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The New Fourth Edition of

By HANDY und HULL

FOR THOSE WHO DON'T KNOW IT:

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

FOR THOSE WHO DO KNOW IT:

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

MUCH THAT IS NEW — ALL THAT 1S GOOD

Like QST, ** Devoted Entirely to Amateur Radio”
Now in its 43d thousand
240 pages, 614 x 914, 188 illusirations
In wealth of treatment and profusity of illustration the Handbook is a big
hook. Printed in usual textbook style it would bulk 500 pages and cost at

least 34, but ifs publication in the familiar QST format wakes for handiness
anud enables its distribution at very modest cosl.

ALGERIAN PAPER CCOVER %t S5TIFF BUCKRAM BINDING §2

Postpaid anywhere in the World

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




RCA
RADIOTRON

UV-211

An excellent Oscillator,
Modulator and
Power Amplifier

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

Tested and tried through years of A. F. Power Amplifier
service, it has proved its worth as a Normal Operating Plate Volts..... 1000
ol o it Grid Bias Volts............... -—05
‘ s smi ube. ft = Grid Bias Volts................ 5
ge{ne;dl purpose iransmitting t be. ft DG Plate Corrent (e 25
is stable as an osecillator, ¢xcellent as Plate Resistance (ohms)...... 3100
a modulator, and powerful as an am- Plate Dissipation.............. 72
Jlifier Uindistorted Power Output
! . (Watts) .o e 10
Filament Volts ... ......coieinenen. 10 Modulato
Filament Amperes. ..o 3.25 oa r
Amplification Factor................ 12 Normal Operating Plate Volts. ... 1000
Grid Bias Volts ..., ........ —70
i, ; ) . DC Plate Current (m.a.) ..... 20
Oscillator and RF Power 4mplifier Plate Dissipation (watts) ... 50
Max. Operating Plate Voltage .
Modulated DC PI;!IO \"Qhﬁ 1000 Radio]ron Tivat1 mav, f()r certain
N""::"lf:“"""a‘e" DC Plate 1250 amateur use, be obtained through the
AC Plate Volts (RMS) ... 1500 RCA District Oflice nearest you.
Max. DC Plate Current (milliam- ' _
PEEER) i 175 Firm Net Price (rubject to change
Max. Plate Dissipation (watt%) ...... 100 without noticey... ........ £30,00

RADIO CORPORATION OF AMERICA

New York, - - 261 Fifth Ave. * San Francisco, 235 Montgomery Street
Chicago, 100 West Monroe Streei Atlanta, -~ « < 101 Marietta Street

Dallas, 8anta Fe Building, Unit No. 1
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Most Astounding Value Ewver Offered!

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

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

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

» HIS finely matched, rugged unit, comprises @ come-
fl,l.-nf heavy  duty Electro-Dvnamic  Reproducer,
including @ 210 Power Amplifter with B supply
unit. all sclf-contained on @ steei frame, It weighs 48
pounds without the cabinet, The cabinet itseli is of pencil-
striped walnut, beautifully desivned wich Cathedral grille.
It is equipped with switeh tor control of house current to
teproducer. power unit and amplitier. A pilot light indicares
when the Reproducer is it operation.

tf desired the 210 Power Anmlmvr will also \uppl\ 2267
and 90 volts B’ corrent. sutficient for any ser nsing up to
% tnbes, An adlomatic voitage vegulator rnhe, [N-S7

maintains the "R’ voltage silent and steady.

This Electro-Dynamic Reproducer cian he used with any
battery or A «t. replacing che last andio stage or be
nsed with all tubes of the . Wherever used, it will bring
out cvery shading and range of tone: every note is repro-
Anced with utmost faithfulness, pure and undistorted. tt
will modernize any radio receiver,

are required for its operation: 2-17N- 281
{for full-wave rectification): t-UUX-210 (for super powel
amplification); 1-U 74 (tor voltag r»vulatmn) For iisc
with phonograph pick-up, onc additional audio stage is
recommended between the pick-up and the Reproducer.

The following tubs

A 20-1t, cable is iucluded with each insttument. Operates
direct from 50-00 cvele, 110-120 yvolt A, current.

Licensed under patents of the RCA and Lektophone Corp,

MODEL K-5

Height . ... ........ 42
Width. .. . L2515
Depth. ... .. 19

Features:

1. Electro-Dynaimic Reproducer (104:-
in. dia.).

2. 00 Power Awplifier. Fine tone
quality.,

3. Supplics B voltage. it desired.

4. ¢ with any  electric or

5. Complete AU, Electric operation,

[

. Beautiiul pencil-striped walnut cab-
ek,

L.ist PrRICE $175.00 Never $ 5 4.00
(Withoui Tuhes) Before

Terms: 209,

cash with order, balance C.0.D., F.O.B. New

York

AMERICAN SALES CO., 19-21 Warren Street, New York City
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P. T. 537
FILAMENT RHEOSTATS

Rated to carry 15 amps.

ROTARY GRID CHOPPER WHEEL
MODEL P.X. 1638
and Contact Brush Model P.T. 1642
Fnr use with C.W. Vaenmm Tube ‘Transmitters,

fxives 100 per cent modularion sinee ascillation can
he completely zrarted and sropped at widio fre-
nnences, The note whtained can he \aried to any
desiredd pitch by changing the dr\nmv motor speed,

Complete with shaft bushing for 36 or 14
motor shaft. When ordering mention size winted.

Special $1.28 eca.

An absolute necessity for the control
of 11V, 203, 2034, 204, 204A and 1.V,
{81 Transmirting Tubhes and 217,
MTA, 217C and U1V, 1651 Rectifving
Fubes.

Special $3.78 ea.

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

A Mica (ondenser which inay be varied
continuousty from a miniinum to a maximum
walue, Trs capacity enrve is a straight line, it
has 4 verv low electrie foss, Ulsed as a grid,
antenna, o secondary tnning condenser.

Special $1.78§ ea.

PORCELAIN LOW.LOSS
SOCKETS

MODEL U.R. 542
For use with U.X. 866, 852, 865,
860, 245, 210 and 250 tubes

In account of its low specinc indue-
tive capacity and its high insulating
qualities, these Sockets ure excellent
tor Short Wave work and expecially
adapted tn the q«have tubes,

Special §OEC ea.

Dubilier High-Voltage Filter Condensers

‘Fhese Duhilier Filter Condensers are tested from 3 to S times their rated vaine,
uct, tar excelling the averge

(Newest ‘I'vpes, Nos. 902 and 903)
thus asanring a stnrdy, scientifically designed prod-

ter Condenscrs now heing used. Widely separated soldering Jigs are piavided to ingure long leakage

path and to facilitate neat wiring. Fach condenscr hrand new and packed in individnal carton.

Rated D.C. Working Voltage 400 V.

TYPE No. 902 TYPE No. 903

Rated D.C.. Working Voltage 600 V.

Capacity: | Mfd. Capacity: 1 Mfd.

List Price §2.50 ¢t ... .... SPECIAL T8€ ca. List Price $3.00 ed. ....... SPECIAL §O€ ea.
Capacity: 2 Mfd. Capacity: 2 Mfd.

List Price 83.50 ea..... SPECIAL sl.os ea. f.ist Price $5.50 ea..... SPECIAL $1065 eds
Capacity: 4 Mfd. Capacity: 4 Mfd.

List Price $5.50 ea.. . ..

SPECIAL $2.85 ca.

fist Price §9.50ea.....

SPECIAL $%.68 ...

20 HENRIES . 250 MILLS
Just what vou want for obtaining a pure 1. (', note for vour Transmitter. Also can be used
n “A" or *B" Eliminators.
Weigiit 5 pounds. Wiring heavily insulated. New and packed in individual cartons.

SPECIAL $2.80 ca.

«w= LAST MINUTE SPECIALS =

SPECIAL
®.C.A, Uni-Rectron Power Amplifiers — \1ndc] A, P. 935 List 88850 €a. ...ovviiiiiiiioeninan, $19.75 ea.
210 BRADLEVSTATS, list $4.00, fine for A,C, Line Voltage MUTOL i 1.60 **
sanuine Black Bakelite Ianels 387 x 437, 3~ i6" thick. Reg. Price $29 ., e ieeeeaae e 875

ARMY Acroplane Spark I‘ransmnters. Gov, cost ea [ I 4.75
Kenotron Rectifving Tubes (Tvpe 1T.B.1.) ... it iieninnnnnnnns ettt §.25

ald Kathannde Unipower, .Automatic Radio ".\"" Power (& voit). list $30.50.........0000 000 13.75

Gy, E. 14— S watt Transmitting Tubes (A good power amplifying tnhe) 1.50
Nestemhlectrmfvpei.\ ST E < Y Cereeeed 2500

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

A notable contribution
to radio design

INCE the beginning of 1929,

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

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

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

ALUMINUM COMPANY OF AMERICA
2439 Oliver Building, Pittsburgh, Pa.

Offices in 18 Principal American Cities

ALUMINUM

“The mart of quality in Radio
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Section Communications Managers of

THE COMMUNICATIONS DEPARTMENT, A. R. R. L.
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One FREQUENCY METER

for

Five AMATEUR BANDS

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

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

But, above all, it is calibrated with an accuracy
of 4 of 19 against the same laboratory stand-
ard used to calibrate the General Radio line
of Precision Frequency Meters.

Price $18.00

Ask o see Bulletin P-I

GENERAL RADIO COMPANY

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

The American KRadio Relay League, Inc., is a non-commercial association
of radio amateurs, bonded for the promotion of interest in amateur r.xdlo com-
mnuuication and experimentation, tnr the relaving of messages by radio, for the
advancement of the radio art and of the public weifare, for the represeitation of
the radio amateur in legislative miatters, and tor the maintenance of {raternal-
itsin and a high standard of conduct.

It is an incorporated association without capital stock, chartered under
the faws of Connccticut. [ts arfairs are erned by x Doard of Directors,
elected e \: ry two years by the general membership. The atheers are elected or
appointed by the l)lrortnrs The L vague is non-commercial and no one com-
mercially engaged in the manufacture, sale or rental of radio apparatus is
eligible to membership on its board,

“Of, by and for the amateur,” it numbers wirhin its ranks practically
everv worth-while amateur in the wWorld and has & history of glorious achieve-
ment as the standard-bearer in amateur affairs,

lnqum«-x regarding me mhor~h1p are ~U|l(‘|l‘f‘d N bona fide interest in
amateur radio is the only essential qualification: owne r~h|p of a transmitting
station and knowiedge of the code ure not prerequisite. Correspondence should
be addressed to the
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EDITORIALS

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

nical Development Program has come now

to anend. Once more pussing time givesus a
perspeetive as we look hack nupon o long job;
again we have oecasion o take stock of our situa-
tion and see where we re. ,

When the League's Board of Directors met in
carly 192%, amateur radio was confronted with
numerous technicul difficulties arising from the
Washington Convention. In 1929 our bands were
going to he reduced and we didn’t know how to
imuke our receivers sharp enough, our truansmit-
ters stuble enongh, und our frequency determina-
tions uceurate enough to assure ourselves of sue-
pesstul operation. It wus one of those cinergencies
{for the very handling of which we winateurs have
bonded ourselves into :« league. Plaindy it was the
League's duty to do something about it, So caine
the ‘Technical Development frogram, o seur's
effort which the League financed from the reserve
which it has for just such purposes.

As we look back upon it now, we find it a good
A.R.R.L. job. It has produced the unswers to
those problems of 1 vear ago and now every ama-
teur knows, or should know, how he ean operate
with suceess regardless of the Convention diffieul-
ties, and that without appreciuble inereas: of
effort or expense. The program results have heen
published in @S7. Clounting them up we find
studies of low and high powered self-excited trans-
mitters, of oscillator-amplifier transmitters, of
weaked-audio receivers for code und of super-
heterodynes for “phone, of keyving for the code
men and of 'phone design for the voice men, of
frequency-measurewnent and monitoring for both
of them, of the usc of a.c. plate supply, and of the
possibilities of the 2%-me. band. A formidable list!
These studies have ultered the whole cowrse of
amateur radio, they have set the new stundard
for 1929 performance.

Weé have learned many new lessons, We have
come to kknow that even the simplest transmitter
may be madec adequately stable by the proper
cholce of L/C ratio; that in code work the sim-
plest receiver plus our old acquuintance, the
“distortion amplifier,”” will provide selectivity
for any conceivable interference; that owr "phones
may have beautiful quality and greatly extended
range by the application of modern engineering
principles. We know now that the “superhet™
principle is the ideal one for selectivity in ‘phonce
work; that it is essential to monitor all transmis-
sions, whether kev or voice; that with the aid of
the wwonitor and even the crudest frequency-

meter. or ho frequency-meter at all, we ean set onr
transwmitters legally and keep them so. And we
know just how to build the appuratus to do these
johs.

This knowledge is worth much. It meant, in
fuct, sulvation technically in 1924, That is why
we say that it was a good A.R.R.L. job and one
more reason why every amutewr ought to be o
member of our League.

But, invaluable s this teehnical knowledge is,
it does not mean that we have attuined to perfee-
tion — far from it. At best the Program skimmed
the surface of possible solutions; its need was to
find 2 workable answer for @ pressing muuateur
problem and move on to another cqually pressing
problem. ‘The conclusion of the progruim leavies
much to be done by amateurs themselves. The
program has provided the eszentials 1o existence,
it has roughed out the principles. No one is to ex-
pect that the brilliaut amateur rudio of our coun-
try will not earry those ideas forward to s greater
and vet greater suceess, building up and polish-
ing, as il were. the criginal program work,

AR.R.L. Headquaricrs therefore cun feel con-
tent to draw a line now and eall the planned work
of the orgunized program completed. It is now np
to the membership to eurry on the work, To 5 con-
siderable extent we return to our old basis, « co-
operaiive association of workers whose technicul
successes are published in our mutually-ownedd
magazine for the common geod. During the past
year there has been perhaps too mmuch of a “let-
CGeorge-do-it." spirit. You know who we mear hy
“Cieorge "—-we wean O.M, Geo. Program, He's
dead now. but his work lives on forever, We shall
have more space in (ST available for reporting
the work of individual members, We waut to hear
about it. We know that there were other solutionx
to our technicul problems than those presented hy
the program, and we know that the program an-
swers have been carried to a more polished state
by numerous individual amateurs. A cordial in-
vitation is extended to them — to you — to make
these results available to the rest of the amateur
world through @ST’+ pages. That is the spirit i
the A.R.R.L.

Let it not he thought that the editors of QST
expect now to rest on their respective posieriors
and let the rest of the world go by. That is why we
emphasized the formal program. That, yes, is con-
cluded, but there will be more than the usual
amount of e¢sxperimental work continuing  «t
Headquarters. Put we need help, fellows, to
malke our ST everything that it cun and ought
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to be, wud every one of vou who has a suecos=ful fnformation on how to receive and utilize the
1924 station bas an interesiing siory to wll, some-  signals is given in the Bureau of standards Clireu-
thing which will help other :umateurs to succeed—  tar No. 171 which may be obtained by applyving to
whieh, again, is the <pivit. of the XR.R.J. The  the Bureau of Standards, Washington, D. (!, The
postman could siill stagger into our place i he  schedule of standard frequency signals is as
gaoried a few more 1429 articles, and if necessary  {ollows:

wie' Tl agree 1o send a irack down to the post-office
after them, Right? Shoot! K.B.W.

Standard Frequency

o May 200 June M0 Jaly 23

S50 L]
600 100

10:24-10:32
Transmissions of WWYV 10:36-10:4¢

HE BUREAU OF STANDARDS an- £1:00-11:08
- - “hedul i radio si s of 2-11:20
nounces a new schedule of radio signals of (12411480 o
<tandard frequencies for use by the public ) ’ i
in calibriting frequency standards and transmit- I'he figures given zhove are the transmission

ting and receiving apparatus. irequencies in kiloeyeies,

The President’s Corner

A WORD FROM
HIRAM PERCY MAXIM

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

Rocking the Boat

F I HERE always have heen * hoat rockers™ and it is reasonable to suppose there always

will be. Ever since there has been such & thing as amateur radio there have heen those
among us who were unable to appreciate what happens when the *‘rocking ' husiness
is carried too far, |

our ALRRL. “beat” is a typically American structure, Qur members in the {1, 8. A.
correspond to American citizens. Our Divisions correspond to the American States. Our
Hoard of Directors corresponds to the American Congress. Our President and our Vice-
President are selected by the Directors and are added to the Board. Our Secretary, I'reasurer
and Communications Manager are hired by the Directors. They have no vote or voice,
‘Cheir job is to carry out the orders of the Dircetors.

¢ what use is it to start “rocking the hoat " because the Sceretary or the Treasurer or the
Clommunications Manager does or does not do something or other?  He was told to do it or
iold not. to do it. by the Tiirectors. And the Directors were clected in every Division by the
mernhers.

‘I'here has been " boat rocking ” in the past but just before the green water started coming
in over the side, vommon sense hag come to the rescue, and the “rockers’ have stopped
“rocking,” and the good old A.R.R.L, ship has been saved, Today there is *rocking”
because amateur privileges have heen restricted.

The officers, zcting under the Directors’ orders, resisted this restricting to the danger
point. Another ohm of resistance might have brought total extinetion of amateur radio.
Radio regulation is not what it was once. No longer has our 17, 5, A, the entire say of whay
#oes on. Radio is world-wide and it is the eombined action of all the nations of the earth that
determines what is to go on and what shall not go on - not the action of a single nation,

Let’s understand this clearly when we start rocking this fine old hoat of ours.
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WSARO

A Successful #1929 Type” Station

e the March QST, an puge 27, we dstavled the cpeaing of o station=deseri ption coniest, .
counfext the hest deseription on hand euch month ix o e printed in QST until the erd of the year
yublished descriptions are to be selected by the juiqes and the awards made, Fleranith we p
tion of the serias — the desciipiion sdected by the judges s heiny the best of those received 1o date, — EDIToR,

coariing ta the pules nf the
at awhich fime the fonr hesk
nt the first station-eseri p-

N December, 1423, SARO went on the air for
the first time with a pair of (7V-202's sup-
plied from a 750-volt motor-generator.,
Operation at that time was in the band be-

tween 150 and 200 meters and results were never
very impressive. Later, s 40 watter replaced the
smaller tubes and aitention was turned to the
higher frequency bands then being opened. Sowme

and in consequence a high-voltage transformsy, &
mercurv-are and a “brute foree’ filter were in-
stalled.

After reading the articles on * 1929 type " equip-
ment in the August, 1928, QST and in the issues
that followed, enthusiasm ran high. {n the late
summer of that vear experiment was started an
apparatus for 1929 operation. .\ UTN-210 supplied

THE OPERATING POSITION

satisfactory results were obtained but the press of
personal affairs cuused a suspension of activities
for almost two years. The progress of the game
was followed carefully, however, and early in 1927
the 50 watter was again put into commission to
provide an outlet for enthusiasin generated by
reading of the work made possible by the Hertz
Antenna on the 10- and 20-meter bands. The re-
sults obtained were immediately highly satis-
factory and when the 50 watter was later re-
placed by a UX-852 fed from the old 750-voit
generutor 17 countries in all continents except
Asia were worked. It was realized that the tube,
at this low voltage, was decidedly handicapped

°

AT W8ARO

from u power-amplifier ** B climinator’ was usec
for the first experiments, this tube being arranged
in a High-C! transmitter nodeled closely after
that described in the August, 1928, QST f'rom
the start and almost without exception the note
was reported “d.e. erystal controlled’ in marked
contrast to the signals of previous transmitters.
the reports on which were invariably r.a.c.

Thus encouraged, work with the UX-852 was
started. Considerable difficultics were experi-
enced at first on account of the failure to give any
consideration to the fact that the difference be-
tween the plate impedances of the UX-210 and
the UX-352 undoubtedly would necessitate ihe
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use of different inductance-capacity ratios in the
funk eircuit. When the inductances had been in-
creased to a value which permitted efficiencies
similar to those obtained with the {TX-210 the
iransmitter really started to perform! Excellent
signals were obtained in the monitor and Hatter-
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ing reports from all siations worked eonfirmed
their excellence, Reports of *‘very sicady d.e.”
and trequently *‘eryvstal control” were obtained
from stations throughout the country on ihe
3500-, 7000- and  14,000-ke, bands and from
tforeign countries on the 7000-ke. band, In all
“ases the reports of readability were highly satis-
iactory. In“mauy instances the signals were re-
ported as readable through the interference only
hecause of the elean steady note,

The ecircuit of the transmitter in its present
form is given in ¥ig, 1. From this circuit and the
phofograr\h it. ean be seen that the chief consider-
ations involved in its construction were sim-
plicity, mechanical stability, and efficiency (con-
sistent with a good steady signal),

Most of the apparatus is visible in the photo-
graph of the transmitter alone. (On the lower
paniel from Jeft to right are: The tank condenser
cial; shorting switeh for antetina series condenser,
and antenna series condenser dial. Below is the
plate voltmeter. The latter is very useful as an
indicator that the are ix operating, aside from its
primary purpose. ¢)n the platform above, in the
foreground, are two glass rods supporting the
tank coll and antenna coupling coil. These rods
are in turn supported an formica mountings. As
may be seen, the tank coil is secured to heavy
copper strips which are bolted and serewed to the

QOsT
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tank condenser located immediately helow the
platform. Rapid change of tank coils is made
possible by the use of large binding posts bolted
i0 the copper sirips. The plate lead from the (TN~
£52 bolts directly to ihe nghr band sirip. .\t the
mp of the left hand strip is located the grid con-
denser. Wires from it lead directly to the grid
condenser and grid-leak. the latter heing of 20,000
oluns resistance. Filament and high-voltage by-
pass condensers are located beneath the tube.
‘The antenna coupling coil is at. the right end of
the glass rods. The antenna condenser, of course,
is below the platforin. On the upper panel from
left to right. are the plate milliammeter, the fila-
ment, voltreter, and the antenna r.f. ammeter.
Other apparatus inside the cabinet, coniprises the
resistor for the plate voltmeter, the shorting
switch for the antenna condenser, and the r.f.
chokes, '!'he latter are of 160 turns of d.s.c. No.
30 on & 957 tube. The shorting switch mentioned
is snnply a s.p.s.t. knife switch mounted on the
antenna condenser, and connected to the control
knob on the lower panel by means of a formica
extension arm,

‘I'he cireuit, as drawn in Fig, 1, has proven very
satisfacrory at WSARO. One good feature of if, is
that the r.f. load on the chokes is very low, Of
¢ourse the tank inductance is at high voltage, as
are x humber of other parts, but with 2000 volts
on the transmitter all parts should he treated
with the utmost care anyway. The fliagrdm gives
the constants of most of the apparatus, The fila-
ment transformer is rated at 150 watts, The fila-
ment voltage drops abour .2 volt when keving.
Ax stated earlier, attempts at using inductances
in the tank ecircuit designed as to number of
turns) for & UiN-210 proved out of the question
when nsing 2000 volts d.c. due to impossibility of
keeping the plate current st normal values. The

VU VITOR,
CABLY,

t conlrol,
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b oare the tand
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preed on ey

:pecified for
use with ihe seif-rectified transmitter described
on page 26 of the February, 1929, QN7 ‘The lat-

coils used covrespond closely to those

ter, however, are slightly smaller ihan ihose
used at, WSARO - the difference, no doubt. re-
sulting fromn consideration oi the type of plate
supply. Obviously a higher ¢ would be desirable
inn a transmitter not \upph d with pure d.c. Al
tank coils are wound with ¢ ‘opper tuhmz the
spacing between about 14” cxcept in the case of
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the 3500-ke. band coil where the spacing is 7",
The adjustment of ihe filament clip has not been
found very eritical and the change from one band
to another is mwerely a matter of a ey moments,

The two stand-oft insulators on the right side
of the ecabinet are for the leads to the antenna
gystewn. Similar insulators are fitted at the buck

THE SELF-EXCITED HIGH-C:
TRANSMOITER

Bhis arrangemeoni, ke

HARTLEY

in b the Jpe

ey

e r s 1INy e i sl

eluctauees proruies protection for the condensers

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

Power to the transinitter is supplied

gsT 3

5 wils i 2200, Regulation: 6.8, Reeently, u
2000-volt, 1000-watt transformer was installed.
Its load voltage (1500 volt taps) af T‘..’ mils 1s
2075 no load voltage 2150, Regulation: 3,14,

o
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Are starter
Switch

Arc Jhakfr 7
Solenard

NECTIONS OF
SUPPLY UNIT

THE POWER

The power switch 5 and the arc starter switceh
are ut the operating table.

The antenna system first used with the trans-
mitter was a voltage-feed Hertz with a funda-
mental on the 7000-ke, band, The sutenna to-
gether with the feeder happened to be of such a
feugth that the whole could be operated as an end
feed| Hertz tor 5500 ke, work. The present system
is a farge bent Hertz with a fundamental of about
2180 ke, Operation in the 3500-ke. band is made
possible in  increasing the fundamenial fre-
quency with a series condenser. For use on the
7000 band the antenna is loaded to 2330 ke, and
npommd on the third harmonic. For 14,000-ke.
work isfoaded to about 2300 ke. and operated on
the tfth harmonic. The approximate length of
each half of the antenna is 82 feet. The system is
quite practical and sitple, and permiis changing
from one band to another without ditheulty.
The only disadvantage is that the two halves of

from a high-voltage transiormer. The
a.c. after being stepped up from {10 to
aver 2000 volts is rectified by a mercury
are, and filtered by the filter as shown

in Fig. 2. The large galvanized can
shown in the photograph of the power
supply eontains the are tube in an oil
bath and the shaker mechanism. {m-
mediately above is the keep-alive trans-

former and its choke wound on the
same core On the shelf above are

AN INSIDE VIEW
1o the left is mounted the UX-222 anienni coupiing tube,

OF THE RECEITVER AND MONITOR
the thning

the high-voltage transiormer, the filter
choke and the tlter condensers. The
condensers are all rated at 2000 volts

capdenser with Us swilching nrrangement wnd the datector tube. At the right
of these wnils can be seen the ™ peaked ' andio ampligier, the Ford coil
secondary belonying o it betng wounted Ynside the fuiw shield, Inside the

shield at the extrene right is the apparatus constituting the nonitor,

d.c. The I-ufd. condenser is all that is
left. of one formerly rated at 2-pfd ! Che filter
choke is of 30 hys. inductanee, rared at 500 mils.
The high-voltage transformer is rated at 1500
volts on each side of the center tap at H500 watts.
In the power circuit above it delivers 2350 volts
at no load to the transmitter. The load voltage at

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

L BFAU YAV € R @ADL LD
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proved if it were possible to estend the two
hialves of the antenna away from the station in
apposite directions.

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

looking at the front view the apparatus
pionnted on the panel are from feft to right: the
phone and filament lighting jack for the monitor
iwhich is bhuilt into the reeciver cahinet): the
monitor tuning dial: the receiver filament switeh
for the receiver: the receiver phone jack; the
volume control; the regenerarion control; detec-
tion voltmeter and rheostat knob. the tuning
dial and the tuning condenser control switeh,
The first three tubes of this receiver were as-
sembled and were being tested as » receiver when
the Nav. ONT vontaining the article on amateur
receivers arrived, The first T7X-222 r.f, tube, the
defector and ane UTX-201-A in a stage of irans-
former-coupled audio hmi been found satisfactory
but. & zecond TX-222 was then added as a
“peaked” audio stage. The recciver is smooth
and stable in operation and maore selective than
the oid two-tube standby. The transformer used
n a UV-J?. R.C.AL The runed nnpedance con-
s of a Ford coil secondary enciosed in tube
shieid to lntt of monitor shunted hy a eapacity
of Olufd. Yolume is controlled hy & (‘entralab
L’('l(\,[lOO-ohm registor, conneried across the trans-
former secondary. Regeneration control is by
nmeans of variable capacity in the detector plate
eircuit. ‘The detector rube is mounted on sponge
rubber, Coils are wonnd an tube bases (iited with
& rim at the top to assist removal. Chokes used
are the small Silver-Marshall receiver chakes, The
tuning condenser consists of a Warional .0005-ufd.

%222
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stators insulated from each other as suggested by
Mr. Westman in September ¢)ST. ¢ine condenser

W8AROD'S I’Nll ER SUPPLY UNIT
The mercury arc iz in the tnnk ai the bottom
e | Ahoye 10 be seen the forfm
tran ._.f.nrrnl 7, the high=vuitage transformer,
the jilter condensiis ani the oo choke
containing e single stator and rotor is used for the
7000 and 14,000 bands. For the 5500-ke. band
this condenser is counected by a switch
to the other part congistingof two stators
and a rotor making five platesin all, Thig
makes a very flexible and handy arrange-
ment. A choke is shunted across the grid
cirenit of the first [TX-222, The anfenna,
a singie 0-foot. wire, is connected to the

o

% urid end of the choke, while the other
i end is eonnected to the ground. It is

T 1ix-201-A
- r(‘b%' T =
I o
S = 3 3
e 3
a7 E — m
{1 < r:..} <,
§:nrc ] &,
1 { . 2
| { _e¥
i 5
+esy, +HI5% s, 38y, e

FIG, 5, — THE CIRCUTT OF THE RECEIVER
Fepfd. by-paxs condensers,
Ly fd, fived ronden s

wohat fied resistor,
i el cerandary.

Equitune variahle which has been reconstrneted.
it now consists of two condensers in one, with the

hardly necessary to xay that the signal
strength available is gencrally much
more than can he comfortably used with
bead phones.

The operation of the tuning condens-
er control switeh can be seen rairly well
in the rear view, 'I'wo jaws from a knife
switeh sre mounted on the horizontal
bar of a 'I' shaped piece of formica. in
the vertical part of the T is a standard
which carries a shaft to which is fax-
tened (by nuts) a lever carrving on onc
end a counterweight, and on the nther
two pieces of copper which form a square
U7 which engages the two jaws, each of which is

(Clontinnued on jmige
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Another “1929” Receiver

By P. S. Hendricks®

HE following is a description of a sim-

ple and practical three-tube receiver for

amateur c.w., phone and general high-

frequency reception. It has a countina-
ous frequency range from 2800 to 15,150 ke. with
4 coil for the 2%,000-ke. band. The maximum
range of the 2%,000-ke. band coil is from 25,000
to 30,000 ke., although, when being used for the
amateur baund, its range is irom 27,780 to 30,300
ke., giving a more suitable amount of overlap and
coverage. The arrangement providing s double
range muy be understood from the coil tahle and
4 luter portion of this text.

The range hetween 15,150 and 25,000 ke. is
not covered because it does not contain much of
interest to 1nost ummateurs or other high fre-
queney  listeners. However, thut tuuge rould

FRONT VIEW SHOWING CONTROLS
The v.J. stuge shield. piug-in cod, detector tube nd andio
B ¢
requency amplifutig teaustarmer with tuhe, gie in theie vespei-
greency amplifuing traust I3 v
teve positions, From left to vight, beiiind the panvl.

veadily be covered with one or two more coils.
The windings for them could be judged fairly
uccurately beeause they would be hetween the
gizea for the 14,000- and the 28000-ke. coils.
For the territory between 1500 and 2%00 ke.,
coils could readily be made by winding them on
the same type form with somewhat smaller wire.

The receiver is assembled on an aluminum
punel 12”7 x 77 x 14" and a wooden buseboard
12 % 8 x 35", The top of the bhaseboard is
covered with a sheet of 30 mil. copper on which
the various purts are mounted. The r.t. ¢hokes
form one of the legs of the detector and a.f.
tube sucket supports und the u.f. transformer is
mounted on top of one of the hy-puss condensers.

A, R. R. L, Technical Developmeut Program.

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

CIRCUIT ARRANGEMENTS

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

The antenna is coupled to the grid of the r.f.
amplifier tube through z Pilot midget variable
condenser, which is placed within the shield
with the r.f. stage. Its adjustment may be set
for u given untenna aud tuning range and does
not need further aitention while the set is in
operation. As may be seen in a photograph, on
aceount of the limited space within the shield.
this antenna coudenser is titted with a handle of
Bakelite rubing instend of a knob. This tubing is
Lo, by 147 td. and 144 long. ‘the input to
the rf. tube is coupled across @ 50,000-ohm
resistor of the gridleuk type, which fits into the

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

mounting that wuy be seen between the antenna
soupling condenser and the serven-grid tube. A
silver-Marshall type 277 r.f. choke, shown in one
of the photographs, is fitted with the ends of an
old gridleak so that it may be used insteud of the
50,000-ohm resistor. for the input ecoupling.
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the 3500- and 28%,000-ke. bands
with « fittle margin i each end,
For the 7000+ and 14,000-ke, biands
& ik s too large. Therefore, in order
io et a satisfuetory diad spread on
the lutter bunds, the extra contaet.
on the coll form and Y zocket is
utilized to tap the tuning conden-
ser seross only part of the ecoil, as

ADIA

vl

=
o

is indicated in Fig, 1 On the pesr

& & 3
S4  RF DET
+57 3135 445

PG

i plug. (Seq fept )

windeny,

uning Tndnctance, N Wi (‘»n“p»—(»l,

tiore of FPilot e

¢ = ey

‘These coupling devives seem 1o he whout cqually
sffective, A satisfuctory elip for connecting to the
control grid contuct 1t the top of &
tvpe tube, can be made by winding aivmm tour
turns of springy No. 14 or 16 wire on it

tact goinds wn Pilot plugio coil forms il te Y

foo peeed i boltarn ead ol ot il

ire, placed at upper

beaggh opd ity

of the cotls, where the condenser 1s
across allof the tarns, »  juinper™ i
soldered hetween the contaers ¥
| and =17 on the voil form ond no
e tap is tuken from rhe coll windiug.
When itis desired to cover the

larger tervitory between the wima-
ieur bands, the five-plate section of
ithe staior is added io the ihree-
plute section by means of ane of
the smnll GUR. plugs and e
The plug is fitted with an insu-
Inted handle and the whole affiur
mounted conveniently on a sinall
berd rubber strip to the right of the
tuning condenser, The cyzht-plate
«'lmlhlo spacerd  condenser formed
by adding the five- and three-plaie

sections, gives o capaeity which
covers i farly koge territory with-
oul ecrowding the seale oo wich,

jusr=

AUDIO AMPLIFILR

Phesceondaryaof the iondio trang-
Jormer is loaded with 2 resisior to
prevent fringe howl, "The resistor s
made variable and thus also serves
ws o volume control, In addition, it
wlows one 1o it down the boise
in the phones i the receiver gets too muaeh picknp
irom the iransiitrer. A fixed condenser sevoss the
wudio iranstormer secondary with aoswiveh to cut
it in or ont, v provided to purtially by-pass the

diameter such that when slipped on
the contaet of the tnbe 1 will fit <nely
epough 1o make a good connection,

TUNING =Y STEM

The tuning condenser is g Nationul
Cirder Friune tvpe which originally
had 21 plutes, The stator of these con-
densers is asscmbled ou jong threwded
brass rods with spucing washers, By
euiting these rods and adding o few
stuts, the stator can he made mro 1wo
‘tions; one  being sapported  irom
ch end. In rhis ease ihe condenser
as re-assernpled with the pintesdouble
spuced, one section having three plat

ihe other, five plates, T'he three-pl:
section s just large enough o cover

FEW P

LUG-D )

ILS AND A PLUCG-IN £,

& CHOKE
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higher frequencies thus improving the selectivity
and keeping the background level down some-
what. A value of 002 ufd. is a satisfactory com-
promise between a sharp cut-off and a rinirum
loss of signal strength. Larger or smaller values

asT 17

GENERAL
By-pass condensers and r.f. chokes are used
wherever there is 1 possibility of their doing any
zood and they certainly repay their cost in smooth-
ness of operation of the receiver.
The battery conneetions ure niade by

[

meuns of 4 seven-wire Yaxley cable and
connector plug. All battery wires pass
from the conncector plug through u hole
in the basebourd and are then brought
up fromn below the bascboard through
holes near the point where they conncet,
to the apparains. The circuits are hy-
passed where they leave the apparatus
and go through the buascboard, thus
completely isolating the low side of the
cireuit. from the high rf. side. The
battery wires which puss through the
baseboard are hght grade of high
tension auto or ignition wire, which
has rubber insulation covered with a
very tough fubric, thus avoiding the
possibility of «u short circuit where the
wires pass through the copper sheet on
top of the base-hoard,

A small Hashlight lamp is placed in
the ' jumper” which conucets the minus
“B"” to the minus A", outside the

BEAR VIEW WITH THE TOP OF THE RF. SHIELD REMOVED,
SHOWING BLTTEEY CABLE WITH PROTECTIVE LAMP

may be used to suit individual taste and trans-
former characteristies. This switeh and 002 wfd,
eondenser may be scen mounted on a small pieee
of hard rubber, which is attachied st the top and
cxtends to the frout of the audio transformer.

HEGENERATION CONTROT,

‘t'he regencration controf is a irost {00,000-
ohm resistor, conunected as u potentiometer, ‘This
arrangement gives very smooth control and al-
lows (he widjustment for the point of oseillation
to remain in nearly the satne position for the
entire ruuge of any oune coil. It should be noied,
though, that the negative B’ inust be connected
to the negative A7’ on the buttery side of the
filament. switch and that the filament switeh
must open both sides of the A" battery cirenit,
otherwise the potentiometer will enuse 1 slight
but continuous drainof about 43 1uil. on the detee-
tor section of the B battery whether or not the
=08 is in use, 118 not neeessary to enise the “ B
battery voltage on the detector tube when the
25 000-ke. coil is being used,

T'he movable contuces on the Frost variable
resistors are conneeted to the wetal shell of the
unil and must therefore be insulated from thr
metal pauel. This his been done by drilling o
fhole in the panel and using @ pieee of 157 ad, x
Li" id. bukelite tubing, slightly less thau 37
fong, und cutting wushers for the front und buek
of the pauet from 1710 bukelite shecei.

receiver. If any part of the plus “B”
circeuits come into contact with the plus
“A” in the receiver the Hashlight lamp
will blow instead of the tubes.

It may be found that the specified values of the
fixed resistors Az und R; ure w little too high. In
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i
FIG, &=~ THE CONNECTIONS TO T 0V SOCKET
ARE SHOWN ABOVE

The arrangemerdé for the secundnry coil 15 of nost Qreartoncs.
Inasmuch as the tuning core IS not abways cor tend 2rT63
the. mlw winditul. If the tur tnyy o r w8 connected
the f«uhr«' windinag, & ,nm[u'r is ronnected on the cail Jorin e
Lweemy the pin. parked Grid and the one nurked F2. When the
condenser s werose only part of the coil, this “Jumper'’ I3
wmitted and a tap off the eall is connected to ¥'1,

order to get just the correct voltage at the tubes
it. is advisable to counect = voltmeter direetly
across the tube socket terminals and adjust. the
resistors by removing a few turns of their winding
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or short circuiting the excess turns by soldering
across them.

The Iarge National dial in the center of the
panci operates ihe iuning condenser .. A lamp to
illuminate the scule and to serve ns a telltale, will
fit on to the rear of the dial and is provided for,
vhough it was not in place when the photos were
{uken. The receiver is caulibrated to read in terms
of frequeney and theretore the dial is set at zevo

COIL TABLE
sary eoils and rhmr ranges are given h(‘lnw
ranue,
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May, 1929
comes to us from the Long Lines Dept. of the
AT, &1 Co,, Chieago.

With the conclusion of our formal program.
Mr, Paul 5. Hendricks leaves our staft to return
io WICCZ, the splendid station of Mr. 1, €,
{‘rossett at Wianno. Mass,, whence we **hor-
rowed " him for the duration of our work. Vluring
this time Mr. Hendricks has acted as assistant to
Mr. Hull and has participated in much of the
shop work unfolded in our program
articles.

Although we speak of the end of our

- toth st 1y Technical Development Program. we
Cuil - Puning 7f:f'f;{:’ Veino Maz.  Win. - Mar. vefer onlv to the termination of the
- D T —; specially-organized work which was un-
ol 207 TR0 50300 e ) MRS 190 "
0% 9.0 dertaken for the 14929 “emergeney”
Mo 2 » £ H0s AL wsume  @nd we do not imply A eessar of
¥ 4 S 0 (UrDs, : AN .
N, 2 [ 1-D iechnical activity at Headquarters.
! . Cacross W trms. “Pechinical Kditor Westman and his staff
No. 4 7 13 top turns 1-1). . . . .
rost clase, will coutinue io he heard from, our
No. 5 v 4 . readers nay bhe well assured. This
Neon 11 5 ). month’s editorial, we suggest, should
. . s - also be read In this connection.
<G - o~
! ’ — N B,
Ko, ~ 25 & 13 top turne 1-1), )
* rest closr, tl'a

\nr/- — Al tiekler tyrns dos' wound eseept on eoil No. i,

R RESTIN

indicates turns spaced by mammrr of wire,

)nmndne LUTNS Spiec od b\ Twa fimes diameter of wire,
Close indicates farmr woind elose 16 each other,

meters, i parenthesis,

ond the condenser ai maximun when the sot
«rrerw is tightened on the shaft, The small knob av,
the left i the regeneration controi. with the ila-
went switeh near ir. The one at the rvight is ihe
volume control with the output jack alongside.

Some Changes in Qur Staff

" TE have pleasure in announcing the ap-
‘/\/ pointment of Mr., James J. Lamb,
WICEI-ex3CEIL-exOCEL as€N7": assist-

ant technical editor, suceeeding Mr. Ross A. Hull.
Omr readers know Mr. Lamb as the author of
half a dozen pleasing and pertinent articles in ihe
past vear, A.R.R.L. members generally know him
29 the manager of the League's Technical In-
formation =ervice, in which work he has written
something like ten thousand letters of technical
adviee io members in the past vear. Eelieve us,
a fellow learns what an editor ought to know
from that job. Mr. Lamb is a North Dakotan by
birth, a graduate clectrical enginecr (C.UA,
1922), & highly skilled amateur and an inde-
fatigable experimenter.
Mr. Beverly Dudley,

WOIRR, of Chicago. has

joined our staff 1o succeed Mr, Lamb on the
Technical Information Service. He too is the
author of several ()ST articles, For iive years
he was a member of the iechnical editorial siaff
of the radio department of the Chicago Ercrning
Post,

coneluding as their technical editor, and

Approsimaie wivelrngth in

where they are ey

The reeemnly appointed Junior Radio
Inspector at, the Office of the Supervisor
of Radio for the First District is nonc
ather than Irving L. Weston, W1BIB,
active snatear wud member of the League. Mr.
Weston, & graduate of Northeastern University,
completed » course at the Massachuseuts Radio
Sehool prior vo taking over his present duties.

The Radio Corporation of \merica has sepa-
rated its communications business from its other
aciivities, placing the former in a new subsidiary,
wholly owned by ir, which is known as R, € A,
Communications. Ine. All station licenses, fre-
quency assignments, cic., are now in the name of
1he latter company.

Well-meaning cxperimenters still manage {o
wret splendid key-click climination with condenscrs
oF resistors across the key when they are using a
relay, At least, they siill send in their iatest eir-
cuits and tell of the sueeess they have had with
them, (hiite possibly an improvement in the ¢lick
tuay he noticeable in the receiver wlongside the
fransmitter but any such check nsually is quite
useless. Apparently it is not obvious to all that
resistors or condensers specified for use weross
key when the key is direetly controlling the
transmiiter shouid be connected across the con-
tacts of the relay when one is used.

¥red Sehnell (further identification unneceded)
has rveceived a vear's leave of absence from the
Burgess Battery Ca., during which time he will be
with the Aero Products Co. of Chicag<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>