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| TWO TUBE BATTERY TUNER!

1 See pages 5, 6 and 7 for Construction of this Tuner
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The Latest in Tuning Equipment

SHIELDED COIL

RY¥ transformer in
square at bottom,

Cat. No. SH3 for .00035 mfd.
Cat. No. SH5 for .0005 mfd. ..
Cat. SHB (extra base)

aluminum
3%’ high

panel 18 used no extra base 1s needed.
Colils have brackets on.
in shield yourself and
minals to Luilt-in lugs.

shield 2%’
If metal sub-

You must assemble
solder winding ter-

Tor all circults and
stages, Including screen grid tubes.

ANTENNA COUPLER

Cat. No.
FOR .0005

Moving primary and fixed
Serves as volume conm:)l

No. VA8 for .00035 mfd.

antenna coupling.
Cat.

VA5—$0.85
MFD. CONDENSER

secondary,

for

SG TRANSFORMER

Cat. No. SGS5—$0.60

FOR .0005 MFD. CONDENSER
Interstage radio frequency transformer, to
work out of a screen grid tube, primary un-
tuned.
Cat. No. SGB3 for .00035 mfd.

Screen Grid Coil Company,

145 West 45th Street,
(Just East of Broadway.) l

Enclosed please find $

New York, N. Y.

————— ety . it

for which

please send at once the following parts:
OCat. No. ........ceen ath Si .11 a1 e I
O Cat. No. ...oovvnvves 8t .. measibians
[WiCat. BNO.  r i a it At S manw A I
[JPlease ship C. O. D.

Name ..c.cvenenraveaaranceesn Bo T5# = ]
Address  .......00 o | g0 o ob 6660 06d 5
City covevrevonnvrornsoncans , Btate ......

BERNARD TWO-TUBE TUNER ASSEMBLY

/

I

'///////‘

o (o]

For bullding a tuner consisting of a stage of screen grid radio frequency ampllfication and a detector, AC or battery-
operated, use the Bernard two-tube tuner assembly. Suitable for single control with one drum dial or separately tuned
stages with two flat-type dials. The assembly consists of antenna stage (BTL-AC or BTL-DC), having Bernard Tuner
BT3A. a ,00035 mfd. condenser, socket, link and aluminum base. The detector input stage (BTR-AC or BTR-DC) conrsists
of t"het:L same parts, but the coil has a tuned primary with untuned input to detector. Assemblies are unwired but are
erec

The condenser has shaft protruding at rear,
condenser at front panel for the other.

For AC operation, 224 RF and 224, 227 or 228 detector, order Cat. No. BTL-AC and BTR-AC at $6.00.

For battery operation of filaments, 222 RF and 222, 240, 201A or 112A dctector, order Cat. No. BTL-DC and BTR-DC

at $6.00. i
I[;Iéotsez for drum dia! single control an 80 mmfd. equalizing condenser is necessary. This 13 extra at $0.35. Order Cat.

BERNARD TUNERS

Bernard Tuner BT5A
for .0005 mtd. for
antenna coupling, the
primary being fixed
and the secondary
tuned. This coll 1is
used as input to the
first screen grid
radio frequency tube.
Secondary has mov-
ing coll.

Cat. No. BT3A for
.00035 mfd. ..$1.35
Bernard Tuner BT5B
for .0005 mfd, for
working out of a
screen grid tube,
tuned primary, un-
tuned secondary.
Primary has moving
coil

Cat. BTS3
.00035 mfd.

so if two dials are used coil is put at front panel in elther instance and

Cat. No. BT5B—$1.35
FOR .0005 MFD. CONDENSER

for

No. BT5A—S$1.35 B
..81.35

| DIAMOND
PAIR

Cat. No. RF5—$0.60
FOR .0005 lgzg CONDEN-

Antenna coil for any
standard circuit, and one of
the two colls constituting the
Diamond Pair

Cat. No. RF3 for .00035.$0.65 _——
@ @ Cat. No. SGT5—$0.85
FOR .0005 MFD. CONDEN-
! ! SER
Interstage 3-cireult coil for —
any hookup where an un- @ ® @ ==

Cat. No. RF5—$0.60 tuned primary {s in the plate
circuit of a screen grid tube.
FOB_-0005EMED. "CONDENSER SGT3 for .00035 mfd...$0.90 e o X

Order the Diamond Palr,

mbd. S8t .. poe ol e d kvaies a ki o dum G s e on
Order the Diamond Pair, Cat. DP3 for .00033 Cat. No. SGT5—$0.85
mIA. at weied G p e Tieg Rk wmaeEazmy ... 8155 FOR .0005 MFD. CONDENSER
[Note: These same coils are for AC or bLattery
cireait.]
FL4 $0.30 STANDARD TUNER

The standard three-circuit tuner is used wlth

Ftexible in- primary in ths plate circult of any RF tube, AC

;ula(cd1 ] coupler or battery type, excepting only screen grid tube.

or uniting coil 1 -

or EoTenseT For .0005 mfd. order T5 at ..........c...... $0.85

shafts TFor .00035 order Cat. T3 at ..... coacoocao $0.90

Order Cat. FL4 All colls have 2%’ dlameter, except the shielded
t $0.30 which 1s wound on 13",

at ........ coil,

Kqualizing  con- The coils are wound by machine on a bakellte

denser, 80 form, ancd the tuned windings have identical in-

mmfd., for con- ductance for a given capacity condenser, i. e..

nection across ,0005 mfd. or .00035 mfd. Full coverage of th

any tuning con- wave band 1s assured.

gg:;"l; “1?e:e? All ¢oils with a moving coll have single hole

T g panol mounting fixture. All others have base
. mounting provizsion. The coils should be used

equalizing inde-
pendently tuned
circuits to make
. dlals track.

{Order Cat. EQ80
at’ juie TR $0.35

with connection lugs at bottom, to shorten Jleads.

Only the DBernard Tuners have a shaft extend-
ing from rear. This feature fis necesary so that
physical coupling to tuning condenser shaft may
be accomplished by the insulated link.

December 28, 1929
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Short Wave Circuit

National Thrill Box, 4-tubs short wave clrcuit, 5 to 535
meters, battery-eperation of filaments; B supply, elther
batteries or elimlaator.

Get a real kick out of listening to foreign stations
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). Your price $31.00.

Guaranty Radio Goods Co.
143 West 45th Street New York City

Horn Unit $22

Chis unit is pre-eminent for horn-type speakers,
such as the exponential horns or other long tone:
cravel horns. The faintest word from a ““whisper-
mng tenor” or the tumultuous shout of the crowd
or highest crescendo of the band is brought out
clearly di.stinctl«l Stands up to 450 volta with-
out ﬁftcrmg. orks right out of your set’s

wer tube, requiring no extra voltage source
tandard size nozzle and cap are dic-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
set or any other set, push-pull or otherwise.

For Portable Use

This unit can be used in a portable without any
horn attached and will give loud reproduction.
Order Cat. 225, with 4% ft. cord attached . . . .
(Shipping weight, 2 Ibs.) . . . . . . .. $2.25

Air-Column Horn

8-ft. tone travel molded wood horn (less unit
No. 225) is obtainable already mounted in s
baffle box. Outside overall dimensions of baffle
box, 2134” high, 18” wide, 15’ front to back.

Shipping weight, 27 Ibs. Order Cat. 5% @ $8.00.
Acgu:‘..eal Ennlneerhl‘nu Assoclates,

145 W, 45th St,, Y. Clty (Just E. of Bway).

Please ship C. 0. D.
O Cst. No. 226 @ 3125 J Cat. No. 598 @ $8.0¢
NEame .. ....i000.. messesseeioisencnennny sepescancicnas
Address  ....... DR gesseeeirannnn.
CIY . .eoiiiveviennionns G0 Sonabiasododbmob, Jodoos

FIVE-DAY MONEY-BACK GUARANTEE

AMPERITE automatically con-
trols velinge fluctuations which
causc burn-outsand shorten tube
life. $1.10 with mounting (in
U. S. A) At All Dealers.

P

& 'E\ —ﬁ MPERITE (grporation

£ Thi
§ ssymbo‘ \E 661 BROADWAY, NEW YORK
{ imaradio 3 ol [
{ dlagram 5 FREE—"Amperite Vvs‘l‘
\\\\ meang— ¢ Pocket Tube Chart.

P ¥ Write Dept. R-W, 26.

ERITE

REG. U. 8. maT, orm

3% "SELP-ADJUSTING" Rheostat

MORECROFT

New second edition of “Principles of
Radio Communication,” by Prof. John
Morecroft, of the Electrical Engineering

Department of Columbia_ University and
ast president of the Institute of Electrical
ngineers, 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, simply
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 87"
illustrations in this cloth-hound volum-

Price .................. $7.50
RADIO WORLD

145 West 45th Street
New York City
(Just East of Broadway)

Licensed by
(’:l‘echnldyno

ELECTRAD
TONATROL
Your
Radio Volume
structors choose TONA-
TROLS because of their
unique long-wearing design and
Made in a variety of tvpes for
different circuits. With or
without filament switch—§1.50

XPERIENCED radio con-
quality construction.
to $3.00.

Also Super-TONATROL
power receivers. New type re-
sistance element. Dissipates
3-watts. Enclosed metal con-
struction. $2.40 to $3.50.

for

Worite Dept. RWI1228 for
TONATROL and Super-TON-
ATROL Data Sheets.

175 Varick St, New York.N.Y.
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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.

A COMPLETE
CATALOG
containing detailed in-
formation on conden-
sers and resistors may

CONDENSERS AND RESISTORS

THE RESEARCH
WORKER

of developments in
radio. It may be had

be had free on request.

74Y2 Washington St., Bklyn., N. Y.

]
will keep you abreast
free on request.

GUARANTY RADIO GOODS CO.
143 West 45th Street, New York, N. Y.

TWO FOR PRICE OF ONE!
Radio , World, 52 issues, and Radio
News, 12 issues, in combination for spe-
cial $7 subscription price. Radio World,
145 W, 45th St, N. Y. City.

A GREAT ADVERTISING MEDIUM

Tl!at describes Radio World. Rates on
application. Radio World, 145 W. 45th
St., N. Y. City.

All Parts for
HB33-$28.33
HB44-$46.44

HE HB33 is a three-stage screen grid radio

frequency amplifier, with screen grid power

detector, all shielded, 112A first audio and
112A push-pull output. Single dial control, seven-
tube circuit. Price includes all parts and crinkle
brown finish drilled cabinet. Order Cat. HB33 at
$28.33 (less tubes).

HE HB44 is the same fundamental circuit as
the HB33 but is for AC operation. Three
stages of screen grid RF, with screen grid
power detector, all shielded, 227 first audio and
245 push-pull output. Single dial control 7-tube

circuit and 280 rectifier, 8 all told. Price in-
cludes all parts, including power equipment,
socketed subpanel (8 sockets, including one for

280 rectifier) and crinkle brown fimish drilled
cabinet. Order Cat. HB44 at $46.44 (less tubes).

GUARANTY RADIO GOODS CO.
143 West 45th Street
New York, N. Y.

(Just East of Broadway)

O Remittance with order.
3 Ship C. O. D.

RECENT NUMBERS
for the current year are procurable at
the rate of 15¢c a copy, or 8 copies for

$1.00. RADIO WORLD, 145 West 45th
St. N. Y. City.

RADIO WORLD’'S BOOK SERVICE
has been found of great value not only
by radio fans, constructors, etc., but also
by radio and other technical schools
throughout the country. See the radio
books advertisements in this issue.
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Highest Grade
Key Tubes at

Defiant
Prices!

Screen Grid Tubes
224 at $1.43
222 at 1.18

Power Tubes

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

Other Tubes

227 at
226 at .
280 at 1.13
201A at .53

The above constitute 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.

90
68

All prices are net and represent extreme
discount already deducted.

228 HIGH-GRAIN DETECTOR

Increase fthe sensitivity of moderm 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. Otherwise weak, distant
stations come in stronger and tone quality
is improved. Simply substitute the 228
for the 227 in the detector socket only.
No wiring change of any kind is required.
Price, $1.88.

GUARANTY RADIO GOODS CO., 143 West

45th St., N. Y. City. (Just East of Broadway).
Enclosed please find §.......... for whlch ship
at once tubes marked below:
[J 228 AC high mu. ..........c.vvininnnn. $1.88
(J 224 AC screen grid .................... $1.43
[0 245 AC power tube ..,................. $1.28
0226 AC amplitier ..................... .68
(J 227 AS det.-amp. ...l .90
(0 280 AC rectifier ....... SHI13
[J 222 battery secreen grid 1.18
O 11284 power tube . .78
3 171A power tube . .78
(J 201A battery tube . ... 53
0 Iglathched pair of 245s for push-pull (for
DL e L D LTy
Dth'nched pair 17tAs for AC push-pull (for
O wariie S ph S walale Bes 5 e B S OEE-3 n 1 A
O Matched pair of 112As for push-pull (for
BOth)  Juses- o o 87 50p bm Spm s i ore Bubape = @ers $1.80
NAME [ Faghon 30 - @ BEROAD 2 B pSeE e BB S E €04 08 JE 5D
Address « po ek ta s scra Kot tio o i a dan A% Fadh
CitY g moms s tme § e B pre gbwlhfton State | f.. el

O Put cross here If C. 0. D. shipment Is de-
si[ed.

Canadian remittance must be by postal
press money order.

or ex-

5-Day money-back guaranty

No. 9

2] e

to Dealer

The simpiest ot all testers to use.
or binding pest to manipulate.
instantly interchangeable.

Not a switch
The meters are all
Only one push button for
gi1ld cordition. The three A.C. voltmeters are re-
pulsion type 0-8, 0-15, 0-150. The three D.C. volt-
meters have high resistance, 0-8, 0-50, 0-500. The
three D. C. Milliammeters are 0-10, 0-50, 0-300.
A.C. Voltmeters may be used as milllammeters for

Readrite Meter Works,

late, id, thod d flla-

set and glgn: ofmscreerfngl?lde 2;;‘ A, ?}.
tubes, 250 power tubes, and

Tube Tester both plates of rectifier tubes.

LIST PRICE NO. 9 — $35.00 COMPLETE

Send for catalog of Readrite instruments, resistors, etc.

12 College Ave.

ESTABLISHED 1904

Your Jobber can sup-
ply. If ordered direct
remittance ($21 NET
F. O. B. FACTORY)
must accompany
order.

FOUR METER TESTER

with five auxiliary meters.

All have single scales.

No confusion taking read-
ings. The four meter readings
show at a glance the plate volt-
age, fllament voltage, grid bias
voltage, plate milllamperes and
grid change. These nine meters
tell everything a radio service
man should know in_ testing A.C.
and D.C. sets. With 1t the
latest designed sets and tubes
are fully tested, including the

Other meters may be added.

testing rvectifler tubes, thereby obtaining more ae-
curate readings.

Case 1s light in welght, covered with grained
leatherette, size 104" x 7% x3%"”. A most flex-
ible tester, complete for present day testing and
tmmediately adapiing 1itself to future needs. Every
service man should have the READRITE No. 9—
A truly remarkable tester.—An Investment usually pald
for in the flrst few calls.

Bluffton, Ohio

LYINCIT

anuf o !
.EQUALIZORS, SUPP
RESISTANCE-COU

Write for Free 40-page Booklet
Lynch Mfg. Co., !Inc., (775 Broadway,

Aristocrat Floor Speaker

$q 900

N. Y.

With Molded Wood Horn of 8 ft.
tone travel (exponential tybne])n with
u mn.

baffle and horn mator
Extraordinary bargaln,

The speaker cabinet is walnut finish, 33” high,
241" wide, 17%” deep, with carved legs.
Golden cloth grille covers front opening. Built
inside is No. 595 molded wood horn with baffle
and No. 203 driving motor unit that stands 250
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 4sth STREET NEW YORK CITY

|

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 BookK
and Mailing List Catalog

Glves counts and prices on over 8,000
different lines of business. No matter
what your business, in this book you
will find the number of your prdspec-
tive customers listed,

Valuable information showing how to
use the mails to secure orders and In-
quiries for your products or services is

given.
Write for FREE Copy
R, L. POLK & CO., Detroit, Mich.

Largest Clity  Directory Publish
'S ers in the
Maﬁlk r?;IdLlsg}rzénchesu in Z%rlnclml Oit.rlles
ompilers—Business t t
Producers of Direct Mail Adve§tﬁstll:glm

NEW DRAKE’S ENCYCLOPEDIA

1,680 Alphabetical Headings from A-
battery to Zero Beat; 1,025 Illustrations,
920 Pages, 240 Combinations for Receiver
Layouts. Price, $6.00. Radio World, 124
W. 45th St, N. Y C

MICROPHONE LIGHTERS—For cigars or cigar-
ettes. with button switch at top. Press switch,
and lighter acts instantaneously. $1.00. Model

B lighter on tray, $1.30. adi 1 /
et \'_I C\ $1.5 Rudio World, 145 W.

DOING THE BEST WE CAN

Radio World has been receiving so many
Department is somewhat ‘behind in its worl

subscriptior}s of late that the Subscription
c  Please give us time to enter your sub-

scription.  We will enter all subscriptions as fast as we possibly can.

PUBLISHERS OF RADIO WORLD.
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A Weekly Paper published by Hennessy
Radio Publications Corporation, from
Publication Office, 145 West 45th Street,
New York, N. Y.
(Just East of Broadway)
Telephone, BRYant 0558 and 0559

RADIO WORLD, owned and published by Hennessy Radio Pubiitmtions Corporation, 145 West 45th Street, New York, N. Y. Roland Burke Hennesay,

gresident and treasurer, 145 West 45th Street, New York, N

ernard, secretary, 145 West 45th Street, New York, N. Y. Roland Burke

ennessy, vice-president, 145 West 45th Street, New York, N. Y.; 1
Hennessy, editor; Herman Bernard, business manager and managing editor;

Hermas

J. E. Anderson, technical editor.

The Bernard Tuner

Fine for Earphones or to Precede Power Amplifier
By Herman Bernard

ITH some persons the problem is, What type of a power

‘/‘/ amplifier shall I use with my tuner? With others it is,

What type of tuner shall I use with my power amplifier?
For those confronted by the second problem, a battery-operated
tuner is shown. It consists of only two tubes, but it represents
about as high a degree of efficiency as is obtainable from two
tubes, and results are far beyond what you would expect from
so modest an arrangement.

Since the possession of a power amplifier is assumed, a
device possibly bring AC operated, the plate voltage for the
tuner may be derived therefrom, or any B eliminator will do,
if B batteries are not desirable.

Also, of course, for earphone reception this two-tube design
is splendid. The second phone tip would go to B plus, 45 volts.
No detector plate voltage connection is shown in the diagram
because if an audio amplifier is used the plate lead P, of the
tuner, is connected to the P post of the primary of the first
audio transformer, and the B voltage is applied to the other
terminal of the audio transformer primary. Also the pilot light
is not diagramed. If used, connect between A minus and A plus
to left of switch.

TUNED PLATE CIRCUIT

The unusual sensitivity of this design, as compared with most
other two-tube hookups, arises from the use of a 222 screen
grid tube with tuned primary. Therefore the Bernard tuner is
used, as when the primary circuit is tuned the broadcast wave-
length spectrum would not be fully coverable without the wave-
length tuning extension provided by these exclusive tuners.
A moving coil is in series with a fixed winding, the total being
tuned, the moving coil acting as a variometer to accomplish
the wavelength range extension. Also the amplification is main-
tained high at all frequencies, due to the compound variation
of the degree of coupling, automatically established.

The moving coils are connected physically to the tuning con-
densers and the same motion turns both. This motion is provided
in the present instance by the new National drum dial, and the
Bernard tuner assembles, with sockets, coils, tuning condensers,
links and base erected, are designed to facilitate drum dial use.
However, they may be employed as individual tuned circuits
]w1th tv:lo flat type dials. In the present instance a drum should
be used.

The dial is mounted on the front panel, with rheostat at left
and switch at right. A drilled panel takes care of the placement
of these parts. No subpanel is necessary, because the tuner
assemblies have aluminum bases with holes in them, and after
the circuit is wired the bases may be tightened down against
the bottom of whatever cabinet is used. A 7x18” front panel
is the minimum, although a wider panel may be used, if you
have one.

HARMFUL INTERACTION PREVENTED

The assemblies are so placed that the coils shafts are engaged
by the drum dial. The metal drum is a sufficient shield to pre-
vent troublesome interaction between stages. The drum is auto-
matically grounded because of the coil shaft connection thereto.
This shaft is metallically connected to the tuning condensers’
stators or frames, which are grounded in the wiring.

Two Bernard tuners are necessary, because the circuits must
tune alike. Even so, a small extra capacity, represented by CT
must e adjusted until it contributes as much capacity as does’
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BERNARD TWO TUBE TUNER. THIS DESIGN MAY
BE USED FOR EARPHONE RECEPTION OR AS THE
“FRONT END” TO FEED A POWER AMPLIFIER. B
MINUS SHOULD BE CONNECTED TO A MINUS IF EAR-
PHONES ARE USED, BUT IN A POWER AMPLIFIER

THIS 1S USUALLY DONE THERE.

o
the screen grid tube between plate and filament, when the plate
circuit is tuned and good step-up ratio established in the de-
tector grid circuit. "An equalizing condenser of 80 mmfd. takes
care of this abundantly. /

This tuner, from New York City, regularly brings in Cleve-
land, Canada, Wheeling, Schenectady, Pittsburgh and other
stations, some farther away and hard to get. When a two-
stage transformer-coupled audio amplifier is used, the reproduc-
tion is strong on the loud speaker. In fact, the volume of this
tuner is exceptionally large, hence the volume control should
have a good range, e. g., 75 ohms.

The construction is next to nothing at all, so far as work
goes, since the main task in a two-tube assembly is the drilling

LIST OF PARTS

L1L2L3, Cl1, socket, link, base .00035 tuning condenser—One
Bernard tuner assembly for left-hand position when using a
drum dial, socket for DC screen grid tube 222 (Cat. BT-L-DC).

L4L5L6, C2, socket, link, base, .00035 tuning condenser—One
Bernard tuner assembly for right-hand position, when using
drum dial, socket for four-prong DC tube, 201A, 240, 112A,
etc. (Cat. BT-R-DC).

R1—One 75 ohm rheostat.

R2—One 6.5 ohm filament resistor.

R3—One Lynch 5 megohm metallized grid leak.

R4—One 4 ohm filament resistor.

C3, C4—Two .01 mfd. mica dielectric fixed condensers.

C5—One .00025 mfd. mica dielectric fixed condenser with clips.

C6—One .00025 mfd. mica dielectric fixed condenser.

SW-—One A battery switch.

Ant., Gnd., A minus, A plus, B plus 45, B plus 135 and P—Seven
binding posts.

One National Velvet Vernier Modernistic dial, with rainbow fea-
ture and pilot light and bracket.

One drilled front panel, 7 x 18", bakelite.




6 RADIO WORLD

December 28, 1929

“.

‘Big Time’ Tuner That

VIEW OF THE SIMPLE ASSEMBLY OF THE BERNARD
TUNER.

and mounting. Here the front panel is drilled, and only the
rheostat, switch and dial need be mounted thereon, the rest of
the mounting consisting simply of attaching the bases of the
assemblies to the floor of the table model cabinet used. For
console installation, a board 7x12” will do, but it should be
thin, not more than 34" thick, and should have a 134 x 15" slot
cut at front center to pass the part of the National dial frame,

TUNING EXPLAINED

The four corner holes in the bases of the assembly require
that some method be used for elevating these bases to a height
slightly exceeding the protrusion of the socket lugs below the
bases. A distance of 34" to %" will be ample, and may be pro-
vided by bushings or oversized nuts. 1f wood screws are used,
8/32 machine nuts may be used for elevation, and of course need
not be fastened to the screws at all. If machine screws are
used, a few extra nuts, of the same size as the screws, affixed
to the screws between the bottom of the assembly base and
the bottom of the cabinet, will serve the purpose.

In the input circuit the primary is connected to the aerial.
This is the small winding on the outside of the antenna stage
assembly, BT-L-DC. The secondary consists, as explained, of
two series-connected coils, one winding, the fixed one, being
on the same form as the primary, the other winding, the moving
one, being on a separate rotatable form inside. They are inter-
connected at the factory. With these coils it makes no differ-
ence which end connects to grid—the end of the moving coil
or the end of the fixed coil—but the precaution should be taken
to connect both the first and second stage coils in the same
way, whichever way you select,

One end of the primary L1 and one end of the second L213
m:ily be interconnected between the lugs of the coils them-
selves.

The BT-R-DC assembly, with its coil, should be connected
with the tuned circuit in the plate of the 222 tube. Note that
exactly the opposite condition prevails compared with the pre-
vious situation, since here the primary is tuned, whereas previ-
ously the secondary was tuned. This divergence of tuning in
part accounts for high sensitivity retained at the higher broad-
cast wavelengths. In the antenna stage the effective inductance
of the secondary is decreased as the wavelength is decreasd,
hence the step-up is decreased in the same direction, whereas
in the next stage the effective primary inductance is less, the
lower the wavelength; therefore, the step-up ratio to. the un-
tuned secondary L6 becomes relatively greater. Hence equaliza-
tion is established in one of the most efficient two-tube assem-
blies ever devised.

BOTH FRAMES GROUNDED

It is convenient to have the tuning condenser frames returned
to the same potential, and while this is easy enough where grid
circuits alone are tuned, it is necessary to complete the second
tuned circuit through an extra capacity, C4, when the plate cir-
cuit is tuned, as one end of the plate coil goes to a high posi-
tive B potential. So the tuning condenser CZ has its frame
connected to ground—done automatically, as previously ex-
plained—while one end of the plate coil itself goes to B plus.
Then a condenser, C4, not only serves to bypass B supply
resistance, but unites C2 to L4 L5 for tuning purposes. If this
uniting condenser is large in respect to the tuning capacity then
there will be virtually no effect on the tuning characteristics
of C2. A uniting condenser of .006 mfd. would be entirely ade-
quate even if the tuning capacity were .0005 mfd., but as an
extra margin of absolute safety, the tuning capacity chosen was

.

High Sensitivity Attained Even at

00035 mfd. and the uniting condenser .01 mfd. This combination
makes it absolutely certain that, with the aid of the trimming
condenser, the tuning of the two circuits will be made exactly
alike, hence drum dial single control is wholly effective.

HIGH SENSITIVITY

The grid condenser C5 should be .00025 mifd. and have clips
for receiving the grid lead, RJ3, which is 4 meg. This value of
resistance yields extreme sensitivity. The detector tube is
assumed to be a 201A, if worked into a transformer. But if a
resistance or impedance coupled first-stage audio is used, then
the detector tube may be a 240, with no change in the wiring
whatsoever, or in any constant. The plate coupling resistor
EO}'(?. 240 should be .25 meg and a higher plate voltage may be
ried.

Right or

How Well Can You A
Based on Pre

. (1)—Superaudible sound waves cannot be generated by driv-
ing a headset ‘unit with a_current of frequency above audibility
because the diaphragm will not vibrate at high frequencies.

(2)—Sound waves of higher than audible frequencies can
be generated with a piezo crystal by driving it with a current
having a frequency equal to its natural frequency of vibration.

(3)—An arc light can be made to speak by superimposing a
strong voice frequency current on the current maintaining the
arc.

. (4)—A screen grid tube is not a good detector because it is
impossible to bring about the proper combination of grid bias
screen voltage, and plate voltage. ’

(5)—DX is impossible in daytime, no matter how sensitive
the receiver may be, because daylight stops the signals a short
distance from the transmitting station.

(6)—When the plate circuit of a tube is tuned and there is
another tuned circuit in which the tuning condenser is grounded
it is not possible to connect the circuit so as to gang the con-
densers unless an insulating coupler be used between the two
condensers.

(7)—The tungq circuits in the intermediate frequency ampli-
fier are very critical as to frequency, that is, if the frequency is
not predetermined and the intermediate frequency tuners ad-
justed to this frequency the receiver will not work.

8)—The sunplest way of adjusting the intermediate frequency
turliershls to rig up an oscillator of the intermediate frequency
ta;l thtat'.en adjust each circuit to have a natural frequency equal

(9)—When DC screen grid tubes are used in a receiver one
of the best volume controls is a rheostat in the filament circuit
of these tubes.

(10)—In a screen grid tube connected to a resistance coupler
the plate current is very nearly constant, that is, it does not
depend much on the grid bias on the tube. ,

ANSWERS

~ (1)—Wrong. While the diaphragm will not vibrate widely
it will vibrate some even if the frequency of the driving current.
is much above the natural frequency of the diaphragm. It will
vibrate in what is called forced vibrations. The amplitude of
this vibration is very small if the driving current frequency is
much off resonance. Y
(2)—Right. A piezo crystal can be made to vibrate at any
frequency and for that reason a crystal has been used for loud-
speaking purposes. It will, however, vibrate much more easily
if it is driven with a current the frequency of which is equal
to one of the natural frequencies of the crystal. A crystal can
be ground so that its fundamental natural frequency has an
value desired. o i
(3)—Right. The direct current flowing through the circuit
maintains the arc at a certain temperature and intensity. If a
voice frequency current of considerable intensity is s berim—
posed on the direct current the intensity of the light and that

.of the heat will vary in accordance with the voice current. The

varying temperature will cause the gases in the arc to expand
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The selectivity of the two-tube assembly is in excess of that
ordinarily obtained with a stage of radio frequency amplifica-
tion and a regenerative detector. Tl]e circuit is not regenera-
tive, and the high amplification is derived from tuning the plate
circuit and having a pickup coil, L6, of sufficient inductance so
there is a step-up ratio between the tuned plate circuit and the
untuned detector grid circuit, no matter if the lowest broadcast
wavelength is tuned in.

COIL DATA

Those who desire to wind their own coils, _instead of using the
commercial products of the Screen Grid Coil Company, may do
so by reconverting a pair of three-circuit tuners to the present
use. o

The primary of the three-circuit tuner converted to use as

T A T—T s

Wrong!

nswer These Questions
vious Articles?

and contract in unison with the speech current and the expan-
sion and contraction will be communicated to the surrounding
air as sound waves. .

(#)—Wrong. A screen grid tube is a good detector when the
various voltages applied are adjusted properly, and it is easy
to make the adjustment. Usually two of the voltages can be
left at given normal values and the adjustment made by adjust-
ing the third. The adjustment is best made by operating on
the grid bias. .

(5)—Wrong. Radio signals don’t stop anywhere; they merely
attenuate or grow weaker and weaker as the distance from the
transmitting station increases. The attenuation is much greater
in day light, it is true; but no matter how weak they bgt_:o_me
they can be received if the receiver has sufficient sensitivity.
It is also true that in the day time the sensitivity needed is
sometimes so great that when the signal is brought in_with
audible intensity incidental noises may be louder than the signal.
But the presence of various forms of interference has nothing
to do with the bringing in of the signals. ]

(6)—Wrong. It is only necessary to complete the tuned cir-
cuit in the plate with a condenser across the plate voltage supply
and ground to rotor of the variable condenser. This arrangement
is often used in the osci]lator. i.n superheterpdynes. )

(7)—Wrong. The only conditions for having a good interme-
diate filter is that all the tuned circuits in it be adjusted to the
same frequency, whatever that may be. Good superheterodynes
have been constructed with intermediate frequencies ranging
from 30 to 430 kilocycles. There are complications which make
it desirable to select frequencies around 200 kilocycles, but that
is not necessary. . . Th 3

(8)—Wrong. This is not at all the simplest way, although it is
a very good way. The simplest way is to tune each tuner in
the intermediate frequency filter for loudest volume just as
if it were a radio frequency tuner, using for the purpose either
variable condensers or variable inductances, or both. ]

(9)—Right. There is no simpler way an_d none more effective
than to use a rheostat in the filament circuit of one or more
tubes. Usually it is not necessary to put more than two tubes
on the rheostat. 1 . .

(10)—Wrong. It varies proportionately just as much when
there is a high resistance in the plate circuit as when there is
a low DC resistance in it. But the current is very small in
comparison with the screen current so that if the total current
is measured in the return from the cathode. or from the fila-
ment the current appears to be constant as the bias is changed.
The change in the plate current does not appreciably alter the
reading on the meter. It is also true that the screen and plate
currents are complementarv. That is. when one increases the
other decreases. This also tends to keep the total current, as
measured in the grid bias resistor, for example, constant in
value. This has an important hearing on feedback through the
erid hias resistor. . Since there is no chanm; in_the total current
through the grid bias resistor when the bias is changed. there
is no change when the grid voltage changes due to an impressed
signal. Hence, there is no feedback through the grid bias

resistor.

R R v T O TN

Uses Only Two Tubes

the Higher Broadcast Wavelengths

the antenna coil L1 may be left as it is. About 14 turns of No.
24 insulated wire will suffice. A little more or less makes no
appreciable difference. The secondary should be spaced 14"
away from the primary and wound on the same form with the
same kind of wire. If you have a three-circuit tuner for .0005
mfd. tuning you may leave it as it is, but connect the ticker coil
in series with the primary. For conversion, therefore, you do not
need to do more than to connect the sccondary in series with
the tickler, providing the coil was originally intended for .0005
mfd., and even though now it is to be used for .00035 mfd. The
reason is that the tickler will provide the extra inductance.
Hence you do not have to regard the diameter for conversion.

But for winding a new coil, use 214" diameter, put on 14 turns
for the primary, 45 turns for the secondary, and upwards of 28
turns on the tickler. You may usc a tickler that has even a
larger number of turns, as the greater the inductance of the
tickler the greater the wavelength coverage. There is no special
object in exceeding the broadcast band of wavelengths. These
directions are for the antenna coil.

For the interstage coil three forms are necessary. To convert
an existing three-circuit tuner intended for .0005 mfd. originally,
remove the small primary winding and leave the former second-
ary (now to be used as primary) as it is. Connect onc cnd of
the tickler to one end of the remaining fixed winding. Make
the same relative connection as you did in the previous instance.
Then get a form about %" smaller diameter, and wind 60 turns
on it. Insert this form inside the other.

If you are to wind this interstage coil anew, use 214" diameter
tubing, put on 45 turns for the fixed outside winding, and 28 (or
whatever other higher number was used for the previous
tickler) on the moving form, and wind 60 turns on 2%4" diameter,
inserting the smaller fixed diameter inside the larger.

All wire is No. 24 insulated.

The polarity of connection of the pickup cotl L6 is not impor-
tant in this circuit. Connect either terminal to grid of the
detector tube, the other terminal to A plus.

Some special precautions: If you use a reconverted three-
circuit tuner you will not have any shaft protruding from
rear, therefore mount the condensers with their shafts in the
drum, and couple the coil shafts to the rear shaft extensions
of the condensers. Only condensers with extended shafts can
be used in any instance. Another point: Both fixed coils must
have the same number of turns on the same diamecters, so
must both moving coils, but of course the fixed inductance is
larger than the moving coil's inductance. Also, you must have
the moving coils in circuit with correct polarity. The test is,
tune in a station. Turn one moving coil alone half way round.
Does volume go 'way up? If so, O.K. If not, replace position.
Finally, the correct method alone insures wave band coverage.

EXCELLENT QUALITY

This tuner produces a signal free from distortion, thcrefore
the quality you get will depend on the audio amplifier. Of
course, with ear phones the quality will be superb, and it will
be the same with a fine audio amplifier, despite the much
greater volume required for speaker operation.

The selectivity being excellent, it nced not be increased for
any ordinary purpose. It is of no advantage to shield such a
circuit as this; in fact, it may be a disadvantage. Shielded
models in the laboratory did not prove as sensitive or as
selective as unshiclded models.

However, any who are hard pressed for selectivity, because of
proximity to a strong local, provided they have a first stage
of resistance or impedance audio, may usc a 240 tube with
detector grid returned to F minus of the detector filament,
instead of to A plus, and the grid leak and condenser shorted
out, or the coil connected directly to grid, at one terminal, with-
out the use of the leak and condenser. This provides a slightly
negatively biased detector, as the action of the tube is such as
to produce a small negative bias even when the grid is returned
to what looks like a zero bias (negative filament).

The detector bypass condenser, Cb, may be included in ejther
instance. Its value is .00025 mfd. Its purpose is to counteract
feedback and to keep radio frequencies out of the audio ampli-
fier or phones.

The bypass condenser, C3, from screen grid (G post of socket)
to A minus of the first tube, should be included, even though
the ear may not be able to detect much difference with that
condenser in or out. On feeble signals, however, the effect of
the condenser is noticeable. The capacity is .01 mfd., but if de-
sired any larger capacit may be used. C3 never can be too
large, whereas C6 should never be larger than .001 mfd., be-
cause C6, if large, would bypass too much of the upper audio
frequencics in the modulation.

[Next week, the AC Model.)
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for a 245 tube, or two 245 tubes in push-pull, and the
flament voltages and B voltages for the rest of the set,
as well as all other necessary biasing voltages.”

Imagine a radio enthusiast asking a dealer to supply anything
like that! It would be a rather large order, although perhaps
not impossible of fulfilment. At leas{ one who shopped around
at fourteen stores in the largest retail radio market in the
United States could not procure for love nor money just such
a built-up device. Therefore the alternative was to build it
himself, and your humble servant did just that. Having spent
at least enough time on the design and its execution, he felt
that other builders should be given the adyantage of the time
taus spent. So here are the results.

CAN CHANGE YOUR SET TO 245s

66 PEASE let me have a B eliminator that supplies 250 volts

The ABC eliminator involves nothing new, remarkable or
sensational, as no such extremities were desired, just excellent
service. There is B voltage for the 245 tube, single or push-
pull, heater voltage for amplifier or detector tubes, up to six,
you might use, providing they are of the 2.5 volt heater type,
besides C biasing voltages from 1% volts to 50 volts, and B
voltages of 50, 75 and 180 and 250 volts.

LIST OF PARTS

One Polo power transformer, providing 2.5 volts 12 amperes,
25 volts 3 amperes, 5 volts 2 amperes, 724 volts no load,
110 v. 56-60 cycle primary* all windings except primary center
tapped (red); two chokes built in.

One 1134 x 614 x 61¢” cadmium plated Runched steel chassis with
280 socket built in.

One 2 ampere fuse with mounting clips.

One convenience outlet.

One pendant switch with 12 ft. AC cable.

Twelve binding posts.

Two 1 mfd. filter condensers, 550 wvolts AC continuous working
voltage.

One Mershon electrolytic condenser, two anodes 8 mfd., two
anodes 18 mfd., with bracket, 415 volts DC continuous duty.
(Cat. Q 2-8, 2-18 B). .

Five 1 mfd. 200 volt DC bypass condensers.

One Multi-tap voltage divider, with 15 taps, brackets.

One Clarostat Humdinger, 30 ohms.

One 280 tube.

* This block is obiainable also for 25 or 40 cycles.

So if you have a receiver now, for which you want a B
eliminator, and you desire to incorporate the 245 tube, you may
do so by building this ABC Surply in compact and good-looking
form. If you do not want to use the filament voltages of this
supply for the receiver itself you need not use them. No harm
will come of working these secondaries at no load.

The total voltage from negative to positive is about 300 volts,
but as the bias is to be provided for the power tube that takes
250 volts, the other 50 volts are used for negative biasing of
the output.

All grid returns are made to grounded negative B, which is
effectively C minus, of different values of bias, depending on
the method of connection. However, if you have a receiver
that obtains negative bias through drops in independent resistors,
or otherwise, you may ignore the bias possibilities of the present
design, still without harm or injury.

CAPACITIES EXPLAINED

The supply is built on a cadmium-plated steel chassis, with
power transformer-choke block on top, with socket and Mershon
condenser case, and a row of binding posts, although these
posts are not shown in the photograph. Underneath are placed
the Multi-Tap Voltage divider and two filter and several bypass
condensers. The so-called filter condensers are 1 mfd. capacity,
550 volts AC steady working voltage, one next to the rectifier,
as this capacity is adequate for the purpose. Too high a capac-
ity next to the rectifier not only might put too great a starting
strain on the gectiﬁer tube but might bring up the hum com-
ponent, which is purposely kept low enough not to be objection-
able. _Also below are the fuse and its clips.

It is assumed that the reader knows how to connect a B
eliminator. Negative of B should go to negative of A of a
battery-operated receiver, or the negative of the B supply
shm:ild gqlltcl)) the %ridbreturns of an AC receiver. But a few
words wi e said about introducing 245 ou
171A, 112A, 210 and the like. 8 e

The wiring of the filament leads to the present output tube
or tubes of the existing receiver must be removed. The 2.5 volt
3 ampere of the power transformer should be connected
to the vacated filament posts of the output socket or sockets of
the receiver. The center tap of this winding is brought out to
a binding post of the ABC supply, and is to be run to the
fourth lug from the low end of the Voltage Divider if push-pull
is used, or if single 245 is used, to the fifth lug from the bottom.
The “low end” has the multitude of taps.

WATCH THE WINDINGS

Do not confuse the two 2.5 volt windings. The one of large
current capacity, intended for not more than six 227, 224 or 228
tubes or combinations thereof, is not for the powe;‘ tube, and
the fact that it is not is disclosed by the high current réting
12 amperes. The power tube filament winding, also 2.5 volts is
rated as 3 amperes. The windings are worked on the block,

The changes stated are the only ones necessary when con-
necting th}s_ABC supply to an existing receiver into which 245
output is introduced.

On the subject of C bias, however, the situation is a little
deeper. If the receiver is battery-operated you must use bat-
teries fpr biasing other than the output tube or tubes. The
reason is that the filament is common and a part of the radio
circuit proper, so connection of A minus to B minus, for in-
stance, leaves no possibility of providing bias by resort to the
voltage divider or to independent resistors in each tube circuit
Indeed, no independent resistors could be used, as any bias‘
thus obtained for one tube would be the same bias for all tubes
If the first audio tube were given 6 volts negative bias sc;
would the radio frequency amplifier tubes and the deteétor
ﬁRlz;uLtr;t no resultst! d?lo for ab receiver with battery-operateci

nents you must adhere to ba - 1
th§ D o ol (s ttery-operated bias of all save

For any AC receiver, however, the bias ma i
using independent resistors or by resort to thz \lr)csltglg:r:zalgi%didgy
Any directly heated AC tubes, e.g., the 226, if given an bias
pxjov;dc the same bias for all tubes served by that ﬁlsimmen?:
winding (1.5 volts, provided independently, and not throuéh the

Easy to Change Your
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Lly to Work 245 Output

LEditor

present supply, which has no 1.5 volt winding, as 226 tubes are
not in vogue). But the situation in respect to the 226 tube
resulting in the same bias for all is satisfactory, since the 226
is never anything save an amplifier, never is a detector and
never is an output tube. So an amplifier bias of 3 volts would

be satisfactory.
BIAS FOR AC RECEIVERS

It has been stated that biases from 134 volts to 50 volts are
obtainable and the reason is that an extra resistor is used as at
the low end of the voltage divider to afford from 1[4 to 3 volts.
This is a 30-ohm Clarostat humdinger. By connection of the
center tap of a 226 filament winding to the center lug of the
Humdinger, the bias may be varied with a screwdriver, by turn-
ing the resistor arm, until highest sensitivity, or best stability
consistent with best receptivity, is obtained.

Hence the rule of one for all and all for one is not only
satisfactory in respect to the 226 bias but is commendable.

The center tap of the 226 filament winding externally ob-
tained, already in the receiver proper, would be connected to
the projecting lug at center of the Humdinger, while the grid
return would be made to ground, and a bypass condenser of
1 mfd. 200 volts DC working voltage connected from this lug
to grounded negative.

BIAS FOR HEATER TUBES

Where the heater type tube is used, any bias may be obtained
for any tube, and all biases may be different, or some different
and others common, or all common, as you desire. The method
of obtaining any desired bias for such tube is to connect grid
return to ground and select any point on the voltage divider
intended to give the desired voltage drop for bias, joining the
cathode to this higher point. Various biases, high and low,
are provided, in the event you desire to obtain detection on
the negative grid bias or power detector principle. It is not
recommended, however, that the detector bias be obtained in
this way, as it is preferable, especially with a screen grid tube
(224) used as detector, to employ an independent resistor from
cathode of detector to ground, independently bypassed by 1 mfd.
capacity. The value of such a resistor may be 5,000 ohms when
the plate voltage applied is about 180 volts and the screen grid
voltage is whatever Stablllt} requires, usually 50 to 75 volts,
50 being all-sufficient in very sensitive receivers.

The reason for the comparatively low value of resistance,
5,000 ohms, is that despite the low plate current (for first stagc
resistance audio it would be only about .2 milliampere in the
detector) the screen grid current flows through the “resistor.
This is advantageous and dispenses with the necessity of bleeder
current for permitting lesser resistance value, hence lower
impedance to the plate current. The screen grid current, there-
fore, under the above circumstances would be about 9 milli-
ampere, so the negative bias on a screen grid detector tube thus
used would be a little more than 5 volts. This is a good operat-
ing point indeed.

45 VOLTS USED TWO WAYS

The same positive voltage of 45 volts used for connection to
the midtap of the power tube filament winding serves as a B
voltage for other tubes, or a screen grid voltage, because the
positive of no other bxased tubes is connected that high up.
Therefore actually the positive B voltage for screen grid or
other purpose would be the difference betwen th bias voltage
of that tube and the bias voltage of the output tube. For a 224
detector biased 5 volts negative, the screen voltage would be
45 volts effective, when obtained from the rated 50 volt tap.

The mdependence of the filament circuit and the connection
of the filament or cathode for biasing permits the use of the
same 45 volts in one direction for the power tube and in the
other direction for any other tubes.

As for methods of assembly and wiring, the subpanel or
chassis is specially made to receive the specified parts, although
if any deviation from specifications is to be made, holes may
be drilled in the chassis without much trouble. The steel is
scarcely much harder to drill than bakelite. In factory-made
products, however, the holes are punched instead of being
drilled, hence have a clean edge.

The wiring is orthodox. It is well to remember that the 5 volt

AC Receiver, and is B Eliminator for Other Sets
H. Carroll

SIDE VIEW OF THE ABC SUPPLY, BUILT ON A
CADMIUM-PLATED STEEL CHASSIS, WITH POWER-
CHOKE BLOCK, MERSHON CONDENSER AND SOCKET
ON TOP, AND ALSO BINDING POSTS (NOT-SHOWN).
THE OTHER PARTS ARE UNDERNEATH, THE LEADS
FROM THE POWER TRANSFORMER-CHOKE BLOCK
ARE BROUGHT FROM TOP TO BOTTOM THROUGH
HOLES THAT ARE PROTEC’gED BY RUBBER GROM-

METS.

winding is only for the filament of the 280 rectifier tube. It
must not be used for any other purpose, not even to light a
pilot lamp. The reason is that the filament of the rectifier is
extreme positive B voltage and you don’t want that close to
hand. Light any 2.5 volt pilot light from the 2.5 volt 12 ampere
winding, or you may light even a S volt bulb from the 2.5 volt
winding and get all the illumination necessary for piloting or
for reading a dial

NOTE ON GROUNDING

The center tap of the high voltage winding is negative of the
B supply which, in some instances, as stated, will be C minus.
This should be grounded. In some special instances hum is
produced when the ground wire is connected to this post, so
then use the ground lead as aerial and connect the aerial to
the ground post. What you are doing, in fact, is grounding
the negative of the B supply, and the reason for the quirk is
that the ground lead is at a higher radio frequency potential
that the aerial. This sometimes happens to dwellers in the
upper stories of tall buildings, or even six-story apartment
houses, in particular where the radiator is used as ground.

The chassns being metal, any leads taken from top to bottom

et to Have a 245 Output
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Good Filtration Needed

Large Capacity in “Reservoir” is Advisable

BOTTOM VIEW OF THE ABC SUPPLY THAT EN-
ABLES ONE TO OBTAIN ALL FILAMENT VOLTAGES
FOR 280 RECTIFIER, 245 OUTPUT AND ANY OTHER 25
VOLT AMPLIFIER AND DETECTOR TUBES (224, 227 OR
228) UP TO A TOTAL OF SIX SUCH AMPLIFIERS OR

DETECTORS.

x (Continued from preceding page)

through drilled or even punched holes might endanger the in-
sulation of the wire used for connection, due to severance of
insulation if any strain is put on the wire at the sharp point
of passage from top to bottom. To avoid any such cutting, the
leads from the power transformer-choke block are brought
through rubber grommets, so all danger on this score is averted.

The power transformer has the filament and high-voltage sec-
ondaries, the primary and the two chokes built in, The diagram
shows what seems to be a single choke, center-tapped perhaps.
The block has two equal chokes and there are two leads for
each choke, these four leads being marked “chokes.” Every-
thing is properly marked, by the way. Connect either terminal
or one choke to either terminal of the other choke, to establish
a midtap. Then either remaining extreme may be used next to
(tihe rectifier and the other extreme at the “top” of the voltage
ivider.

This whole ABC Supply can be wired in one hour. It will

produce excellent results: required voltages, well-filtered cur-
rent, steadiness of voltage.

The required voltages arise from the voltage across the high
voltage secondary, when the resistance of the rectifier tube, the
choke coils and the voltage divider is considered.

The actual output voltage will not be the same in all in-
stances, as it will be higher at less than 80 milliamperes total
drain, and less at more than 8V milliamperes drain, but it is
safe to drain up to 100 milliamperes or to use as low as
30 milliamperes external drain. The voltage divider total resist-
ance is low enough (13,850 ohms) to supply an adequate drain
for steadiness of voltage and to insure an adequate minimum.
About 30 milliamperes will flow through the divider alone.
Hence you can not turn on the juice and encounter “no load.”
The voltage divider load is always there and the rectifier tube
is therefore safe, likewise are the condensers.

If there is any difference from the rated voltages, the same
percentage of difference is taken up at the intermediate taps, so
that proper bias results, and no concern need be felt, therefore,
if you get a total reading of 325 volts, instead of 300, just as
an example, or 290 volts instead of 300.

The voltage will be high enough, and the total difference will
not exceed 25 volts, especially as the capacities are such as to
help maintain the voltages.

Filtration is well aided by the capacities of the Mershon, since
the end of the choke chain has 36 mifd., consisting of two
18 mfd. anodes of a Q 2-8, 2-18 interconnected. The 8 mid.
anodes are nearer the edge of the copper case. The case itself
is negative, and goes to ground by connection to the mounting
bracket. Do not rely on the connection of the case to the sub-
panel as sufficient. It usually is, but you shouldn’t assume it
will be in your case.

Across the 180-volt tap one of the 8 mid. sections is con-
nected, while the other 8 mfd. anode goes across the biasing
section. Wherever you connect this bias, the positive of the
power tube filament, see that the bypass condenser for the
power tube bias goes to the same place. Do not leave the 8§ mfd.
at one tap and connect the midtap of the power tube filament
winding to some different tap. Unless this precaution is taken
the bypassing is next to nothing, and tone quality is ruined.

At least 4 mfd. always is necessary across the biasing section
of any power tube, as all the plate current of the output tube
or tubes flows through this section, and in the present instance
also the bleeder current of the voltage divider and the plate
current of any other tubes served by the supply. T

Circuit That Gets Local Stations Well
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SHOULD like to have a circuit diagram of a good receiver

with which I can get all the local stations with a short in-

door antenna and stations up to a thousand miles with an
outdoor antenna. Please publish a circuit diagram of a receiver
which you would recommend.” Quality is a requisite—A. B.

We suggest the circuit above, as this h i

\ { t ove, as given man
buxlder§ satisfaction. The quality you get depends ogn the grad)e,
of audio transformers you use. The screen grid tube working

between two tuned circuits insures a high 1
selectivity. Bhy Sun gndizcol
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AC to DC and Back

Plate Current Gap Explained for Schoolboys
By J. E. Anderson and Herman Bernard

HE two types of current are alternating and direct, qnd
both are used in all receivers. If the current is alternating
the voltage is alternating. If the current is direct the vqlt—
age is direct. We speak of 110 volts AC, although our prin-
cipal concern is the voltage, since the current will depend on
the load placed upon this voltage. ]
An example of alternating current present in every receiver
is the input radio frequency wave. It is alternating because
it changes its polarity at a given number of times a second,
the number of times expressing the frequency. Since the fre-
quency of a carrier is high, it is a radio frequency. There
is no definite limit to where audio frequency stops and radio
frequency begins, or where radioc frequency stops and heat
frequency begins. Beyond heat frequencies lie light frequencies.
An example of direct voltage is the plate voltage. Only in
a few amateur transmitters and receivers is alternating volt-
age used on the plate, and even this practice is discouraged
by the Governmental agencies controlling radio. So it may
be said that only direct voltage may be used for the plates.
Alternating voltage produces abnormal hum there.

A FASCINATING PHENOMENON

Plate voltage and plate current being direct, it might seem
strange that the signal frequency, with its astonishing rapidity
of polarity reversal, could be duplicated. Less strange perhaps
would be the fact that the audio frequencies present after
detection also are present in the plate current.

How these conditions come about is one of the most inter-
esting subjects in connection with radio and the vacuum tube
in particular.

Suppose that a station is transmitting on 300 meters, 1,000
kilocycles. The radio frequency is tuned in, let us say, through
two stages of tuned radio frequency amplification, and passed
onto the detector throygh another tuned stage.

In the antenna winding the fluctuating voltage and current
are active independent of plate current, since here electro-
magnetism alone is functioning. The input is to the grid-to-fila-
ment circuit of the tube. This, too, is independent of plate
current. We can understand now that this input is isolated
from plate current action.

But how about the output of the first tube?

The output is taken through a winding that duplicates the
antenna winding. There is a fluctuating voltage across this
winding. There is no magnetic coupling between the antenna
coil and the first inter-stage coil we are now considering.
There is no capacity coupling, no resistance coupling. Any
coupling of any such type is stray or accidental, and small.
If large enough to cause trouble it is eradicated by neutraliza-
tion or shielding or by both methods.

WHAT THE TUBE DOES

Now we encounter the first example of the phenomenal ac-
tion of a radio tube. If you heat the filament to the proper
temperature, which is automatically established by using the
rated voltage across the filament terminals, electrons are copi-
ously emitted, and these flow through the grid to the plate.
The plate current is said to' flow from the plate to the filament
hence against the stream of electrons, a handy fiction, since
all direct current flows in one direction only.
_If there is a suitable load on the plate circuit, with ‘a posi-
tive voltage applied to one terminal of this load, and the grid
is returned to some point preferably slightly negative in re-
spect to the negative filament, and the signal is impressed on
the grid circuit, the voltage changes taking place in the grid
circuit are duplicated in the plate circuit, only on a magnified
scale, magnified because the tube is used as a magnifier, or
in th more usual term, as an amplifier. i CIOM
This action takes place by virtue of comparatively small

changes in voltage in the grid circuit producing the same changes

in the plate current, but on an enlarged scale. The signal

voltage in the plate circuit changes at the same pace, likewise
enlarged. ¢

PLATE CURRENT IS DISTURBED

The positive battery or plate voltage applied to the plate of
the tube through its load impedance—coil or resistor—causes
pla}q current to flow, and this plate current is direct. It is called
unidirectional, because it flows in only one direction, positive
to negative. That is only another way of stating it is direct
current.

’ But instead of being a steady direct current, as when a flash-
light is illuminated by a dry cell, it is an unsteady or changing
-direct current, the’unsteadiness or rate of change being de-

termined by the changes in alternating voltage values as re-
ceived at the grid-to-hlament circuit of the tube.

If there is a frequency of 1,000 kc fluctuating in the grid-to-
filament circuit, the plate current rises and falls 1,000,000 times
a second. It never changes its polarity. It rises from zero to
maximum and back to zero. Always positive, never reversing.
So, to distinguish it from steady direct current, it is called pul-
sating. direct current. It is still unidirectional, since it never
changes its direction of flow, but only rises and falls in en-
larged sympathy with the grid input voltage.

In amplification we are concerned almost exclusively with
voltage, not with current. There i1s current, to be sure, but
elg;{ation of potential is the achieveinent accomplished by am-
plifiers.

The plate current changes, unaltered in frequency from the
alternating grid voltage, pass  through the primary of an
interstage radio frequency transformer, and since passing cur-
rent through a coil of wire sets up an electro-magnetic field,
and since the current thus passing is direct current pulsating
at a frequency of 1,000,000 cycles per second, the coil is made
to behave just like the antenna coil, in that it now handles al-
ternating current and voltage of that very frequency.

LOST CHARACTER REGAINED

It will be seen, therefore, that in the chain of events leading
to the final accomnplishment of loudspeaker reproduction, that
the alternating voltage loses its character as such in the plate
voltage itself, but that the phenomenon of electro-magnetism
enables the passage of a fluctuating direct current through a
coil to restore the condition of alternating current.

The same process is repeated in subsequent stages, until the

(Continued on page 15)

Questions

(1)—In a voltage divider connected across the output of
the rectifier in a B supply, does any current flow, and if so
why and in what direction?

(2)—If we know the resistance of a voltage divider and the
voltage across it, can we compute the current? If so, how?

(3)—If we know the current and the resistance, can we com-
pute the voltage? If so, how?

(4)—If we know the current and the voltage can we com-
pute the resistance? If so, how?

(5)—If the voltage across a divider is 300 volts and the plate
of a receiving tube is connected to an intermediate tap of 180
volts, does the plate current flow through the entire resistor?

(6)—How is negative bias for an AC receiver obtained from
the voltage divider?

(7)—State two reasons why a rated 180 volt tap may give less
voltage.

(8)—Does current flow differently in a B supply of the AC
type than in B batteries?

$9)—What is one advantage of an adjustable or multi-tap
voltage divider?

(10)—Does plate current flow in the filament of a receiving
tube? In the cathode of a heater type tube?

Answers

(1)—Current flows in a voltage divider across. a rectifier
output because of the potential difference across the extremities,
and the direction is from positive to negative.

(2)—Yes. The current in amperes equals the voltage divided
by the resistance in ohms.

(3)—Yes. The voltage equals the product of the current in
amperes, and the resistance in ohms.

(4)—Yes. The resistance in ohms equals the voltage divided
by the current in amperes.

(5)—No. The plate current flows from the 180 volt tap to plate
of tube and to filament of tube to negative B, skipping the
distance on the voltage divider between 180 volts and nega-
tive.

(6)—By connecting the filament winding center tap, or in the
case of heater type tubes, by connecting the cathode to a
potential higher up on the voltage divider than the grid return.

(7)—The rated 180 volts may be less in practice due to
heavier current than intended. This heavier current causes a
higher drop in the resistor and also reduces the voltage from
the rectifier tube itself.

(8)—No.

(9)—Desired voltages may be obtained by direct reading of
a high resistance voltmeter without requiring extensive or in
fact any computations.

(10)—Yes, plate current flows in both.
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Compactness Often S

Minimizing By-Pass Condensers is Poor
By Herbert
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FIG. 1
THE DIAGRAM OF A COMPLETE AC OPERATED SCREEN GRID RECEIVER USING THREE TUNED CIR-

CUITS, GRID BIAS DETECTION AND RESISTANCE COUPLED AMPLIFICATION WITH ONE PURPOSEFUL MIS-

TAKE.

HEN set builder starts assembling a high quality re-
‘/‘/ ceiver one of the first things he discovers is that he
needs lots of room. He wonders how it is that manufac-
turers can make such compact receivers as they do and still
keep the quality up. What is the answer to this wonderment?

There are, of course, many factors which enter into the
answer. Manufacturers have a staff of engineers whose duty
it is to make everything as compact as is consistent with pass-
able quality of performance in the finished product. Some of
this entails sacrifice of many things which others consider
essential to the highest order of performance. Others simply
indicate that the parts have been designed so that they will
dovetail into each other and so occupy the least possible amount
of space.

One way of saving space is to make the radio irequency
coils small. This is now permissible since many tuned stages
are used in receivers and selectivity is obtained by the cumu-
lative effect of many circuits rather than by the superior ex-
cellence of a single circuit. Still another factor which ac-
counts for a certain saving of space is the use of gang con-
densers. Often as many as four tuning condensers can be
put in a smaller space than formerly occupied by two con-
densers.

Then, again, space is saved by using sockets which are not
much thicker than a postage stamp and which are directly
mounted on the metal subpanel. That this is a saving in space
i1s immediately evident on comparing a receiver using the old

WHAT'S WRONG?

assembler can get the best there is without requiring a trunk
in which to buiﬁi the receiver.

One way of saving space in a receiver and still retain the
best i quality is to use resistance coupling in the audio am-
plifier. Manufacturers generally have avoided this form of
coupling, although the first cost of the receiver would be much
less than when transformer or impedance coupling is used.
Of course, there is a reason. A manufacturer operates on the
basis of selling receivers and making them stay sold. There
has been so much trouble with resistance coupled audio ampli-
fiers that circuits incorporating them have not stayed sold,
even if the engineering department of the manufacturer was
able to put them out in a satisfactorily operating condition.

SKIMPING ON POWER EQUIPMENT

One reason why much trouble has been experienced with
resistance coupled audio is that there has been too much skimp-
ing in the power equipment. B supply units capable of operat-
Ing resistance coupled audio amplifiers must have good regula-
tion and they must be thoroughly by-passed. This means high
cost of power transformers, filter chokes and condensers. The
cheaper way is to use small power equipment inadequately by-
passed and then using rather cheap audio transformers in order
to make the circuit perform. There is an overall saving in
Space requirements. The resulting quality has been passable
In competition with that of other receivers designed on the
same basis.

type socket and the new type. This change is not one in which Power supply devices f 0 : :
any sacrifice was made for the new type is superior to the old.  buily 5o small that one of thess qte io rCeivers have been
than a by-pass condenser block or a power transformer in some
CONSTRUCTION OF AUDIO AMPLIFIER other receiver designed primarily for high quality and ample

Perhaps the greatest saving in space is effected in the audio
amplifier, and this saving is often effected by sacrificing qual-
ity, although not always. As a rule, if an audio transformer is
to be good it must be of large size. But small transformers
cost much less to make and require much less room, and there-

power. These small units are now frequently obtainable for less
than the original cost and many of them are placed in receivers
intended for high quality reception. These units account for
a large proportion of complaints from amateur set builders
whose technical knowledge is insufficient to appreciate the value

of the Biblical injunction against putting new wine into old

fore many manufacturers prefer to put in small transformers pottles.

and trust to the ability of the advertising writer to supply SPACE-SAVING SPEAKER

what quality there is associated with them. Fortunately, some )

of the very best audio transformers that can be obtained are Another point where manufacturers save space is in the
not excessively large, so that the amateur and professional set loudspeaker. If the receiver must fit into a small cabinet it is

e
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queezes Out Quality

iconomy When Realism is the Goal
. Hayden

usually not possible to use as large and pgwerfql speaker as
ought to be used. For example, where it is desirable ‘to use
a speaker with a cone diameter of 10 or 12 inches one of a 6-
inch diameter may be used. Further, when a baffle board of 36
inches square is desirable none at all may be used. There sim-
ply is no room for one. Also in conjunction with the loud-
speaker, an output filter_or output transformer may be omitted
when performance would dictate its use. )

It is not difficult to build a DC receiver into a §ma11 space,
if by the receiver we mean the tuner and the audio amplifier.
But if we include the filament supply source and the B supply
this problem is no less difficult than that of designing an AC
receiver. Indeed it may be more difficult because a storage
battery, or an A battery eliminator, usually takes more room
than a flament transformer large enough to handle all the
tubes in any receiver. If then we use a storage battery and
provide a charger of some kind, the DC receiver will take
more room than the most elaborate AC receiver. In drawing
up DC or battery receivers it is customary to omit all power
sources, but this omission in no way simplifies the circuit as
a whole.

If the well-constructed AC receiver occupies more room than
an equally well-constructed battery type receiver it may be
due to the use of more and larger by-pass condensers. The
AC receiver is characterized by the number and size of con-
densers used. They must be employed as a rule to eliminate
hum and to make the circuit perform without any jindication
of the manner in which it is powered. " .

Just to illustrate this point we include the circuit in Fig. 1,
which is a complete receiver designed for AC operation and
for high quality and sensitivity. There are no less than 21
condensers. If we should desire to reduce the number of con-
densers, which of these should be left out? It is difficult to
say for every one serves a definite purpose, and a very useful
one at that. Remove one of the condensers and the receiver
will not be as good as it was before. Decrease one of the by-
pass condensers, with the sole exception of C8, and the re-
ceiver will be less satisfactory. Although 21 condensers are
used, some have been made to perform double duty. For ex-
ample, Co and C19 both serve the two first tubes.

FUNCTIONS OF CONDENSERS

Let us see what the function of each of the by-pass con-
densers is. Starting with Co, it by-passes the grid bias re-
sistor Rh which serves the two screen grid amplifiers. It
works at radio frequency and at low voltage, so it does neither
have a large capacity nor a high voltage rating. About .5 mfd.
is plenty large enough and the voltage across it will never ex-
ceced five volts. It will not even reach it,

Next comes C19, which serves the screen grids of the same
amplifiers. The same size is large enough since only radio
frequency is involved. But the voltage across it will be high,
so it should be rated at least 200/ volts. Next we jump to C7,
which is connected across the bias resistor of the detector. This
works at both radio and audio frequencies, but, since if it is
large enough for the low audio frequencies it will be large
enough for all frequencies. A condenser less than 2 mid. is of
little use in this position, so that should be the minimum. The
voltage across it might rise to 50 wvolts, although the normal
value will not be more than about 20 wvolts. The rating should
be higher than the highest voltage that may occur across it.

Going on to C8 we find that this is connected across the line,
which means that if it is too large the high frequency notes
will be by-passed. And if it is made too small the detecting
efficiency of the tube will not be good. So we have to com-
promise. The writer prefers a .0005 mifd. condenser in this
position, but many others prefer a .001 mfd. Any mica dielec-
tric condenser having either of these values is all right.

C9 and Cl2, respectively, by-pass the plate supply voltages
to the detector and the power tube. They work at audio fre-
quency and therefore should not be smaller than 2 mfd. and
the highest voltage will normally be 250 volts. A condenser
rated at 400 volts will work safely in both cases. Cl0 by-passes
the grid bias resistor-for the first audio tube. A low voltage
rating condenser will do but it should not be smaller than 2
mfd. and a 4 mfd. will work much better. Cl11 by-passes the
50-volt bias for the power tube and its position is rather criti-
cal. One way of getting poor results is to make this condenser
less than 4 mfd. and a way of getting very poor quality as
well as as low output is to omit this condenser entirely.

B SUPPLY CONDENSERS

The remaining condensers used for by-passing, namely, C13,
Cl4y C15, C16, C17, and C18, are the usual condensers in the
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FIG. 2
A BATTERY OPERATED RECEIVER USING FOUR
TUNED CIRCUITS, RESISTANCE AND PUSH-PULL
COUPLED AUDIO. IN THIS CIRCUIT FEW BY-PASS
CONDENSERS ARE USED BECAUSE EITHER B BAT-
TERIES ARE SUPPOSED TO BE USED OR THE BY-
PASS CONDENSERS ARE TO BE BUILT INTO THE B
SUPPLY UNIT.

B supply. Cl10 really falls in this group too. All of these con-
densers might well have a value of 2 mfd. with the exception
of C18, which should be much larger. Indeed all but C16 might
well be much larger. It is recommended that condensers Cl4,
C15, and C18 be electrolytic of large value.

The first three condensers in,the filter, namely, C16, C17 and
C18 will be subjected to heavy stresses and they should have a
high rating. CI8, contrary to usual opinion, will be the most
severely used and is the omne that usually breaks down first.
Since an electrolytic condenser does not stand much in excess of
400 volts, the other condensers need not have a much higher
rating either. A momentary break-down of C18 will do no
harm except that it will ruin the signal for a moment. But
if the break-down is persistent the rectifier tube might blow
up.

The three series line condensers should have the following
values: C4 and CS5, .01 mfd. each and C6 from 2 to 4 mfd.

P is an ordinary voltage divider provided with plenty of taps
and of a total resistance of about 13,000 ohms. Pl is a 25,000
ohm wire-wound potentiometer. The grid bias resistors should
have the following values: Rh, 150 ohms; RI1, 1,800 ohms;
R2, 25,000 ohms, classed as grid bias resistor because it aids
R1. R3 and R5 may have values from 100,0000 to 250,000 ohms
and the grid leaks R4 and R6, one megohm each.

To, Chl, Ch2 is a Polo block which contains high voltage
and filament windings as well as choke coils. ‘T1, T2, and T3
are radio frequency transformers designed for compact con-
struction and screen grid tubes. They should, of course, also
be wound for the tuning condensers connected across their
secondaries. Ch3 is any good 30-henry output filter- choke. If
the inductance is higher than 30 henries, so much the better.

Why Small Condensers ?

QT so long ago it was recommended that the condensers
N in the B supply be as large as ‘possible, not excluding the

condenser next to the rectifier tube. But now a small
condenser, usually one or two microfarads, are recommended in
the first position. Why this change? If large condensers are
useful in other positions, why is not a large one next to the
rectifier also desirable?—T. P. R.

It has been found that when the first condenser is very large
there may be more hum in the output than when a comparatively
small one i1s used. This is particularly true when the first con-
denser is of the electrolytic type. Then, again, if the first con-
denser is large the rectifier tube is subjected to heavy current
pulses which shorten the life of the tube. Manufacturers of tubes
have even recommended that the first condenser be omitted
entirely. There is one thing in favor of using a large condenser,
and that is that it increases the output voltage a little. In fact,
the output voltage with a condenser is nearly twice as great
as that when no condenser at all is used. However, the differ-
ence between the output voltages when a condenser of one
microfarad and a condenser of 50 microfarads is only a few
per cent. There is no practical advantage in making the con-
denser larger than two microfarads. This does not apply to
the condensers across the voltage divider and across sections
of the voltage divider. These should be as large as space will
permit, and it is well to provide plenty of space.
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FIG. 2

A SIMPLE BAND PASS FILTER IN WHICH TWO EQUAL
RESONANT CIRCUITS ARE COUPLED BY MEANS OF
A SMALL INDUCTANCE COIL M, WHICH IS NOT IN
INDUCTIVE RELATION WITH EITHER OF THE OTHER
COILS. THE BAND WIDTH IN THIS IS DIRECTLY
PROPORTIONAL TO THE FREQUENCY.

FIG 1

A SIMPLE BAND PASS FILTER SIMILAR TO THE ONE
IN FIG. 1 BUT IN WHICH THE TWO EQUAL TUNED
CIRCUITS ARE COUPLED BY MEANS OF A CONDENSER
CM. THE WIDTH OF THE BAND IN THIS IS IN-
VERSELY PROPORTIONAL TO THE FREQUENCY.

HE DESIRE for ten kilocycle selectivity is rapidly approach-

I ing the stage of an epidemic. Everybody, it seems, has

caught it in some form or another, and some of the cases
are quite virulent. Ten kilocygle selectivity now stands where
“low loss” stood about four years ago. It is uppermost in the
minds of the fans and no receiver is complete or acceptable
unless it can boast of such selectivity.

Will ten kilocycle selectivity go the way of “low loss’ tuners
or will it still be with us four years hence? The answer de-
pends on whether or not it can be realized practically, and if
when realized it-is really a desirable attribute in a receiver.

The idea of having a receiver which accepts every frequency
within a 10 kilocycle band with equal facility and accepts nothing
at all of frequencies lying outside that band is indeed enticing.
It is easy “to fall for,” and judging by the extent of the epi-
demic, many are those who have tumbled.

NOT DISAPPEARING

These statements are not meant to be disparaging, for ten
kilocycle selectivity as outlined seems just as desirable to the
writer as it does to' any other radio fan. But there are difficulties
in the way of achieving such selectivity. It cannot be done with
any radio circuits or parts now known, and there is no indi-
cation that anything will be developed in the near future which
will bring it about. The main dificulty is in the absoluteness
of the demand. If we are willing to make a few concessions
and accept relative values instead of absolute the problem is
not insuperable. In fact, already quite a bit of success has
attended development work along band pass filters which will
approach the desired selectivity. But with the best band pass
filters now available we must be satisfied with something less
than ideal selectivity. We must tolerate a certain amount of
discrimination of frequencies in the acceptance band, and we
must also tolerate a certain amount of acceptance in the attenu-
ation band. That is, we cannot now obtain a selectivity curve
out of any practical band pass filter which is absolutely square
topped with vertical slopes. Curves insist on being curves with
rounded corners and gentle bends.

So long as we deal with inductance coils, condensers and
resistances we cannot attain the ideal by quite a margin. There
will be some sideband cutting or broadness of tuning, one or
the other. Could we design inductance coils without any resis-
tance and condensers without any losses, then we could hope of
anproaching band pass pass acceptance of the desired form
by making the filter complex enough. But we cannot get away
from losses and resistance in any practical circuit so we have
to put up with something less than perfection. Even if the “low
loss” coils of four years ago are resurrected we shall not get
the desired selectivity.

PRACTICAL CIRCUITS

If we work with the condensers and coils which we now have
we can _construct fairly good band pass filters which will have
characteristics which are much superior to filters consisting
of simple tuned circuits which are used in all but one in every
million receivers. We may have to use several band pass filters

.

in tandem and make every one the same, that is, tune them
so_that they accept the same frequency band.

But when we have done that we still have on problem to con-
tend with, and that is to maintain the width of the accepted
band the same over the entire range of the tuner. Possibly
that can be done by making two different kinds of filter, which
are in a sense complementary to each other.

Let us explain what we mean. In Fig. 1 we have a simple
band pass filter which has been used in many radio receivers
and is therefore well known. In Fig. 2 we have a similar circuit
but a condenser Cm is used in place of the coil M in Fig. 1.
While these two' filters look very much alike and both are band
pass filters, their characteristics are quite different.

We can treat both mathematically at the same time. Let Z
be the impedance of L and C in series in any one of the legs
and let Zm be the impedance of either the coil M or of the
condenser Cm. The -condition for maximum reception with
either circuit is then Z(Z4-2Zm)=0. This equation is satisfied
by either Z=0 or by Z42Zm=0, and these two equations give
the frequencies at which the acceptance is maximum.

INTERPRETING RESULTS

The condition Z=0 is the same for both circuits, and it gives
the frequency at which L and C resonate. The condition Z4-2Zm
=0 is not the same for both circuits because it contains the
coupling impedance Zm, which is different in the two cases,

Let w equal 6.28 times the frequency. Then we have for the
square of the two frequencies at which the current is maximum
in Fig 1 w*=1/(LC) and w#=1/(L4+2M)C and in the other
case we have the two frequencies w:.>=1/(LC) and ws'=(1/C+
2/Cm)/L.

In Fig. 1 the second frequency of maximum current is lower
than the first frequency of maximum. In Fig. 2 the second
frequency is higher. If the two filters are made with the same
constants, then the transmission bands will not coincide except
at one maximum. This fact might be made use of in making a
filter having a band twice as wide as the band of either one.
To make the total band ten kilocycles it would only be neces-
sary to make each band 5,000 cycles wide.

If the bands of the two are to coincide the constants must be
made different so as to allow for the displacement of the
maxima. This is easily done.

Band Widths

The width of the transmission band in either case is simply
the difference between the two frequencies at which the current
1s maximum. The difference can be found by a simple computa-
tion .fo‘r any values of L, C and M or Cm. It will be found that
in Fig. 1 the difference is directly proportional to the frequency
so that 272 times as wide at 1,500 kc as at 550 ke. It will also
be found that in Fig. 2 the width of the band is inversely pro-
portional to the frequency so that it is 2.72 times as wide at
550 kc as at 1,500 kc. This is the main difference between the
two types of filter.

The reason for the change in the widths of the bands is that
the degree of coupling between the two equal circuits changes
as the frequencxes_ changes. In Fig. 1 the impedance of M
is directly proportional to the frequency also. In Fig. 2 the
impedance of the coupling condenser Cm is inversely propor-
tional and therefore the band width changes in the same
manner,

If the two filters be used in conjunction, for example one
type between the first and the second tube and the other type
between the second and the the third tubes, the band width
would remamn approximately constant for the band of one
would vary in one direction and that of the other in the oppo-

-site. The tuning of the filters could be made so that the LC

maximum of one coincided with that of the other.
RECEIVER WITH BAND PASS FILTERS

Those wishing to experiment with receivers incor i

pass filters can well do so with standard eqUipg%‘;itlggcgaI;(i
tuning condensers and tuning coils. In Fig. 3 is such a tuner
using no less than four band pass filters of the type shown in
Fig. 1. All the condensers are supposed to be operated with
one shaft, with the exception of the trimmers, which are used
to compensate for any differences in the capaéities

_The coils are ordinary tunin i !

filter is coupled directly to the gri ircui
) grid circuit of the t
follows, this too may be of the transformer type. §f il:bies t:ll?;
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FIG. 3
AN EXPERIMENTAL RADIO FREQUENCY AMPLIFIER IN WHICH THE TUBES ARE COUPLED WITH BAND
PASS FILTERS OF THE TYPE SHOWN IN FIG. 1. THE FILTERS CAN BE CONVERTED TO THE TYPE SHOWN
IN FIG. 2 BY REPLACING THE SMALL COILS WITH CONDENSERS OF SUITABLE VALUE.

secondary coil should have at least as mnany turns as the
primary.

The only part of one of these filters which is not in an
ordinary tuner is the small coil connected between the junction
of the other two' coils and ground. This coil should contain 10
turns on a one-inch diameter for a band width of about 10
kilocycles. If this coil contains more turns the band width will
be greater, and if it contains fewer turns the band will be less
wide. In terms of inductance, this little coupling coil should have
a value of 20 microhenries for a band width of 10 kilocycles.

CONDENSER COUPLING

In case the condenser type coupling is used in the filters in
Fig. 3, or in any one of them, the impedance of the condenser
should be the same as the impedance of the coil, that is, for
the same degree of coupling. Suppose the frequency is one
million cycles. The impedance of the 20 michrohenry coil is then
126 ohms. An equal impedance at the same frequency is given by
a condenser of .001267 microfarad, a value which can be obtained
with a .001 mid. fixed condenser and a small variable condenser.

It will be noted on Fig. 3 that a shield surrounds each of the
coils and that the coupling coil in each filter is outside the
shields. This arrangement is to insure that there is no other
inductive coupling than that afforded by the coil. If there were
additional coupling between the two equal coils in a filter the
width of the transmission band would not be the same, and just
what it would be would be as indefinite as the coupling.

In order to make the shielding more definite each shield
should be connected to ground. The rotors of the condensers,
of course, should also be grounded.

Although it was previously stated that all the condensers in
Fig. 3 are supposed to be controlled by one shaft, it is not
necessary to do so if such an arrangement becomes cumber-
some, which it is likely to do. They might be placed on two
gangs. Also, it is not necessary to use as many as shown
because the circuit may be no more selective with four filters
in tandem than with three or even two. The circuit is mainly
shown for those who want to experiment with super-selectivity
without sideband cutting.

The band pass filter is particularly desirable in a superhetero-
dyne because in this circuit the frequency remains constant and
the width of the transmission band does not change. Another
reason why it is desirable in a superheterodyne is that in this
type of circuit the sideband cutting with ordinary tuners is
very great.

Since the frequency is fixed very accurate adjustment of
the filters can be obtained and it is only necessary to make
the adjustment once. Hence a little extra time in bringing about
close tuning is well spent.

What is the assurance that the response from a band pass
filter circuit is that predicted by theory? If all the constants
involved are equal to the assumed, or to those determined by
the computation based on theory, there is every assurance. But
there is some uncertainty about getting the values called for.
The effective values of the inductance coils may be different
from those required and the effective values of condensers may
be different. Then, again, resistances, which are usually neglected
in determining the constants, may change the circuits. There-
fore, the only way of being sure that the circuit has the de-
sired characteristics is to take a curve on the circuit. That
is, measure the output for certain known frequencies about
the pass band frequencies, for a constant input.

To measure the output certain auxiliary equipment is neces-
sary. First, an oscillator covering the range of the filter to be
studied, and this oscillator must be calibrated so that the fre-
quencies are known, The simplest oscillator circuit is that
built around the well-known three-circuit tuner. Connect the
tuned winding in the grid circuit of a tube and the tickler in
the plate circuit. The small winding can be used for taking off
the oscillation and impressing it on the imput of the circuit
to be measured.

The output of the circuit under study can be measured with

a vacuum tube voltmeter, which should be connected across

the grid of the last tube in the circuit, or it may replace the
last tube. The vacuum tube voltmeter has been described so
often, and in so many different forms, that it is not necessary
to repeat the description.

(Continued from page 11)

detector is reached, when the only voltage we are interested in
retaining is that represented by the audio frequency com-
ponent, that is, the modulation. The function of the detector
being to get rid of the carrier, and leave only the modula-
tion, we even use bypass adjuncts to detour radio frequencies
from the audio channel

Hence, although the detector output has both radio and
audio frequencies, the audio frequencies predominate, and the
radio frequencies are sidetracked as well as possible.

The tube action is no different in principle at audio fre-

quencies than at radio frequencies. The plate current and
voltage behavior is the same, only the frequency is lower.

Cotls are used almost exclusively for radio frequency coupling,
but in audio frequency coupling the media may be resistors.
Hence no magnetic field is set up, no electro-magnetism is
present, but the voltage drop in the plate circuit resistor is
utilized for input to the next tube, a condenser being used
for preserving independence of biasing and plate voltages.

Suppose a note of 1,000 cycles is the modulation, the de-
tector has gotten rid of the carrier, and a resistor is in the
plate circuit of the detector tube. How does the 1,000 cycle
note carry on to the next stage?
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= [See article in last week'’s issue, Dcccmbez_‘ 21st, also next

ZJ > ‘v";@/; week's issue, January 4th.—Editor.]
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BAFFLE BOARD HORIZONTAL

TABLE is being sold in radio stores in which the bottom
A is used as a baffle board. This, of course, is horizontal

and directs the sound toward the floor, which is about
30 inches below. Is this as good an arrangement as when the
baffle board is vertical and directs the sound outward into the
room? If there are any detrimental effects will you kindly
point them out?—M. S. A.

There might be a tendency to resonance at a frequency de-
termined by the distance between the baffle board and the floor
but not a very strong one. The frequency of this resonance
would be approximately 110 cycles per second. Due to the
fact that the space is open on at least three sides any resonance
effect would be very small. The arrangement is very good in
view of the fact that it disposes of the speaker in a manner
that does not leave an eyesore. Certainly it is better than
using a small speaker in a box.

THERE IS A THUMPING SOUND IN THIS SET

Y receiver used to give very good service and does so yet
M except that once in a while there is a peculiar thumping
sound. This did not occur until I moved into a new
neighborhood. What do you think is the cause of it?—W. H.]J.
The first thing that comes to mind is the thumping due to
the key in an amateur radio transmitter. There may be such
a transmitter close to your present location. ILook around, and
maybe you will discover a fancy antenna nearby. If you do,
call on the owner and inform him that possibly he is the cause
of the thumping. He will know what to do and will be glad to
remedy the trouble if he is a typical amateur. If he is not to
blame for the trouble he may even be willing to help you solve

the trouble.
CURRENT SUPPLY TUBES

Y receiver consists of three screen-grid radio frequency
M amplifiers, a detector and one audio amplifier of the 227

type and one stage of push-pull using 250 tubes. Can such
a receiver be operated successfully with a power pack in which
a single 280 type rectifier tube is used, or would it be necessary
to use one of the 281 type tubes?—A. F.

Neither is recommended because the 280 will not stand the
voltage and it will not deliver enough current. The 281 is a
half-wave rectifier which will only deliver currents up to 85
milliamperes. This is not enough. It is better to use two 281
tubes in a full-wave rectifier. Chokes used in the filter must
be able to carry at least 125 milliamperes and the condensers
should be rated conservatively at 1,000 volts.

FREQUENCY MODULATION

HAT is the meaning of frequency modulation? Is this

\/‘/ type of modulation ever employed in broadcasting sta-

tion?—J. J. W.

In frequency modulation the frequency of the carrier is varied
in accordance with the fluctuations of the speech or music
amplitude. As far as this writer knows, it is not used in any
broadcasting station because receivers are not suitable for recep-
tion of this type of signals.

CURRENT IN ANTENNA GREATEST AT GROUND

HY is it that the current in an antenna is greatest near

‘/‘/ the ground? Why is it not the same in the ‘entire an-

tenna? Also, why is the voltage least at the ground and
greatest at the far end of the antenna? Why is not the voltage
the same all over the antenna? Maybe I am asking foolish
questions, but I want to know—L. H. M.

Voltage is being induced in the antenna by the incoming wave,
so many microvolts per unit length. The voltage is measured
from the ground. Hence, it is zero at the ground and higher
the points higher up. At the farthest point naturally the voltage
is the highest. There are exceptions when the antenna is
oscillaing in sections. Under these conditions the voltage may
be zero at other points besides the ground. But it is never zero
at the far end.

To explain why the current is greatest at the ground and least
at the far end let us take an analogy. Let the antenna wire
be a pipe closed at the upper end and dipping into a gas tank
at the lower end. Gas can flow into the pipe from the tank if
the pressure increases. But it cannot flow in and out of the
upper end because this is closed. Hence, at the closed end the
motion of the gas is zero, that is, the gas current is zero. At
the tank end the gas can flow in and out of the pipe in large
quantities because the gas is compressed in the pipe. The

amount of gas flow at any point in the pipe depends on how
much more gas can be forced into the space above that point,
At the tank the entire pipe is above the point in question and
th;refoxje more gas can be forced past this point than past any
point higher up. The capacity of the antenna corresponds to
the volume of the pipe and the ground corresponds to the tank.
Ever_l the gas pipe can vibrate in sections if the pressure of the
gas 1s varying and if the frequency of the variation bears the
correct relationship to the length of the pipe. An organ pipe
1s an example of a vibrating pipe of gas.

RECEPTION FLUCTUATES

HE radio signals come in and go out periodically on my
set. The receiver is of a well known commercial make and
I cannot tamper much with it. But I have tried fresh B
batteries without any change. Can you suggest what can be

done to clear up the trouble?—M. ). N,

. Possibly the trouble you are experiencing is ordinary fading,
in which case there is nothing to be done except to listen to
stations the signals of which do not fade. But the trouble may
also be due to a loose connection in the set. If that is the case
take the set to a good service man, preferably one who is special-
1zing in servicing that particular make. If the trouble is due
fading the set will be all right on local stations, but if it is due
to loose contacts the fluctuations will occur on all stations.
You might watch the filaments while the fading is taking place.
It may be that the brightness fluctuates at the same time as the
signal. In that case the trouble is due to poor connection in
the filament circuit. Maybe there is only one tube which acts
:hat way. Then the contacts at the socket should be attended
o.

WORKING THE SCREEN GRID TUBE

HAVE been experimenting a great deal with screen grid

tubes in resistance coupled circuits but so far my efforts

have not been attended with any encouraging success.
Surely there must be some way in which these tubes can be
used for resistance coupled audio amplification so as to take
advantage of the high potential gain. If you have any sugges-
tions to offer on the subject I should be pleased to have them.
—R. W. H.

The first necessary condition for getting a high amplification
out of a screen grid tube in resistance coupling is to have a
high value load resistance. However, as soon as this condition
is satisfied complications arise in respect to voltages. The volt-
ages on the control grid, on the screen grid, and on the plate
must bear a definite relation. The plate voltage in question is
the actual voltage on the plate, not the voltage applied in the
circuit. In this respect the screen grid tube differs from three-
element tubes. In order to make the tube operate properly
it is necessary to boost the applied plate voltage until the effec-
tive voltage is high enough to meet the requirements of the grid
and screen voltages. Leaving the grid bias voltage at 1.5 volts
t{le screen g(ll‘_id and the [{)late \éoltages should be varied until
the proper adjustment is obtained. With a plate load resis
of about 200,000 ohms and an AC screen ggid tube, the sé?ggx?
voltage should be about 30 volts and the applied plate voltage
300 volts. This will permit a signal amplitude on the control
grid of about 1.5 volts without overloading the tube. If the
applied plate voltage is the usual 180 volts and the screen grid
voltage the usual 75 volts, the tube will not function right
because there will not be enough voltage on the plate to sup-'
port the signal. The voltage on the screen grid will be higher
than the voltage on the plate for a large part of the signal wave.

COMPARISON OF SPEEDS OF SOUND AND RADIO

HAVE heard it said that persons listening in by radio can
I hear the sounds sooner than some of those actually present

at the original performance even if the radio listener is
thousands of miles away. Is there any truth in the statement?
If so, please explain how it is possible—D. A. S.

It is quite possible. Radio waves travel at the rate of 186,000
miles per second and sound waves in air travel 1,100 feet per
second. Suppose a listener is 55 feet from the source of the
sound. He will hear the sound .05 second after it was created.
Now suppose a radio listener sits close to the loudspeaker at a
distance of 1,800 miles. The signal will reach the listener in
01 second. Thus the radio listener will hear the sound .04 sec-
ond sooner than the listener who is 55 feet away. This neglects
the time it takes the sound to travel from the source to the
microphone and from the loudspeaker to the radio listener.
Bu_t this time is usually very small. It also neglects any delay
which may be introduced by the electrical devices. But these.
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too, are small so that actually the radio listener hears the sound
before the listener present. A radio wave can travel around
the world while a sound wave travels 148 feet.

SUBSTITUTE FOR PHOTO-ELECTRIC CELL

AN you suggest a good substitute for a photo-electric cell
C for talking motion pictures and the like? I want to

experiment a little along this line but I do not want to
expend any more money than necessary.—P. P. W.

There is a light sensitive cell made of metal electrodes im-
mersed in an acid solution which has been tried successfully
for such purposes. It can be obtained at a much lower price
than a good photo-electric cell, and when it is used it is not
necessary to employ so high amplification as when photo-
electric cells are used. There will be more said of this cell
and its applications in the future.

LOOKING FOR AN AMPLIFIER

AM looking for a resistance coupled amplifier and power
I supply. The circuit will not be used in conjunction with a

radio receiver, but only for the amplification of audio fre-
quency signals from microphones, pick-up units, and photo-
electric cells. If you have such a circuit please publish it. You
need not give the values of constants because I like to use my
own ideas in that respect—W. W, A,

Fig. 816 may be just what you are looking for. It employs
two 227 tubes and one 245. Since you don’t intend using this
circuit in connection with a detector, the resistance coupler
ahead of the first tube should not be used. That'is, Cl, C2, R1
and R2 should be left out and the signal to be amplified im-
pressed across the terminals where R2 is now connected. A
resistance should be connected across Cl12 in order to complete
the voltage divider and establish a bleeder current. The value
of this resistance you can figure out from the total bleeder
current you want.

HIS RECEIVER HUMS

BUILT one of the MB-29 receivers after I had heard a
Idemonstration of one. Mine, however, does not work so

well as the one I heard demonstrated. Whenever I turn up
the volume it breaks into a terrific squawk. Can you suggest
a possible cause for this trouble and a remedy?—H. A. P.

It is possible that one of the grid circuits is open, as any
receiver will behave that way with an open grid. If the open
is on the ground side signals usually come through, provided
they are not too strong. Test all the grid circuits for this con-
dition. The idea is to determine whether or not there is a con-
tinuous circuit between the grid clip and ground. This can easily
be tested with a headset and a battery or with a voltmeter and

a battery. The ground in this case is the framework of the set,

or the subpanel. When you get all the connections right
the circuit will work as well as the one heard demonstrated, or
possibly better.
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FOREIGN CITY
NAMES STUMP
DX DEVOTEES

American radio fans who have sensitive
short wave receivers with which they can
pick up the signals of European broadcast
stations frequently hear names of cities
which they have never heard before, accord-
ing to the National Geographic Society.
Programs from the Continent are an-
nounced to come from places which are not
found - on maps published in the English
language. Of course, the places are not
new, nor have they been given new names.
They are the native forms of the names of
old places. .

Suppose, for example, that the'fan is
listening to the station at Huizen, in Hol-
land. At first he may hear a speech that is
coming from Amsterdam, a name familiar
enough to Americans.

What's Gravenhage?

But shortly a concert may come from
Gravenhage, and the fan is on unfamiliar
ground. There is no such name on maps of
the Netherlands printed in the English lan-
guage. He may not find the place unless he
happens to know that Gravenhage is the
Dutch name for The Hague. ]

If he is listening to the German station
at Langenberg he may hear announcements
of programs coming from Berlin, Aachen,
Koln, Minchen. The first of these is
familiar but the others are not, for on Eng-
lish language maps they appear as Aix-la-
Chapelle, Cologne, and Munich. )

Possibly he may be able to get stations an-
nouncing Moskva, Beogran, Torino, Milano,
and Wien. Of these perhaps he can guess
that Milano is Milan but he may not be able
to guess the English names for the others,
and certainly he will not find them on maps.

Other Names Translated

Moskva is Moscow in English, Beogram is
Belgrade, Torino is Turin, and Wien is
Vienna.

Because of this discrepancy between the
Continental and the English names, and be-
cause of the wider use of radio, the National
Geographic Society has issued maps of
European countries with the native form of
the names for all important places.

Denies Organizing

Of Radio Artists

Reports that have been current recently in
theatrical and radio circles that due to the
closely Torming affiliations between legitimate
and musical comedy performers and the
microphone, that the Actors Equity Associa-
tion would soon scek to organize the actors
and performers in radio, as they recently
sought to do in the moving picture field.
These reports were denied by Frank Gil-

ore, president of the Association. Mr.
Gilmore said:

“Because of the various types of radio
contracts now prevalent, the talk of the
organization has been revived recently. It
is reported among radio entertainers from
the legitimate theater that an organization
that would protect the performers is badly
needed to check some of the abuses now
rampant in the field.

“These performers, who for the most part
hold contracts that do not permit appearances
except before the microphone, have on occa-
sions brought their troubles to the officials
of Equity. But Equity is powerless to aid
them.”

New Music Firm
poses ro-de-o-do

That a new radio music company, recently
formed by the National Broadcasting Com-
pany, Carl Fischer, Inc., and Leo Feist, Inc.,
will not seek the upper hand in the music
tax fight, nor to break down royalty barriers
is the assurance given to the music trade and
composers of music by E. C. Mills, president
of the new organization.

“Jazz is an outgrowth of the World War,
and represents the hectic reaction of an age
that went mad its effort to divert attention
from the awful maelstrom of blood and
strife,” asserted Mr. Mills. “It is not our
aim to reform the world, nor is our cause
garbed in the reformer’s frock coat and
white necktie. We merely seek to restore
sanity and harmony to contemporary musical
compositions, and to strike a death blow at
the tedious and inane ro-de-o-do school of
music,

“There is a decided trend already toward
the public appreciation of more harmonious
orchestration.”

BOARD VEXED
BY TELEVISION

Washington.

Concerning the problem of television, the
Radio Commission, in its annual report to
Congress, forecasts great difficulty in fitting
television into the present radio system.

Television and visual broadcasting present
one of the future problems of radio regula-
tion, the Commission states. Even in its
present experimental stage, states the report,
television requires frequency bands at least
100 kilocycles in width, or ten times the
width of the broadcast channel. The report
continues :

“Some scientists estimate that a band in
excess of 1,000 kilocycles in width may be
necessary to give satisfactory detail in a
moving picture transmitted by radio. Very
serious problems will soon confront the Com-
mission if frequency bands are to be made
available for regular television services.”

WLW Stops Patron’s
Aired Offer to Insure

Columbus, Ohio.
Powel Crosley, Jr., president of the Cros-
ley Radio Corporation of Cincinnati, has
telegraphed C. S. Younger, State superin-
tendent of insurance, that WLW, operated
by his company, no longer will broadcast an
invitation to its listeners to take out “penny-
a-day” insurance policies issued by the Ster-
ling Casualty Insurance Co., of Chicago.
Mr. Younger had requested the company
to cease broadcasting the offer to insure any
listener who would apply at the rate of one
cent a day. The request was based on the
grounds that the company issuing the policies
is not licensed in Ohio, that the représenta-
tion that everyone applying would be insured
was untrue and that no mention of the fact
that the company operates on the assessment
plan was made.

ECONOMY WITH SCREEN GRID

The filament current requirements of
multi-tube Superheterodynes can be reduced
materially by the use of screen grid-tubes of
the 222 types, each of which takes only .132
ampere. As many as five of these tubes
could be used economically in an eight-tube
super.,

DEAD SPOTS IN
ROOMS HAMPER
SPEAKER TONE

The acoustic properties of a room in
which a loudspeaker is operating play
an important role in the performance of
that speaker or in the result obtained
with any radio receiver. The results from
a good receiver placed in a poor acoustic
position in the room may be very poor
when in another position it may be good.

In any room there may be dead spots
or places where the direct and the re-
flected sound waves meet and cancel each
other and these should be avoided, if
possible. Reverberation, or the continued
bouncing back and forth of the sound
waves between the walls or between the
ceiling and the floor, often causes un-
pleasant effects and is in fact the cause
of the so-called poor acoustics of large
auditoriums and empty rooms.

To prevent cchoes of all kinds the
room should be treated so that all re-
flecting surfaces absorb the sound waves
that fall on them. Rugs, draperies, cloth-
ing, curtains and similar substances are
good absorbers. A great improvement can
be effected in any room by little such
material judiciously placed. Open windows
are a good deterrent to sound reflection,
not by absorption but by lack of any
reflecting surface.

Plain, hard walls and uncovered fur-
niture present good reflecting surfaces
and therefore they will contribute largely
to reverberation. A piano in the same
room as the loudspeaker is often a source
of interference because the strings will
vibrate freely whenever a sound of a
frequency to which the strings are tuned
comes from the loudspeaker.

The radio manufacturer cannot cater
to the individual home so that it devolves
on the individual owner of the receiver
to learn about the acoustic peculiarities
of his home and try to correct any faults
which may develop.

Hart & Hegeman Seek

Receiver for Sonora

A petition filed with Federal Judge Coxe
in the United States District Court of New
York, asks for the appointment of an equity
receiver for the Sonora Products Company
of America of 50 West 57th Stre~ New
York City, controlling the Sonora Fhono-
graph Company, Inc. the Sonora Corpora-
tion of quadg, Ltd.,, and other concerns.
The petitioning creditor was the Hart &
Hegeman Electric Corporation, of Hartford,
Conn.  The claim is for $3,698, due and
unpaxd,‘e}nd Judge Coxe was requested by
the petitioner’s attorneys to sign an order
requiring the Sonora Products Company to

show cause why a receiver should not be
appointed.

Dr. Rogers Dead

Hyattsville, Md.

Dr: James Harris Rogers, inventor of
multiplex telegraph printing machines and
pioneer in underground and underwater
radio communication, died of heart dis-
ease, at 79,

In addition to many other inventions,
he won recognition during the World
War by devising means of successful
communication with submariens. For a
time he occupied a front-line dug-out in
France, in which high government offi-
cials heard messages, '
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HARBORD ASKS
CABINET OFFIGE
CONTROL RADIO

Washington.

General James G. Harbord, president
of the Radio Corporation of America
favors a unified communications control,
namely radio, wires and cables, by a sin-
gle authority, preferably a new member
of the President’s Cabinet. This opinion
he expressed at a hearing held by the Sen-
ate Committee on Interstate Commerce.

“Communications, as we would have it,
deserves a place in the cabinet,” he said.
“Their administration and control I re-
gard as important enough to be made a
cabinet office.”

Licensing practices, patent holdings and
the relationship between the Radio Cor-
poration and other manufacturers, both
licensed and unlicensed, were discussed
in detail by David Sarnoff, vice-president
of RCA. Many manufacturers competing
against the Radio Corporation and paying
the regular license fee of 714 per cent
were making a greater profit on radio
receiving sets than the Radio Corporation
was making on its own sets, he declared.
Referring to the license charge of 714
per cent, he said there would be nothing
illegal in requiring a fee of 15 per cent on
the radio chassis alone and nothing on
the cabinet that houses the chassis, but
that the corporation regarded it as more
equitable to charge the lower rate on
a complete instrument rather than the
higher rate on a part of it.

“The man who puts that chassis into
a $150 cabinet is in that business because
we have given him a license to use our
patents,” Mr. Sarnoff testified. “He is
selling eye value as well as ear value
to the customer. The cabinet often deter-
mines the purchase altogether, particular-
ly with women, It is entirely up to the
manufacturer to decide what kind of a
cabinet he wants to put around the chas-
sis. But if he is operating.on a basis of,
say, 10 per cent profit and sells the set for
$50, he is getting 10 per cent and he is
still earning the same rate of profit when
he sells the set for $150.”

WABC Won’t Try
To Override Jersey

In contradistinction to the beliefs of the
residents of New Jersey, who have protested
against the proposed erection there of the
new 50,000 watt station of the Columbia
Broadcasting System, the officials of this
chain believe that the stage will benefit by the
removal of WABC thereto, rather than
suffer, and believe that fifty sets are the
maximum that might suffer from interfer-
ence. William S. Paley, president of the
Columbia chain, gives his opinion of the
installation in the following statement:

“In the event the Federal Radio Commis-
sion sustains the expediency of building a
50,000-watt station in New Jersey, unless the
State Law Officers of New Jersey acquiesce
in that expediency, we will immediately seek
to locate elsewhere.”

District Attorney Minard, of New Jersey,
threatened not only to go the limit to prevent
the proposed “incursion” of WABC but also
to try to rush the nine New York stations
now broadcasting there out of the State. A
vigorous campaign is being waged by muni-
cipal, civic and broadcasting interests against
any “invasion” by the powerful key station.

Mother Listens in
106 Sleepless Hours

Louisville, Ky.

A radio listeners’ endurance contest just
concluded here was won by Mrs. Mildred
Daniel, 22 year old mother of two children,
who was declared the winner after she had
listened 106 hours without sleep. The con*
test was held in a downtown window' with a
$200 radio as the prize. More than sixty
persons entered.

KENT WINNERS
RECEIVE PRIZES

Five young men and five young women
were selected as the winners in the finals
of the Third National Radio Audition
sponsored by the Atwater Kent Founda-
tion, held over a coast-to-coast hookup,
from the WEAF studio of the National
Broadcasting Company. The winners of
the first two prizes were:

Edward A. Kane, 22 years old, tenor,
of Atlanta, Ga.

Miss Genevieve A. Rowe, daughter of
Neill O. Rowe, dean of music at Wooster
College, Ohio.

Mr. Kane sang “Celeste Aida” from the
opera by Verdi; and Miss Rowe sang the
“Shadow Song” from “Dinorah,” by Mey-
erbeer. Each received $5,000; a two years’
musical scholdarship at a recognized con-
servatory or from an instructor, choice
of which is left to them, and a gold deco-
ration,

Second prizes of $3,000 each and one
year’s scholarship were won by:

Calvin Hendricks, 24 years old, baritone,
of Los Angeles.

Miss Floy Hamlin, 22 years old, soprano,
also of Los Angeles.

Mr. Hendricks has been blind from
birth and learned music by means of the
Braille method.

Third prizes of $2,000 each and one
year’s schooling went to John Jameson,
a tenor, of Denver, Colorado, and Miss
Josephine. Antoine, colaratura soprano, of
Boulder Colo. Charles E. Carlile, 25 years
old, a tenor of Central Falls, Rhode Island,
and Miss Frances Tortorich, 23 years old,
a lyric soprano of New Orleans, La., won
fourth prizes of $1,500 each and one year’s
scholarship. Fifth prizes of $1,000 each
and one year’s scholarship went to Car-
lyle B. Bennett, 22 years old, a tenor, of
Chicago, and Miss Agnes Skillen, 23 years
old, a soprano, of Springvale, Me.

Jersey Blanketing

Aired Before Senators

. Washington.

At a hearing on the Couzens general com-
munications commission bill, during the
examination of William D. Terrell, chief of
the Radio Division of the Department of
Commerce, Senator Kean of New Jersey
brought up the New Jersey broadcasting
situation. He asked why most of the New
York City broadcasting stations were shift-
ing their transmitters to New Jersey, while
retamning their New York City studios.
_He asserted that the presence of these
hlgh—pqwered transmitters in New Jersey is
blanketing that State and that smaller sta-
tions there cannot be heard. When asked
by Senator Wagner of New York what
small stations he had in mind, Mr. Kean
could not precisely recall the exact stations.

SALES BLURBS
700 COMMON,
BOARD STATES

Washington.

The Radio Commission still believes
that many broadcasting programs remain
of “doubtful value,” as declared in its
annual report to Congress. While ad-
mitting that broadcasting had made prog-
ress, the Commission said, “much remains
to be desired.”

“Offensive sales talks are too common,” -
the Commission continued. “The attitude
of the listening public will tend ultimately
to cause the correction of such defects.

“The radio act specifies that the Com-
mission shall exercise no censorship over
programs. Nevertheless, the kind of
service rendered by the station must be
a means of appraising its relative stand-
ing and must be considered by the Com-
mission in making assignments.”

Principal Efforts

The Commission declared that its prin-
cipal efforts during the year had been in
the fields of eliminating erroneous or im-
practical features cf the general broad-
casting allocation, designating frequencies
for general communication purposes and
providing a proper regulatory basis for
the radio development of the radio art.

“In these efforts,” the report said, “ba-
sic policies have been outlined as clearly
as the state of radio technique has per-
mitted, and future develepoments may be
expected upon a sound regulatory back-
ground.

“While many channels are still much
overloaded and there is considerable con-
gestion in some sections, the commission
has gradually been reducing the number
of stations on the air. When the commis-
sion was organized, March 15, 1927, there
were 732 stations licensed in the broadcast
band. The number had been reduced to
677 on July 1, 1928.

28 New Stations, 121 Deleted

“During the past year twenty-eight new
stations were added and 121 deleted, leav-
ing the number 584 licensed, as of Nov.
1, 1929. On that date, however, the li-
censes of twenty stations were withheld
becausg no applications for renewals had
been received. New stations have been
authorized only in sections of the country
lacking radio facilities. During the year
the commission has made ffty-four
changes in frequency assignments, 162
changes in power assignments, thirty-one
in the time of operation.”

Concerning the synchronizing of broad-
casting stations the board said:

“The commission has no knowledge of
any synchronizing that has proved of real
value except where it has been accom-
plished by direct wire circuits between
stations. The commission has authorized
two stations sharing time on a cleared
channel to conduct synchronizing tests.
The results of these tests have been un-
satisfactory.”

RADIO BROADCAST AND
RADIO WORLD

For one year (combination rate), $7.00.

Send us a check for $7.00 and we will
put you on the subscription list of Radio
World for 52 weeks and have Radio
Broadcast sent you for 12 months, start-
ing with any issue you designate. Let us
know if either subscription is a renewal.
..Subscription Dept., Radio World, 145
W. 45th St, N. Y. C.
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Equip Yourselft Now
With Necessary Meters!

To do your radio work properly you need meters Hees L
your opportunity to get them st no extra cest. Bee the st
of nine meters st left. Heretofore we have offered the choics
of one of these meters free with an 8-weeks subscriptioa
far 10 WOBLD, at §1, the regular price for sued
subscription. Now we extend this offer. Foe the Orsh iime
you are permitted to obtaln any one or more or all of these
meters free, by sending in $1 for 8-week’s subscription, en-
titling you to one meter; $2 for 16 weeks, eutitling you to
two meters; $3 for 26 weeks, entitling you to three me! 3
4 for 86 weeks, entitling you to four meters; $5 for 44 woek:
entitling you to 6 meters; $6 for 53 weeks, entitling you to
8ix meters. Return this offer with remittance, and cheek off
depired meters in lﬂulres at left.

RADIO WO will help you in your radic work., o
you will be able to use the meters most valuably. Keep
abreast of all the new eircuits, intimste details on perfeeting
oxisting sets, and get inside track on sensitivity, distance
reception, tonal quality, and news of radlo, technical and non
technfcal. Enjoy the writings of Dr. Lee De Forest, McMurde

BLD, the first and only illustrated

national ‘adio weekly. You can_find no magazine that better
caters to wyour needs than RADIO WORLD. Short waves!?
BADIO OBLD will tell you all about them. Extremely

sonsitive broadcast receivers? Their construetion and operation
are fully discussed with eonfident regularity. Power supplies
~-push-pull or otherwise? AC receivers Bcreen grid tubes!?
Large receivers that give a super-sbund of perfor

small, economical receivers thet give performance out of all
comparison to their aize? Are you interested in these? Then

Your Choice of
These Nine Meters FREE!

-8 Veltmeter D.C.........c..ce00venvee...No. 820

0-50 Voltmeter_ D.C.... No.. 387 you're interested in RADIO WORLD,

§-Veit Charge Tester D.C.... Ne. 28 Present mail subscribers may renew their subseription under
-10 Amperes pobere N.' gg this remarkably generous offer. Put s ecrom in square.
0-25 Milllamperes N . ..

8-30 Milllamp .C. sveess. No, 838 ‘h’

0-400 lilamperes D. vrees. N8, 8 RADIO ORLD

90
..Ne. 898 145 W, 45th St.,, N. Y. City—Published Weekly.
0-400 Milliamperes D.C...................Ns. 384 All Newsstands. (B¢ per eopy—$S, six menths—$8 o yoar
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LACAULT’S BOOK

GIVES YOU A FINE
UNDERSTANDING OF
the SUPER-HETERODYNE

Component Parts

for
ONE-DIAL

PUSH-PULL

E. LACAULT, E.E.,, I.LB.E.,, who died recently, wa

« one of the outstanding suthorities on the Buper-
Heterodyne. He wrote a book, °’Super-Heterodyne Con-
struction and Operation,”’ that explains in a non-technica)
the ph associated with s Buper-Hetero-

dyne. More, it gives a clesr outline of the way such
a receiver functions, and naturally gives the clues to
solving virtually all the troubles
Buper. % b o
Bo thoroughly did Lacault do his wrok that cover
aassciated topics, thus making his book a »idelight op
radlo in general, inciuding advice on trouble-shooting

that may arise in »

BATTERY
DIAMOND

[Check off parts you want.
part is sold separately.)

Each

. the hom erimenter, th [ L1L2—Antenna coil RF3 @ ........... ..$ 65
omﬁﬁ: ?:usee;"cn%dm.t%e |t°udent ew:lxlp wel:ome tm: O L3LALS—3-circuit SG coil SGT3 @...... e 90
beok. 1 L6—Push-pull output transformer.......... 2.50
It comsists of 103 pages and includes 68 1llustrstions 0 T1—Push-pull input transformer... 2.50
It 1s bound marcon buckram. O CT—80 mid. equalizer ..................... 35
“There are three valusble tables 1n the book, also, One | [] Cl, C2—Two .00035 mfd. _ext. shafts @ 98c .1.96
Slassinies narmonics lnto groups, °if'hy'3":‘36 Tadlo. sbort | [7 C3, C5—Two .01 mfd. mica condensers.... .70
5 . , chemic ys, X- A’
Another 13" 8 %muble-lhaounz chart, classitying ‘‘trouple | 1 Rl—Oge 6.5 °h7'? ﬁl:ament. rg";'mi;"""" ?.5)
experienced’’ and ‘‘causes’’ and referring to the text tor Rl, Sw-One ohm switched rheostat.. .
specific solutions. The third 1s a table for converting R2, C4—2 meg. Lynch leak, grid clip con-
broadcast fr 1 0 lengths (accurate to .1 of LT O Y - |
& meter) or for converting the length into fr . ) R3—One .25 30
R4—One 5.0 meg . .30
HE book begins with & comparison of §
alternating and direet current and pro- R5—One 1.3 ohm filament resistor........ .20
coeds to a discussion of the relation of wave- Ant., Gnd., Sp. (+) Sp. (—)—Four posts
length to frequency. Then tuning is explained. ceeseevucesercsrasancaercanasnssssasecs A0

Condensers, coils, induction, vacuum tube Dgne drilled front panmel 7x18” ..,......... 1.8§
operation snd testing, earphomes and speakers, [J One socketed, self-bracketing metal sub-
"°3§"}°3’°“' °‘1°dl";:'°"-d¢t'mu°°“d°““' “3‘“" panel, all holes drilled..................... 3.50
modulation, as detection, regeneration. 3 992 g
beat notes. f,.',quenc, changing, audio ampli- O One National new modernistic drum dial
fication, batteries, aerials, loops, wiring, with color wheel, pilot bracket, 6v. lamp,

hardware, knob ........c.ccvvvveivinnnn,... 313

sockets, and shielding are only some of the
other important toplcs covered. o [ Two matched knobs for rheo. and tickler
Besides, there 18 an entire chapter on the g L D |
1 Five vari-colored cable leads @

construction of a Super-Heterodyne recollvar.
with Hat of parts, front, top and rear views O Metal link and. insu_lated shaft
(O One screen grid clip........

of set, front panel layout, shield dimensiona}
drawings, schemetic 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 resding
but also for future reference. It 1s suthoritative and
bighly informative, Bend for it now! It's free with
each onder for an eight weeks’ subscription for RADIO
WORLD. Presont subscribers may renew under this offer
Their subseriptions will be extended eight weeks. Please

T PEEL SER IR NS I GER GED SER GEE SEE G e E——

GUARANTY RADIO GOODS CoO.,
(Just East of Broadway)
Eneclosed please find $............... for which please

mail at once the parts for the Push-Pull Battery Model
Dismond of the Alr as checked off above.

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

148 W, 45th 8t., N.Y.C.

use coupon.
RADIO WORLD, 145 W. 45th 8t., N. Y. Clty NEMB . iiiiiiiine teueeninrenennratreceniseanaronnonens
(Just East of Broadway)

Gentlemen: Enclosed find $1.00." Please enter my sub-
scription for RADIO WORLD for eight weeks at $1.00 AGDress ..ccovuieinoresttosersareroiansosocnarssnsasenss
and send me at once one copy of R. E. Lacault's ‘‘SBuper
Hoterodyne Construction and Operation,’”” FREH!

O I sm » subscriber at present. (Check off if true.) Cltys, =0 s A e BEM8..uenniiin
Name .....coovevnaennnnsns 0GOS o tressstrestiasasas d TRIAL SUBSCRIPTION, 8 WEEKS,

$1.00. Send $1 and we will send you

Address  .............0... (0 0I5 6 A0 BB 6.0 A b ot L0 Radio World for 8 weeln, postpaid.

RADIO WORLD, 145 West 45th St.,
(B3 e 8 aph oo 0 50 0 A6 ODBOO 0 OO0 N. Y. City.
8-DAY MDNEY-BACK GUARANTEE

Ot C. 0. D. desired, put eress here.

Btate...............

“AERIAL NAVIGATION and METEOROLOGY.*
By Capt. Yancey. ﬁ.OO postpaid. Radio World,
145 W, 45th St., N. Y. City.

Component Parts for

245 Push-Pull

Power Amplitier

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

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

0O C3—One Flechtheim 1 mfd. filter condenser, 1,000
velts DC continuous working voltage rating, 550
volts AC (root mean square) continuous voltage
rating LB o L e Feie e D e T 1.76

copper casing, two of 8 mfd. and two of 18 mfd.
with low bracket. Cat. Q2-8, 2-18B 5
gcs, €9, clo, C11, Cl2, C13, Cl4, 15, C16—Nine
1 mfd. bypass condensers, 200 volts DC continu-
ous working voltage rating..................... 4.50
] T1—Ore Polo Fllament-Plate Supply transformer:
110 velt 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 2.5 volt 12 ampere secondary center-tapped.
Cat.. PEPS ... .ob.. - .4x! baublilnss a. ol N5800000 7.50
0O FC, PPOC—Twa center-tapped chokes for high cur-
rent one used as filter choke, other as push-pull

output choke ......... .. .. ... . 0., 7.42
O PPIT—One push-pull input transformer......... 3.44
0O SW—0One AC pendant through-switch, with 12-ft.

AC cable and male plug....... BT e VR (R~ R, 1.10
COOF—One 2 ampere fuse, with holder............ .50
[ CO—One convenience outlet (for dynamic speaker

AC cable) ........... 90000000000 ™h0gono00ob000 .50
O PJ, PIS—Phonograph Jack with automatie switeh

and plug ... ... ..., Y T (YRR . 142
0 R1—One resistor, 0.1 meg... o
T R2—One grid leak, 5.0 meg..... S el 6 ol A A .30
OR3—One multi-tap voltage divider, 50 watt rat-

ing; fourteen taps affording thirteen different

voltages; 13,350 ohms ........................ 3.95
[} 'Two resistor mountings.
DRollk of heavy insulated hookup wire for power

work.
[ Fifteen binding posts ..........cenvernrnnnn.. 1.50
OOne 1539 %’ cadmium plated steel subpanel,
with =elf-bracketing flanges, one flve-prong and
three four-prong sockets built in; sockets marked
to identify tubes that go in them; subpanel drilled

and insulated where necessary; flat insulating
washers; hardware ................... . ... .. 4.00
DJAIl parts ..ot $43.57

Ferranti AF5CC push-pull input instead of above
Input transformer

[Note: For 40 cyeles 110v. order Polo P40 FPS at $10;
for 25 cycles 110v. order Polo P25 FPS at $11.]

- 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 S-tube receiver it
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. O. D.

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

One Tube?
Two Tubes?
Three Tubes?

Four Tubes?

Circuits for Schoolbo{s—Elsy to Build,
nexpensive |
A One Tube Receiver, parts costing $4.281
A Two Tube Audio Amplifier, parte costing $5.23!
A Three Tube Speaker—Operating Circuit, parts cost:

ing $11.10!
Bpesker—Operating Circuit, parts ecost

Very, Verv

A Four Tube
lnzTh $12.721

e oconstruction of these circuits, with a 1ictorisl
diagram as one of the 1llustrations, was do-crrbed by
Jack Tully, himself & schoolboy, tn RADIO WORLD.

Isjee s:m b’elow.
pt. 321st and 28th 1ssues, One-Tu| DX Bet, b
o (J,;{k ;l;.uhlly:'r;wo-purt article. RIS . 4
o ree-Tube Stng) 1
E 3“* 'f'-llli- gle Dial Bpeaker Bet, by
ct. 12th, Two Stage Transformer, Coupled dto
Amplifier, by Jack Tully. ! il
Oct. 19th. Four-Tube DX Speaker Set, by Jack Tully
13“151;}' 8 copy. Order at once while these copies are
available.

RADIO WORLD, 145 W. 45th St., New York
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RADIO AND OTHER
TECHNICAL BOOKS
At a Glance

RADIO

“Audio .Power Amplifiers,” by Anderson and
Bernard $3
“Elements of

.............................. 3.00
“Fuot.hold on Radio, A,” by Anderson and
Bernard .......cocieiiiiinriiriiieraniaiaaesens 1.00
“Mathematics of Radio,”” by Rider.............. 2.00
“Practical Radio,” by Moyer & Wostrel...... 2.50
“Prachcal Radio Construction and Repairing,”
Moyer & Wostrel...................0oe0 2.00
“Prmcxples of Radio Communication,” by
Morecroft ...........cceivinieiiineiiiirioaieains 7.50
“Radioc Blueprint Library”—AC Hook-ups.... .35
“Radic Cyclopedia,” by Drake................ 6.00
“Radia Receiving Tubes,” by Moyer &
Wostrel e o o s Clelelels o1 o e » oo Bleieslele ole = 1o » fna 2.50

Bijl
“Trouble Shaoter’s Manual,” by Rider..

TELEVISION
“A B C of Television,” by Yates............... 3.00
AVIATION
“A B C of Aviation,’”” by Maj. Page. ....... 1.00
“Aerial Navigation and Meterology, by
Capt. Yancy .....ccvevieeenieviinnoinsaionnes 4.00

“Everybody’s Aviation Guide,” by Maj. Page 4.00
“Ford Model ‘A’ Car,” Its Construction, Oper-
ation and Repai y Maj. Page...c........ 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 Radio Communication,” by Prof. Joho
H. Morecroft, of tho Enzlneorlnz Department of
Columbias Unlversity, the latest book on radic
by this outstanding Autharlty
This book {8 entirely new and contains matter whieb
never beforo has been published. It 1§ wriiten ip
plain language so that every radio povice can under-
stand it, yet it 1s a complete course in the elements
of radlo.
It contains 266 pages, 170 illustrations and
a complete index. Price $3.00.

RADIO WORLD

143 West 45th 8t., New Yerk, N. V.

RECENT NUMBERS

for the current year are procurable at

the rate of 15¢ a copy, or 8 copies for

$l .00. RADIO WORLD, 145 West 45th
, N. Y. City.

4-GANG
CONDENSER

e T 9. 08
Iy
|

LU
X X2

= -

Capacity of each of the four sec-
tions 1is .00035 mfd. Owverall length
11”.  Accurate capacity and precise
alignment. Used wm HB33 and HB44.

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

New DRAKE"’S
ENCYCLOPEDIA

A reference work that has subjects
classified in alphabetical order.

Esch rule, faet, metnoa
plan, layout and diagram
is {instantly picked out and
separated from everything
else by placing all subfeetr
in alphabetical order with
eross  references for evers
imaginable name wnder which
the information might be
classed.

This alphabetical arrange
ment lets the experienced
worker refer directly to the
one thing in which he 1»
interested at the moment
without bunting through non-
essentials. The needs of the
beginner are cared for.

The (mportant articles des:
primarily with receivers and
reception, They do not stor
with the electrical end, but
BOOK 1S 2% THICK. go also {into the mechanies

f construction.
WEIGHS 3% LBS, 1,025 ° Every new thing (n radie
ILLUSTRATIONS. {s covered in detail.

1,680 Alphabetical Headings frem A-battery te
Zero Beat
1,025 "lult;lzﬂﬂﬂ.

Dlagrams, Layouts and
Pages, Each 6 by 9 Inches
240 Combinations for Recelver Layouts
OF THE PRINCIPAL ARTICLES
(59 Concern service men, 129 help the set bhulider.
(62 help ths experimeatsr, 55 interest the studeat
75 assist In sales work, 73 Interest get ewners.

PRICE, $6.00
Remrit with order and we pay ecartage. Canadiac
remittance must be by postal or express money order
Order C. 0. D. and you pay eartage.

RADIO WORLD, 145 W. 4s5th St, N. Y. Ci~

Graphe .

MICROPHONE
LIGHTERS

for cigars or cigarettes, with button
switch at top. Press the switch and
light up!

Model A lighter, mlaophoua de-
sign, with 5-ft. AC cable and
plug. Works on 110 volts, AC
any frequency and om direct cur-
ronty ... Rioen s snta Price $1.08

Model B lighter, micropbone de-
sign, on tray, w‘i!h 5-ft AC cable
and plug. Works on 110 volt
AC, any frequency, and on direct
cuwrrent, Exactly the same lighter
as the other, ounly tray is added.

Fren. .. ..o Fronge mow $1.50

T;;h]il =lghter is h‘:ltnn!aux;e;us cl'i:old Illtt;: down
only long enough to t a ar or arette.
The two models are in attractive
sprayed finish. Both are very compect! Fer
instance, the tray is only 44” in diameter.
Use these lighters in your home and for
holiday gifts.

The heater element is renewable.

RADIO WORLD, 145 West 45th 8t., N. Y. Clty

B Please send me Model A Microphone Lighter at §L.04
Plesse send me Model B at §1.50.

(J Enclosed is remittance [Canadian must be P.O. er ex-
press money ordor]

0 ship C.

Address

CItYRat i . o A Mo LN E VA Btate.........c00iens

NATIONAL

SCREEN GRID TUNER

The most sensitive tuned radio frequency tuner so far developed, the
MB-29 1s long on distant reception, and penetrates seemingly unsur-
MB-29 the stations come o
The MB-29, designed by James Millen snd
Prof. Glen H. Browning, is the choice of the most diseriminating.
It is- designed only for AC operation, uses four stages of screen grid
Use 135 to 180 volts on the detector.
Testimonials from radio’s hardest-boiled experts prove this
Buy the parts and find fullest radio delight.
You will be sure nobody else has a tuner as good as yours, unless
Complete component parts for National Bersen

mountable barriers to reception. On the
oo matter where you are.
BF and a power detector (227).
cirecult of elrcuita.

he tor has an MB-29.

Grid Tuner MB-29, mounted on frosted

sluminum chassis, including rsinbow modern-
stic drum dial HC. Order catalog $ .oo
MB-20-K, list price, less’ tubes, $89, 80

Your price .........

@trecsecescacrsvianste

The National
Power Amplifier

Push-Pull
right)

Velvetone

(shown at
consists of an AC-operated filament-
?late nuppdy wnh two stage trans-
ormer i0

mplifier an output

transformer buxlt in. Made only for

110-V., 50-60 cycles. Sold only in

com&)letely wired form, licensed under
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 rectifier,
one stage of transformer audio with a

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
$55.00

1s the mtb A:«bonograpb
ess tubes)

. Your price.

143 WEST 45TH STREET

B-29

Push-Pull Amplifier

View of Natlonal Velvetons Push-Pull Power Ampilfier,
an expertly made A, B snd C supply and audls amplifier,
produsing marvelous tone quallty.

GUARANTY RADIO GOODS CO.

NEW YORK CITY
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NEW J-245-X TROUBLE-SHOOTING JIFFY TESTER

Hllumination Continuity and Polarity Tester FREE with Each Outfit!

Your Price

$15.82

Complete

S
L p—
TR DL B R 2 ra s AAASE do A

e

Ilumination  Tester, Vest
Pocket 8lze, Shows Shorts
and Opens  Visually, alse
volarity of DC llne. A
Neen lamp s bulit In.

The three-meter assembly, in the crackle-
brown finish carrylng case, with slip-on
cover In place. The handle is genuine
leather. he buckled otrap holds the
cover on.

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

HE ‘new Jiffy Tester, J-245-X, i3 s complete servicing outfit. It \‘ 7HEN servicing a radio set, power amplifier, speech amplifier or sound

llustration. ‘ahoye J-U11 Multiplior, upper left, with tip; below It, J-108 Multiplier with tip: plugs. left to
is 2/3 scale. rlght, )-19, conforms UV sacket to UX plug; J-20, conforms UX tester socket te
UVI99 tube; J.24, to test Kellogg and ola style Arcturus tubes.

conslsts of a three-meter sssembly in a metal case, with slip-on reproduction or recording equipment, the circuits and voltages are almost
cover and 8 cabls plug. There are ten adapters. It is vital to

inaccessible, unless a plug-in tester is used.
"‘;’V“‘,{‘enﬁ’,‘-“g},‘i‘& ";',:3' ,s.‘}g".’;‘.."‘;'.‘bf‘;"?.'u:"f 55’.{55"3&.: of a receiver, The Jiffy 245-X plugs in and Adoes everything you want done. It consists of:
putting the removed tube in the tester, and using m‘lliem;‘gs‘_ Dl;‘l‘:f: (1)—The encased three-meter assembly, with 4-prong (UX) and S5-prong
e U 650 i s o hedie ot "AE D61, W5 (UY) scckels DUt ln changeover mitch bulh i OB 10 G10oTrond
o l% vuﬁ‘ ; ten vari-colored jacks, five of them to receive the vari-colored upped' ends of
Kach meter may be ‘used independently. Ome of the adapters—a pair the plug cable; grid push_button, that when pushed in connects grid direct

of test leads, one red, the other black, :lth tip Jﬂ;:kt'::ﬂlll)ia“:_al’;‘;‘;‘r t(;! the czlzlthode for 224 tand 227 tubes, to note change in plate current, and thus
se. Multiplier J-108 extends the range ol shorts t signal inpuf.
:Ehﬁogu%u. but this reading must be obtained independently, 83 must S &l L2

readings on the 0-60 scale of the DC voltmeter. Independent reading (2)—4-prong adapter for 5-prong plug of cable.

. -140
f the AC voltmeter for line of voltage is necessary; slso to use 0

ls?mle while Multiplier J-dll} extends the AC scale to 560 volts for reading

wer transformer secondaries.

l)‘)The other adapters permit the testing of special receiver tubews, WZO%‘.:'
tests mav be made, in all, of 22 different tubes: 2014, e
UX199. UTVIE9, 120, 240, 177, 171A, 112, 112A, 245, 224, 222, 208,
280, 281, 227, 226, 210, 250, Kellogg tubes and old style Arcturus tubes.

S SIS JER I pete gEm— U A G SIS GRS GRANAR SV SV S W Sew S e

]
GUARANTY RAD!O GOODS

Co.

143 West 45th Street, Just East of Broadway, I
D Plesse J-245-X Jity |
1 d me on 5-day money-back guaranty your J-245-3% y
Dgl,‘:snt:. x‘;;‘mpleu, with all 10 adapters, and with i{lluminated Tester

FREE with each order. Also send instruction sheet, tube data sheet l
and rectifier tube testing information.
O Enclosed please find $15.82 remittance. Ship at your expense. [Canadian l
must be [I)‘.O. or Express 3.0.}
O Please ship C. 0. D. @ $15.82 plus cartage and P.O. fee. l
INZAAGEIS B o A s ols it aaen i, sam oo B b q
ADDRESS
cITY !

S-DAY MONEY-BACK GUARANTY

(3)—Screen grid cable for testing screen grid tubes.

(4)—Pair of Test Leads for individual use of meters.

(5)—J-106 Multiplier, to make 0-300 DC read 0-600.

(6)—J-111 Multiplier, to make 0-140 AC read 0-560.

(7)—Two jack tips to facilitate connection of multipliers to jacks in tester.

(8), (9), (10)—Three adapters so UV199 and Kellogg tubes may be tested.
(11)—Hlumination Tester.

The illumination tester will disclose continuities and opens and also the
polarity of DC house mains. It is as handy as a pencil and fits in your vest
pocket. Tt works on voltages from 100 to 400. There are two electrodes in a
Neon lamp in the top of the instrument. On AC both electrodes light. On
DC only one lights, and that one is negative of the line, the light being on
the same side as the lead. Hence the illuminator shows whether tested source
is AC or DC, and if DC, which side is negative.

Even the output of the speaker cord will show a light.

Also. the device will test which fuses are blown in fused house lines, AC or
DC. Besides it tests ignition of spark plugs of automobiles, boats and airplanes,
also faulty or weak spark plugs.

ﬂj';xs' flash on the illumination tester momentarily. It will last about 4,000
ashes.
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“Trouble Shooter’s Manual”

“Mathematics of Radio”’
“Testing Units for Service Men”’

anybody can understand it.

The most popular and fastest-selling book in radio today.
grams of commercial receivers are contained in this outstanding boek.

A sure route to a good grasp on radio technique. Radio theory outlined so that

THREE SPLENDID, GIFT BOOKS FOR SERVICE MEN!

Wiring dia-

Circuits and Methods of Testing Equipment, particularly use of
individual meters and of meters united in combination testers.

These Three Books by John F. Rider Constitute an Outstanding Asset to All Possessors!

“Trouble Shooter’s Manual’

is the first comprehensive volume devoted ex-
clusively to the topic. The 240 pages include
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 in receivers—
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. 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!
of receivers, etc.,, diagrams of which are published in this important and valuable

Here is the list

Type E series filament, Type
E series fllament, Type D
perles filament, Model K,
Model H.

ATWATER-KENT
10B, 12, 20, 30, 35, 48, 32,

book :
(] ] L] [ ]
Wiring Diagrams of All These Receivers
R.GOC. GAZ 20, 64, 30, 105, 51 ZE3§ITH3 A 392 4 \ L
, 62, , b b b . b A, ,  392A, 40A, 50/80A receivers, 460A, Fada
16, 32, 50, 25 A.C., 28 A.C., 35PX, 35APX, 352X, 852APX, 10, 11, 30, 31, 10Z, 11%, 30Z,
41, Receptor 8.P.Y., 17, 18, 87A, 35P, 35AP, 352P, 352AP, 81z, 16, 17, 32, 16Z, 32Z, 18,
33. 31P, 342P, 33, 34, 35, 35A, 18, special, 192A-1928 and
FEDERAL 342, 852, 352A, 362, 31, 333, 192BS units, R8DA, 4804, and

853A, power supply ZEl7,

power supply ZE12
receiver; 475 UA or CA and
MAJESTIC SF45-75 UA or.CA, 50, 70,
70, 70B, 180, power pack TBPS, 71, 72, C electric unmit for
7P6, TP3 (old wiring) B8P3, special and 7 A.C. receivers,

SF 50/80A receivers, 460A re-
ceiver and R60 unit, 7 A.C.

83, 40, 38, 36, 37, 40, 42, 8P6.7BPS. ABC 6 volt tube supply, 86V
52, 50, 44, 43, 41 power units FRESHMAN and 82W, F180Z power plant
for 37, 38, 44, 43, 41. Masterpiece,  equaphase, G, and E 420 power plant.

CROSLEY
XJ, Trirdyn 8R3, 601, 401,
401A, 608, 704, B and C sup-
?(l)’é for 704, 704A, 704B, 705,

STEWART-WARRKER
300, 305, 310, 315, 320, 325,
500, 520, 525, 700, 705, 710,
715 720, 530, 535, 750, 801,
802, 806.

GREBE

FREED EISEMANN
NR35, _FE18, NR70, 470, NR57,
457, NR11, NRS0 D.C.

G-60-8. power supply, L and
LS, Ql5, Q, K60-S power
supply.

STROMBERG-CARLSON COLONIAL
1A, 2B, 501, 502, 523, 524, 26, 31 AC, 31 D.C.
635, 638, 403AA power plant, WORKRITE

404 RA power plant.

All-AMERICAN
6 tube electric, 8 tube 80, 83,

8 tube chassis, 6 tube chassis.

AMRAD
70, 7100, 7191 power unit.

MU, MU2, synchrophase 6, 4, 85, £6, 88, 6 tube 60, 61,
synchrophase AC6, synchrophase 32. 65, 66, u and 8 tube -A.C. SPAA(I;TOS!;
ACT, Deluxe 428. power pack. ! P
PHILCO MISCELLANEOUS
Philco-electric, 82, 86. DAY FAN . DeForest F5, D10, D17. Super
KILSTER OEMT, 4 tube, 5-5 tuhe 1923 Zenith Magnavox dlal, Ther-

4-tube chassis used in 6 tube

model, Day Fan 8 A.C., power miodyne, Grimes 4DL inyerse

sets, tuning chassis for 7 tube supply for 6 tube AC, duplex, Garod _ neutrodyne,
sets, power amplifier, 7 tube power supply 5524 and 5525, Garod EA, Ware 7 tube, Ware
power pack and amplifier, € motor generator and filetr, 6 type T. Federal 102 speclal,
tube power pack and amplifler, tube motor generator set, Federal 59, Kennedy 0.
6 tube power pack and ampli- tube 110 volt D.C. set, 6 tube Operadio portable, Sleeper

fler, rectifier unit K-23.

32 volt D.C. set. RX1, Amrad inductrol.

HERE ARE THE 22 CHAPTER HEADINGS

Servive 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

“Testing Units for Service Men.”

..... A 43-page, liberally illustrated book on testing

; units and circuits. Tells what equipment a 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-

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

Enclosed please find:

“Mathematics of Radio’’

TABLE OF CONTENTS:

OHM’S LAW. \

RES!ISTANCES: Basis for resistance varlation, atomic
structure, temperature coefficient. calculation of re-
sistance variation, expression of ampere, volt and
Ohm fractions, application of voltage drop, plate
circuits, filament circuits, filament resistances, grid
bias resistances.

DC FILAMENT CIRCUITS: Calculation of resistances.

AC FILAMENT CIRCUITS: Transformers, wattage
rating, distribution of output voltages, voltage re-
ducing resistances, line voitage reduction.

CAPACITIES: Calculation of capaeity, dielectric con-
stant condensers in parallel, ondensers in series,
voltage of ondensers in parallel, in series, utility
of parallel condensers, series 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: Alr ccre and iron core, types of sir
core inductances, unit of inductances, calculation of
inductance.

INDUCTANCE REQUIRED IN RADIO CIRCUITS:
Relation . of wavelength and preduct of imductance
and capacity, short wave coils, coils for broadcast
band, ceupling and ‘mutual inductance, ecslculation
of mutual wnductance and coupling.

REACTANCE AND IMPEDANCE: Capacity react-
ance, inductance reactance, impedance.

RESONANT CIRCUITS: Series resonance, parallel
resonat:ice, coupled circuits, bandpass filters for
radio frequency circuits.

IRON CORE CHOKERS AND TRANSFORMERS:
Design of chokes, core, airgap, inductance, reactance,
impedance, traneformers, half wave, full wavo
windings. )

VACUUM TUBES: Two elcment filament type, elee-
tron'c emission, limitations, classifications of flla-
ments, stzucture, two element rectifying tubes,
process of rectification, tungar bulb.

THREE ELEMENT TUBES: Structure of tube, de-
tector, grid bias, grid leak and condenser, amplifiers,
tube constants, voltage amplification, resistance
coupling, reactance coupling, transformer coupling,
variation of impedance of load with frequency, tuned
plate circuit.

POWER AMPLIF|ICATION: Square law, effect of
lond, caleulation 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 ampiification, power amplification,
ower output, radio frequency amplification.

MEILTIPLE STAGE AMPLIFIERS: Resistance coup-
ling, reactance coupling, tuned double impedance am-
plification, underlying principles, transformer coup-
ling, turns ratlo, voitage ratlo, tyes of cores, late
current limitation, grid current limitation.

ALTERNATING CURRENT TUBES: Temperature va-
riation hum, voltage variation hum, relation between
grid and fllament, filament circuit center tap, types

of AC tubes.

SCREEN GRID TUBE: Structural design, application,
amplification, associated tuned ecircuits, radio fre-
quency amplification, audio frequency amplitlcation.

— —— —— —— e . —— — — ———— — — — — — — — — —

RADIO WORLD, (45 West 45th St., New York, N. Y.
(Just East of Broadway)

able book, as a service man’s time 1s his chief

stock In trade.

CONTENTS

Tube Reactivator and Voltages
Calibrated Vacuum Tube Bridge
General Utility Tube Tester
AC-DC Recelver Tester
Eliminator Testers

Signal Generator for Recelver Testing

Oscillators

Cathode Ray Oscilicgraph
indicating Systems

Tube Voltmeters

Measurement of Inductance, Impedance, Capac-

Resistance
Multi-Range Meters
Service Station Test Bench

e —— — — ———— —— — ey o o—

O $3.50 for which please send ma postpaid “'Trouble Shooter's Manual’® (Cat.
TSM), by John F. Rider, 240 pages, 81%x11”", more than 200 illustrations,
including wiring diagrams of commercial recelvers as advertised; imitation
leather cover, gold lettering.

O $2.00 for which please send me postpald ‘‘Mathematics of Radio’® (Cat. MOR),
by John F. Rider, 128 pages, 8%2x11", 119 illustrations, flexible cover.

O $1.00 for which please send me postpald ‘‘Treatiso on Testing Units for Service
Men'* (Cat. TU), by John F. Rider, 43 pages, 634x9%",

O 1f ordering C.0.D., put cross in this square.

NAME.......c..on. o amibn o P LR e R NS

ADDRESS.....ciivieennranaas S5k 0 0 556,0000000 0000 BP0 I00PTGE 000 0AG GO 6o 0 66 0 1o
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Power Amplifier Equipment

At left is illustrated a push-pull
power amplifier, using a first stage of
resistance coupled audio, 280 rectifier
and two 245s in push-pulf, as described
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-tapped audio chokes and a Multi-
Tap Voltage Divider are used, with a
Q 2-8, 2-18 Mershon condenser, an in-
put push-pull audio transformer and
auxiliary equipment. The total parts,
including cadmium-plated steel sub-
panel, come to $43.57 net, the best
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 under
50 available for bias. All A, B and C
voltages are provided for the power
amplifier ax;d for z?y“g:r t_ombe lln)scd
Sitn it cmploying 227, 24 or 228 tubes. o 3t Pllament Plate Sup-
Order Cat. PO-245-PA @ _$43.57 net, ply (less chokes) has four wind-
for 50-60 cycles, ingy all save primary center-
110 volts. [For tapped (red), i3 4%” wide, 5
25 cycles order high, 4’ front to back. Waeight,
PO2ISPAZS @\ 31tk Blamee: windincy "4 0
$48.57. For_ 40 (tor 245 pﬂl‘mentl), 5 v. at 3
cycles order PO- amps. for 280 rectifier, and 724
§4420.7 }’A - 40 @ m.a., center-tapped.

. LO
ENSINEERING LABORAYORH K¢

v. @ 0
.07. Order Cat. PFPS @ $7.50.
Subpanel cycle(s)o ]order Cat.

PBEPBg'25 5@ $12
alone, cat. SPO r cycff'»s order Cat.

10
@ ...ont $3.50  prpa4o @ $10.00.]

Polo Filament Transformer Only,

four windings, consists of 50-60 Two rugged, expertly engineered wnve-wouna, enamelled
fyzcl:fnpi.lo 2% v'vln:ltlng, .;”:‘ Yy & resistors, mowunted in series, one atop the other, with fouy-
at 2 amps. All windings, save pri- teen useful lugs, providing all necessary choice of wvoltages
mary, are center-tapped (red), Size, without the wuncertainty of adjustable “wariable resistance.
4%” high x 3% " wide x 3’° front The Multi-Tap Voltage Divider has a total resistance
(t?at.b%:"'r g”;lihz‘é 6 lbs. Order value of 13,850 ohms, in the following steps: 3,000, 4,500,
[For 25 oycios aeder PPT-25 @ 2,000, 800, 700, 600, 550, 500, 450, 400, 200, 100 and 50 ohms.
$7.00; for 40 cycles order PIT-40 With the zero voltage lug (at lower left) the total number
$6.25.] of useful lugs is fourteen. The resistance stated are those
between respective lugs and are to be added together to
By-pass Condensers constitute 13,850 ohms total.
For by-passing B4 leads to A conservative rating of the Multi-Tap Voltage Divider
g;::’“gr ‘l’;uc w‘;}’(};‘:'cug‘;‘:“t f:’ole:; is 50 watts, continuous use. The unit is serviceable in all
than 10 m,a., 1 mtd. paper dleleo. installations where the total current drain does not exceed Center-tapped double choke, 125 m.a. rating, 30
tric condensers are useful. Order 125 miiliamperes. henrys In each section. Used for fiitering B supply
V1 @ ......... AR $0.50 ea. Extreme care has been exercised in the manufacture of  OF for a push-pull ouiput impedance, where speakor

the Multi-Tap Voltage Divider. It is mounted on brackets S’,’&’, ‘3.‘3“13%{3 t‘bplféfh.of tubes. Centor tap 11 red

- insulated from the resistance wire that afford horizontal

Fliter Condensers mounting of the unit on baseboards and subpanels
. F&: hlat;mvoltage nlltntlo; m;xt There long has been a need for obtaining any necessary interme-
IPh 2e r;& erix useh or mld- diate voltage, including all biasing voltages, from a Multi-Tap Volt-
.g:. e lﬂ;hg: the output volt- age D;zﬂder('l, butt;atch lug rhnts go bt:nt%ut o Igdividu?lly by hand, \\\\f(/// \\\\\\\(/
g and snlderad, so that manufacturing culties have left the market
Order Cat. HAvél) (1,000 . b barren of such a device until now. 2

DC, 550 v. feesesecns $1.78 The Multi-Tap Voltage Divider is useful in all circuits, includin
- K o € \
Ol'lg%r 505". 3162 (1,000 "83 52 push-pull and single-sided omes, where the current rating of 125 \\\\/
, 550 v, Jeveieinnnn . milliamperes 1s not seriously exceeded and the maximum voltage fs
not more than 400 volts. If good ventilation is provided, this Tat-
N\
’d

i,
= o inrg may be exceeded 15 per cent.
s:.":ﬁosmpl;ll:gen?-,f’ligteeISO::II(!DU The expertness of design and construction will be appreciated by 4\ \ \
except that two 50 henry chokes are those whose knowledge teaches them to appreciate parts finely made, \
bullt in. Six windings: primary, When the Multi-Tap Voltage Divider i{s placed across the filtersd o~
110 v., 50-60 cycles; 2.5 v. at 12 output of a B supply which serves a receiver, the voitages are in \
v amp proportion to the current flowing through the various resistances. f / \\
-

amps.; 2.5 v. at 3 samps.; 5 v, at

. . It a B supply feeds a receiver with two-stage audio amplifier, the
ghoﬁf““xn 7‘2:0 v':vm‘;:ngsso ce’:{:{._’ last stage a single-sided 245, then the voltages would be 250 maxi. % g et \
tapped (red), except primary. Con- mum for the power tube, 180, 185, 75, 50, 40, 35, 30, 25, 16, 10, N 4 A \ ///
nect either end of a choke to one 6 and 3. By making suitable connection of grid returns the lower N\ \ /
end of other choke for midsection. vom:ﬁes z{\rty be used for negative blas or even for positive voltage '/ \ ] \ \
b - on e plates,

0'{’1‘3";,'3'3'01’f;ﬁefpgg,?'ﬁ.l&g'f It push-pull is used, the current in the bissing section is almost L 7 —Z
FPCH-40 @ $13.50 doubled, so the midtap of the power tubes’ fllament winding would 4 H

[¥For g

cycles order P-245- go to a lug about half way down.

25
MTVD .95,
FPCH-25 @ $14.50.) Order Cat. at $3 Single 30 henry 100 m.a. choke for filtered cutput
(where condenser is used additionally) or for added

— e e e e e v m — — — Oltration of a B supply. Order Cat. PSC @ $3.50.

ACOUSTICAL ENGINEERING ASSOCIATES, I .
143 West 45th St., N. Y. Clty. Dgh? M%rlshqn electrolytic condenser, 415 volts
(Just East of Broadway.) l 218 .h?irs fcfe"mg cxrg:glts_of B supplies. Q 2-8,
. 0 . - ur capacities in one copper casing:
0Pleaso ship at once the following I two of 8 mfd. and t’Igvo of 18 mfd. The copper
uan- case is negative. he smaller capacities are
tity Cat, No. Produet Price
O PO-245-PA Power amp. parts, 50-80 ¢. $43.57 ‘ :}fgrfé the %dged.of the case. The vent cap
O PO-245-PA-40  Same, 40 cycles 46.07 l& not be disturbed, and the electrolyte
E]] ;oi)zém,PA_% gﬁm'lzf eycleiy soth 49% L needs Eo re]ﬁllmg1 or replacement.
; . plate supply, 50-60 c. . St ershon electrolyti i
El Egg-;g gnme. %g cyc{es :%gg I BHmi | bR self-healing. M;ngfafgnsg?ts:;:sa?s lﬂ?;img
- ame, cycles . B : .
0 PFT Fil. trans., 50-60 c. 4.25 I ~I""""|””l i l,}(I)OO volts will cause no particular harm  to
0O PFT-40 Same, 40 cycles 6.25 the condenser unless the current is high
B PFT-25 Same, 25 cycles 7.00 .\1 enough to cause heating, or the high voltage
P-245-FPCH Power-filter block 10.00 1s_applied constantly over a long period
0 P-245-FPCH-40 Same for 40 cycles 13.50 High capacity is valuable ially for th
O P-245-FPCH-25 Same for 25 cycles 14.50 | last cond Yot a sopecially for the
O PDC Single choke 250 .condenser of a filter section, and in by-
Psc Multi-tap volt. div. 3,95 passing, from intermediate B4 to ground or
MTVD Double ¢.-t. choke 7 I to C—, for enabling a good audio ampli-
Q2-8, 2-18B Mershon with bracket 5.15 fier to deliver true reproduction of low n
8 LV-1 200 v,, 1 mfd. by-pass eond. .50 I Suitably large capacﬁies o : otes.
HY-1 1,000 v., 1 mfd. filter cond. .76 boating 80 stop motor-
O HV-2 1.000 v., 2 mfd. filter cond. 8.52 R g .
0 sPO Subpanel 3.50 I ducgﬁentth xmlprcly(vements in Mershons have re-
1 ¢ leakage current to omnly 1.5 to 2
O) Enclosed please find check—money order—for the mils total per 10 mfd
sbove. [Note: Canadlan remjttance must be b, tal p mic. at 300 volts, and less at
"pr:“ [mmmy Coradl i e by postal or { l)?e\;:; O\;ol::g:es. bTh}s u}l]dxcatcs ba life of 20
-y barring heavy abuse.
O Please ship C.0.D. n B supplies Mershons are always used
INAME Yy TR s (1 0 e S e | after” the rectifier tube or tubes, hence
--------------------------------- Wherc the Curre.nt is dlrect. They canno' M
ADDRESSY S Ul winuefie W7 o o | Ntk l ‘jlf;‘d on alternating current. Rated 415 v. DC,
Mershon comes s lied wi
31915 E R RREEER o AoBoAb o A STATE............... 1’ : upplied with $
5-DAY MONEY-BACK GUARANTEE! ! &5e 218 B g bracket. Order 5’15
» 2-18 B @ .........
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S the first and only national radio weekly, now in its cighth year, RADIO WORLD publishes the most

timely, up-to-date news of radio circuils and events in the set-building and broadcasting fields. Tech-

nical accuracy second to none. Get a copy at your news-stand today, 15c. RADIO WORLD advises im:-

partially on all radio topics, including what text books to buy, and helps you to read the books properly.
Every book advertised on this page is essential to your radio lsbrary.

Five New Volumes Offer Short-Cut to Knowledge!
MORECROFT ANDERSON and BERNARD

sElements of Radio Communication® ‘“Power Amplifiers"

The latest book by Prof.
John H. Morecroft, of the
Engincering Department of
Columbia University, and past
president of the Institute of
Radio Engineers, is his “‘Ele-
ments of Radio Communica-
tion,”" a book for the novice
to enjoy. We regard this as
the best elementary book to
inform you authoritatively on
the technical phases of radio
in plain language. without
requirement of mathematical
knowledge. The book is a
complete course on the ele-

Here is the first book to be publlshed on the subject of “‘Power
Amplifiers.”” Now printing, it is certain to fill a vold fn raidlo
jiterature. The whole subject 1s fully covered in a masterful
theoretical discussfon of audie amplifiers and power supplies,
supplemented hy constructional chapters, with complete wiring
diagrams and specification of parts. Learn wihile you bulld! W
J. E. Anderson, M. A., technical editor of RADIO WORLD, and POWER AMPLIFIERS
Herman Bernard, Ll. B., managing edltor of RADIO WORLD.
both ot the Institute of Radlo Engineers, have explained fully the
phenomena of power amplifiers. Learn all about motorboating
and its cures, push-pull theory and practice. grid blas methods 8
and effects, vacuum tubes In audio circuits, AC and battery tvpe
AF amplifiers, phase relationships, common impedance, filter
systems, by-pass condenser effects, necessities for tone quality, 1
values of coupling constants. and a lost of other topics associated

ments of radio, containing ~ 5 B o MNirmen s
much material never before ;nnl;'l.;l?;v‘\\i'g:lsnmpllﬂca!lon. including speech amplifiers and alkl 4 Bemart )
published. It has 226 pages, =

170 illustrations and a com-
plete index. Just out. it is
the book of the year in radio.
Cloth bound. Order Cat. ME
@ $3.00

More than 200 pages and more than 100 illustratlons nre devoted
to an analysis of this ouvtstanding radlo subject. “‘Power Ampli-
flers”” is authoritative, original and comprehensive. It is free
from the traditional errors that have crept Into this subject. The
theoretical part of the book can be understood by most novices,
while the constructional part. that capitalizes the previously im-
parted knowledge, is thoroughly understandable by anybody.
There {s virtually no mathematics in the book. Cloth bound.
Order Cat. PAM @

By the same author: “Prin-
ciples of Radlo Communica-
tion,”* second (new) edition,
This book is for advanced
students. It Is the standard
of excellence in lIts field. It
covers much the same ground as the later book, only much more
fully and more technically. Contains 1,001 pages, 831 illustra-
tions. Cloth bound. Order Cat. MP @ $7.50

MOYER and WOSTREL

‘‘Radio Receiving Tubes’’

The need for an elementary book on radio tubes that answers
all the important questions has been filled by James A. Moyer,
Director of University Extension. Massachusetts Department of
Education, and John F. \Wostrel, Instructor in Radlo Engineer-
ing. Division of University Extension, Massachusetts Department
of Education.

This new book is a complete discussion of tube principles,
functions and uses, thoroughly up-to-date. In this book the
essentlal principles underlying the operation of vacuum tubes
are explained in as non-technical a manner as is consistent with
accuracy, The book covers the construction, action, reactivation,
testlng and use of vacuum tubes as well as specifications for
vacuum tubes and applications for distant control of industrial
processes and preeision measurements. 297 pages, cloth bound.
Order Cat. MWT @..c0vv-vvriunenniunrrnirsscannocnonss $2.50
By the same authors:

“Practical Radio,””

RIDER

‘Service Man'’s Manual®

Two new books by John F. Rider. R. E., Member, Institute of Radio Engincers. constitute the serles
grouped by him under the headlng ‘‘Service Man’'s Manual.”” Tart 1 {s “‘Mathematics of Radio.”
Part 1I is *“Trouble Shooter’s Manual.”

The value of one of these books s more than doubled by the possession of the other,

“The Mathematics of Radio.’ 198 pages. 8%x11”’, 119 {llustrations, bridges the gap between the
novice and the college professor. It gives a theoretfcal backszround so necessary for a proper under-
standlng of radlo and audio clrcuits and their servicing. Flexible cover. Order Cat. MOR @....$2.00

The first comprehensive volume devoted exclusively to the tople uppermost in every service man’s
mind is ‘‘Trouble Shooter's Manual,”” just published. It is not only a treatise for service men. telllng
them how to overcom® thelr most serfous prohlems, and fully diagramming the solutions, but It is s
course in how to become a seivlce man. It gives all the details of servicing as they have never been
given before, Finding the right mode of attack, applying the remedy promptly and obtaining the
actual factory-drawn dlagrams of recelvers always have been a big load on the service man’s chest.
But no more, Rider, expert on trouble shooting, has producd the outstanding volume on servicing,
and has taken the load off the service man's chestl

This book is worth hundreds of dollars to any oneg who shoots trouble in receivrers—ichether they be
factory-made, custom-built ¢r homa-riade receivers. The home crperimenter, the radio engincer. the
custom set-builder, the teacher, the student—all will find this new book {mmensely informative and

including the testing of radlo receiving

iﬂ‘s},m?;"g pages, 223 illustrations. Cloth bound. Order Cat. absolutely authoritative.

“Practical Radio Construction and Kepairing,” 319 pages. 2 MORE THAN 100 WIRING DIAGRAMS OF RECEIVERS MADE BY MORE THAN FORTY
companion volume. QOrder Cat. MWPRC @......... ... $2.00 DIFFERENT SET MANUFACTURERS ARE PUBLISHED IN THIS BOOK, INCLUDING OLD
[NoTE: The standard bool: on tubes for advanced students is MODELS AND LATEST MODELS! RCA, ATWATER KENT, CROSLEY, MAJESTIC, ZENITH,

STROMBERG CARLSON, KOLSTER, FEDERAL, FADA, Etc. 240 pages, size ¥%x11”; 200 flfus-

“The Thermionic VYacuum Tube,” by Hendrik Van der Bijl,

(@YY oo T 00qgoolonoo00p $5.00 trations, Imitation leather cover. Order Cat. TSM @......c.ccovvirniniiiinioiunioneinnnn $3.50

]Read RadioWorld Every Week

RADIO WORLD will help you In your radlo work, so you wlll be able to use meters most valuably. Keep
abreast of new circuits, Intimate detalls on perfecting existing rets, get inside track on sensitivity, distun'e
reception, tonal quality, and news of radlo, technical and non-technical. Enjoy the writings of McMurdo Silver,
J. E. Anderson, Herman Bernard, John F. Rider and a host of other radio engineers in RADIO WORLD
You can find no magazine that better caters to your needs than RADIO WORLD. Short waves? RADIO
WORLD will tell you all asbout them. FExtremely sensitive broadcast recelvers? Their constructlon and
operation are fully discussed with confident regularity. Power supplies—push-pull or otherwise? AC re-
ceivers? Screen grid tubes? Large receivers that give a super-abundance of performance—small, economical
receivers that give performance out of all comparison to thelr size? Aro you interosted in these? Then you're
interestd in RADIO WORLD.

See the list of nine meters at left. Obtain one or more of these meters free. by sending in $1 for 8-weeks'
subscription, entitling you to one metcr; $2 for 16 weeks, entitling you to two meters; $£3 for 28 weeks, en-
. titling you to three meters; $1 for 35 wecks, entitling you to four meters; $5 for 44 weeks, entitling you to §
meters; $6 for 52 weeks, entitling you to six meters,

Present RADIO WORLD mati subscribers may renew their subscription under this remarkably generous
offer. Put a cross In square. [J

Order Cat. VDB

RADIO WORLD

145 W. 45th St., N. Y. City—Published Weekly.
All Newsstands, 15¢ per copy—$3, six months—3$6 a year

i N S for

jentlemen: KEnclosed find

O CAT. ME @........ ]
3 0-G Voltmeter D.C............ Cat. 326 00 CAT. MP @. .
O 0-50 Voltmeter D.C..... ..Cat. 337 O CAT. PAM @.. B
[J 6-Voit Charge Tester D.C Cat. 23 [ CAT. MWT @.. 0
[ 0-10 Amperes D.C...... Cat. 338 [ CAT. MWPR @, o]
0 0-25 Milliamperes D.C Cat. 325 (0 CAT. MWPRC m]
] 0-50 Milliamperes D.C.. Cat. 35) O CAT. MOR @.. 0
£] 0-100 Milliamperes D.C.......Cat. 390 ] CAT. TSM @.
CJ 0-300 Milliamperes D.C.......Cat. 329 {J CAT. VDB @ B
{J 0-400 Milliamperes D.C....... Cat. 394

i

T

2 Book SERVICE

RADIO WORLD’S BOOK SERVICE

has been found of great value not only
by radio fans, constructors, etc., but also
by radio and other technical
throughout the <ountry. See the radio
books advertisements ‘in this issue.

TRIAL SUBSCRIPTION
Send $1 for trial suvscription for 8 weeks, starting with current issue, or of any
recent issue. Radio World, 145 W. 45th St., N. Y. City.

A GREAT ADVERTISING MEDIUM!
NT;:athescribex Radio World. Rates on application. Radio World, 145 W. 45th St.,

schools
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&\ MIL-AMP g

Here is a 0-1 milliammeter, accurate
to plus or minus 1% clearly legible to
two-one hundredths of a milliampere
at any reading (20 microamperes).
This expertly wmade 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

PR P I R S e s
AERIAL TUNER

Improves Your Reception

Remove aerial lead from set. Connect aerial
instead to one of the binding posts of the Aerial
Tuner. Connect the other binding post of the
Aerial 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 antenna’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 appearance of your receiver by installing
the brilliant new National dial,” with color wheel built in,
so that as you turn the dial knob ome color sfter anothsr
floods the screen on which the dial numbers sre read. On
this screen the numbers are projected, so that you get the
same dial reading from any position of the eye. This is
Just what DX hunters want—laboratory precision of dial
reading.

The escutcheon 1s of modsrnistic design. The Velvet
Vernier mechanism drives the drum superbly.

Order today. Remit with order and we pay cartage.
Shipments day following receipt of order.

GUARANTY RADIO GOODS CO.,
143 W. 45th St, N. Y. City (Just E. of B'way)
Enclosed please find $3.13 for which please send me
dial marked below:

O Cat. HCB, National modernistic drum dial, with eolor
wheel built in, pilot bracket, 6-volt pilot lamp for
storage battery or A eltminator sets; hardware; instrue-
BIONS L.in i e i i $§3.13

RADIO WORLD’'S BOOK SERVICE
has been found of great value not only
by radio fans, constructors, etc., but also
by radio and other technical schools
throughout the country. See the radio
books advertisements in this issue.

LACAULT’S BooK

‘‘Buper-Heterodyne Construction and Operation,”
giving the master's moat masterful expositien
of the theory, performanes and construction of
this faseinating type of circult, ts a necessity
to every serfous radio experimenter. More thun
100 pages and more than 50 illustrations. Buck-
ram cover. Thls book by R, E. Lacsult, FRER
if you send $1.00 for an B8-weeks subscription
for Radio World. Present subscribers may aecepd
this offer. Bubscription will be extended.

NATIONAL

Velvet B Eliminater §16 13

180 Volts (280 Tube Free)

<LA7/0var
=2 AL

Latest Model Nationsl Velvet-B, Type 3588, 1
bandsome crackle finish black metal casing, for use
with sets up to and including six tubes. Input
105-120 volts AC, 50 to 60 cyeles. Output, 180
volts meximum st 35 milllamperes. Three varisble
output intermediate voltages. (Det., RF, AF).
Eliminstor has exeellent fliter system to elimimate
bhum, ineluding 80 ehoke and 13 mfd
Morshon condenser. No motorboating!

(Bliminator Licensed under patents of the Radie
Corporation of America and assoeiated eompanies.)

Guaranty Radioc Goods Co.

143 W. 4TH STREET
(Just 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, all
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)

RADIO WORLD 145 W. 45th 8t.. N.Y. City

Just East of B'way

RADIO WORLD
and “RADIO NEWS”

BOTH FOR
izt « $7.00

You esn obtain the two leading radio techmieal miga-
zines that cater to experimenters, service men and stedents,
the first and only national radio weekly and the
monthly, for one year each, at s saving of $1.50. The
regulsr mail subscription rate for Radic World fer ome
year, & new and fascinating copy esch weok for 53 weeks,
is: 36.00. Bend in $1.00 extra, get ‘‘BRadio News” slse
for a year—s new f{ssue each month for twelve montha
Total, 64 issues for $7.00.

O If renewing Radio World subscription, put eress
squars,

RADIO WORLD, 145 West ¢5th Stroet, New York, N. Y.

Quick Action Classified Ads

Radio World’s Speedy Medium for Enterprise and Sales

10 cents a word — 10 words minim

um — 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.

“MATHEMATICS OF RADIO.”—A great help
to everybody interested in radio. $2 postpaid.
Radio World, 145 W. 45th St., N. Y. City.

RECENT NUMBERS OF RADIO WORLD, for
1929, 15¢ per copy. Any 7 copies for $1. Radio
World, 145 W. 45th St., N. Y. City.

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. V. City.

“EVERYBODY'’S AVIATION GUIDE.” By Maj.
Page. $2 postpaid. Also “Modern Aircraft” by
same author. $5. postpaid. Radio World, 145 W,
45th St., N. Y. City.

“A B C OF AVIATION.” By Maj. Pagé. $1.00
Egstpald. Radio World, 145 W. 45th St., N. Y.
1ty.

HIGHEST RESISTANCE PHONES, $1.65—You
can’t beat them at the price. Send now. Guar-
anty Radio Goods Co., 143 W. 45th St., N. Y. C.

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 Capt. Yancey.

%«ILOO\ D%Stpald. Radio World, 145 WP 45th St.,
. Y. City.

“AEEIAL I§AVIGAEOOON and MET!%OROLOGY.”
y Capt. Yancey. .00 postpaid. di 1d,
145 W, 45th St., N. Y. City.p adionWEng

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

BE SURE TO.R.EAD the advertisement on
another page of this issue about the HB Compact.
gua;anté. Radio Goods Co., 143 W. 45th St.,

. Y. City.

NEW DRAKE'S ENCYCLOPEDIA—1,680. Al-
phabetical Headings from A-battery to Zero Beat,
t},OZSR Illpstratﬁons, t920 PP.ages. 240 Combinations
or Receiver Layouts. , $6.00. i b
124 W. 45th St., N. Y. El.ce 2 Radio Jveild

“MODERN AIRCRAFT,” By Maj. Pagé. 5
Ros;paxd; and ‘“Everybody’s Aviatiorfl Gui?i% - ﬁsy
‘La;t. dPatge, pqnctq $2. bposi(tpaid.R Latest and best
up-to-date aviation o0oks, i

W. dsth St., N. Y. Giry. T2dio World, 145
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Parts for
BERNARD
TWO-TUBE
TUNER

Using 222 and 201A for Battery Operation—
[o)

rder what parts you desire.

O LIL2L3. C1, socket, link, base, .00035 mfd.
tunning condenser—One Bernard tuner assembly
for left-hand position when using a drum dial,
socket for DC screen grid tube 222 (Cat.

BTATEDC ) el T b earmss e e AT EE cmp .« - - oo $6.00
O L4L5L6, C2. socket, link, base, .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,

etec. (Cat BT-R-DC).ciueirirvinrnrinnnrannns 6.00
O R1—One 75 ohm. rheostat.............ccuvvnee .87
O R2—One 6.5 ohm. filament resistor.. s .26
1 R3—One 5 meg. grid leak.......... . .30
O R4—One 4 ohm. fllament resistor.............. .20
O €3, C4—Two .01 mid. mica dieleciric fixed

CONAENSOTS .+ .vvueeruuoresassossstonraansosnas .70
3 C5—One .00025 mfd. mica dielectric fixed con-

denser with eliPS....covrviniionnerreriasnnans .25
O C6—One .00025 mfd. mica dielectric fixed con-

ST 7060 dB o 5 808 =0 5.0 0.0 o B SHEBISEOOE 00 o .20
O SW—One A battery switch.........c..vinunasn .40
O Ant, Gnd,, A minus, A plus, B plus 45, B plus

135 and P, seven binding posts.............. .70
O One National Velvet Vernier Modernistic dial,

with rainbow feature and pilot light and bracket. 3.13

One drilled front panel, 7x18", black bakelite. 1.80
TINANIEparts [, .. 000, NON. N . 39 W, . L
Your NGmMe .c.vvvversssrsoosssssassennsnas
Your Address ......cociteeieenniocencossaanssraseraasss
O If C.0.D. is desired put ecross here.

{3 1If remittance enclosed put cross here. Canadian remit-
tance must be express or P.O. money order.
GUARANTY RADIO GOODS CO.,
113 West 45th Street, N. Y. Ci

CONE
ASSEMBLY

WITH DOUBLE
MAGNET UNIT

ren excellent magnetic type speaker for installa-
ten in any cabinet. The unit is a double-magnet
Paratone, with two magnet coils, for utmost
sensitivity. Each horseshoe magmet is 2;” thick.
The magnet coils are forever protected against

Hi-Q 30
Wholesale

Prices!

Write or wire!

Guaranty Radio Goods Co.

143 West 45th St.,
New York City

BROADWAY-HOLLYWOOD

World’s most intriguing places, Where famous
stage, screen, radio stars live their lives. Intimate
stories of their stage and personsl doings in

NEW Natlonal 1liustrated
YORK STA Amusement Weekly

Edited by Roland Burke Hennessy, Clever writers
cover comedy, tregedy, fascination of professionsl
Iffe. Portraits snd unrusual pictures of favorites.
10c ecopy, $5 year (52 1issues). SPECIAL: 13
issues $1 and experts answer your questions,
FREE. STAR, (562 Broadway, New York,

NEWEST BOOK
ON VACUUM TUBES

“RADIO RECEIVING
TUBES,” by James
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
book 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
principles underlying the eper-
ation of vacuum tubes are ex-
plained 1o as non-technical s
manner a8 ia consistent with
accuracy. The book covers the
construction, action, reactiva-
tion, testing and use of vacuum
tubes as well as apecifications
for vacuum tubes and applics-
tions for distant control of in-
justrial processes snd precision
megsurements.

Price $2.50

RADIO WORLD

145 West 45th Street, New Yerk Clty
(Just East of Broadway)

dust and other foreign, injurious subst by

special bakelite housings, The pin is reverse
drive. The cone frame is metal. The ¥’ cone
{s specially treated buckram.

All assembled, with long cord, ready
to play, Shipping weight ¢ Ibs.
(Cat. CAS) Net eifu$4°95
The unit alome (cord included). It

will operate any type sounding sur-
face, including paper, cloth, wood, etc.

Shipping weight 4 lbs. (Cat. UA).$2.95

Guaranty Radio Goods Co.
145 West 45th St.,, New York City

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.

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.

ARISTOCRAT FLOOR SPEAKER

With Molded Wood Horn and Horn |

Motor built in. Good value. $14.00.
Acoustical Engineering Associates, 143 W.
45th St, N. Y. C.

READ OUR CLASSIFIED ADS

And use this department if you have
anything to sell. 10c a word, $1 minimum.

Radio World, 145 W. 45th St.,, N. Y. City.

SEPARATE TESTER COMBINATION

,"/

Consists of two-meter assembly in neat black
metal case, with an extermal high resistance
meter. The two meters in the case read
(a) 0-20, 0-100 milliamperes; (b) 0-10 volts,
AC or DC, same meter reads both. The ex-
ternal high resistance meter réads 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 anBCplate 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 e@...... $i1.0t
2-meter assembly, cable plugs, Cat. 215 @ $7.06
0-600 AC-DC meter alone, Cat. M600 @ $4.95

As Ilustrated

Guaranty Radio Goods Co., 143 West 45th St., N. Y. City

Multi-Tap
Voltage Divider

WO rugged, expertly engineered
wire-wound, enamelled  resistors,
mounted in series, one atop the other,
with fourteen useful lugs, providing all
necessary choice of wvollages without the
uncertainty of adjustable variable resistance.

The Multi-Tap Voltage Divider haa a total re-
sistance value of 13,850 ohms, in the following
steps: 3,000, 4,500, 2,000, 800, 700, 600, 5 =
450, 400, 200, 100 and S0 ohms. With the zero
voltage lug the total number of useful lugs is
fourteen. 'I'he resistances stated are those between
respective lugs and are to be added together to
constitute 13,850 ohms total.

A conservative rating of the Multi-Tap Vol.taie
Divider is S0 watts, continuous use. The unit s
serviceable in all installations where the total cur-
rent drain does not exceed 125 milliamperes.

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

There long has seen a need for obtaining any
necessary intermediate voltage, including all bias-
ing voltages, from a Multi-Tap Voltage Divider,
but each lug has to be put on individually by
hand, and soldered, so that manufacturing diffi-
culties 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
not seriously exceeded and the maximum voltage
is not more than 400 volts. If good ventilation
is provided, this rating 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 filtered output of a B supply which
serves a receiver, the voltages are in proportion
to the current flowing through the various resist-
ances. 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 maximum for
the power tube, 180, 135, 75, 50, 40, 35, 30, 25, 16,
10, 6 and 3. By making suitable connection of grid
returns the lower voltages may be used for nega-
tive bias or even for positive voltage on the plates.

If push-pull is used, the current in the biasing
section is almost doubled. so the midtap of the
power tubes’ filament winding would go to & lug
about half way down.

Order Cat. MTVD at $3.95.

Polo Engineering Laboratories,
143 W. 45th St.. N. Y. City.

Gentlemen: Enclosed please find $3.95 for which
please send at once one Multi-Tap Voltage
Divider, 13,850 ohms, 14 tag]s mounted on brackets,
50 watt rating; Cat. MTVD.

Name: —u it bk Toad e Bbiegen.e . Jut 00004000
Address .o B G L AL LB s et i
City "wl- 10 MR ool LR State™ C 5 hY b e v

Blueprint FREE!

GQet a fres blueprint of elther sirsult llsted on
the csupon below, by sending $1.00 for elght
weeks’ subseriptisn for RADIO WDRLD, or send
$1.50 for 13 weeks’ (quarter of a year) and get
both blue&rlnts freel
RADIO WORLD, 145 W. 45th 8t., N. Y. City
Enclosed please find:
O $1 for which send RADIO WORLD fer
8 weeks and send free blusprint of the
battery mode! 4.tube Screen Grid Dlzmend
of the Alr,
O $1 for which send RADIO WORLD fer
8 weeks and send free biueprint of the
4A-tubo AC Bereem Grid Diamond of the

ir.
0O $1.50 for whith send RADIO WORLD for
I3 weeks and send both blueprints free.
(If renewing & subseription put eress here

NAME ... .. i iriitiintnineeenecenaccnncnnnen

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

TRIAL SUBSCRIPTION
Send $1 for trial subscription for 8
weeks, starting with current issue, or of
any recent issue you desire. Radio

World, 145 W. 45th St., N. Y. City.
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Import Your Own Goods

German Export Magazine published in English offers
Dumerous bargains in Jatest articles, novelties and
new inventions.  Also opportunities for obtaining
profitable distributing agencies. Sample copy 60
cents postpaid (none free or on memo). Two monthly
coples $1.00. Subscription price $3.00 per year for
12 monthly coples with special privileges.

Square Deai Supply Co., R-246 Fifth Ave., N. Y.

2
4 V& G P
S ;’,.;l«\ UPs . \
Aa;!} ERNG Ay :
T2 10 Y
> 4
- 6 Tube Stagle Conrrnl S
§ Tude Toned hatio Fraquescy Sat

4 Tede Popalar Gacle Som Sot
4 Tods Scraam Gy So
3 Tubs 48 Wary Set (20 19 5508 )

-Elmnator far & € Curremt

Fourteen Circuits

Each Shown in Colored Picture Diagram.
Colored Schematic Diagram and Front
Panel Layout

Get This FREE Book!

Complete AC electric recelvers, with B eliminators
included, also AC receivers without B eliminators, also
battery operated models, all easy-to-huild efrcuits, using
your own parts,

RADI0 WORLD, 145 W. 45th St., N. Y. City.
(Just East of Broadway)

Gontlemen: Enclosed plesse find $1.00 for which please
send me Radfo World each week for elght weeks (regular
price, $1.20) and besides send me a FREL copy of the
1929 edition of The Radio Blueprint Library of AC and
Battery Hookups.

Nameo ........ e e teeeeae ettt ettt teeeraenaan vesees
Address ......iiiiiiiiiiiiiiiiinaia... 00000000 0000500000
City....... Ceesertaeecesatannaans ..o Btate.............

Note: Present mail subseribers may take advantage of
this offer by putting a cross in this square. J Yeur sub-
scription wdll be extended eight weeks.

[Cansdisn remittance must be by postal or express

money order, due to high diseount rate on cashimg
Canadian checks in New York.]

. 145 West 45th St, N. Y. City.

Parts for
Carroll’s

ABC Supply

O One Polo power transformer providing 2.5
volts at 12 amperds, 2.5 volts, 3 amperes,
5 volts, 2 amperes, about 724 volts at no
load. 110 v. 50-60 cycle primary, all wind-
ings except primary center tapped (red);

two chokes built in......................0] $10.00
O One 114" x 6%4” x 6%’ cadium plated ,

punched stee! chassis, with socket built in  3.00
O One 2 ampere fuse with mounting clips.. A0
0 One convenience outlet.................... 10
0O One pendant switch with 12 ft. AC cable 1.12
O Twelve binding posts............o.......... 1.20
00 Two 1 mfd. filter condensers, 550 volts

AC continuous working voltage.......... 1.70

0O One Mershon electrolytic condenser, two
anodes 8 mfd.,, two anodes 18 mfd. with
bracket, 415 volts DC continuous duty
(Cat. O 2-8, 218 B)

0O Five 1 mfd. 220 volt DC bypass condensers 2.50

O One Multi-tap voltage divider, with 15 taps 3.95

[] One Clarostat Humdinger, 30 ohms....... .50
O One 280 tube ...........cccooeiviveennini, 113
[ All parts (including 280 tube).............. $30.75

O Please ship C.0.D.
O Enclosed find remittance. [Canadian must
be P. O. or Express Money Order.]
GUARANTY RADIO GOODS CO.
143 West 45th Street, New York, N. Y.
[Just East of Broadwayl

MORECROFT wrote a great heok  when he
turned out “Principles of Radio Communication.”

Second edition now ready. Price $7.50. Radio
World, 145 W. 45th St., N. Y. 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.

NATIONAL SCREEN GRID TUNER—Read full
advertisement .on another page of this issue.

‘“FORD MODEL ‘A’ CAR.” Its Construction,
Operation and Repair, By Victor W. Pagé, M.E.
545 Pages, 251 Specially Made Engravings. $2.
postpaid. .Radio World, 145 W. 45th St., N. Y.
City.

PLEASE GIVE US TWO WEEKS

for changing your address, showing new
renewal expiration date, etc. Subscrip-
tion orders are arriving in such large
numbers that it takes two weeks to
effectuate the change. RADIO WORLD,

PUBLISHERS CAN SUPPLY ALL 1929 SUMMER
COPIES OF RADIO WORLD

If you have missed any copies of Radio World for the summer of 1928
and want to complete your file, let us know what issues you are short and
we will mail them to you at 15¢ a copy, or any seven issues for $1.06,

mailed postpaid.

Circulation Dept., Radio World, 145 W. 45th St., N. Y. City.

FILLL. OUT AND MAIL NOW

SUBSCRIPTION BLANK

RADIO WORLD

RADIO WORLD
Please send me RADIO WORLD for

SUBSCRIPTION RATES:

Single Copy.....cco0veeene...$ .18
Three Montha.

please find enclosed

145 West 45th Street, New York Ciry

months, for which

Six Months............
One Year, 52 Issues........ 6.00

Add $1.00 a Year for Foreign
Pnstage: S0c for Canagdian Post-

e,

TELEVISION

FOR HOME
CONSTRUCTORS

Full explanation of
the theory and prac-
tice of television is
contained in the new
210-page book (5%
x 8%”), with 100
illustrations.

ABC of

Television

By Raymond Francis Yates,

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

3 TABLE OF CONTENTS

CHAPTER I—TELEVISION:'(I;IEiE NEW CONQUEST
OF SP
How the Piinciples of Televislon were Invented in 1884
and what the Future Holds for this Promising New Child
of Science—A Description, in Narrative Form, of the Tele-
vision of the Fulure.,
CHAPTER II—TELEVISION SYSTEMS
Complete and Elementary Explanation of the Funda-
mental Principles of Television As They Are Applied
Today In Both Transmitting and Recelving—MMethods
of Synchronization, Scanning and the Function of Photo-
electric Cells.
CHAPTER [II—-TELEGRAPHING PICTURES

An OQutlinre of the Varlous Successful Methods Em-
ployed Today in the Transmission of Facsimliies and
Photographs by Wite and Wireless Systems—Practical
Description of Tolephotographie Receivers for Home Use
With Practical Instruction Concerning Thelr Operation.

CHAPTER IV—PHOTOELECTRIC CELLS
How Photoelectric Cells Serve as “’Light Microphones’*
in Modulating Radio Waves With Light Impulses—Ele-
mentary Outline of the Theory of Photo electric Phenomena,

CHAPTER V—~AMPLIFYING PICTURES
Theory and Practice of the Amplification of Picture
Signals Together With Data for the Construction of
Televisior Amplifiers That Will Function With s
Minimum of Picture Distortion.

CHAPTER VI—THE AGILE NEON LAMP
Theory, Operation and Practical Application of Neon
Tubes in Television Reception—How the Neon Tube Fune-
tions as a “'Light Loua Speaker’’ in Television Reception.

CHAPTER VII—SELENIUM CELLS

Theory of Selsnium Cells Together With a Description
of tha Popular Tvpes of Celis and Practical Data Concern-
ing Their Construction by Home Experimenters.
CHAPTER VIII—THE PROBLEM OF SCANNING
The Function of the Scanning Dise With Complete In-
structions for the Design and Construction of Different
'l‘hyxl)fs of Scanning Devices Including Drums and Moving
olts.

CHAPTER IX—SYNCHRONIZING TELEVISION

An A B C Outline of the Synchronizing Methods Now
Employed by the Televiston Broadcasters of Today—Prob-
lems of Synchronizing Telsvision Scanning Dlscs Treated
n a Popular Way,

CHAPTER X—TRANSMITTING TELEVISION AT
HOME

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

CHAPTER XI—HOW To MAKE A TELEVISION
RECEIVER
Prnstlcal Application of the Principles of Television in
t‘he Construction of a Televisicn Receiver Involving o
Spectal, Highly Effictent Short-Wave Receiver,

RADIO WORLD, 145 West 45th
(Just East of Broudway) Street, Now York city

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 Francis Yates, as advertised.

NAMB ..... e eteetitiiiiiea,, ERT TR

ADDRESS ........ ettt iiiiiieaa,,

CITY. oot STATE............ eeen
_——

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 WOR
45th St, N.' Y. City W e

FULL EXPOSITION OF
HB COMPACT, BATTERY MODEL

Complete details on the theory and
0

on Cnvgxpuct were published in g fotuxﬂ'pt:lr’tc“:gueoltott

cifcuit 4na. fuvenior of ‘tha"Hnen, Bernad, destenor of e

‘n the efrcult. Full details onehn" Wing sous ners used

ﬂl::lgll-xiltnzid thplcgirlt.l sdlaggram ofo w"t;: ';vlfrc}nzour (‘)’Er”&t
b st, September 7th an - Oo—

RADIO WORLD, ‘145 West 45th Bt.reedt. N e Nx
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The NEW RADIO NEWS,
Dept. 3601,
881 Fourth Avenue, New York, N. Y.

Gentlemen:

Please send me the next 9 Issues
of the NEW RADIO NEWS at your
special introductory offer of only $1,
which I enclose (regular newsstand
price 1s $2.25 for 9 issues, or $2.50. 2 year by subscription). 1
understand that you will cheerfully return my dollar if ¥ am not
perfectly satisfled after reading the first issue.

...............................................................

N ‘!‘
A\

CCASIONALLY a man gets so close to
radio that he doesn’t see the broader
aspects of the industry. Certainly it is

all right to know about the newest re-
ceivers, and how to build them. Certainly the
newest discoveries in servicing and handling
radio parts and sets should be told clearly and
at length in the magazine he reads. The NEW
RADIO NEWS brings you all this every month.

But it brings you much more than this. 1t
provides you with the vital radio news of the
whole world in a terse, business-like way that
demands reading by every man whose interest
lies in radio.

Beyond the fact that the NEW RADIO
NEWS is actually new from cover to cover, you
begin to realize that RADIO NEWS has
grown up.

It sees with modern vision the trends and de-
velopments in the radio industry. If a new dis-
covery in television occurs in Greece or even
Patagonia, you’ll find all you want to know
about it in the NEW RADIO NEWS. If the
Federal Radio Commission makes some new rul-
ing, you can count on RADIO NEWS for the
complete story of it. If an Austrian inventor
designs a new improved radio tube, you’ll be
sure to find it all explained in RADIO NEWS.

That is why we say with emphasis—if it’s
radio news, it is in RADIO NEWS. And if you
are the sort of man whose mind seeks an ex-
ecutive viewpoint of radio’s rapid progress,
you’ll want the NEW RADIO NEWS delivered
to you every month.

A SPECIAL OFFER

TO RADIO MEN

To introduce the NEW RADID NEWS to
those in the industry, we offer to send you the
next 9 Big Numbers for a single $1! On the
newsstands you would have to pay $2.25 for
these same 9 issues, or $250 a year by sub-
scription. We make this exceedingly low offer,
because we know that once you see the NEW
RADIO NEWS, you will continue to read it in
the years to come.

Simply fill out and mail the coupon at the
left. It brings you the Big New RADIO NEWS
at a jobber’s discount.
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Highest Grade Speakers at Lowest Prices!
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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 ................. . $9°00

Temple AC Dynamic Model 10, in a beautiful cabinet.
The speaker chassis is one of the finest made. There
are an output transformer and dry rectifier built in.
The cabinet has decorated walnut front and back, with carved
grille ornament. An AC switch is accessible underneath cabinet.
Rear is removable for adjustment of resistor knob to match

}\f:::lrlig;G, 12" extreme diameter of cone $10.00

Model 10-G-PP for connection to push-
pull, requiring no output device, because

cords to speaker post of receiver. This remarkable speaker
Cat. TEM-10 at only............... v

to plates. Outside diameter ]2}......... $ll°00

unit is constructed as a center tapped
the impedance of your receiver’s output tube. Connect plugged s .34 output impedance. Center tap is yellow
AC cable to 110 volts AC, 50 to 60 cycles, and connect tipped and goes to B+. Tipped cords go direct

Brookfield cabinet, No. 10 or No. § for $6 50

R O L A those speakers, ............................
- - -

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

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

Aroustical Engineering Associates
143 West 45th Street, New York CHy. (Just East of Broadway)

The Temple, Rola and Farrand speakers are highly recommended by us
Gentlemen: Enclosed please find [] money order [J check
(ERE A8 586 o0 o 8 for which please send me at once

|
. | for true tone and high volume. They are extremely sensitive as well.
B Qne Model (l‘»aGGFﬁgrranddlriggcut:r ................ $0.00 P The chasses (Farrand and Rola) will work without a baffle, but it is
0] One Model 10-G-PP. Farrand. dnducior " L. ] preferable to provide one, The Temple requires no extra baffle, as

[0 One Model 10 Brookfleld cabinet ....... 1 1S 1
] One Modsl 8 Boropkfleld cabine the cabinet is itself a baffle box.

O Ono TEM-10 Temple Dynamic in ecabinet . . 1534 g - : c
oo ST e ale Dim TRl ol A e | .L_\ll three speakers are sold in factory-sealed cartons. Immediate de
D For C. 0. D. shipment put cross here | livery.
N ame P e it A e AR | S | Model 10-G-PP Farrand may be used in push-pull without any output
A ddress® o Skt e R IR S ) R I device. Connect yeliow lead to B+, tipped leads to power tube plates.
(G0 o R o oy o ST LeNhamsia. A1 gy o, = ! May be used on single output by ignoring yellow lead.
[Prepaid orders shipped same day as received. Canadian re- |

mittance must be by postal or express money order.]} i




