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Cures for Repeat Tuning

Coil, Resistor and Con-
denser Action Analyzed

List of Stations by Calls
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“Audio Power Amplifiers,”
193 pages, 147 Illustrations;
Maroon Cloth Bound Cover,

"AUDIO POWER AMPLIFIERS”

By J. E. ANDERSON and HERMAN BERNARD
The First and Only Book on This Important Subject— Just Out

IN radio receivers, separate audio amplifiers, talking movies, public address systems and the like, the power
. amplifier stands out as of predominating importance, therefore a full and authentic knowledge of these systems
1s imperative to every technician. *“Audio Power Amplifiers” is the book that presents this subject thoroughly.
The_authors are . .

J. E. Anderson, M.A., former instructor in physics, University of Wisconsin, former Western Electric engi-
neer, and for the last three years technical editor of “"Radio World.”

erman Bernard, LL.B., managin% editor of ‘“Radio World.”

They have gathered together the fa
authoritatively, and produced a volume that will clear up the mysteries that have perplexed many.

What are the essentials to the reproduction of true tone values?

What coupling media should be used? What tubes? How should voltages be adjusted?

These are only four out of 1,400 questions ralsed and solved In ‘‘Audio Power Amplifiers.’’

The book beglns with an elementary exposition of the historical developmenl and circuit constitution of audlo amplifiers and
sources of powering them, From this simple start it quickly proceeds to a weli-considered exposition of circuit laws, including Ohm’s
laws and Kirchhoff’a laws. The determination of resistance values to produce required voltages 1s carefully expounded. All types
of power amplifiers are used as examples: AC, DC, battery operated and composite. But the book treats of AC power amplifiers
most_generously, due to the superior importance of such power ampli fiers commercially. .

Rectification theory and practice in all the applied branches, grid bias methods and effects, push-pull principles, power detection»
reproduction of recordings and methods of measurements and testing are set forth. And besides there is a chapter on the subject
of ‘motorboating, with which one of the authors is probably better famillar than any other textbook author. Then, too, there s a
chapter on tubes, with essential curves and a full list of tables of tube data. Every tube that will be used In an audio amplifier
—tpergrorg virtually all tubes—Is clearly diagnosed, classified and tabulated! These data on tubes should be at every radio engin-
eer’s hand.

‘“Audio Power Amplifiers”” is & book for those who know someth ing about radlo. It i3 nct for novices—not by a mile. But
the engineers of manufacturers of radlo recelvers, power amp lifiers, sound installations in theatres, public address systems and
phonograph pickups will welcome this book, Englneers—even chief eng ineers—of the Bell Telephone Laboratories, Radto Corporation

r-flung branches of their chosen subject, treated them judiciously and

Lettering in gold. Price,
$3.50.

Table of
Contents

Page
Chapter I
General Prin-
ciples ......
Chapter II
Circuit Laws.. 20
Chapter III
Principles of
Rectification 35
Chapter IV
Practical
Voltage Ad-
justments .. 62
Chapter V
Methods of
Obtaining
Grid Bias.. 72
Chapter VI
Principles of
Push - Pull
Amplifier .. 90
Chapter VII
Oscillation in
Audio Amp-
lifiers ..... 98
Chapter VIII
Characteris-
tics of
Tubes ..... 118

learn something from this little book.

The book consists of 193 pages in type the size used in printing these
words, known as 8 point, and therefore a great deal of text is contained in
these 193 pages, and the book is small enough to be carried conveniently
in the side pocket of a sack coat. It was purposely printed that way becatise
busy engineers and other experimenters will want to consult this precious
volume while riding in conveyances, as well as when in the laboratory, and
compactness was therefore desirable.

The edition is strictly limited to 1,000, and the publishers recognize that
the field of distribution is necessarily small, hence the price is $3.50. Those
to whom such a volume is of any value would not be without it at any price.

The device of presenting no _more information or greater number of
illustrations, but of using larger type, and thicker and often cheaper paper,
to present a bulkier appearance, was purposely avoided. The paper is finest
super stock and the size of the page is 5 x 8.

Detailed Exposition of Chapter Contents

Chapter I. General Principles, analyzes the four types of power amplifiers, AC, DC,
battery-operated and composite, illustrates them in functional blocks and schematic diagrams,
and treats each branch in clear textual exposition. Audio coupling media are illustrated and
discussed as to form and performance: transformer, resistance-resistance, impedance-impedance;
impedance-resistance, resistance-autotransformer, autotransformer-resistance and non-reactive.
Push-pull forms are illustrated, also speaker coupling devices. Simple audio ampifiers are
illustrated and analyzed. Methods of connection for best results are stressed.

Chapter IL. Circuit Laws, expounds and applies Ohm’s laws and their special form
known as Kirchhoff’s laws. Direction of current flow in tube circuits is revealed in connection
with the application of these laws to several circuits, including a DC 110-volt A, B and C
supply, and series and parallel filaments in general. Special diagrams are published for
Ohm’s and Kirchhoff’s laws.

Chapter III, Principles of Rectification, expounds the vacuum tube, both filament and
gaseous fypes, electrolytic and contact rectifiers, and explains why and how they work.
Full-wave and half-wave rectification are treated. with current flow and voltage derivation
analysis. Regulation curves for the 280 tube are given. Voltage division, filtration and
stabilization are fully illustrated and dissected.

Chapter IV. Practical Voltage Adjustments, gives the experimental use of the theoretical
knowledge previously imparted. Determination of resistance values is carefully revealed.

Chapter V. Methods of Obtaining Grid Bias, enumerates, shows and compares them.
Chapter VI. Principles of Push-Pull Amplifier, defines the push-pull relationship, with

of Amerlea. Westinghouse Electrlc & Mfg. Co., Western Electric. Photophone, Vitaphone and the like needn’'t be afraid they won’t

What Is Not
As Well As
What Is

OMETIMES st s

more smportant to

expose a fallacy than
merely to state the fact.
A crop of technical weeds
has grown snto the garden
of audio amplification,
and the authors have gone
to the pains of exposing
these. ;

The book “Audio Power
Amplifiers” is free from
traditional errors, except
in citing them as falla-
cious conclusions. Each
attack on a fallacy is
abundantly sup artedy by
proof of the REAL facts.

As an example, take the
theory that motorboating
ts due to grid blocking.
The anthors say: “Many
explanations for this os-
cillatory condition (motor-
boating) have been made,
some of which are wholly
untenable. Omne of these
is that the oscillation is
due to blocking of the
grids of the amplifiers
- .. If blocking of the
grid were the cause of
the phenomenon, the wave
form of the oscillation
would be very irregular,
but an oscillograph shows
that it is very nearly of
a stuuwsoidal form.”

Then follows an exposi-

Chapter IX keys to the attainment of desired electrical symmetry. (t;ii-’!”"rf_ 'VIOfatrbaatt’ing, and
. 05 - . q q e tllation at other fre-
Reproduction Chapter VII, Oscillation in Audio Amplifiers, deals with motorboating and oscillation at uencies, with expressions

b f Record- higher audio frequencies, explaining why it is present, stating remedies and giving X :
?n S 151 expressions for predetermi,natlon of regions of instability. The trouble is definitely assigned g;’;b’?htte;efz:nngz;ﬁrttlw mf;
BS ceirone to the feedback through common impedance of load reactors and B supply, and in some audio circusts ity o
Chapter X special instances to the load’s relationship to the C bias derivation as well. The feedback .
Power Detec- is shown as negative or positive and the results stated.
tion ....... 161

Chapter XI
Practical
Power

Chapter VIII, Characteristics of Tubes, tells how to run curves on tubes, how to build and as
voltmeter, discusses hum in tubes with AC on the filament or heater, and presents families of curveesapl‘;xigu%rc:]]ta?e‘f i
plate current, for the 240, 220, 201A, 112A, 171A, 227 and 245, with load lines. Also, plate-screen current character-
istics of the 224, at five different control grid biases, at platevoltages 0-250. Then Table I gives the Average Character-
istics of Amf)liﬁer and Detector Tubes 220, 200A, 201A, 112A, 171A, 222, 240, 226, 227, 224, 245, 210 and 250 stating use
t ’ :

: _ filament voltage, current, and resistance, Det. B volts, Amplifier B volts, grid bias for amplificati
Ampllﬁca plate current, plate AC resistance, mutual conductance, mu, maximum undistorted powe:npolu»t%autéonp;r;,c:icg?tec?orr
tion ....... 121 There is a composite table (II) of characteristics of Rectifier and Voltage Regulator Tubes, and individual tables iving
Chapter XII grid voltage, plate current characteristics over full useful voltage ranges for the 220, 201A, 1124, 171A, 222 é4gnvmg
i ’ £

245 and 224,
Chapter IX, Reproduction of Recordings, states coupling methods and shows circuits for best connections

Measure-
ments and
Testing ... 183

Chapter X, Power Dectection, explains what if is, when it should be used, and Liow to use

detector, designed by one of the authors, is expounded also, 1t A rectifying

e ———— e e ——— — e — —————

| Chapter XI, Practical Power Amplifier gives AC circui
o g > ; ults and f
Send in This Coupon Now! | a sound reproduction system for theatres. A page is devoted to pow:x}'lozrnf lti}flii torp o
| Chapter X1I, Measurements and, Testing, discloses methods of p 1,tr symbols.
I Hennessy Radlo Publlcatlon!YCOrporatlo$. | quantitative analysis of power amplifier performance, A scale illust qltlal ative aqd
145 West 45t'h Bstre:t. l;levt ork, N. Y. frequencies in comparison with the ranges of voice and musical inst rates the audio
I Su’l"l E‘t::t :end r:: v:):ie‘ postpald coples of I note oscillator is described. Thirteen causes of hum, with remed?essru;]:ntssthteg b?at
I ‘iAudlo Power Ampiifiers. by JDd 'A'mliersgn and I the estimation of power required for output and preliminary tubes. » @lso
g:rzgg:y.Bomard. for which please find enclosed $3.30 You may safely order “Audio Power Ampliﬁers,” either enclosi
I O Please send .......... coples C.0.D, I will pay I remittance or ordering the book mailed C.O.D. Xamine it for ﬁnggour
[ $2:B0N1usyFostEOrce fcharges; | If you are not completely satisfied with it for any reason or for nove o
Name I send it back in five days with a letter asking for a 'refund Areahsox;(,
l """"""""""" » 2 e refunding the purchase price will be sent to you immediatel}; WC s
[ Address .........o..... L N ek || not send the book on approval, without payment before receipt e1 .
i l do, not ask us to do so. P, so please
) City........ 5609380 00000600 __it:te_ ....... . I
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grille ornament.

cords to speaker post

of receiver.

Temple AC Dynamic -Model 10,..in a»-beautifulrucabinet:’
The speaker chassis is one of the
are an output transformer and dr
The cabinet has decorated walnut g'

finest made.

Rear view of the Rola chassis

There
rectifier built in. -

) ut front and back, with carved
An AC switch is accessible underneath cabinet.
Rear is removable for adjustment of resistor knob to match
the impedance of your receiver’s output tube.
AC cable to 110 volts AC, 50 to 60 cycles, and connect tipped

This remarkable
Cat. TEM-10 at only.........cooviiiiiiiiniiiinnnnnnnnnn, speaer

Connect plugged

$15.34

R-O-L-A

Rola Model D-10 dynamic chas-
sis, less cabinet, for 110 volts 50-
60 cycles AC. Dry rectifier and
output transformer built in. The
fine workmanship of this chassis
is shown in the illustrations of the
front and rear views. Extreme
diameter of rim 9 inches but
baffles with cutouts down to 7
inches may be used.

This is the biggest dynamic
chassis bargain we have ever of-
fered and enables you at low
price to obtain one of the best
chasses made. Tone is most ex-
cellent.

Order Cat. No. RO-10 at

$] ]-34

F-A-

Highest Grade Speakers at Lowest Prices!
T-E-M-P-L-E

R-R-A-N-D

i

"‘;ilmmmn|||MI||mmum

-
T

3 I
g k

N
1 -

Farrand Inductor Chassis, consisting of the
unit, cone, spider, bracket, assembled, but
not in a cabinet.

Model 6-G, 10" extreme diameter of cone
front rim

$8.00
$10.00

Model 10-G, 12 extreme diameter of cone
front rim

Model 10-G-PP for connection to push-
pull, requiring no output device, because
unit is constructed as a center tapped
output impedance. Center tap is yellow
and goes to B+. Tipped cords go direct
to plates. Outside diameter 12.........

$11.00
$6.50

Brookfield cabinet, No. 10 or No. 6 for
those speakers, ......covevverininnervinnnns

Front view of the Rola chassis. Holes are
provided for attacbhment to your own baffle.
The rim is protected by a lining of felt. The
voice coil (center) is firmly mounted.

The Temple, Rola and Farrand speakers are highly recommended by us
for true tone and high volume. They are extremely sensitive as well.
The chasses (Farrand and Rola) will work without a baffle, but it js
preferable to provide one, The Temple requires no extra baffle, as
the cabinet is itself a baffle box.

All three speakers are sold in factory-sealed cartons.
livery.
Model 10-G-PP Farrand may be used in push-pull without any output

device. Connect vellow lead to B+, tipped leads to power tube plates.
May be used on single output by ignoring yellow lead.

Immediate de-

Acoustical Englneering Associates
143 Woest 45th Street. New York Clty. (Just East of Broadway)

1

!

[ Enclosed please find (] money order (] check
............ for which please send me at once

I (] One Model 6-G Farrand Inductor .........

[0 One Model 10-G Farrand Inductor .......... ac

| [J One Model 10-G-PP Farrand Inductor .

O One Model 10 Brookfleld cabinet .................

| {1 One Model 6 Brookfield cabinet ...........

{J One TEM-10 Temple Dynamic in cabinet . .

[ O One RO-10 Rola dynamic chassis.................. 11.34

!

|

O For C. 0. D. shipment put cross here
Name

feees caecaerseieteceteer ettt atastaten e eanry s

mittance must be by postal or express money order.]
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NEW J-245X TROUBLE-SHOOTING JIFFY TESTER

Hllumination Continuity and Polarity Tester FREE with Each Outfit!

Your Price

$15.82

Complete

M S b SRR b R

»
e U

{lumieatios  Voster, Vest
Poehat Size, Shows Skerts
ane Opeas Vieuslly alse
ovlarity af DC iime. A
Neos lamp Lo duiit ia

The thraemetor asembly. in the erackie: llustration above 111 Multipher, wpper teft, with 1) y
brewn fnlsh sarrying case, with slip-ee scale. - . » P; Detew L J-106 Muisiplier with tip: o0 LI
cover I8 place. The handle is genvine b 273 risht )18, comtorms UV seckot fs UX plupi Jo20, ceaterms UX e &
leather. he Duskisd strap helds the UVIOW tube: .24, to test Kellogs 304 olo sty Areturus tubes.

cover o6,

Makes All Necessary Tests in a Jiffy and Simplifies Service Work!

HE uew J18y Tester. J-245-X. 18 s w-p::-.e'.c.-mm ‘o:m .: \\' scrvicing 8 radio set, power amplifier, speech amplifier or sound
conirtsla of & lfes-Meter Sssemdly 10 » metal case, wit re n Or recording went, the
caser sid & cobie plug. Thire ase leo adspiams. 1t (s okl W . Hhar 2 Sl e clg:uln and voltages are almost
bave the complete ocutfit se you ceR wesl 8O ecHmeTEoary - i el it 1) Ny
With this outfit roumglul Uie rable 1olo 8 vaceted sockei of o recedver, e Jifly 245-X plugs in and does everything you want dome. It consiste of
putting e removed e« in the lester, and using the rereiver's power The encased three-mete bl
for making these tests: § eurrent, up to 100 milliswperss. plate : "’ r assembly, with 4-proag (UX) and S-prong
woltage up W 300 rvolts; nt or bhester woitage (AC o DC), W ] ecover switch buillt in, from 0-2 to 0-100 wa :

L o o
toe 10 vola ten ri-oolored jacks, fiv (! them to receive the variscolored ti
Kach meler way be used ndependeatly. One of the sdaptese—e palr  the plug cable; grid push_bution, that when pushed in connecgtlnp:giden:l.m%

of test | ed othar Slark, with (lp jack ‘tefw nals—oerves t b ¥
l.hh"pun::: mu:plhvm;l -trcndl the 'l'l.:l ’d lh: be voiimeter .? S o = ,.,r ?‘ and 27 to note Chu'e o piste current, and thus
W am veita. but .q‘m rc-dlng' wust &c: abiteined mdl.-d-mu & must p 5
readings oo the 0-40 scale the volimetes sdnpctdeqt read) rda to -prong plug of cable
of the AC soltmeter fur line of voltage necessary: elso to use 0-1 -8 iy =
scale while Multiplier 3-111 rutends the AC senle to 560 voits for resding ';,ﬂ_:' csting screen grid tubep.
power transformer secondartes oy ar ol lest leads for mdividual use of meters.
The other adapters permil the testing of special receiver tubes, 90 thal B to make 0-30 DC read 0-600
tests may he wisde. in o of 22 different tubes: 32014, 20A 0-1490 AC read 6.5
UXiph, TTVISS, 120, 244§ ITIA, 112, 1124, 245, 224, 223 238, - 140 AC read 0-560
280, 251, 227. 224, £10, 250, Kellogs lbes and ¢ld style Arcturus tubes. —1wo jack tips to facilitate connection of multipliers to jacks in tester
- —— — — p— — — ——— — ———— . — — — - 8). 9. ( 'nue:_ adapters so UV1I9 and Keliogg tubes may be tested
GUARANTY RADIO GOODS CO i jumination Tester
:1“ '\qnct":m Strest. Jus? Esst of Bresdwsy | 1 ilumin ‘r'm er -wur d.lu'-c;zh oc:mnulm- and opens and slso the
- L .~ - ns. It s andy as & pencil and fits in
Please send me os 5-day » hack guwarant e J-245-X Jify your veest
a 'r:.'-..—. omplete. with &l 10 edapters r,m“- -’mtd Teoater ' N la.uxLl ;vnor'k;eozx ";l:a:l;. from W8 w ‘D There are two eclectrodes in a
FHEE oith earh order. Al wod imm showt. tune datn seet | DC ont 4 op e instrument. On AC botb electrodes light. Og
and rectifer tube testtan informatisn i um’ ‘:’; "!‘“;-t .fndd@l:'l,e:n' t‘; n?&ni" of the hge, the light being oo
Enciosed please Bnd §15.82 remittance P o)y irease, [Comedias : e ade as fhe load, ce the iMluminator showe whethe,
O e be 0" o "Bapress 3 6 = - | i AC or DC and it DC, which side is negative ¥ lasied sores
[ Picase ship € O D @ 3156872 plus rartage sac¢ PO foe l E‘q‘ ‘“:e (:‘“P\“ Qfd{he tpeakgr cord will show a light.
80, the device will test which fuses are bloy fused "
MaME 1 Besi B acnss R0 ¢ blown ised house lines, AC or
i guition of spark plugs of automobiles, boa 1
ADDRESR . o aleo faulty or weak spark plugs plug Sma ts and airplanes,
CITY ATATE ”‘J.Uﬂ fash on the illumination tester momentarily. It will last about 4,000

5-DAY MONEY.BACK GUARANTY
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Power Amplifier Equipment

Polo Filament Transformer Only,
four windings, consists of 50-80
cycles 110 v. winding, 2% v. at
12 amps., 2% v. at 3 amps., 5 V.
at 2 amps. All windings, save pri-
mary, are center-tapped (red), Size,
4%’ high x 3%"” wide x 3"’ front
to back. Weight, 6 Ibs. Order
Cat, PFT @ $4.25.

[For 25 cycles order PFT-25 @
87.00; for 40 cycles order PFT-40
@ $6.25.]

By-pass Condensers
For by-passing B leads to
ground or C minus from 200 v.
post or less, where current is less
than 10 m.a., 1 mfd. paper dielec-
tric condensers are useful, Order
V-l @ covvevnnnnnnnnnn, $0.50 ea.

Fliter Condensers

For high voltage flltration next
to the rectifier, use 1 or 2 mfd.
The 2 mfd. makes the output volt-
age a little higher.
Order Cat. HV-1 (1,000 v.

DC, 550 v. AC)
Order Cst. HV-2 (1,000 v.

DC, 550 v. AC)........... $3.52

Filament-Plate-Choke Block

Same as Filament-Plate Supply,
except that two 50 henry chokes are
built in. Six windings: primary,
110 v., 50-60 cycles; 2.5 v. at 12
amps.; 2.5 v. at 3 amps.; 5 v. at
2 amps.; 724 v. at 80 m.a.;
choke All AC windings center-
tapped (red), except primary. Con-
nect either end of 8 choke to one
end of other choke for wmidsection.
Order Cat. P-245-FPCH @..$10.00

[For 40 nsylclel order P-345-

.50,
25 cycles order P-248-
FPCH-25 @ $14.50.]

resistance coupled

Tap

auxiliary equipment,

50 available for bias.

Two rugged, expertly engineered wire-wound, enamelled
resistors, mounted in series, one atop the other, with fowur-
teen useful lugs, providing all necessary choice of woltages
without the wncertainty of adjustable “varisble resistance.

The Multi-Tap Voltage Divider has a total resistance
value of 13,850 ohms, in the following steps: 3,000, 4,500,
2,000, 800, 700, 600, 550, 500, 450, 400, 200, 100 and 50 ohms.
With the zero voftage lug (at lower left) the total number
of useful lugs is fourteen. The resistance stated are those
between respective lugs and are to be added together to
constitute 13,850 ohms total. i .

A conservative rating of the Multi-Tap Voltage Divider
is 50 watts, continuous use. The unit is serviceable in all
installations where the total current drain does not exceed
125 milliamperes. X i

Extreme care has been exercised in the manufacture of
the Multi-Tap Voltage Divider. It is mounted on brackets
insulated from the resistance wire that afford horizontal
mounting of the unit on baseboards and subpanels.

‘There long has been a need for obtaining any necessary interme-
diate voltage, including all biasing voltages, from a Multi-Tap Volt-
age Divider, but each lug has to be put on individually by hand,
and soldered, so that manufacturing difficulties have left the market
barren of such a device until now.

The Multi-Tap Voltage Divider is useful in all circuits, including
push-pull and single-sided ones, where the current rating of 125
milliamperes is net seriously exceeded and the maximum voltage is
not more than 400 volts. If good ventilation 1s provided, this rat-
ing may be exceeded 15 per cent.

The expertness of design and construction will be appreciated by
those whose knowledge teaches them to appreciate parts finely made,

When the Multi-Tap Voltage Divider is placed across the flltered
output of 8 B supply which serves a recelver, the voltages are in
proportion to the current flowing through the various resistances.
If a B supply feeds a receiver with two-stage audio amplifier, the
last stage a single-sided 245, then the voltages would be 250 maxi-
mum for the power tube, 180, 135, 75, 50, 40, 35, 30, 25, 18, 10,
¢ and 3. By making suitable connection of grid returns the lower
voltages mtry be used for negative blas or even for positive voltage
on_the plates,

If push-pull 18 used, the current in the bissing section is almost
doubled, so the midtsp of the power tubes’ fllament winding would
go to 8 lug about half way down.

Order Cat. MTVD at $3.95.

The Mershon electrolytic condenser, 415 volts

DC, for filtering circuits of B supplies. Q 2-8,

2-18 has four capacities in one copper casing:

two of 8 mfd. and two of 18 mfd. The copper

case is negative, The smaller capacities are

nearer the edge of the case. The vent cap

should not be disturbed, and the electrolyte

needs no refilling. or replacement,

-Mcrshgn electrolytic condensers are instantly
self-healing. Momcntary voltages as high as
1,000 volts will cause no particular harm to

the .condenser unless the current is high

enough to cause heating, or the high voltage

is_applied constantly over a long period.

~— ]
]
""l

High capacity is valuable especially for the

last condenser of a filter section, and in by-
passing, from intermediate B+ to ground or
C+ to C—, for enabling a good audio ampli-
fier to deliver true reproduction of low notes.
Suitably large capacities also stop motor-
boating.

Recent improvements in Mershons have re-
duced the leakage current to only 15 to 2
mils total per 10 mfd. at 300 volts, and less at
lower voltages. This indicates a life of 20
years or more, barring heavy abuse.

w In ? supplies Mershons are always used
after’” the rectifier tube or tubes, hence
where the current is direct. They cannot be
used on alternating current. Rated 415 v. DC.

Q 28, 2-18 B

@ viiiiiiiiiiiiaaen

The Mershon comes supplied with
special mounting bracket. Order $5-15

and two 2458 in push-p
in the November 2d issue of Radio
World. Abounding volume and faithful
tone reproduction are assured. The Polo
Filament-Plate Supply, two Polo cen-
ter-taeped audio chokes and a Multi-

{oltage Divider are used, with a
Q 2.8, 2-18 Mershon condenser, an in-
put push-pull audio transformer and
e 2 n The total parts,
including cadmium-plated steel sub-
panel, come to $43.5
power amplifier for that modest
amount. Provision is made for
phonograph pickup plug - inser-
tion. Thirteen output voltages
are provided, including 300, 180,
75, 50 and an assortment of
nine different voltages

At left is illustrated a push-pull
power amplifier, using a first stage of
audio, 280 rectifier
ulf, as described

7

voltages are provided for the power
amplifier and for a turer to be used
with it employing 227, 224 or 228 tubes:
Order Cat. PO-245-PA

- for 5060 cycles, ings, all save primary center-

POLO
ENGINEERING LABORATONIES
. oan

net, the best

under
1 A, Band C

Folo 246 Filament Plate Bup-

@ $8.57 aet, (less chokes) has four wind-

110 volts. ~ [For ;.133.«4 (red). ts "4 wido, B

, 4’ fron ac eight,
gso.gfgf»’k.ﬁ g Hm. Filament windings, 2.5 v.
$48.57. For 40 st 12 amps., 2.5 v. at 83 smps.

(tor 245 fllaments), & v. at 32

cycles order PO-  gpps “ for 280 rectifier, and 724

245 v. @ 80
$46.07.1 Order Cat. PFP3 @ $7.50.

[For 25
alone, cat. SPO PFPS-25 @

@

-PA-40@ m.a., center-tapped.

Subpanel cycles order Cat.

{Bor 40 cycles “order Cat.
veeeer..$3.50 PFPS-40 @ $10.00.]

I3

f
N
7 Q \

) 7N\
— //7/// /

AN

AN \
i
SRR
NN\ VI L —
Center-tapped double choke, 125 m.s. rating, 380
henrys in each section, Used for flltering B supply
or for a push-pull output i d where k&

cords go directly to plates of tubes. Center tap is red.
Order Cat. PDC @ $3.71.

Vv

0

i\/

single 30 henry 100 m.a. choke for flitered output
(where condenser 1s used additionslly) or for added
filtration of a B supply. Order Cat. PSC @ $2.50.

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

ACOUSTICAL ENGINEERING ASSOCIATES,

143 West 45th St., N. Y. Clty.
(Just East of Broadway.)

Plesse ship at once the following:

T

tity at, Product Price
PO-245-PA Power amp. parts, 50-60 ¢. $43.57
O PO-245-PA-40 Same, 40 cycles 46.07
g PO-2§5-PA-25 5:{.!19.]25 cycleiv 48.57
2 . Dlate supply, 50-60 ¢. 7.50
B PFP8-40 Same, 40 cycles 10.00
O PFPS-25 Same, 25 cycles 12,00
0 PFT Fil. trans., 50-60 e. 4.25
O PFT-40 Same, 40 cycles 6.25
B PFT-25 Same, 25 cycles 7.00
P-245-FPCH Power-fliter block 10.00
O P-245-FPCH-40 Same for 40 cycles 3.50
O P-245-FPCH-25 ‘Same for 25 cycles 14,50
O PDC Single choke 2,50
8 P8C Multi-tap volt. div. 8.95

MTVD Double c.-t. choke .
O Q2-8, 2-18B Mershon with bracket 5.15
8 LV-1 200 v., 1 mfd. by-pass cond. .50
H E‘T;-% }.333 v., % ml!g-. glter cond. 1.76
- . Y., 3 m lter cond. 8.52
0 spPo Subpanel 8.50

O Enclosed please 6ind check—money order—for.
above. [Note: Canadian remittance must be by po‘;lt.nlt:
express money order.]

O Please ship C.0.D.

ADDRESS. .\t ttteeanennunsnereensnncnnnesseans

CITY. ceevvercsnoceocsoncnsens BTATE...0vvuiennsn..
5-DAY MONEY-BACK GUARANTEE!
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The Latest in Tuning Equipmen |

SHIELDED COIL BERNARD TWO-TUBE TUNER AS SEMBLY

™
\WZ
o (o}
& PR s s s 2 2 7 AL LNES

R¥ iransformer {n  aluminum shield 2%’ For bullding a tuner consisting of a stage of screen grid radio frequency amplification and a detector, AC or battery-
square at bottom, 3%°‘’ high. If metal sub- operated, use the Bernard two-tube tuner assembly. Suitable for single control with one drum dial or separately tuned
panel 18 used no extra base is needed. stages with two flat-type dials. The assembly consists of antenna stage (BTL-AC or BTL-DC), having Bernard Tuner
Coils have brackets on. You must assemble BTSA. a .00035 mfd. condenser, socket, link and aluminum base. The detector input stage (BTR-AC or BTR-DC) consists
in shield yourself and solder winding ter- of the same parts, but the coll has a tuned primary with untuned input to detector. Assemblies are unwired but are
minals to bullt-in luga. For all circuits and  erescted.
stages, including screen grid tubes. The condenser has shaft protruding at rear, so if two dials are used coll 1s put at front panel in either instance and

Cat. No. SH3 for .00035 mfd. ..,.... For AC operatlon, 224 RF and 224, 227 or 228 detector, order Cat. No. BTL-AC and BTR-AC at $6.00 for both.

Cat. No. 8H5 for .0005 mfd. ... .$1.00 a K
Cat. BHB (OXtr b8SO) .eumennsrrrenns.$0.10 alit'orse!)&t’.te’!(;yr %%etﬁtlon of fllaments, 222 .B‘F and 222, 240, 201A or 112A detector, order Cat. No. BTL-DC and BTR-DC

[}éote: for drum dial single control an 80 mmfd. equalizing condenser is necessary. This is extra at $0.35, Order Cat.

$0.95 condenser at front Eanel for the other.

ANTENNA COUPLER BERNARD TUNERS

Bernard Tuner BT5A
for 0005 mfd. for
sntenna coupling, the
primary being flxed
and the secondary
tuned. This coll s
used as input to the
first screen grid
radio frequency tube.
Secondary has mov-
ing coil

Cat. No. BT3A for
.00035 mtd ..$1.35

Bernard Tuner BT5B
for .0005 mfd. for
working out of a
screen grid tube,
tuned primary, un-
tuned secondary.
Prlllmlry has moving
coil.

Cat. No. VA5—$0.85 Cat. No, BT5A—S$1.35 Cat. BTS8B for Cat. No. BT5B—$1.35 1
FOR .0005 MFD. CONDENSER FOR .0005 MFD. CONDENSERS .00035 mtd ..$1.35 FOR .0005 MFD. CONDENSER i

Moving primary and fixed secondary, for
DIAMOND

ntenna coupling. Serves as volume control.
Elat‘ No. Vis for .00035 mfd. ........ $0.80
No. RF3—$0.80

Cat.
FOR .0005 MFD. CONDEN-
SER

SG TRANSFORMER

Antenna  coll for any
standard eircuit, and one of
the two coils constituting the
Diamond Palir.

Cat. No. RF3 for .00035,$0.65
Cat. No. SGT5—$0.85
FOR .0005 gIEFRD. CONDEN-

Interstage 3-circuit coil for
:nydhwikup v}heire :n lun-
Cat. Ne. RF5—S$0.60 uned primary 1s in the plate
circult of a screen grid tube.

FOR .0005 MFD. CONDENSER ot ror 00035 mid . 5080
Order the Diamond Pair, Cat. DP5 for .0005
IREA. 8L o ooecie e T iaie e g et B et s gilen. $1.45
Order the Diamond Pair, Cat. DP3 for .00035
fd. at 5

Cat. No. SGT5—$0.85
........................... ....81.58 FOR .0005 MFD. CONDENSER k

m

Cat. No. SGS5—$0.60 [Note: These tame coils are for AC or battery
FOR .0005 MFD. CONDENSER cireait.]
Interstage radio frequency transformer, to
work out of a screen grid tube, primary un-
utNo. 5083 for 00035 mtd. ........ $0.65 STANDARD TUNER
FL4 $0.30 The standard three-circuit tuner 15 used with .
Flexible in- primary in ths plate elrcuit of any RF tube, AC
—_— e —— —— sulated  coupler or Latiery type, excepting only screen grid tube.
Screen Grid Coil Company, {;’: unnc]or:l%arf::: For .0005 mfd. order T5 at ................ $0.85
143 West 45th Street. shafts For .00035 order Cat. T3 at ........ ...80.90
New York, N. Y. (Just East of Broadway.) l :)trder Cat, s%”&% All col{\sl }l:a\l‘e 2%"d diamletir., except the shielded
Enclosed please find §........... for which Equalising - coil, which is wound on LA
= qualizing cone The coils are wound by machine on a bakellte
ploase sead at once the following parts: denser, 80 form, and the tuned windings have identical in-
O Cat. No. .......... .. a8t § mmfd., for con- ductance for a given capacity condenser, 1. e.,
O Cat. No at $ nection across .0005 mfd. or .00035 mfd. Full coverage of the
Qow m U L T | GRS e i i i
. L0 dP0_LU L) OO0 Co0bo i All coils with a moving cofl have single hole
[JPlease ship C. 0. D. f:;“gé"‘m 15" o panel mounting fixture, All others have base
ualizing inde- mounting provision. The colls should be uged
Name ............. 000000 2000000604 ponGonels’ tuned  with connection lugs at bottom, to shorten lendy.
circuits to make Only the Bernard Tuners have a shaft extend-
Address ...viiiiiiiiiiinnin.. olelele T . LI4E dlals track. ing from rear. This feature is necesary so that
Order Cat, EQ80 physical coupling to tuning condenser shaft may
{15) 50oBEB A6BCRNET 0T 0B State ...... [Y3 ko008 abod $0.35 be accompiished by the insulated link.
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Equip Yourselt Now

With Necessary Meters!

To do your radlo work properly you need meters. Here L
your opportunity to get See the lst
of nine meters at left. Heretofore we have offered the cholos
?t any one of these meters free
for
subscription. Now we extend this offer. For
you sre permitted to obtain any one -or more or all of thess
meters free, by sending in $1 for 8-week’s subscription, en-
titling you to one meter; $2 for 16 weeks, entitling you to
two meters; $3 %0 meters’
$4 for 35 weeks, entitling you to four meters; $5 for 44 weeks
entitling you to 5 meters; $6 for 52 weeks, entitling you to
elx meters. Return this offer with remittance, and cheek off
desired meters in squares at left.
RADIO WOR!

them at no extra cost.

g meters free W0 e o P es
» 6 regujer #
RADIO  WORLD, s peios. fo " sued

for 26 weeks, entitling you to thr

D will help you in your radio work, so

you will be able to use the meters most valuably. Keep
sbreast of all the new eircuits, intimste details on perfeeting
existing sets, and get 1inside trseck on sensitivity, distance
reception, tonal quality, snd news of radio, technicsl and non-
technlcllj I‘l::}nloy the writinge of Dr. Lee De Forest, McMurde
Silver, J. E.
radio engineers who contribute their knowledge to
the medium of RADIO WO.

national ‘sdio weekly. You can find no magszine thst better
caters to_§ WORLD,

Anderson, Hermsn Bernard and s host of other
you through
RLD, the first and only {llustrated

needa than RADIO BShort waves?!

our h
RADIO WORLD will tell you sil about them. Kxtremely

Your Choice of
These Nine Meters FREE!

sensitive broadcast receivers? Their construction and operation
are fully discussed with eonfident regularity. Power supplies
--push-pull or otherwise? AC recelvers? Screen grid tubes?
Large receivers that give s super-abundance of performance—
smajl, economicsl recelvers that give performance out of all

8.8 Voltmoter D.C.....ccvveeanencesseoco-No. 828 comparison to their size?! Are you interested in these? Then

D.C...

A harge Tsttcer o.C..

- mperes D.C...

0-25 Milllamperes D.C. Ne. 328
0-50 Milllamperes Nes. 350

i whia
- lamperas . ..
0-400 Mlliismperes D.C....... 000o006a0D00 No. 394

A A AA LA A Db LA DAL AALADAAL oo

Ne. 3;; you're interested in RADIO WORLD.
..

Present mall subscribers may renew their subseription under

.Ne. 832 this remsrkably generous offer., Put & eross in squsre. [J

RADIO WORLD

145 W, 45th St., N. Y. City—Published Weekly.
All Newsstands. 15e¢ per sepy—S$3. six months—S$8 a year

ol A A A A A A AL Ao AA AL AL

PR
LACAULT’S BOOK

GIVES YOU A FINE
UNDERSTANDING OF
the SUPER-HETERODYNE

R.E LACAULT, E.E., LR.E., who died rocontlg, L0
.one of the outstanding suthoritiea on the Super-
Heterodyne. He wrote a book, ‘‘Super-Heterodyne Con-
struction and Operation,” that expiains in s non-technical

the ph {ated with a Super-Hetero-
dyne. More, it gives a clear outline of the way such
a recelver functions, and naturally gives the clues to
leolvlng virtually all the troubles that may arise in s
uper.

So thoroughly did Lacsult do his wrok that he covered
associated topics, thus making his book s »idelight on
radio in general, including advice on trouble-shooting.

Therefore the service man, the .home experimenter, the
'e)ustom get builder and the student will welcome this
00k.

It coneists of 103 pages sand includes 68 {llustrations.
It is bound in maroon buckram.

“There are three valuable tables in the book, slso. Ons
olagsifies harmonics into groups, e.g., sound, radlo, short
waves, heat, light, chemical rays, X-rays and ‘‘unknown.’
Another s a trouble-shooting chart, classifylng ‘‘trouble
experienced’” and ‘‘causes’’ and referring to the text for
specific solutions, The third is a table for converting
broadcast fr 1 0 lengths (accurate to .1 of
s« meter) or for converting the wavelength into frequency.

THE book begine with a comparison of
alternating and direct current and pro-
eeeds to 8 discussion of the relation of wave-
length to frequency. Then tuning is explained.

Condensers, coils, induction, vacuum tube
operation and testing, earphones and speakers.
rectification, oscillation, grid condenger actlon.
modulation, grid bias detection, regenerstion.
beat notes, frequency changlng, audio smpli-
fication, batteries, aerials, loops, wiring,
sockets, and shielding are only some of the
other {mportant topics eovered.

Besides, there is an entire chapter on the
construction of s Buper-Heterodyne receiver,
with st of parts, front, top and rear views
of set, front panel layout, shield dimensional
drawings, schematic diagram of wiring and
picture diagrams of the top and bottom views
of the subpanel.

You Can Get This Book
At Once!

You will want this book not only for present reading
but slso for future reference, It {is authoritative and
tighly informative. Send for it now! It's free with
each order for an eight weeks’ subscription for RADIO
WORLD. Present subscribers may renew under this offer.
Thelr subseriptions will be extended eight weeks. Please
use coupon.

|ADIO WORLD, 145 W. 45th 8t., N. Y. Clty
(Just East of Breadway)

QGentlemen: Enclosed find $1.00. Please enter my sub-
scription for RADIO WORLD for eight weeks at $1.00
and send me at once one copy of R. E. Lacault’'s ‘’Super-
Heterodyne Construction and Operation,”” FRENI|

0O I am a subscriber at present. (Check off if true.)

NODEO ooiotiitiieeeeonetncneocconcoccrssscsansosces o
Address ....ciiiiiiiiiieratiresterttiesiesatrincacirans

52 < N - 17 1 .o

5-DAY MONEY-BACK GUARANTEE
Qi C. 0. D. desired, put sress here.

Component Parts

for
ONE-DIAL

PUSH-PULL
BATTERY
DIAMOND

[Check off parts you want. Each
part is sold separately.]

O Li1L2—Antenna coil RF3 @
[J L3L4L5—3-circuit SG coil SGT3 @..
0 L6—Push-pull output transformer...
{3 T1—Push-pull input transformer.... 0o
O CT—80 mfd. equalizer ...........cccvun... . .35
O C1, C2—Two .00035 mfd. ext. shafts @ 98¢ 1.96
J C3, C5~Two .01 mfd. mica condensers.... .70
J R—One 6.5 ohm filament resistor......... .25
{1 R1, Sw—One 75 ohm switched rheostat... .80
0O R2, C4—2 meg. Lynch leak, grid clip con-
O

QeNSEr ureiiiiiiiraineririeernaeeeneaeennans . .51

R3—One .25 meg. .. ceee .30

3 R4—One 5.0 meg. ....covvvnnnrennn 0o . .30

{3 R5—One 1.3 ohm filament resistor...... . W20
[J Ant.,, Gnd., Sp. (+) Sp. (—)—Four posts

I8 [ 00000D00gPT00gOROGO00B0a0 40

[ One drilled front panel 7x18” .. . 1.8

[] One socketed, self-bracketing metal sub-

panel, all holes drilled..................... 3.50
] Ox:}e1 Na\ltxonalhnelw r.lilodelt;nistic drum dial

with color whee!

hardware, knob .. plOt 0o racket, 6v lamp,
Déwommawhed knobs for rheo. and tickler

0O Five vari-colored cable leads @ 07...... .35
O Metal link and insulated shaft..(?....
{J One screen grid clip

{0 All parts (including blueprint)............ .$21.89

-_-—___—_-—- —_—
GUARANTY RADIO GOODS CO., (43 W. 45th St., N.Y.C.
(Just East of Broadway)

Enclosed please find §............ for which please
mail at once the parts for the Push-Pull B 3
Diemond of the Alr as checked off slbov:. sttery Model

O It ordering C.0.D. put check mark here.

Address ......

City........... fetiienas serrecsesc.. Btate.............

TRIAL SUBSCRIPTION, 8 WEEKS,
$l.00.. Send $1 and we will send you
Radio World for 8 weeks, postpaid.
RADIO WORLD, 145 West 45th St.,
N. Y. City.

“MODERN AIRCRAFT,” By Maj. Pagé.

postpaid; and “Everybody’s Ayvi:a\tiozil Guia\ e,” Esy

E?Jt.o g:tgee, apr_lcte_ $2. bposktpaid. Latest and best
-to- viation N i

W Gsnreg, 2Viation C;)t(;.s Radio World, 145

Component Parts for
245 Push-Pull

Power Amplifier

(as described and specified by Herman Bernard)
Check off which parts you desire. All parts sol

separately. .
0 C1—One .00025 mfd. mica condenser............ .21
O C2—One .01 mfd mica fixed condenser....... 35

O C3—One Flechtheim 1 mfd. fiiter condenser, 1,000
velts DC continuous working voltage rating, 550
volts AC (root mean square) continuous voitage
TALINE cecveveenccanaessnn ©0000G000000000R000T . .76

0 c4, C5, C8, CT—Four Mershon condensers in one
copper casing, two of 8 mfd. and two of 18 mfd.
with low bracket. Cat. Q2-8, 2-18B...........

0O Cs, €9, Clo, C11, Cl13, C13, Cl4, 15, C16—Nine
1 mfd. bypass condensers, 200 volts DC continu-

5.15

ous working voltage rating.......... vereeraase. 4.50

O T1—On¢ Polo Filament-Plate Supply transformer:
110 volt 50-80 cycle primary, 724 volt secondary
center-tapped, 5 volt 2 amp. secondary center-
tapped; 2.5 volt 3 ampere secondary center-tapped.
and 2.5 volt 12 ampere secondary center-tapped.
Cat. PFPS .............. 000000000 009g0Q0a000 7.50

0 FC, PPOC—Two center-tapped chokes for high cur-
rent one used ag fliter choke, other as push-pull
output cheke ...... 00a0000 veees. 1.42

PPIT—One push-pull Input transformer......... 3.41

SW—One AC pendent through-switch, with 12-ft.

AC cable and maly plug........... 500000000000
O F—One 2 ampere fuse, with holder...........:
(D CO—One convenien>e outlet (for dynamic epeaker

and PIUE c.cvvienveranssmane
O R1—One resistor, 0.1 meg...
R2—One grid leak, 5.0 meg........
ne multi-tap voltage divider, 50
ing; fourteen taps affording thirte
voltages; 13,850 ohmB8 .....svvseeccecssenseess 3,95
O Two resistor mountings.
O Roll!k of heavy insulated hookup wire for power

work.,
[ Fifteen binding posts ......c.ccoeecvncinnnnnne
O One 15x9 %’/ cadmium plated steel subpanel,
with celf-bracketing flinges, one flve-prong amd
three four-prong sockets built in; gockets marked
to identify tubes that go In them; subpanel drilled
and insulated where necessary; fiat Insulating
washers; hardware ........ceveeeescencossesces 4.00

[B)AN YY) 090000000000500000000700000000000900 $43.57
Farranti AF5CC push-pull input instead of above
input transformer ...... 0000000000 5000000000000 .

[Note: For 40 cycles 110v, order Polo P40 FPS at $10;
for 25 cycles 110v. order Polo P25 FPS at $1°

Guaranty Radio Goods Co.
143 West 45th Street

Just East of Broadway
NEW YORK CITY

Blueprint of the
New One-Dial

Push-Pull Battery Model

SG DIAMOND

Full-sized picture diagram of the wiring,
with list of parts. This 5-tube receiver is
really superlative. It gives you screen
grid radio frequency amplification and
push-pull output, most economically.

Send $1.00 today for this blueprint or
order it shipped C. 0. D.

RADIO WORLD
145 West 45th Street
Just East of Broadway New York City

One Tube?
Two Tubes?

Three Tubes?
Four Tubes?

Circuits for Bchoolboys—Easy to Build, Very, Very
A O 1Inexpennlv«l
me Tube Receiver, parts costing $4.281
: ’JT‘:;) Tl’?ob Ausdio kAnEgﬂer. parts costing $5.23!
00 Tube Speaker eratin -
o FSll.IOI per. g Circuit, parts eosd
A Four Tube Spesker—Operat.
mg}hﬂz-”! perating Circuit, parts ecost
o construction of these circuits, with a picto
diagram as one of the illustrations, was descrfbed rl;;
Jack Tully, himself a schoslboy, In BADIO WORLD.
See st below.
O Sept. 21st and 28th 1isfues, One-Tube DX Set, by
Jack Tully; two-part article.
O Oct. 5th, Threo-Tube Single Dial Bpeaker Set, by
o iJ)ack '{ully.
ct. 12th, Two Stage Transformer, Coupled
Amplifler, by Jack Tully. pled Audte
O Oct. 18th, Four-Tube DX Spesker Sot, by Jack Tully.
15 ﬁe%}s a8 copy Order at once while these coples are
available.

RADIO WORLD, 145 W. 45th St., New York
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Highest Grade
Key Tubes at

Defiant
Prices!

Screen Grid Tubes
224 at $1.43
222 at 1.88

Power Tubes

245 at 1.28
112A at .78
171A at .78

Other Tubes
227 at 90
226 at .68
280 at 1.13
201A at .53

The above constltute the nine most popu-
lar tubes used in radio today. Despite the
severely low prices the Key tubes are firsts
of the very first quality. Besides, there is
a five-day money-back guaranty! The
above tubes are manufactured under
licenses granted by the RCA and its
affiliated companies.

All prices are net and represent extreme
discount already deducted.

228 HIGH-GAIN DETECTOR

Increase the sensitivity of modern AC-
operated circuits by substituting the new
228 AC high mu tube (large amplification),
for the 227 tube otherwise used as detector
in up - to - date circuits. The result
is immediately obvious in the greatly in-
creased volume. Then the weak, distant
stations come in stronger and tone quality
is improved. Simply substitute the 228
for the 227 fn the detector socket only.
No wiring change of any kind is required.
Price, $1.88.

e et o —— — — — —— — —

GUARANTY RADIO GOODS CO., 143 Woest
45th St., N. Y. Clty. (Just East of Broadway).

Enclosed please find §. ... for which ship
at once tubes marked belo
O 228 AC high mu. ...
0 224 AC sereen grid .
[0 245 AC power tube .

0 2286 AC amplitier ...... coo d

0 227 AC det.-amp. ......... .. . 00 .90
[0 280 AC roctifler ..................ocons $1.13
O 222 battery sereen grid .$1.88

0 112A power tube ..
O 171A power tube .. 0
[0 201A battery tuhe .
0 lglatthc)hed pair of 245s for push-pull (for

0
Dbﬂl&t)ched palr t71As for AC push-pull (for
o
O Matche
both)

[) Put oross here It C. 0. D. shipment Is de-
sired.

Canadlan remittance must be by postal or ex-
press money order.

5-Day money-back guaranty

A Topping Coil Antenna

Is the answer to the aerial probiem,
Designaed to meet the requirements of
poweriul A.C., Screen Grid & Short Wave
Radlos.
Selective—Non- Directional—
Low Capacitive

Shipped Complete $7.00 Prepaid
TOPPING RADIO COMPANY

E
¢

2205 Taraval St. San Francisco, Cal.

When it comes to making sick radios well, or
good radios better, just remember—

CLAROSTAT

the name of a line of products dedicated to bet-
ter radio results.

Clarostat Mfg. Co., 291 N. 6th St., B’klyn, N. Y.

“Polk’s Reference Book
and Mailing List Catalog

Gives counts and prices on over 8,000
different lines of business.
Valuable information also given as to use
of mails to secure orders for your products
or services.
Write for Your FREE Copy
R. L. POLK & CO., Detroit, Mich.

EVERY WEEK in Rapio WORLD appears o
feature article of intense interest to schoolboys.
Parents and other relatives will bring great de
light to youngsters by sending $3 for a 6 months’
subscription for RADIo WoRLD (26 issues) in the
youngster’s name.—RaAp10 WorLD, 145 West 45th
Street, New York City.

LACAULT’S BOOK, *“Superheterodyne Con.
struction and Operation,” and Radio World for 8
weeks for $1. Radio World, 145 W. 45th St.,
N. Y. City.

NEWEST BOOK
ON VACUUM TUBES

“RADIO RECEIVING
TUBES,” by James A
Moyer and John F. Wos
trel, first edition just off
the press. No radio serv.
ice man, experimenter or
student of radio should be
without this authoritative

k on the principles and
applications of vacuum
tubes. It answers all your
questions relating to re-
ceiving, amplifying and
rectifying tubes. It is a
complete discussion of tube
principles, functions and
uses, thoroughly up-to-
date.

In this book the essential
principies underlying the eper-
ation of vacuum tubes are ex-
plained in as non-technical a
manner as_{s consistent with
accuracy. The book covers the
construction, action, reactivs-
tion, testing and use of vacuum
tubes as well as specifications
for vacuum tubes snd applics-
tions for distant control of in-
Justrial processes and precision
measurements

Price $2.50

RADIO WORLD

1453 West 45th Strest, New Yerk Clty
(Just Emst of Broadway)

LOOK AT YOUR WRAPPER

You will see by the date thereon when
your subscription for Radio World ex-
pires. If the subscription is about to run
out, please send us renewal so that you
will not miss any copies. Subscription
Department, RADIO WORLD, 145 West
45th St, N. Y. City.

SECURITY DEALER

Wants Attractive Stock
Issue
Send full particulars

W. E. A. WHEELER
& COMPANY

90 Wall Street
NEW YORK CITY

BROADWAY-HOLLYWOOD

World's most intriguing places. Whers famous
stage, screen, radio stars live their iives. Intimate
stories of their stage and personal doings ip

NEW Natienal Ilustrated
YORK STAR Amusement Weskly
Edited by Roland Burke Hennessy. Clever writers
cover comedy, tragedy, fascination of professional
iife. Portratts and unusual pictures of favorites.

tes.
10c oopy, $5 year (53 1ssues). SPECIAL: 1%
1ssues  $1 and experts tions

your
FREE. STAR, 1562 Broadway, New York,

$Tone Supefann sa)
§ Tude Toned Aaes Fraquency S

4 Tuds Papular Wachs Sam Sot
LTI LTI {1}
3 Tube U Eany St (MW SSAN )
B-Climmantor tar k€ Curnemt

Fourteen Cireuits

Each Shown in Colored Picture Diagram,
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Practical NR Circiits

Methods to Pursue in Non-Reactive Operation
By Randolph MacNamara

PRACTICAL non-reactive detector and one-stage audio

diagram is shown in Fig. 1. It is assumed there is a tuner

available for connection thereto, the connection being made
to the points marked “input.”

The circuit was built of parts the author had on hand. The
power transformer was intended for 112A output tubes in push-
pull, and in full-wave rectification afforded 150 volts direct cur-
rent, at the end of the filter system, but as can be seen this was
changed, so that the 280 rectifier was used in half-wave fashion
instead. This doubled the voltage. It was necessary to obtain
higher voltage, since the total voltage is used in series dis-
tribution.

It can be seen from the diagram that the voltage drop across
the total of the resistance chain is the full 300 volts. The appor-
tionment of the voltages is one of the problems of this type of
circuit. In other circuits the voltages are, in general, in parallel.

FAMILIAR CIRCUIT MADE TO WORK .

The tuner to be connected to this detector-amplifier circuit
may be fed in the usual way, from the B supply shown, but the
power transformer should have the filament winding for the 224
tube and for other tubes in the tuner. Otherwise a separate
filament transformer for the 224 and 227 or other RF tubes used
would have to be provided for total AC operation. Of course
battery-operated filament tubes in the tuner could be used, with
the B voltages for the tuner taken from the present B supply
through drops in suitable resistors connected to the 300-volt
post in one instance and to the plate returns and screen grid
returns in the other. However, only two or three tubes should
be used in the tuner, as the B supply depicted is not designed to
carry high current and still retain satisfactory filtration. It is
better for the present to obtain B voltages independent of this
B supply.

The idea embodied in the present circuit is a familiar one, as
non-reactive circuits have been under discussion for years, but
certain troubles have been encountered in them. Messrs. Loftin
and White have been studiously engaged on the elimination of
these troubles, and have demonstrated circuits to the satisfac-
tion of discerning engineers.

HOW MUCH VOLUME IS OBTAINED

t

As to performance, the circuit as shown amplifies- much the
same, in quantity, as other forms of one-stage audio following
a detector. Therefore local stations may be tuned in with suffi.
cient volume, if the RF amplification consists of two stages.
The quality is good.

Hum is low, and is reduced considerably as the capacity of the
reservoir condenser C4 is increased. In the experimental model
I mfd. for C4 proved wholly inadequate, while 4 mfd. was a
good value. Next to the rectifier is C3, which should be 1 mid.

Note that the voltage is twice that which would be present
in a full-wave rectifier, using the same high-voltage secondary.
This doubling is obtained by use of the full winding, and disuse
of the midtap. The-plates of the rectifier are connected together,
which improves regulation. If you intend to convert an existing
full-wave B supply to the present use, it is necessary to have

224 {11-A e,
% .
INPUT Cs QUTPUT
® RS
CHy

Rz 140V. AC.
sw.*
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NON-REACTIVE CIRCUIT CONSISTING OF DETECTOR
AND ONE STAGE OF AUDIO, BUILT AS A POWER
AMPLIFIER. BY SLIDING THE POTENTIOMETER AND
MAKING ANOTHER ADJUSTMENT THE 224 TUBE MAY .
BE CONVERTED FROM DETECTOR TO AMPLIFIER.

LIST OF PARTS

R1—One .05 meg. resistor with mounting.

R2—One 5,000 ohm potentiometer, 5 watts or more.

R3—One 2,000 ohm resistor, 5 watts or more.

R4—One 13,000 ohm resistor, 1 watt or more.

R5—One 5 meg. leak with mounting.

R6—One 30 ohm center tapped resistor (not needed if power
tube filament winding is center-tapped).

Cl, C2—Two 1 mfd. condensers 200 volt DC type.

C3, C5—Two 1 mfd. filter condensers, 400 volt AC type or
higher voltage rating.

C4—One 4 mfd. filter condenser, 400 volt AC type or higher
voltage rating.

C6—One .01 mfd.

T1—One power transformer with full secondary wound to give
300 volts DC.

Chl, Ch2—Two 30 henry choke coils.

Input, output—Four binding posts (two “input,” one speaker
plus, one speaker minus).

One UY and two UX sockets.

One 224, one 171A and one 280 tube.
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Pointers for Getting Results

Last Tube Should Be Regulated First, Then Its
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. FIG. 2

THE CIRCUIT OF A TWO-TUBE NON-REACTIVE

AMPLIFIER WHICH ILLUSTRATES HOW THE RESIS-

TANCES MAY BE SELECTED FOR PROPER VOLTAGE
DISTRIBUTION.

condensers that will stand the higher voltage. In many in-
stances, however, the previously used filter condensers will
stand 400 volts AC, so note the rating and act accordingly.

GOOD DETECTION

The 224 is worked as a high gain. detector, As is well-known,
a detector tube will amplify, and an amplifier tube will detect.
Nevertheless a tube must be worked primarily as a detector or
as an amplifier, and its operation is on the basis of a selected
point on its characteristic curve. So soon as an attempt is
made to compromise between detection and amplification, so
that there will be some action of both types, there is mot much
of either. Nevertheless some types of tubes are better detectors
than others, also provide higher gain besides better quality. The
choice in the present instance is of a power detector of the
high-gain type for this sort of detection. The action is all in
the direction of better detection, rather than being an attempt
to compromise between detection and amplification.

As was said, the problem is to obtain the correct voltages.
THose familiar with standard hookups may find it difficult to
work with direct coupled amplifiers, because while the basis
of reckoning is the same, the application is different. Hence
an analysis of the circuit is interesting.

Bear in mind that the plate voltage is that between cathode
and plate return or between filament center and plate return,
each tube to be reckoned independently.

Let us start from the point of zero potential and work along
toward the maximum voltage of 300.

FIRST CRITICAL RESISTOR

First we have the 224 tube. Between its cathode and ground
is connected a resistor, probably the most important resistor
in the circuit, and surely one which, if improperly chosen, will
defeat results. Low values will insure failure of operation. High

+ values are necessary, because the higher the value, the higher
the bias, the less the plate current through RS5, and the lower
the bias on the last tube, since its bias is derived from the
voltage drop in R5. So if the drop is too much, the plate
voltage on the last tube goes 'way up, while the current is re-
duced to almost zero, sometimes actually zero. This also upsets
all the other voltages. For Rl use 50,000 ohms (.05 meg.).

224 245 @ T
p SP.
i Tl R
Rl Vinh P

1 K 1 Csy

C2 N }

o |
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FIG. 3

A TWO-TUBE NON-REACTIVE AMPLIFIER USING
ONE 224 AND ONE 245 TUBE.

4oy
AC.

R2 is a potentiometer, used for apportioning the screen grid
and plate voltages of the 224 tube. It may be 5,000 ohms, while
R3 is 2,000 ohms. R4 is 13,000 ohms, but is not critical, and
may be generously more, or somewhat less than 13,000 chms.

The total resistance across the chain composed of R2, R3, and
R4 is 20,000 ohms, and the voltage across this total resistance
is 300, therefore the bleeder current is 15 milliamperes.

The bleeder current flow through the chain is of course the
same at all points, but the plate current of the last tube does
not flow through R4 but only from the power tube’s filament
center (FC) to zero, or through 7,000 ohms. If the plate cur-
rent of the last tube is 20 milliamperes, then R4 carries 15
milliamperes and R2 and R3 carry the power tube’s plate cur-
rent and the bleeder current, or 35 milliamperes. An exception
exists, however, since the 224 tube is in parallel with R2 and
R3 and the same current therefore is diverted according to the
rule of parallel resistors.

It will be seen that the plate current of the last tube is utilized
throughout the circuit, being diverted for use in the 224.

Now, to inquire about the voltages.

SECOND CRITICAL RESISTOR

The bias on the first tube being the voltage drop in Rl, and
the screen grid voltage being adjustable, the degree of bias
may be regulated by the potentiometer, since the screen cur-
rent must flow through Rl, and it will change according to the
screen voltage. This potentiometer requires critical adjustment,
since detection is attained by proper adjustment, and no signals,
only a hum, will be heard otherwise. However, if you desire
to feed a detector into the 224, you may convert the 224 to an
amplifier by adjustment of the potentiometer R2.

The very high detecting bias being required for keeping the
current low through RS, it still must be maintained low if the
tube is used as an audio amplifier, and one solution in that case

but that is no solution by a long shot.

Test the output fube first. Get it to produce the rated

couphng resistor.
voltage and no current mean too low bias.

detection.

Howto Adjust Non-Reactive Circuits for Operation

Due to mrfa,miliarity with non-reactive (NR) circuits the experimenter may
sults whatsoever. He will succeed in getting the filaments to light and the maximum voltage to register, easily enough
Hence follow these directions - '

If the maximum voltage registers, increase the bias on the
In this way plate current can be made to flow at the desired wvalue in the last tube.

Next turn to the preceding stage and adjust the screen

find difficulty in obtaining any re-

plate current at rated plate wvoltage.

preceding tube, also increase the wvalue of the

Too high

grid wvoltage or increase the bias on the tube to obtain
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is to use a lower value for RS than 5 meg., and another is to
move the end of R5, whatever value is used, even if 5 meg. is
retained, to the right, to the power tube’s filament center tap.
This decreases the bias on the last tube and increases the plate
voltage on the 224.

Regarding the effectiveness of the voltages: the full 300 volts
is effective nowhere except across the voltage divider itself, this
divider consisting of the resistor units already discussed. Read
on a tube tester, or other meter servicing equipment plugged
into the socket, the voltage on the last tube will be lower than
the applied voltage by the drop in the choke coil Chl. On the
224 the effective voltage is too low to give a reading and'so is
the current.

The first tube as a detector draws very little plate current,
so little that you probably have no meter sensitive enough to
measure the current, unless you have a 0-1 milliammeter. The
plate current would be about .6 of a milliampere and the screen
current about .2 milliampere, so the total would be less than 1
milliampere if rated voltages are used, which may be done, but
the rated voltages do not give the best results in this circuit
in connection with the screen grid tube. If any bias experiments
are to be conducted in connection with this tube, the return of
R1 may be moved over to the right, being tied to the potentio-
meter arm, or put at the right-hand end of R2 or at the power
tube’s filament center. The stated values in the list of parts are
practlcal not experimental, in connectlon with Fig. 1.

Only one filter choke, Ch2, is used, as the current is so' low,
not exceedmg 35 m1111amperes under correct operating conditions.
Ch is a standard choke coil, 35 to*50 henrys, and all such will
pass 35 mils.

APPORTION VOLTAGES PROPERLY

Last week were published data on the non-reactive circuits
that certainly started a great deal of interest in radio circles.
Here is some additional information on the fundamental circuit.

There are many variations of this circuit, depending on the
type and number of tubes used and on the voltages available.
In Fig. 2 is shown a two tube circuit in which the tubes are
supposed to be one 224 and one 245. To make a circuit of this
type function satisfactorily it is essential that the voltages be
dlstrlbuted properly. This statement can not be made too con-
vincing. In ordinary circuits voltages are not critical but in
this type some of them are.

Let us take. the circuit in Fig. 2 as a basis for discussion of
the circuit and to show how the various voltages are interrelated
and how they can be adjusted for satisfactory operatlon It is
well to state now that any particular values of resistors are not
essential but the proper relation of them is necessary.

INTERRELATION OF VOLTAGES

One thing that must be remembered in this circuit is that the
voltages applied to the second tube are dependent on the gr1d
screen grid, and plate voltages on the first tube, and thiat it is
this fact which makes it important to adjust the circuit properly.
For example, suppose the screen grid voltage on the first tube
is decreased from a certain value, keeping the grid and the
applied plate voltages constant. This change causes an increase
in the plate current and therefore an increased drop in the
couplmg resistor R5. The increased drop is equ1va1ent to an
increase in the grid bias of the second tube, and it may be that
the new grid bias on that tube is so great that the plate current
in the second tube is entirely stopped. On the other hand, if
the screen grid voltage is increased the screen takes most of
the current and the plate gets very little. Hence the drop in
R5 is small and it may then be that the total effective bias on
the second tube is so slow that the plate current is excessive.
Indeed, the plate current may be so large that the plate of the
tube turns bright red.

It is clear that changes in the grid bias on the first tube will
have similar effect, for if it did not the circuit would-not function
when the grid voltage on that tube is varied by the signal. But
the grid must have a definite fixed bias about which the signal
voltage will fluctuate.

When only a moderate total voltage is available it is not pos-
sible to give the elements of the first tube as high values as
in rated voltages, since most of the voltage should be applied
to the power tube if any appreciable volume is to be obtained.

DESIGNING THE CIRCUIT

Let us see how the various resistors in Fig. 2 may be deter-
mined so as to bring about the correct adjustment. Let us
assume that we have a total available voltage of 450 volts. Of
this voltage 250 volts should be applied to the plate of the 245
tube. This means that the voltage drop in R6 and R7 should
be 250 volts. Now we are at liberty to choose almost any cur-
rent through these resistors as long as we stay within the limits
of the current supply. Let us choose a value of 10 milliamperes.
This is convenient because the sum of R6 and R7 will be just
25,000 ohms.

. tions more as a grid bias detector than as an amplifier.
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FIG. 4
A THREE-TUBE NON-REACTIVE CIRCUIT FEA-
TURED BY A VOLUME-CHANGE SWITCH WHICH
CONVERTS THE MIDDLE TUBE FRO MA SCREEN
GRID TO A THREE-ELEMENT TUBE. :
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FIG. 5
A SIMPLE TUNER FOR AMPLIFIER. THIS TUNER
HAS TWO EQUAL TUNED CIRCUITS COUPLED
TOGETHER WITH A SMALL CONDENSER.
. R

It is true that- more current flows through ‘R7 than through
R6, but the difference is only the plate current-of the first tube,
whxch is negligible in comparison with the -assumed current of
10 milliamperes. fee

We have used 250 volts of our available supply so that we
have 200 volts left. This, however, does not medn that the plate
voltage on the first tube is limited to something less than 200
volts. We can use more as we shall see. Now the question
may arise as to' the need of a higher voltage on the plate of
the screen grid tube. Readers of Rabio WorLp who have fol-
lowed articles concernmg screen grid tubes in resistance coupling
will know why it is desirable to use much higher applied plate
voltages, as the need for high voltage has been pointed out
repeatedly. It is also discussed at length in “Audio Power
Amplifiers” by Anderson and Bernard. It is a fact that in non-
reactive circuits it is sometimes necessary to compromise re-
garding that need.

QUESTION OF BIAS

Suppose the plate resistance R5 in Fig. 2 is 1 meg. and that
the voltages on the first tube have been adjusted so that the
tlate current in the tube is 100 microamperes. The drop in
RS5 will then be 100 volts, 50 volts more than required for the
bias on the second tube. But if the low end of R5 be returned
to a point on R6R7 50 volts higher than voltage at the filament
of the power tube, the effective value of bias on the second
tube will be 50 volts, the correct value. This return not only
adjusts the grid bias on the second tube but it adds 50 volts
to the plate voltage on the first. Now, then, we have 250 volts
for the plate of the first tube. This is all right, although it
could be much higher if more voltage were available.

We shall now skip to the other end of the circuit. There is
a resistance Rl in the cathode lead, used for bias, for stability,
and for a hum-bucking arrangement. We have assumed that
the plate current in this tube is 100 microamperes. When the
tube is operating properly we may assume that the screen cur-
rent is one-third of this value. Both of these currents flow
through R1. Hence if R1 is 50,000 ohms the drop in it will be
6.65 volts. This would probably be too high a bias for the screen
grid tube under best operating conditions, but the bias needed
depends on the screen grid voltage applied to the tube, the
other values being as assumed and as deduced, If the screen
grid voltage is too high for the plate voltage and plate load
resistance used, the only thing that will make the first tube
function is to increase the grid bias. But then the tube func-
True,
it amplifies but it does so with a good: deal of distortion.

(Continued on page 15)
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Reactance Explai

Why a Condenser is Like a Rubber Band;

By J. E.
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FIG. 1

FIVE DIFFERENT SIMPLE CIRCUITS.
REACTANCE,

(A) IS A NON-REACTIVE CIRCUIT, (B) A CIRCUIT HAVING INDUCTIVE
(C) ONE HAVING CAPACITIVE REACTANCE, (D) A CIRCUIT HAVING BOTH INDUCTIVE AND
CAPACITIVE REACTANCE WITH THE COIL AND THE CONDENSER CONNECTED IN SERIES, AND (E)

IS A

CIRCUIT HAVING BOTH TYPES OF REACTANCE BUT IN WHICH THE CONDENSER AND THE COIL ARE CON-
NECTED IN PARALLEL.

plifiers has brought up the question as to when a cir-

cuit is reactive and when non-reactive. We shall try to
explain under what conditions a circuit is non-reactive, that
is to say, when it has no reactance,

There are two types of reactance, inductive and capacitive.
Inductive reactance is akin to inertia reactance and is due
to electrical inertia. Capacitive reactance is akin to compres-
sive reactance or elastic reactance and is due to electric
elasticity.

These statements are scarcely explanatory since the analo-
gous concepts may not be any better understood by some than
the electrical concepts. But let us try to expatiate on the
statements.

Inertia is that property of a massive body by which that
body tends to remain in its present state of motion or im-
mobility when acted on by a force of any kind. Consider,
for example, a person riding on a train. The person has mass
and therefore inertia. When the train is at rest the person
also is at rest and tends to remain in that state of immobility.
If the train suddenly starts the person tends to remain sta-
tionary and therefore will tend to fall in the direction opposite
to that in which the train started.

Now suppose the train has been speeding at a constant rate
for some time. The person has been moving at the same
speed. But if the train should suddenly stop the person moves
forward in the direction he was going. The inertia tends to
keep him going with the same speed and only force can pre-
vent him from continuing. Sometimes this force may be
fatal to the person.

T HE present interest in non-reactive, direct-coupled am-

RESISTS CHANGE OF VELOCITY

Ingrtia does not enter only when the train starts and stops
but whenever there is any change in the speed of the train
or in the direction in which the train travels. For example,
whenever the train slows down the person lurches forward
and whenever the train accelerates he lurches backward. Like-
wisé when the direction of the train changes one way or the
other the person lurches sidewise in the direction opposite
to the new direction of the train. In every case the person
tends to remain in his original state of motion or immobility.
This statement includes changes of direction as wéll as ab-
solute motion.

What is true of a person is true of every other body, living
or dead, that has mass, or that weighs something when put
on a balance. .

Inductance in electricity is analogous to mass in mechanics,
and electric current is analogous to velocity. If there is in-
ductance in a circuit it requires a force, or electromotive force,
to start or stop a current in that circuit. It also requires an
electromotive force to change the direction, or the intensity,
of the current. The greater the inductance (electricc mass)
the greater the electromotive force required to produce a
given change in the intensity of the current.

If the electromotive force is alternating rapidly, that is, act-
ing first in one direction and then in the other, and there is
an inductance in the circuit, the intensity of the alternating
current resulting will be small because of the electric inertia.
The larger the inductance the smaller the current.

THE MECHANICAL ANALOG
We might take a machanical analog for illustration of this

cffect. Suppose we iake a heavy ball or other body and
swing it back and forth. The force exerted by the hand in
swinging the body corresponds to the alternating electromo-
tive force and the resulting motion of the body corresponds
to the electric current. The heavier the body, that is, the
more massive, the more difficult it is to swing the weight.
If an attempt be made to swing the weight rapidly to and
fro a distinct reaction is felt, and the reaction is the greater
the more rapidly it is attempted to shake the weight or the
greater the weight. The rapidity with which the weight is
shaken corresponds to the frequency of the electrical current.

ELASTIC REACTANCE

Capacitive reactance was likened to elastic reactance. Elas-
ticity is the property of a body by which it resists changes in
shape or volume provided that after the body has been de-
formed by a force it returns to its original shape or volume
after the deforming force has been removed. A well known
example of an elastic body is a rubber band. It may be
stretched to several times its normal length by exerting a
force, and when the force is removed it returns to its normal
length. A steel wire helix is another well known elastic body.
If the turns of the helix are close, the spring may be stretched
and it will return to its normal form as soon as the stretch-
ing force is removed. If the spring is not wound closely it
may also be compressed, and after the compressing force has
been removed the spring will lengthen to its normal length.

Even a straight steel wire may be stretched by exerting
a force, and as soon as the force is removed the wire will
assume its original length, provided that the stretching has
not been overdone. Steel and other elastic substances also
resist bending, twisting, and compression. When one of these
bodies has been deformed by force in any one of these ways,
within limits, it will return to its original shape or volume
after the deforming force has been removed.

ELECTRIC ANALOGY

Gases are well known examples of substances which resist
change of volume. It takes force to put more air, for ex-
ample, into a confined space, such as an automobile tire.
After the compression has taken place and the compression
force 1s removed the excess gas in the confined space will
immediately escape so that afterwards the gas occupies the
same volume as it originally did.

An electric condenser is a device into which electricity may
be forced or compressed. It is a sort of vessel for storing
electricity, but electric charge has the property of elasticity.
It requires an electric force to charge a condenser or to force
more electricity into it than would normally be contained there-
in if there were no electric force. The amount that can be
forced into the condenser depends directly on the intensity of
the force, that is, voltage, and on the capacity of the con-
denser, its electric dimensions.

One who has pumped up an automobile tire by hand will
kpow that at the beginning the work is easy. There is very
lxttle.reactance'. But as the pumping proceeds and the pres-
sure increases in the tire, more force is required at each stroke.
The amount of air that can be pumped in depends on the
volume of the tire and on the force that is exerted. The
analogy between the pneumatic and the electrical cases is

e | | ,




1C

January 25, 1930

RADIO WORLD

\
13

d by Analogies

‘Resistance, a Brake, a Coil, a Weight

nderson

ditor

very close. If electricity is regarded as a gas the two become
practically identical.

FURTHER SIMILARITY

Suppose air has been pumped into a bottle and the cork
is suddenly removed. There is a pop which has a more or
less definite pitch. That is, a sound ot a certain frequency
is produced a short period. This would not be possible were
not the air also possessed of inertia or mass. The air rushes
out when the cork is first pulled out. The inertia of the
moving air keeps the air flowing after the pressures inside
and outside have become equalized. It keeps flowing outward
until the pressure inside is less than the pressure outside. Then
it begins to rush in again. This inward and outward motion
of air keeps up for a moment, giving use to the musical qual-
ity of the pop. This oscillation is only possible because the
air possesses both elasticity and inertia.

An electrical circuit comprising capacity and inductance
behaves in the same way. The current rushes in and out of
the condenser for a moment after the first discharge and it
keeps up for a time depending on the amount of resistance
in the circuit. The greater the resistance the shorter the time
of oscillation. :

SIMPLE CIRCUITS

In the figure above are five different simple electrical cir-
cuits. In each there is a source of alternating electromotive
force e. This electromotive force drives a current through
each circuit, but in each case the current has a different in-
tensity because the reactances of the circuit are different.

In (a) we have a non-reactive circuit because there is only
a pure resistance in series with the electromotive force. There
is no reactance in the circuit since there is neither inductance
(inertia) or capacity (elasticity). The energy is all dissipated
in the resistance R and for that reason a non-reactive circuit
is called a dissipative circuit.

In (b) we have an inductance in series with the electro-
motive force. This circuit has inertia reactance, the coil re-
sists any changes in intensity or direction of current. For
this reason the current will be small and it will be smaller
the higher the frequency and the higher the inductance. It
is the fact that the current is dependent on the frequency,
which makes reactive circuits undesirable in audio frequency
amplifiers.

In (c) we have a simple reactive circuit comprising a con-
denser in series with the electromotive force. Since there
is elastic reactance in this circuit the current will depend on
the intensity and frequency of the alternating electromotive
force. The larger the condenser the larger the current will
be and also the higher the frequency the higher the current.
Direct current will not flow at all and currents of very high
frequency will flow just as if ‘the condenser were not in the
circuit. Since the current depends on the frequency a circuit
having condensive, or elastic reactance, is not desirable in an
audio frequency amplifier.

MIXED CIRCUITS

The circuit in (d) contains both capacity and inductance
in series with the electromotive force. What the current
will be in this circuit depends on the frequency, the inductance
and the capacity. For low frequencies the current will be
mainly determined by the condenser, since the coil will not
offer much reactance compared with the reactance of the con-
denser. At high frequencies the current will be mainly de-
termined by the inductance, since the condenser will offer
very little reactance. ’

When the frequency is such that the inductive reactance is
equal to the capacitive reactance resonance will obtain and
the current will be determined by the electromotive force and
any resistance which may exist in the circuit, especially in the
coil. At resonance the circuit is non-reactive and dissipative.
The current will be very large in comparison with the current
at frequencies -off resonance.

A circuit like that in (d) is used for tuning. that is, for
selecting a current of one frequency and rejecting currents
of all other frequencies. It cannot be used in audio frequency
circuits where all audible frequencies are to be received with
the same intensity. In the ordinary tuned circuit of this kind
the elertiromotive force is usually introduced by induction in-

to the coil L rather than as indicated. In either case the
response of the current is practically the same.

.

PARALLEL RESONANCE

The circuit in (e) is known as the parallel tuned circuit
when the capacity and the inductance are so related to the
frequency of the electromotive force that the inductive reac-
tance is equal to the capacitive reactance. When this condi-
tion obtains the current through the source of electromotive
force is zero or minimum and the current in the -condenser
and the coil maximum. The impedance presented by the con-
denser and the coil to the source of electromotive force is a
pure resistance of exceedingly high value, The voltage across
either the condenser or the coil is very high.

The reason the currents in the coil and the condenser can
be very large and the current in the source of electromotive
force very small is that the currents in the coil and the con-
denser are out of phase. They neutralize each other as far
as the current through the generator is concerned.

The circuit in (e) is used frequently in radio receivers. In
fact it is used in all tuners, either in the primary of the sec-
ondary. Suppose e is the effective signal voltage in the plate
circuit of an amplifier tube, Then the circuit represents the
tuned plate method of coupling in receivers. If e represents
the voltage developed across the secondary of a radio fre-
quency transformer and if the secondary is connected to the
grid circuit of a tube, the figure represents the ordinary tuned
circuit in most receivers.

EXAMPLES OF REACTANCES Co!

Tuning in radio receivers is done exclusively by reactances.
In every case an inductive reactance is balanced against a
capacitive reactance, and in most cases the capacitive reac-
tance is varied to bring about resonance. If the receiver con-
tains many tuners in tandem there are also many pairs of re-
actances that must be equalized to effect tuning. This is
sometimes done by adjusting the capacitive reactances one
at a time and sometimes all at once, as in gang controlled
receivers.

In audio frequency amplifiers there should not be any reac-
tances of either kind, because any reactance will introduce fre-
quency discrimination which will mar the quality. Yet in
nearly all cases some reactances must be used to make the
circuits practical.

There should, for example, be a small by-pass condenser in
the plate circuit of the detector. This lowers the output at
the high audio frequencies to some extent. Then in many
circuits stopping condensers are used between the plate of
one tube and the grid of the next, or between the plate of the
power tube and the loudspeaker. These condensers lower the
output of the low frequencies. The smaller these condensers
the more do they suppress the low notes. In some circuits
now being popularized most of the stopping condensers are
eliminated with considerable gain of the low note output.

When choke coils and transformers are used for coupling,
additional reactances are introduced into the amplifier, both
inductive and capacitive, the capacitive reactances. being due
to stray capacities across the windings. The coupling reac-
tances discriminate against the low notes and the distributed
capacity reactances against the high. The effect is much the
same as tuning, only that the selectivity, that is to say, the

" discrimination, is not so great.

BY-PASS CONDENSERS

Even in the so-called non-reactive circuits by-pass conden-
sers should be used for best results, but these introduce re-
actance which is discriminatory to some extent. But it is
better to use them and suffer the discrimination than to omit
them and have a circuit that does not amplify well. It is
well to remember then the larger any condenser the lower is
its reactance.

The condensers and chokes in the B supply have reactance
and consequently affect the frequency characteristics of any
amplifier connected to it. These reactances have much to do
with the frequency at which a circuit motorboats or at which
it blasts in case the feedback is not sufficient to sustain oscilla-

tion.
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FIG. 1
A RADIO FREQUENCY TUNER AND AMPLIFIER IN
WHICH THE ANTENNA IS COUPLED TO THE CIR-
CUIT BY MEANS OF A CHOKE COIL Ch. RECEPTION
OF THE SECOND HARMOgIC MAY BE QUITE
STRONG.

familiar with repeat tuning. They know that every sta-

tion usually comes in on at least two different points on
the tuning dial, ‘and frequently at a larger number of différent
points scattered over the dial.

Tuned radio frequency receivers are not supposed to be sub-
ject to this difficulty and operators of such receivers do not
expect dual or multiple response. But the fact is that many
modern réceivers do pick up stations at two points on the
tuning dial, one point where the station is normally expected,
and another near the low wave-length end of the scale.

“I receive WGY at two points on the dial,” is a common
complaint.” “What can be done about it?”

Of course, all do not complain fo receiving WGY at two
settings, for any station that has high field strength about the
receiving antenna 1is likely to come in at two points. Nat-
urally the station that sends out a strong wave in the first
place will come in rather than a weak station at two different
points, and any station close to the receiver is likely to come
in strong at two different points.

T HOSE who have operated Superheterodyne receivers are

THE CAUSE OF REPEATS

What is the cause of the dual reception? Certainly we can-
not ascribe it to the oscillator as is done in the Superhetero-
dyne, because receivers which do not oscillate at all are sub-
ject to the condition just as often as receivers which c¢ontain
an oscilla‘or as a nessential or incidental part. There must be
another explanation for the phenomenon.

The fact is that every reeciver brings in most of the stations
in two places on the dial. The only question is how strong
the signal is at the abnormal point. If the signal is weak the
second tuning point is not noticed. If the signal 1s strong it
is received audibly on most receivers, provided that the vol-
ume control is turned up high and the circuit tuned accurately
to the point where the second point happens to be.

It has been observed that in receivers in which the input
circuit is untuned the signal at the second point is stronger
than in those circuits which have a sharply tuned input. Ap-

parently there is some relation between the selectivity of the

receiver and the intensity with which any station is received
at the abnormal point. But many who have noticed the phe-
nomenon have also noticed that extremely selective receivers
are subject to the trouble. Indeed, in this respect the circuit
behaves like a Superheterodyne, the most selective circuit of
all, and the one that is most subject to repeat tuning. Hence
lack of selectivity alone does not explain the situation.

THE EXPLANATION

As a matter of theory there are two possible explanations
for the dual reception. It is known that all broadcast stations
send out some energy on the second harmonic of the carrier
frequency. This energy is contained in a wave exactly like the
carrier except that its frequency is twice as great. Therefore
if any receiver is tuned accurately to a frequency twice as great
as that of the carrier of any station, the signal of that station
should come. in, provided that the receiver is sensitive enough.
It has been found that it is only on the most sensitive re-
ceivers that the dual tuning is noticed and only when the sen-
sitivity is turned up to maximum. .

If the second harmonic transmitted by the station were alone
accountable for the dual tuning there would be no difference
between those rceivers which have sharply tuned input cir-
cuits and those which have untuned input circuits. If any-

thing, the recerver with the tuned input should be more sub-
ject to the trouble than the other type of receiver.

Moreover, the energy sent out on the second harmonic by
the better broadcast stations, which include stations that cause
most of the trouble, is so small that not even the most sensi-
tive receiver made will pick it up and make it audible, except
possibly when the receiver is very close to a broadcast station.
Therefore there must be another effect which gives a better
explanation. And there is.

We know that every amplifier tube, no matter how well it
has been adjusted to amplify without distortion, causes a cer-
tain amount of detection. Whenver there is detection there is
frequency doubling—harmonic generation. Therefore the am-
plifier tubes operating at radio frequencies take the carrier
frequency of a station and double it. If the tuner is adjusted
to the double frequency the second harmonic is singled out
and amplified by the tubes just as if the receiver were tuned
to the carrier. Therein lies the explanation of most of the

trouble.
TRACING THE CAUSE

Suppose the input circuit of the receiver is untuned. All
carrier frequencies are then impressed on the grid of the first
tube with practicall ythe same intensity that exists about the
antenna. Since the first tube detects a little, besides amplify-
ing considerably, there will be ,a current of the second har-
monic frequency in the plate circuit of the tube.

Now for the first time does the tuner come into play, but
now it is too late, since the harmonic frequency already has
been generated.

When the receiver is tuned to the second harmonic it re-
ceives this just as if the plate circnit of the first tube were
the antenna. The first tuner singles out the second harmonic
and the second tube amplifies it. The second tuner continues
the selection and the third tube the amplification. And so the
process continues until the detector tube, where the second
harmoniac is detected in the usual way and sends an audio
frequency signal on through the amplifier to the speaker.

It is not to be supposed that the first tube alone is respon-
sible for the frequency doubling. Every tube, including the
detector, contributes to the process, and every tuner helps in
the selection.

.So there is no wonder that by the time the signal gets to the
audio amplifier the second harmonic of a strong station is loud
enough to be comparable with the first harmonic or funda-
mental of other station. Naturally the first tube contributes
most to this condition, since it is placed so that its output is
magnified by all the succeeding radio frequency tubes,

SCREEN GRID TUBES DETECT

It has Dbeen asserted that receivers incorporating several
screen grid tubes are more subject to the dual response effect
than receivers having an equal number of three-element tubes
and th same number of tuned circuits. That this assertion is
well-founded is clear from the fact that screen grid tubes are
normalyy operated as amplifiers so that th stray detection is
prolific.  Then, again, screen grid tubes amplify more, so
that any second harmonic component that may have gotten
into the circuit will attain a much higher intensity than in a
circuit of three-element tubes.

Just what broadcast stations may be expected on two points
on the dial? The lowest broadcast frequency is 550 kilocycles
and the frequency of its second harmonic is 1,100 kilocycles.
Thus this should appear not far from the center of the dial,
the center being on an average at about 930 kilocycles. If the
receiver tunes up to 1760 kilocycles, which it well may, the
second harmonic of a station operating on 830 kilocycles will
be received at the extreme end of the dial, since twice 880 is

1,760.
RECEPTION ON THIRD HARMONIC

It is quite possible to receive some broadcast stations on the
third harmonic as well as on the second, for the third is often
more intense than the second. Suppose, for example, that the
tuning range of the receiver is from 550 to 1,770 kilocycles.
One-third of 1,770 is 590 and therefore there are no less than
five channels which could be picked up on the third harmonic
if the sensitivity of the receiver and the intensity of the car-
rier are great nough. However, few tuners can go up to
1,770 kilocycles. But even if a set tunes up to only 1,650 kilo-
cycles one broadcast channel could be tuned in on the third
harmonic.

The second tuning point on the ordinary receiver is not
likely to cause much interference unless it should happen that

|, | ,
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FIG. 2

LEFT: THE FIRST PART OF A CIRCUIT SIMILAR TO THAT IN FIG. 1 EXCEPT THAT A RESISTANCE IS

USED FOR COUPLING THE ANTENNA TO THE SET.

FREQUENCY DOUBLING IS QUITE STRONG.

RIGHT: THIS SHOWS TUNED INPUT FOR MINIMIZING DOUBLING.

two stations, one operating on the second harmonic of the
other, should operate in the same locality. When such is the
case there may be a heterodyne whistle on both stations.

In a receiver subject to double tuning of the type discussed
it is possible that code stations operating on wavelengths longer
than the broadcast waves will interfere with broadcast recep-
tion. Take, for example, the 600 meter wave on which many
ships’ " stations transmit continually. The frequency of the
signal of these stations is 500 kilocycles, the second harmonic
of which is 1,000 kilocycles. This lies almost in the middle
of the broadcast band and much interference can be expected.
Interfernce of this kind might be expected from stations op-
erating on wavelengths as low as 273 meters.

EXAMPLES OF CIRCUITS

In Fig. 1 is a diagram of screen grid tube radio frequency
amplifier and detector in which the input circuit is untuned.
The coupling to the antenna is effected by means of a radio
frequency choke coil Ch. This is a typical circuit when the
tuning condensers are ganged. The object of the untuned in-
put is to insure that all the tuned circuits be alike by the re-
moval of the effects of the antenna constants on the first tuned
circuit. This type of circuit is subject to dual reception.

The first part of a similar circuit is shown in Fig. 2, left.
Here a non-reactive resistance is used for coupling the antenna
to the set. As far as operation is concerned this is in no way
different from the circuit in Fig. 1. The first tube detects
some and the detected, or doubled frequency, results in dual
response.

In Fig. 2, right, is the first part of a receiver in which the
antenna input is tuned. In this circuit there is so much dis-
crimination between the desired frequency and the harmonic
that very little interference will result from frequency doubling.
This kind of input circuit is to be preferred whenever it is
practical to use it. It is difficult, however, to gang the con-
densers in a receiver of this kind except by the use of an ac-

cessible trimmer in the first tuned circuit. When such a trim-
mer has to be used it is just as well to provide a knob for the
main tuning condenser. A control is a control whether it is
called a trimmer or something else.

The advantage of single control is so great that any trouble
caused by dual reception which may result from the use of an
untuned input is insignificant. In nearly all cases there is
really no interference between stations, The objection to dual
reception hinges on the belief that the st, which is supposed to
be very sharp. is not selective enough to separate two stations
widely apart in the frequency scale, and that belief leads to
annoyance. But the remedy ls simply the realization that the
circuit performs normally and that it does not lack selectivity.

BEHAVIOR OF SUPER

In the Super-heterodyne repeats are not alone due to fre-
quency multiplication but arises also from the fact that the
intermediate frequency can be produced both by setting the
oscillator above and below the frequency of the desired carrier
by an amount equal to the intermediate frequency. There is
frequency doubling and trebling in the Super-hetrodyne, too,
and every frequency produced gives one chance for bringing
in a signal at a point on the dial where that signal does not
normally belong. - This property of the Super-heterodyne is
well known and most fans expect this behavior.

There are exceptions. There has been so many claims for
“one-spot” Super-heterodynes that a few fans have been led
to believe that repeats can be eliminated completely. Now
most of these “one-spot” supers have been nothing more than
ordinary supers with the oscillator condenser tied to the same
shaft as the other tuning condensers. Of course this does
not make a circuit a “one-spot.” It merely eliminates half the
chances of getting the stations free of interference.

There is no ‘“one-spot” super, although there are circuits
which approach the condition quite closely.

Adjustments to Make in Non-Reactive Circuits

(Continued from page 11)

Just as the grid bias was reduced on the second tube to a
value which would put that tube in the best operating condition
so the bias on the first tube may be reduced in the same man-
voltage divider higher than the negative end of Rl. Hence in
Fig. 4 is returned to the high point of R2.

The value of R2 in Fig. 2 can be determined approximately
by assigning a desired grid bias and using the known current
in the resistor. Suppose we want a bias of 1.5 volts. The drop
in R2 must then be 6.65 less 1.5, or 5.15 volts. Now the current
through R2 is practically the current in the plate circuit of the
power tube plus the current through R6 and R7, that is, 42
milliamperes. The currents diverted by the plate and the screen
of the first tube is negligible. Hence the value of R2 should
be about 12 ohms.

The voltage on the screen is the sum of the drops in R2, Pl
and R3 diminished by the drop in Rl, or according to the figures
‘derived above, it is less by 1.5 volts than the sum of the drops
in R3 and P1. We may assume a screen grid voltage one-third
the effective voltage on the plate, and this voltage is about 150
volts. Hence the screen voltage should be 50 volts or somewhat
less. Let us call it 45 volts. For simplicity we can call the
sum of the drops in P1 and R3 45 volts ‘also. From this and

the current flowing through the resistors we can determine the
values of P1 and R3. The current, as we have assumed, is 42
milliamperes. Therefore the sum of these two resistors should
be 1,071 ohms, or 1,000 for simplicity. The potentiometer P1
can account for 200 volts of this resistance and R3J the rest.

It now remains to determine the value of R4. We know that’

the voltage drop across R2, P1, R3 and R4 is 200 volts, and
we have assumed a total current of 42 milliamperes. Hence the
sum of all these resistors should be 4,762 ohms. But we have

found the sum of R2, P1 and R3 to be 1,012 ohms. Hence R4’

should be 3,750 ohms.

Now it is a reasonable certainty that when these resistors
are put into the circuit the adjustment will not be perfect but
it will fairly close and they will give a good start, toward ex-
perimental adjustment. Difference in tubes will make such ad-
justment necessary in any case, and possibly the best two values
to adjust experimentally are those of R3 and R6, that is to say,
those that determine the screen grid voltage on the first tube
and ‘the grid bias on the second.

While the screen is shown to return to a fixed point it should
preferably be returned to a potentiometer slider, just as Cl is
returned. Likewise R6 and R7 could be two sections of a 25,000

“ohim potentiometer with R5 returned to the slider.

s
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FIG. 1

THE CONNECTIONS DIAGRAM OF THE PPPA AMPLI
FIER AND POWER SUPPLY

ance coupled first stage of audio and a transformer-

coupled 245 push-pull output is shown in a new physical
dress. The circuit is an A, B and C supply of well-established
authenticity, and the dress is made good-looking at last.

THE standard push-pull power amplifier using a resist

LIST OF PARTS

C1—One .00025 mfd. mica condenser.

C2—One .01 mfd. mica fixed condenger.

C3, C4—Two 1 mfd. filter condensers, 1,000 volts DC continuous
working voltage, rating, 550 volts AC (root means square)
continuous working voltage rating.

Cs, C6, C7, C8—Four Mershon condensers in one copper casing,
two of 8 mfd and two of 18 mfd, with low bracket. Cat.
Q2-8, 2-18B.

C9, C10—Two 1 mfd. bypass condensers, 200 volts DC continuous
working voltage rating.

T1—One Polo Filament-Plate-Choke Supply; 110 volt 50-60
cycle primary, 724 volt secondary ceater-tapped, 5 volt 2 amp.
secondary center-tapped; 2.5 volt 3 ampere secondary center-
tapped, and 25 volt 12 ampere secondary center-tapped. Cat-
PFPCH. Note, for 25 cycles use Cat. PFPCH-25, for 40
cycles use PFPCH-40).

PPOC—One Polo output choke for push-pull (Cat. PPOC).

PPIT—One push-pull input transformer (select one you prefer).

SW-—One AC pendant through-switch, with 12-ft. AC cable and
male plug.

F—One 2 ampere fuse, with holder.

CO—One convenience outlet (for dynamic speaker AC cable).

PJ, PJS—Phonograph pick-up jack with automatic ewitch.

R1—One Lynch metallized resistor, 0.] meg.

RZ—One Lvnch metallized grid leak, 5.0 meg.

R3—One Multi-Tap Voltage Divider, 13,850 chms, fourteen taps.

R4—One 30 ohm Clarostat Humdinger.

Two resistor mountings.

Six binding posts (Det., five blanks).

Speaker output jacks in bakelite assembly.

One cadmium plated steel chassis, with self-bracketing flanges,
one five-prong and three four-prong sockets built in; sockets
marked to identify tubes that go in them; subpannel drilled
and insulated where necessary.

One base cover for chassis, with six bolts and six nuts.

Four tubes one 280, one 227, two 245.

~ The Popular PP

Chassis Construction Lends Bea

PA

Bv ( '.'apt._ Pe
Cont‘_

The height is 7 inches, the width or direction in which the
sockets run, is 12 inches, and the depth is 10 inches. These
are overall dimensions.

On top are the power transformer, Mershon condenser of
two 8 mfd, and two 18 mfd., the sockets, output device and
binding posts. Beneath are the filter and bypass condensers,
and voltage divider.

Thus the assembly is decidedly attractive to the eye, and
the tone quality will be no less attractive to the ear, provided
a good push-pull input transiormer is used. This transformer
you are asked to select for yourself, or you may use one you
have.

Five Voltages Selected

Five positive voltage binding posts are provided, and these
may be used for bringing out the voltages you need, since
the voltage divider provides a plentiful assortment. Of the
group, 3, 6, 10, 16, 22, 50, 75, 90, 135 and 180, ten different
voltages, the diagram suggests 3, 6, 50, 135 and 180 as the
five, since these are most suitable for high-gain screen grid
receivers.

The bias of 3 volts is really 1 to 3, being taken care of
by a resistor adjustable from the top of the subpanel with
a screwdriver. This resistor is a Clarostat “humdinger,” one
terminal connected to the low end of the voliage divider, the
other Clarostat terminal to grounded B minus. This bias is
used for 224 RF tubes

Advantages Listed

The PPPA has the following features

(1)—Filament voltage for 245s in push-pull and for 280
rectifier; heater voltage for 224s and 228s up to six such
tubes, including the 227 in the PPPA.

(2)—Plate voltage of 250 for the power tubes, with 50 volts
bias to spare, total 300 volts at 80 wa., with intermediate B
voltages.

(3)—All the bias voltages you will require.

(4)—Phonograph pick-up jack.

(3)—Post for detector (input) and two posts for speaker
(output).

(6)—About 60 mfd. of filter and bypass capacity

(7)—As good an audio channel as can be built in a reactive
circuit, with large undistorted power output

(8)—Good appearance.

.

Right or

(1)—In the Loftin-White direct-coupled circuit the grid of the
second tube is positive because it is connected to the same point
as the plate of the preceding tube.

(2)—When a screen grid tube is used in resistance coupling
with a moderately high voltage on the plate the screen grid
voltage should be high in order to make up for the difference.

(3)—In a screen grid tube the voltage drop in the coupling
resistor is of no practical importance, the applied voltage alone
being important. |

(4)—AC hum in a receiver can be balanced out, under certain
conditions, by introducing a suitable amount of hum into the
grid circuit.

(5)—A hot soldering “iron” is the best assurance of good
soldered joints.

(6)—Overheating of the soldering “iron” is one of the chief
reasons why melted solder will not flow into the joint.

(7)—Equality of all inductance coils and equality of rate of
change of all condenser capacities are essential for successful
ganging of several tuned circuits.

(8)—To make ganging of several tuned circuits really effective
there should be one capacity trimmer and one inductive trimmer
in each circuit.

(9)—In order to check the frequencies of broadcast stations
against a standard piezo oscillator it is necessary to have one
standard for each channel

ANSWERS

(1) ~Wrong. The grid 1s negative by the amount of steady
drop in the coupling resistor or by a less amount depending on
the return of the plate of the first tube relative to the cathode
of the second,

(2)—~Wrong. The screen grid voltage must be lowered rather
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(9)—Compactness, enabling installation in “tight” consoles
or even in a table model receiver that has 12 inch cabinet
lepth (front to back) or accommodation to 10 inch cabinet
lepth if there is room to put the 12 inch stretch in the direc-
sion of the front panel.

(10)—Economy.

The filter system uses a 1 mfd. paper dielectric condenser
f 1,000 volts DC continuous working voltage rating, 550
volts AC, root mean square, next to the rectifier and another
1t the midsection of the filter chokes FC. The first condenser
1as an effect on the output voltage, and only 1 mfd. is used
iere because the voltages are satisfactory under the circum-
stances and the hum is less. Anyone desiring to increase
he voltage applied to the push-pull pair may put another 1
nfd. condenser in parallel with the prescribed capacity, making
ertain, however, that it is of the same high voltage rating.
Jo not put a 200-volt DC bypass condenser in this position,
s it will break down at once.

Chassis Ground and Negative B

The filter chokes, two windings to be interconnected to
onstitute the mid-section, is inside the power transformer
ase.

As the chassis should be grounded, this connection is most
asily made by putting a lug on the machine screw that holds
own one side of the bracket of the Mershon condenser, and
onnecting a wire from one of the terminals of the paper con-
enser to the lug.

The Mershon condenser provides almost all of the capacity
sed in the filter. This particular Mershon is the one having
wo anodes of 8 mfd. each and two of 18 mfd. each. The
atalogue number, including bracket, is Q 2-8, 2-18B.

The different capacities of the Mershon condenser may be
istinguished easily. The smaller capacity is nearer the edge
f the copper casing. In all instances the copper casing is
egative. The anodes, represented by lugs on the insulated top
f the casing, are positive. Attachment of the bracket to the
hassis, which is steel, takes care of grounding the Mershon
roperly to negative, provided negative of the B supply is
onnected to the chassis.

One 8 mfd. section is used as the condenser across the
F bias (1 to 3 volts), one 18 mfd. as the “reservoir” con-
enser at the filter output, the other 18 mfd. to bypass 180

‘rong?

an increased. If the screen grid voltage is high it may be
gher than the effective value on the plate, and when it is the
be does not function.

(3)—Wrong. This is true in a three-element tube but not in
screen grid tube. In a screen grid tube the screen voltage
ust always be considerably less than the effective voltage on
e plate of the tube.

(4)—Right. One way of doing this is to use a grid bias re-
tor and adjusting this as is done when measuring the amplifi-
tion constant of a tube. Any hum introduced in the plate
‘cuit is also introduced in the grid circuit but in opposite phase
far as the effect is concerned. It can also be done as in the
itin-White circuit,

(5)—Wrong. The “iron” may be too hot. If the “iron” is
t and at the same time clean and well tinned the high heat
advantageous, but when the “iron” is too hot it is difficult
keep it tinned.

(6)—Right. Oxide of tin forms on the surface of the iron in
e form of a film and this prevents solder from flowing readily.
(7)—Right. Equality of the inductances js essential in order
1t matching may be done throughout the tuning range and
uality of rate of change of capacities is essential in order
1t matching may be done at all.

(8)—Right. The capacity trimmers are used to' bring about
uality of capacity at the low setting of the tuning control and
luctive trimmers are useful in equlizing the inductances.
9)—Wrong. It is possible to use one frequency standard and
harmonics for checking many different broadcast frequencies.
en if an exact harmonic is not available it is possible to in-
polate and thus get a very close measure on the broadcast
‘quency.

FIG. 2
UNDER-THE-PANEL VIEW OF THE PPPA AMPLIFIER
AND POWER SUPPLY

volts and the remaining 8 mfd. across the 50-volt bias section.

This same voltage of 50, used negatively for biasing these
particular tubes, is available as a positive screen voltage for
screen grid tubes, or for plate voltage for the grid-leak-con-
denser detector tube. This seeming double utility arises from
the fact that the heater circuits are independent of the cathode,
grid and plate circuits of the 227, 224 and 228 tubes, and of
course are independent of the filament circuit of the two 245s,

The intermediate voltages (other than 50) are bypassed by
1 mfd. 200 volt condensers, of which four are used. If sub-
stitute intermediate voltages are preferred, move the bypass
condenser over to the next section of the divider, or if ad-
ditional output voltages are required, bypass each of such
with 1 mfd, also, obtaining the extra condensers and bind-
ing posts additionally.

Voltage Determinations

By using a high resistance voltmeter you may determine the
voltages by simple measurement, and without calcdlation of
voltage drop on the basis of known values of resistance and the
current flowing through each section of the divider. The
values of current are different in each section. Through all
sections flows the bleeder current, a little less than 22 milli-
amperes, when the power amplifier is worked with an average
tuner.

If the bleeder current is measured when there is no load on
the rectifier except the Multi-Tap Voltage Divider itself, the
reading will be in excess of 22 milliamperes, because the volt-
age Wis higher than 300 across the divider, This is due to the
low total current. The more current drawn, the lower the
voltage, principally because of the regulation of the rectifier
tube, the resistance of which increases with increase in current.

When the plate current of the audio amplifier tubes or of
the audio and radio amplifier tubes and detector is drawn from
the power amplifier, it is impossible to read the bleeder cur-
rent separately, as there is only one current flowing through
each section of the voltage divider. This is the sum of the
bleeder current and plate currents.

However, with the voltage across the two extreme terminals
known, and the total resistance of the Multi-Tap Voltage
Divider being 13,850 ohms, the current is calculated as 300
divided by 13,850, or about .022.

The Multi-Tap Divider consists of two enamelled wire-
wound resistors, on separate cores, mounted one above the
other on supporting end-brackets, and connected in series.
This connection is made at the factory. The entire unit is
tapped in resistance steps as follows: 3,000 ohms, 4,500, 2,000,
800, 700, 600, 550, 500, 450, 400, 200, 100 and 50. The zero lug
is the fourteenth and goes to the Clarostat. The “low” end
is therefore the one where the tops are closer together.

— “’ - -

e, |



18 RADIO WORLD

January 25, 1930

A Question and Answer
Department conducted by
Radio World's Technical
Staff. Only Questions
sent in by University
Club Members are ans-
wered. Those not ans-
wered in these columns
are answered by mail.

RADIO UNIVERSITY

Annual sybscriptions are
accepted at $6 for 52
numbers, with the privil-
ege of obtaining answers
to radio questions for the
period of the subscrip-
tion, but not if any other
premium is obtained with
the subscription.

Ci0
|

i

Cs F2

APAAAAAAAAR
VWWWWWY

) i

it
-
w

/T

115

®
4180 +3r

FIG. 824
WHEN SEVERAL STAGES OF SCREEN GRID TUBES ARE USED IN A RECEIVER THOROUGH FILTERING
IS DESIRABLE AND THIS CIRCUIT SHOWS HOW IT SHOULD BE DONE TO BE EFFECTIVE

INDLY SHOW a circuit diagram illustrating how radio
frequency chokes and by-pass condensers should be con-
nected when it is desired to take utmost precautions in
isolating the several stages with respect to feedback—A. M. C.
The circuit in Fig. 824 illustrates a case of thorough filtering
to prevent feedback both at radio and audio frequencies. This
might serve as a model.

DIVERGENCE OF OPINION

READ RECENTLY in a book on radio that resistance
Icoupled amplifiers are the most stable of all audio amplifiers.

Also I have read on numerous occasions that the resistance
coupled amplifier is the most unstable. It does not seem to me
that both statements, which are diametrically opposed, can be
true. What is your opinion?—V. Q. S.

Possibly you read a statement that resistance coupled circuits
are probably the most stable because the coupling resistors are
non-reactive. The other, and opposing, statements were un-
doubtedly more positive and based on experimental evidence.
There is scarcely a resistance coupled amplifier that does not
oscillate at some frequency, unless special precautions have been
taken. Transformer and impedance coupled amplifiers are quite
often stable without special treatment. It is assumed that all
the amplifiers are operated by the same B supply, one at a time,
in making this comparison. So the conclusion would seem to be
that resistance coupled amplifiers are the most unstable. This
conclusion is not based on the probable effect of a reactance
but on general experience.

CAPACITY BETWEEN WINDINGS

HAVE BEEN informed that the capacity between the pri-

mary and the secondary of a radio frequency transformer

reduces the amplification and that only when this capacity
is negligibly small can full gain be obtained. If that is true,
will you kindly tell how to reduce the capacity between the
windings?—J. A, F.

It is true, as was abundantly proved by a well-known radio
frequency transformer. Since the capacity depends on the dimen-
sions of the conductors involved, one way of reducing the
capacity between the windings to make the primary, if untuned,
of very fine wire. Since capacity also depends on the distance
between conductors and decreases with the distance, another
way of reducing the capacity is to put the two windings far
apart. This is limited practically by the fact that the farther
the windings are apart the more is the amplification reduced by
virtue of loose coupling. One way is to bunch the primary
wires in a slot in such a manner that each turn is coupled
inductively most effectively to the secondary, that is, putting
the primary near the center of the secondary, with an appreciable
distance between the turns of the two. Still another way is to
put the primary turns in a flat coil, pancake form, and placing
it in the middle of the secondary.

CONSTRUCTION OF C BATTERY ELIMINATOR

OULD it be worth while to build a C battery eliminator

operating on the same principle as the ordinary B supply

unit for a receiver using 245 power tubes? Would it be
worth while when using 250 power tubes?—W. C. K.

The only object of building a C supply would be to obtain the

C potential required without robbing the plate circuits of voltage.

For example, suppose the total available voltage is only 250 volts

and 245 power tubes are used. These tubes should have 250
volts on the plates and 50 on the grids. Obviously, a total of
250 will not supply both. In this case it would be worth while
to build a C supply, provided that the 250 volt power supply
is large enough to handle the circuit. Otherwise it would be
necessary to get another B supply, one which gave a total of
300 volts. With this it would not be necessary to use a separate
C supply. The situation is somewhat the same with 250 power
tubes. These require 450 volts on the plates and 84 volts on the
grids, a total of 534 volts. Few B supply units give this voltage,
so when the total voltage available is less than 500 volts it would
pay to use a separate C supply. It should be noted that it costs
practically nothing to operate a C supply giving 84 volts or more
and it costs an appreciable amount to get 8% volts from the
regular high power B supply. For example, suppose the receiver
contains two 250 tubes, which draw a plate current of 110 mil-
liamperes. Since the bias required is 84 volts the power con-
suniption for the C supply alone is 9.24 watts. The same voltage
could be obtained from a C supply with less than a watt.

REDUCING STATION INTERFERENCE

N MY PRESENT location on Long Island I am troubled
considerably by interference from a local high power station.
Can you suggest how to get rid of it;:—¥H. B. G.

If it is the station you want to get rid of, you have two courses
open, move the station or move the set. If neither is practical
you might try to' eliminate the signal from the station. One way
of doing this is to get a more selective set. Possibly the simplest
remedy in the case is to install a wavetrap in the antenna circuit.
Wind some heavy magnet wire on a 3-inch bakelite tube, or
other insulating tube, and connect a .0005 mfd. condenser in
series with the coil. Connect this in the antenna circuit and
tune the trap to the interfering signal. An alternative connec-
tion 1s to put a second winding of about 10 turns on the form
and connect this small winding in series with the antenna, tuning
the trap to the interfering signal. Close tuning is necessary.
The trap will help a great deal. You should use about 40 turns.

EFFECT OF LONG FILAMENT LEADS

HE MEASURED voltages across the terminals of my fila-

ment transformer is slightly over the rated values but the

voltages across the same leads measured at the tubes is
much below normal, and for that reason the performance of my
set 1s not satisfactory. What is the cause of the difference in
the voltages and how can it be remedied?—N. L. W.

The difference, of course, is due to the voltage drop in the
leads between the transformer and the tubes and the remedy is
to reduce the resistance in these leads. This reduction may be
effected either by making the leads of heavier wire or by making
them shorter. Making both of these changes would be desirable.

SPEAKER HUM REMOVED

ECENTLY I bought a receiver in which there was provision

for the field of a 90-volt dynamic speaker. I connected a

Jensen dynamic to the binding posts provided and the re-
sult is a terrific hum which can be heard even above loud signals.
I had used the same speaker before, taking the field current
fr9m a special B supply unit, and there was hardly any hum.
What little there was could only be heard close to the speaker.
What is the trouble and how can it be remedied?—H. A. D.
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The field current supplied by the new receiver is not filtered
‘well enough. It may be that the filter in the B supply becomes
nverloaded when the extra current is taken. The remedy is to
provide additional filtering. A large by-pass condenser across
the field winding may be sufficient, but it may be that you also
‘have to use a choke coil in series with the field winding. Why
not continue to use the B supply unit that did provide adequately
filtered field current?

COMBINING AC AND DC

S IT POSSIBLE to build a receiver so that DC is used on
I the filaments of the radio frequency amplifier and the detector

and AC on the filaments of the audio frequency tubes? Would
‘there be Cany advantage in arranging a circuit in this way?
—W. H. C.
It is perfectly feasible to arrange a circuit that way, and many
receivers are so built. Using DC up to and including the detector
‘may make it easier to eliminate hum, but otherwise there is no
advantage. It would be much simpler to use AC throughout.

POLARITY TESTS

AN YOU SUGGEST any methods of testing the polarity
C of voltage sources, such as that of the DC power supply?—
w S

One of the simplest polarity testers is a glass of water in
which a small quantity of salt has been dissolved. Put the two
terminals in thé water, as far apart as practicable. Bubbles will
appear around both terminals but there will be twice as many
around the negative. Another simple test is one involving the
use of a raw potato. Cut a potato in two and insert the terminals
into one of the cut surfaces. Arocund the positive terminal a
green .spot will form. There is also a tester available which
works on the principle of the neon cell. The device has two
neon cells, and it is arranged so that when the device is con-
nected across a DC voltage source one cell lights up, indicating
the polarity. If the device is connected across an AC voltage
both cells light up. This is one of the handiest devices gotten out.

RESISTANCE-COUPLED RF

OULD IT BE practical to use resistance coupling and
V‘/ screen grid tubes in the radio frequency amplifier? I am

desirous of building an amplifier of this type provided
that it would be satisfactory—E. A, B.

It would not be satisfactory. In the first place even screen
grid tubes do not work efficiently in resistance coupled circuits
at high frequencies and in the second there would be no selectiv-
ity. There would be a good deal of detection in the RF amplifier
which would give rise to repeat tuning.

IMPEDANCE-COUPLED AMPLIFIER

S IT POSSIBLE to get as good quality with impedance-
Icoupled audio amplifiers as with resistance coupled circuits?

Are there any advantages of impedance aside from quality
over resistance couplers?—W. C. C. .

There is very little. difference between the quality of output
of the two types of couplers provided that the impedances of
the impedances are high. The quality from a resistance coupler
is slightly better at the low frequencies. Impedance couplers
have no advantages. Both types of amplifiers are subject to the
same disadvantages and impedance coils cost much more than
resistances. They also occupy more space in the set and an
impedance coupled circuit takes more plate current.

THE MORGAN AMPLIFIER

OME TIME AGO you published a type of circuit which you
S call the Morgan amplifier. Have you tested this amplifier
thoroughly and is it as good as claimed? Have you had
any reports on the circuit, favorable or otherwise?—]. J. R. -
The circuit was developed by Prof. Morgan who knows his
subject thoroughly. The circuit is correctly designed. We have
had no unfavorable reports whatsoever, but we have had some
very enthusiastic reports. One who built the circuit reported
that before he could get satisfactory results he had to make
minor changes in the voltages but after he had made these
changes the circuit was by far the best he had ever listened to.
That changes are necessary at times is clear from the fact that
tubes are not equal. It is necessary to make small changes in
the voltages to compensate for these differences. But they are
easily made. :

GET A NEW B SUPPLY

HAVE A B supply unit which I used with an old five-tube

receiver. It gave good service on the old set and I am now

‘wondering whether it will work the MB-29 tuner and an
audio frequency amplifier using two 245s in the last stage. What
do you say?—A. B. Q.

Since you said nothing as to what B supply unit you had we
can only guess as to its adequacy in the new receiver. Our guess
is_that it will be sadly lacking in power and that the results
with the new combination will not be as good as those with
the old. By all means gét a B supply which is able to handle
the MB-29 and the power amplifier. Since you have the old
B supply, you might try it on the new combination before you
get the new B supply. Undoubtedly you will find that a substan-
tial B supply is a good investment,
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FIG. 825
.A SIMPLE FIVE-TUBE RECEIVER EMPLOYING
SCREEN GRID AMPLIFICATION IN THE FIRST
STAGE AND PUSH-PULL IN THE OUTPUT. GANG
CONTROL OF THE TWOQO TUNED CIRCUITS IS A
FEATURE.

GANG TUNING DESIRED

ILL YOU PLEASE publish a diagram of a circuit as
follows: One screen grid tube of the 222 type, one
201A detector, one 201A araplifier, one stage of push-
pull with 112A tubes, transformer coupling, and gang control
of the two tuned circuits.—J. A. J.
See Fig. 825 above for the circuit you request.

BEST INSULATORS

ILL YOU KINDLY name some of the best insulators for

‘/‘/ radio purposes? Also please name some of the best

conductors—A., G. M.

Fused quartz and ceresin wax are two of the best insulators
known, each having a resistivity of 5 billion billion ohms per
centimeter cube. Next comes hard rubber with a resistivity
one-fifth as great. Colorless mica and sulphur come next. Rosin
and paraffin also rank high as insulatcrs.

The best conductors are silver, copper, aluminum and gold
and are good conductors. The poorest conductors of the metals
or alloys are bismuth, Nichrome, mercury, cast iron and German
silver, in the order named.
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FIG. 1

THE CONNECTIONS DIAGRAM OF THE PPPA AMPLI-
FIER AND PQWER SUPPLY

HE standard push-pull power amplifier using a resist-

I ance coupled first stage of audio and a transformer—

coupled 245 push-pull output is shown in a new physical

dress. The circuit is an A, B and C supply of well-established
authenticity, and the dress is made good-looking at last.

LIST OF PARTS

C1—One .00025 mfd. mica condenser.

C2—One .01 mfd. mica fixed condenser.

C3, C4—Two 1 mfd. filter condensers, 1,000 volts DC continuous
working voltage, rating, 550 volts AC (root means square)
continuous working voltage rating.

C5, C6, C7, C8—Four Mershon condensers in one copper casing,
two of 8 mfd. and two of 18 mfd, with low bracket. Cat.
Q2.8, 2-18B.

C9, C10—Two 1 mfd. bypass condensers, 200 volts DC continuous
working voltage rating.

T1—One Polo Filament-Plate-Choke Supply; 110 volt 50-60
cycle primary, 724 volt secondary center-tapped, 5 volt 2 amp.
secondary center-tapped; 2.5 volt 3 ampere secondary center-
tapped, and 25 volt 12 ampere secondary center-tapped. Cat-
PFPCH. Note, for 25 cycles use Cat. PFPCH-25, for 40
cycles use PFPCH-40).

PPOC—One Polo output choke for push-pull (Cat. PPOC).

PPIT—One push-pull input transformer (select one you prefer).

SW—0One AC pendant through-switch, with 12-ft. AC cable and
male plug,

F—One 2 ampere fuse, with holder.

CO—One convenience outlet (for dynamic speaker AC cable).

PJ, PJS—Phonograph pick-up Jjack with automatic switch.

R1—One Lynch metallized resistor, 0.1 meg.

R2—One Lvnch metallized grid leak, 5.0 meg.

R3—One Multi-Tap Voltage Divider, 13,850 ohms, fourteen taps.

R4—One 30 ohm Clarostat Humdinger.

Two resistor mountings.

Six binding posts (Det., five blanks).

Speaker output jacks in bakelite assembly.

One cadmium plated steel chassis, with self-bracketing flanges,
one five-prong and three four-prong sockets built in; sockets
marked to identify tubes that go in them; subpannel drilled
and insulated where necessary.

One base cover for chassis, with six bolts and six nuts.

Four tubes one 280, one 227, two 245.

Chassis Construction Lends Beau

By Capt. P

Contri

The height is 7 inches, the width or direction in which the
sockets run, is 12 inches, and the depth is 10 inches. These
are overall dimensions,

On top are the power transformer, Mershon condenser of
two 8 mfd,, and two 18 mfd., the sockets, output device and
binding posts. Beneath are the filter and bypass condensers.
and voltage divider.

Thus the assembly is decidedly attractive to the eye, and
the tone quality will be no less attractive to the ear, provided
a good push-pull input transformer is used. This transformer
you are asked to select for yourself, or you may use one you
have.

Five Voltages Selected

Five positive voltage binding posts are provided, and these
may be used for bringing out the voltages you need, since
the voltage divider provides a plentiful assortment. Of the
group, 3, 6, 10, 16, 22, 50, 75, 90, 135 and 180, ten different
voltages, the diagram suggests 3, 6, 50, 135 and 180 as the
five, since these are most suitable for high-gain screen grid
receivers.

The bias of 3 volts is really 1 to 3, being taken care of
by a resistor adjustable from the top of the subpanel with
a screwdriver. This resistor is a Clarostat “humdinger,” one
terminal connected to the low end of the voltage divider, the
other Clarostat terminal to grounded B minus. This bias is
used for 224 RF tubes.

Advantages Listed

The PPPA has the following features:

(1)—Filament voltage for 245s in push-pull and for 280
rectifier; heater voltage for 224s and 228s, up to six such
tubes, including the 227 in the PPPA,

(2)—Plate voltage of 250 for the power tubes, with 50 volts
bias to spare, total 300 volts at 80 wa., with intermediate B
voltages.

(3)—All the bias voltages you will require.

(4)—Phonograph pick-up jack.

(5)—Post for detector (input) and two posts for speaker
(output).

(6)—About 60 mfd. of filter and bypass capacity.

(7)—As good an audio channel as can be built in a reactive
circuit, with large undistorted power output.

(8)~—Good appearance.

Right o1

(1)—In the Loftin-White direct-coupled circuit the grid of the
second tube is positive because it is connected to the same point
as the plate of the preceding tube.

(2)—When a screen grid tube is used in resistance coupling
with a moderately high voltage on the plate the screen grid
voltage should be high in order to make up for the difference.

(3)—In a screen grid tube the voltage drop in the coupling
resistor is of no practical importance, the applied voltage alone
being important.

(4)—AC hum in a receiver can be balanced out, under certain
conditions, by introducing a suitable amount of hum into the
grid circuit. L

(5)—A hot soldering “iron” js the best assurance of good
soldered joints.

(6)—Overheating of the soldering “iron” is one of the chief
reasons why melted solder will not flow into the joint.

(7)—Equality of all inductance coils and equality of rate of
change of all condenser capacities are essential for successful
ganging of several tuned circuits.

(8)—To make ganging of several tuned circuits really effective
there should be one capacity trimmer and one inductive trimmer
in each circuit.

(9)—In order to check the frequencies of broadcast stations
against a standard piezo oscillator it is necessary to have one
standard for each channel.

ANSWERS

(1)—Wrong. The grid is negative by the amount of steady
drop in the coupling resistor or by a less amount depending on
the return of the plate of the first tube relative to the cathode
of the second.

(2)—Wrong. The screen grid voltage must be lowered rather

“ﬂ-
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to A, B, C, Supply for 245 Output

V. O'Rourte

Editor

(9)—Compactness, enabling installation in “tight” consoles
or even in a table model receiver that has 12 inch cabinet
depth (front to back) or accommodation to 10 inch cabinet
depth if there is room to put the 12 inch stretch in the direc-
tion of the front panel

(10)—Economy.

The filter system uses a 1 mfd. paper dielectric condenser
of 1,000 volts DC continuous working voltage rating, 550
volts AC, root mean square, next to the rectifier and another
at the midsection of the filter chokes FC. The first condenser
has an effect on the output voltage, and only 1 mfd. is used
here because the voltages are satisfactory under the circum-
stances and the hum is less. Anyone desiring to increase
the voltage applied to the push-pull pair may put another 1
mfd. condenser in parallel with the prescribed capacity, making
certain, however, that it is of the same high voltage rating.
Do not put a 200-volt DC bypass condenser in this position,
as it will break down at once.

Chassis Ground and Negative B

The filter chokes, two windings to be interconnected to
constitute the mid-section, is inside the power transformer
case.

As the chassis should be grounded, this connection is most
casily made by putting a lug on the machine screw that holds
lown one side of the bracket of the Mershon condenser, and
“onnecting a wire from one of the terminals of the paper con-
lenser to the lug. )

The Mershon condenser provides almost all of the capacity
1sed in the filter. This particular Mershon is the one having
wo anodes of 8 mfd. each and two of 18 mfd. each. The
atalogue number, including bracket, is Q 2-8, 2-18B.

The different capacities of the Mershon condenser may be
listinguished easily. The smaller capacity is nearer the edge
f the copper casing. In all instances the copper casing is
iegative. The anodes, represented by lugs on the insulated top
of the casing, are positive. Attachment of the bracket to the
hassis, which is steel, takes care of grounding the Mershon
roperly to negative, provided negative of the B supply is
onnected to the chassis.

One 8 mfd. section is used as the condenser across the
XF bias (1 to 3 volts), one 18 mfd. as the “reservoir” con-
lenser at the filter output, the other 18 mfd. to bypass 180

‘rong?

an increased. If the screen grid voltage is high it may be
igher than the effective value on the plate, and when it is the
ibe does not function.

(3)—Wrong. This is true in a three-element tube but not in
screen grid tube. In a screen grid tube the screen voltage
ust always be considerably less than the effective voltage on
1e plate of the tube.

(4)—Right. One way of doing this is to use a grid bias re-
stor and adjusting this as is done when measuring the amplifi-
ition constant of a tube. Any hum introduced in the plate
rcuit is also introduced in the grid circuit but in opposite phase
 far as the effect is concerned. It can also be done as in the
oftin-White circuit,

(6)—Wrong. The “iron” may be too hot. If the “iron” is
>t and at the same time clean and well tinned the high heat
advantageous, but when the “iron” is too hot it is difficult
 keep it tinned.

(6)—Right. Oxide of tin forms on the surface of the iron in
e form of a film and this prevents solder from flowing readily.
(7)—Right. Equality of the inductances js essential in order
at matching may be done throughout the tuning range and
juality of rate of change of capacities is essential in order
at matching may be done at all.

(8)—Right. The capacity trimmers are used to bring about
uality of capacity at the low setting of the tuning control and
ductive trimmers are useful in equlizing the inductances.
(9)—Wrong. It is possible to use one frequency standard and
- harmonics for checking many different broadcast frequencies.
ven if an exact harmonic is not available it is possible to in-
rpolate and thus get a very close measure on the broadcast
2quency.

FIG. 2
UNDER-THE-PANEL VIEW OF THE PPPA AMPLIFIER
AND POWER SUPPLY

volts and the remaining 8 mfd. across the 50-volt bias section.

This same voltage of 50, used negatively for biasing these
particular tubes, is available as a positive screen voltage for
screen grid tubes, or for plate voltage for the grid-leak-con-
denser detector tube. This seeming double utility arises from
the fact that the heater circuits are independent of the cathode,
grid and plate circuits of the 227, 224 and 228 tubes, and of
course are independent of the filament circuit of the two 245s.

The intermediate voltages (other than 50) are bypassed by
1 mfd. 200 volt condensers, of which four are used. If sub-
stitute intermediate voltages are preferred, move the bypass
condenser over to the next section of the divider, or if ad-
ditional output voltages are required, bypass each of such
with 1 mfd,, also, obtaining the extra condensers and bind-
ing posts additionally.

Voltage Determinations

By using a high resistance voltmeter you may determine the
voltages by simple measurement, and without calculation of
voltage drop on the basis of known values of resistance and the
current flowing through each section of the divider. The
values of current are different in each section. Through all
sections flows the bleeder current, a little less than 22 milli-
amperes, when the power amplifier is worked with an average
tuner,

If the bleeder current is measured when there is no load on
the rectifier except the Multi-Tap Voltage Divider itself, the
reading will be in excess of 22 milliamperes, because the volt-
age is higher than 300 across the divider. This is due to the
low total current. The more current drawn, the lower the
voltage, principally because of the regulation of the rectifier
tube, the resistance of which increases with increase in current.

When the plate current of the audio amplifier tubes or of
the audio and radio amplifier tubes and detector is drawn from
the power amplifier, it is impossible to read the bleeder cur-
rent separately, as there is only one current flowing through
each section of the voltage divider. This is the sum of the
bleeder current and plate currents.

However, with the voltage across the two extreme terminals
known, and the total resistance of the Multi-Tap Voltage
Divider being 13,850 ohms, the current is calculated as 300
divided by 13,850, or about .022.

The Multi-Tap Divider consists of two enamelled wire-
wound resistors, on separate cores, mounted one above the
other on supporting end-brackets, and connected in series.
This connection is made at the factory. The entire unit is
tapped in resistance steps as follows: 3,000 ohms, 4,500, 2,000,
800, 700, 600, 550, 500, 450, 400, 200, 100 and 50. The zero lug
is the fourteenth and goes to the Clarostat. The “low” end
is therefore the one where the tops are closer together.

. “
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FIG. 824
WHEN SEVERAL STAGES OF SCREEN GRID TUBES ARE USED IN A RECEIVER THOROUGH FILTERING
IS DESIRABLE AND THIS CIRCUIT SHOWS HOW IT SHOULD BE DONE TO BE EFFECTIVE

frequency chokes and by-pass condensers should be con-
nected when it is desired to take utmost precautions in
isolating the several stages with respect to feedback.—A. M. C.
The circuit in Fig. 824 illustrates a case of thorough filtering
to prevent feedback both at radio and audio frequencies. This
might serve as a model.

DIVERGENCE OF OPINION

READ RECENTLY in a book on radio that resistance
Icoupled amplifiers are the most stable of all audio amplifiers.

Also I have read on numerous occasions that the resistance
coupled amplifier is the most unstable. It does not seem to me
that both statements, which are diametrically opposed, can be
true. What is your opinion?—V. O. S.

Possibly you read a statement that resistance coupled circuits
are probably the most stable because the coupling resistors are
non-reactive. The other, and opposing, statements were un-
doubtedly more positive and based on experimental evidence.
There is scarcely a resistance coupled amplifier that does not
oscillate at some frequency, unless special precautions have been
taken. Transformer and impedance coupled amplifiers are quite
often stable without special treatment. It is assumed that all
the amplifiers are operated by the same B supply, one at a time,
in making this comparison. So the conclusion would seem to be
that resistance coupled amplifiers are the most unstable. This
conclusion is not based on the probable effect of a reactance
but on general experience.

CAPACITY BETWEEN WINDINGS

T HAVE BEEN informed that the capacity between the pri-
mary and the secondary of a radio frequency transformer
reduces the amplification and that only when this capacity

is negligibly small can full gain be obtained. If that is true,

will you kindly tell how to reduce the capacity between the

windings?—J. A. F.

It is true, as was abundantly proved by a well-known radio
frequency transformer. Since the capacity depends on the dimen-
sions of the conductors involved, one way of reducing the
capacity between the windings to make the primary, if untuned,
of very fine wire. Since capacity also depends on the distance
between conductors and decreases with the distance, another
way of reducing the capacity is to put the two windings far
apart. This is limited practically by the fact that the farther
the windings are apart the more is the amplification reduced by
virtue of loose coupling. One way is to bunch the primary
wires in a slot in such a manner that each turn is coupled
inductively most effectively to the secondary, that is, putting
the primary near the center of the secondary, with an appreciable
distance between the turns of the two. Still another way is to
put the primary turns in a flat coil, pancake form, and placing
it in the middle of the secondary.

CONSTRUCTION OF C BATTERY ELIMINATOR

OULD it be worth while to build a C battery eliminator

operating on the same principle as the ordinary B supply

unit for a receiver using 245 power tubes? Would it be
worth while when using 250 power tubes?—W. C. K.

The only object of building a C supply would be to obtain the

C potential required without robbing the plate circuits of voltage.

For example, suppose the total available voltage is only 250 -volts

K INDLY SHOW a circuit diagram illustrating how radio

and 245 power tubes are used. These tubes should have 250
volts on the plates and 50 on the grids. Obviously, a total of
250 will not supply both. In this case it would be worth while
to build a C supply, provided that the 250 volt power supply
is large enough to handle the circuit. Otherwise it would be
necessary to get another B supply, one which gave a total of
300 volts. With this it would not be necessary to use a separate
C supply. The situation is somewhat the same with 250 power
tubes. These require 450 volts on the plates and 84 volts on the
grids, a total of 534 volts. Few B supply units give this voltage,
so when the total voltage available is less than 500 volts it would
pay to use a separate C supply. It should be noted that it costs
practically nothing to operate a C supply giving 84 volts or more
and it costs an appreciable amount to get 84 volts from the
regular high power B supply. For example, suppose the receiver
contains two 250 tubes, which draw a plate current of 110 mil-
liamperes. Since the bias required is 84 volts the power con-
sumption for the C supply alone is 9.24 watts, The same voltage
could be obtained from a C supply with less than a watt.

REDUCING STATION INTERFERENCE

N MY PRESENT location on Long Island I am troubled
considerably by interference from a local high power station.
Can you suggest how to get rid of itr—H. B. G.

If it is the station you want to get rid of, you have two courses
open, move the station or move the set. If neither is practical
you might try to' eliminate the signal from the station. One way
of doing this is to get a more selective set. Possibly the simplest
remedy in the case is to install a wavetrap in the antenna circuit.
Wind some heavy magnet wire on a 3-inch bakelite tube, or
other insulating tube, and connect a .0005 mid. condenser in
series with the coil. Connect this in the antenna circuit and
tune the trap to the interfering signal. An alternative connec-
tion is to put a second winding of about 10 turns on the form
and connect this small winding in series with the antenna, tuning
the trap to the interfering signal. Close tuning is necessary.
The trap will help a great deal. You should use about 40 turns.

EFFECT OF LONG FILAMENT LEADS

HE MEASURED voltages across the terminals of my fila-

ment transformer is slightly over the rated values but the

voltages across the same leads measured at the tubes is
much below normal, and for that reason the performance of my
set 1s not satisfactory. What is the cause of the difference in
the voltages and how can it be remedied?—N. L. W.

The difference, of course, is due to the voltage drop in the
leads between the transformer and the tubes and the remedy is
to reduce the resistance in these leads. This reduction may be
effected either by making the leads of heavier wire or by making
them shorter. Making both of these changes would be desirable.

SPEAKER HUM REMOVED

ECENTLY I bought a receiver in which there was provision

for the field of a 90-volt dynamic speaker. I connected a

Jensen dynamic to the binding posts provided and the re-
sult is a terrific hum which can be heard even above loud signals.
I had used the same speaker before, taking the field current
from a special B supply unit, and there was hardly any hum.
What little there was could only be heard close to the speaker.
What is the trouble and how can it be remedied?—H. A. D.

;
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The field current supplied by the new receiver is not filtered
‘well enough. It may be that the filter in the B supply becomes
nverloaded when the extra current is taken. The remedy is to
provide additional filtering. A large by-pass condenser across
the field winding may be sufficient, but it may be that you also
‘have to use a choke coil in series with the field winding. Why
‘not continue to use the B supply unit that did provide adequately
filtered field current?

COMBINING AC AND DC

S IT POSSIBLE to build a receiver so that DC is used on
I the filaments of the radio frequency amplifier and the detector

and AC on the filaments of the audio frequency tubes? Would
‘there be any advantage in arranging a circuit in this way?
—W. H. C.
It is perfectly feasible to arrange a circuit that way, and many
teceivers are so built. Using DC up to and including the detector
‘may make it easier to eliminate hum, but otherwise there is no
advantage. It would be much simpler to use AC throughout.

POLARITY TESTS

AN YOU SUGGEST any methods of testing the polarity
C of voltage sources, such as that of the DC power supply?—
W.J. S.

One of the simplest polarity testers is a glass of water in
which a small quantity of salt has been dissolved. Put the two
terminals in thé water, as far apart as practicable. Bubbles will
appear around both terminals but there will be twice as many
around the negative. Another simple test is one involving the
use of a raw potato. Cut a potato in two and insert the terminals
into one of the cut surfaces. Around the positive terminal a
green spot will form. There is also a tester available which
works on the principle of the neon cell. The device has two
neon cells, and it is arranged so that when the device is con-
nected across a DC voltage source one cell lights up, indicating
the polarity. If the device is connected across an AC voltage
both cells light up. This is one of the handiest devices gotten out.

RESISTANCE-COUPLED RF

OULD IT BE practical to use resistance coupling and
\;‘/ screen grid tubes in the radio frequency amplifier? I am

desirous of building an amplifier of this type provided
that it would be satisfactory—E. A. B.

It would not be satisfactory. In the first place even screen
grid tubes do not work efficiently in resistance coupled circuits
at high frequencies and in the second there would be no selectiv-
ity. There would be a good deal of detection in the RF amplifier
which would give rise to repeat tuning.

IMPEDANCE-COUPLED AMPLIFIER

S IT POSSIBLE to get as good quality with impedance-
Icoupled audio amplifiers as with resistance coupled circuits?

Are there any advantages of impedance aside from quality
over resistance couplers?—W. C. C. )

There is very little difference between the quality of output
of the two types of couplers provided that the impedances of
the impedances are high. The quality from a resistance coupler
is slightly better at the low frequencies. Impedance couplers
have no advantages. Both types of amplifiers are subject to the
same disadvantages and impedance coils cost much more than
resistances. They also occupy more space in the set and an
impedance coupled circuit takes more plate current.

THE MORGAN AMPLIFIER

OME TIME AGO you published a type of circuit which you
S call the Morgan amplifier. Have you tested this amplifier
thoroughly and is it as good as claimed? Have you had
any reports on the circuit, favorable or otherwise?—J. J. R. *
The circuit was developed by Prof. Morgan who knows his
subject thoroughly. The circuit is correctly designed. We have
had no unfavorable reports whatsoever, but we have had some
very enthusiastic reports. One who built the circuit reported
that before he could get satisfactory results he had to make
minor changes in the voltages but after he had made these
changes the circuit was by far the best he had ever listened to.
That changes are necessary at times is clear from the fact that
tubes are not equal. It is necessary to make small changes in
the voltages to compensate for these differences. But they are
easily made. :

GET A NEW B SUPPLY

HAVE A B supply unit which I used with an old five-tube

receiver. It gave good service on the old set and I am now

wondering whether it will work the MB-29 tuner and an
audio frequency amplifier using two 245s in the last stage. What
do you say?—A. B. Q.

Since you said nothing as to what B supply unit you had we
can only guess as to its adequacy in the new receiver. Our guess
is_that it will be sadly lacking in power and that the results
with the new combination will not be as good as those with
the old. By all means gét a B supply which is able to handle
the MB-29 and the power amplifier. Since you have the old
B supply, you might try it on the new combination before you
get the nev B supply. Undoubtedly you will find that a substan-
tial B supply is a good investment.
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FIG. 825
.A SIMPLE FIVE-TUBE RECEIVER EMPLOYING
SCREEN GRID AMPLIFICATION IN THE FIRST
STAGE AND PUSH-PULL IN THE OUTPUT. GANG
CONTROL OF THE TWO TUNED CIRCUITS IS A
FEATURE.

GANG TUNING DESIRED

ILL YOU PLEASE publish a diagram of a circuit as
V‘/ follows: One screen grid tube of the 222 type, one
201A detector, one 201A amplifier, one stage of push-
pull with 112A tubes, transformér coupling, and gang control
of the two tuned circuits.—]. A.'J.
See Fig. 825 above for the circuit you request.

BEST INSULATORS

ILL YOU KINDLY name some of the best insulators for

V‘/ radio purposes? Also please name some of the best

conductors.—A. G. M.

Fused quartz and ceresin wax are two of the best insulators
known, each having a resistivity of 5 billion billion ohms per
centimeter cube. Next comes hard rubber with a resistivity
one-fifth as great. Colorless mica and sulphur come next. Rosin
and paraffin also rank high as insulators.

The best conductors are silver, copper, aluminum and gold
and are good conductors. The poorest conductors of the metals
or alloys are bismuth, Nichrome, mercury, cast iron and German
silver, in the order named.
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EQUALITY LAW
IS EVADED AS
IMPOSSIBLE

Washington.

Strict adherence to the Davis amend-
ment to the radio law for the equal dis-
tribution of radio facilities among the
zones and states is a ‘“physical impossi-
bility” if satisfactory reception for all
listeners is to be provided, Federal Radio
Commissioner Harold A. Lafount told
the Senate Committee on Interstate
Commerce.

After Senator Dill (Dem.), of Wash-
ington, and co-author of the amendment,
again had criticized the Commission for
its failure to observe the requirements of
the law, Commissioner Lafount said re-
ception would be ‘“ruined” if the Com-
mission attempted to follow it to the let-
ter.

Despite the inherent difficulties of the
amendment, he said, the Commission has
accomplished a virtual equality in the
distribution of stations and wavelengths
among the five zones into which the
Nation is divided, based on population,
but has been unable to do so in the case
of power distribution,

Calls Board a Violator

Although Senator Dill admitted that
the Davis amendment is not satisfactory
in every detail, and that some other yard-
stick for the distribution of facilities
should be provided, he declared this does
not alter the fact that the Commission
has violated the intent of the law.

“The Commission has evaded the law
and has not adhered to it to the letter,”
declared the Senator. “The Commission
has taken it upon itself to readjust the
law when it should have followed it.

“I am not satisfied with the Davis
amendment, and I never have been, but
the public demand that something be
done about the then chaotic radio con-
ditions forced its enactment,” Senator
Dill continued. “I do not believe that
both houses of Congress would agree to
its repeal, but want a substitute for it
firstt. They do not trust the Commis-
sion.”

Commission Replies

Commissioner Lafount called attention
to the fallacies of the Davis amendment.
The zones are so disproportionate in
size, he declared, that the smallest of
them, the first or eastern zone, does not
cover a geographical area as large as the
state of Montana, which is only about
one-fiftenth of the entire fifth or west-
ern zone. Yet, he declared, under the
law, the geographically great fifth zone
may have no more radio facilities than
the compact first zone.

Moreover, he said, when the Davis
amendment was passed, the eastern and
middlewestern zones, in which the great-
est centers of population —New York
and Chicago—were located naturally had
the largest number of stations. It was
natural, he said, that they should have
had more broadcasting power, and al-
though there has been a sweeping real-
location, this same power situation ob-
tains today.

Commissioner Lafount said that at-
mospheric and other physical conditions
which have the tendency either of ab-
sorbing or accentuating radio signals,
which prevail in different localities, also

prevent a mathematical allocation of fa-
cilities.
Granite Plays Its Part

For example, he declared, along the
Mississippi Valley reception is excellent,
while a station broadcasting with the
same power and on the same wavelength
in New England will not be heard over
a range even approaching that of the
transmitter in the Mississippi Valley.
This, he said, is because of the granite
apsorption in New England.

Asked by Senator Dill what a ptoper
system of regulating broadcasting should
be, Commissioner Lafount said such a
proposition should be left to the judg-
ment of the Commission. It is a con-
tinuous problem, he said, needing almost
day to day attention and revision, and
should be kept fluid, without restrictive
laws which do not recognize the en-
gineering problems.

A discussion of the chain program
problem, and of reports of duplication
of such programs on the listeners’ dial
was precipitated by Senator Brookhart
(Rep.), of Iowa, according to “The
United States Daily.” The Senator said
that in his state a listener reported that
he received the same program 20 places
on his dial.

Finds Distance Appetite Wanes

Commissioner Lafount said few com-
plaints of duplication are received by the
Commission. People today, he said, are
content to listen to stations in close prox-
imity to the point of reception which
offer chain or other programs, and do
not attempt to pick up distant stations
as they formerly did when it was a
novelty.

Senator Dill asked why the Commis-
sion did not limit the broadcasting of
chain programs on cleared channels,
used by high-powered stations, so there
would be a minimum of duplication. He
suggested that the Comimission might re-
strict the use of chain programs on cer-
tain of the eight cleared channels as-
signed to each of the five radio zones.

Questioned as to the proposal to im-
pose license fees upon broadcasting sta-
tions with a view to defraying the cost
of administering radio in the United
States, Commissioner Lafount said he
was not definitely opposed to such a
system, but that it would be extremely
difficult to handle.

Rates Under Secretary

At the outset of the hearing, the
chairman of the Commission, Ira
Robinson, resumed his testimony, begun
the preceding day. Senator Kean (Rep.),
New Jersey, interrogated the witness as
to the existing conditions in the New
York metropolitan area, wherein certain
high-powered broadcasting stations, ac-
credited to the New York quota, have
their transmitters located in New Jersey.
He said these transmitters “blanket out”
reception of New Jersey stations, and
should not be permitted under the law
which recognizes such conditions.

Mr. Robinson said the Commission, in
administering radio, looks upon it from
the broad national viewpoint, and how
the American public generally may be
served to the maximum extent. He said
the Commission has had the New Jersey
controversy aired before it.

Advertising rates of broadcasting sta-
tions were the basis of further examina-
tion of Commissioner Lafount by Sen-
ator Dill. He asked why WOR, in New-
ark, N. J., of only 5,000-watt power, re-
ceived greater compensation for use of
its station than some 50,000-watt sta-
tions. Commissioner Lafount said the
New Jersey station is so situated and so
equipped that “it can reach more people
than some of the 50,000-watt stations.”

BOARD PROBES
BAD RECEPTION
IN ALLEGHENIES

Washington.

The Allegheny Valley delegation in
the House, with Representative Estep
(Rep.) of Pittsburgh, Pa., as spokesman,
conferred with the Federal Radioc Com-
mission with a view to getting better
radio reception facilities.

There is interference between WJAS
and WCAE, it was stated by the deie-
gation. The Radio Commission an-
nounced it would make an investigation
of the situation through its engineers.

. There were five members of the
House at the conference. They were
Mr. Estep, as spokesman; Representa-
tives Kelly (Rep.), of Edgewood, Pa.;
Porter (Rep.), of Pittsburgh, Pa.;
Campbell (Rep.), of Grafton, Pa., and
Sullivan (Rep.), of Pittsburgh.

Speaks for Pittsburgh

After the conference, Representative
Kelly said that Pittsburgh has four
broadcasting stations, “perhaps fewer,” he
said, “than any other city of its size in
the United States.”

He added:

“Complaints are being heard from
radio listeners-in that there is great in-
terference and a generally unsatisfactory
condition within the city proper. The
delegation at its conference urged bet-
ter radio reception facilities for the
Pittsburgh section of the country. Un-
der the Radio Commission act of 1928,
the so-called Davis amendment -called
for equitable allotment of power chan-
nels. Five zones were established and
certain channels allocated to each one of
them. The Pennsylvania territory comes
within Zone 2.

Not Given Quota

“At the present time this zone has not
yet been given its equitable portion of
the national and regional channels.
Three zones have been given more than
the channels to which they are entitled.

“Our state is under the disadvantage
of having less than the gquota facilities
it is entitled to. The same is true, par-
ticularly, of our Zone 2, while other sec-
tions of this country enjoy more than
their just quota.

“The conditions have been growing:
worse In our zone than anywhere else
since the reallocation of 1928. Our peo-
ple have been hoping that the Federal
Radio Commission would make the nec-
essary readjustments in the interest of
better radio reception in our zone. Ever
since the 1928 reallocation, we have been
deprived in the Pittsburgh section of one
cleared channel, the 1,020 channel.

“The Federal Radio Commission now;
I believe, will make the necessary re-
adjustments as the result of the prom-
ised engineering investigation of out
present unfortunate situation.”

LOOK AT YOUR WRAPPER

You will see hy the date thereon when
your subscription for Radio World ex-
pires. If the subscription is about to run
out, please send us renewal so that you
will not miss any copies. Subscription
Department, RADIO WORLD, 145 West
45th St., N. Y. City.
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RCA EXTORTER,
SENATE HEARS;
DEMANDS CITED

Washington.

Having obtained licenses for trans-
ocean radioing of news, Press Wireless,
'Inc., sought apparatus from the Radio
Corporation of America and was met
with extrotionate demands, said Joseph
Pierson, president, addressing the Sen-
ate Committee on Interstate Commerce.

Tells of Demands
Here is what Mr. Pierson said RCA

demanded:
“Communication must be between
points ‘within the continental United

States’ only.

“Will rent, but not sell, apparatus to
Press Wireless, Inc., and (a) Press Wire-
less must pay RCA the General Electric
Company’s price for building the appa-
ratus plus 45 per cent profit for the

RCA; and (b) Press Wireless must pay °

as royalty or rental 5 per cent of the
gross receipts to the RCA.

“Use can be for press messages only.

“Press Wireless must charge its clients
‘with a view to earning a reasonable
profit,, and not as a mutual company.

“Press Wireless must allow RCA to
inspect its apparatus and its accounts
at will.

“Press Wireless, Inc., must surrender
to RCA without any charge whatsover
all patents or patent rights it now has
or will ever have.”

No Chance to Live

“RCA wants,” said Mr. Pierson, “not
only high tribute indefinitely prolonged,
but they even would force us to give up.
to them use of these valuable frequencies
which the Federal Radio Commission
licensed only to us.”

He explained that Press Wireless, Inc.,
is authorized by the Federal Radio Com-
mission to create a trans-oceanic radio-
telegraph network for the transmission
of news dispatches for the American
press. It has been granted 20 trans-
oceanic frequencies for such a service,
which later will be augmented by 20 do-
mestic frequencies for continental trans-
mission of press dispatches.

RCA has refused to sell it equipment
for such a service, Mr. Pierson said, but
offered to “lease” the necessary appara-
tus, under ‘“extortionate” conditions.

Eight Experimental Frequencies

Press Wireless, Inc, has been granted
authority by the Federal Radioc Com-
mission to maintain experimental opera-
tion on eight frequencies in the trans-
oceanic band, preparatory to its estab-
lishment of a press communications sys-
tem. Stations in Chicago and Los An-
geles were licensed to maintain the com-
munications.

WANTS VOLTAGES STATED

UST a word in regards to your maga-
zine. I think it is one of the most
complete magazines on the subject of

radio that I can or any one else can pur-
chase, and I hope you continue with the
fine articles found within its covers.

There is one thing I think would be of
help to me as a novice and that is when
you diagram a circuit please mark the
voltages which the tests you made show
to work the best.

JAS. BROWN,
Flemington, W, Va.

74 Stations Now
in Northern Europe

Washington,

Broadcasting stations in northern Eu-
rope, comprising Norway, Sweden, Den-
mark, Iceland, Finland, Esthonia, Latvia,
Lithuania, Danzig, and Czechoslovakia,
have been increased to 74, according to
an announcement of the Department of
Commerce after a check-up of the sta-
tions in these countries.

Among these countries Sweden leads
with 32 stations. Norway is. second
witth 12 and Finland third with 9 sta-
tions, Denmark has 6 stations, Dan-
zig 5, Czechoslovakia 4, Iceland and Es-
thonia 2 each and Latvia and Lithuania
1 each.

The highest powered station listed is
in Lahtis, Finland, which operates with
40,000 watts on a wavelength of 1,552.8
meters. The second strongest station
is SBG in Motala, Sweden, which oper-
ates with 30,000 watts on a wavelength
of 1,348 meters. The remaining 72 sta-
tions range in power from 50 to 12,500
watts. -

WMAK STARTS
NEW WAVE SUIT

Washington.

A new appeal in the Buffalo broad-
casting case, involving the Buffalo “Eve-
ning News” and WMAK, of that city,
was filed with the Court of Appeals ot
the District of Columbia by WFBL, at
Syracuse,

The Syracuse statio nappeals from the
action of the Commission removing it
from half-time operation on the 900-
kilocycle channel, and placing it full time
on the 1490-kilocycle channel. 1t con-
tends that the Commission did not act
directly on its application for increased
time and power on the 900-kilocycle
channel.

The Commission, in its decision, is-
sued a construction permit to the news-
paper for a station to operate full time
on the 900-kilocycle channel, which now
is shared by WMAK and WFBL. Pre-
viously, WMAK filed an appeal from
the action.

Coincident with the filing of the new
appeal, the Commission filed with the
court its statement of facts and grounds
for decision in the Buffalo case. Asking
that the appeal of WMAK be dismissed.
because the reasons cited are not spe-
cific, the Commission states it granted
the Buffalo “Evening News” appeals be-
cause the Buffalo Broadcasting Corpora-
tion, controlling WMAK, has a virtual
monopoly of broadcasting facilities in
Buffalo.

This corporation, it states, controls the
four leading broadcasting stations in Bui-
falo, namely, WKBW, WMAK, WKEN
and WGR.

NEW' DRAKE'S ENCYCLOPEDIA

1,680 Alphabetical Headings from A-
battery to Zero Beat; 1,025 Illustrations,
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Layouts. Price, $6.00. Radio World, 124
W. 45th St, N. Y C

READ OUR CLASSIFIED ADS
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anyt.hing to sell. 10c a word, $1 minimum.
Radio World, 145 W, 45th St, N. Y. City.

NO DANGER NOW
OF TUBE TRUST,
RCA MAINTAINS

Washington.

“There is no danger whatever of a
monopoly in the radio tube field,” John
W. Davis, as counsel for the Radio Corp-
dration of America, told the Federal Trade
Commission in asking the Commission to
discuss its tube monopoly complaint
against RCA.

The Trade Commission had charged
that Clause 9 of patent licenses granted
by RCA to |set manufacturers violated
Section 3 of the Clayton act and Section 5
of the Federal Trade Commission act, “on
that the RCA"” required the licensees to
use, for initial installation in manufactur-
ing the patented electrical circuits licensed
thereby, radio tubes purchased from the
corporation.”

Licensing Competitors

Mr. Davis declared in his motion that
“Clause 9 has not been enforced by the
Radio Corporation for over a year and a
half past” and that the RCA “has also
been permanently enjoined by a United
States court.”

“The Radio Corporation,’ his motion
continued, “is, in fact, actually aiding its
tube competitors by licensing them under
its tube patents.”

Now Oppose Policy

“Clause 9 of the patent license to the
set manufacturers was in effect for ap-
proximately one year,” added Mr. Davis.
“During that time the sales department
of the Radio Corporation became thor-
oughly convinced that, wholly apart from
its legality or illegality, the policy em-
bodied in Clause 9 was very undesirable
from a purely merchandising standpoint.”

Press Exploration

Licenses Renewed

Washington.

The licenses held by the New York
“Times” and the San Francisco “Exam-
iner” for high frequency radio communi-
cation with scientfic expeditions in remote
areas of the globe have been extended
for a period of six months by the Federal
Radio Commission.

The “Times” station maintains direct
communication with the Byrd Antarctic
expedition and uses a power of 1,000
watts on high frequencies in the inter-
national band. The “Examiner's” sta-
tion has been used for communication
with the expedition of Sir Hubert Wil-
kins and with various airplane flights in
the Pacific territory.

When Louis M. Loeb, of New York,
attorney for the “Times,” applied for the
extension he supported his glaim by
quoting Admiral Byrd as follows:

“No group of men ever appreciated
the advantages of radio more than the
members of the Antarctic expedition. It
has been invaluable. I think it would
be fair to say that it would have been
impossible to have carried out the opera-
tions of an expedition of so many units
without radio.”

Commissioner Sykes advised Mr. Loeb
that the Radio Commission had no in-
tention of cutting off radio communica-
tion with the Byrd exploration party.
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BILL BARS ALL
UTILITIES FROM
STATION RIGHTS

Washington.

Legislation which would prohibit the
ownership or operation of broadcasting
stations by public utilities or their sub-
sidiaries will be offered by Senator
Brookhart (Rep.), of lowa, he an-
nounced.

At a hearing of the Senate Committee
on Interstate Commerce relative to the
Couzens bill to create a commission on
communications, which also would con-
trol radio, Senator Brookhart declared he
believed public utilities should not be ac-
corded channels. He also deplored the
use of channels and ownership of broad-
casting stations by newspapers, but said
he would offer an amendment to the
pending bill to exclude utilities.

The announcement was made by the
Senator when the Chairman of the Fed-
eral Radio Commission, Ira E. Robinson,
was on the witness stand. Robinson
had called to the Committee’s attention
the recent decision of the Court of Ap-
peals of the District of Columbia, over-
ruling a decision of the Commission re-
specting WENR, at Chicago, a 50,000
watt station, owned by the Insull public
utility interests.

Thirteen Utilities Stations

The Commission had denied the station
an increase in broadcasting time from
ttwo days per week to at least one-half
time. The court overruled this decision,
granting to the Insull station one-half
time on the channel in question, order-
ing that this time be taken away from
‘WLS, also of Chicago, operated by “The
Prairie-Farmer.”

An analysis recently prepared by the
stations on the air operated by public
power utilities.

In his testimony, Robinson disclosed
that the Commission shortly expects to
take action on the case of KWKH at
Shreveport, La.,, owned by W. K. Hen-
derson, who, it is alleged, uses indecent
and profane language over his station.

Congress Distrusts Board

Senator Dill criticized the Commission
sharply for its failure to carry out the
terms of the Davis equalization amend-
ment to the radio law, which requires the
equal distribution of radio broadcasting
facilities among the five radio zones into
which the country is divided. He said
that Congress cannot trust the Commis-
sion to distribute the facilities equally as
the Davis amednment requires, and that
he will endeavor to have a formula
worked out by Congress, which will be
“ironclad” and not give the Commission
any leeway so that it will not misinter-
pret the intent of the law.

In the course of his testimony, Chair-
man Robinson was questioned as to li-
cense fees for broadcasting stations and
other users of the ether; high power and
cleared channels for broadcasting sta-
tions; whether broadcasting stations
should be considered public uttility com-
mon carriers, open to all, and other gen-
eral broadcasting questions now in con-
troversy.

The witness favored the imposition of
license fees as a means of defraying the
costs nf administering radio. He op-
posed higher power and cleared channels
generally, saying he did not go along
with the Commission in its interpreta-

Dill Asks Arrest
of Air Profaner

Washington.

Senator Dill (Dem.), of the State of
Washington, again addressed the Senate
on the use of profanity over the radio,
reclaring that if KWKH, at Shreveport,
La., continues to disregard the law in
this respect, its owner should be arrested
and the station discontinued.

Mr. Dill, co-author of the radio act,
took the floor to explain that, in object-
ing to the use of obscene language over
the Shreveport station, which is owned
by W. K. Henderson, he did not wish to
be interpreted as objection to Mr. Hen-
derson’s policy of attacking chain stores.
Some independent merchants have
wrongly made this interpretation, he
said, while he has been opposed only to
the use of profane language.

“As I have said before, I took up this
matter with the Commission, and the
Commission said it had no affidavits as
to the indecency and obscenity being
used,” declared Senator Dill. “I think it
now has some and will have many more.”

Senator Walsh (Dem., of Montana,
inquired whether the matter had been
referred to the Attorney General, and
whether the existing law, in the opinion
of Senator Dill, is adequate to meet the

situation. Senator Dill said he thought
existing law fully adequate to cover
the case.

“I have written a letter to the Attor-
ney General calling his attention to
statements I have made and to sections
of the law, and have suggested that he
refer the matter to the United States
attorney in that district, so that the use
of profanity may be stopped or the
owner prosecuted under the criminal pro-
visions of the act,” concluded Senator
Dill.

Two Cities Obtain

Radio Police Permits

Washington.

The police departments of two cities
have been granted authority by the Fed-
eral Radio Commission to use short
waves for the creation of crime detec-
tion and criminal apprehension services.
The cities are Minneapolis, Minn., and
Tulare, Calif.

Construction permits were also granted
to these police departiments for stations
to use channels in the continental high
frequency spectrum. Many other cities
have already established such service
and many more now hold construction
permits for the erection of stations of
this character.

All Parts
for the

ABC Supply

as described by Capt. Peter V. O’Rourke
Provides filament and heater voltages for
227, 224, 245 push-pull and 280, and four-
teen B voltages.
are already mounted $30.00
on steel chassis at...

[Order C. O. D. or remit with order.]

Guaranty Radio Goods Co.
143 West 45th Street,
New York, N. Y.

These parts are com-
plete less push-pull
input transformer and

DEFOREST SAYS
AR IS FULL OF
“AD” AVARICE

By DR. LEE DeFOREST

Newl_y Elected President of Institute
of Radio Engineers

The insidious influence of the avari-
cious advertiser and his stupid insistence
on direct advertising have, I regret to
observe, become increasingly effective
and devastating.

As the so-called “Father of Radio
Broadcasting” 1 wish again to raise my
voice in most earnest protest against
this revolting state of affairs.

The present all too marked tendency
of the broadcast chains and of many in-
dividual stations to lower their bars to
the greed of direct advertising will rap-
idly work to sap the life-blood and de-
stroy the greatest usefulness of this mag-
nificent new means of contact which we
engineers have so laboriously toiled to
upbuild and to perfect.

Public Flareback

In all seriousness I attribute a part of
the present undeniable slackening in
radio sales to the public as actually due
to this pernicious advertising. The radio
public is, I believe, becoming nauseated
by the quality of many of the present
programs. Short-sighted greed of the
broadcasters, station owners and adver-
tising agencies, is slowly killing the
broadcasting goose, layer of many golden
eggs.

Too long has this perilous situation
continued without earnest protest from
our organization. We members of this
institute must be jealous of its good
name, regardful of a wise suyervision of
this broadcast institution.

We should, I maintain, take active
steps to get rid of the stupid avarice
which is killing the most splendid and
potent means of entertainment, culture
and education which mankind has yet
devised.

Foreign Relish by Domestics

If we anticipate the day of the inter-
national broadcast, when American pro-
grams are interchanged with those from
Europe, you may rest assured that any
foreign programs of high-class music
will be relished in this country in pref-
erence to much of the stuff which Amer-
ican audiences are now compelled to
hear.

This factor, the international broad-
cast, is at hand. The sterling work of
radio communication eigineers the world
over in the fascinating field of short-
wave transmission is rapidly bringing it
to pass. And this development will
eventually mean mutual acquaintanceship
among people, international amity, an
end of war, and finally the blessings of
one common tongue.

TRIAL SUBSCRIPTION, 8 WEEKS,

$1.00. Send $1 and we will send you
Radioc World for 8 weeks, postpaid.
RADIO WORLD, 145 West 45th St.,
N. Y. City.

ARISTOCRAT FLOOR SPEAKER

With Molded Wood Horn and Horn
Motor built in. Good value. $12.00.
Acoustical Engineering Associates, 143 W.

tion of the Davis amendment. Just East of Broadway 45th St., N. Y. C.
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“RECEIVER FOR

KOLSTER ASKED
ON $17,000,000

' Paterson, N. J.

A receiver for the Kolster Radio Corpora-
tion, was asked by David Schiffman of
Passaic, N. J., as owner of 200 shares of
common stock. Vice Chancellor Lewis,
signed an order, returnable, directing the
Kolster officers to show cause why a re-
ceiver should now be appointed. Mean-
while the corporation was enjoined from col-
lecting or contracting any further debts.

Executives of the $17,000,000 corporation
were in conference following filing of the
petition. Ellery W. Stone, president of the
corporation, said that on advised counsel,
executives of the corporation would make
no statements.

Cites $916,233 Loss

Mr. Schiffman said he found the corpora-
tion sustained a loss of $916,233 in 1929, its
financial statement listing assets of $7,011,-
758 in certain patent rights, “which your
complainant alleges are fictitious and of no
value.” The statement showing such assets.
according to the petition, was made ‘“‘as part
of a scheme to sell stock to the stockholders
of record as of April 30th, 1928 at $22 a
share, The same stock, according to Mr.
Schiffman’s petition, was being quoted in
the market at $5 a share at the time his
petition was filed. .

Kolster Radio shares were selling on the
New York Stock Exchange at 414 just be-
fore the receivership application, then
dropped to 215 . In 1929 the high was 7834.

Sales Grow, Profits Drop

Mr. Schiffman alleged that while the com-
pany in 1928 showed gains in sales, its net
profits declined 75 per cent, due to increased
cost of manufacturing and to competition.

The Kolster Radio Corporation was in-
corporated in Delaware on July 1st, 1926, as
Federal-Brandes, Inc, and changed its
name on April 9, 1928. As of Nov. 1, 1926,
it purchased the entire capital stock of the
Brandes corporations in Newark, Toronto
and London. Later it acquired the capital
stock of the Federal Telegraph Company by
exchanging share for share of its A com-
mon stock for the $10 par value shares of
the Federal Company.

Rudolph Spreckels, head of the Spreckels
Sugar Corporation, js chairman of the board

WABC Teéting New
Site for 50 kw. Plant

WABC, key station of the Columbia
Broadcasting System, which has been
seeking a site for its proposed 50 kw
transmitter, is testing field strength near
Jones Beach, L. I, twenty-five miles out
of New York City.

The company telegraphed the Federal
Radio Commission for permission to test
for 10 days and obtained it.

The station will use the call letters
W2XAN, the WABC short wave trans-
mitter, but will operate on the WABC
frequency of 860 kilocycles. Granting of
the license is another step in the Colum-
bia’s effort to find a suitable location for
its high-power transmitter, which it wants
to locate where it will not interfere with
other stations. The original intention to
locate the station at Columbia Bridge,
N. J., was abandoned because of opposi-
tion in New Jersey,

Literature Wanted

HE names and addresses of readers of

RADIO WORLD who desire literature

on parts and sets from radio manufac-
turers, jobbers, dealers and mail order
houses are published in RADIO WORLD
on request of the reader. The blank at
bottom may be used, or a post card or let-
ter will do instead.

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

Address

City OF LtOWRD s.icueievccsnessesessoscssccssoses

SEALE .eeioricriiceiraninrienioraans eeeeriranas

W. V. Bozzelle, 529 Newton St., Gretna, La.
Bruce Adams, St. Onge, So. Dak. i
Walter Magamol, 19 N. Fourth Ave., Highland
Park, N. J. .
Nicholas Lalli, 19 No. Iowa Ave., Atlantic City,
T N
ﬁ)hn J. Martin, 1711 Stanwood St., Phila., Pa.
. B. Wyatt, 288 Main St., Room 308, Wor-
cester, Mass. X
F. E. Broadhurst, 6394 Trumbull Ave., Detroit
Mich.

Benjamin Berger, 1443 Wilkins Ave,,
N. Y. City, N. Y. -
W. G. Schoettler, Box 501, Atlantic City, N. i,[
Wm. Kaiser, 1610 Blue Is. Ave, Chicago, Ill.
Raymond P. Mahoney, 1303 Divinity
Phila, Pa.

Elmo L. Barrett, Jr.,, P. O. Box 23, Morgan-
town, W. Va,.

C. L. Sowder, 1502 Melrose Ave., N. W., Roan-
oke, Va. .
Wm. R. Sewell, 6192 Hecla Ave., Detroit,
Mich.

B. C. Brewton, Claxton, Ga.

Emil De Legien, 1104 Carroll Pl, Apt. E. 4,
Bronx, N. Y. City.

Fred Buettner, 1333 Wilmerding Ave., E. Mec-
Keesport, Pa, .
A. G. Chiginski, 716 7th St., S. W., Washing-
ton, D. C.

Lee Deane, R. No. 3, Kingsville, Mo.

Wm. C. Ogle, 1759 2nd St., San Diego, Calif.
L. D. Orr, Box 306, New Bethlehem, Pa.
Bob Lamb, c/o0 Leesburg Radio Amateurs
Assoc., Leesburg, Fla.

STATION RATES
UNRESTRICTED

Washington, D. C.

The Interstate Commerce Commission
has no authority over rates charged to
advertisers by broadcasting stations and
chains, Commissioner Joseph B. Eastman
told a Senate committee, as he recorded
himself in favor of a communications
commission, )

Broadcasting stations, the Interstate
Commerce Commissioner explained, are
not regarded as being engaged in the
transmission of intelligence as common
carriers. No complaints have been made
as to broadcasting rates, he added, and
only one request for an investigation,
which was received two years ago from
the C. K. MacAlpine Company, 50 Church
Street, New York City, had ever been
received by the commission.

Bronx,

Place,

A THOUGHT FOR THE WEEK

HERE’S an idea that may appeal to a
L lot of listeners-in: orgamize a “National
Shiver Week” and, at one fell stroke, get
rid of those strong-meat dramalets of
mystery, racketeering and gang life that are
now sending the young ones scurrying off
to bed, there to cover up their head and
dream of murderous goings-on all night?
If we can get these garish things off our
chests in a seven-day period perhaps the
country can spend fifty-one weeks in normal
living and thinking again. Noise, the other
name is radio melodrama! '

WILBUR ASKS
RADIOS TO HELP
THE ILLITERATE

By RAY LYMAN WILBUR
Secretary of the Interior

Independent private institutions with
sufficient funds for educational and cul-
tural experiments could render the same
great service in the field of radio edu-
cation that they have in all American
education. We do not yet know what
the best methols are in education by the
radio. We do 210t know how to discover
them except ?y experimentation, nor how
to choose thle proper teachers for this
special work except by trial.

We do not know how best to handle
drama, literature, etc. We have already
discovered that there is much interesting
broadcasting possible in the field of polit-
ical science, history and music.

Literacy Experiment

My hope is that we can continue the
work that is now going forward and
inaugurate under conditions of great
freedom with adequate funds further ex-
perimentation under the guidance of those
who cannot be considered as having a
commercial viewpoint. ,

Personally, I should like to see just
what could be done for several thou-
sand illiterate families by providing them
with a radio and a special service for a
period of months., It would be a novel
experience to become literate without
being able to write or read, using literate
in the sense of becoming informed and
able to follow what is going on in the
world about one. Here is an opportunity
for some one to unite .his interest, en-
thusiasm, and financial resources with
some university which has a well devel-
oped department of sociology.

What People Want

I have indicated the significance of the
radio and the necessity of some means
of checking results as well as devising
experiments in educational procedure.
Control can not come through any in-
dividual or institution or any govern-
mental agency alone. It must evolve from
the experience of the industry and the
creation of controlling ideals and prin-
ciples.

There is a gratifying tendency to
cleanse the air of unsavory broadcasts of
all sorts. The Commonwealth Club of
San Francisco recently reported a study
in which over 7,000 people returned an-
swers to 20 leading questions. Seventy-
six per cent asked for educational pro-
grams, 84 per cent asked for more semi-
classical music; 57 per cent reported that
they listened to book reviews, and, says
the report, “We found a tidal wave of
indignation against jazz.” It is important
that the truth be presented over the
radio. You have often heard individuals
say: “I saw it.in print,” as if that were
a finality.

NEW CROSLEY SALES MANAGER

Cincinnati, O.
R. H. Woodford, for the past five years
general sales manager of the radio division
of the Stewart-Warner corporation, has been
appointed general sales manager of the Cros-
ley Radio corporation. He succeeded Neal
Newman, resigned.
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REVISED LIST OF STATIONS BY CALL LETTERS

With Location, Power, Frequency and Wavelength

74 ADDITIONS, DELETIONS, NEW WAVE ASSIGNMENTS, COMPARED WITH LIST PREVIOUSLY PUBLISHED

[The transmitter location of each station is
diven, but where the studio is located in some
other city or town, the studio location is given

also, designated by the letter “S.” .
different
for daylight use only.
fm kilocycles, “kw”

for wavelength in meters.]

Station Transmitter Power kec.
WAAF—Chicago. Il .,.......... 500 920
WAAM—Newark, N. J.......... 1&2kw. 1250
WAAT—Jersey City, N. Joooii i 300 1070
WAAW—Omaha, Nebr............ 500 660

WABC-WBOQ—Queens Co. N. Y.

S.—New York City........ 5000 860
WABI—Bangor, Me. ........... 100 1200
WABO-WHEC—-See WHEC-WABO
WABZ—New Orleans, La. ........ 100 1200
WADC—Tallmadge, Ohio.......... 1kw. 1320
WAGM—Royal Oak, Mich......... 50 1310
WAIU—Columbus, Ohio .......... 500 640
WAPI—Birmingham, Ala. ...... Skw. 1140

WBAA—W. Lafayette, Ind. ..... 1400
WBAK—Harrisburg, Pa. ........ 500 1430
WBAL—Glen Morris, Md.

S—Baltimore, Md. ........ 10k w. 1060
WBAP—Fort Worth, Texas....... 50kw. 800
WBAX—Wilkes-Barre, Pa......... 100 1210
WBBC—Brooklyn, N.' Y....... »+o. 500 1400
WBBL—Richmond, Va. .......... 100 1370
WBBM-WJBT—Glenview, Ill.

S—Chicago, Ill. ............ 25kw. 770

WBBR—Rossville, N. Y........0" lkw, 1300

WBBY—Charleston, S. C......... 75 1200
WBBZ—Ponca City, Okla. ...... 100 1200
WBCM—Hampton Twp., Mich.

S—Bay City, Mich 500 1410
WBIS-WNAC—See
WBMS—Hackensack, N. 250 1450

WBNY—New York, N. Y......... 250 1350
WBOQ-WABC—See WABC-WBOQ
WBOW—Terre Haute, Ind.....
WBRC—Birmingham, Ala..
WBRE—Wilkes-Barre, Pa.
WBRL—Tilton, N. H

WBSO—Wellesley Hills, Mass 920
WBT—Charlotte, N. C........ . Skw. 1080
WBZ—E. Springfield, Mass.

Springfield, Mass. .....15kw. 990

WBZA—Boston, Mass.
WCAC—Storrs, Cons..............
WCAD—Canton, N. Y............
WCAE—Pittsburgh, Pa.
WCAH—Columbus, Ohio

WCAJ—Lincoln, Nebr. ........... 500 590
WCAIL—Northfield, Minn. ........ 1kw. 1250
WCAM—Camden, N. J. ......... 500 1280
WCAQ—Baltimore, Md. .......... 250 600
WCAP—Asbury Park, N. J....... 500 1280
WCAT—Rapid City, S. D. ....... 100 1200
WCAU—Byberry, Pa.

S—Philadelphia, Pa. 10kw. 1170
WCAX—Burlington, Vt. .......... 100 1200
WCAZ—Carthage, IIl. ............ 50 1070
WCBA—Allentown, Pa. .......... 250 1440
WCBD—Zion, IIl. ................. Skw. 1080
WCBM—Baltimore, Md............ 250 1370
WCBS—Springfield, Ill.......... 250&100 1210
WCCO—Anoka, Minn.

S—Minneapolis, Minn. oo . 7Vskw. 810
WCDA—Cliffside Park, N. J.

S—New York City, NI Y... 250 1350
WCFL—Chicago, Il..............0 lkw. 1280
WCGU—Coney Island, N. Y....... 500 1400
WCKY—Cresc_cnt Springs, Ky.

Covington, Ky. ........ Skw. 1480
WCLO—Kenosha, Wis. ........... 100 1200
WCLS—Joliet, Iil. .. 100 1310
WCMA—Culver, Ind. .. «e. 500 1400
WCOA—Pensacola, Fla............ 500 1340
WCQOC—Meridian, Miss. ...... 1kw&500 880
WCOD—Harrisburg, Pa,

(formerly WPRC) ........ 100 1200
WCOH—Greenville, N. Y

S—Yonkers, N. Y. 100 1210
WCRW.—Chicago, Ill. ... 100 1210
WCSH—Portland, Maine 500 940

WCSO—Springfield. Ohio. . .
WDAE—Tampa, Fla.......... ..

WDAY—W. Fargo, N.
WDBJ—Roanoke, Va.

WDBO—Orlando, Fla............... lkw. 1120
WDEL—Wilmington, Del....... 250&350 1120
WDGY—Minneapolis, Minn. ...... lkw. 1180
WDOD—Chattanooga, Tenn. ..2V;&1lkw. 1280
WDRC—New Haven, Conn. ...... 500 1330
WDSU—New Orleaps, La. ........ lkw. 1250
WDWF.WLSI—Cranston, R. I.... 100 1210
WDZ~Tuscola, IIl. ............... 100 1070
WEAF-—Bellmore, N. Y.

S—New York, N. Y....... S0kw. 660
WEAI—Ithaca, N. ¥, ... [/, 500 1270
WEAN—Providence, R. I. ..... 250&500 780
WEAQO—Columbus, Ohio ......... 750 570
WEAR—Cleveland, Ohio ......... 1kw. 1070
WEBC—Superior, Wis,

S—Duluth, Minn.......... 2% kw. 1290
WEBE—Cambridge, Ohio. ........ 100 1210
WEBQ—Harrisburg, II. ......... 100 1210
WEBR—Buffalo, N. Y........... 200&100 1310
WEBW—Beloit, Wis............... 500 560
WEDC—Chicago, Il ............. 100 1210
WEDH—Erie, Pa. ...ccovuuuunnns 30 1420
WEEI—Weymouth, Mass.

S—Bostem, Mass. .......... 10kw. 590
WEHC—Bmory, Va, ............. 10 1370
WEHS—Evanston, Ill.............. 100 1420

Where two
wers are given, the larger is usually
“Kc"” stands for frequency
for power in kilowatts, ““M”
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Station Transmitter Power ke, M,
WELK—Phila., Pa. ............... 100 1370 218.8
WEMC—Berrien Springs, Mich.. lkw. 590 508.2
WENR-WBCN—Chicago, ILl..... Okw. &0 344.6
WEVD—Forest Hills, N. Y

ew York City........ 500 1300 230.6
WEW-—St. Louis, Mo. lkw. 760 394.5
WFAA—Grapevine, Tex............ S0kw. 800 374.5
WFAN—Philadelphia, Pa. ........ 500 610 491.5
WFBC—Knoxville, Tenn........... 50 1200 249.9
WFBE—Cincinnati, O.............. 100 1200 249.9
WFBG—Atoona, Pa. ............. 100 1310 228.3
WFBJ—Collegeville, Minn. ....... 100 1370 218.8
WF yracuse, N. Y.........[. lkw. 1490 201.2
WFBM—Indianapolis, Ind. ...... 1kw. 1230 243.8

WFBR—Baltimore, Md.
WFDF—Flint, Mich.
WFDV—Rome,
WFDW-—Talledaga, Ala...........
WFI—PhiIadelphia, Pa.
WFIW—Hopkinsville, Ky
WFJC—Akron, Ohio
WFKD—Wissinoming,

Pa.

S—Philadelphia, Pa. ...... 50 1310 228.3
WFLA-WSUN—Clearwater, Fla.1-2%kw. 900 331.1
WGAL—Lancaster, Pa. . .15 1310 228.3
WGBB—Freeport, N. Y.. 1210 247.8
WGBC—Memphis, Tenn. 1430 209.7
WGBF—Evansville, Ind. 630 475.9
WGBI—Scranton, Pa. ... 880 340.7
WGBS—Astoria, L. I., N.

S—New York City 499.7
WGCM—Guliport, Miss. .......... 1210 247.8
WGCP—Newark, N. gy 1250 239.9
WGES—Chicago, IIl. ~........... .. 500 1360 220.4
WGH—Newport News, Va. ...... 100 1310 228.3
WGHP—Fraser. Mich,

S—Detroit, Mich............ 1kw. 1340 223.7
WGL—Fort Wayne, Ind. ....... 100 1370 218.8
WGMS-WLB—See WLB-WGMS
WGN-WLIB—Elgin, II.

S—Chicago, Ill. ........... 25kw. 720 413
WGR—Ambherst, N, Y.

S—Buffalo, N. Y. ........ lkw. 550 545.1
WGST—Atlanta, Ga. ............. 250 890 336.9
WGTB—Columbia, S. C. .......... 500 1010 296.9
WGY—S. Schenectady, N. Y...... 50kw. 790 372.5
WHA—Madison, Wis, .... .. 750 940 319
WHAD—Milwaukee, Wis. ........ 250 1120 267.7
WHAM—Victor Twp. N. Y.

S—Rochester, N. Y. ....... Skw. 1150 260.7
WHAP—Carlstadt, N. J.

S—New York City ........ 1kw. 1300 230.6
WHAS—Jeffersontown, Ky.

S—Lonisville, Ky. 5.
WHAT—Phila., Pa..............0.. L
WHAZ—Troy, N. Y. ...... . ,
WHB—Kansas City, Mo.. !
WHBC—Canton, Ohio ........... A
WHBD—Mt. Orab, Ohio ......... 100 1370 218.8
WHBJ—Hattiesburg, Miss........ 100 1370 218.8
WHBF—Rock Island, ML 0000000 100 1210 247.8
WHBL—Sheboygan. Wis. ........ 500 1410 212.6
WHBQ—Memphis, Tenn ........ 100 1370 218.8
WHBU—Anderson, Ind. ......... 100 1210 247.8
WHBY—West De Pere, Wis

S—Green Bay Wis. 100 1200 249.9
WHDF—Calumet, Mich. . 100 1370 218.8
WHDH—Gloucester, Mass lkw. 830 361.2
WHDI—Minneapolis. Minn. .. 500 1180 254.1
WHDL—Tupper Lake, N. Y...... “10 1420 211.8
WHEC—WABO—Rochester, N. Y. 500 1440

WHFC—Cicero, Nl ...............
WHIS—Bluefield, W. Va. .
WHEK—Cleveland, Ohio
WHN—New York, N. Y.
WHO—Des Moines, Iowa
WHP—Iemoyne, Pa.
S—Harrisburg, Pa.
WIAS—Ottumwa, Iowa ...
WIBA—Madison, Wis. .......

WIBG—Elkins Park, Pa. 50 930 322.4
WIBM—Jackson, Mich. ........... 100 1370
WIBO—Desplaines, Ill.

S—Chicago, IIL ......... 181%kw. 560 535.4
WIBR—Steubcnv_ille, Ohio ....... 50 1420 211.1
WIBS—]Jersey City, NoFe ...l 250 1450 206.8
WIBU—Poynette, Wis. ........... 100 1310 228.3
WIBW-—(near) Topeka, Kan...... 1kw. 580 516.9
WIBX—Utica, N. Y. ........... 100-300 1200 249.9
WICC—Easton, Conn.

S—Bridgeport, Conn. ..... 500 1190 252
WIL—St. Louis, Mo. ........... 100-250 1200 249.9
WILL—Urbana, . ............. 250-3500 890 336.9
WILM—Wilmington, Del. .... .. 100 1420 211.1
WIOD-WMBF—Miami Beach, Fla..lkw. $60 535.4
WIP—Philadelphia, Pa. ......... 500 ¢10 491.5
WISN—Milwaukee, Wis. ......... 250 1120 267.7
WJAC—Johnstown, Pa. ......... 100 1310 228.3

Formerly WHBP.)
aco, Texas ............. lkw. 1240 241.8
WJAG—Norfolk, Nebr. .......... lkw. 1060 282.8
WJAK—Marion, Ind, .,...000000" 50 1310 2283
WJAR—Providence, R. I. ...... 250-400 890 336.9

WJAS—North Fayette Twp.
S—Pittsburgh, Pa.

WJAX—TJacksonville, Fla. . lkw. 331.1
WJAY—Cleveland, Ohio.. S00 610 491.5
WJAZ—Mt. Prospect, Ill. Skw. 1480 202.6
WJIBC—La Salle, IIl. ..... 100 1200 249.9
WJIBI—Red Bank, N. J. 100 1210 247.8
WJIBK—Ypsilanti, Mich. 50 1370 218.8
WIBL—Decatur, TIl. .. 100 1200 2499
WJBO—New Orleans, La.. .. 100 1420 211.1
WIBT-WBBM—See WBBM-WJBT

WJIBU—Lewisburg, Pa. 100 1210 247.8
WJIBW—New Orleans, La. 30 1200 2499
WIBY—Gadsden, Ala. ...... 50 1210 247.8
WIDX—Jackson, Miss. ......... 500-1kw. 1270 236.1
WIJD—Mooseheart, Ik ........ .. 20kw. 1130 265.3
WJKS—Gary. Ind.. .......... 500-1%kw. 1360 220.4

Station Transmittey Power
WJR—Sylvan Lake Village, Mich,
S—Detroit. Mich.

WJSV—_Mt. Vernon Hills, Va.....10kw.
W]JIW—Mansfield, Ohio

ormerly WLBV.).............. 100
WJZ—Bound Brook, N. J.

S—New York Citl{. N. Y..30kw.
WKAQ—San Juan, P. R, .. ...\ 500
WKAR—E. Lansing, Mich. ....... lkw
WKAV—Laconia, N. H 00
WKBB—Joliet, Ill. ..........
WKBC—Birmingham, Ala. .
WEKBF—Iudianapolis, Intf,

WKBH— Crosse, Wis, .
WEBI—Chicago, Ill..c.c.ovssenenn.. 50
WKBN—Youngstown, Ohio ...... 500
WEKBO—Jersey City, N. J. ...... 250

WKBP—Battle Creek, MiIch. vees SO
WEKBQO—New York, N. Y.
WKBS—Galesburg, IIl. ...
WEKBV—Connersville, Ind.
WEKBW—Ambherst, N. Y.

S—Buffalo, N. Y. ........ Skw
WEKBZ-—Ludington, Mich. 50
WEKEN—Grand Island, N.

S—Buffalo. N. Y. 1kw
WEKRC—Cincinnati, Ohio.... lkw
WEKRC—Cincinnati, Ohio ......... 500
WKY-—COklakoma City, Okla. .... lkw
WLAC—Nashville, Tenn. ........ Skw
WLAP—Louisville, Ky. .......... 30

WLB-WGMS—Minneapolis, Minn, 500

WLBC—Muncie, Ind. ............ 50
WLBF—Kanzas City, Kans. 100
WLBG—Ettrick, Va.

S—Petersburg, Va. ....... 250
WLBIL—Stevens Pt.. Wis 2w,
WLBW-—0il City, Pa. ............ lkw

WLBX—L. I. City, N. Y..
WLBZ—Bangor, Maine ...,
WCI—Ithaca, N. Y. ......
WLEX-—Lexington, Mass.

WLEY—Lexington, Mass. ....100-250
WLIB-WGN—See. WGN-WLIB.
WLIT—Philadelphia, Pa. ......... 500
WLO elsea, Mass.

S—Boston, Mass. ...... 100-250
WLS—Crete, Iil.
: S—Chicago, Ill. ........... Skw.
WLSI-WDWF—Sece WDWF—WLSL.
WLTH—Brooklyn, N. Y........... 500
WLW-—Mason, Ohio

S—Cincinati  .......ceuen.... 50kw
WLWL—Kearny, N. 8,

S—New {’ork ity.... . Skw
WMAC—Cazenovia, N. Y. ...... 250
WMAF—S. Dartmouth, Mass..... 500

WMAK—Martinsville, N. Y.
S—Buffalo, N. Y. ...
WMAL—Washington, D. C.
WMAN—Columbus, Ohio ..
WMAQ—Addison, III
ICAZ0  .ievvivvennenn.
WMAY—St, Louis, Mo.
WMAZ—Macon, Ga.

WMBO—Auburn, N. Y. ..........
WMBO—Brooklyn, N. Y. ........
WMBR—Tampa, Fla...............
WMC—Memphis, Tenn.
WMCA—Hoboken, N. 7J.

S—New York City, N. Y. 500
WMES—Boston, Mass 5
WMMN—Fairmont, W.
WMPC—Lapeer, Mich.

WNAD—Norman, Okla. 500
WNAX—VYankton, S. Dak. .... lkw,
WNBF—Binghamton, N. V........ 100
WNBH—New Bedford, Mass. .... 100
WNBJ—Knoxville, Tenn, ........ 50
WNBQO—Washington, Pa. ....... 100
WNBR—Memphis, Tenn. ......... 500
WNBW-—Carbondale, Pa. 10
WNBX—Springfield, Vt.....

WNBZ—Saranac Lake, N.

WNJ—Newark. N. T. .
WNOX—Knoxville, Tenn.
WNRC—Grensboro, N. C...
WOAI—San Antonio, Texas..
WOAN—Lawrenceburg, Tenn.
WOAX—Trenton, N. J. ...

WOBT—Union City, Tenn.
WOBU—(near) Charleston .

WOC—Davenport, Iowa . Skw
WOCL—Jamestown, N. . 25
WODA—Paterson. N. « lkw.
WODX—Springhill, Ala.

Mobile, Ala.............. 500
WOI—Ames, Iowa ........... seees Skw,
WOKO—Mt. Beacon, N. Y.

S—Poughkeepsie, N. Y. ... 500
WOL—Washington, D. C. ........ 100
WOMT—Manitowoe, Wis. ........ 100
WOOD—Furnwood, Mich.

S—Grand_Rapids, Mich. .. 500
WOPI—Bristol, Tenn. ............. 100
WOQ—Kansas City, Mo...... . 1kw.

.......... Skw.

kc.
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January 25, 1930 RADIO WORLD 25
tation Transmittey Power ke, M Station Transmstter Power ke. M Stats i
" . . M, ¢
OR: giaNVelv);'arIlj {\I P KFIF—Portland, Ore. . 100 1420 211.1 Kl‘\’di&lng{t‘:’x:;lm"&lif. P%’ 15 2'217'7
WORC_ANS Oy, db aecaoco Skw, 710 4223 KFIO—Spokane, Wash. 100 1230 243.8 KMJ—Fresno, Cz;lif :
S, Heey KFIU—]Juneau, Alaska.. 10 1310 228.3 KMMJ—Clay Center N
oy rlcesV;?(BE ass 100 1200 2499 KFIZ—Fond du Lac, Wis. . KMO—Tacoma, Was
worD ERens, KEIBMarshallionn, Tows, S
hicago, Il ........... Skw. 1480 2026 KFJI—Astoria, Ore. . : b o w1090 201
WOS—Jefferson City, Mo\l 00-llew. 630 4759 KFTM—Grand' Forks, N.'D. AN Lilollywood, - Calil 500570 52
S R S ork City T, (D 275 KF}%:?g::laBda Orf. ...... S—Hollywood, Calif. . Skw. 1050 Z85.>
WOW-—Omaha, Neb. ...... lkw. 590 5082 KFJZ—Fort Worth, Texas ROAC arer ol TR b e
WOWO—Ft. Wayne, Ind. kw1760 2585 RFKA—G orth, Texas EKOAC—Corvallis, Ore. ............ 1kw. 550 545.1
WPAP-WQAO—Sce’ WQAD- WBAP iSRRI (B, cassoooo KOB—State College
WPAW—Pawtucket, R L ..... Y100 1210 2478 RFRU— 3 nS....... New Mexico ........c.o... 10kw. 1180 254.1
WPCC-Chicago. T S Gl Lawrence, Kans. KOCW—Chickasha, Okla 250&500 1400 214.2
WP CH_Famagon MRy 5354  KFKX-KYW-—See KYW-KFKX KOH—Reno, Nev.' ...........lll. 100 1370 2188
S—New York City ....... T G a9 S ord, 0. 00000BEE0000a 212.6 KOIL~Council Bluffs, Iowa ..... 1kw. 1260 238
WPEN—Philadelphia, Pa. .....i00-20 1500 199 KEMX—Notiheld, Mian. 11 2o KON YR on
" (formerly. WPSW) KFNF—Sh%nandcoah Iom:' 239.9 S—Portland, Ore. ...... vo. tkw. 940 319
WPG—Atlantic City. N.' T. ..... Skw. 1100 2726 KFOR—_Lisnandoad wa . 36.9 KOL—Seattle, Wash, ............. 1kw. 1270 236.1
WPOE--Patchogue. N, Y. .0 Too 190 258 SEOR ncoln, Nebr. ........ 2478 KOMO-—Seattle, Wash. ........... lkw. 920 325.9
WPOR-WTAR-See WTAR.WPOR - Y —Long Beach, Calif. ....... 1kw. 1250 239.9 KOQOS—Marshfield, Ore. 50 1370 218.8
Wg%%—%talte. College, Pa. ....... 500 1230 243.8 K{‘Plﬁ_—%l:’lzlcl:ﬁlgcx’?‘:xa's .... 1155 {g}g gg lég%E;}I‘Euggne, Abfe' ; S a3 an
WEIE Raleigh, |N. 'C. ... Uew. 680 4409 KFPW-—Siloam Springs, Ark. .. 50 1340 237 KPCB—Seattle, Wash......0 0 120 %78
WOAN—Scranton. Pa. . il 250 880 310.7 Il(igPX—Spokane. Wash............ 1kw. 1340 2237 KPJM—Prescott, Ariz.,.......... 100 1500 199.9,
WOAQ-WPAP—Cliffside, N.'T. . QA-KMOX—See KMOX-KFQA KPO—San Francisco, Calif. ..... Skw. 680 440.9
S—New York City, N. Y. 250 1010 296.9 ll({li; D—Anchorage, Alaska 100 1230 2438 KPOF—Denver, Colo. ............ 500 R8O M40.7
WOBC-Utica, Miss, woreotun s, 0 1360 204 & U—Holy City, Calif..... 100 1420 211.1 KPPC—Pasaena, Calif.............. 50 1210 247.2
WORZ—Weirton, W. Va. o0 © 140 2111 FQW—Secattle, Wash. ......... 100 1420 211.1 ©° KPQ—Wenatchee, Wash........... 50 1210 247.8
WODM—St. Albans, Vt......... 5 1370 2188 Nr @2 gigllywood, Calif, . saRdesmpnindh WD
WRAF—LaPorte, Ind. .......... 100 1200 2499 KFRC-Gan promgeles. Calif, ... ) b i, ity B0 (L)
WRAK—Erie. Pa. ................ 50 1370 2188 RERO_tiuoponcisce, Calit. ... lkw. 610 4515  KESN-Fasadena, Calif o.oooo: Yew. 1360 220.4
WRAW_Reading, Par rrmmeee: 100 1310 2283 =& olumbia, Mo. .......... 500 630 4759 KPWF—Westminater, Calif. Sto 10 kw. 1490 201.2
WRAX—Philadelphia, Pa. ... 1. 20 100 %35 SESR—San Diego, Calif .....500&lkw. 600 497  KSCI-Sioux City, Iowa.......... 28kw. 1330 225.4
WRBI_Tifton, Ga. .-eerrror.s 20 130 283 REOI_Tesenecles Calif. ... B D caly (RIS Gl boouanasasaans gge (23 <21
WRBJ—Hatiesburg, Miss. «orro @t 10 1500 1999 o —Juneau, Alaska....... .. 10 1310 283 KTIP—Richmond, Tex............. 50 1500 199.9
WRBL—Columbus. Ga. ..o 50 1200 249.9 KFUh—Galveston. Texas 500 1290 232.4 KTRH—Houston, Tex.............. 500 1120 267.7
WRBO—Greenville, Miss. ... 100 1210 2478 REw —Colorado Springs, Colo... 1kw. 1270 2361 KTUE—Houston, Tex.............. 100 1420 211.1
WRBT—Wilmington, N. C. <0 100 1370 2188 KFUO—CP layton, Mo.” ........ 1kw. 550 545.1 KUT—San Antonio, Tex........... 100 1500 199.9
WRBU—Gastonia, N. C. —..0000 00 1210 2478 oo —Denver, Colo. ........... 100 1310 2283 KWSC—Pullman, Wash........... Zkw. 1220 245.8
WRC Wacstoma Ny o i 20 ur8  KFVD-—Culver City, ‘Caiif.... 250 1000 2999 KQV—Pittsburgh, Pa. ............ S0 1380 217.3
- WREC—Whitehaven, Tenn. KFX,SB—Cape Girardeau, Mo. 100 1210 247.8 KQW-—San Jose, Calif. . 500 1010 296.9
S—Memphis, ' Tenn. S00&1kw. 600 4997 o —Hollywood, Calif. ........ lkw. 950 3156 KRE—Berkeley, Calif, . 100 1370 218.8
WREN—Lawrence, Kans. ...... lkw. 1220 245.8 AT e, LS, poggocone 100 1200 2499 KREG—Pasadena, Calif....... 100 1500 199.9
WRHM—Fridley. Minn, KFWI—San Francisco, Calif. .... 500 930 32.4 KRGV—Harlingen, Texas ....... S0 1260 238
$—Minneapolis, Minn. Tkw. 1250 239.9 EII::WM—Rxchmond, Calif. ..... 500&1kw. 930 322.4 KRLD—Dallas, Texas ............. 10kw. 1040 288.3
WRIN=Racine, Wis. ot 00 150 150 e KEXD—Jerome, Idaho 50 1420 21111 KRMD—Shreveport, La. .......... 50 1310 2283
WRK_-Hamilton, Ohio ivrer...o. 100 1310 3 RFXE_ enver, Col....... 500 920 3259 KRSC—Secattle, Wash ............ 50 1120 267.7
WRNY—Coytesville, N. J. —Denver, Colo. .. 250 630 4759 KSAC—Manhattan, Kans....... 500&lkw
; KFXJ—Ed L A 580 S516.9
S—New York City, N. Y. 250 1010 296.9 S gewater, Colo. 50 1310 228.3 KSAT-—Birdsville, Texas
WRR—Dallas, Texas ............ S00 1280 234.2 FXM—San Bernadino, 100 1200 249.9 S—Fort Worth, Texas..... lkw. 1240 241.8
WRUF—Gainesville, Fla........... Skw. 830 3612 gFEXR (formerly REWC) (formerly KTAT) )
WRVA—Mechanicsyille, Va. —Oklahoma_City, Okla. .. 100 1310 2283 KSCJ—Sicux City, Towa ........ 2%kw. 1330 225.4
S—Richmond, Va. ........ Skw. 1110 270.1 ]égl;xy—l“_lagstaﬁ, Ariz. ......... 100 1420 211.1 KSD—St. 'Louis. Mo, 500 550 545.1
A rnants O REYR—Bramacetc p;" 1 RS Tk Gy e 1 B
- nati, H 500 1330 225.4 RGA—Spok R b Salt Lake Qlty. Qtah ..... Skw. 1130 265.3
WSA{\I %rltiwe City, Pa. ... 100 1310 2733 KGAR~p’I? ane, Wash. ..., 204 KSMR—Santa Maria, Calif. ....... 100 1200 249.9
WSAN—Allentown, “Pa. "1 20 140 282 RO By My PR ok A M SR Zew. 1110 703
WSAZ_Hantingten, W Va5 20 59 268  EGBU—Ketchikan, Alaska ...... a1 KSTP—Westcott, Minn. v 1o Z0
WgB—Atlapta, Ga. .. I 1kw. 740 405.2 KGBX—St. Joseph, Mo............ 3 «  §—St. Paul, Minn........... 10kw. 1460 205.4
ng%—Chlcago_ . .. 100 120 2478 EGBZ—York, Nebr. .......... ) KTAB—Qakland, Calif. ........... lkw. 560 535.4
WS '—South Bend, Ind. " 500 1230 2438 BGCA—Decorah, Iowa ........ L KTAP—San Antonio. Texas 100 1420 2111
WSII?Q-—‘IYJ%EFO_S“ WE]GH A EggIR_—S\i;l Antonio, Texas 5 KTAR—Phoenix, Ariz. ............ lkw. 620 483.6
WSGH-WSDK—n;;ry'k] = S C77500 1410 212.6 KGCU—Mat:]rtown' S. D. i KTBl—Los Angeles, Calif. . 750 1300 230.6
“rSIX_springﬁeldrO?reyn' 500 1400 214.2 KGCX_waxljf 311,1' W hresneenes X KTBR—Portland. I  oooooo 500 1300 230.6
WSIS—Winston-Salem. N. G 100 B 53 KGDA—Dell Rapids B 3 R THe ter *Shrin: Mt thow. 1450 206.8
0 o Goo s ’ . y ings
T (l\rormerly WJIDZ) IéGDE—Fergus Falls, Minn I Park, Ark.g.....? ........... 10kw. 1040 288.3
—Nashville, Tenn. . Skw. 650 461.3 GDM—StocktOn, Calif.....oouun.. X KTIP—Richmond, Tex. .......... 50 1500 199.9
WSMB—New Orleans. La 500 130 2271 KGDY—Oldham, S. D, .. KTM—Santa Monica. Calif '
vvzgg}\(_lj))ayton_ Ohio . 200 1380 217.3 KGEF—Los Angeles, Calif. 00 S—Los Angeles. Calif. ..... 500 780 384.4
E_ecehriggld(; H{ %%%%Z&lma'BCd}?' .. 50 1200 2499 KTNT—Muscatine, Iowa ......... Skw. 1170 256.3
wsppSTStie: gdhi X ... Skw. 1480 202.6 KGE ng Beach, Calif...... ... 1kw. 1360 2204 KTSA—San Antonio, Texas.. 1&2kw. 1290 232.4
WSPD—Toledo, Qhio.. 500&dkw. 1240 2418 KGEW-—Fort Morgan, Colo 100 1200 249.9 KTSL-Cedar Grove. La.
Wetloston,, Mass... .. 500 1360 220.4 = ispell. Mont. 100 1310 2283 oo S—Shreveport, La. ....... 100 1310 228.3
WSUN-WFLA-See  WFL N B0 M7 RGFG_OKlah ety Gk 100 140 2111 RTOE Houston, Teres i
WavS Boma—See ) L ahoma City, Ok ..100 1370 218.8 KTW—sS ouston, Texas 2111
WSY‘R—Syracu‘se Ny 50 1370 218.8 KéFJ__Ifg'D“anhnStl. Texas 100 1500 199.9 KU —Lo‘;attl_e. Wash ..... 236.1
WexR—Syracuse, N. 250 570 52 HodE Hsll geles, Calif.. 100 1200 249.9 KUJO_ gview, Wash. . 199.9
WIAR—Quincy, TIL. ... 500 1440 2082 KGFK—flallock, Minn. 50 1200 2409 RUOA=Faycticville, Ark. 215.7
WTAM_Beckorer, M 250 580 5169 pRnw ;ton. N. Mex. 50 1370 2188 gyT SVCrAnllhor,r. S. D. . 136.9
il G, o RGE W Ravenna, Nebr. 50 1310 2283  KUEP- Porlao, Tex. 267.7
WTaQ TG eland, Obio ......... w.1070 2802 KGEX—Pierre, S. D. .. 200 580 516.9 —Portland, Ore............. 199
e, p of Washington, L5 —San Francisco, .. 50 1420 211.1 (formerly KWBS)
S—Eau Claire. Wis KGE{J—Q%‘:&S‘JF' 508300 1940 2458 gy oses Wath
T Claire. 5 60000 ’ M—, e, s 20 2438 ma. Was 394.5
WEAWEORNerfolk. Va. . 4 KGHF—Pueblo, Colo. 500 1320 2271 KYL-Seattle. Wash 3188
WTAX—Streator, L . veerror 4 RGHD i Mo 50 1310 2283 RVOG Tujeer oMl e
WA Sweator, I ... 55% 11210 247.8 KGHL—_%;qu Rock. Ark. ........ 100 1200 249.9 KVOS—BU}'Sa' Okla......... 263
WIBO—Cumberland.  Md. 0 lax 211 KGE illings, Mont. ......... 00 950 3156 KWCR cllingham, Wash. 2499
WTIC— Acoa: &a. e 1450 206.8 KGI%—gwm Falls, Idaho ....... 250 1320 227.1 KWEA—(S:edar Rapids. Iowa ..... 100 1310 2283
Sl G, . 1060 o SCOR-Butte, Mont, ... 1010 250 1360 204 pwe somcvesort, La. ... 100 1210 247.8
winy S piatord. Cona. ... w 8 KGIW-—Trinidad, Colo. ... 100 1420 2111 RW)j—pockton; Glif. ... 100 1200 249.9
wasioce, Wis. Tew.&20kw. 620 4836 ROIP_Fone egay New. ... 100 1420 2111 KwR_gorhand, Ore...... 500 1060 2823
WINTON oy aukee, Wis. Tkw. 25kw_ ! KGJKB_L“t]e Rock, Ark. 00000 250 890 336.9 K‘NKE t. uis, Mo........ .oo. lkw. 1350 221.1
[ rashell WBAW) w K Riaic —Brownwood, Texas ..... 100 1500 199.9 KWKH—Kansas City, Mo. ....... 100 1370 218.8
wroc.igmerly WEA KGKL—San Angelo. Texas ... 100 1370 2188 EVvyhe pxeononwood, La. ... 10kw. 850 3527
WWAE—Hammond. tad. KG'KO—WIChlta' Falls. Texas ..250&500 S70 5% Kwsc—gecorah. Iowa ........... 100 1270 236.1
WwiEpHammond, Ind. X—Sandpoint, Idaho.......... 100 1420 211.1 va&:— ullman, Wash........... 500 1220 245.8
WwI—Detroit, Mich. ... KGRY—Scottsbluff, Ark. .0\l 100 1500 1999 RYAVG Brownsuille, Texas 500 120 238
WWNC Gy, Orleans, La, KgMB_HonOIUlu’ Hawaii. oo 500 1320 2271 %xA—Seattlc, Wash. ............ 500 570 526
W NC—Asheville, N. C. 2% KGMC—Jerome, ‘Arkc 11111 100 1310 2283 Sxg bortland. Ore. ... 100 142 2118
WWVA_ Wheeline W' Va.. ! S Roswell, N, Mex.......... 100 1500 199.9 RKXRO—AD. gtro, Calif............ 100 1200 249.9
KBTM—Paragould, Ark. ........ . 5 RORC—San Antat qases 110 Tlow. 70 395 RYAC S Francisco, .. T, 150 Sk
KCRC—Enig S Olda. oo R Ty 218'8 SaRe Aan Antonio, Texas 100 1370 2188 o KFri(X Tancisco............... 1kw. 1230 243.8
KDB—Santa Barbara, Calif. .. 100 1500 199 KGU Homario. Texas : KYW- feamor i M o0 103 B
KDFN- Cacper T ra, Calif o 247'3 KGW_}EI’?;:?;::& gawau ” A—Chicago, IIl ........... . 500 1020 293.9
KDKA—Wilkins Township, P "~ RGY-L Wash LI 5 .~
S Pistanur b 2 —Lacey, Wash ...... 249.9
%B%If,: EK“L%‘% Fag - .'5"1‘68 lgzl;g %g;:g ’égé"_%‘éiki‘:fd“'aff““ g(z)é; New Corporations
KECA Los Angeles Caltoo. . Thw: 100 2957 KIDoTass Qs ofape oo gy Radio Auction Stores—Atty. W. Weis-
KEJR —Beverly Hills. Calif. ... S0 1170 2%6.3  KIDO—Bojse. Mdsho 1 271 man, 165 Broadway, New York, N. Y
KELW-Burbank, Catif. ....000 30780 3644 KIToYalims, Wash w120 259 Loboves Radio Corp., Ridgefield Park—
KFAB—Lincoln, Neb, ...... " Skw 1;38 3233: E'H%igsafh F’&'rmism' e 10 1070 7z Attys. Morrison, Lloyd & Morrison, Ridge-
KFBB—Great Falls, Mont.. !/ Tkw. 1360 2204 KLCN—Blyshevilies Ark. 00" ik A0 [0 B )
KFBK—Sacramento, Calil. ... 100 1310 2283 KLO-—Ogdwm Oteh 7 17" jog 59 1% %2t United Radio C i ilmi
KFBL—Everett, Wash. v 3 KLOZOmden, Utah ... 108200 1370 218.8 1o Corporation, Wilmington,
KEDM—Bracmont.! S as ; 08 —L‘mot, N. DT 100 1420 2111 Del—Atty. Franklin L. Mettler, Wilming-
KFDY—Brookinms’ s 0 KLS~A(7 kl]ttle Rock, Ark. ....... 1kw. 1390 2157 ton, Del.
KFEL—Denver, Colo...........0... REX g, UL oo 250 1440 282  Electrical T ipti '
i s R KLX—Oakland, Calif. 11111101 500 880 3407 rical Transcription Broadcasting
KFGO—_Roone, Towa o, 0000 KLZDenver, ' Colo. ...\ fkw. 560 535.4 Systems —Attys. Falk & Orleans, 165
KFH—Wichita, Kaps.. —Shenandoah, Towa ..... 500&1kw. 930 324 Broadway, New York, N. Y
RFHA—Gunnison, Colo. ... KMBCEE}%"“M”EF' Mo. » . Homraﬁio eSZleSOE’T . N k—A
KFI—Los Angeles. Calif. ... ansas City, Mo... 1&2%kw. 950 315.6 : > orp., Newark-—Atty.
eles, Cali KMED--Medford, Ore. ....... .. 50 1310 283 David Bernheim, Newark, N. J. v
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High Gain
at Low Cost

The HBA44, assembled, presents In compact form, on a 17Y2 x 1%’ steel chassis,
a completely AC operated shielded receiver, using four 224 sereen grid tubes, one 227,

two 2453 in push-pull, and a 280 rectifier, elght tubes all told. Here ls the sireult

that will bring ’em in from all over the country—and at a prles you can afford—

$45.59. This price Includes EVERYTHING excopt speaker, cabinet and tubes.

It’s the Real Thing!

Three stages of tuned R.F ., using 224 screen grid tubes.
Tuned input to 224 power detector.

Audio, consisting of first stage resistance coupled, second stage 245s in push-pull.

Four totally shielded R.F. coils.
A chassis all drilled for necessary parts.

A four gang condenser, guaranteed accurate, with equalizing condensers built in.

61 mfd. of filter and bypass capacity.
Thirteen different fixed voltages available from the output.
Single dial control.

LIST OF PARTS FOR THE HB44
(1 SL1, SL2, SL3, SL4—Four stage individually shielded coil cascade

for .00035 mfd. (Four Cat. SH-3 of Screen Grid Coil Co.).......... $ 3.8

[3C1 C2, C3, C4—One four gang .00035 mfd. condenser with
equalizers El, E2, E3, E4 built in....... 5000000000006600000009000a 3.95
] C5—One .01 mfd. mica condenser................ B ey 35
] €6, C7, C13, Cl4—Four 1 mfd. 200 volt DC bypass condensers.... 2.00
me 1 mfd. 550 volt AC filter condenser................ccoenu.. .85

(1 Cy, Cl0, Cl1, Cl2—One Mershon, consisting of four condensers,
two of 8 mfd. and two of 18 mfd. with bracket (Cat. Q-2-8, 2-18-B). 5.15

{1 R1—One Electrad 25,000 ohm potentiometer with knob and two
INSUlAtOrs .....covvuieieiiiiieninniiiinieinenn 0006000900000 0000t «... L60

0 R2—One 50,000 ohm Lynch metallized resistor (.05 meg.), with
mounting ......c.eiiiiiiiiiiiiiii e 00Q0EBO000DE000D0An00000000 00 .45
(1 R3—One Lynch 5.0 meg. metallized grid leak, with mounting..... .40
[J R4—One 5,000 ohm resistor with mounting......................... .50
(0 VD—One Multi-Tap Voltage Divider, 13,850 chms, 14 taps......... 3.95
[] T1—One push-pull input transformer..... 65006000000 060000830A000 2.50
OPC—One center-tapped output choke.................. .. 250
T2—One Polo filament-plate supply (Cat. PFPS).................. 7.50
[} Ch—One double filter choke coil, 30 henrys each section, 100 ma.. 3.71
] SW—One pendant AC switch with 12 ft. cable.........ccoveenn..... .80
(1 PL—One 2.5 volt pilot lamp and bracket..............ccoocuvuun... .70
(] Speaker (4), (=), Ant., Gnd.—Four binding posts with insulators. .4¢
(1 One Clarostat Humdinger, 30 ohms................. 0090000005 PooG0 .50
(1 One subpanel 171%” x 1114, with five UY and three UX sockets.. 3.00
(] One vernier dial ...... 00000000000000§00 09E0B06EOA0000000ER000a0a .50
("} Four National grid clips.... .. 24
(3 HArdwWare ....oeeiiiiieirnierorenreeeernnesuarecnnecsssssereeenrenanes 24
[ All parts (less cabinet, tubes and speaker)...... [f000000000300006000 $45.59
O Tubes: four 224, one 227, two 245, 0ne 280.........cc0vieeernunn.... 9.51

GUARANTY RADIO GOODS CoO.,
143 West 45th Street, New York, N. Y.
(Just East of Broadway.)

[J Please ship all parts for HB44 Q..

[J Eight tubes for HB44

[J Please ship C.0.D.

[J Enclosed find §............ remittance.
(Canadian must be P. 0. or Express M. 0.)

NOTE: If only some (not all) parts are desired, check off on list at left and

toar out and send in this entire page.

ADDRESS .,................ Fb 080668 o 80 00 0G0 9T 0606060 00 g Feseeerieenaas

FIVE DAY MONEY-BACK GUARANTY

TELEVISION

FOR HOME
CONSTRUCTORS

Full explanation of
the theory and prac-
tice of television is
contained in the new
210-page book (534
x 8%"), with 100
illustrations.

A BC of

Television

By Raymond Francis Yates,

Students and Experimenters alike will glory in
the possession of this masterful volume.
Popularly written, easily understood.

TABLE OF CONTENTS

CHAPTER |-—~TELEVISION—THE NEW CONQUEST
OF SPACE
How the Piinciples of Television were Invented in 1884
and what the Future Holds for this Promising New Child
of Science—A Description, th Narrative Form, of the Tele-
rislon of the Future.
CHAPTER 11-—-TELEVISION SYSTEMS
Complete and Elementary Explanation of the Funda-
mental Principles of Television As They Are Applied
Today in Both Transmitting and Recelving—Methods
of Synchronization, Scanning and the Function of Photo-
electric Cells.
CHAPTER IlII—TELEGRAPHING PICTURES

An Outlire of the Various Successful Methods Em-
ployed Today in the Transmission of Facsimiles and
Photographs by Wire and Wireless Systems—Practical
Description of Telephotographie Receivers for Home Use
With Practical Instruction Concerning Their Operation.

CHAPTER IV—PHOTOELECTRIC CELLS
How Photoelectric Cells Serve as ‘‘Light Microphones’’
In Moduiatlng Radio Waves With Light Impulses—Ele-
nentary Outline of the Theory of Photo electric Phencmena,

CHAPTER V—AMPLIFYING PICTURES
Theory and Practice of the Amplification of Plcture
Nignals Together With Data for the Construction of
Television Amplifiers That Wil Function With
Minimum of Picture Distortion.

CHAPTER VI—THE AGILE NEON LAMP
Theory, Operation and Practical Appiication of Neon
Tubes in Television Roception—How the Neon Tube Func-
tlons as a ‘‘Light Loua Speaker’' in Television Reception,

CHAPTER VII—SELENIUM CELLS

Theory of Selenium Cells Together With s Description
of ths Popular Types of Cells and Practical Data Concern-
tng Thelr Construction by Home Experimenters.
CHAPTER VIII—-THE PROBLEM OF SCANNING
‘The Functlon of the Scanning Disc With Complete In-
structions for the Design and Construction of Different
'll;yftes of Scanning Devices Including Drums and Moving
elts.

CHAPTER IX—SYNCHRONIZING TELEVISION

An A B C Outline of the Synchronizing Methods Now
Employed by the Television Broadcasters of Today—Prob-
lems of Synehronizing Telovision Scanning Dises Treated
in a Popular Way,

CHAPTER X—TRANS'TII'TING TELEVISION AT
OME

How the Experimenter Can Construct and Operate Both
a Television Transmitter and Recelver for Home Use—This
Equipment Mukes Possible the Transmission of the Outline
of Simpie Objects From One Room to Another.

CHAPTER XI—HOW TO MAKE A TELEVISION
RECEIVER

Prastlcal Application of the Principles of Televislon 1in
!pe Construction of a Televisicn Recelver Involving =
Speclal, Highly Effictent Short- Wave Recelver,

RADIO WORLD, 145 West 45th S
(Just East of Broadway) frost. New York clty

Enclosed please find $3.00 for which send at once at
your expense one copy of ‘A B C of Television, or, Seeing
by Radlo,”” by Raymond Francls Yates, as advertised.

FULL EXPOSITION OF
HB COMPACT, BATTERY MODEL

Complete details on the theory and constructio
Compact were published in s four-part llx!-tlgl'oti‘l.l
Radlo World, written by Berman Bernard, designer of the
gucult and inventor of the Bernard Dynamic Tuners used
B the elrcuit. Full detalls on how to wind your own colls.
full-sized pictorial dlagram of the wirlng. Order the
August 24th, 31st, September 7th and 14th fssues, 60e—

RADIO WORLD, 145 West 45th Streot, New York, N. Y.

MORECROFT wrote a great book
turned out “Principles of Radio Commu1:';::1:«‘:30111.1:E

Second edition now read . Pri i
World, 145 W. 45th St.. N. Y. récify.W'SO' Radio

“AERIAL NAVIGATION and METEOROLOGY.”

By Capt. Yancey. .00 i R
145 W. 45th St..yN.$4Y. ic:);t.pald' Radio World,

___d
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RADIO AND OTHER
TECHNICAL BOOKS
At a Glance

RADIO

“Audio Power Amplifiers,” by Anderson and
Bernard $3
“Elements of
Morecroft ... ....ciiiiiiiiiiiiiiiiiieiiieaas
“Foothold on Radio,
Bernard
Mathematics of Radio,” by Rider..
“Practical Radio,” by Moyer & W
“Practical Radio Construction and Repa

by Moyer & Wostrel............. seerseinss 2.00
“Principles of Radio Communication,” by
Morecroft .. ......iiiieieiitniiiesctiiinianasns 7.50
*“Radio Blueprint Library”’—AC Hook-ups.... .35
“Radio Cyclopedia,” by Drake................ 6.00
“Radio Receiving Tubes,” by Moyer &
Wostrel ......civiiiiiniiiiiniiiiisisiennes e 2.50
“Superheterodyne Construction and Operation,”
by Lacault ........ccociiiiiiieriiiiiininennes
“Thermionic Vacuum Tube, The,” by Van der 5.00
L7 X
“Trouble Shooter’s Manual,” by Rider........ 3.50
TELEVISION
“A B C of Television,” by Yates............... 3.00
AVIATION
“A B C of Aviation,” by Maj. Page......... 1.00
“Acerial Navigation and Meterology,” by
Capt. Yancy ..ocuvviivienincenncassncsnsnnsan 4.00

“Everybody’s Aviation Guide,”” by Maj. Page 4.00
‘““Ford Model ‘A’ Car,” Its Construction, Oper-
ation and Repair—by Maj. Page...... ... 2,00
“Modern Aircraft,”” by Maj. Page.......... .. 5.00
‘‘Modern Aviation Engines,” by Maj. Page... 9.00

RADIO WORLD

145 West 45th Street
New York, N. Y.
(Just East of Broadway)

NEW Morecroft

‘‘Elements of Radioe Communication,’” by Prof. John
H. Morecroft, of the Engineering Department of
Columbis University, is the latest book on radie
by thls outstanding authority.
This book 18 entirely new and contains matter whieh
never befors has been published. It 1s written
plain language so that every radio novice can under-
stand it, yet 1t 1s a complete course in the elements
of radlo.
It contains 266 pages, 170 illustrations and
a complete index. Price $3.00.

RADIO WORLD

145 West 45th 8t., New York, N. Y.

TELEVISION and all about it in “A B C of
Television,” by Raymond Francis Yates. $3 post-
paid. Radio World, 145 W. 45th St., N. Y. City.

4-GANG CONDENSER
$3.95

e

With Trimmers
Built in

|

i

z’:’

.

L L
e 8

Capacity of each of the four sec-
tions is .00035 wmfd. Owerdll length
117, Accurate capacity and precise
alignment. Used wn HB33 and HB44.

GUARANTY RADIO GOODS CO.
143 West 45th Street New York
[Just East of Broadway]

New DRAKE"'S
ENCYCLOPEDIA

A reference work that has subjects
classified in alphabetical order.

Each rule, fact, metnoa,
blan, layout and diagram
is instantly picked out and
separated from everything
else by placing all subjects
in alphabetical order with
€ross references for every
imaginable name under which
the information might be
classed.

This slphabetical arrange-
ment lets the experienced
| worker refer directly to the
one thing in which he is
interested at the moment
without hunting through non-
essentials. The needs of the
beginner are cared for.

The important articles dea)
primarily with receivers and
reception. They do not stop
with the electrical end, but

BOOK IS 213" THICK. & G50 100 the mechenien
WEIGHS 3% LBS., 1,025 ™ gpoor new thing in radin
ILLUSTRATIONS. 18 covered in detail.
1,680 Alphabetical Headlngs frem A-battery te
Zero Beat
1,025  lllustrations, Dlagrams, Layouts and Graphs
820 Pages, Each 6 by 9 inches

240 Combinations for Receiver Layouts
OF THE PRINCIPAL ARTICLES
158 Concern service men, (29 help the set bullder.
162 help thes experimenter, 155 Interest the studeat.
75 assist In sales work, 73 Interest set owners,
PRICE, $6.00

Rem:it with order and we pay cartage. Canadian
remittance must be by postal or express money order
Order C. O. D. and you pay cartage.

RADIO" WORLD, 145 W. 45th St., N. Y. Citr

MICROPHONE
LIGHTERS

for cigars or cigarettes, with button.
switch at top. Press the switch and
light up!

Model A lighter, microphone de-
i with 5-ft. AC cable and
Works on 110 volts, AC
any frequency and on direct cur-
rent. oo 00 ....Price $1.00

PER TR

Model B lighter, microphone de-
sign, on tray, with 5-ft AC cable
and plug. Works on 110 wvolt
AC, any frequency, and on direct

current. Exactly the same lighter
as the other, only tray is added.
Price......... vers. 8150

This lighter is instantaneous. Hold button dowm
only long enough to light a cigar or cigarette.
The two models are furnished in attractive
sprayed finish. Both are very compact! For
instance, the tray is only 41%” in diameter.
Use these lighters in your home and for
holiday gifts.

he heater element is renewable. Price 35 cents.

RADIO WORLD, (45 West 45th St., N. Y. Clty

B Please send me Model A Microphone Lighter at $1.00.
Please send me Model B at $1.50.

O Enclosed is remittance [Canadian must be P.0. or ex~
press money order.]

a ship C. 0. D.

Nam» .....

R L R T R T T L T ey

NATIONAL

SCREEN GRID TUNER

The most sensitive tuned radio frequency tuner so far developed, the
MB-20 is long on dlstant reception, and penetrates seemingly umsur-
On the MB-29 the stations come 1n
The MB-29, designed by James Millen and
Prof. Glen H, Browning, is the choice of the most discriminating.
It 18 designed only for AC operation, uses four stages of screen grid
Use 135 to 180 volts on the detector.

mountable barriers to reception.
0o mattor where you are.

RF and a power detector (227).

The National Velvetone Push-Pull
Power Amplifier (shown at right)
consists of an AC-operated filament-
late suppﬁ!, with two stage trans-
ormer audio amplifier an output
transformer built in. Made omly for
110-V., 50-60 cycles. Sold only in
completely wired form, licensed under
RCA patents.

The new Power Amplifier has been
developed and built to get the very
most out of the MB-29. It is a com-
bination power supply and audio ampli-
fier, using a 280 tube for a recti er,
one stage of transformer audio with a
227 tube and a stage of push pull
amplification with two 245s. It furnishes
all power for itself and for the MB.29,
as well as the audio channel. Order
catalog PPPA, list price, completely
wired and equipped

Testimonlsls from radlo’s hardest-bolled experts prove this is the w’:}: d)honograph WRITE FOR
drcuit of circuits. Buy the parts and find fuliest radic delight. g? s (less tubes) WHOLESALE
You wili be sure nobody else has a tuner as good 8s yours, unless -50. Your price.

be toe has an MB-29. Complete component parts for National Bereen PRICES
GlrldI Tunen;] Ll{B-IZQ. mounted on frosted WRIT

sluminum chassis, Inciuding rainbow modern.

ietic drum dial HC. Order catalog No. WHOLE HOR

MB-29-K, list price, leas tubes $69.50. ESA‘LE

Your price ... L. L oiiieee. .. PRICES

143 WEST 45TH STREET

View of National
an expertly made A, B and C supply and audio amplifier,
preducing marvelous tenme auality.

Velvetene Push-Pull Power Amplifier,

GUARANTY RADIO GOODS CO.

NEW YORK CITY

Vol. XVI, No. 18.

RADIO WORLD, a weekly pap4e0r published by Henness
o.

. January 18th, A
at New York, N. Y., under act of March,y 1879.] 19lggk«md

business manager and managin

Whole N

C_per copy, $6.00 per year.

g editor; J. E. Anderson, technical editor.

yl Radio Publications Corporation, from Publication Office, 145 West 45th Street, New York, N. Y.
5 [Entered as second-class matter, March, 1922, at the Post Office
Burke Hennessy, president and treasurer; M

Hennessy, vice-president; Herman Bernard,
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O0-1 MA, $5.95

04 06
or i o8
ALl 7
o\ gty

2\ MIL-AMP 5

Here is a 0-1 milliammeter, accurate
to plus or minus 1% clearly legible to
two-one hundredths of a wmilliampere
at any reading (20 microamperes).
This expertly made precision instru-
ment is offered at the lowest price so
far for a 0-1 ma. Order Cat. FO-1
at $5.95. C. O. D. orders accepted.

Guaranty Radio Goods Co.
143 West 45th Street,
New York City

e ]
AERIAL TUNER

Improves Your Reception

Connect aerial

lead from set.
instead to one of the binding posts of the Aerial

Remove aerial

Tuner. Connect the other binding post of the
Acrial Tuner to antenna post of your set. Then
move the lever of the Aerial Tuner until any weak
station comes in loudest. The lever need not be
moved for every different frequency tuned in.
The Aerial Tuner acts as an antenna loading
coil and puts the antemna’s frequency at any
frequency in the broadcast band that you desire
to build up. Price, 85c.

GUARANTY RADIO GOODS CO.
143 West 45th Street
New York City
(Just East of Broadway)

BRILLIANT, NEW

NATIONAL

MODERNISTIC PROJECTION DIAL
WITH RAINBOW FEATURE

Modernize the appearanes of your receiver by installing
the brilllant new Natfonal dial, with color wheel built in,
70 that as you turn the dial knob onme color after another
floods the screen on which the dial numbers are resd. On
this screen the numbers are projected, so that you get the
same dlal reading from any position of the eye. This fs
just what DX hunters want—Ilaboratory precision of dial
reading.

The escutcheon Is of modernistic design. The Velvet
Vernier mechanism drives the drum superbly.

Order today. Remit with order and we pay cartage.
Shipments day following recsipt of order.

GUARANTY RADIO GOODS CoO.,
143 W. 45th 8t,, N. Y. City (Just E. of B'way)
Enclosed please find $3.13 for which please send me
dial marked below:

O Cat. HC6, National modernistic drum dial, with color
wheel buflt in, pilot bracket, 6-volt pilot lamp for
storage battery or A eliminator sets; hardware; instrue-
{301 00gr120000060000080 6060600036 00000040006000 $3.(3

O Cai. HC2%, same as above, but with 2%4-volt
AC pilot lamp

Hi-Q 30
Wholesale
Prices!

Write or wire!

Guaranty Radio Goods Co.
143 West 45th St,
New York City

NATIONAL
Velvet B Eliminater ¢16 13

188 Volts (280 Tube Free)

Larest Model Nationai Veivei-3, Type 3530, 1a
handsome crackle finish black metal casing, for uss
with sets up to and including six tubes. Lnpus
105-120 volts AC, 60 to 60 cyeles. Output, 18
voits maximum at 36 milliamperes. Three variabie
output intermediate voltages. (Det., RF, AF)
Eliminator has exesllent flter system to elimimate
bum, ineluding 350 ehoke and 18 mfd

Mershon condeneer. No motorboating!
(Biiminator Licensed under patents of the Radu
Corporation of America and assceisted companies.;
Guaranty Radio Goods Co.

143 \W. 4TH STREET

(Jusi East of Broadway)

NEW YORK CITY
New Junior Model

POLO UNIT $4

The famous- twin magnet principle for
double sensitivity, large magnets for great
flux, permanently adjusted armature, ali
are in the new junior model-Polo Unit.
Weight, 234 Ibs. Stands 150 volts unfil-
tered. Stands up to 250 push-pull filtered.
Works any output tube, power or other-
wise. Supplied with 10-ft. cord. Order
“nit now. Five-day money-back guarantee
Shipped C. O. D. if desired.
Acoustical Engineering
Associates

143 West 45th Street

New York City
(Just East of Broadway)

A

Blueprint FREE!

Get a free biueprint of either slreult (lsted s
the teupon below, by sending $1.00 for slght
weeks’ subseription for RADIO WORLD, or send
$1.50 for I3 weoks' (quarter of a year) and get
both blueprints free!
RADIO WORLD, 145 W, 45th 8t., N. Y. Clty
Enciosed please find:

for which send RADIO WORLD far
8 weeks and send free blueprint ef the
b'att‘e':-y :I?dﬂ 4-tube Sctreen Grid Dlamone

[3 ® r.
O $t for which send RADIO WORLD for
8 weeks and send free blueprint of the
i-'tube AC Screen Grid Diamond of the

r.
[0 $1.50 for which send RADIO WORLD for

18 weeks and send both blueprints free.
(It renewlng & subseription put cress here )

NAME
ADDRESS

............ Mereiseseeietet it etanannay

Quick Action Classified Ads

Radio World’s Speedy Medium for Enterprise and Sales

10 cents a word — 10 words minimum — Cash with Order

ARISTOCRAT FLOOR SPEAKER—With Mold-
ed Wood Horn and Horn_Motor built in. Great
value. $14.00. Acoustical Engineering Associates,
143 W. 45th St,, N. Y. C.

POLO 245 POWER SUPPLY. Read all about
it on another page of this issue. Polo Engineering
Laboratories, 57 Dey St.,, N. Y. City.

EDISON STORAGE BATTERIES—100

volts

$6.50; 14 Horsepower Alternating Motors $7.00.
Hoffmann Electrical Shops, 904 North TFifth,

Philadelphia, Pa.

BE SURE TO READ the advertisement onp
another page of this issue about the HB Compact
Guaranty Radio Goods Co., 143 W, 45th St.
N. Y Citv

“MATHEMATICS OF RADIO.”—A great help
to evervbody interested in radio. $2 postpaid
Radio World. 145 W. 45th St.. N. Y. Citv.

DISTON ELIMINATORS $6.95. Edison Batteries

$1.95. Audio Transformers 95c. Western Electric
Amplifier $14.00. Get our big bargain list sets
and parts. Quality Radio Shop, Richmond,
Indiana.

USED RADIO PARTS. Very low prices.
Gamble, Hannibal, Ohio.

TWO FOR ONE. Radio World for 52 weeks and
Radio News twelve months at the combination
rate of $7. Radio World, 145 W. 45th St.,, N. Y.

WORLD’S BEST AVIATION BOOKS: “A B C
of Aviation,” $1.00; “Modern Aviation Engines,”
$9.00 postpaid. Both by Maj. Pagé. ‘‘Aerial
Navigation and Meteorology,” By Céu)t. Yancey.
$4.00 po(_s.tpaid. Radio World, 145 45th St.,
N. Y. City.

Mack:

OUTDOOR _WORK—Get Outdoor Govt. Jobs;
$1,860 year. Patrol forests; protect game. Write
for details. Bradley Institute, All, Denver, Colo.

“AUDIO POWER AMPLIFIERS,” by J. E.
Anderson and Herman Bernard, the first an, only
b.ook. on the subject. $3.50. Hennessy Radio Pub-
ggatlons Corporation, 145 West 45th St., N. Y.

1ty.

A. C. TUBES—Manufactured by licensed R.C.A.
manufacturer. UX250—.95 UX224—.85 UX245—.85
UX227—.80 UX280—.75 UX226—.65. Charles Black-
more, Windsor, Missouri.

“EVERYBODY’'S AVIATION GUIDE.” By Maj.
Pagé. $2 postpaid. Also “Modern Aircraft” b
t,ame author. $5. postpaid. Radio World, 145 Wy
1th St.. N. Y. City.
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Short Wave Circuit

National Thrill Box, 4-tubs shert wave cireuit, t5 to 535
meters, battery-eperatisn of filaments; B supply, elther
batterles or ellminator. .

Get a real kick out of listening to foreign stationa
on a real short-wave circuit, the National Thrill
Box. Uses one 222 screen grid RF amplifier, one
200A detector, one 240 first audio and one 171A
or 112A output. Single control. Buy the parts
and build the circuit in two hours. Data sheet
shows dial settings where foreign stations come in.
Cat. SW4EF, all parts, including decorative brown
steel cabinet, all six plug-in coils, list price $51.90

(less tubes). Write for wholesale prices.

Guaranty Radio Goods Co.
143 West 45th Street New York City

Horn

This unit is pre-eminent for horn-type speakers
such as the exponential horns or other long tone
travel horns. The faintest word from a *“whisper-
ing tenor” or the tumultuous shout of the crowd
or hlghesg crescendo of the band is brought out
clearly, distinctly, Stands up to 450 volts with
out fltering. Works right out of your set's
power tube, requiring no extra voltage source
Standard size nozzle and cap are die-cast alu-
minum, one piece, with milled platinum-like
finish, The casing is full nickel, of highest pos.
sible polish. Works great from AC set, battery
sct or any other set, push-pull or otherwise.

For Portable Use

This unit can be used in a portable without any
born attached and will give loud reproduction
Order Cat. 225, with 4% ft. cord attached

(Shipping weight, 2 1bs.) $2.25

Air-Column Horn

8-tt. tone travel molded wood horn (less unit
No. 225) is obtainable already mounted in a
baffle box. OQutside overall dimensions of baffle

box, 21%4” high, 18" wide, 15" front to back.
Shipping weight, 27 lbs. Order Cat. 596 @ $8.00.

Acoustieal Engineering Assoclates,
145 W 45th St., N. Y. Clty (Just E. of Bway).

Please ship C, 0. D,

Cat. No. 228 @ $3.20 ) Cat. No. %96 @ $s.0¢
L
AQOROBE oottt et et e e,
Oy ...cvvevnincnncnnnnns Btate

FIVE-DAY MONEY-BACK GUA~ANTEE

Tone That Thrills!

Build the
HB Compact
(Battery model)

183

Everybody is delighted
with the exquisite tone
of the HB Compact, bat-
tery model. “Never
heard anything like it,”
is the usual com-
ment. The re-
ceiver uses a 222
screen grid tube
for RF, 240 bias
detector, 222 first
audio and 112A
power tube. Draws
only .75 ampere
filament, 18 mil-
liampere plate
current. Very
economical to run,
B batteries last 6

Front view of the HB Compact, battery model. the simple 4-tube
receiver that works a speaker at high volume and produces tome
that is of the very purest kind. Cabinet is only 15 wide, 914"
front to back, 7 high.
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-i—m © —ec3 months or more,
— e Plentifully selec-

/ . tive and sensitive.

Follow this diagram of the HB Compact, battery model, when building this Build it now |

tone-marvelous receiver.

LIST OF PARTS The HB Compact, battery model, designed
[Check off what parts you want] by Herman Bernard, has tone quality
B LIL2L3—Antenna coil, BT3A.....covveienanaennnnes 1.3% second to none. All who appreciate musie
g I(E?LS(!-ZS—_'I!L‘/?N(};(‘)';S "'":1"'& Bgl'SaEkeis“”' ;gg will revel in the delightful tone of tkis
O CT—Hammariund 80 mmfd. .............. .35 amazing circuit, :
[J C3, C4, €5, C6—Four .01 mfd. mica fixed 1.40
8 g;. ISR\QN—_;S o(lilrg s:lltelalrheosttat 3pRoonc 'gg Send in your order for parts today to
d wo 0.0 ohm filament resistors .... 0P8R O Guaranty Radlo Goods Co., 143 West
R3, R4, R6, R7—0.25, 5.0, 0.05 and 5.0 meg. with i
H 4 mounts ,,....... 5 ...................... ? ...... "25 45th Street, New York, N. Y., just E.
O R5-—30 ohm filament resistor ............. .45 t B'way.
O] R8—1.3 ohm filament resistor ... ....... 220 GRS, WD G
3 Ant., ond., Sp. (+), Sp. (—)—Four posts. .40
O PL—Pilot lamp 6v. and bracket........... .70 NAME ieiiiiiiiiiiiieriiiarnenrenres
O Drilled, socketed steel subpanel 92x14%3”,. 2.00
O Crinkle brown steel cabinet, 7x9'xI5"” ............ 3.50
O Twe metal Jirks ........... .00 iiiiiiiiiiienianns . AdAress ..uveeevernrennncncrronroerenes
0 Seven leads for battery cable
O Two Dials ........cvuiuinnnen
Al parts ... . i i seeeiietaiaiienans
Tubes: two 222.. “one 240, ‘one §i3A @57 500000000000000 State ............

Guaranty Radio Goods Co., 143 West 45th St., New York.

Two One

Get a FREE one-year subscription for any ONE of these magazines:

(O CITIZENS RADIO CALL BOOK AND SCIENTIFIC DIGEST (quarterly, four issues).

[ RADIO (monthly, 12 issues; exclusively trade magazine).

[0 RADIO ENGINEERING (monthly, 12 issues; technical and trade magazine).

] SC;]%N?E & INVENTION (monthly, 12 issues; scientific magazine, with some radio technical
articles). '

[0 AMERICAN BOY-—YOUTH’S COMPANION (monthly, 12 issues; popular magazine).

0O BOYS’' LIFE (monthly, 12 issues; popular magazine).

Select any onc of these magazines and get it FREE for an entire year by sending in a year's sub-

scription for RADIO WORLD at the regular price, $6.00. Cash in now om this opportunity to get

RADIO WORLD WEEKLY, 52 weeks, at the standard price for such subscription, plus a fall year's

subscription for any ONE of the other enumerated magazines FREE!I Put a cross in the square next

to the magazine of your choice, in the above list, fill out the coupon below, and mail $6 check,
money order or stamps to RADIO WORLD, 145 West 45th Street, New York, N. Y. (Just East of

for the

price of

Broadway).

Your Name ...ciiiiiiiiiiiiiiiiitiieiininieertcnsascsesananans )
Your Street AdAress .........eeeeuiiiiinesteiiiiiotiattiatiteiieneaas DOUBLE
(e8%? oooo00000000000000000E0EE0GEs0EsEEoETsaTEoTEa0oaTT S¥E¥300000000000000 0000000 VALUE!

[0 If renewing an existing or expiring subscription tor RADIO WORLD, please put a cross in square
at beginning of this sentence. .

RADIO WORLD, 145 West 45th Street, New York, N. Y. (Just East of Broadway)

A GREAT ADVERTISING MEDIUM

That describes Radio World. Rates on
application. Radio World, 145 W. 45th
St., N. Y. City.

HIGH RESISTANCE PHONES $1.65
You can’t beat them at the price. Send
now. Guaranty Radio Goods Co., 143 W. .

45th St., N. Y. C.
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Ezery book advertised om this page is essential to your | ki .
Five New V Offer Short-C Knowledge!
tve New Volumes Offer Short-Cut to Knowledge!
MORECROFT ANDERSON and BERNARD
“Elements of Radio Communication® ““Power Amplifiers"’
by Prof.
e He the v }
of Amp :;‘m: Ne
u i .
IE . . POWER ANPLIFIERS
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is jnstallsions
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$3.00 e
By i ‘A i parted | b T S—
Order Cat. PAM s
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o o e RIDER
und.  Order Cal % $7.50 66
Service Man'’s Manual®’
MOYER and WOSTREL Tuo pew backs by Jun P Bider 8B e .
£ ¥ = Ma
‘‘Radio Receiving Tubes"’ Fal i
wed for sn clewentary bouk on radio tubes that snswers value af
. of The Ma 't
a, and Jol % el “r- DOV ' »
verail) ens tand radiv $2.00
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But :
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it MWT $2.50 This bosk ia worth Ay - ~
same 7 I ry )
3 8 " Clotb dor s Loclutely e badrve
MWPR $2.50
i L i MORE THAN (00 WIRING DIAGRAMS OF RECEIVERS MADE BY MORE THAN FORTY
; J$2.00 DIFFERENT SET MANUFACTURERS ARE PUBLISHED IN THIS BOOK. INCLUDING OLb
TN = e o i MODELS ANO LATEST MODELS! RCA ATWATER KENT, CROSLEY, MAJESTIC ZENITH
The Thermivmie W b or Bij STYROMBEHG CARLSON, KOLSTER, FEDERAL, FADA, Ete.
Order Cut. VDB @ .$5.00}) tratic | ¢f oOVe Order 3 'sM @ $
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080 Veltmater "5 e 3 | 5 car. Pam §3.50 | ™ Cat 2
6-Veil Charge Yester D.C Cat. 23 | CAY. mwW?Y & U'&w CAY 338
0-10 Amperes D.C. Cat. 338 CAY. MWPR @& $2 e CAY 325
0-25 Mitliamperes D.C.... Cat. 323 | C CAY. mwPRC @ _. 82.00 CAY
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Parts for
BERNARD
TWO+*TUBE
TUNER

Using 222 and 201A for Battery Operation—
Order what parts you desire.

O L1L2L3, Cl, socket, link, base, .00035 mfd.
tunning condenser—One Bernard tuner assembly
for left-hand position when using a drum disl,
socket for DC screen grid tube 222 (Cat.
BT-L-DC).  covecvsesnsociossaceaassscsssessss $3.00
O L4L5L6, C2, socket, link, bass, .00035 mfd.,
tuning condenser—One Bernard tuner assembly
for right-hand position when using drum dial;
socket for four-prong DC tube, 201A, 240, 1124,
ete. (Cat BT-R-DC)

Ant., Gnd., A minus, A plus, B plus 45, B plus
135 and P, seven binding posts.............. .70
One National Velvet Vernier Modernistie dial,

R1—One 75 ohm. rheostat.......... d
R2—One 8.5 ohm. fllament resistor 0
R3—One 5 meg. grid leak.......... .
R4—One 4 ohm. fllament resistor....... . .20
C3, C4—Two .01 mfd, mica dielectric fixed
CONAENSOIS 1 eeeuraeraerseoansnnasnsanssosansns 70
O C3—One .00025 mfd. mica dielectric fixed con-
denser With cliPS.c.eceeecccreccasanscenaannns .25
a ¢ ne .00025 mfd. mica dielectric flxzed con-
densers ......ceceeceecaenns .20
8 SW-—One A battery switch .40
[w]

with ralnbow feature and pilot light and bracket. 3.13
One drilled front panel, 7x18°’, black bakelite. 1.80
B T $17.60
All parts for AC Tunmer, including fil. trans..... $22.10
Your N&MeE ..icvviieeeiieeeenneaanssssasas sasasosnaane
Your Address ....cieeeeeeiiiiiiieratsstatosaastoanoanas

A It C.0.D. is desired put cross here.
O 1f remittance enclosed put cross here. Canadlan remit-
tance must be express or P.0. money order.

GUARANTY RADIO G0OODS CO.,
143 West 45th Street, N. Y. Ci
Just East of Broadway.

CONE

WITH DOUBLE
MAGNET UNIT

DN
SRS

N
B

N

sna excellent magnetic type speaker for Instaila-

tlon in any cabinet. The unit is a double-magnet

Plra'tpne, with two magnet coils, for utmost

sensitivity. Each horseshoe magnet is %,” thick

The magnet coils are forever protected against

llut_ iam{ 9tl':gtr fgrelgxn, injurious substances, by
e

P s. The i
drive. The cone frame is metal. ph"l'he. ’,r'ev;r:
{s specially treated buckram.

All assembled, with long cord, ready
& ,  Shi " weight b
fead sy pine_weiane o e $4.95

The unit alone (cord included). It
will operate any type sounding sur-
face, including paper, cloth, wood, etc.

alzltppinx weight 4 Ibs. (Cat UA).. $2.95

Guaranty Radio Goods Co.
145 West 45th St., New York City

 MORECROFT

New second  edition of “Principles of
Radio Communication,”” by Prof, John H.
“Morecroft, of the Electrical Engmeermg
Department of Columbia University an
ast president of the Institute of Electrical

ineers. This is an outstanding and
authoritative book on the subject.:

This large book on radio principles and
practice is_something that you must not be
without. Every set builder, every designer,
every engineer, every service man, aimply
must have this book. Ready reference to
all intricate problems makes this volume
invaluable. Set builders, experimenters, dis-
tributors, dealers, salesmen and teachers,
students and operators, all find Morecroft
their standby, and now the new second
edition awaits you. 1,001 pages and 8
illustrations in this cloth-bound volume

Price .................. $1.50
RADIO WORLD

145 West 45th Street
New York City
(Just East of Broadway)

7=

MICROPHONE LIGHTERS

For cigars or cigarettes, with button
switch at top. Press switch, and lighter
acts instantaneously. $1.00. Model B
lighter on tray, $1.50. Radio World, 145
W. 45th St, N. Y. C.

Aristocrat Floor Speaker
e® ot Coxpomentiat e D 12-°°

baffie and horn motor bullt ia.
Extraordinary bargais.

The speaker cabinet Is walnut finish, 33" high.
24" wid 17%” deep, with carved legs.
Golden cloth grille covers front . Bulilt

inside is No. 595 molded wood horn with baffle
and No. 203 driving motor unit that stands 25¢
volts without filtration. Horn and motor re-
movable, Table alone is worth price asked

Shipped C.O.D. if desired.

Acoustical Engineering Associates
143 WEST asth STREET NEW YORK CITY

SEPARATE TESTER COMBINATION

Consiste of two-meter assembly in neat black
metal case, with an external high resistance
meter. The two meters in the case read
(a) 0-29, 0-100 milliamperes; (b) 0-10 wvolts,
AC or DC, same meter reads both. The ex-
ternal high resistance meter reads 0-600 volts,
AC or DC (same meter reads both). Thus
you can test any plate current up to 100 ma.
any filament voltage, AC or DC, up to 10 V.,
and anﬂa)late voltage, or line voltage or other
AC or voltage, up to 600 volts. Five-prong
plug, screen grid cable, and 4-prong adapter
included. Order Cat. ST-COMB @......$11.04
2-meter assembly, cable plugs, Cat. 215 @ $7.

0-600 AC-DC meter alone, Cat. M600 @ $4.95

-

As Ilustrated

Guaranty Radio Goods Co., 143 West 45th St., N. Y. City

0.60qo.300

HIGH RESISTANCE

DC YOLTMETER

With three 28" tipped leads built in

A portable type, high resistance
meter, 2%’ outslde dismeter, for
close reading of direct currsat
volteges up to 60 volts, snd for
reading DC voltages up to 800
volts. ‘Three ‘vari-colored 28’ In-
sulated leads, with jack tips, are
bulit In. DBleck is minus, yellow
13 €0 volts meximum and red fs
800 volts meximum. These voit-
sges are marked at the meter
outiets. Cat. J-246. Net price,
$1.28.

Multipller, with jack tsrminals,
to increase range 0-300 range te
0-000. Ceat. J-106JT (with jack
terminals), net price, $1.18,

J-246 Voltmeter, 107
measuring ail direet
current voltages, In-
eluding B elimins-
ters.  0-60, 0-800
(doudble range),

GUARANTY RADIO GOODS CO.
143 West 45th St, N. Y, City

RADIO WORLD
and “RADIO NEWS”
BOTH FOR

5 «. $7.00

You ean obtain the twp leading radie techmiss! wmage-
sines that cster to experimenters, service men and stadeste.
the firet and ooly national rsdie weekly and tbe leeding
moathly, for obe year each, st s saving of §1.50. The
rogular mali subscription rete for BRadio World fer eme
year, 8 new and fascinating copy esch week for 52 weeks.
19 $6.00. B8ead in $1.00 extrs, get ‘'Radie News” el
for & year—e new f{ssue esch month for tweive mestha
Totsl, 04 flssues for $7.00.

O it renewing Radic World subseription, put eress
squsre.

BADIO WORLD, 145 West 45th Btreet. New York, N. Y

GUARANTY RADIO GOODS CO.
143 West &th Street, New York, N. Y.

SUBSCRIBERS!

Look at the Expiration
Date on Your
Wrapper

Please look at the subscription
date stamped on your last wrap-
per, and if that date indicates
that your subscription is about
to expire, please send remit-
tance to cover your renewal.

In this way you will get your
copies without interruption and

keep your file complete.
SUBSCRIPTION DEPARTMENT

RADIO WORLD l

145 WEST «TH ST.. N. Y. CITY
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THREE IMPORTANT BOOKS FOR SERVICE MEN!

“Trouble Shooter’s Manual”’
“Mathematics of Radio”’

“Testing Units for Service Men”’

These Three Books by John F. Rider Co

The most popular and fastest-
grams of commercial receivers

selling book in radio today. Wiring dia-
are contained in this outstanding book.

A sure route to a good grasp on radio technique.
anybody can understand it.

Radio theory outlined so that

Circuits and Methods of Testing Equipment, particularly use of
individual meters and of meters united in combination testers.

The 240 pages include

in recetvers—

You will find these

diagrams alone well worth the price of the book. The wiring diagrams are of new
and old models, of receivers and accessories and as to some of the set manufacturers,

all the models they ever produced are shown in wiring diagrams!

Here is the list

of receivers, etc., diagrams of which are published in this important and valuable

book :

Wiring Diagrams of All These Receivers

R. C, A.

60, 62, 20, 64, 30, 105, Bl1,
18, 32, 50, 25 A.C., 28 A.C.,
é%, Receptor S.P.U., 17, 18,

FEDERAL
Type E serles fllament, Typlg

E geries fllament, Type
series fllament, Model K,
Model H.

ATWATER-KENT
10B, 12, 20, 30, 35, 48, 33,
83, 40, 38, 36, 87, 40, 42,
62, 60, 44, 43, 41 power units
for 37, 38, 44, 43, 41.

CROSLEY
XJ, irdyn 3R3, 601, 401,
4014, 608, 704, B and C sup-
!{}(!)’6 for 704, T04A, 704B, 705,

STEWART-WARNER
300, 305, 310, 315, 320, 825,
500, 520, 525, 700, 705, 710,
715 720, 530, 535, 750, 801,
802, 806.

»

REBE
MU1l, MU2, synchrophase 5,
synchrophase AC6, synchrophase
ACT7, Deluxe 428.
PHILCO
Philco-electric, 82, 86.
KILSTER
4-tube chassis used in 6 tube
sets, tuning chassis for 7 tube
sets, power amplifier, 7 tube
power pack and amplifier, ¢
tube power pack and amplifier,
8 tube powor pack and ampli-
fler, rectifier unit K-23.

ZENITH
39, 39A, 3892, 3892A, 40A,
35PX, 35APX, 352X, 852APX,

87A, 35P, 35AP, 352P, 352AP,
31P, 342P, 33, 84, 85, 35A,
342, 852, 352A, 362, 31, 333,
333A, power supply ZEl7,
power supply ZE12.

MAIJESTIC
70, 70B, 180, power pack TBPS,
P68, TP3 (old wiring) 8P3,
8P¢,7TBP6. )

FRESHMAN

Masterpiece,  equaphase qQ,
G-60-8 power supply, I and
LS, Q15, Q, K60-S power

STROMBERG-CARLSON
1A, 2B, 501, 502, 523, 524,
635, 638, 403AA power plant,
404 RA power plant.

AN-AMERICAN
6 tube electric, 8 tube 80, 88,
84, 85, 86, 88, 6 tube 60, 61,
82, 66, 66, u and B tube A.C.
power pack.

DAY FAN

OEMY7, 4 tube, 5-5 tube 1925
model, Day Fan 8 A.C., power
supply for 6 tube A.C., B
power supply 5524 and 5525,
motor generator and flletr,
tube motor generator set, 6
tube 110 volt D.C. set, 6 tube
32 volt D.C. set.

FADA
50/80A recelvers, 460A, Fada
10, 11, 30, 31, 10Z, 11Z, 30Z,
81Z, 16, 17, 82, 16Z, 32Z, 18,
18,  special, 192A-1928 and
192BS units, R80A, 480A, snd
8SF 50/80A receivers, 460A re-
celver and R60 unit, 7 A.C.
recelver, 475 UA or CA and
SF45-75 UA or CA, 50, 70,
71, 72, C electric unit for
special snd 7 A.C. recelvers,
C 6 volt tube supply, 88V
and 82W, EI180Z power plant

end E 420 power plant.

FREED EISEMANN

NR3, FE18, NR70, 470, NR57.
457, NR11, NB80 D.C.
COLONIAL

26, 31 A.C, 31 D.C.

WORKRITE
8 tube chassis, 6 tube chassis.

AMRAD

70, 7100, 7191 power unit.
SPARTON

AC. 89,

MISCELLANEOQOUS

DeForest F5, D10, D17. Super
Zenith Magnavox dlal, Ther-
miodyne, Grimes 4DL  inverse
duplex, Garod neutrodyne,
Garod EA, Ware 7 tube, Ware
type T. Federal 102 special,
Federal 59, Kennedy 220,
Operadio portable,

RX1, Amrad inductrol.

HERE ARE THE 22 CHAPTER HEADINGS

Service Procedure

Practical Application of Analysis "
Vacuum Tubes

Operating Systems

Aerial Systems

“A" Battery Eliminators

Troubles in “A’” Eliminators

Trouble Shooting in “A’” Eliminators

*B” Battery Eliminators

Troubles in “B” Battery Eliminators

Trouble Shooting in “B” Battery Eliminators
Speakers and Types

Audio Amplifiers .

Trouble Shooting in Audio Amplifiers
Troubles in Detector Systems «
Radio Frequency Amplifiers

Trouble Shooting in RF Amplifiers
Series Filament Receivers

Testing, and Testing Devices
Troubles in DC Sets

Troubles in AC Sets

— ey — — — — — — — — — — — — —— — — — p— t——

RADIO WORLD, i45 Wast 45th St.,, New York, N. Y.
(Just East of Broadway)

Enclosed please find:

3.50 for which please send me postpald *"Trouble
o 'STSM), by John F. Rider, 240 pages, 8%x11”

leather cover, gold lettering.

b h plea: nd me postpaid ‘‘Mathematics of Radlo’’ (Cst. MOR),
2 fﬁ ofot{:r E‘y.miud%re. l?28“ paz?s, ps%zll", 119 1llustrations, flexible cover.

{3 $1.00 for which please send me postpaid °’Treatise on
en’’ (Cat. TU), by
{3 It ordering C.0.D., put cross in this square.

1”’, more than 200 illustrations,
including wiring diagrams of commercial receivers as advertised; 1imitation

John F. Rider, 43 pages, 614x9%"

nstitute an Outstanding Asset to All Possessors!

“Trouble Shooter’s Manual’’

is the first comprehensive volume devoted ex-
clusively to the topic.
200 illustrations devoted to wiring diagrams of
factory-made receivers, besides other illustra.
tions, It is not only a treatise for service men,
telling them how to overcome their most serious
problems, and fully diagramming the solutions,
but is a course in how to become a service man.

This book is worth hundreds of dollars to
any one who shoots trouble
whether they be factory-made, custom-built or
home-made receivers,

Besides 22 chapters covering thoroughly the
field of trouble shooting, this volume contains
the wiring diagrams of models, as obtained
dirrect from the factory, a wealth of hitherto
confidential wiring information released for the
first time in the interest of producing better
results from receivers.

“Mathematics of Radio’’

TABLE OF CONTENTS:

OHM’'S LAW,

RESISTANCES: Basis for resistance variation, atomic
structure, temperature coefficient, calculation of re-
sistance varlation, expression of ampere, volt and
Ohm fractions, application of voltage drop, plate
clrcuits, fllament circuits, filament resistances, grid
blas resistances,

DC FILAMENT CIRCUITS: Calculation of resistances.

AC FILAMENT CIRCUITS: Transformers, wattage
rating, distribution of output voltages, voltage re-
ducing resistances, line voltage reduction.

CAPACITIES: Calculation of capacity, dielectric con-
stant condensers in parallel, ondensers in serles,
voltage of ondensers in parallel, in serles, utllity
of parallel condensers, serles condensers.

VOLTAGE DIVIDER SYSTEMS FOR B ELIMI-
NATORS: Calculation of voltage divider resistances,
types of voltage dividers, selection of resistances,
wattage rating of resistances.

INDUCTANCES: Air core and iron core, types of air
core inductances, unit of inductances, calculation of
inductance.

INDUCTANCE REQUIRED IN RADIO CIRCUITS:
Relation of wavelength and product of imductance
and capacity, short wave colls, colls for broadcast
band, coupling and mutual inductance, calculation
of mutual wnductance and coupling.

REACTANCE AND IMPEDANCE: Capsacity react-
ance, inductance reactance, impedance.

RESONANT CIRCUITS: Series resonance, parsllel
resonai:ce, coupled circuits, bandpass filters for
radlo frequency circuits.

IRON CORE CHOKERS AND TRANSFORMERS:
Design of chokes, core, airgap, inductance, reactance,
impedance, transformers, half wave, full wave
windings.

VACUUM TUBES: Two element fllament type, elec-
tronic emission, limitatlons, classifications of fla-
mepts, structure, two element rectifying tubes,
process of rectification, tungar bulb.,

THREE ELEMENT TUBES: Structure of tube, de-
tector, grid bias, grld leak and condenser, ampliflers,
tube constants, voltage amplification, resistance
coupling, reactance coupling, transformer coupling,
variation of impedance of load with frequency, tuned
plate circuit.

POWER AMPLIFICATION: Square law, effect of
load, calculation of output power, undistorted output
power, parallel tubes, push-pull systems, plate
resistance.

GRAPHS AND RESPONSE CURVES: Types of
paper, utility of curves, types of curves, significance
of curves, voltage amplification, power amplification,
ower output, radio frequency amplification.

MBLTIPLE STAGE AMPLIFIERS: Resistance coup-
ling, reactance coupling, tuned double impedance am-
lification, underlying principles, transformer coup-
flng, turns ratio, voltage ratlo, tyes of cores, late
current limitation, grid current limitation.

ALTERNATING CURRENT TUBES: Temperature va-
riation hum, voltage variation hum, relation between
grid and filament, fllament circuit center tap, types

of AC tubes.
SCREEN GRID TUBE: Structural design, application,

amplification, associated tuned elrcuits, radio fre-
quency amplification, audio frequency amplification.

“Testing Units for Service Men”

Shooter’s Manual’’ (Cat.

Testing Units for Service

——— e —— o — s — e

A 43-page, liberally illustrated book on testing
units and circuits. Tells what equipment & serv-
ice man should have and how to use it most
effectively and quickly. Rapidity of operation is
one of the points stressed throughout this valu-
able book, as a service man’s time is his chief
stock in trade.

CONTENTS

Tube Reactivator and Voltages
Calibrated Vacuum Tube Bridge
General Utllity Tube Tester

AC.DC Recelver Toster

‘Efiminator Testers

Signal Generator for Recelver Testing

gst Ilatorﬁ oselll
athode a sclllograph
Ind catlnr ystems orap

Luae Vo tm'eterfs .
easurement of Inductance., Im n -
Ity C Resistance Podafre ] CRE

Multi-Ranne Metors

Service Station Test Beneh

o




