-0S8-BUX 2 DMN-CDD-
CFY-BEV 1 CGO 46,

PACIFIC DIVISION
I AWATII-SCM, C. D, Blaten, K6COG—KBGZI has
portable TPTG. K6AUQ is putting '04A in final.
KOGUA is getting new call. KEEWQ uses pair of '044s in
e.c. rig. K6JPT makes BPL for first time.

Trafic: K6EWQ 1562 JPT 523 GUA 280 FAB 180 AUQ
67 GQF 49 CIB 24 GZI 18 EDH 2.

NEVADA-—SCM, Keston L. Ramsey, WGEAD—
WOGYX uses '46s in final. W6HOB’s sister is W6KAB.
‘WOAJP uses link coupling. W6FUQ has new super het.

Traffic: W6GYX 99 UO 94 HGL 57 AJP 25 FUO 11
HOB 3.

LOS ANGELES—SCM, Francis (. Martin, W6AAN
—-The gang came through with nice increase this time.
Federation Hamfest at Bell Club went over in big way
with attendance of 215, This same Bell Club wins the
new $Hection Banner donated by Chief Route Manager
W6BPU. WEJTF sets good example in reporting—old
timers please note. W6AZU has fun with skip-cold WX.
W6DWH reports via W, U. W6AKW was down from
desert several times during month. Bad power noises st
W6FZL. W6COF has shielded rig—500 watts input.
W6EZF s building low power ’phone as auxiliary.
WB6GNM continues FB line of schedules. Reports
from W6MA-W6AM indicate excellent results with
drectional beam. W6CLY goes domestic and totals
suffer. - SW3 at W6PD. Traffic bug bites WBEK
again. WORZ gets new Class A ticket. Don and Mac at
W6GXM and CII are rolling up the old totals, W8IIK
reports plenty trouble, WBANN routes Byrd traffic
through New Zealand. The old portable at W6EYE is in
the field again, WEDZR blows filter. Red Cross Roll Call
kept W6DQZ busy. New antennae at W6TRD, Most of
traffic at WGAHP now on 14 me. "phone, W8TN pushes
‘52 final with '52 buffer, W6DIX at March Field reports
ignition QRN from Planes. S8 Contest brings out WeHHG.
WBAGF moves away from power leak, WOEFH gets new
Junior Op and First Class Radiophone ticket same month,
Hal Nahmens is building ‘phone rig. W6DOK was heard
in ZL at 9:35 a.ro. PST 3.5 me. The inter club contest is
bringing out bunch of new reporters—here are some:
W6AXQ-COF-CHU-CTT-DZI-EFH-EJZ - FDOQ.- FMO-
GVI-HT-IZX-HTF-WO,

Traffic: W6ETL 2202 CUTI 595 CXW 529 GXM 518
CII 353 AHP 347 GNM 340 NF 837 AZU 311 ETJ 272
BPU 207 FIT 169 DZR 154 EGJ 130 FXI, 105 FTV 90
ARKW-FOZ-FZL 80 HEW 65 AM 64 CVV 60 GEX 57
PD 47 EQW 46 IRD 45 AIF 42 BGF-DJC 34 EUV 33
CNO 32 CPM-DYT 31 GFG 29 1IX 28 DJS 26 TN 23
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HAH 22 DWH 21 AAN-DQZ-HHG 20 HXU-ITN 19 EK
18 GTE 17 BPP-HJW 15 DCJ 14 GNZ 10 EZF-IFC 9
ANN-DUX-HTO-HZB-IDU 8 BQF-BVZ-FNG-GMA-
JOU-LC 7 AGF-DOK-DYQ-FXC 6 CEM-EBJI-MA 5
FFN-RZ 4 DEH-FEX-GOX-JJU-ON 3 FSE-FVD-
FYW-IPX-IXH-JOE-JOJ 2 CLY-CUY-DGH-DIX-
DVV-DZI-EGC-HUM-JMJ-JA 1 FGT 6 WT 5.

" SANTA CLARA VALLEY—Acting SCM, Barton
Wood, WEDBB—W6CUZ received card from GSHB.
WOFQY routes Canal Zone traffic through K6 schedules.
WBDBB raceived Z8 and PY cards. W6BMW is stuck on
his FBXA, W6HCQ’s brother is KBA. W6G0Z entered
88. W6YX has possible source of 3000 originations and
deliveries! W6JUQ is new Hollister reporter. W6AMM
obtained Radiotelegraph second. New ORS: W6CUZ, VX,
BCF; OPS: W6QR; 00: W6QR. Renewed ORS:
W6CEO W6CEH's 400 watt 1.7 me. ’phone is well started.
WO6IUZ uses single-wire fed antenna. W6IWU brougnt
portable to this Section from Bakersfield. W8IXJ found
key-click filter causing chirp. Peninsula Radio Assn. en-
joyed talk on super-hets by E. M. Sargent, designer of
Sargent 9-33. W8BHX is organizing code practice class.
WOFBF is one of YG's chief ops, W6GFW has been clean-
ing up sigs. W6BSO has to re-erect whole station for every
transmission. W6HZW expecis to use ’phone exclusively.
WO6HJITF is building c.c. rig.

Traffic: W6CUZ 319 FQY 276 DBB 235 YG 75 BMW
53 HCQ 36 GOZ 31 ¥BW 26 YX 26 JUQ 14 1UZ 2,
(WEFQY 93 Qct.—Nav.)

EAST BAY—Acting SCM, P. W. Dann, W6ZX
{Phone Thornwall 6412)—Whoopie! That’s the way the
SCM feels over the GREAT reports from sll the East
Bay Section gang. Boy, keep it up! Non A.R.R.L. mem-
bers as well as members are urged to report. We need more
QORS! (East Bay Secn. takes in Alameda-Contra Costa-
Solano-Napa and Lake Cos.) WGAUT forwarded report
on Neapa gang. W6APB has fifty watt c.c. rig. W6BYS’
antenna pulled down a ladies clothes line. W6CZN gets
afflicted with “colditis”” in his shack, W6INX has un
FR7A. W6BPC QS0ed Z82A. WEFAC and CYX are on
low power ‘phone and c.w. W6IKK and GYA are on 1.7
me. ’phone. WBAUT isx QRL W. U. Tel. Co. W8PB
schedules OMITB. W6BUY is on 14 me. 'phone. W6PS
and WP are rebuilding, W6VS built a super. WOAF ix
working on the Railroad, W6IY and FII are QRL A.A.R.S.
drills. W6RF, CTX and EDO are busy with NR work,
WO6GHD’s traffic was all from KAINA, AC2RT and
K6GUQ, and was all mailed to destination, WBRJ has
new 4-stage rack and panel job., W6TG (Ex-7KG) is new
ORS. WeCBS, OPS, worked ZL1BQ on ’phone three
nights straight and handled emergency traffic for K6CTB.
Our 00, W6CIZ, built oven for erystal oscillator. WEEJA
says KROW moved to Oakland. W6FIL says WX in
Philippines NG. Active in S8: W6HRN, ATR, ZX, AF.
WB6ASH knocks ‘em all dead with 603 messages. WBIT is
building transmitter for AOJ.

Traffic: WE6ASH 603 TG 370 RJ 366 ZX 266 FII 127
KDO 112 ATR 107 HRN 97 YM 74 TT 48 1Y 39 CIZ 35
PB 30 AF-CBH 25 FIL 20 DHS 13 CBS 12 EJA 5 PS-
HH 4 RF 97 GHD 379.

SAN FRANCISCO—SCM, Byron Goodman, W6CAL
~-Thank you, gang, for biggest report in history of the
Section, W6PQ, BIP, DJI, ENM, and CIS BPL. Tritet at
W6JAL. W6CWU schedules OM1TB. In 85 were: W6BIP,
ENM, DI, IS, AZX, GWW, ABB, AZK. W6PW has
noise eliminator gadget. Three new states for QRP 3.5 me.
rig of W6DQH. W6CAL is QS0 W9's on 28 me. W6GIS
handles China and P. I. traffic. First report from W6HJIP,
JQJ. W6IDN schedules BPP. W6ATP is 100% YL sta-
tion since Chuck joined Navy. W6JVU handled C.C.C.
traffic. W6IMR is DXing with QRP 3.5 me. rig. PP 458
kicking out fine for W6JBZ. WBAWA is experimenting,
W6 HSA likes HAMFLASHES, which comes gratis to all
reporters. WBIDG ut Fort Bragg has three schedules,
W6IU and BVL have YLitis. W6BAY, OS, BIM are re-
building. W6DDO schedules K7DOF, WeWC likes e.c. ose.
in MOPA. New receiver at W6GQA. W6UL is c.c. on 7 mec.

Traftic: W6PQ 1924 BIP 466 JAL 416 DJI 375 ENM
250 CIS 248 AZX 184 ABB 235 CWU 162 PW 140 NK

117 DQH 79 CAL 84 AZK 66 GIS 54 HJP 50 IDN 40
DTR 37 ATP-JVU 33 JMR 22 JBZ 19 AWA 11 GWW-
HEA 9 JDG 8 11T 6 JQJ-BAY-0S8-DDO-BIM 5 BVL 4
WC-GQA 2 UL 1.

SACRAMENTO VALLEY—8CM, George L. Wooding-
ton, WODVE—WG6GAC is high traffic man, W6INB is
new traffic man, W6GHP is rebuilding. W6JDD is only
active ham in Weed. W6IZE got tag from FRC for RAC!
W6IQH has BCL trouble. W8JPI and FLR are making 56
me. rig. W6GUK bought ATM’s outfit. W6GSP is trying
to make MOPA work. WBFEJ and FYY are still with
C.C.C. W6GCM has been running down power leaks.
WEEFM has rig inclosed in glass case. W6DVE received
new license. WOH VM is on with c.c. MOPA. WoFOD blew
transformer. W6CKV was home for Christmas. W8JOR is
coming on with pair of fifties. W6DFT built new receiver,

Traffic: W6GAC 87 DVE 71 CGJ 14 DFT 4 INB-GGVM
3JDD-ENC 2, -

ARIZONA—SCM, Ernest Mendoza, WoBJF—W6DKF
has been appointed Phone RM. See him about test for
OPS appointment. W6ALU makes BPL in 12 days. New
receivers: WOGZU, IJR, HKX, JIW, GBN. W6IQY has
*52 final. W6IIF and HVY are on A.A.R.8. drills, W6CQF
is at KVOA, W6HUZ blew final. 1.7 me. *phones: W6FOH,
FPF, HBR, FKX. W6BPV uses condenser mike. W6DHR
is gunning for DX, W6HCX has 63-foot poles. W8JRK
had BJF revamp his PP heap. W6FRW is second op at
JRE. W6GGS is designing portable transceiver. W6DKF
keeps busy grinding crystals,. W6CKW alternates betwixt
3.9 me, ‘phone and 7 me. e.w. W6HQG is new operator ab
Ajo. WEILL puts Glendale on the map, W6IZU wished
for a new 825 for Christmas. W6IOG has bigger power
supply. W6BJF returned his call to FRC in favor of
W6QC. W6GUQ has ’'11 final. WBCVW has pair of
'04As. Flagstaff brags radio elubhouse with 1009 attend-~
ance. WEEAN visited DCQ. W6EGI is looking for a place
to hang his commercial ticket, WBDPS uses self-excited
211 TPTG. W6BYD plans a radio store at Tempe.
WB6GFK covers the state far an oil firm. W6ZZBC is
making noises on 7 me. In Phoenix we have their majesties,
the “King” (JYQ) and the “Queen’” (IXC). We extend
our sympathies to W6HAX in the Joss of his mother-in-
law. WBDVI has a “for sale’ sign on his junk. WBAND
discovered how to scorch holes in 7 me. with a 211!
WOBCD likes PP c.c. MOPA, W6IIG adds ZL to DX.
W6GZ is a radio “pleeceman.” WEFEA is interested. in
television. WOHEU tries contacting his dad, W8JDW, in
Ohio. WGCKF plans ship job., WEEKU uses 212Ds for
modulators. WEDSQ is interested in motorbikes,

Traffic: W6ALU 424 IQY 18 GBN 17 1IF 9 GZU 7
TR 6 CQF 5 HUZ-DOW 4,

PHILIPPINES—Acting SCM, Newton E. Thompson,
KAIXA~KAIPS is leaving for States Dec. 21, also
KA3AA on Dee. 28. Seagsons (reetings from the Philip-
pines.

Traffic: KATHR 2074 RC 796 NA 557 CM 554 LG 261
ME 149 OR 108 (8 87 CO 95 XA 36 TS 26 8X 20,
KA3BAA 105 KA4GR 11 KA9WX 113 OM1TB 621.

SAN DIEGO—SCM, Harry Ambler, WBEOP—RMs
W6QA, WoFQU, WHIBK. W6BMC and BAM make BPL.
W6DQN has FB total. WEFK schedules Guam. W6FQU
says local del. net FB, W6FWJ has five schedules. W6ITP
has vertical ant. WGJHC is new ham. W6CNB and 1QX
are QRL YLs., W6IBK, ‘phone RM, has three schedules.
WEBOW worked KA. W6FQM is new reporter. WAKY
handled traffic for Byrd. W6GTM and AXN are going c.c.
W6DWA has 14 mec. 'phone. W6GNT is attending college.
WOBCF is at Stanford Univ. W6GNP is taking out OPS.
W6LD has new 'phone. W6FET is now ORS. W6BHV
made fine score in 88, W6EOP has new rig.

Trafiic: W6BMC 1518 DQN 417 BAM 254 EFK 205
FQU 193 FWJ 123 BHF 59 IBK-BOW 19 EOP-FQM 18
AKY 17 AXN-GTM 16 DWA 9 GNT 8 GNP-LD 5 FKT
4 BHV 1.

HAN JOAQUIN VALLEY—Acting 8CM, A. H. Green,
WBAQZ—WBCXK (ex6BHQ) and CLP make BPL.
WBCGM is adding '52, W6WA is on 1.7 and 3.5 mec.
WBAEW has gone to 'phone. W6EJU-FKV combination
has new a.c. receiver. W6GEI is pouring 200 watts into
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fifty. W6HPZ puts on code practise nightly except Sun.
and Mon. on 3505 ke. at 7 p.m. PST. W6FFU likes Link
Coupling. W6CRF and GZH are Fresno newcomers.
W6AME attends U.8.N.R. meet at Fresno. W6GKE leaves
Bection for LA School. WEEPQ says KA and VK sched-
ules good, WBAGYV is handling A.A.R.8. traffic. W6FYM
has new job. W6CLP is trying for Hurope schedule.
W6DTJ is working over MOPA., W6BIL resigned as
President $.A.R.R. W6CCW and GUZ have FB7s. W6BLJY
is rebuilding. W8GFZ’s new QRA: Delano, W6BXB has
he-man rig under way. Stockton Radio Club elects new
officers: W6BXB Pres. It is with regret I report Gus
Cates (W6GAIL) for “Silent Keys.”

Traffic: W6CXK 352 HBZ 269 CLP 235 EXH 117
FYM 88 AGV 72 EPQ 71 AOZ 68 GEG 44 ENH 40 GKE-
FFU 34 WA 27 AME-TKG 24 CGM 22 BIL 19 CRF 16
FYN-JNL 15 AOA 12 BBC 7 GQZ-AEW-EQI 4 BRP-
DQV-DTJ 2 GJO-SF-DZN 1.

ROANOKE DIVISION

ORTH CAROLINA—SCM, G. H. Wright, Jr.,

W4AVT—All N. . hams are urged to attend State
Club hamfest in Winston-Salem on Feb, 4th; to read QST
and “The Tar Heel Hawm’; and to be on the air for NC-
QXSO party each Sunday afternoon. An early Sunday morn-
ing NCG-Phone party is led by Phone RM W4PW. A sug-
gestion is being made that 1.7 me. 'phones form a net.
The 8CM would like to hear from 1.7 me. 'phone opera-
tors who are interested, W4CCH worked all districts on
3.5 me. W4CJIP says R. 1. and SCM are human (7).
W4BVD worked a “PA.”" W4TP, DW, MR and CGH
jiked the S8. W4BHK is radio operator, linotype operator,
and movie operatar. W4RE worked “G’ on 3.5 me. W4UB
has c.c. on 7 and 3.5 me. Active again: W4QI, AAE.
W4RV likes new NC-Phone net. W4BST is building c.c.
rig. W4BHR doesn’t think much of “junk’ traffic in 88,
W4QN is now in Salisbury, N. ¢, W4ALK has extended
trunk line ‘¢ into ¥lorida. This line has N.C. connee-
tions through W4BREK, BAH, DW, AVT, BOH. W4IF
worked a ‘“VE3” ’phone. W40G rehuilt from stem to
stern. W4CAY is adding %00 tube. W4RA turned DX.
WA4NC is completing 500 watt rig. W4ABT is very QRL!
W4COK is building rig with pair of '52s final. On 1.7 me.
‘phone: W4CDQ, VW, AHH. New N.C. hams: W4CLY,
CPT, CQB, CPV. New c.c. rigs at W4AEH, BAH, CP.
W4CLB is building frequeney meter. W4BX has new rig
going FB, W4AIS is back in Forest City, N. C. and made
BPL this month. W4ATS received QSL from JIEC and is
now “WAC.” W4DQ gets out FB with rig using '463 PP.
W4ATY resigned as RM. W4EC is appointed to succeed
him. REMEMBER—free copy of “Tar Heel Ham"” to
each N.C. station reporting traffic to the SCM. Please get
reports in by 20th.

Traffic: W4AIS 597 DW 429 MR 242 ZH 173 TP 138
QN 119 CGH 100 EG-AVT 68 BRK 54 BAH 42 ALK 38
CJP 37 ANZ 34 AAE 28 UB-CP 18 BST-BLN 14 TJ 12
TF-ATY 10 BHR 8 BX 7 CFL-AEN 6 BVD-AEH-BYA
5 RE-PW-CLB-AHH 4 DQ-ATS-VW-BSS-CAY 3 CQB-
WX-CCH-RX-ALD-ABT 2 RV-QI-CLY 1.

VIRGINIA—SCM, R. N. Eubank, W3AAJ—Chief
Route Manager, Dave C. Woods, W3GE. New A.R.R.L.
member: W3DZW. W3DEH, CSI, OMJ operated at
Kiwanis Bazaar. W3BSY played chess game by radio.
New reporters: W3ALF, EGO, DEH, CYU, EBD, DFU,
BSW, ECQ, EGU, ALJ, BPA, BTM, BAN, 8KCB. New
iraffic handlers: W3ALF, EGO, DEH, BSY, EBK, EBD,
BPA, BTR, AVR, AEI, BPI, CNY, DRK, DFU, 8KCB.
New calls in Section: W3EGO, AKJ, ECQ, EGU, 4CLH
(Port. at VMI). Rebuilding: W3HV, CNY, AAF, BEP,
BZ, BSW, CKM, AGY, APU, AG, CVQ, CPN. New
transmitters: W3DZW, CYU, AEL, AVR, ASK, BPI,
CEY, EBD, AVR, DAM, BNH, AlJ, AAJ, AG, BYA.
New receivers: W3AAF, QN, ATI, ECQ, BAD, CA, EBD,
AJA, BGS. New antennas: W3CYU, EBK, EBD, CCU.
New freq. equipment: W3DAM, EBK, AAJ. New field
appointments: OPS-W3AEI, BIG, CNY. RM-W3GY

- {'phone), W3BUY was married. W3FJ is Control for
A.A.R.8. Net. Working DX: W3AUG, DEH, ¥FJ, CMJ,
AEI, BSY, EBK, BTR, DAM, GY, ADD, BWA, AG,

GVQ, BAN, AAD, SKCB. W3AKN conducts code class at
Norfolk Club. Experimenting: W3BZE, CYU, HV, AEIL,
ASK, CEY, (Y, AZU, CVQ, BYA, CPN. 'Phone stations:
W3GY, ONY, BIG, ASK, FJ, AHC, AEI, ASK. Rag
chewers: W3AHQ, BIW, CYU, AEI, EBK, ASK, BPI,
EBD, BTR, CKM, DFU, BSW, DAM, ECQ, AVR, AZU,
DINR. Traffic stations: W3CSI, CMJ, CFV, BSY, BRY,
CRM, CYV, CFL, MQ, FJ, DCU, DVO, CXM, BJX.
Added crystal control: W3BZE, DZW, BSW, BPI, BSY,
SKCB. Club news: Peninsula Club held big Oyster Roast.
Roanoke Club is working on 1934 Roanoke Div. Conven-
tion for Nov. 150 were at Tidewater Norfolk Hamfest
Nov. 25-28. New Lynchburg Club. Staunton Hamfest was
held in Jan, New club at U. of Va. Petersburg Club has
station on. Active in 88: W3AZU, MQ, BTR, CSI, ¥J,
BTM, DCU. Va. Contest winners: (1) W3BJX; (2)
W3CVQ; (3) W3BZE; (4) W3FJ; (5) W3BIW; (#)
W3AUG. W3CFL is back at Ohio 1. Orth, W3GY, is
giving OPS exams, W3BUR is back at Roanoke. W3CVQ
ig collecting Roanoke reports. W3TJ got bug. W3TJ, BEKG
want SW 3, W3BAN is helping hams into bands. W3BJX
wants schedules from 6:30-7:30 p.m.

Traffic: W3HV 22 CNY 13 ALF 3 DZW-MT 1 CSI 49
RZE 22 AHC 21 DEH 18 BIG 3 CMJ 132 BAD 68 AEI
23 RYY 277 WBK 13 ASK 9 BRY 6 BPI-CEY-EBD-5
BPA 4 BTR-CKM-DFU 2 AVR 1 CFL 97 GY 18 MQ 12
DNR 9 CYV 5 DRK 4 AZU 2 FJ 407 AHQ 15 CCU 14
ADD 2 BIW 25 BGS 12 CVQ 8 DCU 105 BTM 74 BYA
48 AUG 22 CYK 16 BAN 5 AG 3 AAJ 2 BJX 203 DVO 54
XM 44 BAT 39 CFV 16 AKN 1 DGT 14 CWS 142 DDG
43 GE 5 CDW 24 CILJ 12. W8K(CB 5.

WEST VIRGINIA—SCM, C. 8. Hoffmann, jr., W8HD-
WLHF-WSEIK has been pounding brass for 30 years,
radio and morse! WEFWM has new zepp. W8DFC worked
west coast with 714 watts input. W8CZ is back to Charles-
ton. WSHI and LS rebuilding. W8JCB is building 1.7-me.
‘phone. WEEWU schedules JM and KQT. WSKEC
worked 84 states, WSCHDM is ‘phone OBS on 3990 ke. Ex-
WS8CLI is W8KYE, W8IWL is building RK18 amp. for
tritet. WSBDD is building new rectifier. WS8ESQ reports
someone bootlegging his call. WSFQB, BTV and BOW
were home for holidays. W8DWZ, HRO and JBY are
active in Morgantown. Monongahela Valley hams formed
the Mountaineer Amateur Radio Assn., with headquarters
at Wairmont. Officers: W8JM, Pres.; BOK, Vice-Pres.;
FQA/ILY, Secy.; EGS, Treas, On 1.7-me. ’phone:
WSGAD, HSA, ESQ, M, KWI, EP, BOK, ILY. W8GBF
erected new tower. W8TI worked VE5 on 3.5 me. W8HD
works west coast regularly on 3.5 mc. New reporters:
WSLBE, Sistersville, WSLBI, Moundsville. W8JKG ap-
plies for A.A.R.8. Skip is hard on W8ELQ'’s Pennsylvania
schedules. Ohio Valley Amateur Radio Club is planning
tri-state Hamfest to be held in Wheeling during late spring
or early summer. WSKSJ is doing good work on 3.5 me.
WSDFC, DPO, I8B, JM, JWL, JCB and K87 participated
in 88. W8HUK moved to Welch. WS8KLO and KTO
aitend Marshall College in Huntington. Northfork, & town
of 2000, boasts of 9 SWLs, and at one time five hams,
reports WSKLO. W8OK visited W8ZG-WLH. W8ADI
plans rebuilding U.8.N.R. station, WSDOB. The W. Va.
Bulletin hus again made its appearance, and is sent to all
reporting stations by the S8CM.

Traflic: WSEIK 229 TI 207 KWU 104 OK 93 JCB 77
ELJ 56 HD 39 KSJ 65 DNN/GQD 26 DMF 25 ELO 18
BDD-JKG 17 DFC 13 CMJ 48 EWM 6 JWL 2 LS 2
JM 155.

ROCKY MOUNTAIN DIVISION

OLORADO—S8CM, T. R. Becker, W9BTO—WIRX,

Ex-9DQG, is back after 7% year absence. WOGCM
and AYP have nice traffic totals. W9GJQ is now ORS.
WOCDE holds up the A.A.R.8. in his part of Colorado.
WOYECY reports from new QRA. WOESA sends usual FB
report. WOEYN broadcasé from top of Pikes Peak New
Years. WONIT reports from Loveland. WOKRV of Co.
“g,” CN.G. at Boulder i operated by WOJFQ, FNR,
KZG and FZB. WOKNZ is leaving the game for a while
on account of his health, W9BYY is trying to get a hottle
from LYE. WOEMU is getting new mike. WIAAB can be
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heard on 3.5 me. WOIPH has 750 watt bottle. WOMOF
has trouble with FB7A. WODNP is active,. WOBTO uses
50 watters., WOCKO is on 56 me. 'phone. WORJ will be
on 1.7 me. WOOATF uses ten in final, WOHQV uses "47 in
final, WOFYY is going to build 90 ft. tower. WOHRI is
going to schiool in Boulder. W9AUTJ is operating from LYE.
WOLNB pounds out on 1.7 me. ‘phone. WOCND is get-
ting an FBXA. WOFRP will be on with '03As Class B.
WIGHL is QRL school. WIBCW uses a '10. WOGVN
dropped his crystal! WOJIB services BCL sets. Anyone
wishing pictures of the Convention may get them by send-
ing 75 eents to WOKNZ, 1708 N. Royer 8t., Colo. Springs.
WOKEKY has YLitis. WOJFD is installing '30s. WOMVI
joined the Navy. WONIT and IFD were in 88. W9TX
was & loveland visitor. WOEHC joined A.A.R.S. WOGNK
is back from his ranch. Four stations make BPL: WOESA,
KNZ, IFD, GNK. 3.9 me. 'phones: W9BYK, HIR, GHY.

Traffic: WOEYN 348 KSA 1198 ECY 9 AYP 47 GJQ
240 GCM 172 CDE 76 RX 218 KNZ 702 IFD 236 EHC 38
GNEK 302,

UTAH-WYOMING—Acting SCM, Arty W. Clark,
W6GQC—W7C0H, Midwest, Wyoming, is newly ap-
pointed RM. Fellows, “Rig’’ will need cobperation on this.
Please help establish a Wyoming traffic net. W7AEC in-
stalled FBXA. W7ARK worked on 'phone in 88, W7AQU
lacks Asia for WAC. W7AMU reports for Casper. WINY
has e.c. WTADF is puzzied with operation of '52, W7CHR
will trade rig for “buzz saw.” W7CBL is tuning up.
W7BXS8 is going home to “ma’ in Houston, Texas.
WT7ACG has new '11 bottles. W7CJR is trying to locate
stray rig, W7CYN has gone hack to ’01As. W7CMN still
holds lead over his OW, W7DES is building rig. W7EDC
is new Casper station. W7EDI is new Parco station.
WBAFN makes BPL. W6JVB, how do you do it!!!
W6DTB worked VP 5PZ on 14 me. and UXI1A and
VK7RC on 7 me. W6DGR had 276A go soft., W6JVA
takes WX from WEAHD for Airways. W6FYR says most
of his schedules went “hunting.” W6GQC is *‘regusted”
with Q8B. WEWW is 3.9 me. 'phone OBS Mon. and
Thurs. 7 p.m. W7COH is c.w. OBS Tues., Thurs., Sat., 7
p.a. W6FRN was active in 88, W6DEM finds it diffeult
to keep schedules because of working hours. W6HIE
solved antenna troubles. UARC enjoyed merry Christmas
party with successful and very interesting demonstration of
two way 56 me. 'phone by W6DWH, IOF and AFN.

Traffic: W6GQC 603 AFN 508 FRN 155 FYR 139
GQR 82 DGR 68 AHD 55 JVB 24 JVA 13 DEM 11 DTB
3 EWW 2 EYS 1. WiCOH 87 AOU 82 ARK 36 EDI 26
AMU 23 AEC 3.

SOUTHEASTERN DIVISION

(LABAMA—S8CM, L. D. Elwell, W4KP—W4AAQ has
. A the largest traffic total. W4AG has the next highest,
closely followed by BOU and APU. W4AJY made a great
stab at the S8 contest. W4GL reports for Mobile. W4CQM
is » ham from the old spark days. W4COU is working
plenty foreign DX. W4BLL is Tech. Ed. Mobile Club.
W4BXY is rebuilding for c.c. ‘phone. W4GP is on "phone.
W4CPC was injured in motorcycle wreck, W4ANU is QRL
A.A.R.S. W4CBI has new type sky wire, W4BRA and GL
arve on 14 me. W4AP gets out FB on 14 me. W4CIQ, Mo-
hile Club station made 2 fine start in traffic work. W40A
gots Q5R8 from EAR164, W4DD schedules W6CNE on
14 me. 'phone. W4SN made 635 QSOs from Qect. 1st to

‘[Dee. 15th. W4BJA handled important traffic. W4CCP is

having FB time on 1.7 me. ‘phone. W4CHJ had a wreck
with the flivver. WABTA is putting in 50 watter. W4BBO
has new shack, W4BMM reports BDH is getting married.
W4RBZG, Secy. of B’ham Club, gave an FB party, which
was attended by 35 hams and their XYLs and OWs,

Traffic: W4AAQ 522 AG 398 BOU 320 APU 296 AJY
208 DD 92 BJA 72 CIQ 47 GL 23 BMM 22 AP 17 0A 11
KP 118 8N 52.

* HASTERN FLORIDA—SCM, Ray Atkinson, W4NN—
RMs: W4ALP (CW), W4WS (Phone), W4AGB (Phone
and CW). Florida 'phones handed the c.w. men 8 surprise
by handling the bulk of the traflic. W4WS, NN, AKH, TZ
and BGL make 100 total club.” W4NN relayed 510 by
‘phone. W4AZB ig putting up new antenna, W4HY has

new c.c. rig. WLAWE has new Class “B” modulator.
W4ANY keeps schedules. W4UX ig at sea. W4CFO reports
CCR building 50 watt c.c. job. W4AYO ditto. W4AXY
says “What about that Florida Hamfest?” W4BRI is new
ORS. W4PT is rebuilding 'phone. W4ATT is trying to con-
tact Tampa hams from G2TT, Liverpool. W4AIW was
busy with 88 contest. W4CPL is new Tampa ham. W4BOT
says traffic slow. WABNR goes to 1.7 me. 'phone. W4BBX
wants reliable schedules. W4CBK reports “Central Fla.
Radio Club” is being revived. W4COW is c.c. W4CIR
built new recetver. W4BUM is active traffic station. W4VP
is moving to Miami. W4TK is back. W4BNI is warming
up » 3.9 me. ‘phone. W4AMM is building a super. W4KM
likes 'phone traffic. W4CJ uses 3 watts input on ’phone.
W4AQU increased power. W4AOK worked VK on 3.9 me.
‘phone, W4COV is new St. Petersburg ham. W4CMN
holds eommercial first "phone ticket. Don’t forget to renew
your ORS.

Traffic: WANN 575 WS 223 AQU 53 DU 45 KM 24
MM 22 AOK 20 AGB 17 ANY 3 CJ 10 AKH 325 TZ 188
BGL 117 AGY 66 AJX 64 CMN 46 BUM 37 VP 25 HY-
BNI 16 BBX-ALP 14 AKJ 13 AZB 10 TK 12 UX 4 BRI-
DZ-COV 3 CBXK 2.

WESTERN FLORIDA—SCM, Eddie Collins, W4MS—
RMs W4ACB, W4AUW. W4KB worked ZL on 3.9 me.
‘phone, W4BGA is a proud father. W4BFD plans on
'phone. W4CMJ is almost ready for 56 me. test via air-
plane from 20,000 ft. All stations interested, write W4MS.
W4BMJ puts out p.d.c. sig. with spark coils. W4CQPF js
in Crestview. W4CQP is new Pensy station. W4ARV
passed Commercial 2nd exam. W4QK is going to QRO.
WAZZR was here for Christmas holidays. W4ALJ and QU
ure working at U.S.N.R. station NDD. W4ASV wants
comomercial ticket, W4AUV, BOW, AQY, and CMB work
1.7 me. ‘phone. W4AXP is experimenting. W4AQA and
ABK report. W4AUW ran up over 8000 points in SS.
W4COG operated W4MS in SS. X6BHG is going to get a
W4 call. W4QR is active in Midway. W4ACB was
swamped in Christmas Postal rush. W4BKD has F'B 28
me. "phone. Santa Claus gave W4BSJ a 50 watter. WA4CLN
is new ham. W4BPI wants an SW3. W4CDE is ruling the
3.5 me. band, W4VR says, “FB7A soon.” W4MS made
WAC on 7 me. )

Traffic: W4MS 173 CDE 13 BED 44 AUW 71 AXP 2
KB 40.

CEORGIA-SOUTH CAROLINA-CUBA-ISLE OF
PINES-PORTO RICO-VIRGIN ISLANDS—SCM,
CGeorge A. Love, W4UT—Our sympathy to the family of
CM20P, officer in the Cuban Army who met death in the
National Hotel battle. UM2RA, FA, MG, DO, AN, OR,
all use c.c, CM28V is back on air. CM2WW has trouble
with m.g. CM8YB is now ORS, W4MO has swell super.
W4CFJ iz building one, W4CDH is OBS. WYCPD visited
WAWC., WAWZ is on with new c.c. rig. W4ACQ has pair
of tens. W4BRG is working FB DX, W4COD has Collins
'phone rig. W4ALW is on 7 and 3.5 me. At the Dec. meet-
ing of Atlanta Radio Club W4WC was elected Pres.,
W4OBY Vice-Pres. and W4RM, Secy. W4APQG has tens
TPTG. W4CCJ uses MOPA on 7 me. W4UT handles
diplomatie traffic with NY1AA, Canal Zone. WA4CMA is on
3853 ke, W4SS gets 250 watts from lonely '52! W4CE re-
ports following 8.C. news: Palmetto Amateur Radio Club,
Jolumbia, 8. €., meets at 1, of 8, C. every other Wed.
W4BCN and CE are on 1.7 me. ‘phone. W4BNN is on 3.5
me. New 8. (. stations: At Gaffney—W9HJD (port.),
W4CNK, CPZ. At CCC, Awendaw—W2FLB.

Traffic: W4IR 238 UT 150 KV 78 CDH 44 CQQ-BO
38CM 30 CGT 278821 CFJ17DL 15 MO7RM 2BW 1
AZT 50 CE 46 AAY 34 CM8YB 21.

WEST GULF DIVISION
ORTHERN TEXAS—SCM, Glen E. Talbutt,
W5AUL—WS5BIL Chief RM; W5BAY Phone RM.
W5SP is new OPS. Several good Official Observers are
needed badly. And we want more OPS. New hams report-
ing: W5DUW Lubbock: W5AQS Palmer; W5DVV and
DFU Fort Worth; W5ATI Sulphur Springs; W5DQW
Abilene. W5AW worked KA, ZL, VP, J, OM and HR.
WB5ARV located a lost relative for someone, W5DAA
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reports new radio club at Terrell. Other reporting stations:
W5BTS, 1A, AJG, CJE, DJL, CYU, IT, DMD, CPT,
CPB, CHJ, CIJ, ANU, BII, ARS, BKH, AUL. Please
zend the SCM information on club activities. All stations
in this Section sare invited to report on the 16th of each
month.

Traffic: WSBIT 302 CIJ 253 ATI 192 DQW 183 ANU
121 AW 115 BKH 105 ARS-AUL 87 BTS 79 ARV 70 JA
57 AJG 28 AQS 22 CJE-DJL-DFU 19 CYU 14 DAA 12
IT 6 DMD 3 CPB-SP 2.

SOUTHERN TEXAS—SCM, D. H. (alk, W5BHO—
W5OW reports traffic picking up., WS5MN works A.A.R.S.
schedules. WHBKE is now DNCS for AAR.S. W5VV
gchedules K6BOE., W5BB handled two messages from
A.C. WHAFQ added another stage to transmitter.
WHCVW's new c.c. rig is FB. W5ADZ says 88 ran him
nutty. WSDBN and BKW report new receivers. W5BEF
and BEG report. W5BWM reported from Thibodaux,
La. W5ABH built new shack. W5CCI is QRL Navy in
San Diego, Culif. W5DUQ and DUQ are new hams.
W5DVQ and CFK are building 1.7 me. 'phones. W5DPA,
Houston Am=ateur Club, is being rebuilt. WECA is selling
out. W5APM rebuilt. On {4 me. 'phone: W5S5AHK, BKYV,
ANW,

Traffic: WB0W 1484 MN 303 BKL 125 BKE 92 VV 45
BB 16 CVW 23 AFQ 12 BEF 17 ADZ 11 BKG 2,

NEW MEXICO—Acting 8CM, J. M. Eldodt, W5CGT
—New hams: W5DVX, Lovingion; W5DVU, Albuquer-
que. W5DVH reported for first time. W5DLG will soon
be ¢.c. W5ZM spent holidays in Phoenix, W5AVE moved
to Arizona, WSBNT ig holding Albuquerque down, WECJIP
reporis that new Police Dept. station in Santa Fe success-
fully blocks all reception—at least during tests. We
understand W5AIC will be in charge of this station.
Let's have more reports, gang!

Traffic: W5CGJ 144 ZM 86 CJP 30 BNT 26 DVH 2
CXP 4.

OKLAHOMA—Acting 8CM, 5t. Sgt. R. F. Hinck,
W5BQA—WS5BAR is new ORS. W5BQA is awaiting new
license. W5PP was QSO W5VQ at March Field, Calif.
Applications are invited for Official Phone Station appoint-
ment, Warning to ORS!! If you don’t report regularly,
vour ticket will be eancelled.

Traffie: WSCEZ 712 BDX 271 CUX 221 CNC 88 AA
33 BAR 19.

CANADA

May I through the medium of QS7 thank the
many hams throughouf the width and breadth of
Canada who were responsible for my reflection to
the office of Canadian General Manager. I had a
very worthy opponent in Mr. Hunt of Sandwich,
¢Ot., who like myself refrained from campaigning
to auy extent. Considering the fact that this was
Mr. Hunt’s first nomination for office it is to be
eonsidered that he polled a splendid vote for which
he has to be congratulated.

Canadian General Manager

MARITIME DIVISION
OVA SCOTIA—BCM, A. M. Crowell, VEIDQ—IEP
- X Jeads with 132, 1ET went strong in 8S. RM 1ER has
daily schedule with VE2CX for trans~-Canada route, 1GL
works VO8Z on 3.6 me, 1EX says poor deliveries bad for
ORS. 1DE is getting high power ready. 1EA schedules 2BT
for “trans-Canada.” 1AS is QRL studies. 1GH is new
Lunenburg man. 1BW is active on 3.9 me. New Brunswick
news via VE1CL: Very active on 1.7 me. "phone are: 1DY,
1AO, 1GM, 1GN, 1AJ, 1CL. 1DG annexed a YF. 1AY has
clags B 'phone. 1AK shot a '60. 1BA has a Collins on 14
me.
Traffic: VELEP 129 ET 100 ER 58 GL 37 EX 34 DE
21 EA 11 DQ 11 AS 4. '

ONTARIO DIVISION
NTARIO—SCM, 8. B. Trainer, Jr., VE3GT— The
SCM and several other Toronto lads enjoyed the
Hamilton A.R.C. social night Dec. 12, 3DU, RK, WB,
N8, GT, JT, HP and NO enjoyed the 88. Welcome to
3WC, WE, 3PT, ¥z, XD, JU, TG, HT, QH, QE and QT
are pounding away on 7 me. 3TM will be on regularly.
3QB has new set of “B's.” 3TY applied for ORS. 38G,
WK, NB, DJ are after traffic. 3JO is rebuilding. SNZ is
on 3.9 me, ‘phone. 3EU, RR, QJ and KM are looking for
DX on 1.7 me. 'phone. 3CX has gone c.c. 3FW and G8
are still at i, 3RA has new receiver. 3DX is on with his
power leak. 3LY is out of town. Glad to have 3PY and
PN on again. 9BE and 3MX have new 28 me. rigs. The
grief continues at 9AL. 3YY is QRL work. RM 3WX re-
ported via radio. New ORS: 31Q, 8G. The H.AR.C. is
applying for OPS, and OBS. 3TO, TG, OB and 8P are
on 3.5 me, An all time high was reached this month for
stations reporting traffie. Let’s keep up the good work.
Don't forget the Ontario contest, Jan, QST
Traffic: VESDU 160 RK 184 DW 52 NJ 17 TM 3 WB
30TO-IQ3DIIBEM 4 SG3IOWKELZT7THAI9GIS
1153 MX 4 MS22 NB15 VL 3 NL 2 JI 52 JT 247 HP 55
TQ 2 NO 34 GT 594 UU 15 BC 2 IX 7 CE 52 WX 361
RO 20 BZ-WJ 6 OE 12 WA 6 OC 12 VF 9 GP 3 OM 12
OH 4 GO 118. VE9AT 17.

QUEBEC DIVISION
UEBEC-—SCM, John C. Stadler, VE2AP—2DQ sched -
ules 2HQ on Anticosti, 2DR worked W7 on 3.5 me.
230 is after 14 me. DX, 2HP has new 1.7 mec. ‘phone.
2HX is consistent in DX, 2AB got an FBX. 2DW is plan-
ning 3.5 me. ‘phone. 2EC is adding speech to 3.5 me. c.c.
job. Welcome to 2HY (ex 3HO)—2II and IA use '46s.
20T at Michigan University pounds from W8AXZ. 2IC is
moving to Oskelaneo. 2AP is rebuilding. 2AL is visiting in
town, 2HT, HM and EE handle club broadeasts. 2CX
gives code practice on 1.7 me. *phone. 2BB has new filter.,
2C:A does mostly 14 mec. ’phone. 2BE had his roof-mast
pulled down during storm. 2CG is on 7 me. 2EE, AC, DR
are new ORS. The Montreal Amateur Radio Club had FB
hamfest.

Traffic: VE2ZAC 20 DR 125 HK 55 FE 56 CA 20 BB

138 AP 30 CO 139 CX 161.

VANALTA DIVISION

LBERTA—SCM, C. H. Harris, VE4HM—4DX’'s QRA
is under C.F.A.C. 4GD is on 14 me. ‘phone, 4AW
has QRM from 4DX. 4DQ blows 50 watters. 4PH gets
FB results with '45s, 4BZ is QRL ‘“talkies.” 4HQ and JX
are building 14 me. ‘phone. 4NC QS0d VE1l on 3.5 me.
‘phone. 4KQ and JJ are building 3.5 me. 'phone. 4DC
worked VE1 on 1.7 me. ‘phone, 4ID is building new rig.
40G and OF QRM EOQ. 4EC and BJ went north together.
4MG is on again, 4BA wants an 800. 4BV is talking high
power. 4BW says 1.7 me. band great. 4EZ puts out ¥B

signals on 1.7 me. ¢.w. 4NB and PH hope to be ORS.

Traffic: VE4DC 60 ID 52 LX 44 PH 29 BZ 17 MG 16
HM 4.

BRITISH COLUMBIA—SCM, R. K. Town, VE5AC—
Rebuilders this month: 58W, GF, CL, FH, FI, AC. 5AM
hears KJTY ‘phone very QSA. B.C.A.R.A. had reor-
ganization; SAN was elected Pres., 8GF Vice-Pres., 5BJ
Secy. SEP, DF, JA apply for QORS. 5HI has OPS in mind.
5FQ was a recent visitor to Vancouver. 5AG is QRL
rommercial operating. 1.7 me. ‘phones: 5FN, AO, HI.
5FP has YLitis. Let’s have more reports, gang.

Traffic: VESAC 92 AL 30 HP 326 AG 25 CA 171 DF
79 ED 59 EE 12 EO 141 FH 7 GS 126 HC 15 HQ 287.

PRAIRIE DIVISION
ANITOBA—SCM, Reg Strong, VE4GC—The
M.W.E.A. started an active New Year. 4MW picks
up traffic from locals for the trunk. 4BB was visitor for
couple of weeks. Active §S8 contestants: 4MV, DK, DZ
and GC. 4AG and CD have tritet. Rebuilding: 4BG, AC,
T, DY, KX and LH. New stations: 4QA and QD. 4GB
has multi stage rig, 4DJ and DU worked good DX. On

64

QST for



7 me.: 4CI, KU, OX, IU, NM, KW, LL, OB and CP.
4GIL and KX are on 14 me. 'phone. 4MY has rack and
panel job completed. 4NW added 14 me. doubler. 4FP,
LT, CS and IP are QRL. 4NT has axe cut erystal. 4NI
pounds plenty of brass.

Traffic: VE4MYV 134 DK 70 DZ 52 GC 28 MW 17 AG
11 DJ 3.

SASKATCHEWAN-—SCM, Wilfred Skaife, VE4EL—
4KJ schedules daily 4E8, MD and LU. 4NU is in hospital.
4G A holds No. 1 OPS for this Section. 4LU is rebuilding
in rack and panel. 4MD built SGFB receiver. 4KE is
huilding MOPA. 4KJ is building speech amplifier. 4HU
has new c.c. rig. 4FA had visits from 4OW and PA. 4BN
reports noise level down 100% using doublet antenna.
41E has nice 1.7 mec. 'phone. 4MN changed QRA to
Sovereign. 4ML, EL and KM are on 28 mes. 4KB is frying
MOPA. 4JH works another ZL.

Traffic: VE4GA 100 NU 24 MH 22 AT 20 JH 14 MD
12 EL-HU9RKJ-LUSFA4 ML3XKV2EB 1200 L

LATE AND ADDITIONAL REPORTS

008 of NY1AB’s relays for the Nov.-Dec. month were
from the Byrd Expedition. NYIAB maintains twice-daily
schedule with hoth WHEW and KJTY. W3CXL, W9BLG
and WONMR each schedule NY1AB and take care of the
delivery of Byrd traffic, CM6XJ is starting tests on crystal
controlled ’phone on 15,948 ke. every Saturday and Sunday
10:00-10:15 a.m. E.8.T. and is interested in schedules and
reports. W3EHE, Washn., D. C,, operated a 1-kw. rotary
spark in early 1920. W7EDI, Parco, Wyo., pounds brass
for an oil company on the pipe line 35 railes out of Parco;
he worked LUSFV on 14 me. using an '01A with 135 volts
of plate.

License Danger

E’'VE heard of several cases recently
where a fellow moves hig station to
a new address and postpones applying for
the necessary modification because of
other things to think about—thinking
he’ll do that when he is ready to get back
on the air. When he does get ready he
finds himself out of luck because he can’t
cite “minimum activity” in the previous
three months as required by F.R.C. Rule
402---the months have just slipped away.
The remedy issimple: apply for modifica-
tion immediately upon moving, whether
or not you expect to be delayed in getting
on the air at the new location. It is almost
always possible to show minimum activity
if modification is applied for immediately.
If about to move, and you haven't
recently been operating, the tip is to do
some operating at the old address before
vou move, 80 that you can prove use of
your licenses. Present F.R.C. policies
concentrate the service on active stations,
penalize the inactive.

Election Results

LECTIONS were held in late 1933 in Canada
and six United States divisions of AR.R.L.
to choose seven members of the League’s Board
of Directors for the 1934-1935 term. Six of the
seven old directors were returned to office, the
change being in the Dakota Division where Mr.
Carl L. Jabs, W9BVH, of St. Paul, succeeded
Mr. L. E. Lindesmith, W9GKO, Duluth.

The new director, Mr. Jabs, is by profession
the manager of the experimental department of
Allied Motors Corporation at Minneapolis. He
has been in amateur radio for twelve years,
served as S.C.M. for Northern Minnesota from
1928 to 1930, and in 1931 was president of the St.
Paul Radio Club.

In the Pacific Division Mr. Culver, the in-
cumbent, was the only candidate and his term of
office was renewed without balloting. In Canada,
Alex Reid, present Canadian General Manager
and director, won handily over Robert C. Hunt,
327 to 122, For the United States divisions that
balloted the figures are as follows:

Atlantic Division
Fugene ¢, Woodruff ......... ... 701
Walter Bradley Martin ..........covnvniiinias 329

Dakota Division

Carl Lo Jabg coviiiiiin it iensisaainnas 129
Lawrence E. Lindesmith

M, M, HIlL Lo e 66

F. Ray Arledge .. 62
¥, Fremont Purdy 50
Midwest Division
Harry Wallas Kerr ...ooviviiinivinninvernnnss 318
Frank J. Sadilek .......ccoiniinnnninnn e o1
Southeastern Division
J. G Hagler, Jr. oo it 101
Bennett R. Adams, Jr. ..oovviiiiiiiiiiiiina, 92
Ralph Coady ....vvvviivinnisnsscinnenerrons 35

It is interesting to note in passing that this
season’s elections were won by very narrow mar-
gins in three divisions, with pluralities for the
victors of but 7, 4 and 9 votes, respectively. That
i8, if only a dezen members, distributed in these
three divisions, had voted differently, the results
would have changed. Such close margins are ex-
ceptional in A R.R.L. elections.

It may also be of interest to report that the
percentage of licensed amateurs casting votes
varied between 75 and 85% in the different divi-
sions. Although possession of amateur licenses is
not a prerequisite to A.R.R.L. membership, meost
League members are amateurs, present, near-
past or near-future. The percentage of those pos-
sesging calls habitually averages 80% in our
elections.

—K. B. W.

February, 1934

65



CORRESPONDENCE

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

Readability and Audibility
Stratford, Ont,
Editor, QST':

Concerning Mr. William W. MeLain’s sugges-
tions on interpretation of the QSA signals:

Of what benefit is it to indicate receivability
in percentage of words missed or copied? I do
not see where this is of value, and anyway such a
loss of text might not be due to signal strength.
Further, it is not wise to have the proposed defini-
tion of “QSA1” read “209% of what is sent is
received,” when the official meaning is “‘zero %
of what i sent is received.”

The proper use of QSA as I see it is this: “5,”
“4” gnd “3” should not be used unless there
appears & reasonable chance of copying every
word; “2” means that for one reason or another it
is only possible to read the weak signal in spots;
“1” meansg that signals can’t be read at all.
“QSA” does not refer to absolute signal level; a
“QSA4” signalsmay be rendered QSAL by a steady
QSAS signal on top of it, or by other interference.

Why alter the official meanings? “QSA” is a
traffic signal, not an experimenter’s signal, and
ag such seems quite adequate, as it provides a
deseription of every condition from unreadable to
perfectly readable. Amateurs, to whom the loud-
ness of signals is of interest, have the “R” sys-
tem, which appears to fill the bill where accuracy
is not needed.

While on the subject of signal intensity, is
there a better plan than to use a G.R. or equiva-~
lent output meter, and make reports in “db.
above noise level at this station”? Such a report
could be accurate, it would be representative of
the signal’s effect on the ears, and would indicate
its suitability for communication. It would
mean something!

—H. 8. Gowan, VESMQ

" Re: Madrid

Washington, D. C., Dec. 19, 1933
Col. Clair Foster,
Amateur Radio Station W6HM,
Carmel, Calif,
My dear Clair:
J am sorry that we have been so out of touch

recently. I have been much oceupied and am
afraid I have neglected my personal corre-

spondence. I do hope you will not mind my in-
truding with a suggestion.

It has come to my attention that in association
with a group of amateurs in your vicinity you are
conducting a campaign looking toward a Senate
reservation to the Madrid treaty having ag
purpose the elimination of the provision in
Article 8, section 2, paragraph 1 of the annexed
radio regulations, prohibiting the transmission
hy amateur licensees of international communi~
cations emanating from third persons.

Has it been called to your attention that such a
general reservation cannot be made? Putting it
otherwise, if our Government wishes to accept
the Madrid treaty and its benefits, and attaches
a reservation, the reservation will be effective only
with such countries as agree to it or accept .

The acceptance of our reservation by any
eountry would then constitute a special arrange-
ment between that country and ours, eliminating
~—ag between themselves—the restriction in
question.

But there is already, in paragraph 2 of the sec-
tion referred to, a provision for the orderly
making of such special arrangements, I know
that the executive staff of the American Radio
Relay League has long since taken steps to insti-
tute the negotiation of such arrangements.

It would appear to me, therefore, that the
“reservation” idea is at best a mere duplication
of work already being done by the headquarters
staff in a more effective manner and that your
efforts would be better and more efficiently
expended in supporting the League’s orderly
campaign for these special arrangements.

Yours cordially and with vy 73,
- Paul M. Segal

Overmodulation

Fanwood, N. J.
Editor, QST':

A much needed lesson, this “The Overmodula-
tion Racket” by Jim Lamb. What ninnies we
hams are to stick our elbows out and crowd each
other in these limited amateur bands! We don’t
realize that thereby we are erowding ourselves.

Why, from his own selfish point of view, should
the amateur avoid overmodulation? I mention a
few reasons:

1. The power used in wide sidebands is useless
energy, wasted power.
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RELIABILITY ¢ EFFICIENCY - 'FLEXIBILITY

RELIABILITY ~ Proven reliability is assured in National midget condensets. Rigid, compact,
precision-built, they are backed not only by years of experience as a manufacturer of condensers,
but by years of expetience as a user of high quality condensers in National Receivers.

EFFICIENCY — Isolantite insulation, thick aluminum plates, constant impedance rotor con-
nections, insulated bearings — every feature contributing to high electrical efficiency is found
in National High Frequency Condenser design.

FLEXIBILITY — A wide variety of special types for special purposes, as well as general pur-
pose designs of great versatility contribute unusual completeness to the National condenser
Line; but, equally important, National designs permit the expetimenter to remove or shift plates
to adjust them to the exact value-desired.

NATIONAL COMPANY, INC., MALDEN, MASS.

Catalog | Capacity| a5 | prate | Rotor | Stator | D9 Lig
4 4 7 14
7'133 {1:_ ¢ A;;:lf Gap | Shape| Plates | Plaies 117;::’?;1 Price
ISTC s 35| 026 5 {257 | $1.50
50 50 026 (i3 5 214" 1,80
75 75 026 : 8 7 e 2.00
100 100 026 10 10 # 2.25
140 140 026 14 14 234" 2.50
150 150 026 i5 14 2354 2,50
STH- 200 200 0175 14 13 215 2.75
250 250 0175 16 16 235" 3.00
300 300 L0175 | 180° 20 19 235" 3.25
335 335 0175 | SLW | 22 21 23g" 3.50
ISTN— 18 18 065 4 3 38" 2.00
STHS- 15 15 0178 2 i 136" 1.40
25 25 U175 2 1 o 1.50
50 50 L0175 4 3 « 1.60
STD- 50 50 026 6 5 234" 3.50
STHD- 100 100 D175 7 7 i 4.50
Catalog Capacity Adr Plate | Rotor | Stator | P2 vik List
/1\? ;" ¢ ML r]::f. Gap | Shape| Plates | Plates ?fé";::f Price
SS—- 50 50 026 5 4 251471 $1.80
75 75 026 7 6 “ 2.00
100 100 026 ’\ 9 8 ¢ 2.25
150 150 026 | 12 12 234" 2.50
SSH— 200 200 0175 | @ 11 10 2147 2.75
250 250 L0175 |/ 13 13 " 3.00
300 300 0175 16 15 234" 3.25
350 350 0175 | 180° 18 18 234" 3.50
SSN-- 18 18 065 SLC 3 3 1¥s" 2.00
SSS— 20 20 0175 1 2 o 1.40
30 30 0175 2 2 “ 1.50
50 50 0175 3 3 “ 1.60
SSD— 50 50 026 S 4 238" 3.50
SSHD- 100 100 0175 5 s 234" 4,50
50 150 0175 8 8 “ 5.00
Caalog | Cagavily) 45 | Piate | Rotor | Stator | 22| Lige
1;\%’5 ¢ M’ sz. Gap | Shape| Plates | Plates Iggﬂf Price
SE~ 50 50 A26 6 5 2147 $3.00
75 75 026 8 7 bt 3.25
100 100 026 10 10 “* 3.50
150 150 026 15 14 2347 3.75
SEH- 200 200 0175 |{© 14 13 2147 3.75
250 250 0175 16 16 234" 4.00
300 300 L0175 | 270° 20 19 ' 1 234" 4.00
335 335 .0175 | SFL 2 21 2157 4.25
SEU~ 15 15 055 3 3 b 2.50
20 20 £55 4 4 ¢ 2.7
25 25 .055 5 4 ¢ 2.75
2SE~ 100 100 026 10 10 57 5.50
2SEH- 200 200 Q0175 14 13 " 6.50

A discount of 40% applies to the above List Prices, when purchases are made from authorized
Distributors
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This il

high frequency tube
meets the amateur’s
severest test

The Western Electric 254B is a screen-grid tube for
use as a radio-frequency power-amplifier and as a
harmonic-generator at intermediate power levels at
high frequencies. The thoriated tungsten filament
is of spiral design to keep internal impedance low
and constant during the life of the tube. The mechani-
cal structure of the 254B has adequate strength to
meet severe usages.

This tube will prove more satisfactory than other
tubes of comparable size which have been available
and which are usually used in present circuits by
amateurs,

The following are the characteristics of the 254B:

Fil Voltage .75
Filament Current, AmMperes.  .o.oneemoovnenn ---3.25
Maximum Plate Voltage 750
Maximum Plate Corrent, Ampere. ... coocreiioiommnmmecnans 0.075
Maximum Plate Dissipation, Watts ... oo imnimeaes 25
SKcreen-Grid Potential, Volts_ . - 150
Average Amplification Factor v e .. 100
Average Plate R , Ohms | .._75.000
Average Mutual Conductance, Micromhos. oo 1,330
Approximate Direct Interelectrode Capacities :

Plate to ControlGrid ..o 0.085 Mmf.

Plate to Filament and Screen-Grid ..oou. _-5.4 Mmf.

Control-Grid to Filament and Screen-Grid..._. 11.2 Mmlf.
Maximam Overall Length. oo 6-15 /167
Diameter of Bulb . 2-7/16"

For booklet describing this and 25 other Western
Flectric tubes for use by licensed amateurs, write
to Graybar Electric Co., Graybar Building,

New York, N. Y. %

ocmmt

Western Eleclric

RADIO TELEPHONE BROADCASTING EQUIPMENT
Distributed by GRAYBAR Eleciric Co.

. If there is an abundance of modulator power,
c'ausmg overmodulation, the carrier power could
be increased, and still at 1009 modulation, thus
giving greater range.

3. Another fault, akin to overmodulation in
results, is overexcitation of the modulator, caus-
ing harmonics of speech frequencies. This causes
the worried-over “quality’”’ to be distorted and
reduces effective readability, thus reducing effec-
tive range.

From these points, I draw the conclusion that
the amateur encourages inefficiency when he
overexcites modulators or overmodulates.

—R. 8. Sutcliffe, W2ZDKA

Right You Are!

1822 Battery, Little Rock, Ark.
Editor, ¢@ST:

What a hobby!! What a hobby!!!

‘When a man like Frank Hawks puts it down
in black and white that he was “thrilled beyond
words” it is really something.

Not even the setting of his numerous air speed
records evoked such an exclamation. -

Guess I had better quit wishing I were an
aviator and hit the old key a little harder.

—Bill Stewart, WoMU

R Strays s

One of our contemporaries describes a dyna-
tron oscillator tube with two electrons. One pri-
mary and one secondary, we suppose, bouncing
back and forth between plate and grid to pro-
duce oscillation.

Tube Base Chart Available

If you are perplexed by what socket connec-
tions go with which of any of the numerous
gadgety tubes that now afflict us, you will have
use for a handy chart that shows the elements
and prong connections for all types. The chart is
of the wall type and includes two tables for
reference. One lists the base arrangements by
tube types, the other the tube types by base ur-
rangements. The chart may be obtained free by
writing Hygrade Sylvania Corp., Emporium, Pa

The Bandsetter
(Continued from page 37)

Ordinarily, simply twisting the insulated
coupling wire from the bandsetter around the re-
ceiver antenna lead will give more than sufficient
signal. However, if for any reason greater strength
is desired, a coupling condenser of 3 to 5 pufd.
capacitance should be made and one electrode
connected to the high side of the r.f. or detector
tuned input circuit. The other electrode is con-
nected to the coupling wire. About two inches of
twisted hookup wire, or a two-plate condenser of
brass angle such as used for antenna coupling on
the old receiver, will be correct.
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ASK Yourseli

when planning to make a
variable condenser purchase

Is it electrically efficient ?
The CARDWELL is chiefly famous for its efficiency.

Is it compact? The CARDWELL design (large or small)
is compact to an unusual degree yet sturdy enough for
the roughest service.

Is it mechanically strong" The CARDWELL design is,
in many respects, stronger mechanically than any other.

Is it long lived? Old timers will tell you that their CARD-
WELLS are good as new after many years of service.

Workmanship? No condenser is more painstakingl
assembled than the CARDWELL — yet the CARDWEL
costs no more.

All of these qualities in combination have made the
CARDWELL the Standard of Comparison by which other
condensers have long been judged!

THE CARDWELL “TRIM-AIR" CONDENSER
The CARDWELL “Trim-Air”, an all-purpose quality midget condenser, and unique
in several respects, has recently been added to the CARDWELL line. A full deseription
appeared in January 1934 “QST”. The “Trim-Air” is well worth your attention if
cons1dermg midget condensers.

Any reliable supplier should cooperate with you to enable you to get what you want, He can get CARDWELLS for you if
he does not keep them in stock. Get what you want — insist on CARDWELLS. Order direct from us if your dealer will
not supply you, or let us tell you where you may buy.

CARDWELL “ TRIM - AIR”" MIDGET CONDENSERS

CARDWELL MIDWAY “FEATHERWEIGHT’* CONDENSERS,
RECEIVING and TRANSMITTING

CARDWELL “STANDARD” MODELS FOR RECEIVERS
d MEDIUM POWER TRANSMITTERS

CARDWELL 16-B TRANSMITTING CONDENSERS
FOR LARGER TRANSMITTERS

CARDWELL HIGH VOLTAGE CONDENSERS
FOR COMMERCIAL RADIO-TELEGRAPH and
BROADCASTING STATIONS

CARDWELL S$-2944 OIL DIELECTRIC FIXED CONDENSERS
FOR HIGH FREQUENCY FURNACES
and TUBE BOMBARDERS
THERE'S A CARDWELL FOR EVERY TUBE,

LS
Is 1t News to you PURPOSE and POCKETBOOK

that CARDWELL"

has suceessfullv developed for # chent and made

ially practicable a new 1 instr t, an
electronic organ utilizing a revolutionary yet basically
sound method of tone g jon, capable of producmz

an infinite number of tonal qualities and opening up &
hitherto unexpiored field in musical art.

This is but one of the many developments satisfac-
torily concluded by the CARDWELL organization,
demonstrating versatility and resourcefulness gained

through years of il experionce. eoeoniemz | Th® ALLEN D. CARDWELL MFG. CORP'N.
Put i:vf]py?t‘; CARDWELL. on ik 83 Prospect Street, Brooklyn, N. Y.

““THE STANDARD OF COMPARISON”
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WHY GNAW OUT
METER HOLES
e Y

when GR unit-panel construction gives you a
completely laid out panel with all holes
neatly cut. All that costs you but little more
than finished stock of comparable surface and
quality.

But it isn't the low first cost of GR unit-
panel construction that's the important thing.
It's their neatness, their clean finish, their
interchangeability that make these panels
the biggest thing in amateur construction
practice.

The photograph above shows something
of what can be done, but

Send for Bulletin 934-Q2 NOW

it contains complete layout drawings of both
panels and accessories, clearly shows how
sl parts fit together.

GENERAL RADIO CO.
CAMBRIDGE, MASSACHUSETTS

MADE BY THE MAKERS OF
“GR” PLUGS AND JACKS
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It is sufficient that the bandseiter be highly
stable in frequency over short periods of time,
only. Provision is made and the procedure is sim-
ple for periodic recalibration of its frequency over
longer periods of time. The major cause of fre-
quency change iz the multivibrator control.
Changing the grid leak on one of the tubes from
zero to a finite value changes the total multivi-
brator plate current, which in turn reacts on the
plate supply voltage. The maximum effect on the
oscillator frequency is 100 cycles per million. For
this reason it is advisable to set the multivibrator
on the frequency desired before checking the
oscillator frequency. Rotating the output control
from zero to maximum deereases the frequency 20
cycles per million. A change in a.c. line voltage
from 110 to 120 shifts the frequency 20 parts per
million. Temperature increases cause the fre-
quency to increase about 15 eycles per megacycle
for each degree Centigrade.

Chiefly due to the use of a fixed mica con-
denser in the oscillator tank ecircuit, the fre-
quency of the bandsetter changes with time. This
oceurs in the model shown at the rate of about 200
cycles per megacycle, per day. The new General
Radio precision mica condensers might be used
to obviate this drift. The bandsetter can be used
two or three minutes after turning on, since the
frequency change thereafter due to warming up
is about 20 cycles per million. To sum up the ef-
fects of the major frequency changes over short
periods of time, agsuming that the multivibrator
is set before calibration:

Temperature = 5% (. # 75 parts per million
Line a.c. = § volts s 10 ¢« “
Output control 20 «
Aging (6 hours) 50 ¢ ¢ “
Total 155 parta per million

The total is equivalent to about .015 percent
aceuracy. Over a period of a week the bandsetter
will hold within about 0.1 percent. Preferably,
then, it should be checked every day or so while in
use.

Calls Heard

(Continued from page 46)

w7coh w7chx w7ckz wicju w7djj wiin w7kl wioy wiszk
w8cde wlckq w8gdr wsid] w8je w8kg w8mx wlwr wlajs
wdaws wlafm wibtg wibwg wibnt wibym wybnu wlcou
widxi widgy w9dhi wdefe wifsu wigeg wigxy wlbsn
w9hsy wohje wOhnk wOhfa wiiqa w9ifw wlieb w9iho
wijns wljie wljew wikef wikja wikto wiliw wimvs
w9mst winic wiusa wiyb

Horace D. Simonsen, Box 72, Blenheim, New
Zealand

(8.5-me. band)
wledd wilju w3asw w3exl w3dmb w3me wdaaq wdbpqg
wded] wihw wdll widdm wiws w8baj w8bece wifzm wiijh
wOauh widxi wiing wleuc w9ghi wigli woigrt wogyb
wohsn wokpt wolbk wimme wOmir wOnfq wlojx wini
wiya

{3.9-me, 'phones)
wicgf w3dms wdaab w6abf wBalg wddda woeah wBeqi
wotfen wBgoy wbhke wbjhn k6baz w7agx wibde w7buf
w9edw wOgxi wijai
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KENYON now offers you
Commercial Radio Equipment

OR years past KENYON has supplied iron-core
devices for Army, Navy, Coast Guard and
other Government radio services; to broad-
casters and commercial radio organizations;
and to laboratories and research workers. Built to
such. rigid specifications, this equipment has here-
tofore been unknown to the radio ham.
|
But today, with a matured appreciation of com-

mereial grade equipment generally prevalent among

advanced radio amateurs, the KENYON organiza- )

tion now makes available for ham activities its best KENYON
grade products. The line will be known as the

KENYON DREADNOUGHT LINE.

Power, filament and plate transformers; input and
output transformers; modulation transformers;
reactors and other items, complete the KENYON
DREADNOUGHT LINE. Units are available in all
standard ratings and voltages, featuring: Sturdiness
— generous design and construction for reliable,

steady, long service. End Plate Castings— neat PRODUCTS

appearance combined with ruggedness. Heavy Insu-

lation — an insurance against breakdown. Facuum
Impregnation — a positive guarantee of thorough
protection of the windings from climatic conditions
and particularly moisture. Porcelain Bushed Termi-
nals — eliminating leakage. In a word, you can now
enjoy Navy Specification products.
|

Watch this page for forthcoming detailed specifica-
tions covering the various units of the KENYON
DREADNOUGHT LINE. Meanwhile, ask your nearest

amateur radio supply house about these products
which will soon be on display and in stock for in-
spection and prompt delivery.

KENYON TRANSFORMER (0., Ine.
122-124 Cypress Avenue :: :: New York City

TO JOBBERS AND DEALERS: The KENYON DREAD-
NOUGHT LINE is being sold through a select group of
merchandisers in exclusive territories. Certain territories

are still open. If interested, write for our proposition.
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Due to Popular Demand,
We Repeat This Sale

We need more customers! To build up
good will, we have arranged with a rep-
utable manufacturer to make for us a
line of tubes to fit the depression pocket-
book of the amateur fraternity. These
tubes are first class products and carry
our abgolute guarantee for 90 days.

210 — 1S w.. .$1.15 866 — H.D, .$1.50
281 ... ..., 90 2L......... 7.75
250 ... 1.15 203A........ 8.95

‘ POWER SUPPLY — 1200 v. — 250 ma and
600 v. — 250 ma

Uses four 83'sin a
bridge rectifier—com-
pletely filtered in both
voltage legs,

$35.00

WESTON
476 AC VOLTMETERS

Reconditioned like new —

guarant;st;d. 0 tc; S5Vt $ 3 L 5 O

(Graphite J -210 — $4.75
SYLVANIA o .830 — 8.75
e .. 325—10.00

PLATE TRANSFORMER — two 714
and two 2X4-volt fil. windings ~—~ 750-
750 vo—160mils. . ....covnevnn.. $3.50

GE PLATE TRANSFORMER
750 v. each side ¢ t.-—280 mils—{ully

mounted in gteel houslng— $ 5 O O

original list price, $35.00.

EXTRA SPECIAL

Filament Transformer—110 v. pri,—2

separate 714 v. center tapped $ 1 3 5

windings-—3 amps., each. .

Double-Button Microphone. . $2.95 l Combi-

Microphone Ring with & nation
SPINES. o vs i 175 > for
Two-Button Mike. Trans- ’ $5.50
former. ...........ccen.n 5 b

Baldwin Type C (new model) Phones. . .$3.35
No. 10 H.D. Enamel — any length — per

Bl s ener s eannaensrnansrenannnn .01
Neon Bulbs— ¥ and Lwatt............ 45
No. 18 Solid push back wire — per 100 ft. .45
Johnson 50-wattsockets. . ............. $1.20
Bliley X cut 160 — 80 — 40 m. Crystals.. 3.90
Bliley Xtalholders.................... 1.50

Open Evenings — 7 to 9.30 p.m.

KALTMAN & ROMANDER
62 Court Street Newark, New Jersey

Commission Tightens Enforcement
of Regulations

N WE reported recently, ten of the Federal
Radio Commission’s monitoring stations
have been equipped with National AGS
receivers for the more rapid monitoring of
amateur signals and are actually spending a
minimum of two hours per day in policing our
bands. Amateur stations observed to be operating
in violation of regulations are served with a
“discrepancy report” by the monitoring station
that logs them, and are obliged to make an
immediate statement to the Commission at
‘Washington concerning the occurrence.

The most common violations noted are operat-
ing outside of the authorized frequency bands or
the use of plate supplies other than filtered direct
current. Cases are now accumulating where the
same amsateur has been cited two or more times
for the same violation. That is to say, the Com-
mission is finding out now, as amateurs have long
known, that the great majority of amateurs are
capable and desirous of complying with regula-
tions, but that there is a small minority who do
not pay enough attention to the need for comply-
ing with reasonable regulations, and who there-
fore require more vigorous policing.

The Commission has now moved to stop these
violations. A violator will now receive a list of
questions to answer under oath, the replies to
which will enable the Commission to pass upon
the case. For successive violation of the same
regulation definite punishment is to be meted out,
including closing down the station.

It must now be said that, after some vears of
no visible enforcement of regulations, the Com-
mission is undertaking a vigorous policy of
enforcement. We think that this is ag it should be
and that it will find widespread approval. Our
regulations are moderate and easily complied
with. We are just passing along the word now
that the F.R.C. means business and that every-
body should comply with the regulations,

Silent Keps

It is with deep regret that we record the
passing of these amateurs:

Weiden W. Cone, WSEGB, Jasper, Mich.

Andrew C. Dreier, W8SU, Rochester,
N. Y. _

Philip T. Elliot, WOEBS, Cicero, 111

Earl W. Filz, WOEVH, Warsaw, Ill.

Dr. A. G. Friedline, Jr., W7DQC, Boise,
Idaho

E. C. Hamilton, Jr., WOBAU, Sedalia, Mo.

William L. Harmon, W8DSL, Saxonburg,
Pa.

Mertz Jones, WSANS, Bellaire, Ohio

F. W. King, WIAGB, Ferguson, Mo.

Edwin Valentine, W2EMD, Rockville

Center, N. Y.
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Round Out Your Station Equipment

wire These Supplies

Here are the essential accessories to the operating equipment of a well-run and efficient amateur station.
Buy them ahead of your actual needs—don’t wait uatil you run out—check up now—how’s your supply?

heavy pa- : . are the
per  ¢overs, : ] ,

venient form
for  handling
and delivering
messages. Designed
by the Communications
Department for  ‘maxi.
mum ease and efficiency.
Well printed on good bond pa-
per. Size 8% by 7%. Price, 35¢
per pad of 100 sheets, three pads.for $1.
You should write your radio letters on the

contains 39 log
pages and the
same number of
hlank pages for mis-
cellaneous  notes. Also
there is a list of () signals,
a message number sheet and 2
sheet of cross-section pa'fer. Price,
40¢ each or 3 for $1. The neatest and
simplest way to deliver a message by mail is to

use a standard MESSAGE DELIVERY CARD. It X X . official League MEMBER’S STATIONERY, It
explains what it is and how it got there, Quick and convenient identifies you instantly and is good-looking and convenient.
and easy to use. Price, 2¢ each on U. S. stamped postal cards Lithographed on heavy 8% by 11 hond paper. Price, 100
or 1¢ each on plain cards, sheets for 50¢, 250 sheets for $1, 500 sheets for $1.75.

All above prices are postpaid. Please do not remit in postage stamps.
Stock up now with these various supplies for a flying start into the new year.

AMERICAN RADIO RELAY LEAGUE, WEST HARTFORD, CONNECTICUT
000000000000000000000000000000000
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To Our Readers
who are not
A.RR.L.

members

QU should become a member of the

League! That you are interested in
amateur radio is shown by your reading of
QST. From it you have gained a knowledge of
the nature of the League and what it does,
and you have read its purposes as set forth on
the page opposite the editorial page of this
issue. We should like to have you become a
full-fledged member and add your strength
to ours in the things we are undertaking for
Amateur Radio. You will have QST delivered
at your door each month. A convenient ap-
plication form is printed below — clip it out
and mail it today.

A bona fide interest in amateur radio is the
only essential qualification for membership

AMERICAN RADIO RELAY LLEAGUE
West Hartford, Conn,, U. S. A.

I hereby apply for membership in the
American Radio Relay League, and enclose
$2.50 ($3.00 outside of the United States and
its Possessions, and Canada) in payment of one
year's dues, $1.25 of which is for a subscrip-
tion to QST for the same period. Please begin
my subscription withthe ............ issue.
Mail my Certificate of Membership and send
QST to the following name and address.

PR I I R I S

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

B R R N I R L

Thanks

Standard Frequency Transmissions

STANDARD frequency transmissions from
WI1XP have been suspended temporarily for
changes and repairs in the frequency standard
equipment at the Round Hill Station. Schedules
of the 8. F. System’s Midwest and Pacific Coast
stations, WOXAN and W6XK, continue as
usual, according to the following schedule:

Date  Schedule Station Date  Schedule Station
Feb. 2 A WBXK Mar, 2 A WeXK
Feb. 9 B WIXAN Mar., ¢ B WOXAN
B W6XK R WEXK
Feb. 14 C WOXAN Mar, 14 © WOXAN
Feb. 16 B WIXAN Mar. 16 B WIOXAN
A W6XK A WBXK
Feb. 21 BB W9XAN Mar. 21 BB W9OXAN
Feb. 23 BB W6XK Mar. 23 BB WBXK
A WIXAN A WOXAN
Feb. 24 BX WBEXK Mar. 24 BX W6XK
Feb. 25 © WeXK Mar, 28 C W6XK
STANDARD FREQUENCY SCHEDULES
Sched. and Sched. and
Time Freg, (kc.) Time Freq. (ke) -
(p.m.) A B {p.m.) BB (4
8:00 3500 7000 4:00 7000 14.000
8:08 3600 7100 4:08 7100 14,100
8:16 3700 7200 4:16 7200 14,200
8:24 3800 7300 4:24 7300 14,300
8:32 3900 4:32 14,400
8:40 4000
Sched. &
Time Freq. (ke,)
{a.m.) BX
6:00 7000
8:08 7100
6:16 7200
6:24 7300

The time specified in the schedules is local standard time
at the transmitling station. WOXAN uses Central Standard
Time and WBXK, Pacific Standard Time.

TRANSMITTING PROCEDURE |

The time sllotted to each transmission is 8 minutea
divided as follows:

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

3 minutes — Characteristic letter of station followed by
call letters and statement of frequency. The characteristic
letter of W1XP is “(3"; that of WOXAN is “0"; and that
of WeXK is *M."”

1 minute — Statement of frequency in kilocycles and
announcement of next frequency,

2 minutes — Time allowed to change to next frequency.

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

W6XK: Don Lee Broadcasting System, Los Angeles,
Calif,, Harold Peery in charge.

WWYV 5000-Kc. Transmissions

The 5000-ke. transmissions of the Bureau of
Standards’ station, WWV, are given every Tues-
day continuously from 12:00 noon to 2:00 p.m.,
and from 10:00 p.m. to midnight, E.S.T. The
accuracy of these transmissions is to better than
1 eycle (one in five million).

e o L.

The Delta Division Convention

WITH entertainment as the key-note the
convention opened auspiciously at the Ho-
tel Gayoso, Memphis, Tenn., October 20th-21st.
The convention committee of the Memphis Am-
ateur Radio Club, sponsoring the affair, saw to
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A.C. RELAYS

Made by

llen-Bragley

These A. C. solenoid relays are ideal for remote conirol
of transmitters, for conirol of crystal ovens, and for any

general remote control a plication excepf for keving.
THESE RELAYS WILL NOT OPERATE IN KEYING SERVICE.
Silver-to-silver double break contacts are used throughout,

The maximum contact rating is 10 amperes at 220 volts,
The relay coils are wound for 115 volts 60 cycle alternat.
ing currenf. Relays for other voltages can be supplied
on special order, Use coupon below when ordering.

s - Price : 2 it Price
Type L= Circvit Type == Circuit
No. |Poles{ 2 2 Diagram Open | n Cab.|| No. |Poles 23 Dicgram Open | In Cab,
LINE LINE
e { °
aor] 1| 8 [’L( $300 | $400 {| AIZ7| 1 | & #“FE?I: $5.00 | $6.00
° o
[ALTY Ling B ’
anizia o8 300 | 400 |j A207] 2. | & E"f" 350 | 4.50
o 1]
- . LINE {F LNE i
[
3 § o l
AN 350 | 450 [lanz| 2 | B l;; 350 | 450
e om0 (™)
o LOAD
- CINE,
5 58 i
. 4.50 [v]
A7 B 3.50 5 A227] 2 gg I 450 | 5350
- Nomm. rasco
o LOAD .
uns
1 3 350 | 4.50 §
14 ] E g A2371 2 .
Al47 & & E={=f-l 400 | 500
o LINE LINE
O
58 3
a7 11 180 4.00 500 fl A247| 2 | & 400 | 5.00
p oot v
5 e LoAn
“"‘1 Radiostat—A stepiess graphite
H compression rheostat for primary
AT é 500 600 of 550 watt filament or plate
supply transformer. Range 4 10,150
wAn ohms, Price $6.50

ORDER BI.ANK—-MAII. WITH REMITTANCE TO
Allen-Bradley Co., 108 W. Greenfield-Ave., Milwaukee, Wis.

Enclosed find money order for $.-- oo for which please send me, shipping
charges prepaid, the following items: :

i
i
;
L A8 - oo o -
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“HAMS?” Are Improving the
Efficiency of Their Transmit-
ters and Receivers by the Use
of LYNCH Antenna Systems

EverGreen 2756 Harry A, MMONDS
NORTHERN OHIO LABORA;\?ORIES

Whoiesale Distributors of

Lynch Manufacturin, G H4th November, 1933

51 Vesey § ¢ Company, In

Attention: Mo A
LJ)

any, Inc,

aNew York, N, v

rthur H. Lynch, President.
l)m{rt M r.hL yuch:

. After the introduction of igh
E;tn::nc;kblocks, we were bcwﬂg:;xerdog;gx&:lm:runspn-

ers of glnzed porcelain wnits s made

simal stunsfy ourselves, we '

..p :eee:tf for moisture pene
?etm‘)g:' hpro

or ours, Then th
thorg;lx.;le: ;l;henl the: wgre ‘!‘;s;ie: {fowed
) 1 ngle glazed block came t} i
:llzl:;mﬁv;::’;:rkgii :li(bsorption. Thee il;kt:?'li’fx"ls vrrl}bgl?et
tottrth. ¥ 0cks were as clean ag 2 hound's

Ise of your unit i ici
both our trnnsmitti:gh::dm:}e’;gyed ntemciency, of

have d receiving antennas,
Thank::“de 8 real contribution to *‘hame You

made

to dry

Yours for more and better Q8§
er QS50's,
ﬁ:m'mann Ouio L‘ino(l)z:fonnm
(signer) &IszﬂA.ATt_meonns President.
HAT:LMO } Y 4. Tummonds
WEBAH

REMOTE
CONTROL...

WARD LEONARD MIDGET RELAYS pemit
sending and receiving from any spot without reference
to location of working equipment. They are made
single and double pole, single and double throw for
both A.C. and D.C. Send for the FREE booklet 507,
It includes relays and other important equipment.
WARD LEONARD ELECTRIC COMPANY

41 South Street, Mount Vemon, N, Y,

Please send me free copy of booklet 507.

City and State..........
Call Signal .... . .

it that every delegate was made to feel at home.
An unusually large number of ladies was pres-
ent and the committee had a special program for
them, enabling all to become better acquainted.
The principal guest present, Lieut. John L.
Reinartz, the well-known amateur, did not dis-
appoint the delegates. As consultant on amateur
matters for R.C.A. Radiotron his technical in-
formation on the several new tubes was enlight-
ening and moreover his lecture on his trip to
Etah with Captain McMillan made many envi-
ous, Sickness in Director Hill's family prevented
him from attending the convention for which
averyone was sorry. On the shoulders of J. C.
Flippin, W4VT, E. C. Frase, W4FK and J. H.
Viser rested the responsibility of the convention.
Our congratulations go to them for preparing
such a fine program. Dave Veazey, W40I, pinch-
hit when one of the technical speakers failed to
arrive and we all know more about crystals.
(Geo. Bidwell, WOFIS, representing Walter Ashe
Co., St. Louis, brought over a fine display board
of transmitting parts and was the center of at-
traction many times during the convention.
Fieldman Hebert, representing A.R.R.L. Head-
quarters, was kept busy talking organization, an-
swering questions and discussing the many prob-
lems with which A.R.R.L. is faced. Miss Janet
Parnell and the WMC trio carried the honors
with their very fine musie, although the dancing
talent from the Mary Lee studio proved very en-
tertaining.

Radio Inspector du Treil of the New Orleans
office made & surprise visit on the last day just
to meet the many friends he has and gave words
of advice on the new regulations. The person
who has not heard of Rush, W4TM (the old
Horse Fly), does not know radio. It is too bad
that thousands of those hams, who are disturbed
in their night operating by Junior insisting on
receiving attention, were not present to look in
wonder on the gadget invented, described and
demonstrated by TM. You have all heard that
the “hand that rocks the cradle” governs the
world. Well, Rush does it with a microphone.
We hope to see a description in QST some day.

‘WA4PL, being the oldest amateur present, won
a prize; E. C. Holland, an embryonic ham, 14,
was also awarded a prize. The most distant prize
went to Oscar Fortune, XER, Via Acuna, Mexico.
The most contested event was the spelling con-
test and the judges had to resort to all kinds of
manuals and books and Louis Bustler was de-
clared the winner over some 50 participants.
W5UI, Geo. Harvey, knows his “Q)” signals so
well it landed him a prize. He also brought a
haywire receiver that won in the receiver con-
test. WODHG was. a close second. The speed
artist was MecCoy, one of the ops. at W40I.

Only one SCM, Henry Vette of Little Rock,
Ark., was present, and to him fell the responsi-
bility of giving advice to those interested in the
C.D. The introduction of “dutch” luncheons
kept the many groups together during the con-
vention. When the big bell struck for the final

(Continued on page 78)
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1934 BRINGS

N ew Ideas

New Apparatus

and New Low Prices

Amateurs everywhere are taking to
TRIPLETT METERS like a duck takes
to water. A complete line of quality
service equipment ig aleo available at low
prices. Take the 1179 perpetual tester for
example, For the first time a complete
service laboratory in one oak case. All
necesgary voltage current and resistance
measurements, shielded two range oscil-
fator, output meter and a complete

gelective analyzer panel. $ 98
Absolutely nothing else to .
buy at.....oooviiiiiae 3 3

Write for that bulletin today

Announcing a new
LEEDS DEVELOPMENT

in frequency meter calibration.
Dozens of calibration points avail-
able 24 hours a day with an accu-
racy of .019, or better. Send us 10c
in stamps, to cover cost of mailing
the hottest dope ever released
on frequency meter checking.
A $10,000 frequency service for
less than $10.

Leichner Condensers

are the best units we have yet seen for
blocking and bypassing at high fre-
qguencies, Just compare the prices.

Effective working voltage 3500 — not

flash test

Type B-3 Type F-2

75 mmf, 500 mmf.,
100 mumt 1000 mim. % $1.10

mmi. 2000 mmit.

200 mmf. 75C
250 mmf,
500 mmf.

SPEAKER SPECIALS

Wright Decoster 6" dynamic speaker,
with 2500 w. field and pen- $2 7
tode output transformer.....

Wright Decoster 5 midget dynamics
with 3000 w, field and pen- %2 25
tode output transformer.....

Genuine

Gendine Baldwin Phones

$12.00 List — Mica diaphragm. Limited
quantity — only 2 pair to a customer.
Special

Western Electric Phones

Type P-11 Signal Corps. phones,” These
would ordinarily sell at $7.50. All new
-— all perfect. Here's a genuine bargain
. 2SN ...$3.95

Special RELAY Bargain

(Operates on one dry cell, two pole, One
pole make and break, the other break
only. Contacts will handle $ 2()
250 MA. ABUY at, each......

Extra Special until February
25th only. FLECTHEIM 2 mfd.
1000 volt condensers, § 1 .95
$6.00 list; our price

JEWELL METERS No. 190 A.C.

eters
ust a few more left. 08 v.
etter order now, to- ()—IOv
morrow may be too late, 0 ‘{ $3.50

No. 165 Thermo-ammeters 0— 1 amp and
O-2amp.;each................ 4.95

The new Western-Jewell dealers’ hulletin
is now auvailable.

READRITE flush mounting meters; range
from 0to 15 to 0 to 400 M.A. D.C...5%¢

LEEDS’ precision crystal holder. . .$1.25
Y cut erystal 10 KC 80 or 160 meters 2.50
With crystal holder..... e 3.50
Y cut xtal .1 of 1% accuracy...... 3.00
With crystal holder
X cut crystals .1%...

Navy Type Telegraph Key

List #3.60.
N avy knob
3" Tung-
gten con-
tacts. Only
4 a few left at
$1.15

With regular knob ................ $.95
Leeds transmitting key, spec......... $.65

Carter 20000 w. wire wound potenti-
ometers 3" diameter............ 5

Dubilier, 3 mfd. 400 v. paper condensers,
each. .. ... $.49

R.C.A. chokes; 18 H, 125 M.A. 200 chm,
L 1! W $.79

Aerovox electrolytics 12 v, 1500 mfd. $.69
DeForest Audio Trans. 3:1, each. . .$.49

R.C.A. UV712 peaked audio transtorm-
ers 9:1, 95

DeForest tubes, 481-450 only; each, $.95
Kenyon KC 350; 30 H., 75 mns,ssso

NATIONAL

F.B. pre-selector unit in stock;
complete with coil for one band. .

$15

FBXA. .. o $47.70
FB7A... ... .. ..ccciivinnne 34.20
All FBcoilranges.............. .00
SW 3 receivers. ... ............ 17.76
Short wave coil ranges, each... 3.00

All the new National insulator prod-
ucts as advertised last month now
available. 409 discount from list.

The
WING
5 Meter
Trans-

ceiver

is becoming increasingly o 9
popular. Light weight, compact

sllz‘e and sxgphmtv mak{evlt ﬁdeal for port-
able or automotive use. Wit

tubes $ 18 . 25

Picard type matched impedance antenna
for 5 meters complete. .......... $2.50

GENERAL RADIO

We carry a_complete stock of all the
latest parts for immediate shipment. We
can also supply all of the parts advertised
tast month at the same special prices.

All Wave Receivers

We have been watching the trend of the
broadcast field toward this type of re-
ceiver and after thorough investigation
heartily recommend the ZENITH No. 288
to our non amateur short wave friends.
List price $75, complete. Write for
descriptive folder.

LEEDS does not publish a catalog.
We will be glad to furnish manufactur-
ers pulletins on any apparatus adver-
tised by us if you will specify those
you are interested in. We will be glad
to quote our lowest prices on any
equipment by return mail.

&g ..... {_l;g%_

45Vesey Street, New York City

New York Headquarters for Transmitting Apparatus

fites-vous intéress€ dans {'apparei
Americain? Notre annonce dansle QST
de Novembre, page 68, vous informe
comment 'obtenir dans la tnaniére ia
plus vite et moins chere. Vous rempor-
tez de grands avantages de requérir une
translation de notre plan.
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THE TRITET
UNIVERSAL EXCITER UNIT

Retaining all the basic circuit features of the original Tritet as
developed by §. J. Lamb, the Harvey Tritet has all plug-in
coils, crystal and output posts in the rear, and provisions for
connecting plate current meters without dxst.urbin% the circuit
wiring. Witi an 80-meter crystal, the output on 20 meters is
ample to excite a 210 or an RK-18. Built for relay rack mount-
ing, of highest quality parts, fully wired and tested, $52 00
complete with two Raytheon 59Ytubes........... .

56 MC. TRANSCEIVERS

‘The identical transceiver taken with the
Byrd Antarctic Fxpedition. Only 3%
pounds in weight, it uses one 30 and one
23 tube, and operates from the smallest B
batteries. Truly portable, it has worked 95
miles from a mountain top. Six-volt model
also available for automobile or aeroplane
installation. Shown with microphone to
give an idea of. its size.

Full vived
and tasted. .. $19.50

Send stamp for liter-
ature on Tritet, com-
panion RK-18 amplifier
and accessories.

HARVEY RADIO LABdRATORIES

12 Boylston Street, Brookline, Massachusetts

Are You ‘''Stuck'?
LEARN CODE QUICKLY
ANDEASILY and become
a Skilled Amateur or Radio
Operator . . . AT HOME

‘Watson, WIBGL, op Bear of Oak-
iand, Byrd Expedition, says: “Cand-
ler training enabled me to pass rigid
competitive tests for this position.”
Many Instructors and ops in T, S,
Army, Navy and Aviation are Candler
trained.

‘The FASTEST and most SKILLED
Amateurs and Commercial ops during
the past 22 years were C(andler
trained. 9 year old girl wins cham-
plonship in Clags ““E’’ 2 months after
beginning our Code Course for
Beginners.

If you're wise you'll get your SPEED
where the champions got theirs and
prepare for that Amateur or Com-
mercial Ticket the CANDLER SCI-
ENTIFIC WAY, It's EASY and
INTERESTING.

CANDLER STUDENTS NEVER
FLUNK. Tell us what ticket you're
preparing for and we’ll show you how
eagy it is to get.

SEND FOR BOOK OF FACTS for
Radio Ops, Amateurs and Beginners.
Your questions answered promptly.
No obligation.

CANDLER SYSTEM
Dept. Q-1

6343 S. Kedzie Avenue, Chicago

Candler System
Code Guild

An organization
of CANDLER
trained ops send-
ing practice pro-
grams daily from
their statiorés

overthe U. S,
.Become a
CSCG Mem-
ber. We furnish
Schedules listing
all CSCG sta-
tions, time on the
air, speed 8 to
43 wpm, .

You can bring
in CSCG Prac-
tice Programs
with your S.W.
Receiyer, This ia
REAL practice
that costs you
nothing. There is
no substitute for
it. CANDLER
trained ops will
help you develop
your code tech-
nique.

CcO. ¥

- v v o

The Delta Division Convention

(Continued from page 78)
events, the banquet and the award of prizes,
there was 100% representation.
With a few final words from Reinartz, Hebert
and du Treil the curtain came down on a success-

ful ham convention. Memphis again next year.
— A A H.

Taming the ‘Phone Transmitter

(Continued from page 38)
voltage indieation about the tank circuit or any
other part for that matter. The plate currents of
the r.f. tubes remain solid under 1009, modula-
tion with sometimes a 1 or 2 mil grid current vari-
ation on the final.

PROPER MODULATION

A word about loading the modulator system is
in order at this time. After running the final r.f.
amplifier at a 500-volt and 100-ma. input for
geveral months with uniformly good quality
reports, a doubt arose as to this 5000-ohm load
value. Upon writing the manufacturers of the
Clags-B transformers, information was received
that the load should be 3700 ohms. This ¢alled for
an increase to 135-ma. input to the final amplifier.
But after tightening the antenna coupling and
easily getting the 135-ma. load with a nice in-
crease in feeder current (necessitating shunting
the 1.5-amp. thermocouple meter), the reports
from reliable DX stations were not conclusive.
Some times the signal strength reports favored
the 5000-ohm load and again others favored the
3700-ohm load. In no case did the quality reports
change. Since the 5000-0hm load for practical pur-
poses gives the same signal effectiveness as a
3700-ohm load, the former is preferred, not only
because of its lighter input on both the modu-
lator and Class-C stage, but also because the plate
current to the final amplifier shows a dip under
modulation peaks at 135 ma., indicating over-
loading of the modulator and “downward modu-
lation,” whereas with the 100-ma. input the plate
cwrrent is absolutely stable and the r.f. meter
whips more freely.

As evidence of what can be gained by attention
to details, after the series of experiments and
changes the feeder current has been gradually
worked up from 0.7 amp. to 1.25 amp. with cooler
tubes, less r.f. straying around the tank coil, and
better reports on both volume and quality. The
tuning holds true from day to day with the
possible exception of the Zepp antenna eircuit,
which is affected somewhat by the weather. While
the tubes in the modulator and Class-C stage are
being pushed & little hard, so far they have given
an excellent account of themselves. On the pres-
ent market any tube in the whole setup could be
replaced for less than a dollar at amateur prices.
And as for results—well, the old saying that ““you
can work what you hear’ has held essentially
true.
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The 830-B—A New Tube for
Class-B Service

(Continued from page 39)

top, the grid and filament through the base. The

simple internal structure is based on substantial

lavite insulators. A clear bulb is used because of
the choice of materials and their treatment dur-
ing manufacture. This facilitates inspection, also
observation during operation.

Preliminary ratings for Class-B amplifier or
modulator operation are as follows:

Filament: 2.15 amperes at 10 volts.

Plate: 1000 volts normal. Average plate current per pair at
max. {190 watts) output, 280-ma. Maximum efficiency
under proper conditions, 68%. Max. plate dissipation,
approximately 60 watts per tube,

Grid: Bias voltage, — 33, Rectified grid current per pair at
full load, 86 ma. 8§ driver watts required per pair (225
volts r.m.g. a.c. between grids).

Optimum load resistance: 10,000 ohms, plate to plate, for
two tubes.

Plate resistance, 8000 chms, Amplification factor (r), 30.
The following driver and input transformer

combination are suggested:

Class-A Push-Pull Class-B Input Trans.

Tubes (2) Turns Ratio
2A83 (recommended) 1/1.4
45 1/1.4
10 1/1
59 (recommended) 2/1or3/1

The outstanding operating feature of the 830-B
is ability to furnish 190 watts of audio output per
pair, with modest requirements as to tube cost,
bias voltage and driving power. While 1000-volt
operation has been stressed, the tube may be
operated to advantage at lower voltages, the 600-
volt performance being proportionate. At the
lower voltage it may be compared with the Type
10 and will be found fo have advantages over it,
from every viewpoint.

Since the use of & graphite plate removes plate-
color as a criterion of overloading, an amplifier or
modulator using 830-B tubes must be operated
with proper conditions as shown by the asso-
ciated d.c. meters indicating plate and grid cur-
rent, and preferably also by a high-resistance a.c.
grid-to-grid voltmeter (0—300 rectifier type}, all of
which should be left permanently in ecircuit.

weed o oo L

Bakelite caps from toothpaste and similar
tubes make good insulating bushings for metal
panels. Just bore a hole in the center large
enough to pass the wire.

| o —W3AAT
Alden Products Company has a new catalog
; which gives a very complete socket layout chart
and contains useful information on modernizing
' obsolete tube checkers and set anulyzers. Copies
will be sent on request if addressed to the firm
at 715 Center St., Brockton, Mass.
|

right hand to keep it warmed up for DX these
c¢old mornings!
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THE FLORIST SAYS “SAY IT WITH
FLOWERS”—AND IF QST HAD A
SWEETIE IT WOULD YELL

“SAY T
WITH BINDERS!”

QST
BINDERS

Priced at

$1.50 postpaid

AMERICAN RADIO RELAY LEAGUE
WEST HARTFORD, CONN.



NEW PprESELECTOR

AMPLIFIER —FOR
S.W. SUPERHETS

We have in stock the new MNational
Preselector Amplifier for FB7A, FBXA,,
Hammatlund Pro and other similar types
of Amateur Receivers, following design
by James Lamb and F. E. Handy in QST,
December 1933, Net Price complete
(less tubes and coils) $11.40. Coils,
each, $3.60.

RCA-800's

Also available for immediate delivery
from stock, the new RCA 800's. Net
Price $10.00 each.

It will pay you to have your name on our
mailing list

H. JAPPE COMPANY
46 CORNHILL

BOSTON, MASS.

80

RCA-DsFOREST
» TUBES -

CONNECTICUT DISTRIBUTORS

203A~-$17.50 800 -%$10.00
211 -$17.50 ETC, 852 -$23.80
845 --$20.00 866-A -$5.00

NATIONAL
CONNECTICUT DISTRIBUTORS

RCA-CUNNINGHAM
RECEIVING TUBES

ACME-DELTA
BLILEY CRYSTALS

HATRY & YOUNG

203 ANN STREET, HARTFORD, CONN.

The Sixth International Relay Competition
(Continued from page 24)

sidered in the awards. From all outlying locali-
ties, reports must be received on or before May
29, 1934. Play safe . . . mail your report imme-
diately at the end of the contest period to avoid
delay and insure that your results are credited.
Show your “official” claimed-score in full, follow-
ing a tabulation of points in the log form indicated
with this announcement.

CONTEST NOTES

You can't help but work a new bunch of stations, run up
gome new DX records for your station, get a new bunch of
QS8L-cards, have a whale of a lot of fun, and perhaps rate
an A.R.R.L. award at the conclusion. Any neatly kept
tabulation in the form given with this announcement will
be an acceptable and welcome report. Any operator you
work that doesm’t know ‘“‘what it's all about” can be
referred to these pages of QST

Results in previous Relay Competitions indicate that the
majority of stations worked were raised, not by sending C'Q,
or testing on a half-dozen frequencies—but by sirsé listen-
ing and locating foreign amateur stations, then going after
them, No excuse for ten minute CQ’s. The stations in re-
mote localities, not W/VE stations, are the ones using CQ
most effectively in previous international-DX affairs. The
planning of best use of frequencies and operating hours for
most effective participation and real operating skill are
necessary to successful DX-work.

Operators of all stations have equal opportunity insofar
as this can be arranged in this contest. Much depends on the
judgment of the individual operators in determining the
times and frequencies of operation of each station as well
as on operating ability itself. Low power apparatus succecds
as often as high power on 14,000 ke., a8 was clearly demon-
sirated 1n our last international competition.

The vontest offers a special incentive to W/VE amateurs
to qualify for membership in the WAC Club. We wonder
how many W/VE's will work all continents in the nine days
of our contest? Of course many more will complete Q30’s
with continents most diffcult to work, which operation
supplementing present achievements will put them in line
for “WAC"!

Stations using 14 me, for the frst time are cauutioned to
use care to keep in the band—slight tuning capacity
changes, antenna changes, ete,, can change frequeney over
very wide limits—interference with A.T. and '['s 14,440-ke.
channel (GBW) from off-frequeney amateur operation will
be decidedly out of order. We don't want to be obliged to
make disqualifications again on these grounds this year!

Also ‘W /VE bams are being heard across the water regu-
larly on 3500 ke. this season, QSAS5 reports from D, F, G,
ZL and VK are being forwarded through Hgq.

Both public opinion and government regulations have
ruled against “prehistoric’ signals, “*ac’’ and unduly broad
notes, so we hope there will be “‘none such.” Good notes and
stable frequencies should make your work in this contest
more successful and enjoyable. A.R.R.L. Official Observers
are requested to put in all time possible notifying amateur
stations observed off-frequency or with improper-type sig-
nals, operating during the contest period. Observers’ reports
should be sent in through 8.C.M.s at the conclusion of the
coniest.

Stations with good d.c. notes and real frequency stability
will have the “edge’ over those with poorly adjusted or
otherwige inadequate equipment. But more than station
equipment will be required to win! Most effective use of the
available operating hours, intelligent choice of the different
amateur bands, and a high degree of operating proficiency
will take one a long way toward superlative resuits in this
contest—or in any amateur radio work for that matter.
The best equipment is only as useful for communicating as
the man behind the key or “mike’’ can make it. Use any
amateur frequency band, more than one if you wish. Take
your pick of operating hours, 'phone or ¢.w. eguipment.
All active ham stations are invited to take part and report.

EXAMPLE OF CONTEST WORK

Hvery operator taking part in the contest assigns himself
» distinetive three-numeral group, used by him throughout
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makes.

NATIONAL COMPANY,

PRESELECTION

A preselector unit is now offered by National for use in conjunction with superheterodyne
receivers, Though designed for FB receivers, it is well suited for use with receivers of other

The virtues of preselection are so well known as to scarcely require comment. Image
frequency suppression, improved weak signal response, improved signal-to-noise ratio, and
increased sensitivity are but a few of the advantages conferred by its use.

‘The new unit is housed in a metal cabinet similar to, and matching, the cabinet of the
FB-7A or FBXA. Its use does not interfere with the Single Signal Controls of the latter.

The preselector is designated as type PSK. Its List Price is $25.00, including one plug-in
coil. Additional coils are available to match all the FB-7 ranges, at a list price of $6.00 per coil.
A discount of 409, applies, when purchases are made through an authorized distributor.

INC., MALDEN, MASS.

METAL-WORKING

Precision equip-
ment for the small
shop, New designs
and  manufactur-
1g processes make this amazing bargain
possible, G mplete metal working fathe
with ide-rest,
face-piate snd independent chnek and 3
tail center, 5/7 awing; 247/ langth, 20 pounds. Send $1.50,
balance plus postage G.0.D. Lathe for wood-turning
alone, $4. Attachments for milling, gripding, sanding.
saw-table, etc., available at low prices, Order From ad a
once and have a complete machine shop

AMERICAN MACHINE & TOOL CO., Dept. Q-8 209, 5RABWAY

ALUMINUM BOX SHIELDS iz
J “ALCOA"
stock, silverdip finish, S x 9 x 6, $1.65. 10 x6 x 7, $2.65. Any Size
to Order, SOMETHING NEW! Your call letters, or any marking
for vour panel, on BLACK
ing on bakelite. Sc up to 2 inches, Sceach
additional inch. Sample 8c, U.S. Army
V.T. 1 tubes 35¢, 10 for $2.50.

Foil for condenser or velocity mike 34
mil., 25¢ ft.

New Master Teleplex on demonstration.

BLAN, the Radio Man, Inc,

aluminum ribbon. Looks like engrav-

*‘W2GT.

177 Greenwich St.
New York City

CGechnical
“Graining Station

Phone C.W.

Studio “Gechnique
Suaranteed

KFDM

1000-Watt 560
W. E. Kilocycles

Port Arthur  (world-known port)

IN 3 to 7 months we train you to secure Amateur, Commercial Telegraph Second-class, and
Radiotelephone First-class government licenses. Course consists of Wireless Code, Radiophone,
Microphone-Studio Technique, Television, Service, Police, and Aeronautical Radio. We are
authorized to teach RCA Institutes, Inc., texts. At completion of your course you receive practical
studio technique experience in broadcast studios located in our administration building, and
operating experience on KFDM (1000-Watt W. E. Commercial Broadcast Station), and WPA,
4000-Watt Commercial Wireless Station. Return coupon for details.

PORT ARTHUR COLLEGE

Texas

Street or Box..
| City and State...
!

O
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STANDARD
AD MOUNTING

T
4

L G XT

ACME-DELTA

POWER SUPPLY EQUIPMENT

New Acme-Dalta Powar and Filament Transformer and new Swing-
ing and Smoothing Chokes, especially and specifically designed for
use with the Raytheon RK-18, R.C.A. 800, and the Hygrade-Sylvania
825 and 830 tubes, are now ready. Sesthe complete catalogue in QST
for December, 1933. Extra copies will be gladly sent you on request.

F. B. Dellenbaugh, Jr. G. E. M. Bertram
Pres. & Treas. &
Chief Engr. Gen. Mar.

The *“‘huffs’*
and “‘puffs"
of vibration,
excessive
heat and over-
foads mean
nothing to a
Centralab re-
sistor, safely
housed in its
protective
ceramic cover
{an integra
part of the
resistor itself),

OF THE BIG BAD WOLF-

No wonder CENTRALAB Resistors defy
abuses that would make the average resistor
fail to function.

Your jobber has the new 1934 Volume
Control Guide. Ask for it!

CENTRAL RADIO LABORATORIES
Milwaukee, Wisconsin

the contest as the first part of each number exchanged (sent).
Al numbers exchanged are SIX figure groups. The last
three digits of the serial number sent are always taken from
the first half of the number group just received (the one from
the last participating operator with whom a two-way ex-
change in the contest has taken place).

Since no exchanges have taken place at the start of the
contest (and whenever a *‘partial” or incomplete exchange
has been made so no “foreign” identifying number is avail-
able), the FIRST (or next) foreign or remote station worked
will receive from you a six figure group made up of YOUR
three-figure identification plus three zeros, constituting the
six figure group.

Assume that these are some self-assigned identifying num-
bers: W6ZXY 543, G5ZZ 765, VK2LL 8568 (he has already
QSO WBZXY 287), ZL1EE 398 (he has just received a
number from VE3YY 657), AC6UU 395 (who last worked
WIYXZ 984), PYIWW 777 and just starting his contest
work, also VK5YY 852,

At the beginning of the contest W6ZXY contacts G522,
He works all the other siations we have named above, and
exchanges numbers with each during the contest peried.
WBZXY's log (page 24) will show (by italic figures) just
how the “first half”’ of numbers received are used as the
“last half” of subsequent transmitter serial number groups.

New Code-Practice Oscillator

N‘ ONE time or another nearly every re-
guirement of the beginner has been filled
by the product of some manufacturer, but it is
only recently that an audio oscillator of the
type described in the Handbook has been made
available. Such an oscillator is shown in the
accompanying photograph.

Using the familiar ecircuit employing the
windings of an audio transformer to produce
oscillation, this unit is furnished equipped with

four flashlight cells which fit inside the case to
furnish all the needed filament and plate cur-
rent. A filament rheostat, with knob projecting
irom the top of the case, serves the double pur-
pose of regulating the filament current and
changing the tone of the oscillator. Tip jacks
for headphones are vigible on the near side, to-
gether with the on-off switch. Terminals for the
key are brought out to the opposite gide. The
oscillator uses a Type 30 tube.

The new oscillator is a produet of the Na-
tional Company, Malden, Mass.

82 Say You Baw It in QST -~ It Identifies You and Helps QST




= Amateur Headquarters - ‘‘ Everything for the Ham ==

* The Favorite *
National FB7-4
with New Imi)r%ved Air-tuned

TRANSFORMERS

$34.20

N ev;; pre-SeIIector Kitforabove
set, less coils. ...
Coils, $3.60 each $ 11 070

Desired

450 volts, each side C.T., 150

Designed_especially for 47 xtal,

REAL NEWS!!

We Have Just Been Appointed
Distributors for the Famous

RCA Transmitting Tubes
The Long-

841 Tube Now,

A high Mu'10 Tube requires less excitation and

A Hard-to-Get less bias for a given output. Has wonderful Another Hard-to-Get
TRANSFORMER possibilities. TRANSFORMER
M. & H. Plateand Filament il 203A (100 Watts, carbon plate).. .. ... $17.50 M. & H. Plate & Filament
TRANSFORMER [ 211 — (carbon plate). .............. 1750 W &3 o0 e, Tt votoe i

800 — (35 Watts — Low Int. cap.).... 10.00

mils., 234 volts, 3 amps. C.T., 845 — (Modulatoror A.F. Amp.).... 20.00
e s,y G com- 852 — (100 Watts, R.F. Amp. osc.). .. 23.80 25
860 — (100 Watts, Screen Grid)...... 35.00 Special $ 8 .
Special $6.75 865 — (15 Watts, Screen Grid)....... 12.75
866A (10,000 Volt Rect., half-wave)... 5.00 Yesigned especially for 841 or

Another Bargain

M. & H.
Power Pack

Developed in our Laboratory
especially for

THE NATIONAL FB7-A

SPECIAL

THIS MONTH 9'95
Rectifier Tube 40c extra

$3.25

amps., C.T., 5 volts, 3 amps,,
C.T. Cased and mounted.

210 osc.~—amp. Combination

46 amp. 83 Rect. combination. |

New 1934 M. & H.Radio Catalog Ready

I with Type 83 Rectifier.

512 Market St. M. & H. Philadelphia, Pa.

== Sporting

Goods Co.

T E L E s K ET C H An ex-navy operator has worked

out a simple cypher by which
djagrams, cartoons, recognizable faces, etc., can be tele-
graphed or 'phoned. Receiving operator draws straight
from point to point on transparent paper placed over the
cypher chart. 5,120 points in 534 inch square allow good
cetail. Each point instantly selected. 50 cents, with
instructions.

MICK-MACK Cypher, Box 45, Wollaston, Mass.

GRID LEAK BIAS

may be used with complete safety in even the largest
ham transmitter equipped with the —

SENTINEL MAGNETIC OVERLOAD BREAKER
Most efficient, lowest priced instantaneous aiutomatic
protective device on the market, Model A50 to 400
m.a. Model B 100 to 800 m.a. Either $5.85 plus 3 1ba.
postage. Cash or C.0.D. )

Write for free circular

DON. H. MIX & CO. Box 403, Bristol, Conn.

PANELS — BAKELITE ~ RUBBER — ALUMINUM
All Sizes Cut to Order BAKELITE TUBING & RODS
Drilling, Engroving & Special Work
ALUMINUM CANS—Stock sizea. Special sizes, made to order.
ALUMINUM CHASSIS~Threaded brass studs for 6/32 screws.

Length from 34" to 6”’—price 5c to 30c,

Insulating bushings 6 b Couplings in D—-«Qﬂnn

for all size shafts rass or bakelite o
""‘15(:

75c to $1.90 per dozen
Transmitling frames and racks.

UNITED RADIO
MFG. CO. Est. 1923 191 Greenwich St., New York

Aluminum or electralloy
panels, sheets, cans, shields,
chassis — high gloss or
silver finish — electralloy,
very easy to machine, is
non-magnetic — and low priced. Also
bakelite, hard rubber panels and tub-
ing machined, drilled and engraved at low
prices: Send sketch for estimate.

INSULINE CORP.
OF AMERICA
25 Park Place
N.Y.C.

o CODE

Learn Easily at Home this Quicker Way:

No experience needed. Beginners read code
quickly, copy accurately. If aiready an op, speed
up your wpm this approved way and make better
money. “Almost human!” experts call the amazing
New Master Teleplex. Only instrument ever pro-
duced which records your sending in visible dots
and dashes — then sends back to you audibly
through headphones. Fascinating, fool-proof, gets
results because you learn by HEARING as w

seeing. Has taught code to more students in past
few years than all other systems combined. Used
by U. 8. Army and Navy, K. C, A, A. T. & T., and
others, We furnish Complete Course, lend you the
New Master Teleplex, and give you personal
instruction with a
MONEY-BACK GUAR-
ANTEE, Low cost, easy
terms. Write today for
folder Q2; no obligation.

TELEPLEX CO.

76 Cortlandt Street
NEW YORK, N. Y.
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TEN-WATTER
That Can “Take It”

OMPACT, wire-wound, vitreous-
enameled — a low-priced, effi-
cient ten-watter that will be wel-
comed wherever guality with economy is
a factor.
Non-corrosive Monel Metal contact
bands and lugs, plus pigtails for
convenience.
Same type made in three sizes, three
ratings and 67 values.

Write Debt, Q-2 for FREE General Catalog
and Vest Pocket Volume Control Guide

) 3
BY 175 Varick 86, New York, N.Y

HERE'S THE SET YOU'VE
BEEN WAITING FOR ,

GIVES YOU 4 AMATEUR BANDS BY
TURNING A SWITCH — No Coils to Plug
In — No Coils or Other Extras to Buy,

Be from Missouri! See for yourself! Write today for
fully illustrated folder giving all the dope on this
outstanding amateur receiver development. Study
its many features — note the money-back guarantee
behind it. Then you’ll quickly realize why the
NEW Ross xxIupiter Model is the handiest, most
efficient set for amateur use — and at the lowest
price (only .$59.50 net, complete with permanently
attached coils and dynamic speaker but less tubes).

A. H. ROSS AnD COMPANY

Keswick Ave. and Waverly Rd., Glenside, Pa.
(Suburb of Philadelphia)
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How's Your Fist?

{Continued from page 19)

Now you may understand why you hear some
fellows sending dots at a rate of speed of 50 w.p.m.
and making dashes and spaces about 20 w.p.m.,
and when you see that sort of sending on a
recorder—’'sawful. There may be many who
disagree with this method of determining speed,
but it must be kept in mind that radio amateurs
do not have the expengive ingtruments which are
available in commercial telegraph organizations.
This, therefore, is a simple, practical way out for
those of us who have to make use of the best we
have.. It may be the means of teaching some skill-
ful operator how to adjust his “bug’’ and thereby
perfecting sending which now may be subject to
criticism. After all, aren’t we striving for cleaner
and better sending? When we find that we can
copy on paper with a brush and a pot of paint, at
35 per, improvements will have been made.

The Southeastern Division Convention

UMOR has it that the reason for the inter-
esting and successful convention held at
Birmingham, Ala., October 27th-28th, under the
auspices of the Birmingham Amateur Radio
Club, was the presence of three of the leading
liars in amateur radio. While the presence of
these leading men helped, credit goes to Jeff
Baynes, W4AAQ, and his convention committee
for a well-balanced program.

With a stirring address of welcome by Mr.
Ralph E. Parker, assistant city attorney, repre-
senting the president of the city commission, the
convention o¢pened auspiciously. The get-to-
gether meeting with remarks by SCM L., D.
Klwell, W4AKP; Ray Atkinson, W4NN, SCM,
Florida; Bennctt Adams, W4APU, activities
manager for the club, and A. A. Hebert, A.RR.L.
fieldman who brought the greetings of head-
guarters, put every one in the proper mood for
other events.

Following the “ham luncheon” the delegates
boarded two large busses for the sightsceing
trip. Broadeasting station WAPI tendered a
fine reception to the visitors. Mr. Bell of Station
WBRC took pleasure in explaining some of the
new gadgets in use at his station. The trip ended
at the police broadeast station WPFM.

I. J. Jones, W4JY, chairman of meetings,
supervised the contests, which brought out
plenty of competition. The event of the first
evening was the introduction of Lieut. John
Reinartz, W1QP, who deseribed his trip to the
North Pole region, while operator on WNP.

The technieal session on Saturday was started
by L. B. Hallman, Jr., chief engineer WSFA.
Qthers who gave valuable information were:
John (. Candler, W4AW, of General Radio
Laboratories, Atlanta, and Lieut. J. L. Reinartz,
consultant for R.C.A. Radiotron Co. Lieut.
K. P. Maley, U. 8. Coast Guard, spoke for their
emergency net along the gulf region. Capt.
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We'll bet our 1933 auto license plates that a minimum of 10,000 conversations such as the above have
md occurred since October the Tst, that day of renown on which the new regs took over. But, happily, that isn’t |m

the end of the story. Listen to this:

“Yuh don’t say! And me what ain’t yet been able to see one itty-bitty electron climbing
from filament to plate. Ain’t there nothin’ [ can do about it?”

“Sure. Get a copy of

THE RADIO AMATEUR’S LICENSE MANUAL | & suatenrs

from good of’ A.R.R.L. It's got all the dope—questions ’'n’ answers—
technical info — the new regs -— everything.”

“Yeah? How much is it? - that's the burning query these days.”

“Just two bits, postpaid. And it tells the whole story on the Class A
license for unlimited 'phone, too, and all that complicated stuff

on renawals and modifications.”

Get your copy foday, 25¢, postpaid; no stamps, please

THE AMERICAN RADIO RELAY LEAGUE, West Hartford, Conn.

“How's the new examination?”’

“Tough, m’lad, tough. You gotta get down and dig, if you want
to pass it. Them transmitter questions — wow!”’

RT—

LICENSE
MANUAL

Huw to Ser Vour Licemsen

The Radio Amatenr's Li-
cense Manual (No, ¥ in the
series entitled The Radio
Amateur’'s Library).

New  Classes Now

Formmﬂ Send  for

de catalog, ex-

plains fully, 180 licensed graduates placed |n plllt 21% years in

broadcasting, shipping, police radio, aviation, ctc. We teach all

hranches. Qldest, largest and best equipped school in New Eng-

tand. Hquipped with Western Electric sound sod broadeasting

equipment and RCA marine transmitter. Course prepares for
United States Government telegraph or telephone license.

MASS. RADIO SCHOOL, 18 Boylston Street, BOSTON

LOW RANGE FUSES

® i/s 14,3

" Quicher
than o
Short circmit™

Littelfuses for Im‘lrumeni: Amps.: 4100 1/32, 1/16—20c ea.
/Zwlic ea. 1, 2--10c ea. For milliammeters,
ham ﬁ Use 1/8 for radio B circuits. High Vollage
Ltllzlfuses 1000 5000 10,000 volt ranges in 1/16, 1/8, 1/4, 3/8.
1/2, 3/4, ﬁ Renewable. Price 35¢ to $1.25 e
NOW——-SIOO Pl OTEC’IQION GUARANTY. Get New Cat. ;}5

LITTELFUSE LABS. 1784 Wilson Ave., Chicago

LITTELFUSES

MICROMETER FREQMETER

Users of the MFM say “SF stations could set their fre-
quency with it,”” Whether you buy or build your freqmeter
get the superb performance of the MFM.

G. F. LAMPKIN LABORATORIES
146 W. McMillan Street CINCINNATI, OHIO

Attention, Hams!!
Bakelite Navy Key Knobs

184" outside diameter —8-32 screw in back

25¢ each ORDER
POSTPAID DIRECT
No ¢1.0.D, Orders \ FROM

RADIO SHACK *%5quth State Strect
or your local jobber

JOBBERS — Werite for Quantity Prices

RCA ~RADIOTRON
203-A ..$17.50 852,
8400 . 10.00 86
BAS5. ... i 20.00 866-A
SYLVANIA

................ $4.75 825................510.00
866-A M.V, Rec...... 9.00 203-A ... 17.50

................ 75 852, . .............. 23.80

_ RAYTHEON type RK-18 Oscil. -Ampl tube....... 10.95

RAYTHEON types: RK-15-16-17. . £

XMITTING PARTS

RAYTHEON 866-A M.V. Rectifier.
HOYT Milliammeters: d.c. 12~15-
200-250~300 M.Rer e ivii e 1.50
HOYT Voltmeters: 4v. a.c., 10v. ac., 15v. a.c., 5v.
d.c., 10v. d.c

2
HAMMARLUND “STAR'" Midget Condensers: 13
mmf, 50¢, 25 mmf. 50c, 50 mmi. 53¢, 100 mmf. 60c,
and 140 mmi. 75c.
HAMMARLUND Mldget 35 mmt double spaced.. 60¢
HAMMARLUND Comet *PROS” in stock,
Carry a complete stock of National §. W,
Receivers and parts. Prompt service.
10% deposit with au C.0.D. orders. Remit
M.O. Inctude postage. FREE builetin.

MAURICE SCHWARTZ & SON
710-712 Broadway, Schenectady, N. Y,
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QST
Oscillating Crystals

All “Scientific Radio Service Crystals’ are accu-

rately ground to an accuracy better than .03%

on equipment tested regularly by the U. S. Bu-

reaut of Standards standard frequency signals.”’

SUPERIOR BY COMPARISON
® New Low Prices Are Now in Effect ®

BROADCAST and COMMERCIAL BANDS
Broadcast Band Crystals mounted in our Standard
Holder and ground to our usual high degree of
accuracy now $35.00 each. Other bands similarly
reduced. Prices quoted upon application.

AMATEUR BAND
Scientific Radio Service Crystals ground to within
FIVE Kilo-cycles of your specified frequency in
either 80 or 160 meter bands $10.00 each. Mounted
in our Standard Holder $5.00 additional. Accurate
calibration with each crystal.

PROMPT SHIPMENTS ASSURED

Scientific Radio Service
“The Crystal Specialists’ Since 1925

% 124 Jackson Ave., University Park
Hyattsville, Maryland Dept. Q-2

i se ava e

When Seeking a Radio School

Consider RCA Institutes . . . an institution recognized asan
important factor in the radio industry.

‘The beginner or the experienced man who seeks instruction
in any branch of radio will find courses designed for him .
either at the Resident Schools in New York and Chicago or the
RCA Institutes Home Study courses.

Resident Schools are fully equipped — conveniently located
— low weekly tuition rates.

FEATURES OF HOME STUDY COURSES

Hxtension courses for home study on convenient “‘no obli-
gation” plan., Examination and lecturial advisory services.
Free post-graduate practical training at resident school with
modern equipment under instructing engineers.

Illustrated Catalog on Request
RCA INSTITUTES, INC.
Dept. ST-2
78 Varick Street, New York
1154 Merchandise Mazrt, Chicago

AMATEURS r: WEST

We carry in stock at all times all NATIONALLY AD-
VERTISED parts and kits of all STANDARD MANU-
FACTURERS for TRANSMITTING and RECEIVING
Prices are advancing

* Write for fatest quotations

Amateur's Headquarters of the West

RADIO SUPPLY CO.

H. A. Demarest, President
912-14 So. Broadway Los Angeles, California
{WGFBI located in building)

Myrl Jones, of the Squinch Owl fame, brought
out the interesting points of the army-amateur
net. Many matters of importance were discussed
under the leadership of fieldman Hebert at the
open meeting.

Dr. H. O. Phillips, W4BZG, as toastmaster;
talks by Major Van Nostrand of Atlanta; Mr.
Perkins Prewett, chamber of commerce ; Hebert
and Reinartz, plus a fine entertainment from the
broadcasting studios under the direction of John

Connelly left nothing to be desired.

The convention closed with the distribution of
prizes and a dance. Onward to Mobile, Alabama,
in 1934, and thanks of the delegates to the com-
mittee for a great convention.

—A. A H.

Modernizing the Three-Tube Transmitter
(Coontinued from page 14)

center-tap keying in the final stage is recom-
mended. For key-click elimination, however, it is
more desirable to key in the center-tap of the
buffer-doubler stage. This puts a variable load on
the oscillator which may result in o slight change
in frequency as the set is keyed, particularly if the
oscillator is worked right at the critical setting of
Cs. In such a case a slight detuning of Cx on the
high-frequency side will be beneficial, The 90-volt
fixed bias specified for the final amplifier will be
sufficient to cut off the plate current of that tube
during keying spaces if the buffer-doubler tube i
keyed.

A Universal Antenna Coupling System
for Modern Transmitters
(Conttnued from page 17)

NETWORK EFFICIENCY

Small diameter inductances have come very
much in vogue in high frequency transmitters
within the last year or so. Their use is well justi-
fied in multi-stage transmitters because they
have very small external fields and eddy current
losses in shielding, ete., are reduced to a mini-
mum, A well-designed small coil will usually have
a much higher @ than a large coil of heavy copper
tubing. But it is very difficult to couple indue-
tively to one of these small inductances because
of their small field and because of mechanical
difficulties and losses in the pick-up coil form.
Repeated measurements have shown that the
power in the antenna is usually increased from
209% to 309 when an impedance-matching net-
work is substituted for a pick-up coil. This in-
crease is accounted for by the inherent high-
efficiency of the network and by the elimination
of the losses which might have heen introduced
by the pick-up coil. Another reason for the better
output is the fact that the antenna impedance
can be precisely matched to the plate of the final
amplifier tube, obtaining exactly the right rela-
tionship for optimum output with true resonance
so that the voltage neither leads nor lags the cur-
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Think you'll ever know as much about radio
as Jim Lamb?

Well, you've got to leam, if you ever expect
to get there. You can go to school — but the
best school is experience. Whatever school
you go to, you've got to have the proper kind
of textbooks.

There are a lot of grades in radio school. If
you're a young lad in junior high you've got a

YOU YOUNG SQUIRTS!

lot of them to pass before you get in the class
of JJL, RAH, GG and the rest of 'em. It
won't be so hard, though, if you study the
Handbook carefully, and then tackle some of
the books in the Amateur's Bookshelf. You'll
get there — and we'll be glad to help.

But maybe you aren't even in the Handbook
class, yet. Then there's only one answer -
the League's famous beginner's booklet.

HOW TO BECOME A RADIO AMATEUR

Although No. 8 in the series entitled The Radio Amateur’s Library, it's the primary text
of amateur radio. Deals with elementary things, told in clear, simple language. Tells
how to build a complete, efficient, yet inexpensive amateur station — receiver, monitor,
transmitter. Tells how to operate it, too — in fact, it's the complete beginner’s guide to
amateur radio. And the price is only 25c, postpaid. (No stamps, please.)
Order your copy today, and join our school right now

GULF RADIO SCHOOL

Radiotelegraphy Radiotelephony
Radio Servicing

COND PORT 1007 Carondelet Street
SECO U-PS- A-}NEW ORLEANS, LA.

THE INSTRUCTOGRAPH
(Code Teacher)

The Scientific, easy and quick way to learn
the code, Send a post card today for literature.

Machines, tapes and compiete instructions
for sale orrent. Termsaslowas $2.00 per month,

Rental may be applied on purchase price if
desired. Rent for a month. If the Instructo-
graph meets every requirement, buy it. If not,
send it back. )
INSTRUCTOGRAPH CO., 912 Lakeside Place, Chicago

WING’S

TRANSCEIVER
and Antenna Outtit

Make the ideal 5-meter outfit
for your auto.

‘Why not equip vour car with a
S-meter job that is attractive,
efficient and sturdy? This trans-
ceiver is designed especially for
auto use. A cast aluminum case

and front panel insure strength, dependability and ease of installa-
tion. The black wrinkle finish makes a show piece suitable for any car.
Transceiver uses a special 76 and 41 tube and costs §16.50, less tubes.
A clamp for your steering post sells for $1.50 extra. Transformer and
rods are $2.50. See it at your dealers or at

LEEDS, 45 Vesey Street, New York City

CHAUNCEY WING’'S SONS, Manufacturers

Greentield, Mass.

SANGAMO
ACCURATE
CONDENSERS

s

Awvailable in 5000 volt construction
for use in short wave transmitters

Write for catalog sheet

SANGAMO ELECTRIC CO.
SPRINGFIELD, ILLINOIS

PERFORMANCE!

International enthusiasm has been wvoiced for the
remarkable performance of the D-104 microphone, low

in price — high in quality,
ruggedness and dependability.
Equip your transmitter now
and enjoy the benefits of this
exceptional new instrument.

Piezo—-Astatic

MICROPHONE

Licensed under Brusk Development Co. patents

Astatic Microphone Laboratory, Inc,
Youngstown, Ohio
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PROFIT BY THE EXPERIENCE
OF OTHERS—Thousands of Amateurs
Have Read HINTS AND KINKS

If you haven't vet gotten a copy of this
indispensable compilation of the money-
saving ideas of 189 experimenters, you'll be
glad to know that the original supply, ex-
hausted in less than six months, has been re-
plenished by a second printing. You'lt find
in it hundreds of good ideas which amateurs
have found helpful. It will retun its cost
many times in money savings ~— and it wil
save hours of time. Many of these litile
dodges would probably never occur to you.

Order your copy at once.

HINTS AND KINKS
FOR THE

RADIO AMATEUR

EIGHTY PAGES IN ATTRACIIVE PAPER COVERS
50 cents, postpaid anywhere (no stamps, please)

THE AMERICAN RADIO RELAY LEAGUE
West Hartford, Connecticut

PRECISION CRYSTALS

FOR ACCURATE FREQUENCY CONTROL

FREE Plug-in, dust-proof holder with
ench amateur band crystal purchased.

PRECISION Crystals are of the
highest quality obtainable, These crys-
tals are X cut, one inch square, ac-
curately ground for maximum output,
thoroughly tested and fully guaranteed,
They are accurately calibrated and will
) ?ed“?p“"d Wiﬂiin Oi.lll% of yourtsple’c -
y ied frequency. It wi pay you to buy
Crystal Holder these quality crystals, 1750 and 3500 ke,
bands—%$4,50 ea. 7000 ke. band—3$5.50, Crystal holder (illustrated)
——$£1.50 (Holder free with each crystal purchased). Jacks to plug
holder into-—15¢ pair,

Crystais and ovens for commercial use quoted on at your reguest.

‘When ordering our product you are assured of the finest obtain-
able, Now in our 5th year of business.

PRECISION PIEZO SERVICE

427 ASIA STREET BATON ROUGE, LA.

BIRNBACH
Standoffs

UALITY insulators for careful
amateurs, Compact; rugged; eifi-
clent. Pure porcelain, highly
glazed, Nickel-plated brass hard-
ware.

All standard types-— also new
feed-through models (plain or
jack) with porcelain insulating
collar for metal-panel mounting.
Write for Bulletin “‘A."

BIRNBACH

RADIOCO., INC. S8
145 Hudson St., N.Y. C. T

rent. Substitution of the network system of
coupling will usually result in a considerable in-
crease of antennsa current in an amateur installa-
tion with the same power input to the final
amplifier.

NETWORK DESIGN

Usually neither the antenna input impedance
nor the desired plate load impedance is accurately
known in amateur installations, and so it is im-
practical to attempt quantitative design of a
coupling network. The experimental method of
adjustient outlined above for obtaining the
proper relationships ig entirely satisfactory when
the shunt and series arms are adjustable over
wide ranges. When the input and output im-
pedances have been measured or can be cal-
culated, it may be desirable to calculate the
values of the filter elements. Of course, conven-
tional network theorems are employed, but two
or three relations will be listed here for ready
reference. Referring to Fig. 3, when the input
and output impedances are pure resistances, the
filter elements must satisfy the resonance equa-
tion:

e = 4n¥f y

(2a)

Xo =gt . {2b)

X'y has a maximum value beyond which there is
insufficient coupling for impedance match. For
sufficient coupling

Xp<VRRy. )

The degree of harmonic attenuation can be deter-
mined from the known values of I,(i(Cy by
determining their reactance at the harmonic fre-
quency and solving for power loss using conven-
tional network theorems. '

The author claims no particular novelty for
this method of antenna coupling, since low-pass
networks have been associated with vacuum
tube output circuits for many years. The par-
tieular system outlined above, however, hag ad-
vantages over arrangements in which the plate is
connected directly to the filter input, in that the
system_can be applied to existing transmitters
with conventional tank circuits, and, also, be-
cause it is permissible to have the antenna react-
ance appear as a series arm in the output eireuit,
which is not desirable when a single p¢ section is
used between the tube and the antenna. The ar-
rangement described above is so simple in con-
struction and adjustment that it deserves wide-
spread application, especially in the high fre-
quency field.

i Kveritt, *“ Output Networks for Power Amplifiers,” Proc,
I.R.E. May, 1931.—FEDbIroR,
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Get Started Right!

OU wouldn't hunt quail with an air gun ... it hasn't
the range. And so with radio transmission . . . you can-
not expect distance with inferior equipment.

Start right! Begin with crystals . . . the best crystals, for
fesults are far more certain and in the long run cost much
©88, .

Bliley Crystals cost very little more to buy, and much
less to run because they are more efficient . . . give greater
power output . . . and keep you LOCKED on one chosen
frequency.

For Bliley Crystals see your nearest distributor. If he
does not have your choice in stock, he can get
it for you BY RETURN MAIL.

Get our 1934 illustrated folder, and large 3-color
frequency chart from your distributor . . . or write
us direct.

cAnnouncing the new

BLILEY CRYSTAL OVEN

A scientifically designed constant-temperature holder-
oven; compact, holds within one degree C., plugs into
standard 5-prong socket. Operating on 7.5 V. For
inch sq. 40, 80 or 160 M crystals. Type BC6, $7 50
each, complete......oviiviivirieiaianienens Wi

BLILEY PIEZO-ELECTRIC CO.
226 Union Station Bldg. Erie, Pa.

Special Crystals also manufactured between
20 Kes and 15 Mcs

Notice to All Hams and Operators!

We have just been appointed official distributors q
for ]?eForest Amateur | sdio Division of the R.C.A. M New
Radiotron Company. Gd(’ METER BULLETIN
Now the “House of Service” is ready with a com- _ ine —
plete line of Radiotron Amateur Transmitting Tubes. all bargains

Just issued, lists many types —
all new meters — hig selection:

. Ammeters, Radio }
SPECIAL: We will gladly send you a copy Ammetere, T hermo-mmstors,
: : * s Volt-meters, Milliammeters, AC-
i of the new 1934 R.C.A. Cun- DC  Universal Meters, D.B
ningham Reference Book, together with the =T\ Power Level t"’{?ﬁeﬁ ﬁ‘a“ Volt-
: g . e meters, Volt-Ohm Milliam-
latest data on the Amateur Transmitting Tubes. ) meter Circuits, Resistor Kits,
Free of All Cost. Just drop us a line and we will e barat ad e
¥ & = n and guaran .
do the rest. Send posteﬁ now for free bulleetln.

Universal Meter Works
ROYAL-EASTERN ELECTRICAL SuppLY Co., INC. HON- LeavittSe., Chicago, L.
16-18 West 22nd Street New York City, N. Y. :

Radio Operating
Radio Servicing—

Prepare for the new Gov-

U N l V E RSA L nt Radio Operating

Stretched Diaphragm Type license examinations; Radio
1934 MODEL .4 Operator, Marine and

Broadcasting. Also Radio
Amateur Telegraph and

Here is microphone value without precedent! A
brand new 1934 model, sireiched diaphragm type. ; N
Full Diaphragm Protection 2-button microphone, Telephone. Resident
listing at only $10.00]! Exceeds every reasonable courses. Write for booklet
requirement for quality performance. “Opportunities in Radio.”

UNIVERSAL MICROPHONE CO., Ltd. . . ‘ .
424 Warren Lane Inglewood, Calif., U. S. A. West 45632'3513521(: ]f; 3‘:’:};::: ::litsychools Y
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HAM-ADS

1) Advertising shall pertain to radio and shall be of
nature of interest to radio uzmateurs or experimenters in
their pursuit of the art.

{2) No digplay ot any character will be a.ccepted, nor can
any special typographical arrangement, such as all or part
capltal letters be used which would tend to make one adver-
tlsement stand out from the others

The Ham-Ad rate is 15¢ per Word, except as noted In
paragmph (8) below

(4) Remittance in full must accompany cogy No cash or

ontra.ct. dlacount or agency commission will be allowed.

{5) Closing date tor Ham-Ads is the 25th of the second
month preceding publication date.

(8) A special rate of 7¢ per word will apply to advertising

which, ln our judgment, iz obvio non-commercial in
nature and is placed anhd signed by a member of the Ameri~
can Radio Relay League. Thus, advertising of hona fde
surplus equipment owned, used and for sale by an Individual
or apparatus offered for exchange or advertising Inquiring
for gpeclal equipment, i by a member of the American Radio
Relay League takes the 7c¢ rate. An attempt to deal in ap-
paratis in quantity for profit, even if by an individual, is
commercial and takes the Lse rate, Proyisions of parazraph
(L), (2, (4) and ('“,) apply to all advertizsing in this column
regardléss of which rate may apply.

Having made no investigation of the advet-

tisers in the classified columns, the publish-

ers of QST are unable to vouch for their

integrity or for the grade or character of the
products advertised.

-~ trman T i mardennans hawva nhoon

WONDERFUL bargain—Complete 100 watt fone and cw
station. Xtal controlled (3xtals) 242-A output, completely
metered, 1500 volt 500 watt supply, n50 volt 200 watt supply,
2-300 volt 100 watt supplies, vi lex, high gain apeech
amplifier. 20-40-80 ss superhet (w1 xtal), power supply,
fones and speaker, Conventional b-meter transmitter and ra-
ceiver. Also large cabinet of valuable tubes and paris. §150
takes everything. Photographs, lists. Tom McCann, 95 N.
Walnut St., East Orange, N. J

866A Duovac Mercury Vapor Rectifiers. First grade original
cartons, Characteristics: Filament 2.5 volts; 5 amps; max.
peak plate current, 0.6 amps; Max. Peak Inverss Voltage
10,000; standard 4 prong U, X. Base $2.95 en. Terms 209%
deposit with order, Balance !, O. D, W2AGC, 567 78th St.,
Brooklyn, N. Y,

PHONES—Eiminate BCL troubles with Detlab 75 or 160
meter filters, One dollar postpaid. Specify Band used. Send
us your BCL problems. Detla Laboratories, 3455 Chicago
Blvd., Detroit, Michigan.

WANTED—+to0 trade: New type '03A receiving tubes and
transmitting equipment, eash. For high power binoculars,
eamera. Also want portable recciver. W4AG, M. H. Graviee,
Kennedy, Ala.

CLASS B fransformers—ior 46s, £4.95 pair, Universal trang-
formers for two or four 46s, 210s, 800s, RK18s, ete, $7.75
pair. 70 watts of andio from 46s. Write for details. W8UD,
Douglas, Mich

QSLs. Get our free samples before yvou buy. Maleco, 1512
Eastern Parkway, Brooklyn, N. Y.

RECEIVER complete with 24 and '47 tubes: coils for 20, 40,
R0, No power supply., First money order for & takes it pre-
paid. W3ASP.

FB7s, Omnigraphs, Teleplexes, Vibroplexes. meters, receivers,
vr&nverters Bought, sold, traded. Ryan Radio Co., Hanmbal
Mo

OVER six pounds radio data, circuits, bulleting, 50¢ postpaid.
Bevond Rockies 75¢. Kladag, Kent, Ohio.

MICROPHONE and meter repairs. Low prices. Quick service,
Sound Engineering Corp., 416 N, Leavitt 8t., Chicago, 1L
RADIO engineering, broadeasting, aviation and police radio,
servicing, marine and Morse telegraphy taught thoroughly. All
expenses low. Catalog free. Dodge’s Institute, Byrd $t., Val-
paraiso, Ind.

GENERAL Eleetric 24/1500 volt Dynamotors $35: 24/750
volt $25. Westinghouse 27% /350 volt $10, Mounted pair $15.
fi~15 volt 500 watt Alrcraft with propeller $10. 500 cycle 500
watit with exeiter 110-220 volts $7.50. Dynamotors give pure
DC outputs. Perfect results from battery plants. Henry
Kienzle, 501 East 84th Streei, New York.

QUARTZ—Direct importers from Brazil of best quality pure
quartz suitable for ing pieso-electric crystals, Diamond
Drill Carbon Co., 719 World Bldg., New York.

TWO color QSLs, 50¢ up. WIGOF.
QSLs, SWLs, WaDOU, Hayward, Calif.

QSLs, twa color, stationery. Send for samples. Printer, Cor-
with, Iowa.

TOW emission transmitting tubes restored normal. Write
Mims Radio, Texarkana.

SELL 400 watt pure crystal d.c. fone and c.w, transmitfer
100% modulated. Very complete and highly efficient outtit
withhestabhshed reputation. . H. Vincent, W8RD, Utics,
Mic

NEW 15 and 200 watt RCA talking picture amplifiers. Sell
or trade for xmitter or lab. equipment. Mattiin, 2037 Euclid
Ave., Cleveland, O.

FOR. sale—1932 Hammarlund Pro complete with tubes and 6
pair coils. Best offer over 350. WSDMJ.

QSLs, two color! 50¢ up! Bnappy service! WIECI, Clayton,
Mo.

CRYSTALS 95¢. Your a ero‘umate frequency in 80 or 160
meter bund and calibrated to within 0.05%. 40 meier crystals
at $2.00. Blaoks 3 for $1.00. The only guarantepd crystals in
the world selling at these low prices. White Radio Laboratory,
Handpoint, Idaho,

BOCKETS—50 watt, front panel, universal mouumng, alumi-
num, mirror finish, M pair, $7.50 postpaid. bahsfachon guar-
anteed. (Ja.mon\vme, {14 N. First, Rockford,

QLD QS8Ts, 1920~1930, 50¢ each, 1930-1934, 15¢ each. 1905
Eneyclopedia Bntannwav £15, Fverything pcrfect condition.
Box 18, Station Y, Brooklyn, N, Y.

CALLBOOKS—new Winter 1933-34 Rad.\o Amateu: Call
Book, many pages of the new W calls and hundreds of new
DX stations, is yours for $1.10. Next four issues for $3.65
{Foreign $1.20 and $3.75). WIFO—610 S. Dearborn, Chicago.

EPECTATS: G.E. 5 mi condensers, 800V test, 75¢; soft
heavy-rubber-covered No, 16 stranded tinned wire, i¢ per
foot; magarmes, thousands of all kinds, many recent, very
vheap Box 16, Station Y, Brooklyn, N. Y.

QbL curds, two_color, cartoons, message blanks, stationery,
nappy service., Write for free samples to-day. WIBEF, 16

btockbrldge Ave., Lowell, Mass.

QSLs! Your QSL is your station’s representative! Be well

represented! Free samples! WSDED, Holland, Mich.

AMATEURS—candenser microphones, 2-stage $31; velomty
3-stage $35; carbons repaired $6; uaranteed crystals $5;
rectifiers, 1000V 200W $50, 1500V 300W $70. We build trans-
mitting ‘equipment to ovder. Radio hug—meenng Co., 103
Willis, Columbus, Mo.

CRYSTALS guaranteed asccurate 1680-80 meters, $1.85 post-

paid. Blanks, 50¢. WODHQ, Wishek, No. Dak.

TRADE: meters and miscellaneous parts for shotguns. State

l&ndel, gauge and condition. James Coe, Wright Field, Dayton,
110

BARGAINS—brand new I‘eleplex with tapes, $9. High qual-
ity 600 volt power supply kit, $5. Monitor $‘4 Kellogg mlke
st\]l_)deransformer, $3. Robert Brown, Sullivan St., Dolgeville,

%1.35 Hipower crystals sce other hamads. Send for bulletin.

BOR, sale: Fifty watt $15, and ten watt xmtr §5, with tubes.
K7ABQ. Details answered.

TRADE—849 modulating tube, Good condition. What have
you? WIEMYV, 351 Main $t., East Hartford, Conn.

SELL or swap dynamotor, cheap. W2BZB,

HIGHEST price takes short wave converters. Commercial
jobs, two to six tubes. Write for photos, R. F, Shes, 8718 77th
§t,, Woodhaven, L. I,, N. Y.

CRYSTALS, $1.35. prowu oscillators 3500-1700-ke, bands
cloge to your specified frequency. 7000-ke. hand $4.25. Plug-in
holders with mounting, $1. Blanks 65¢. Immediate delivery.
Hend for latest bulletin. Hipower Crystal Co., 3607 N, Luna
Ave,, Chicago, 11,

ROTARY converters, 110 a.c., d.c. or vice versa, 200 watt,
$20. A-6 Edison cells §4. each. Box 1116, San Antonio, Texas,

CRYSTALS, holders, prices free. WOECI.

XTALS, 17, < or v, approximate frequency, 80, 160. Guaran-
tend excellent oscillators, §1.35, WOHWE,

CRYSTALS. See last month’s QST hamad for special. Wm,
Threm. WS8FN, 4021 Davis Ave., Cheviot, Ohio.

SELL—Brand new Delorest 504-A in original carton, never
used—%$50. Used RCA 204-A, perfect condition, $20. Class B
Modulation transformers ('ouple 203-A's into one 204-A, $17.
National triple spaced transmitting condensers. Heavy duty
Clardwell. Fred Manion, 905 West First Street, Oil City,
Penna,

SELL two “P” tubes, wartime General Electric tungaten-fila~
ment transmitting tubes, predecessors of the TUV-204, used,
at 85 each, express collect from Hartford, Conn. F, H, Schndl
4915 No. Sawyer Ave., Chicago.

SEE January hamads. Catalog free. Mid-Con, 3007 Main,
Kansas City.

:e%iibs, 50¢ per 100. Samples, 2143 Indiana Ave., Columbus,
Ohio.

NEARLY new FB7, $40, includes two sets coils and tubes.
Write W7BGC, Terry, Montana.
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WANT: 250 or 500 watter, used. Must be cheap. W3BBV,
York, Penna.

BARGAIN! complete siation for sale at great loss to owner,
SWBAC receiver with eoils, and 100 watt xmitter with power
supply. A real buy. For dope write A, Newton, 34 Hill Dorm,
Princeton, N, J

QUTBOARD motors wanted. Trade nransmit@ing equipment
or pay cash. Give description. Lowell Ecker, Sedan, Kansas.

QST Superhetexodvne pre- %tflector. $10.00. Universal five-band

axciter unit, $22.5! Autodyne reeeiver, $19.95:
Monitor- h‘equemy meter. $15.95: Begiuners crystal trans-
mitter, with power supply, $20.00: Write for new catalogue.
‘We build to order. Precision Radio Laboratories, 109 East 94
Street, Brooklyn, N. Y.

IN stock—Ilowest prices: All National, Hammarlund, Pat-
terson receivers. Trade in your receiver, Immediate shlpmmt
all Sylvania, Triplett, National, Hammarlund, Cardwell,
Thordarson, Weston, Universal, Johnson, Bliley. ‘Teleplexs
rented, Henry’s Radio Shop, Butler, Mo.

WANT MIK-1. Sell Comet Pro; complete bighest quality
100 watt crystal transmitter; much used amateur apparatus.
WIARA,

STEEIL racks with panel and shelves. 50 watt size, $8.
WSRIMH, 1239 Glenmore Dr., Springfield, O.

SOCKETS—{ront panel mou.utmg, aluminum mirror finish.
50 watt $4, pair $3.75. UX, UY base, §2.25. Postpaid. Satis-
faction guaranteed. C,antonwme, 414 N, First, Rockford, Il
QSL 75¢ a 100, two colors. WODGH, 1816 5th Ave. N,,
aneapohs, Minn.

CRYSTALS: guaranteed 17, 160, 80 meters, approximate ire-
quency, §1. W8EBY,

CRYSTALS: QGuaranteed excellent oseillators, 160 or 80
meiers, your approximate frequency $1.35 postpaid. Crystal
Maker’s blanks 17 65¢-—dozen $6.00. Irregular shapes 25¢.
Improved dust-proof Bakelite Holders, 1 1/8” silvered elec-
trodes increases cfficiency. Plugs into GLR. or tube socket
mounting, any position. No exposed electrodes. 75¢-—dozen
$5.40. Fisher Laboratory, 1200 B, Nevada, El Paso, Texas.
REL 278 receiver, 7 coils, tubes, $15.00; d.c. superwasp,
$7.50; QST 1926 minus January, Tebruary, 1027-1933 com-
plete, 'make offer, Henri Griner, 121 Harrison Avenue, Bald-
win, L. I., New York.

GET my QSl: proposition first.
Franklin, Penna.

HEAVY duty mesh filament 866s, $2.50; 872s, $7.50. Meters.
212Ds, $13. Universal S-G quarters, $15. 849s, 204As, etr.
Reconditioned WE387 mikes, $15. Cathode ray tubes and spe-
cial thyratrons built to specifications. Ewing, 1057 Pratt Blvd.,
hicago.

$1.35 Hipower crystals. See other hamads. Send for bulletin,

BNGINEBERING and  Manufacturing. Holmes €. Miller,
Box 105, Palo Alto, California.

QSL, January 1924 to December 1933 complete except Oc-
tober 1931. Make offer. K. M. Taylor, Bernola Apts., Ard-
more, Penna.
TRANSFORMERS—600 volts each side center, 125 milli-
amperes, one 7% and one 5 volt filament winding, both center
tapped, mounted, heavy construction, Made for transmitting,
$5.75. Remit $2. "with c.o.d. orders. Amateur Equipment Co.,
Myrtle, Miss.
QS8Ls first class!
1z0na.
BELL~custom built, Gra.mmers autodyne t.r.f. three tube
receiver, january ‘33 QbT $25, Bill, 529 Bubanks, Oklahoma
City, Okla. .
(\stLs of the better kind. W2AEY, 338 Elmora, Blizabeth,
N. J.
SELL—complete 50 watt_ce. cw transmitter, description,
photos furnished. Four G.E. hlter condensers, % mif, 18000
volts, Joe DuPre, Beachwood,

TRANSFORMERS- —quotatxoqs given. WOCES, Frank
(3reben, Accurate Radio Service, 2020 W. Cermak Road,
Chieago, Ill. Phone Crawford 2050,

866s, 1000 hour guarantee, $1.49; 8258 fifty-watters 7% volt
filament $4.95; 203-A plate-filament transformers, $3.50;
panels, milliamometers; holders; transformers; chokes, ete.

Jake, Specialty Printer,

Silver! W6FZQ, Box 1804, Phoenix,

See 1December hamad. Custom-built transmitters. Howard
Radio, 314 Pine Ave., Chicago.
PLATE transformers—any normal voltages, 1/2 KVA

$10.50; 3/4 KVA, $12.50. Full specifications upon request
Baker Engineering Labs., Fort Wayne, Ind.

POWER equipment that agitates the antenna more than
the watt meter. Relay racks for that prized commereial touch,
Edison batteries, See January display. Rectifier Engineering
Service,

QUALITY QSLs. Samples? T. Vachovetz, Elmsford, N. Y.

ESCO 1,000-volt motor-generator; 2-horse motor, 110-220
volt. Cost over $400 new; used about 50 hours, Swap for
FB7-X, AGS receiver, what have vou or sell outright. A FB
ing for somecne, WOBNGC, 167 Carter Lake club, Omahs, Neb.

SELLING out. Large list of parts. W2AEB.

CRYSTALS: 17 quality x cut power type, within 2-ke, $2.
Bhlev BC2 holders, $1.50. W8DLM, Rochester, Mich.
VIBROPLEXES, all models. Rebuilts $7. up. Speed X bugs,
new, $10. Lvdeard 28 Circuit, Roxbury, Mass.

#1.35 Hipower crystals. See_other hamads., Send for bulletin.

RADIO

E N GI N E E Rl N G broadcasting, aviation and

9 police radio, servicing, marine
radio telegraphy and telephony, Morse telegraphy and railway
accounting taught thoroughly. Engineering course of nine
months duration equivalent to three vears of college radlo
work, School established 1874. All expenses low. Catalog free.

DODGE’S INSTITUTE, Day Street, Valparaiso, Indiana

COMPLETE

CONDENSER
LINE

Within the covers of the new 1934 C-D Catalog will be
found the only g every
receiving, transmnttmg, lnboratory, servu:mg and other elec-
tronic requirement,

Send for your copy— TODAY

CORNELL-DUBILIER CORP.
4377 Bronx Blvd, New York City

Highest Quality
QUARTZ CRYSTALS

Made from the finest Brazilian quartz uncondi-
tionally guaranteed:

160-80 meter Amateur bands —

Within 10,0 KC selected by you. ... ........ $3.50
Within 5.0 KC gelected by you........... . 4.50
Within 0.5 KC selected by you............ 5.50
40 meter Amateur band —
Within 10.0 KC selected by you............ $4.00
Within 5.0 KC gelected by you......., .. 5.50
Within 0.5 KC selected by you............ 6.50
Blanks — 1-inch square to finish in the 160-80-
or 40-meter Amateur bands. ...............
465-500 or 525 KC, 8. S, Quartz filters. .. ...... 5.00
L0 KC hars. e v vvvvs s iinnssinenenees 10.00
SOKChars. .. v.eiinirinnan e e 20.00

Speciul cuts or Commercial and Broadcast crys-
tal prices furnished upon request. Shipments
are made C,0.D, unless accompanied by cash.
Watch for our announcement on ¢ new plug-in
adjusiable air gap holder.

BELLEFONTE RADIO ENG. LAB.
BELLEFONTE, PENNSYLVANIA
Member N.R.4,
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Your Nearest Dealer

Your nearest dealer is entitled to your patronage. You can trust him. He
is equipped with a knowledge and understanding of amateur radio. He is
your logical and safe source of advice and counsel on what equipment

Patronize the dealer nearest you—

ALLENTOWN, PENNSYLVANIA

Radio Electric Service Co.
1024 Heamilton Strest

Complete stocks transmitting equipment

DETROIT, MICHIGAN

Radio Specialties Company
171 E. Jefferson Avenue
Ham Supplies — National & Hammarlund Sets and Parts

BALTIMORE, MARYLAND
Radio Electric Service Co.

303 W. Baltimore Street
Everything for the amateur

ERIE, PENNSYLVANIA
Jordan Radio Laboratory

1019 East Fifth Street
Amateur, service parts, including Bliley, National, Raytheon. WBCXG

BOSTON, MASSACHUSETTS
Nutter & Cross, Inc.

99A Milk Street
All OMs, OWs, and Yls welcome — W1HRF

HARTFORD, CONNECTICUT

Radio Inspection Service Company

9297- Asylum Street
Complete line of guaranteed parts

BROCKTON, MASSACHUSETTS

Ware Radio Supply Company
913 Centre Strest
Everything in parts. Comet Pro in stock with crystal filter

KANSAS CITY, MISSOURI

Burstein-Applebee Company
1012-14 McGee Street

“Specialists” in supplies for the Amateur and Serviceman

BUFFALO, NEW YORK

Kronson Service Company
143 East Genesee Street
Waestern New York's largest wholesale distributors—WS8EHF

KANSAS CITY, MISSOURI

Radio Laboratories

1515 Grand Avenue
Amateur Headquarters — Complete Stock — Quality Parts

CHICAGO, iLLINOIS

Chicago Radio Apparatus Company
415 South Dearborn Street

Dependable Radio Equipment. Established 1921. All Standard Lines

LOS ANGELES, CALIFORNIA

Radio Manufacturers Supply Co., Inc.

1000 S. Broadway
Amateur Headquarters of the Paclfic Coast

MANCHESTER, NEW HAMPSHIRE

Radio Service Lab. of N. H.
1008 Elm Street— Tel. 218-W

Northern New England Suppliers of Amateurs and Servicemen

CHICAGO, ILLINOIS

Mid-West Radio Mart

590 S. State Street
All standard lines carried in stock

MILWAUKEE, WISCONSIN

Radio Parts Company, Inc.

332 Wast State Street
Complete stock Nationally Known products

CLEVELAND, OHIO

Northern Ohio Laboratories
2073 West 85 Street
Wholesale Distr. for National, Hammarlund, Thordarson, Cardwell

NEWARK, NEW JERSEY

Kaltman & Romander

62 Court Street
Drop in for an over.counter QSO

CLEVELAND, OHIO

Radio Servicemen’s Supply Co.
Q06 Prospect Street

Wholesale Distributors catering to Amateurs, Dealers, Servicemen

NEW ORLEANS, LOUISIANA

Rose for Radio

129 Camp Street
Complete stock quality radio parts

DENVER, COLORADO
Inter-State Radio & Supply Co.

1639 Tremont Place
Amateur Radio Headquarters in the Rocky Mountain Region

PHILADELPHIA, PENNSYLVANIA

Freeland Radio Supply Co.
5 N. 7th Street

“If it’s radio we have it”

DETROIT, MICHIGAN

Radio Equipment Sales Co.
14036 Woodward Avenue, Highland Park
A complete stock of amateur, shortwave and service parts

PHILADELPHIA, PENNSYLVANIA

Radio Electric Service Co., Inc.
N. E. Cor. Seventh & Arch Sts.

All nationally advertised lines in stock

This advertisement is paid for by the firms listed above. Osalified dealers
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s Your Best Friend

you should buy. His stock is complete. He can supply your needs with-
out delay. His prices are fair and consistent with the high quality of the
goods he carries. He is responsible to you and interested in you.

You can have confidence in him

PHILADELPHIA, PENNSYLVANIA

Eugene G. Wile
10 S. Tenth Street

Complete Stock of Quality Merchandise

SHANGHAI, CHINA
Amateur’s Home, Ltd.

323 Kiangse Road
The Radio Store of the East

SPRINGFIELD, MASSACHUSETTS

T. F. Cushing

345 Worthington Street
An emateur, sndesvoring to sell good parts

PITTSBURGH, PENNSYLVANIA

Cameradio Company
603 Grant Street

Tri-State “'Ham" Headquarters

Standard Apparatus Standard Discounts

SYRACUSE, NEW YORK

Roy C. Stage, WSIGF

Complete stock of standard Ham & BCL parts

Standard Discounts. Free technical service

PORTLAND, OREGON

Wedel Company, Inc.
443 Washington Street

“The Ham's Paradise.” Transmitting and receiving parts and tubes

TORONTO, CANADA

A & A Radio Service Supply
101 Queen Street West

Largest wholesale stock of Amateur supplies in Canada

PROVIDENCE, RHODE ISLAND

W. H. Edwards & Company
32 Broadway, Room 23

TORONTO, CANADA

Wholesale Radio Company, Limited
355 Danforth Avenue

A full line of reliable A Equi t & Supplies Canada’s Largest Amateur Supply House
ST.LOUIS, MISSOURI TRENTON, NEW JERSEY
Walter Ashe Radio Company American Radio Co.
1100 Pine Street * 5 N. Broad Street

WOFIS in charge of the oldest and largest pasts store In St. Louis

Central Jorsey's leading radio parts store

ST. PAUL, MINNESOTA

Lew Bonn Company .

9484 University Avenue

Rex L. Munger, WSLIP, Sales Engineer
Radic Wholesaler Complete Stock

UTICA, NEW YORK

Vaeth Electric Company

701 Varick Street
Wholesale Distributors of Radio Parts and Supplies

WASHINGTON, D. C.

George's Radio Co.
816 F Street, N.W.
Washington's largest distributor of radio parts

SAN FRANCISCO, CALIFORNIA

Offenbach Electric Company, Ltd.
1452 Market Street

“The House of a Million Radio Parts

WILMINGTON, DELAWARE

Wilmington Electric Specialty Co., Inc.

405 Delaware Avenue

Amateur headquarters — Collins, Hammarlund, National, etc.

WINNIPEG, MANITOBA
Electrical Supplies, Ltd.
310 Ross Avenue

A complete parts service for amateur and serviceman

SEATTLE, WASHINGTON

Wedel Company, Inc.
5920 Second Avenue

“The Ham's Paradise.” Transmitting and receiving parts and tubes

ZANESVILLE, OHIO
Thompson Battery & Radio Service
393 West Main Street

Distributor radio e t for amateurs and servi

are ingited (0 spply for raies, eis., to Advertising Depariment, OST
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You Are
Protected
When YouBuy
From QST

Advertisers

9 “Advertising for QST is
accepted only from firms
who, in the publisher’s
opinion, are of established
integrity and whose prod-
ucts secute the approval of
the technical staff of the
American Radio Relay
League.”

Quoted from QST’s advertising rate card.

Every conceivable
need of a radio ama-
teur can be supplied
by the advertisers in
QST. And you will
know the product has
the approval of the
League’s technical

For Your Convenience
QST’S
INDEX OF ADVERTISERS
IN THIS ISSUE
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RCA Institutes, Inc.. 86
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Qo Foest AMATEUR TYPES

AMATEUR TRANSMITTING TYPES RCA de Forest amateur types
Max. Plate Cath- ] : ]
Elec- Dissipation Catbode ode are SOld thl'Ollgh authquzed
Type Description trodes Watts Type Volits distributors of the RC A de
203-A— Oscillator, R-F Power Am- i . . . .
503-A  plifier, Class B Modulator 3 100 Filament 100  Forest Amateur Radio Divi-
211- Oncillator, R-F Power Am- . .
511 plifier, Modulator 3 100 Filament 100 sion. §If your amateur dis-
800 Oscillator, R-F Power Am- . .
plifier, Class B Modulator 3 35 Filament 75 tributor is unable to supply
841 Voltage Amplifier, R-F . » )
P:wer Amplifier, Oscillator 3 15 Filament 7.5 You, Please write to us, giving
842 A.F  Power Amplifier, s
A e 3 - Filament +5 his name and address, and we
843 Oscillator, A-F and R.F i 3
Power Amplifier 3 15 Heater 2.5 will advise you where R('}A de
844  A.F and R-F Power Am- Forest tubes may be obtained.
plifier, Oscillator 4 is Heater 2.5
§45- Modulator, A-F Power
545 Amplifier 3 100 Filament 10.0
850 R-F Power Amplifier, Os-
cillator 4 100 Filament 10.0
852~ Oscillator, R-F Power Am-
552 vlifier 3 100 Filament 10.0
360~ R-F Power Amplifier, Os-
560 cillator 4 100 Filament 10.0
865-  R-F Power Amplifier, Os- RC A
565 cillator 4 15 Filament 7.5 -
Max. Peak Cath-
RECTIFIERS Elec- Inverse Cathode ode 8 OO
Type trodes Volis Type Volts
866-A  Half-Wave Mercury Vapor 2 10,000 Filament 2.5 List Price

872- Half-Wave Mercury Vapor

572 Heavy Duty 2 7,500 Filament 5.0 $ 1 O 00
.

872-A- Ralf-Wave Mercury Vapor

572-A  Heavy Duty 2 10,000 Filament 5.0
878 Vaeuum Type for Cathode-
Ray Tubes 2 20,000 Heater 2.5
885 Gaseous-type triode for
cathode-ray sweep-circuit
control 3 300 Heater 2.5
Max.Anode Cath-
CATHODE RAY TUBES Elec- No. 2 Cathode ode
Type trodes Volts Type volts Now available t_hrough au~-
904 5 in., Electro-static-mag- A \ . o g
netic ’hde,ﬂect'ilm:i, high-vac- » thorized distributors of
uam, hot-cathode 5 000 Heater 2.5
905 $ in., Electro-static deflee- RCA de .Forest Amateur
tion, high.vacuum, hot- R d- Divisi
cathode 4 2,000 Heater 2.5 adaio Division
906 3 in., Ii]ll_echtro-static degec-
tion, - t- o . s .
(::’t‘l’lode 1gh-vacuum, ho 4 1,000 Heater 25 Fill out this coupon if you wish the fol-
o lowing: [ ____ RCA de Forest Price List
HIGH-POWER TYPES FI Max. Plate a Cath- I Technical Data on RCA de Forest
- flec- Dissipation Cathode ode "
Type trodes  Watts Type Volts types. Address Dept. T.
204-A- Ogscillator, R-F Power Am-
504.A  plifier 3 250 Filament 11.0
831 Oscillator, R-F Power Am. Name...........cooovinies Call.......,.
plifier 3 400 Filament 11.0
849~ A-¥ and R-F Power Ampli-
549 fier, Oscillator 3 400 Filament 11.0 Street ............ et
851~ A-F and R-F Power Am-
551 plifier, Oscillator 3 750 Filament 11.0
' 861~- R-¥ Power Amplifier, Os- City........cooovvncunue State.............
l 561 cillator 4 400 Filament 11.0 Y are.

i R dlo. o 1d{ AMATELR RADIO DIVISON
RCA RADIOTRON CO., INC.

CAMDEN =« - = = = » « « = « NEW JERSEY
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The Collins
30DXB Transmitter

POWER OUTPUT, RADIOPHONE: 55 watts (100% modulation)
POWER OUTPUT, CW: 55 watts with 830 power amplifier; 100 watts
with 203A.,

FREQUENCY RANGE: 1500-15,000 kc. {Provision for operation on
higher and lower frequencies on special order at slight additional charge.)
Coils for one band furnished with transmitter.

TUBE ARRANGEMENT: 47 crystal oscillator, 2-46’s buffer, 830 or
203A power amplifier. Modulated by 2-210’s or 830’s class B.

DUAL POWER SUPPLY: One 83 and two 866's, 80 keying rectifier.
AUDIO FREQUENCY RANGE: 70 to 10,000 cycles within plus or
minus 1.5 DB. when used with either COLLINS 7A or 7C speech
amplifiers.

POWER SOURCE: 110 volts, 60 cyvcles, A.C. standard. Provision for
other voltages upon special order.,

The 30DX CW Trausmitter has the same general specifications but no
modulator unit is furnished.

O — -

The present-day user of radio equipment wants the very best appuaratus
obtainable, Makesghift equipment just won't do. Every COLLINS
transmitter is designed and built with the agsistance of precision equip-
ment and laboratory standards. Assembling and wiring is done by real
craftsmen and every unit must pass a rigid series of tests, including
exact determination of power output and actual measurement of audio
fidelity. A record is made of dial settings and meter readings observed
under actual operation. Each transmitter is operated under full load
for several hours. All the data obtained by these measurements accom-
panies the operating manual. This painstaking care in building the
transmitters and the continued assistance given the purchaser has
proved its value by the widespread acceptance of CQLLINS eguipment
by the amateur and other discriminating users, such as, the Byrd
Antarctic Expedition,

Your letter of inquiry will receive personal attention

(oLLiNs RADIO CQMPANY

The Collins Equipment which is bringing the
news of Little America back to civilization

|

Collins 30DXB
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Once more BURGESS Batteries™
are going to_Little America with
Byrd! Way down there at the
bottom of the . rid his
men must have battéries that
give .maximum power, -the
finest performance, “batteries
with' the very Jongest life!
In the photo above, you see
part of the one and a half
of BURGESS Radio, Igniti
and Flashlight Batteries bei
loaded on the “Jacob . Ru
pert.” - 'The man 1n the cen
is Clay -Baily, -Chief Radio
Operator of the BYRD A,
arctic Expedition. *With hi;
are two of his dssista
Stanley Pierce (left) and ¢
Hutchinson " {(right). =
photograph below_sho
Clay Baily in his shack o

Great explorers, wh

afford to take chance
BURGESS “Batteries.

who don't -want to tak
¢hances on performance
BURGESS. Batteries.
because ‘the *Gh
Formula” ; ]
Batteries last longer, both
get more for their money.
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