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Sharp Television Pictures 15x18"
Achieved as Notable Advance
Toward Regular Home Service

VOLUME AFFECTS QUALITY

What to Expect from a Set;
, - 7 Is Number of Tubes the Test?
The First and Only National Radio Weekly

7068 Cormoentios. okl T STATIONS WANT PAY
FOR POPULARIZING SONGS

Ten Questions You Should Know;
Also the Answers to These Queries

LACAULT’S POWER AMPLIFIER

Petition Asks 38 Stations Be Ordered
Off the Air for Sending ‘‘Lucky Strike’
Advertising

Recently- DucoVered Methods of Getting Pure Tone from Phonograph Pick- Ups. See Page 18.
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| HE newest and most scientifically
| . . .
accurate and practical pick-up on the
market. . . . Plays records through a
radio receiver with amazing fidelity and
naturalness — and with a tone quality
never before equalled. Easily attached—
switches instantly from radio to records— No rubber bearings to wear
absolutely trouble-free. Hear one. At out and causo variation, per- AC§ « - - . $1.50
y. . . {lqtl;tlyd bﬁ]a'&”df tone _arm, Highly selective antenna coil for any dcir-
good radio shops everywhere. $12, $15 sortion of naedle” and Tneeial cuit, and interstage coil for AC circuits.
t 36% English cobalt magnets Step-up ratio, 1-to-8. Tunes with .0003
and $25' -t—are a few I’honovox advan- ‘ﬁf;ld 1 AC3, § 00035 fd o
ages, . . , IOT MIdecccesotoncane
PACENT ELECTRIC CO., INC,,
91 Seventh Avenue New York
Pioneers in Radio and Electric Reproduction for Over 20 Years
Manufacturing Licensee for Great Britain and Ireland: Igranic Electric Co., Ltd., Bedford, England
Licensee for Canada: White Radio Limited, Hamilton, Ont.
SGTS [ [ ° o 32.75
Tuner to work out of a screen grid tube,
The large: primary is fixed and is con-
. nected in the plate circuit of the screen
grid tube. Tunes with .0005 mid.
Model SGT3, for .00035 mfd...........$3.08
Pair
The neat and ef icienwrran ement of parts in R. E. Lacault’s RE29. TPS ° s ° e s3°oo
: g I
' nggrsttabge colllxplertio work out of ?1 scrleetn
L 9 Eﬁ t dB tR . grid tube, where e primary in the plate
acau t s as an es ecelver circuit is tuned, the secondary, in the next
[ 3 . o A N »
i grid circuit, uniuned. Tunes with .0005.
| . ) R ] Model TP3, for .00035 mfd.............$3.29
! OR sheer sensitivity the screen- his best circuit, may now be duplicated RF
F grid receiver, the RE29, surpassed by constructors! m 1151 01 e o oo $l.50
. . : ixcellently selective antenna coil for amy i
Lac:‘ill}; sg,;rdcu{isthgeft(})vfeerhitsn(eigz’itf? SEO‘ HE recewver consists of six tubes (in- circuit, and interstage coil for any battery
. ) ] ; S . cluding first audio) in the table chassis operated receiver, excepting output of
that this extreme sensitivity could be  ;nd two tubes (a push-pull output) in the B screen grid tube. Tunes with .0005 mfd.
utilized properly, Mr. Lacault spent supply and power amgliger. g{enceTthe e Model RF3, for .00035 mfd.............. S1.75
i f 9 . ceiver proper uses eight tubes. wo 281
many‘trygng months until he d.evelop.ed tubes are used as rectifiers. So well are
the circuit to a remarkably hggh point each independent stage and the group of
of selectivity, with utter stability. That fsitagt?s designef]i thzg, zt‘bntormtaltly high elllmpli,-
done, he knew he had a wonderful Icaflon prevalls —Jistant stations “roll in’
- ; . g% easily, with vclume to spare. The 31
: receiver, one that his large following, designer of DX circuits took good ocare  of
eagerly awaiting a screen grid adapta-  that! . :
tion of his original modulation system, R‘:&Idﬁfg‘;s et a“;i the E“Sh‘flﬁ)‘{u Power
would build with deiight and operate  prings. PR Wam B3 ehier) Hins:
with ecstacy! The RE29, successor to  Send for your free copy of the Builders’ In-
a long line of successful Lacault re-  formation Sheet today!
ceiver designs, is here. His last circuit, BLUEPRINTS'
o —— e —— e e e — , .
Mrs. R. E. Lacault, 1931 B’way, N. Y. City (65th St.) JILD the REZ29 and the Push-P .
l [J Enclosed please fiud $1.50 for which please send at B Sup;ly rromar::he 0%%1:15 blul:al;}rilr)xg:ler ﬁfpn,!}:;
I ence blueprint of the 6-tube RIEZ29 Receiver. | of the blueprint for the 6-tube receiver RE29 (mglud-
] Enclosed please find $1 additional for blueprint -ef | ing first audio) is $1.50.
l the Push-Pull Power Amplifier B Supply. The price of the Push-Pull Power Amplifier ‘B Supply
[J 50e for construction article. I blueprint is $1.00. A
l {1 Please send FREE copy of the Bullders’ Informa- All orders filled promptly. s ° 3 ° e ° $1075
l tion. Sheet on the complete REZ29. | Get your FREE copy of the Builders’ Intormation s
Sheet TODAY! : Conductively coupled antenna coil, for maxi-
l All P mun}dplckpp, whére selectivity is not the main
1 . consideration. ontinuous indi i
I‘ arts in Stock for Receiver colors. Tunes with 0005 mfd, —© =
| and Ampllﬁer. ~ Model A3, for .00035 mid. TP - X |
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YOU MUST GET
THIS BOOK!

DRAKE’S RADIO
CYCLOPEDIA

(New Edition)

hag been developed to
answer the questions of
service men, custom set
builders and home con-
struetors, of experimont-
ers, students, aalesmen
and operators of recelving
equipment and to allow
all these to have (nstant
access to the information
they want. The author,
Ifarold P. Manly, has
collected and translated
into plain English the
materis | formerly ohtain-
able only from dozena of
scattered sources.

Each rule, fact, method.
plan, layout and dlagram
is Instantly picked out
BOOK 1S 24" THICK, and ceparuted from every
WEIGHS 33, LBS.. 1,025 thing else by placing all

ILLUSTRATIONS. subjects in alphabetlcal
order with cross refer-
ences for every lmagina-

bls name under which the information might be
clansed. - o

This siphabetical arrangement lets the experienced
worker refer directly to the one thing In which he
is intereared uwt the moment without hunting through
?on-essentlals. The needs of the beginner are cared
or,

The important articles deal primarily with receivers
‘and reception. They do not stop with the electrical
end, lut go slso into the mechanles of construction

Every new thing in radie is ccvered In detail,

1,680 Alphabetical Headings from A-battery to

Zero Beat
1,025 lilustrations, Oiagrams. Layouts and Graphs
20 Pages. Each 6 by 9 inches
240 Cembinations for Receiver Layouth

OF THE PRINCIPAL ARTICLES

158 Concern service men, 129 help the set builder.
162 help the experimenlter, [55 interest the student.
75 assist in sales work, 73 interest set owners.

GUARANTY RADIO GOODS CO.,
145 W, 45th SL., New York; N. Y. (Just €, of B'way)

Gentlemen; P'lease mall me st once the new (sec-
ond) edition of ‘‘iake’s Radic Cyclopedis,” by
tlarold P. Manly, Just published, with all the latest
techinical fuformation fn it. I will pay the postman
$6.0U0 plus a few cemts extra for postaye. 1f 1 am
ot delighted, 1 may return. the book in flve days and
you will promptly refund my purchase money.

Name .... 0000000000 rrrresirens veesitenaan
Address P .
@b ¥)0000 08000a00000080000000 e Btate...ciieiieenes

5-DAY MONEY-BACK GUARANTY!

It you want real tone
qualily, try a tone blend

of two loudspca:cers—ua'eglgl;;a
pitched horn” and a low-pitched cone.
Ot course vou need a VOLUME CONTROL
CLLAROSTAT shunted across each to con-
trot the output and to secwe the tone

&% HOOK-UP WIRE
THE BRAID SLIDES BACK

Bafe as insulated wire and as conve-
nlent as bare wlre. You cannot' scorch
or burn Braidite with a soldering iron.
Use Braidite In your next set.
At All Dealers
25 Feet Stranded.. 291 North Gth Street. Brookiyn. -N. Y.
25 Feet Solid,..... veeens:30c
Red, Green, Yellow, Blue, Black
FREE Send us the pame and ad-
dress of your dealer and
we will send you a sample parkage of
Braidite FREE. Include 10c¢ for Post-

SLAROSTAL

80 Church St. : : New York City EARN MONEY writing or drawing Jokes, Car-
toons, Humor.  Exper ence unnecessary. Van-
hokern, Nept. 193.T. Covington, Kv.

Gothic Polo Speaker, $1 5.00

G

blend.

CLAROSTATS offer a_sure way to rejuven-
ate ANY radio set. Your dealer will tell
you how it's dane.

MFG. CO.. Inc.
.. .35¢ CLAROSTAT M

Housed in a beautiful
Gothic structure of genu-
ine walnut; hand-rubbed
to an attractive finish,
the Polo driving mechan-
ism and cone combine
best quality reproduction
with finest appearance.
The grille is specially
constructed for two-tone
effect, so popular in wal-
nut these days. The Polo
Speaker in the Gothic
housing is an adornment,
besides being an out-
standing speaker in per-
formance. The design of
the cabinet is exclusive.
The height is 12%".
Shipping weight, 10 lbs.
Cat. No. T.M.P.G.......

Guaranty
Radio Goods Co.

LAcAuLT’sS Book

‘‘Super-Heterodyne Construction and Operation,’”®
giving the master’'s most masterful exposition
of the theory, performance and construction of
this fascinating type of circuit, is a necessity
to every serious radio experimenter. Aorc than
100 pages and more than 50 (llustrations. DBucke
ram cover, This book by R. E. lacault, FREE
if you send $1.00 for an §-weeks subseription
for Radlo World. Present subscribers may accept
this offer.  Subascription will be extended.

R 145 W. 45th St., N.Y. City
ADIO WORLD Just East of B’way !

145 West 45th Street
New York City

Cash in on This Offer Now!
ONE‘ full year’s subecription for any TWQO of the following magazines given to vou—RADIO

NEWS or SCIENCE AND INVENTION or RADIO (San Francisco) or BOYS’ LIFE or
CITIZENS RADIO CALL BOOK AND SCIENTIFIC DIGEST or RADIO ENGINEERING.

Seiect any WO ot these tour publications, each of which will be sent to you (at only

s

LYNCH

Tubadapta improves radio reception and
prolongs life of power tubes.

ARTHUR H. LYNCH, INC.
L 1775 Broadway New York City

VSmd for free Lynch radio manual J

one address, bowever) each month for twelve months— in other words, 24 issues—if you will
send in now your subscription for RADIO WORLD for two years (104 numbers) at $10.00.
RADIO WORLD’S subscription price for one year is $6.00, a0 you gain the extra 2 dollars by
taking advantage of the liberal offer for two-year subscriptions; and, besides, you get a_sub-
scription for each of the TWOQO other magazines sclected from the enumerated list, making &
total of 128 numbers for $10.00.

If you want to select only one from among the four other magazines, you may obtain this
one for TWO years, so that you will be subscribing for RADIO WORLD for two years and
for the other magazine for TWOQO years, all for only $10.00 (both mailed to one address omly).

These offers are rightly regarded as among the most liberal ever made, but as they are
limited as to expiration date (see notice below) you must act now.

Please use the attached coupon.

VICTOREEN
Super Coils

Write for Free Blueprints of
New Victoreen Circuits

& Geo. W. Walker Co.
2825 Chester Avenue
Dept. B Cleveland, O.

SPECIAL TWO-FOR-PRICE-OF-ONE COUPON

RADIO WORLD, 145 West 45th Street, New York City (Just East of Broadway):

Enciosed please find $10.00, for which send me RADIO WORLD each week for two years (104 mumbers),
and also send me, without extra cost, each month for one year each of the following TWO magasines—total,
24 lssues—grand total, 128 numbers:

O O RADIO NEWS .0 O RADIO (8an Frantlseo)
[0 3 SCIENCE AND INVENTION 0O O BOYS’ LIFE .
0O 0O CITIZENS RADIO CALL BOOK, ETC. O OO0 RADIO ENGINEERING

If you want one of each, put a cross in a sqQuare next to the name of each of the two other magastaes.

More Profils ToSet Builders :

One good radio idea may be worth

4 miliions. Barawik has thousands of ideas

{f for radio set builders to make more money.

Barawik’s Big Radlo Book will help you
{ while elections are on and big national
{ events stir the world."

Send for your copy today — NOW.

(BARAWIK CO. Sismyive,,

§

If you want a two-year subscription for ONE of the above magazines, with the two-year subscription for
RADIO WORLD (same grand total of 128 numbers), put two crosses before the name of ens magaaine.

If you prefer to pay $6.00 for only one year’s subscription for RADIO WORLD (52 numbers) and get
one of the other magazines for ene year, without extra cost, put ene cross in ens square in froat of the name
of ene magazine.

/7
Presant RADIO WORLD .
subseribers may remew under INBILE. . ¢ ¢ i o Sosiareinie s orajelslele o alajo o TTels o 1o SBITajorelolo e Lo o ole/sTs |Tolele e wTaioto STe'es <3
this effer. If renewins, sut
e oross here [
Street Address............ciooiicinerienniiniannains 050000000000 0 93

THIS OFFER EXPIRES AT NOON ON MAY 30TH, 1929

RADIO WORLD, a weekly paper, published by Hennessy Radio Publications Corporation, from Publication Office, 145 West 45th Street, New

York, N. Y. Phone: BRYant 0558 and 0559.

370. Entered as second-class matter, March, 1922,at the post office .

6 . This issue is dated April 27th, 1929, and is Vol. XV, No. 6. Whole No.
L Scppet LoDy I8, P Zel::lrew York, N. Y., under Act of March, 1879. "
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¢ New Style DeLuxe Leatherette Carrying Case FREE
twith each Jiffy Tester!

This combination of meters tests all standard tubes, including the new AC screen grid tubes and the
new 245 tube, making thirteen tests in 44 minutes! Instruction sheet gives these tests in detail.
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A PORTABLE testing laboratory is yours
when you possess a combination Jiffy
Tester, for then you can measure the filament and
plate voltages of all standard tubes, including 'AC .
tubes, and all standard battery-operated or AC screen grid
tubes; also plate voltages up to 500 volts on a high re-

sistance meter that is 99% accurate.

The Jiffy Tester consists of a 0-20, 0-100 milliammeter, with change-
over switch and a 0-10 volt AC and DC voltmeter (same meter reads
both), with two sockets, one for 5-prong, the other for 4-prong tubes;
a grid bias switch and two binding posts to which are attached
the cords of the high resistance voltmeter; also built-in cable .wuh 5-
prong plug and 4-prong adapter, so that connections in a receiver are
transferred to the Tester automatically. Not only can you test tubes,
but also opens or shorts in a receiver, continuity, bias, oscillation, etc.
The instruction sheet tells ali about these tests,

.. o,
In addition you can test screen grid tubes by connecting a special
cable, with clip to control grid (cap of tube) and other end of special

I

=% W

HE new carrying case, which is
furnished  FREE with each order
for a Combination Jiffy Tester, contains
the entire outfit, including the three meters,

pro cabltebandtplugt_, anl(;9 thrge )adapﬁers (one for 4-

ng tubes, two for tubes). This case is 10%4x

lock. Th 7%)(.3%” and has nickel corner pieces and protective an;-
ock. € case is made of strong wood, with black leatherette overlay.

. To operate, remove a tube from the receiver, plage the cable plug
in the vacant receiver socket, put the tube in the proper socket of
the Test,er, connect the high resistance meter to the two binding posts
and you're all set to make the thirteen vital tests in 4% mindtes! '

The Cor:nbination Jiﬂ'y Tester is just the thing for service mern, cus-
1‘:‘0131 set bu,:lders, experimenters, students, teachérs and factories. Order
Jiffy 500. The price is only $14.50.

.If a 0-600 AC and‘DC high resistance meter (99% accurate) is
desired, so Louse electricity line voltage and power transfor

cable to the clip in the set that went to the cap before the tube was can be measured, as well as plate voltage, instead of the 0-500 DC
transferred to the tester.

[]) Please ship at once on 5-day money-back guaranty one “Jiffy 500,” at $14.50, consisting of
(1) One Two-in-One 0 to 10 volimeter for AC and DC. ~ Same meter reads both. Scale l
especially legible at 1% to 7Y% volts. This meter reads the AC and DC filament voltages.
(2) One DOUBLE reading DC milliammeter, 0 to 20 and 0 to 100 milliamperes, with change- I
over switch. This reads plate current. .
) One‘O-SOO volts high resistance voltmeter, 9% accurate; with tipped 30” cord to measure I
voltages.
“4) O‘ne 5-_pl:ong plug with 30" cord for AC detector tubes, etc., and one 4-prong adapter for l
other tubes,
(5) One grid switch to change bias. (9) One handsome moire metal case. J
(6) One 5:-prong socket. (10) One instruction sheet.
(7) One 4-prong socket." (11) One de Juxe carrying case. I
(8) Two binding posts. (12) One screen grid special cable.
O If 0-300 DC high resistance 99% accurate voltmeter is preferred to 0-500, put check here:; I
Price is same, $14.50.
] Same as above, except substitute a 0-600-volt AC and DC high resistance 99% accurate ]
voltmeter (same meter reads both) for the 0-500 DC meter. Price $15.50. '
|

The new de luxe leatherette carrying case is
compact and handy. Size 101" long, 73"
wide, 3%’ deep.

FIVE-DAY MONEY-BACK GUARANTY

RADIO WORLD, owned and published by Hennessy Radio Publications Co rporation, 145 West 45th Str t, N York, N. Y. Rol
President and Treasurer, 145 West 45th Street, New York, N. Y.; Herman. Bernard. Secret:rv. 145 Wes$e45rh eq“{ 1\?:‘”' CY s o o g %and Burke Hennessy,
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370th Consecutive Issue—FEighth Year

Sharp Television Pictures 15x18" .
Achieved as Notable Advance

Toward Regular Home Service

VOLUME AFFECTS QUALITY.

What to Expect from a Set;
Is Number of Tubes the Test?

STATIONS WANT PAY
FOR POPULARIZING SONGS

Ten Questions You Should Know;
Also the Answers to These Queries

LACAULT’S POWER AMPLIFIER

Petition Asks 38 Stations Be Ordered | 1

Off the Air for Sending ‘‘Lucky Strike’
Advertising

Recently-Discovered Methods of Getting Pure Tone from Phonograph Pick-Ups. See Page 18.

West 45th Street, New
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HE newest and most scientifically
accurate and practical pick-up on the

market. ., . . Plays records through a
radio receiver with amazing fidelity and
naturalness — and with a tone quality
never before equalled. Easily attached—
switches instantly from radio to records— No rubber bearings to wear
absolutely trouble-free. Hear one. At foctly - balanced tone” aram,
good radio shops everywhere. $12, $15 Rl end(on ey
and $25. 0%, Sopiin aoat mup
tages.

PACENT ELECTRIC CO., INC,,
91 Seventh Avenue New York

Pioneers in Radio and Electric Reproduction for Over 20 Years

Manufacturing Licensee for Great Britain and Ireland: Igranic Electric Co., Ltd., Bedford, England
Licensee for Canada: White Radio Limited, Hamilton, Ont.

The neat and efficient arrangement of parts in R. E. Lacault’s RE29.

Lacault’s Last and Best Receiver!

OR sheer sensitivity the screen- his best circuit, may now be duplicated
F grid receiver, the RE29, surpassed by constructors!

any circuit he ever tried, R. E.

. o g : HE recerver consists of six tubes (in-
Lacault said, just before his death. So cluding first audio) in the table chassis

that this extreme sensitivity could be  ind two tubes (a push-pull output) in the B
utilized properly, Mr. Lacault spent supply and power amph}f;xer. Hence the re-
many trying months until he developed  {RYEr BIORCC usfs CEIR wbey - Two 2
the ClI‘CL}lt. to a‘remarkably h{gh point each independent stage and the group of
of selectivity, with utter stability. That  stages designed that abnormally high ampli-

done, he knew he had a wonderful ~ggafor BEvals Oispnt stations Froll i
receiver, one that his large following,  designer of DX circuits took good care of
eagerly awaiting a screen grid adapta-  that! -

tion of his original modulation system,  Build this receiver and the Push-Pull Power
would build with deiight and operate  prints. supply from the official blue-
with ecstacy! The REZ29, successor to Send for your free copy of the Builders’ In-

a long line of successful Lacault re- formation Sheet today!

ceiver designs, is here. His last circuit, | BLUEPRINTS!

Mrs. R. E. Lacault, 1931 B’way, N. Y. City (65th St.) JILD the REZ9 and the Push-Pull Power Amplifier
[1Enclosed please fiud $1.50 for which please send at 4 B Supply from the official blueprints! The price
once blueprint of the 6-tube REZ29 Receiver. | of the blueprint for the 6-tube receiver RE29 (inglud.
[ Eneclosed please find $1 additional for blueprint ef l ing first audio) is $1.50.
the Push-Pull Power Amplifier B- Supply. The price of the Push-Pull Power Amplifier B Supply

O Please send FREE copy of the Bulilders' Informa- : All orders filled promptly.

tion Sheet on the complete REZ29. Get your FREE copy of the Bui ,
Sheot TODAY ! uilders’ Information

i srenia Lo Al O P e | All Parts in Stock for Receiver

l
l [ 56e for construction article. blueprint is $1.00.
l
|
|
I

CHY wonenen. s AT ek St State........... ™ and Amplifier.

DIAMOND
Pair

ACS e o o o s l .50

Highly selective antenna coil for any cir-
cuit, and interstage coil for AC circuits.
Stfep-up ratio, 1-to-8. Tunes with .000§

mid.
Model AC3, for .00035 mid..... IETTTR X, |

SGTS . ® ) L) 82075

Tuner to work out of a screen grid tube.
The large primary is fixed and is con-
. nected in the plate circuit of the screen
grid tube. Tunes with .0005 mid.

Model SGT3, for .00035 mfd...........$3.00

NIVERSAL
Pair
TP . . . . $3.00

Interstage coupler to work out of a screen
grid tube, where the primary in the plate
circuit is tuned, the secondary, in the next
grid circuit, uniuned. Tunes with .0005.
Model TP3, for .00035 mfd....ce0000...$3.28

RFS e o o o s1.5°

Excellently selective antenna coil for aay
circuit, and interstage coil for any battery
operated receiver, excepting output of
screen grid tube. Tunes with .0005 mfd.
Mode! RF3, for ,00035 mfd.............. $SL.7S

As e o e o o s l .75

Conductively coupled antenna coil, for maxi-
mum pickup, where selectivity is not the main
consideration. Continuous winding in two
colors. Tunes with .0005 mfd.

Model A3, for .00035 mid. .ecvvvvvvere.... $2.00
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YOU MUST GET
THIS BOOK!

DRAKE’S RADIO
CYCLOPEDIA

(New Edition)

has been developed to
answer the questions of
service men, custom set
builders and home con-
structors, of experiment-
ers, students, aalesmen
and operators of recelving
equipment and 1o allow
all these to have (nstant
access to the information
they want. The author,
Harold P, Manly, has
collected and translated
tnto  plain  English the
malerts1 formerly obtain-
able only from dozens of
scattered sources.

Bach rule, fact, methed.
plan, layout and diagram
is finstantly picked out
BOOK 1S 2V THICK. and <eparsted from every
WEIGHS 33; LBS., K025 thing else by placing ali

{LLUSTRATIONS, subjects in alphabetical
order with cross refer-
ences for every Imagina-

tle name wunder wlilch the information might be
classed. o o

Thls alphabetical arrangement lets the experienced
worker refer directly 1o the one thing In which he
ta nterested at the moment without hunting through
nen-essentials, The needs of the beginner are cared
for.

The important articles deal primarily with receivers
and reception, They dn not stop with the elcetrical
end, but go also into the tmechanics of construction

Every new thing in radio s eccvered In detail,

1,680 Alphabetical Headings from A-battery to

Zero Beat
1,025 [lilustrations, ODiagrams, Layouts and Graphs
0 Pages. Each 6 by 9 inches
240 Combinations for Receiver Layouth

OF THE PRINCIPAL ARTICLES
159 Concern service men, 129 help the set builder.
162 help the experimenter, (55 interest the student,
75 assist in sales work, 73 interest set owners.

GUARANTY RADIO GOODS CO., .
145 W. 45th S, New York: N. Y. (Just E. of B'way)

Gentlemen; Please mall me at once the new (sec-
ond) edition of ‘‘Diake’s Radio Cyclopedia,’”” by
Ilarold 1. Manly, Just published, with ull the latest
technieal informatlon in it. 1 will pay the postman
$6.00 plus a few cents extra for postage, If 1 am
not delighted, | may return. the hook in five days and
you will promptly refund my purchase money.

Name .oveierivvsnineescnsencs [T Neesisione
Address ......... e et tereeeaiieeans theetresssenns
City..... Bocuoooo00 b 80000000000 State..... 000000000

5-DAY MONEY-BACK GUARANTY!

WHY NOT
A TONE BLEND?

o

If you want real tone
quality, try a tone blend

of two loudsncn:(ers——l{lleglghr-w
itched forn” and a low-pltch sone.
of r‘:mrsc vou need a VOLUME CONTROL
CLAROSTAT shunted acrosa each to con-
trol Lhe output and to sccure the tone
Tend.
léLAROSTATS offer a sure way to rejuven-
ate ANY radio set. Your dealer will tell
you how it’s done.

CLAROSTAT MFG. CO.. tne.

&> HOOK-UP WIRE
THE BRAID SLIDES BAck

Bafe a&s (nsulated wire and as conve-
nient as bare wire. You cannot srorch
or burn Braldite with a soldering iron.
Use Braidite in your next set.

At All Dealers
25 Feet Stranded........35c
25 Feet Solid........... ..30c
Red, Green, Yellow, Blue, Black

FREE Send us the name and ad-

290 Norih 6th Street, Brooklyn. N. Y.
dress of your dealer and
we will send yon a sample parkage of
Braidite FREE. Include 10c¢ for Post-

SLAROSTAL

80 Church St. : : New York City EARN MONEY writing or drawing Jokes, Car-
toons,  Humour,  Exper ence  unnecessary. Van-
hokern, Nept. 193.T. Coviagton, Kv.

Gothic Polo Speaker, $15°
1C1e) | PE .
Housed in a beautiful A% i BTy

Gothic structure of genu-
ine walnut; hand-rubbed
to an attractive finish,
the Polo driving mechan-
ism and cone combine
best quality reproduction
with finest appearance.
The grille is specially
constructed for two-tone
effect, so popular in wal-
nut these days. The Polo
Speaker in the Gothic
housing is an adornment,
besides being an out-
standing speaker in per-
formance. The design of
the cabinet is exclusive.
The height is 12%".
Shipping weight, 10 Ibs.
Cat. No. T.M.P.G.......

Guaranty
Radio Goods Co.

LacauLTs Book

““Super-Heterodyne Construction and Operation,”"
giving the master's most masterful exposition
of the theory, performance and construction of
this fascinating type of circult, is a necessity
to every serious radio experimenter, More than
100 pages and more than 50 illustrations. Buck-
ram cover. This book by R. E. Lacault, FREE
if you send $1.00 for an 8-weeks subscription
for Radio World. DPresent subscribers may accept
this offer.  Subscription will be extended.

RADIO WORLD 145 W. 45th St., N.Y. Gity

Just East of B’ way

145 West 45th Street
New York City

Cash in on This Offer N ow!

ONE full year’s subacription for any TWOQ of the following magazines given to vou—RADIO
NEWS or SCIENCE AND INVENTION or RADIO (San Francisco) or BOYS’ LIFE or
CITIZENS RADIO CALL BOOK AND SCIENTIFIC DIGEST or RADIO ENGINEERING.

LYNCH

Tubadapta improves radio reception and
prolongs life of power tubes.

ARTHUR H. LYNCH, INC.
1775 Broadway New York City

\ Smd for free Lynch radio manual J

Select any TWO ot these tour publications, each of which will be sent to you tat only
one address, however) each month for twelve months— in other words, 24 issues—if yon will
send in now your sulscription for RADIO WORLD for two years (104 numbers) at $10.00.
RADIO WORLD'S subscription price for one year is $6.00, so you gain the extra 2 dollars by
taking advantage of the liberal offer for two-year subscriptions; and, besides, you get a sub-
scription for each of the TWO other magazines selected from the enumerated list, making a
total of 128 numbers for $10.00.

If you want to select only one from among the four other magazines, you may obtain this
one for TWO years, so that you will be subscribing for RADIO WORLD for two years and
for the other magazine for TWO years, all for only $10.00 (both mailed to one address only).

These offers are rightly regarded as among the most liberal ever made, but as they are
limited as to expiration date (see notice below) you must act now.

VICTOREEN
Super Coils

Write for _Free Blueprints of
New Victoreen Cireuits

’ e Geo. W. Walker Co.

2825 Chester Avenue
Dept. B Cleveland, O.

Please use the attached coupon.

— v — e — — — — — — — — — i — — — — — — —, o—

SPECIAL TWO-FOR-PRICE-OF-ONE COUPON

RADIO WORLD, (45 West 45th Street, New York City (Just East of Brosdway):

Enclosed please find $10.00, for which send me RADIQO WOHRLD each week for two years (104 numbers),
and also send me, without extra cost, each month for one year esach of the followlng TWO magaxzines—total,
24 1lssues—grand total. 128 numbers:

O O RAD!O NEWS O 0O RADIO (San Franclaso)
0O O SCIENCE AND INVENTION 0O O BOYS® LIFE
O {0 CITIZENS RADIO CALL BOOK, ETC. O O RADIO ENGINEERING

If you want one of each, put a cross in a square next to the name of each of the two other magaimes.

More Profits To Set Builders

One good radio idea may be worth
§ mililons. Barawik has thousands of idess
for radio set builders to makemore money.
Barawik’s Big Radio Book will help you
| while elections are on and big national
{ events stir the world." :

Send for your copy today — NOW. .

(BARAWIK CO. &itsws s a,

If you want a two.year subscription for ONE of the above magazines, with the two-year subscription for
RADIO WORLD (same grand total of 128 numbers), put twoe crosses before the pame of ene magazine.
It you prefer to pay $8.00 for only one year’s subscription for RADIO WORLD (52 numbers) and get

one of the other magazines for ene year, without extra cost, put ene cross in ene square in froat of the name
of ene magazine.

Present RADIO WORLD
subseribers may rewew under Name.,., deeeesaosedsnerasisensidans ..
this effer. If renewins, asut
a oross hers [,

Street Address............. goon baoado Jd Ho o o8 300 oo

THIS OFFER EXPIRES AT NOON ON MAY 30TH, 1929

RADIO WORLD, a weekly paper, published by Hennessy Radio Publications :Corporation, from Publication Office, 145 West 45th Street, New

York, N. Y. Phone: BRYant 0558 and 0559.
370. Entered as second-class matte A

15¢ per copy, $6 per year. This issue is dated April 27th, 1929, and is Vol. XV, No. 6. Whole No.

r, March, 1922.at the post office at New York, N. Y., under Act of March, 1879.
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“Look for the Green Box’

RadioTibe
Longl:ife
Best Tone

The Only Tubes with
5-Day Money-Back
Guarantee in Each Box

@x@Px@x@x

202 E 3

FTER having tried
many screen grid
tubes, many spe-

their choice. Our 222 stands
up! Filament i3 not eritical,
i but 8.3 volts work best. Plate
voltage may be- from 90 to
180, but negative bias of 1.5
volts remains the same, The
screen grid voltage, G post of
socket, may be 22 to 45 volts,
depending on how much am-
plification you want. A work-
ing amplification of 60 |3
easily obtainable (60 mu.).

The plate current i3 vir-
tually Independent of plate
voltage In the recommended
range, 90 to 180 volts, This
. alds stabllity.

‘The cap at top of the tube
is for familiar grid connec-
tion.

This tube is for battery or
A-eliminator operation.

High
u $1.25
TM\;be ' 1 =

Great for Detsctor or in audio channels whers
a resistor or Impedance coll is In the plate eireuit.
Fil. 5 volts DC, plate 90 to 180 volits.

POWER TUBES

..$6.00 219..

17IA U650 112A

OTHER TYPES
289...... eeres.$2.50 28l.0..ne.ns +..$3.50
227,000 225 226..0. ..., 1.25
200A.000000000 1.00 1990000 IO 1]

KELLY TUBE COMPANY
Walter J. McCord, Manager
57 DEY STREET, NEW YORK CITY
Suite 6 Tel. BARclay 8659

cialists have made Kelly 222.

0x0x0x0x0

9:0-0~0~0x0x0x0

KELLY TUBES

Prescribed for the

Screen Grid Diamond

One screen grid 422..... 1900000 000000B0PE S.59
Two 410A at $1.00 each..... .
One 412A (for 135 volts)..... 0
or One 471A (for 180 volts). tesesss 2GS
8end $7.50 for set of four tubes for this reselver.
Specity whether power tube wanted Is 412A or 471A
KELLY TUBE COMPANY
57 Dey Street . New York City
10-Day Money-Bdck Guarantee

Most Selective

DIAMON

Follow Blueprint Y%

THIS IS THE BATTERY MODEL"

Here is the circuit of circuits—the design that
neighboring cleared-channel,
power broadcaster snap out of audibility at a

makes a

slight turn of the dial.

No need to worry about the selectivity requirements

imposed on receivers by the reallocation.

high-

RADIO WORLD
45th St., N. Y. City
[J Enclosed please find $1.00 for which please
send at once the official blueprint of the new,
highly selective 4-tube screen grid Diamond
of the Alr battery model.
] 80 cents extra for the February 9th, 1éth,
23rd and March 2nd (1929) tssues of Radis
World, contaiuing Bernard's articles on the
construetion of this receiver.
O $3.00 for 6 months (268 numbers) subserip-
tion for Radioc World Send Diamond blue
print and four Diamond issues FREE, ip
addiion to 26 current issues.

Volume "t it the house’” -even on distance. Tone Name . ..iiinineeinenanans 000000a ogno
quality excellent.
Get the official hlueprint ot the laboratory model of Address  ....... 000000 800000000600 0p00C000
the new SG 4.1ube Diamond, exactly as built by Herman
(6315 =GOS State .........

Bernard, the designer.

171A), and enjoy

circuit.
Enjoy the convenience of AC
operation, and still have just
as selective and sensitive re-

]
]
by building the AC l
|
l
|
l

formance. No hum.

ceiver, clreuit.
Diamond. [f you have 110-

volt, 50: to 60 cycle AC house
current, - then this is the .
circuit for you. Fine per- , N¥AME

Blueprint of the AC Diaimond

UILD this 4.tube receiver, using one 222 tube, two 227 and ome 112A
B (ot tone quality,

The efficial hlueprint giv-s the picture diagram life size, both top and
hottom views; also schematic diagram and list of partas.
present B eliminator externally, but the filament trasformer is a part of the

D GE GEED Buee WP NI EED MEIR ED (G CUEEP MNP GENEN SURS GNUED e Ssmmy
Radie World,

O Inclosed please find $1.00 for which send at ence offieial blue-
print of the 4-tuhe AC Dlamond.

O 30c for the March 333 and 36th lssues (1929) deseribing this

O $3 00 for 6 months subscription for Radio Werla.
print and two AC Dlamond lssues FREE.

selectivity and ease of control,

You can use your

145 W. 45 St.. N. Y, City. (Just East of Breadway)

Send blue-

Al-uminum Subpanel

for the New, Highly Selective

SG Dia

Battery or AC Model (specify which)

ond

The best appearance of the New Diamond of the
Air results from using the official aluminum lu!)-
panel, 10 x 20 inches, with the four sockets built

in, and with self-bracketing front.

Hardware and

insulating washers supplied with each sub-panel.
The aluminum sub-panel is exactly the same as
the one used in the laboratory models of the
battery operated and the AC Screer Grid Dia-
monds. Holes are drilled for mounting parts, but
as this aluminum drills like bakelite you can

drill any holes you" want.

e ——————————— —

| RADIO WORLD, 145 W. 45th St., N. Y. City.
(Just East of Broadway)

lease find $3.00 for which please send

{0 Enclosed
subpanel 10x20’’ for the new battery

one aluminul
mode] 4-tube SG Diamond of the Air, with sockets
built in, and with self-bracketing front and side and
rear supports; alse send hardware and insulating
washers.

{J Enclosed please flnd $2.35 for which please send
' 7321’ drilled Bakelite front panel for the new bat-
tery model Diamond.

I

I

I

I {0 Enclosed please find $3.25 for the 10x20’’ aluminum
I subpanel, etc., for the new AC Screen Grid Dismond.
I
I
I

] Enclosed please find $2.35 for the 7x21’’ drilled
Bakelite front panel for the new AC Screen Grid
Dismond.

] Enclosed please find $5.00 for both the aluminum
subpanel, ete., and the drilled Bakelite front panel
of the battery model,

O Enclosed please find $5.25 for both the aluminum
subpanel, ete., and the drilled Bakelite front panel
of the AC moedel.

Name ........... e sese ettt et rtetentioettneneannn

Address ........ ©p0pQ000000000 B eeecenteietiarnaan

A COMPLETE
CATALOG
containing detailed in-
formation on conden-

\

THE RESEARCH
WORKER

will keep you abreast

of developments in

sers and resistors may
be had free on request,

CONDENSERS AND RESISTORS

74Y5 Washington St., Bklyn., N. Y.

tadio. It may be had
free on request.

|
|
!
I
|
I
I
I
I
I
|
I
|
|
|

I
!
I

[

Push out control lever with kmob (as at left)
and put wrench on nut. Push down on handle
only (at right), then turn nut left or right.
ONE of the handiest tools for a custom set

builder, service man or home constructor
is a BERNARD socket wrench.

It consists of a 6%4” long meta! tubing in
which is a plunger, controlled by a knob.
The plunger has a gripping terminal (called a
socket, hence the name “socket wrench’’) that
may be expanded or contracted to fit 6/32,
8/32 and 10/32 nuts, the most popular sized
nuts in radio.

Use the knob to push out the plunger, press
down on the handle to grip the nut, then turn
thg nut to left for removal or to right for fast-
ening down. Total length, distended, including
stained wooden handle, 10”. Gets nicely into
tight places. Send $1 for 8 weeks’ mail sub-
scription for RADIO WORLD and get this
wrench FREE.

No qther premium with this offer. Present
subscriber may extend subscription by stating
he is one, and entitle himself to this FREF
premium, making $1 remittance.

RADIO WORLD

145 WEST 45TH 8T., N. Y. CITY

Recent Issues of Ranro WorLp, 15 cents each.

Any number published
short while.
Send stamps,

the issues are sold.

in 1928 available for a

Six issues 75 cents, 10 issues $1.00.
coin or money order NOW, before

10 WORLD, 145 West

45th Street, New York City.
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Latest News and Circuits
Technical Accuracy Second to None

EIGHTH YEAR

A Weekly Paper published by. Hennessy
Radio Publications Corporation, from
Publication Office, 145 West 45th Street,
New York,

Just (East of Broadway)
Phone: BRYant 0558 and 0559

Petition Asks Quster
for Deceptive ¢

JURY OF HAM
AIR CONDITIC

The Federal Radio Commission has
turned to the radio amateurs for infor-
mation and advice regarding broadcast
reception conditions in their localities an
in the hope of obtaining data on which
future licensing of broadcasting stations
may be based. Soon a questionnaire will
be mailed to 10,000 amateurs as a test of
reallocation effects. )

The quality of both the reception itself
and the program is to be judged by the
jury of 10,000 amateurs, about half the
total number of amateurs now licensed.
Such problems as number of stations to
be licensed, chain broadcasting, cleared
channels, interference and distance re-
ception are to be discussed in the answers.

) %

10NS

The questionnaire follows:

1—~Comparison of general receiving
conditions in your locality based solely on
conditions before reallocation of Novem-
ber 11th, 1928, and conditions since that
date.

2—What is your opinion of general re-
ceiving conditions in your locality? In
answering this keep in mind the number
of stations already licensed, the constant
demand on the Commission for new sta-
tions and for additional power for existing
stations.

More Or Fewer Stations?

3—~In order to give the best possible
radio service to the entire country do you
consider the number of stations should be
increased or decreased?

4—List in order of preference (based
solely on your enjoyment of their pro-
grams) call letters of stations that you
receive satisfactorily and listen to regu-
larly. Indicate approximately your val-
uation of programs of various stations,
giving best station a rating of 100 per
cent. Indicate character of reception as
explained in accompanying letter and in-
dicate by letter “D” or “N” whether sta-
tions received day or night or both.

5—List stations that you receive with
satisfactory volume but whose programs
are such that they do not appeal to you
and that you do not enjoy listening  to,
indicating briefly your objections to their
programs.

6.—Chain programs: (a) If you could

Old World to Get

New Waves Soon

Prague.

The International Radio Conference
held here has succeeded in parceling out
the wavelengths among the various Eu-
ropean nations. According to the plan
adopted nearly all stations in the Old
World will have different wavelengths, as
the plan differs considerably from that
adopted at the Brussels Radio Conference.
It is believed that the new plan will help
greatly to relieve the chaotic condition of
the present broadcast structure in Europe.

Representatives of thirty-six nations,
including Soviet Russia, attended the con-
ference. The United States was also rep-
resented at the conference, but only.in an
advisory capacity.

receive but one station would you prefér
that to be a local or a “chain” program
station? (b) How many stations giving
the same chain program can you receive
regularly, with entirely satisfactory re-
ception, at the same time, by merely tun-
ing your received to the different stations?
~Give call letters of duplicating stations.
(¢) Based with regard only to stations
that you can receive entirely satisfac-
torily, would you prefer to have more or
fewer of them give chain programs?
7—Distant reception: List a few of the
most distant United States stations re-
ceived since November 11th, either by
loudspeaker or earphones.
8.—Where your receiving conditions are
not entirely satisfactory state conditions
that limit your reception, such as hetero-
dyne, cross-talk, static, or electrical noises.
How Many Cleared Channels

9.—Cleared channels: (a) Based on the
statement regarding cleared channels or
on your own views in case they are not
in full agreement with that statement, do
you consider that the number of cleared
channels should be increased or decreased
in order to give best possible reception to
the country as a whole? (b) What do
you consider should be the power of
stations on cleared channels?

10.—State briefly character of programs
you enjoy the most and do you consider
there is too much advertising by broadcast
stations?

11—Do you object to phonograph or
mechanical reproduction being broadcast,
and how many people listen to yotrr radio
receiver?

12—The Commission desires to obtain
the natnes of a few listeners in each State
who would be willing, on receiving a re-
quest from the Commission, to submit a
confidential report on the reception of
some station or stations from time to
time. Would like to have your name
placed on such a list?

. Prepm L L

R—

Indorsements and Hot Jazz
Programs said to be designed
to lead young boys and girls
to smoke “Luckies” as aid to

- health and success, contrary
to ‘accepted medical view—
Stations on NBC chain carry-
ing program charged with
violating Radio Law requiring
operation in public interest.

Washington.

Revoke the licenses of thirty-
eight broadcasting stations that
broadcast “Lucky Strike” pro-
grams, because misleading or
false advertising of the cigarettes
is sent over the air! .

That is the petition of the Na-
tional Food Products Protective
Association, filed with the Federal
Radio Commission. H

The association asserts that the “Lucky
Strike” advertising stresses the innuendo
that cigarette-smoking is beneficial to
health, and uses testimonials, bought out-
right from famous athletes, actresses, etc.,
and read over the air, together with a
“hot” jazz program, all baited to catch
the credulity of young boys and girls.

Cause of Revocation

Broadcasting of programs containing
such advertising, where the “tainted tes-
timonials” of popular favorites are made
the basis of appeal, is not serving “pub-
lic interest, convenience and necessity,”
hence is a cause for license revocation,
sets forth the petition, signed by Adrian
M. Kelly, for the association.

The program sponsor is the American
Tobacco " Company, makers of “Lucky
Strike” cigarettes.

The stations whose license revocation is
petitioned carried a “Lucky Strike” pro-
gram November 17th, 1928. The program
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was sent out by the National Broadcast-
ing Company as a chain feature. Two
other instances of objectionable programs
are cited and continuous repetition of the
offense is alleged.

The stations are listed in the petition as
follows:

WSB, Atlanta, Ga.
WEBI, Boston

WGR, Buffalo, N. Y.
WET, Charlotte, N. C.
W(‘-N’, Chicago
WTAM, Cleveland, O.

WFI, Philadelphia
WCAE, Pittsburgh
WCHS, Portland, Me.
KCW, Portland, Ore.
W}% AR, Providence,

WFAA, Dallas, Tex. KSL, Salt Lake City,

KOA, Denver, Colo. Utah.

WIIO, Des Moines, Ia, WOAIL, San Antonio,

WWJ, Detroit. Mich. Tex,

WTIC, Hartford, Conn. KGO, Los Angeles,

KPRC, llouston, Tex. Calif.

WIAX, Jacksonville, KPO, San Francisco
Fla. WGY, Schenectady,

WDAF, Xansas City, N. Y

KOMO, Seattle; Wash.
KIQ, Spokane, \Wash.
KSD, St. Louis, Mo.
KSTP, St. Paul-Min-

neapolis, Miun.
KVQO, Tulsa, Okla.
WRC, Washington,

D. C.

Mo.
KFI. Los Angeles,
alif,
\WHAS, Louisville, Ky.
WDMC, Meimphis, Tenn.
WTMJ, Milwaukee,
Wis.
WEAF, New York
WKY, Oklahoma City,
Okla

x WTAG, Worcester,
WOwW, Omaha, Nebr.

Mass.

Cites Tobacco Company

Licenses were renewed to these stations
January 3lst last, which was contrary to
the Radio Law, the petition sets forth.

Mr. Kelly, the petitioner’s chairman,
sets forth the formal grounds as follows:

“It is charged by the undersigned that

the licenses granted to the above stations
are coutrary to the provisions of the
Radio Act of 1927, which vests in the
Federal Radio Commission the authority
to grant, modify, or withdraw operating
licenses to broadcasters on the principle
of public interest, convenience or necces-
sity.
“yIt is charged by the undersigned that
the stations named, over a period of sev-
eral months, have permitted the Ameri-
can Tobacco Company to employ their
facilities for the purpose of broadcasting
programs which are contrary to public
interest, convenience or necessity.

Enumerates Charges

“It is charged by the undersigned that
the object of this broadcasting is to trans-
form 20,000,000 adolescent boys and girls
into confirmed cigarette addicts by creat-
ing a vast child market for cigarettes in
the United States; that false and danger-
ous health claimis are made for cigarettes
as a substituter for many wholesome
foods; that pernicious and harmiul diet
fads are being encouraged by this broad-
casting, which menaces the health and
welfare of the future mothers of the na-
tion; that 10,000,000 boys throughout the
country are being viciously and deliber-
ately misled by paid testimonials, secured
from  professional athletes, football
coaches and others, definitely suggesting
the use of cigarettes as an aid to physical
prowess; that the medical opinion of the
country is being continuously misrepre-
sented to support the health and medical
claims made for cigarettes; that unfair
attacks are being made upon some of the
country’s basic industries in order to in-
crease the market for cigarettes; and that
the specific claims made for a particular
brand of cigarette advertised on the air
are overwhelmingly opposed by estab-
lished health and medical facts.

“Such radio activities are clearly con-
trary to public interest, public welfare
and public health.

Objects to Paid Testimonials

“Tt is charged by the undersigned that
it is not in the public interest that al-
leged testimonials, for which high prices
are reputed to be paid to stage, motion
picture and sports celebrities, and to
others prominent in the public eye, should
be broadcast over a nation-wide network
to encourage the use of narcotics among
women and children.

“Tt is charged by the undersigned that
it is not in the public interest to allow

a powerful corporation to tell the future
mothers of the nation that the way to
retain the fashionable figure is not exer-
cise, nor moderation, nor clean living, but
rather to smoke more cigarettes.

“It is charged by the undersigned that
it is not in the public interest that the
growing boys of the country should be
told through the radio that cigarette
smoking is harmless, and that it is the
smart thing to do because leading ath-
letes and popular heroes, whose alleged
testimonials are recited in the air, are
supposedly confArmed cigarettes addicts.

Offenses Repeated

“It is charged by the undersigned that
such insidious, harmful and untrue propa-
ganda has been broadcast for many weeks
past by the American Tobacco Company
over a chain of stations hereinbefore
named and cited, and that in spite of this
fact, these stations were relicensed on
January 3lst by the Federal Radio Com-
mission as operating in the public interest.

“As a specific example of the type of
broadcasting to which these objections
are made, the petitioner cites the follow-
ing sentences [rom a stenographic tran-
script of announcement made during a
program broadcast by the hereinbefore-
mentioned stations on the evening of No-
vember 17th, 1928:

““This is the time of the vear when
football, the great American college
game, reigns supreme. About twenty-
two years ago, another generation of
football enthusiasts were thrilled by
the gridiron expert, Walter Eckersaul
of the University of Chicago. Ile is
still very active in foothall . . . Nr,
Eckersaul has alwayvs rcalized the
value of the physical condition and the
importance of maintaining correct
weight.

“““Nowadays we hear much of the
word personality. Probably one of
the greatest examples is Irene Bor-
doni, the French actress. Let me read
you what Miss DBordoni says of °
Lucky Strike cigarettes: “No, No —
sweets are not for me. I smoke a
Lucky to keep petite. I cannot af-
ford to eat the French pastries that
my countrymen know so well to make.
What would my country think if Bor-
doni were not slim and petite? So
I smoke Luckies with that delightful
toasted flavor. It rests my tired
nerves. It never irritates my throat
and always makes me very happy.”
There is sound advice to the women
of America in what she says about
Lucky Strikes. It is good to smoke
Luckies if you desire the slender
figure which is so much the vogue
with the modern woman.”

Cites Another Instance

“On December 15th, 1928, the announcer
said, in part:

“‘Modern American music is being
acclaimed on all sides. Formost
among our pioneers is George Gersh-
win. He leads an active life, he keeps
physically fit, and alert in his mind.
Mr. Gershwin says: “When people ask
me how I keep in physical trim, with
no excessive weight, my answer is I
just smoke a Lucky whenever I
crave overrich pastries which fatten;
there is nothing to equal that wonder-
ful toasted flavor, so appetizing, yet
never interfering with one’s appetite
for fats” There is sensible vision in
George Gershwin’s message about
Lucky Strikes.

“‘Helen Hayes is truly typical of
the young dramatic stars; she is pret-
ty, vivacious and with her genuine
artistic style will make a great name.
She realizes the value of a trim,
slender figure. She cannot afford to
nibble a fattening sweet. Instead she
lights a Lucky Strike and that is un-
doubtedly one reason she is called

healthy. Here is what she writes:
“Smoke a Lucky; snub a sweet with
a disdainful glance. The first time is
the hardest, but after you have
smoked a Lucky the longing for a
sweet disappears in smoke.”’”

Actress’s Testimonial

“On February 24th, 1929, the announcer,
after quoting Captain Manning, hero of
the steamship America, said:

“‘Irene Franklin writes this letter:
“I love Luckies, they are so good to
me. They keep my figure slim and in
the Dbest trim. \Whenever I crave a
sweet I light a Lucky. They also
help my throat. No wonder [ love
Luekies.” Women of America might
well profit by this lesson. \Why not
reach for a Lucky?’

“In support of the charge that the aim
of this“broadcasting is to create a child
market for cigarettes, through its appeal
to the young, the attention of the Com-
mission is called to the following facts:

“The audience sought for the program
is indicated by the nature of the music
offered, consisting of jazz dance composi-
tions of the most vivid type, designed to
attract an audience of youth. The aim
of the program on the evening of No-
vember [7th, 1928, s further shown by
the fact that'the first testimony adduced
for Lucky Strike cigarettes was that of
a popular football coach, who sought to
impress his hoy hearers with the alleged
usclulness of tobacco as an adjunct to
athletic accomplishiment.

“For the other half of the audience, the
girls of the country, the tobacco broad-
caster provided a testimgnial from a popu-
lar actress, who urged tobacco as an aid
to attaining a fashionable figurc.

Medical View

“In support of the charge that the
health claims sct forth for these cigarettes
in this radio broadcasting are contrary to
established medical findings, the attention
of the Commission is called to the follow-
ing published statcment of December 8th,
1928, in the ‘Journal of the Ammerican
Medical Association,” the official organ
of the American Medical Association
(representing the highest medical opinion
in the United States):

““Who would have thought 10 years
ago that cigarettes would be sold to
the American public actually by in-
sistence on the healthful qualities of
certain brands?

“*The manufacturersof Lucky Strike
cigarettes are promulgating a cam-
paign in which they assert that these
cigarettes do not cut the wind or im-
pair the physical condition, and that
Lucky Strike satisfies the longing for
things that make you fat without in-
terfering with a normal appetite for
healthy foods.

“*To which the simple reply is:
Hooey! The human appetite is a
delicate mechanism, and the attempt
to urge that it be aborted or de-
stroyed by the regular use of tobacco
is essentially vicious.’

“In support of the charge that this
broadcasting is a menace to American
child life, the attention of the Commis-
sion is called to statements from leaders
of child welfare, education and training.”

Indorsers Mentioned

He then cited the National Child Wel-
fare Association, Boy Rangers of America
and American Physical Education Asso-
ciation, who opposed such advertising of
cigarettes.

Others similarly referred to as support-
ers of such opposition were Reforme
Church, Methodist Episcopal Church, Na-
tional Education Association, American
Federation of Teachers, American Eu-

(Concluded on rext page)
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The Radio Corporation of American an-

"nounced that the new four-electrode, AC

screen grid amplifier tube, UY-224, will be
placed on the market about May lst.

The new tube is recomniended primarily
for use as a radio frequency amplifier in
circuits especially designed for it, but it
may also be uscd in special circuits as a
detector or as an audio frequency ampli-
fier.

The fourth electrode, the screen, makes
possible a very high, stable amplification
per stage in radio frequency circuits as
well as in circuits of lower frequency.

CHARACTERISTICS
Plate voltage, maximum recommended
................ e ieieeeva.... 180 volts
Negative grid voltage ............ 1.5 volts
Screen voltage, maximum ........ 75 volts
Plate current ..ocoeeeen-n- 4 milliamperes

Screen current
not over 15 of plate current

Plate resistance ............ 400,000 ohms
Amplification factor ................. 420
Mutual conductance ..... 1,050 micromhos
Heater voltage ......oeeeeeeess ,2.5 volts
Heater current ............. 1.75 amperes
Maximum overall dimensions, Length

514" diameter 1 13-16 inch.
Base UY (5 prong).

The high values of the amplification
factor and the mutual conductance indi-
cate that this tube is an exceptionally
good amplifier.

245 Tube Now $3.50

The price of the new power ampli-
fier tube, 245, was reduced from $4.25
to $3.50 by the Radio Corporation of
America. Although this tube was an-
nounced during the early part of
March, officials’ of the corporation
state that it has already created a de-
mand in excess of preliminary produc-
tion estimates.

WLW Bans Singing ALASKA HEARS

(] o .
With Dance Music
Cincinnati, O.

Radio listening is to be made safe for
the dialer who wants his dance music
pure and undefiled.

Vocal choruses sung by members of
dance orchestras broadcast by remote con-
trol have been forbidden by WLW.
Hereafter, all dance orchestras picked up
from points outside the WLW studios
must confine their entertainment efforts to
dance music and must limit their vocal
outbursts to times when they are not on
the air.

Ford Billings, director of WLW, says
the interdictions of vocal choruses in
dance music is designed to please those
listeners who abhor the words of popularf
songs although they cnjoy the rhythm
and melody.

“Those others, who wish to know the
words of current musical numbers, can
be satisfied in the number of times the
songs are sung Dby regular vocalists on
variety programs,” Billings says.

Washington, D. C.
Due to advances in the art of radio
communication permitting greater use of
channels than heretofore, the Federal Ra-
dio Commission issued a general order de-
fining the width of communication chan-
nels in the short wave spectrum above

1,500 kilocycles. The width of particular
channels depends on the position in the
spectrum, that is, upon the absoluté value
of the frequency, as well as on the type
of service to which a given channel is de-
voted. The effect is to increase the num-
ber of high frequency channels by putting
some closer together.

Thus a television channel is to be not
wider than 100 kilocycles, a relay broad-
casting station between 6,000 and 9,60¢ ke
shall be regarded as 20 kc in width, and a
commercial telephone channel is to be re-

garded as 6,000 kc in width.

Paid Testimonials

(Concluded from preceding page)
genics Society, Society for the Suppres-
sion of Vice, Northern Baptist Conven-
tion, American Home Economic Associa-
tion, Presbyterian Church.

Mr. Kelly continued:

“Beyond the specific charges hereinbe-
fore made by the petitioner and supported
by leading medical, health, social service
and religious authorities, the undersigned
petitioner desires to protest against the
use of paid testimonials on the air as con-
trarv to the public interest, dangerous to
public health and public morals and inimi-
cal to the ‘honest business interests of
the country.

“Such testimonials are inherently mis-
leading, when they are not deliberately
false, because the radio public is not told
that the alleged recommendations of nar-
cotic and other products are bought and
paid for in the public market place.

“This petitioner therefore urges that the
Radio Commission, acting on the principle

‘of public interest, should require all broad:

casters to state specifically, in presenting
such testimonials, whether the testimonial
has been paid for either in money or by
other considerations, and also how much
has been paid for each testimonial recited
on the air by a broadcast advertiser.
“Radio broadcasting is and should be

on Air Opposed

more than a mere entertainment service.
It is comparable to no other medium of
communication with the home. The
voice sent broadcast through the air knows
no barriers. It invades every home, and
it speaks alike to man, woman and child,
to the strong and the weak, to the sophis-
ticated and to the innocent. The home
lies open and helpless to the intrusion of
the spoken word broadcast from a radio
station.

“The integrity of broadcasting, already
partly destroyed by the testimonial adver-
tising against which the petitioner com-
plains, is vital to the growth and success
of this new and great medium of com-
munication.

“The traffic in testimonials is of the
most vicious character. Anything and
everything may secure endorsement fromt
certain charactfers prominent in the public
eye through services specially organized
for this traffic. Standard price lists, care-
fully scaled in regard to the endorsers’
prominence or prestige, are available to
any company which seeks support for dis-
honest or .questionable claims.

“The overwhelming opinion . of expert
advertising autharities supports your pett-
tioner’s claim that the use of such paid
testimonials over the air is an evil and
an offense against public interest.”

“STATES™ WELL;
BOARD PLEASED

: Washington.
_At Shungnak, Alaska, within the Arc-
tic Zone, radio programs from stations
in all parts of the United States are
picked up, Mrs. Inez E. Moore, of the
Alaska division of the Bureau of Educa-
tion, wrote to the Federal Radio Commis-
sion.

Expressing gratitude to WENR, Chi-
cago, and WOC, at Davenport, la., Mrs.
Moore said:

_“If it were not for our radio the isola-
tll?'n Jin this far North would be unbear-
able.”

Mrs. Moore wrote:

“Just a note from far above the Arctic
Circle to tell you how much we are in-
debted to you for the splendid programs
we are getting from all parts of the
United States. If it were not for our
radio the isolation in this far North would
be unbearable.

WENR and WOC Enjoyed

“For awhile we had such splendid pro-
grams from WENR (50 kw) of Chicago
and also from WOC (5 kw) of Daven-
port. Have the powers of those stations
been lowered?

“We would surely like to have them
on the air oftener, for they come in with
such clear tones and both stations put
on such splendid programs. Many nights
this Winter, when we were unable to
hear a sound from the Pacific Coast sta-
tions we could count on getting WENR
or WOC if they were on the air.

“This coming year you will see many
mining men in this locality, and they have

learned to depend upon our radio; also

my radio news bulletins, which I make
each night from various news items sent
out from those big stations.”

Carl H. Butman, secretary of the Com-
mission, replied to Mrs. Moore:

“l am very much pleased to acknowl-
edge your letter advising of the receipt of
broadcast programs in the Arctic Circle
and ‘cqmplir‘nenting the Commission for its
administration. It is reassuring to receive
S}lch thoughtiul messages because many
listeners are impatient and fail to see any
desirable results since the reallocation.

“l cannot quite understand why you
do not continue to hear station WENR of
late, since, as a matter of fact, its power
was increased early in the year to 50 kilo-
watts. The status of station WOC at
Davenport remains at § kilowatts, and it
would seem that that station should be as
strong as ever.

Reception Explained

“With the approach of the Summer
months, beginning with April, radio recep-
tion becomes worse, due to the increase in
static and the fact that during the period
from April to September the attenuation
of the signals is greater; in other words,
they die out more quickly and are con-
§equent1y not as audible at great distance
in the summer as they are in the winter.
Practically the same thing happens in
daylight, as compared to darkness, as you
no doubt know.”

COIL. WINDING DATA

Rapro Worrp for March 16th, 1929,
contains a table of coil winding data for
nine different diameters, for both .0005
mfd. and .00035 mfd. condensers. Send
15c ‘for a copy. RaApio WorLp, 145 W, 45th
St.,, New York, N. Y.—Advt.
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W2XCL, Brooklyn, N. Y. 250 watts,
143.5 meters, is on the air every Monday,
Wednesday and Friday between 9.00 and
11.00 p. m. with spoken announcements and
musical notes of different frequencies.
The purpose of the tests is to determine
the quality of the modulation, the ability
of the apparatus to handle the wide fre-
quency bands required for television
work, and the field strength of the signals
in various parts of the metropolitan area.

Owners of short-wave receivers are re-
quested by the Pilot Electric Mfg. Co.,
owner of the station, to report on their
reception of W2XCL, as regular television
broadcasting service which the firm con-
templates will be entirely for the benefit
of owners of such receivers. Comments
on the characteristics of the signals may
be sent to the company at 323 Berry
Street, Brooklyn, N. Y.

Televisors Ready

“This experimental work will in no way
cause interference with regular broadcast
programs,” said John Geloso, chief engi-
neer of the Pilot company, “as it will be
done on a wavelength completely beyond
the range of ordinary broadcast receivers.

“We have two highly developed tele-
visors ready to be connected to the radio
transmitter proper, but we will not start
actual television transmission until we

" have satisfied ourselves that a consid-

erable number of people can hear
W2XCL with good volume and clarity.
We will transmit the images of living
people and of actual scenes, and not
merely pictures on a photographic film.
The latter type of transmission is not
truly television; it is what might be called
animated radio telephotography.”

Licensed in Two Bands

The Pilot company is one of the few

" organizations licensed recently by the Fed-

eral Radio Commission for experimental
visual broadcasting, having been assigned
the bands between 2,000 and 2,100 ke (143
to 150 meters), and between 2,750 and
2,850 kilocycles (105 to 109 meters).

Last Summer it built the television ap-
paratus used for a few months at station
WRNY.

Filament Unbalance

Often Causes AC Hum

Fans troubled with hum in their AC
filament type tubes may find its source
in an unbalanced filament circuit. The
hum generally occurs in a filament cir-
cuit employing a center-tapped trans-
former winding or a center-tap fixed
resistance.

In either instance there is no means
provided for compensating for any un-
balance in the circuit.

With this in mind, Clarostat engi-
neers developed and produced the new
Hum-dinger, an improved center-tap ad-
ustable resistor. This device will
eliminate hum in the AC filament type
tube and also provide a ready means
of grid-biasing by filament voltage drop
in A battery circuits. Further ‘informa-
tion may be had from Clarostat Manu-
facturing Company, Inc, 291 North
Sixth Street, Brooklyn, N. Y.—Mention
Rapro WorLp,

Man’s Lightning
at 5,000,000 Volts

Schenectady, N. Y.

Artificial lightning, manufactured in the
laboratories of the General Electric Com-
pany at Pittsfield, Mass.,, was broadcast
by WGY. Synthetic lightning strokes of
5,000,000 volts, the greatest ever manufac-
tured by man, ‘was discharged and the ter-
rific noise carried to the radio listener for
the first time.

The demonstration of artificial lightning
was heard in the course of a talk by F. W.

Peek, consulting engineer of the General

Electric Company, who has been engaged
for years on the problem of devising
means of protecting high voltage lines
and electrical apparatus from the assaults
of natural lightning. To study best the
behavior of lightning he has developed a
method of artificially reproducing the
natural phenomena and of taming them to
do his bidding. In the laboratory at
Pittsfield, 5,000,000 volt flashes of light-
ning were directed at a church steeple
in a miniature village.

WEFJC, Akron, Ohio, has been made a
permanent addition to the National
Broadcasting Company System.

WEJC uses 500 watts and operates on a
wavelength of 206.8 meters (1450 kc).

The station is the fifth NBC outlet to be
established in Ohio. WLW and WSA], in
Cincinnati, WTAM and WEAR, in Cleye-
land, are the other 3. The addition of the
Akron station brings the total of NBC
outlets to 67.

RIGHT OR WRONG?

[See answers on page 20]

1 —The G. post of the socket con-
* nects with the control grid of a
screen grid tube.

2 —The current through a conductor,
* when the voltage is constant, is
directly proportional to the resistance of
the conductor. ‘

3 —The resistance of a resistor varies
* with the voltage when the current
remailns constant.

4 —The resistance of a conductor
* varies with the current flowing in
it. . ’
5 —The wave of a broadcast station
* is broad when the station comes
in all over the dial.

6 —The inductance of an iron core
* choke coil depends on the alter-

nating current and not on the direct

current, flowing in the winding.

7 —The capacity of a condenser does
*not depend on the voltage im-
pressed on it.

F 8 —When there is a voltage source in
* a circuit, current must flow.
=

g —A detector tube with grid bias
“* rectifies signals impressed.

10 —A thermo-couple can be used for
: *measuring both direct and alternat-
g current.

STORMS ALTER
FADING EFFECT
AGROSS OCEAN

Washington.

A continuous record of fading is being
kept by the Bureau of Standards, as set
forth in its statement on long-wave trans-
oceanic radio:

“This variability in the signals is the
result of changes in the conditions of the
upper atmosphere when a part of the
waves are believed to be reflected down
to the receiving station, where they inter-
fere with the waves coming along the
ground.

“In addition to showing the variations

in the signals of the individual stations the

recorder has also permitted studies to be
made of the remarkable differences in
iading from two stations situated in the
same place when the two signals pass
over the same path at the same time but
with a slight ‘difference of wavelength.

“By noting the differences of the records
made with a loop and with an antenna it
has been found possible to follow the
rapid changes in the angle at which the
reﬂegted wave comes down from the up-
per air, sometimes even seeming to come
irom the back.

“The method also permits the study of
the effects of magnetic storms on night
fading and shows that the severe storms
generally produce marked changes, often
lasting several days, in the usual fading
pattern of certain stations.”

Station Raises Money

For Salvation Army

Chicago.

Money from people living in nearly half
the States of the Union has been received
at WENR as the result of the “stock-sell-
ing” campaign inaugurated by Mike and
Herman, the station’s comedy team, that
has just organized the Wild Hootenattie
Manufacturing Trust.

Accounts are being kept and audited by
members of the Salvation Army in Chi-
cago.

The comedy pair, to bolster up the
finances of their mythical organization,
decided to sell engraved stock certificates.
These certificates are forwarded to every
person sending in a dime or more. The
station is bearing all the expense. The
entire proceeds goes to the Salvation
Army. The station’s publicity man re-
fertre’(,i to the plan as “dollars for dough-
nuts.

BLAN BUYS 'PHONES

Blan, the Radio Man, 89 Cordlandt
Street, New York City, has added to
his stock of radio parts and appliances.
He aims to be able to supply practically
anything obtainable. Ife has purchased
a great part of the remaining stock of
original Baldwin phones at a saving which
he is passing along to his customers.

GOTHAM’S CHICAGO OFFICE

The Gotham Engineering and Sales
Co., National sales representative for
Transcontinental Coil, Inc, of Newark,

., announce the opening of a mid-
Western sales office under the direc-
tion of Fred Garner, at 9 South Clin-
ton St, Chicago.
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STATIONS WANT
T0 BE
PLUGGING SONG

The status of the copyright fee is under
investigation by several stations, includ-
ing two chains, to determine whether an
equitable situation exists whereby the
composers and publishers of popular
music are paid for the privilege they ex-
tend of using their songs.

The fight of the broadcasters two years
ago against paying any royalty to the
publishers for use of the music was aban-
doned when Congress failed to accept the
argument that the stations were doing
more for the ¢omposers and publishers
than the composers and publishers were
doing for the stations.

The revenue-producing features of
broadcasting in . respect to music pub-
lishers, composers and musicians gen-
erally, has grown into the million-dollar
class, and it is estimated that one-third
of music’s revenue is accounted for by
broadcasting.

Call Situation Changed

Now that broadcasting is established as
the outstanding entertainment medium of
the world, stationis are inquiring anew as
to the f{feasibility of charging copyright
owners for using and thus “plugging” the
songs. While the attitude of the publish-
ers and composers has been that radio
hurts a song more than it helps, and that
songs are ‘‘done to death” in a few
months, stations insist that the present
situation has developed the essential value
of broadcasting to the popularity of a
song, and its consequent profit-making.

The copyright law now protects the
publishers and composers, since their
works can not be played even in a restau-
rant without invasion of the copyright,
for which privilege virtually all users of
the song are required to’pay. Some spe-
cial exemptions have been instituted by
the Society of Composers, Authors and
Publishers.

Under this law the broadcasters are
paying the copyright owners, and so far
there has been no indication that a new
attempt will be made to change the law.
Instead the value of broadcasting to the
success of a song will be pointed out, in
an effort to have the copyright owner,
usually the publisher, pay every time a
song is used. Thus there may be a cross-
payment proposition, whereby the copy-
right fee would continue to be paid, but
a schedule would be worked out whereby

a back-charge would be made by the sta-

tion to the copyright owner for each

rendition.

Secret Payment Asserted

Some publishers are reported ‘to have
recognized the value of broadcasting to
the extent of paying for the use of some
of their songs, particularly ones newly
published, so that the radio market, and
incidentally the sheet music market, for
the song would be developed. This pay-
ment is said to have been made to the
performers rather than to the sponsor of
a program or to the station itself, as
performers sometimes are pérmitted to
choose their own songs.

This is cited as a recognition of the
principle that broadcasting is the thing
that makes a song nowadays, even though
the practice of payving for the use of the
song is not indulged in by reputable pub-
lishers, and has nothing to do with the
Society of Composers, Authors and Pub-
lishers. ) :

Literature Wanted

HE names and addresses of readers of

RADIO WORLD who desire literature
on parts and sets from radio manufacturers,
jobbers, dealers and mail order houses
are published in RADIO WORLD on re-
quest of the reader. The blank at bottom
may be used, or a post card or letter .
will do instead.

RADIO WORLD, .
145 West 45th St. ,N. Y, City.
I desire to receive radio literature.

Harry McKendary, 175 5th Ave.,, North Haws-

thorne, N. J.

,?.rnf-l. M'iItchell, 205 N. Palafox St., Pensacola,
Fla.

fu, Wesemeyer, 1016 S. Pensacola St., Pasca-
goula, Mi

188,

E. S. Anderson, 136 Firglade Ave., Springfield,
Mass. v .
H. J. Thurlow, 677 No. 5th _St., Saginaw, Mich.
S. N. Dolch, Eagle Pass, Tex. .
I.. A. Morrow, 2103 Mars Ave., Lakewood, Ohio.
Geo. F. Stoger, 2108—63rd St., Kenosha, Wisc.

I ewis, 1173 Dickerson St., Detroit, Mich.

a'ph LaSalle, 1180 Atwood Ave., Akron, Ohio.
Dallas Ruth, Wheelersburg, Ohio.

Rodney H. Ward, 43 Winter St., Leominster,
Mass

Howard Armstrong, 706 E. Morris St., Indiana-
polis, Ind.

N. S. Bricker, West Gravel Rd., Rt. 1, Bx. 1,
Leesville, La.
W. C. Bond, c¢/o L. Marshall, Meaford, Ont.,

“Can.

W. F. Lisman, Gen’l. Elec. Co., Cincinnati, Ohio.
S. F. Harris, 2212 W. 6lst St., Seattle, Wash.
Chas. A, Wilson, 2248 Michigan Ave., Niagara

Falls, N. Y.
A, B. Levy, U.S.V.R., 225 W. 34th St.,, N, Y.
City.

Walter Jacquesin, 5040 Plover Ave., St. Louis,

o.

C. L. Morris, 426 Lexington, N. W., Grand
Rapids, Mich. :
John W. Brown, 34 W. Ridgewood Ave., Ridge-
wood, N. J. '

Alfred Jesihka, 11 Elbert St., Schenectady, N. Y.
Irwin Hughes, Whitener, Ark. .
Leslie T. Shubert, 404 W. Hickory St., Kirks-
ville, Mo.

George E. Gregory, Brackenridge, Pa.

G. E. Frost, R. No. 1, Woolwich, Me., )
W. B. Parrish, 110 E. Main N, Gainesville, Fla.
W. J. Mermillion, Box 1354, New Orleans, La.
Cz}};thur Gaffke, Sta. C, Box 1446, Los Angeles,
alil. .

C. S. Luttrell, Brewer Music Co., 424 Wabash
Ave., Terre Haute, Ind.

R. Kurtz, -170 Schaeffer St., Brooklyn, N. Y.
MFred B. York, 30 Hancock St., Newburyport,
ass.

L. A. Rose, 129 Camp St., New Orleans, La.
Wm. Suhajda, 1911 W. Ohio_St., Chicago, Il
F. W. Barnes, Ophir Hall, Purchase, N. Y.

J. J. Holmes, 403 W. 7th St., Boone, Iowa.
Albert B. Alcala, 3121 W. Houston St.,
Antonio, Tex.

J.YL. Lackmann & Son, 142 Remsen St., Cohoes,

San

11Louis Tappenbeck, 8128 Sangamon St., Chicago,
C. L. Barnhart, 136 Cleveland Ave., Waynes-

boro, Pa. .

Alfred B. Kendrick, 47 Butler St., Etna Sta.,

Pittsburgh, Pa. .

Aok' R. Ackerman, 402 N. 20th St., Forth Smith,
'K,

FIC. R. Smith, 1404 Highland Ave., Avon Park,
a.

I. T. Guenther, 157 Winslow Ave., Buffalo, N. Y.

Jos. Wysocki, 665 Seybert St., Hazleton, Pa.

J. E. Stroebeling, 710 State St., Louisville, Ky.

H. W. Pitzold, 18 Dartmouth St., Boston, Mass.

Chas. E. Buschman, 1308 Highland Ave., Louis-
ville, Ky.

Andrew Serenson, Box 34, Thomaston, Conn,

H. G. Jorgenson, Enderlin, N. Dak.

W. H. Snodgrass, Box 254, Blunt, N. Dak.

Wm. J. Taylor, 6301 Fifth Ave., Brooklyn, N. Y.

Louis Benthein, 320 Carlton St., Buffalo, N. Y.

Lawrence Dyer, R.F.D. No. 5, Box 161, Glen-
dale, Ariz. )

Ray B. Cotter, 183 Pike St., Weston, W. Va.

Lawrence Walters, 412 School St., Olean, N. Y.

John D. Linn, 981 Madison St., Tiffin, Ohio.

Vinnie R. Dolch, 106 Wentz St., Tiffin, Ohio.

Weyeneth Bros., 1113 E. Virginia, Peoria, IIL

NPbaul E. Thorson, 3037 California St., Omaha,
ebr. . -

D. C. McFarland, 604 Bankers Trust Bldg.,

Notfolk, Va.

Paul Spicer, Weston, W. Va.
Melvin Stirling, Aroma Park, Il

Al‘l F.T Schildhauer; Fairfield Rd.,, R.F.D.q, Cald-

well, N. J.

C. F. Martin, R.T.D. No. 1, Crossley, La.
Leland C. Hershner, 3616 ‘J”’St., Lincoln, Nebr.
O.IIPII. Pederson, 1132 No. Mayfield Ave., Chica-

go, Ill.

e e

‘tor.

FIVE STATIONS
'SEEK CHANGES
FROM BOARD

Washington.
Five applications for modification of
broadcasting licenses were filed with the
Federal Radio Commission. -The. applica-
tions follow: .

EASTERN ZONE:

WBNY, Baruchrome Corporation, New
York City, Dr. Sidney N. Baruch, direc-
This application for modification of
station / license requests increased power
from 250 watts: power to 215 Lkilowatts,
change in frequency from 1,350 kilocycles
to 900 kilocycles, and increase in hours
of operation from 21 hours to 24 hours.

WRNY, Irving Trust Company, re-
ceiver for Experimenter Publishing Com-
pany; station transmitter at Coytesville,
N. J. This application for consent to in-
voluntary assignment requests the author-.
ity to transfer their license of Experi-
menter Publishing Company to above-
named applicant (Irving Trust Company).

CENTRAL ZONE:

WGBU, Charleston Radio Broadcast- .
ing Co., Charlestor%l, W.. Va, This applica-
tion for modification of station license re-
quests the authority to move studio only
(street address changed). .

SOUTHERN ZONE:

KFJZ, H. C. Meacham, Fort Worth,
Tex. This application for consent to vol-
untary assignment requests the authority
to transfer the license from Henry Clay
Alltson to H. C. Meacham.

MIDDLE-WESTERN ZONE:

KWCR, H. E. Paar, Cedar Rapids,
Iowa. This application for modification
of station license requests increased
power from 100 watts to 250 watts power.

Fessenden Consultant
to Majestic Makers

. Chicago.
Professor Reginald A. Fessenden, famous
radio pioneer and inventor, has accepted the
post of consulting engineer for the Grigsby-
Grunow Company, of Chicago, manufactur-

ers .of Majestic receivers and accessories.

His work with the company will be mainly
devoted to the development of television ap-
paratus, but because of his long experience
in the manufacture of vacuum tubes and
in the design of radio receivers he will
be consulted as to these, too. J .

Professor Fessenden’s most mnoteworths
contribution to radio was the discovery of
the heterodyne principle and the invention
of apparatus to make use of this principle
in radio reception. He is also credited ‘with
the irvention of the condenser microphons
as well as many other radio devices.

- INdEw' COé(’PORATIONS

adio Industries orporation—Attys. Cuthall

Hotchkiss & Mills, 20 Pine St., New yY'ork, N. Y
Radel’s Radio and Music Stores—Atty. P. S.

Glickman, 1501 Broadway, New York, N. Y.
Leeds Radio Laboratories, batteries—Atty. H. B,

Pfeffer, 44 Court.St., Brooklyn, N. Y.

Electrical Condenser Corp., radio apparat
Atty. B. F. Fanger, 347 Madison A?e:al‘\}:;
York, N. Y.

Pery Radio Corp., apparatus—Atty. J. R Lipp-
man, 225 Broad_wa)", ‘New York, IY e

American Radio Products Corp., Wilmington—
Corp. Service Co.
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AN EXTREMELY SENSITIVE RECEIVER, THE S
THE HILT SO THAT A STATION COMES |

HOW much to expect from a radio re-
ceiver is something that can be de-
termined best by laboratory measure-
ments, whereby the overall characteristics
are determined. These give an accurate
picture of the selectivity, tone quality and
sensitivity, the three great essentials.
The fourth essential is not measurable
except by the inspection of a sales sheet,
and then only incomplet’efya It is the ap-
pearance. ,

The outstanding method used by the
general public in gauging a receiver is to
rate it by the number of tubes. As the
general public knows only so much about
radio receivers as the manufacturers’ ad-
vertisements tell them, it must be as-
sumed that the stress laid by manufac-
turers on the number of tubes in a re-
ceiver has made the public use the tube
system of rating dlmost exclusively. How-
ever, the number of tubes is no criterion
whatever. .

As greater confidence has been gained
by those behind various circuits and re-
ceivers, the home- test system has been
encouraged, and is being used. This is
far better. It enables the prospective pur-
chaser to try out a receiver for five days
or so, and determine whether it is what
he wants.

Question of Preference

If he does not want that set it may be
no reflection upon the receiver at all,
merely an expression of individual taste
or preference. If a man wants a great
deal of distant reception, for instance, and
obtains very little or none at all, he .doe:s
not get what he wants, although it is
usually true that the best tone quality
is found in receivers that are no distance-
getters. A musically-trained person, with
no DX appetite, would be overjoyed to
keep the set that the DX hound has re-
jected. It becomes a question of one
model against another model, rather than
one make against another, for the sim-
ilarity of circuits used by set manufac-
turers, and the almost identical methods
of tuning and coupling the stages, result
in a fairly even break for all on the ques-
tion of sensitivity,

Cost Not Correct Basis

Most of the factory-made receivers,
however, are not selective enocugh for the
needs of an urban dweller or a person

living near a broadcasting station, al-'

though models are being changed, the
newer ones being advertised as having
greater selectivity. And in 1930 receivers
will be still more selective, both the home-

constructed or custom-built type and the
factory-made models.

The cost of parts and of complete re-
ceivers is another basis of comparison,
although one seldom used on any save the
high-priced receivers. Much of the cost
may be in the furniture rather than in
the set.

That price is no criterion of factory-
made receivers is borne out by the fact
that most manufacturers, when they
change a receiver, feature their new
model and drop the old one, not even ad-
vertising the existence of the old one,
so that the “distress merchandise” market
is flooded with discontinued models,
many of which are fine receivers, the
sale of which is hampered, however, by
the ducking of service responsibility by
the seller.

The whole question, therefore, of
what basis of comparison to use in judg-
ing a receiver is a complicated one, and
soluble best in a laboratory. Yet of the
20,000,000 listeners in the United States,
how many have had a laboratory report
on the receiver they listen to, or, if they
obtained such a report would get any real
information from it? Not one-half of
one per cent! No indeed! That’s 98,000
too many!

To understand the report it is neces-
sary to understand something about radio
technique, to or to be instructed suffi-
ciently so that the report would be of
some value.

When Curve is Significant

As for selectivity, a curve could be
drawn, and the sharpness of it would be
an indication of selectivity, while a broad
peak in general would denote low selec-
tivity. By actual operation of a receiver,
therefore, and reference to the curve, a
person could tell whether a given curve
means he can tune out WEAF, New
York, 710 kc, and tune in WGN-WLIB,
Chicago, 720 ke. The curve would begin
to have some practical significance.
Thereafter selectivity of respective re-
ceivers could be told in curves and a man
would not be put to an actual test in
his home of a dozen receivers that at-
tracted his interest.

On the question of sensitivity it would
be more difficult to present the correct
picture. However, a given field strength
in the antenna circuit could be used as a
standard, and modulation could be 75
per cent, a fair average. Then the out-
put, at the speaker posts, could be mea-
sured in voltage, and compared with the
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ARGE NT-RAYMENT, WHICH WORKS THE TUBES UP TO
N AT VIRTUALLY EVERY

DIVISION OF THE DIAL.

voltage of the field source. If all re-
ceivers and circuits used the same stand-
ard system of rating the comparison of
sensitivity would be directly numerical.

For quality test the response could be
given for numerous points in the audio
frequency scale, so that the prospective
purchaser or builder would know whether
there was any strong discrimination in
frequencies (that means distortion). A
particular type of speaker would have to
be used, but nearly all set manufacturers
sell their own speakers, so they could cite
the models.

Why Speaker Figures

. The reason for mentioning the speaker
Is that it must work well out of the out-
put tube and filter of the receiver if the
fr_equency response measurements, made
without the speaker in the circuit, are to
mean anything. Or the measurements
could be given in respect to a receiver
used with a given speaker.

The volume can be measured by deter-
mining the AC voltage across a speaker
of known impedance.

So far no suggestion has been made as
to counting the number of tubes in a re-
cetver, and none will be made, since it
is folly to assume that the number of
tubes is a good basis of reckoning. Take
some familiar examples. Suppose you
have a high-gain radio-frequency ampli-
fier, consisting of three tuned stages and
a tube detector, four tubes in all, on the
radio” side. Then suppose you have two
stages of quality transformer coupled
audio frequency amplification on the
“audio” side.

If you add a radio frequency amplifier,
especially a tuned one, you may upset -
the balance of the entire receiver, creat-
Ing self-oscillation of so severe a type
that no k_nown practical method of sup-
pressing it exists, and thus ruin a fine

set.
Effect on Audio

Or you may add another stage of
Fqua}ly good transformer coupling to the
‘audio” side, leaving the “radio” channel
alone. '

The extra drain of the tube may cause
the ﬁ!tration to be poor, since when a
filter is operated on the steep portion of
1ts characteristic, as it should be, the
eﬁectlvc;ness of the filtration if directly
pProportionate to the amount of current.
When the flat top of the curve is ap-
proached, as it may be by overloading
the filter, as in adding a tube that draws

10 milliamperes or more, the region is
apnroached whers £fim o N b
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A MODEST RECEIVER, ONE THAT PRODUCES GOOD QUALITY.

IT IS FAIRLY SELECTIVE, BUT NOT

ENOUGH SO FOR LARGE URBAN CENTERS, OF IF ONE LIVES NEAR A BROADCASTING STATION.

ceases to exist. And more than this, the
extra stage of audio, unless the circuit is
specially designed to make this stage
practical, may raise the amplification to
such a point that severe distortion will
creep in, the last tube will be overloaded,
the receiver may motorboat (since motor-
boating is a function of the amplification)
and, again, a fine receiver is ruined.

On the other hand, one may say:

“If a receiver has nine tubes including
rectifier and is made by a manufacturer
who has a circuit using six tubes includ-
ing rectifier, and the six-tube receiver
works well, the nine-tube receiver should
be ever so much better, because if a com-
pany makes one receiver well it will make
all well.”

The number of tubes in a receiver, by
the way, should not group the rectifier,
so this will not be done in the reply.

The Barrier

The sanswer to this question is that
science itself imposes certain limitations,
indeed challenges man to get around its
barriers, and one of these barriers is that
high amplification will ‘make tubes oscil-
late, and when you get into the eight-
tube class you never can know by any
one’s reputation that there isn’t a great
deal of trouble in the set.

Six tubes and rectifier are pretty
standard and a good set can be made
with these. Seven tubes and rectifier
have presented fine opportunities for sev-
eral manufacturers. But the difficulty of
manufacture, service and use increases
about as the square of the total number
of tubes, after you pass the sixth tube.
The biggest problem in radio is the

stabilization of a receiver using more
than three tuned radio frequency ampli-
fiers, without loss by neutralization of the
very gain sought.

In the audio channel the same holds
true: two stages of transformer coupling
are standard and easily used, but three
stages of transformer coupling requires
some excellent design and skill, because
of the possible oscillation, e.g., motor-
boating.

From this it may be assumed that the
greater the number of tubes in excess of
six (not counting the rectifier), the worse
the receiver is likely to be, but that is not
so. The difficulty increases frightfully,
but, thank goodness, so does man’s ver-
satility. It is a fact that extra caution
must attach both to the design and con-
struction of a seven, eight or nine-tube
receiver, and to the choice of such a re-
ceiver by the purchaser.

Circuit Phenomena

Some circuits lend themselves more
readily to stability with a large number
of tubes than do others. For instance, a
Super-Heterodyne may be made stable
without much trouble, although it em-
ploys eight tubes. Both in home-con-
structed and in factory-made examples
this will be found true. Likewise, lack of
caution even in such a receiver, may bring
about instability.

Tuned radio {requency amplification
may be. developed beyond three stages,
expertness of the design bringing about
success. A recent example of a very se-
lective, DX and voluminous circuit is the
Sargent-Rayment, where each radio stage
is shielded, and the leads are cautiously

choked and bypassed so as to get rid of
a troublesome source of instability, the
high impedance of the common voltage
source, e. g., B eliminator. This particu-
lar circuit, very popular with home con-
structors and custom set builders, has
brought in a station for almost each di-
vision of dial, in many localities, showing
it has 10 kc. separation, high sensitivity,
high selectivity and volume. But each
tuned stage has a trimmer, and the an-
tenna circuit is devoted to an extra pre-
caution against interference, by introduc-
tion of a wave trap effect. In other
words, a goal was sought, and it was
achieved only by careful adherence to the
best engineering practice, and the inclu-
sion of parts a set manufacturer (guided
strongly by cost) might consider super-
fluous.

This' comes pretty close to the present
pinnacle for tuned radio frequency re-
ceivers, with as many tuned stages of
radio frequency amplification as one
would dare use.

On the other hand, it may be said that
two tuned stages are the absolute mini-
mum that may be used successfully, the
receiver being good for local reception,
affording excellent quality, but not com-
ing up to any rigorous requirements for
selectivity and sensitivity. One tuned
stage is hopeless, two tuned stages are
the minimum, three tuned stages the most
popular, four bring up special engineering
and construction problems, five are likely
to be reckless, while six or more are
splendid for dreamers and high-hope en-
tertainers, but not for the practical per-
son on whom the circuit designer and
the parts and set manufacturers must de-
pend for their own business success.
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FIG. 5

| Front view photo-
| graph of the La-
; cault power pack
| and push-pull am-
plifier., The re-
sistor and binding
post
| raised to

strips  are

allow
room for the
small bypass con-
densers.

FOR building the power supply for the
REZ29 receiver it is best to procure a
hardwood baseboard because the parts
are quite heavy and require a strong
board for support. Since woodscrews
cannot be driven easily into hardwood, a
drill or a sharp-pointed tool should be
provided for making holes where the
screws are to be driven. Of course, these
holes should be smaller than the screws.
If they are not, the screws will not hold.

The power transformer is so heavy that
woodscrews cannot be relied on. Hence,
for mounting this transformer four large
holes are drilled through the board and
the transformer is mounted by means of
bolts. If flat-head bolts are used the
holes on the bottom side should be coun-
tersunk. If any of the other types of
bolt is used the holes should be sunk on
the under side so that the heads of the
bolts come below the surface of the
board.

Ample Room for Parts

The baseboard is 2514 inches long and
12 inches wide. This allows ample room
for all the parts without any crowding.
This not only permits easy access when
wiring, but it facilitates circulation of air
for cooling the parts.

The actual layout of the parts of the
B battery eliminator and the push-pull
power amplifier is shown in the illustra-
tion. The power supply portion of the
unit is shown at the left, looking from the
binding post side, and the push-pull am-
plifier is shown at the right. Some few
facts, like small bypass condensers, are
not shown in the illustrations, although
in the diagram, and of course should be
included in the circuit.

The power transformer is an Amertran
PEF250. It is provided with five leads on
the primary side. One lead is for zero,
or the grounded side of the line, and the

Afour other parts are for valtages of 100,

110, 115 and 120 volts AC. The lead suit-

able for the voltage on the line is select-

ed. Usually it is not necessary to provide

for switching from one to the other be-

cause at any one place the voltage re-

mains fairly constant during service.
When Voltage Fluctuates

However, in some places the line volt-
age fluctuates, and in those cases it is
desirable to have a switching arrange-
ment for selecting the proper voltage at
any time. This can be done by a simple

four-point switch. If this is used care
must be taken to make the wiring safe
and consistent with the Underwriters reg-

ulations. An approved switch can be ob-
tained. )

The two leads of the plug-in cord
should be securely connected to the

proper terminals on the transformer and
soldered. Then they should be wrapped
separately with several layers of friction
tape and finally taped together.

Order of Procedure

In building the power pack and push-
pull amplifier the following procedure is
recommended. First, place the parts on
the board in the proper positions with-
out fastening any down. Mark the posi-
tion of each with a pencil and locate the
holes for the mounting screws. Do this
accurately so that all the holes may be
drilled at once while nothing is on the
board. Remove all the parts, and drill.

Next mount the power transformer. Do
not connect anything to the primary leads

of the transformer. When the trans-
former has been bolted down mount the
two sockets for the rectifier tubes. They
will be almost in the center of the Soard.

When this has been done connect the
filaiment leads from the transformer to
these sockets. There will be three heavy
vellow leads on the transformer. The
outside two of these go to the F terminals
of the two sockets. Connect the sockets

in parallel with heavy leads, such as
heavy bus-bar wire. .
Next connect the outside red leads

from the transformer to the plate termi-
nals of the sockets, one to each. These
are the high voltage leads through which
flows the AC current to be rectified. The
two grid terminals are left blank. Avoid
loose uninsulated ends.
Condensers Mounted

The next to be mounted are the three
high-voltage Parvolt condensers. They
are placed to the left of the transformer,
back of the snckets already mounted.

Volume Contro

It is necessary to have a volume control
in the RE29, one which is not dependent on
detuning. It was Mr. Lacault’s intention
to insert an automatic control in the power
supply, but death overtook him before he
could complete this part of the work. How-
ever, his laboratory notes clearly indicate
what he had in mind. It was a method of
automatic volume control based on the auto-
matic variation of the plate voltage applied
to the screen grid tubes in the intermediate
amplifier. The circuit diagram of this con-
trol is shown in Fig. 6.

It consists of a 201A tube, supplied with
direct filament from the receiver proper or
from the batteries. Two long twisted leads
should be run to the set and so connected
to the filament circuit that the switch
therein controls the flament supply to the
volume control tube.

Connected Across Speaker

The volume control tube is connected
across the loudspeaker terminals. The tube
is operated more as a detector than as an
amplifier, and therefore a grid battery E is
used for biasing. The four microfarad con-
denser is used to prevent short-circuiting
the battery through the loudspeaker and
the transformer winding.

A half megohm potentiometer is used to
adjust the voltage applied to the grid of
the volume control tube. By means of this
the volume level may be set at some desired
value and the circuit will then mainfain that
level.

The control tube is supplied with voltage
from the 135 volt tap on the power pack.
The current required by the two screen
grid tubes and the control tube flows
through a resistor and a high inductance
choke. The voltage supplied to the screen
grid tubes depends on the drop in the re-
sistance of the choke and the external re-
sistor. The control tube is biased so that
the louder the signal the greater the current.
Hence, the greater the signal the greater
the drop in the voltage and the lower the
voltage applied to the screen grid tubes.
Thus an increase in the signal strength re-
duces the amplification and the volume is
automatically maintained at a practically
constant level.

Get Correct Time Constant

A little experimentation with the setting
of the potentiometer, the value of the grid
bias and the value of the external resistor
is recommended.

In order that the control tube shall not

e S '~
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Connect the three terminals of the con-
densers farthest away from the sockets
with a piece of bus-bar and then connect
the central red lead from the transformer
to the same point. Then connect the cen-
tral yellow lead on the transformer to the
unused terminal of the condenser.

We are now ready to mount the two
filter chokes. They are placed to the left
of the condensers and the sockets. From
the post on the first condenser to which
the yellow lead has been connected run a
bus-bar wire to the nearest terminal of
the first choke.. This choke is at the
back. Insulate the wire with spaghetti.
While the insulation is not vital, it is
well to take the precaution.

Next run a bus-bar wire from the un-
used terminal of the middle condenser to
the second binding post of the first choke,
and continue this lead to the first termi-
nal of the second choke. Insulate the
leads. Now run a similar lead from the
unused terminal of the third condenser to
the second terminal of the second choke
coil.

Wiring Audio Amplifier

At this point leave the B battery elimi-
nator and go to the push-pull amplifier.
Mount the two sockets first. Connect the
filaments in parallel and run the outside
two heavy black leads from the trans-
former to the filament terminals.

Next mount the two push-pull audio
frequency transformers, the output trans-
former at the back and the input in front.
Mount a binding post strip, containing
two posts, directly behind the rear trans-
former on two long angle brackets. Con-
nect up these binding posts and also the
grid and plate terminals on the two push-
pull transformers and sockets. The mid-
dle terminal of the output transformer
and the two primary terminals of the in-
put transformers are left unconnected for
a while.

Mount the grid bias resistor R to the
left of the push-pull input transformer.
Connect one side of this resistor to the

) LIST OF PARTS

For Power Pack

T1—One Amertran Type PF 250 power
transformer.,

T2—One Sangamo Type B push-pull in-
put transformer.

T3—One Sangamo Type D-210 push-pull
output transformer.

Chl, Ch2—Two Amertran Type 854 filter
chokes.

" Cl, C2, C3—Three Acme Parvolt 1,000

volt, Z mfd. condensers.

C4, C5, C6, C7, C8—Five Acme Parvolt
400 volt, 1 mfd. condensers.

C9—One Acme Parvolt 400 volt, 4 mfd.
condenser.

R—One Electrad Type B 750 ohm grid
bias resistor.

One Carter resistor kit, consisting of three
Type F (3,000 ohm) units, one No. 1
(7,400 ohm) tapped unit and one No. 2
(2,900 ohm) tapped unit.

Four sockets.

Eleven binding posts.

One baseboard, 2514x1134x34 inches.

center black lead on the power trans-
former and the other end to the midtap
on the secondary of the push-pull input
transformer. Mount and connect the 4
mfd. bypass condenser C9 across the re-
sistor.

Smaller Bypass Condensers

In the circuit diagram of the power
pack and the amplifier are some smaller
bypass condensers, those not shown in the
photographs. They should be mounted in
front, allowing plenty of room for the
bmdmg post strip and the resistor strips.
Mount them so that the terminal lugs are
accessible with a soldering iron after the
resistor and binding post strips have been
mounted. Mount these strips.

Now run a long insulated lead from the
midtap of the push-pull .output trans-
former to the second terminal of the sec-
ond choke coil and to the top of the volt-

or the RE29

act so rz}pidly as to level out the low fre-
quency signals as well as the slow fluctua-

tions in volume the values of 4 mid.
and 100 henrys are suggested.
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A DIAGRAM OF VOLUME CONTROL CIRCUIT ATTACHED TO THE OUTPUT

OF THE PUSH-PULL AMPLIFIER.

IT AUTOMATICALLY VARKIES THE

PLATE VOLTAGE APPLIED TO THE SCREEN GRID TUBES SO AS TO KEEP
THE VOLUME CONSTANT.

reat Following

age divider, or to the top of the highest
res1stor strip. Connect all the resistors
in series, following the instructions which
accompany these strips.

Now connect up the binding posts to
the appropriate taps on the voltage di-
vider, and to the small bypass condensers
if called for by the circuit diagram of the
power pack and amplier. Note that the
P terminal on the primary of the push-
pull input transformer is connected to a
binding post on the strip and that the
other (B) is connected to the 90-volt tap
on the voltage divider or to the corre-
sponding binding post.

Use Rubber-covered Wire

In connecting up the binding posts to
the small bypass condensers and the taps
on the resistor strip it is best to use flexi-
ble, rubber covered wire, because this is
easier to handle than bus-bar wire and it
is already safely insulated.

‘While the photographs show only eight
binding posts on the strip, an_additional
post has been inserted in the diagram for
the 180-volt tap. A minus 40-volt grid
bias post has been provided, although this
bias is tot used in the circuit. This has
been done to provide a bias for —71A
type tubes in case it desired to use the
power pack after a receiver using —171
or Al71A as the last tube.

The 22 and 45-volt plus binding posts
do not have any bypass condensers. Of
course, a couple may be introduced, but
it is really not necessary, for these posts
will be bypassed adequately in the re-
ceiver.

When everything else has been finished,
and the circuit checked over for any pos-
sible omissions and errors, the primary
leads on the power transformer should
be wired to the cord which leads to the
plug.

The completed power pack will give
adequate plate power for the RE29 re-
ceiver or any other receiver requiring the
same plate voltages and currents. The
current supplied will be well filtered and
free from ripple. The unit will also have
a