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SUPERTONE
CONVERTERS

ALL - WAVE MODEL
WITH REMOTE CONTROL

SING your present
' 'broadcast recelver as
a basis, tune in, con-
trol volume and all

switching from a distance
of 24 feet or less with the
new Supertene All-Wave
Converter. Set your re-
celver dial for the highest
wa‘v’a gloweu:‘ frequency)
and enjoy the new con-
venience, plus screen grid amplification  and  short-
wave reception. Greater selectivity results on all
«aves, also uniform amplification.

Chassis, 10x8’’, including all parts, 24-ft. cable, filament
transformer, less two tubes. You need obtaln only a *B’’

voltage, 45 to 180 v., from set., Order Cat. AWRC
(less two 224 tubes) @..........ccoveeenoenne $19.87
Cabinet to contaln above, Cat. CAB-A............ 6.32

BROADCAST MODEL
WITH REMOTE CONTROL

HE standard Super-
I tone 1Remote Con‘timl
Box is fer reception
THIS of broacilcast ‘wiave;
only. It permits control of
WILL BE all three operations up to
24 regAtc from :1ny radio.
For operation.
THE 1931 quires only 45 to 180 B
vol{.s taken rorr set. lNo
molestation of receiver.
SENSATION All parts. including fila-
ment transformer and
5x6%” cabinet (less two
227 tubes.)
Order Cat. RCB (24-ft. cable included) @........ S12.81
The battery model. 24-ft. radius, Cat. RCB-BAT
(less two 20IA tubes) @..........ccoiivivinens $9.
[Any model wired @ $1.50 extra, Add “W to

catalogue number.]

SHORT-WAVE MODELS

wave converter, 10
200 meters with total
of only two plug-in coils. Fila-
ment transformer built 1n.
Three 227 tubes used. S8ingle
tuning control. Hammarlund
condenser. Bquipped with AC
switch., Works with any broad-
cast receiver, either TRF or
Superheterodyne. No molesta- £
tion of receiver. No grunting,
body capacity or squeals. All . —
parts (less tubes. but Includ- o
ing 5 x 6%" cabinet). Order Cat. SUP-3FS @ $9.58
Cat. SUP-327-B, same appearance, uses three 227
heaters in series, acrosz 6 v. bhattery. All parts,
G215 00000000000000000000000008000a0000a0a0030300 $6.6

NEW SHORT-WAVE CONDENSER

E FFICIENT AC _short-
to

Just out! A midget short-wave condenser specially made
for Supertone by Hammarlund. Rotor turns in a 1l-inch
radius; condenser frame, 2-inch circumference. 15 inches
front to back. Midline brass plates. Capacity, 4% mmfd.
minimum; 212 mmfd. maximum. Order Cat.

Bt &) (@ aaacoooocacocancsonancanosaooaccaso

SUPERTONE PRODUCTS CORP.
2186 Wallabout Street Brooklyn, N. Y.

Like Oil on
Troubled Waters
ELECTRAD

Resistors and Voltage Controls

overcome and pacify many acute
and irritating radio difficulties.
They are the choice of men who
demand quality, performance,
service—and correct price.

Write for Circular of
Electrad Products
Dept. RW-1227

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

RADIO MAP

OF NORTH AMERICA
22 x 22 inches, printed in two
colors, bound in cover.

Shows every city from Balboa
to Edmonton which has a
broadcasting station.

Indexed by states, provinces
and cities with key for instant
location on map.

Call letters, power and fre:
quency given for each station.

Accurate; up-to-date

Scale in miles gives distances
between any two cities. Time
zones correctly marked.

Just what you have been wanting.
25 cents
THE RADEX PRESS

1368 E. 6th St. Cleveland, Ohio

“A” BATTERY SWITCH

A push-pull switch
for hauery-opernted

fsets. ‘VIade y Benj-

m \\ \amin. rm, sure
J-conuct extremely

long 1ife. Spi 911:13 al

price, only ......

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

“distress merchandise.”
Readrite No. 9 Radio Test Kit.

a 25(? List $11.00, your cost, 95¢.
[Remit with order for tubes and we pay postage]

DIRECT RADIO CO.

Room 504, at 1562 Broadway, New York, N. Y.
(Between 46th and 47th Streets)

Save Money on Tubes!

Get a Guarantee Just the Same!

UALITY tubes at enormousiy reduced prices enable you to save
money and obtain full satisfaction.
request within thirty days of its sale!

These tubes are made by a manufacturer of national reputation and are not
No tube is shipped until it is carefully checked on a

Any tube will be replaced on

List Your List Yowur o List  Yowr

Type Price Cost Type Price Cost Type Price  Cost

O 201A $1.25 49c G WD-12 $3.00 §9¢ 0 245 £2.00 S8¢
0 226 175  49¢ g 200A 400  58¢ g =0 1.90 59¢
0 199-UX 2.50 59¢ g 171A 2.25 59¢ G 224 3.3 5%
0 19-Uv 275  5%¢ 0 AC 2.25  5%¢ 0 222 4.50 95¢
g 120 3.00 59¢ 3 112A 225 59¢ g 281 7.25 95¢
g wWbD-11 3.00 s 220  59¢ g 210 9.00 95¢

www americanradiohistorv com

Orders-Inquiries

and Mailing List Catalog

Gives 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 prospec-
tive customers listed.

'Valuable informauon is also given as to
how You can use e mails to secure
orders and Inqulrles for your products
or services.

Write for Your FREE Cony
R. L. POLK & CO., Detroit, Mich.
Largest City Dlrectory Publishers In the World
Malllng List Compilers—Business Statlstics
Producers of Direct Mail Advertising

Songwriters Service Co.

6719 Hollywood Boulevard, Dept. R. W.
Hollywood, California

Talking Pictures offer new opportunities. Your
songs personally submitted to Picture Stndiocs,
cevised for publication by Hit Writers. Words,
Music, Arranging. everything pertaining to songs.

DEALERS and SERVICE MEN I

STANDARDIZE ON O
A TH T4
b o |
RESISTORS
For Per 3 Repl t—A ceurate-—Guaranteed

Write for descriptive catalogue “W?*
LYNCH MFG. CO.. INC., i775 Broadway, New Yerk

Short-Wave

Converter Series

In the November 8th issue of Rabio
WorLp there began a remarkable series
of articles dealing with the construction
of short-wave converters that really do
work, and that work well. Besides, the
cost of parts is low. One model, 30 to
110 meters, no plug-in coils, may be
built of parts costing less than $5, for
battery operation, or for AC with extra
filament transformer external, while an-
other model, 10-200 meters, two plug-in
coils, using somewhat superior parts, fila-
ment transformer built-in, can be made
up by you for less than $10. Surely
these are prices within the reach of all.

Low price and high achievement go
hand in hand in these designs by Herman
Bernard.

The series ran in the November 8th,
15th, 22nd and 29th, and December 6th,
13th, and 20th issues. Send $1 and we will
forward these seven issues and a blue-
print of the AC $5 model.

RADIO WORLD,
York. N. Y.

Enclosed please find $1.00 for which send me
the November 8th, 15th, 22nd and 29th, and
Dec. 6th, 13th and 20th issues. coutammg the
series of articles on short-wave converters of ex-
tremely low price, and a blueprint of the AC $35
model.

145 West 45th Street. New


www.americanradiohistory.com

December 27, 1930 RADIO WORLD 3

A BIGGEST BARGAINS!

An outstanding example

Now all the of the vastly Dpopular

fans who midget recelver, not very

9 build their much larger thap any
own seta or good speaker, yet it con-

° service men tains a very sensitive,
° who sre making efficlent and powerful AC

radio set, AC power pack
and a speaker that would
do justice reproducing
the output of the most
elaborate AC recelver!
Startling statements, yes,
but they are undeniable
facts! Imaglne, not even
positive side (B4 or C4), as large as most battery
while the aluminum case b operated  portable sets,
J2 to B0 to the negaiive and llghter in welghti
side. usually ground. * The The set will duplicate in
capacity of the condenser 1s performance (considering selectivity, sensitivity and
8 mfd.  The condenser, & volume) that of its much larger and more costly

replacements are

using the dry elec-
trolytic  condenser.

It affords high, last-

ing capacity in com-
pact form, The lug
&1 top represents the
anode and goes to the

product of Aerovox, is admir- brothers! One dial tuning control, also switch and
ably suited for wuse in fliter volume control knob (not {liustrated.) TUses six
clreuits, for use on rectified AC @ /BT T T tubes: three 224, one 227, one 245 and one 280.
or pulsating DC. The condenser A - Perfect reproduction! Combined weight of entire
must not be used on raw AC. Maxi- set, speaker and tubes less than 20 Ibs.! Entirely
mum peak voltage, 500 volts DC. self-contained! 3 gang tuning condenser. Uses

Normal operating voltage, 400 volts
DC. Dry, self-healing, high capacity,
ow leakage, unatfected by molsture.
15{1:::;]“1-51 16’7 dtam. 111 4%* overall.
). n_ any positlon. Bracket:
supplied. Order Cat. AV-8 @ ‘scl.eu!’

ower tubes and push-pull eleciro-dynamic speaker!
E)urably built in handsome walnut case. For 110-120
volts, 50-60 cycle AC. Complete set, with the six
tubes, cabinet, speaker—nothing else to buy! Order
Cat. MDSBT @ ....cconvertinnconnsancnanas 39.95

Positively the last word in the moast efficient and
powerful reproducer made! As a fiiting companion,
it is housed in a truly exquisite deep two-ton®
walnut console, of rare beauty and craftmanship!
To properly baffle the ultra-powerful Peerless

Synchronous motor for

60-cycle lines, 105 to
125 volts, with turn- RAPH 32
table, producing 80 .

turntable revolutions

per minute, Takes chassis, a charhber 15’* deep, 17% '’ wide and 18"

b up to 21-inch records. - high houses same. Front baffle of %’ thickness!
Sturdy and compact, Size of opening, 10 inches, Ideal for use with

[y this motor 1is only the most powerful public address amplifier. NO
13% inches thick. Not 0 DISTORTION—JUST PERFECT

RATTLING. N
affected by line volt- ) REPRODUCTION! For that matter it is equally
::;pggt‘g:xmn;ém’flt:: C’Z%‘,"ﬁ; ) sulted with ordinary sets, employlng the average
installation in con- ) e— gﬁeroéax:?déosgm llﬂcf.nlon sysiems.

soles ¢r any other El!t cglélonet@only 13
at.

=
@\
)
available space. Made

New Speskerelay for con- by Allen - Hough, | RECORD
necting two speakers to it makers of the Phono- __C;L‘_mm

and playing either one (posi- Itnk  pickup. Ship- t—= e
tion No. 1, left); or the ping welght, T _lbs. rorwmsLE
other (position No. 1, right); Order Cat. SYN-M

?\; b°§')’ a:.) om‘:e &Domtgn (with turntable)

0. : by turning o ceenenienes 94,25 :

klnob.b‘BllJ{llt into an attrac- & The famous Phono-link, made by
tive ack moulde akelite .
chso with 1g-inch connecting Allen-Hough, enables playing phono-
cords g0 e output 1

posts of the recelver or gfaph records el?Ct”C?lly‘) on your set.
smplifier. 'The speakers’ cords Volume con;rol is built in.

Bernard nippers. Drop-forged steel. Handleat
tool for radlo workers as wire-cutter, insulation

are connected to the relay by ]
g ! 1y nl
A A Adapter, frec with each order, | e, tha'es srer-eifung £ wil sty alp
for switching from ug‘epho‘ng? enables immediate connection tooy?iur with ea‘siylhand pre‘ssure. A rugged, reliable and
B o “ 3 : . renowned instrument,
s RS o ardei set. Instruction sheet enclosed. Order Order Cat. BNP @.euvevnervnnennnenns ...8127

Cat. PHL @ $3.32.

Temple Dynamic
$15.34

Beautiful Carved Wood Grille
Front

Here 18 the best buy of the
yelﬂtl’: DAc l5;’ dlalmc(e'r' Illﬂ
vol .C. dynamic chassis,
with two fleld coll resistances, finest dynamijc weﬂkelil
800 ohms AND 4,000 ohms. ever made. &nd s
Contalns push - pull output highly recommended by
transformer. Designed for use Natural bakelite tub- us. AC switch 1s pro-
with any super-power ampli- ing, made by Spauld- vided. A knob s
fler—for_auditorfum reproduc- ing, in two diameters, built in for adjusting
tion. 8hipping welght, 25 13, inches and 2 the speaker Iimpedance
lbs. inches, outside di- to that of your set. An

This is one of the

Order Cat. 1100 @...§16.95  ameters. ~ One will output transformer and 0-600 volts, high reststance; and DC (same
fit inside the other dry rectifier are built weter reads bo%h types). DCA(E'endlngs acéurute
We also offer the following  even  after wire Is fn.  Connect plugged to 2%, also AC readings 2% at 50-60 cycles, but
Peerless dynamic chassis: wound on the smaller AC cable to 110 volts accuracy 1s Jess on AC at substantially different

Cat. diameter. AC. 50 to 60 cycles trequencies. )
No. Bize Type  Price  Length Diam.  Price and  connect tipped Order Cat. F-6800 @.....coovvveeunnnn... ..$4.95
4”, 110 v. D.C. 1% 1%7...$0.09 cords to speaker post 0-300 volts. high resistance. Accuracy, 2%, Case
110 v A 2% 20 of recelver. This is full nickel finish. Long connecting cords have
110 v. D 38’ 2”..... .40 remarkable speaker especially ornamental tip holders. Meter should

8 v. D The 1%’ length, The Temple 10 ve, read in perpendlicular position.
110 v. A 1%’ diameter, can chassls in the faseinatingly decorative walnut cabinet, with Order Cat. F-300 @.......................$2.50
1%8 M 6 be used for winding carved grille ornament, as illustrated; bo]th) {ronot gnd béct 0h-500 voltls, samte as above in appearance, but

1 v, . a primary, a nishe: Cabinet not sold separately rder a the range 18 greater.

6 v. D. 1nseprted. 7 nd e '}'“EM % ( .e...$15.38 Order Cat. F-6500 @.........c..000.0......53.73

EXTRA-SPECIAL SPECIALS! T D O e D Tl E T
{Cat, S8PEC-1)—Erla DC dynamic chassis, 9-inch cone, for operation SPeClal “BUY'NOW 2 Bargam COupOﬂ!

from 6-volt storoge battery. Connect speaker-tipped &,,d; to output of I GUARANTY RADIO GOODS CO., 143 West 45th Street, New York, N. Y.

set, and connect twisted pair to @-volt storage battery. Draws % amp. (Just East of Broadway)

from battery. Price..... P IV WA SN Please ship at once the following:
(Cat. SPEC-2)—Wave trap, for cutting out interfe b . $1.42 Cat, SCO ...$13.44 O
to one side of the trap, other slde to antenna post of recelver from which . 39, Iggg
14,
15.95
a

Cat. 102! @... $11.95
. 1022 o 9.9

aerial was removed, and Lune out interfering statlons. A great selectivity
booster. Price .................... . .
(Cat. SPEC-3)—Rider’s Supplement 8.95

... 332 Cat. 721
.. 2488 Cat. 1020

METERS
495 (O cat. F-300 @.. 2.95 0O Cat. F-500 @.. 3.73

, o

mental to those in Rider's ‘Trouble Shooting Manual,”” and an invaluable

addition, for completeness, to any who possess Rider’s manual. Price..... 1.22
(Cat. SPEC-4)—AC blueprint library, consisting of a book containing

AC circuits for home construction, with actual biueprints thereln, st of

9.95

(Cat. S8PEC-5)—Dubilfer .01 mfd. fixed mica condenser..... .18
(Cat, 8PEC-6)-—Dubllier .06025 mfd. mica fixed conden
for grid leak mountlng...................... slfinl Ba A,
(Cat. SPEC-7)—.0001 mfd. Dublller fixed co
serles with aerlal to improve selectivity..................... o e b o B veos
(Cat. BPEC-8)—Power transformer, with two chokes bullt in for B
filtration. Primary, 105-125 volts, 50-80 cycles; secondaries, all center-
tapped with red leads, are for high voltage for 280 to work 245 tubes,
single or &ush-pull, and rest of tubes in set up to 100 mba; 300 volts DC
output; 2 volts 2 amps. for 2453, single or push-pull; 2% volts 14
amperes, for 2278 and 2243, up to 8 of these; 5 volts for fillament of 280.
All, Including chokes, in one cadmlum plated steel case. Leads ldentified.
Chokes are 30 henrfes each...............oiiiiiniiinn., vesedbi.e... 7.50

SPEC-7 g $0.11
Cat. SPEC-5 @ .18 Cat. SPEC-8 7.50
Cat. SPEC-6 @ .fI

Cat. SPEC-2 @ .87
0 cat. SPEC-3 @ 1.22

Cat. SPEC-1 @ $9.00 ﬁc;t. SPEC-4 @ $0.25 Cat.

City ........ovnt oo ..
Above prices are on basls of remittance with order, hut if C. O. D. {3 desired,
1t (youﬂvencll)ose 14 of total amount, shipment will be made C.0.D. for balance.)

parts, coll-winding data, etc. Also encyclopedic information on radlo. Price .23 l : EXTRA-SPECIAL SPECIALS!

www americanradiohistorv com
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POWER TRANSFORMER
50-60 cycle 105-120 v, primary; secondaries,
amps.; 2% v 3 amps.; 5 v. 2 amps. ;
to afford 300 v. DC @_ 100 ma. all
center-tapped. Cat. 245-PT @ ..
B SUPPLY CHOKE
100 ca. rating; 30 henrys; DC resistance 200 ohms
tabbed at 40 and 100 ohms; suitable for ‘“‘choke input’’
filter system; black to rectifier filament; red, not used;

21 v. 16
high voltage
secondarlgs

green, first filter condenser; yellow, final filter con-
denser.  Suitable a3 center-tapped impedance, using
black and yellow for extremes, green as center.
Cat. 245-CH @ _.iii-w-uun ..$4.25
FILAMENT TRANSFORMER
For short-wave converters; 2% v. 8 amps. (thlck

leads). Cat. SW-FLT @
For comp]ete gets; 2% ¥ 12" amps (e s
amps.; both secondaries center- tapped Cat.
SP-FLT @ yc.zii 2 4.25

SHORT WAVES FOR $4 87—Lowest

and pictorial diagram.

125 WEST 45TH STREET

“They Say That—"

New POLO Precision Power

Transformers and Chokes
In Shielded Polished Aluminum Cases
ARE THE BEST

converter, Supertone Cat. SUP-3A, exactly as specified by Herman Bernard.
(less tubes.) Single control, no squealing.
External filament transformer $2.50 extra,

Médel with filament transformer built in; all parts (less tubes) ; Cat. SUP-3FS

POLO ENGINEERING LABORATORIES

NEW POLO
HOME RECORDER
Make your own records of radlo broadcasts or of
family, friends or self-talking, singing or playing.

The Tolo pickup 1s both the recording head and the
play-back device. Control box supplied, has volume
control in it and switches from input to output.
Broadeasts are directly recorded, but personal rendi
tions require a microphone (extra) Order

Cat. PHR @ ... ,,,.. ... : ..$15.00

Microphone, necessary for recording Dersonal renditlom
500 ohms impedance; single button transverse type
faithful transmission, 24 to 7,000 cycles, Cat.

PM @ . . ..$15.00

Get the home- reeorder combmation pickup, com.rol box
and miicrophone, and enjoy a real, ]astinz treat.
Cat. HR-COMB @ ..$30.00

price ever for parts for a short -wave

It does work fine. Instruction sheet

.. $9.58

NEW YORK, N. Y.

F ﬁ;d Condensers

Dubilier Micon fixed condensers, type $42, are
available at following e-p-dth- and prices:
............. 200

00025 with olips. 20¢

All  are  gusrantesd

oloetrle-lly porfest and

money baek it wet
satlsfied within five
days.

Order Cat. chon 0001 ots. at prises stated.

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

TUNER ASSEMBLIES

A tuning condenser with cofl to
match, mounted on an aluminum
base that has socket built in,
The condenser shaft goes in &

dtal (not  furnished). The
tuned cfrcuft {ncludes a

and a movable winding (rotor
coil) in serles. The moving

coil 12 used as a trimmer, set
80 two separate dials are made to
No equaliz-
Do not couple the adjoining

once and left thus,
read allke. or gang tuning is made pactical.
ing condensers needed.
shafts.

For antenna circuft, fnput to 226, 201A, UX199, 240. 230,
232 and 222. or any other tube fitting four-prong UX
socket. or for Interstage coupling for 226. 201A, 199.

240 or 230, but NOT Interstage for 232 or 222. order
eat. BT-L-DC ....ceiveieeecrocccenrsonsoaes @ $1.25
For interstage coupling for 232 and 322, order ch@ B;r g,-

For antenna circuit as RF input to 222 or 227, or for
227 interstage eouglmz. (five-prong UY socket fl(l@l'nllhod)

order cat. BT-L-AC .......... coecececoacccncnns $1.25
For interstage coupling for 224 (5-prong UY_ socket
furnished. order cat. BT-R-AC ... .cocevenren. @ $1.25

SCREEN GRID COIL CoO.

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

The {inductor dynamic
offers high sensitivity
end true tonal response.
It requires no exciting
fleld current, unlike
other dynamiecs. Order
model B for 112 or
1124, and Model G
for &1l other output
tubes.

Cat. 9-G (9’ extreme s TR
outside diameter) $8.49 |

Cat. 9-R

Cat. 12-G (12" ex-
treme outside di-
ameter) ....... $10.03

Cat. 12-R ..... $10.03

GUARANTY RADlO GOODS CoO.

143 W,. 45th St.,, New York, N. Y.

Farrand
INDUCTOR
DYNAMIC

Ansonia Gothic
Speaker - - $3.95

Magnetic speaker in genuine, beau-
tiful walnut cabinet. Order Cat.
AN-G at $3.95.

Square Model (same unit and cone) Cat. AN-.S
at $3.67

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

Horn Unit $1.95

The Fidelity unit is pre-
eminent for  horm type
Speakers such as ex-
ponenttal horns. The
faintest word from s
“‘whispering tenor” or
the tumultuous shout of
the crowd or highest
crescendo of the band is
brought out clenrly, dll-
tinctly.  Stands
450 volts wlthout ﬂlurlnl
Works right out of
your gset’s power tube,
or tubes requiring no
extra voltage source.
Standard size norzle ana
thread. Works great from
AC eet. battery set or
any other set, push-pull
33 :;herwlue 'l'he casing is full nickel finish, highest

Thia unit can be used in a portable without any ho:
sttached and will give loud reproduction. ™

Fldellty Unit, Cat..

FDU,

urder Cat. FDU, with 50-inch tipped cord; weight, 2%
Ibs.; size, 2%-inch diameter, 2%-inch height. (Thll 1s
the large size). Price.... .....ccocveeerecocannn $1.95

GUARANTY RADIO GOODS CO.

143 West 45th Street, New York City

www americanradiohistorv com

Parts for the
Best Circuits

NEW NATIONAL DE LUXE MB-30 SCREEN QR1D
TUNER—This is one of the most sensitive tuners ever
developed, averaging 1 microvolt per meter, and at some
frequencies attaining % microvolt per meter. Its selec-
tivity 1s most remarkable, and without material sideband
cutting, due to use of Vreeland band pass filter and pre-
selector circults. Six tuned circuits, perfectly aligned
and tested with laboratory eQuipment that cost more
than $1,000. The circuit, which fs for AC only, uses
four 224 and one 227 tubes and requires & power amDH-

fler that will power the heaters as well. All parts

mounted on chassis, ready for wiring. Steel chassle.

21%x103%x1%4 ", Order Cat. MB-30-P, 1ist price

tess tubes: net E ............................ .07
WIRED MODE Cat. MB-30-W, lst price $95 less

LUDES; Net DriCe..ieecssioscesacsccsscsasssasscans $54.80
MB-29-A TUNER. a smaller version of the MB-34.

using four fmstead of six tuned circuits. but lneludlnl

also the pre-selector and band pass filter ecireuits.
three 224 and one 227. Aluminum chassis 16%!109‘:1%"
Order Cat. MB-29-AP 0 les:
price

WIRED MODEL, Cat.
less tubes; net pPried.....ccccceceeccccccccccaccnce

NATIONAL VELVETONE Push-Pull Power Ampllﬂor.
using one 227, two 245'a and one 280; two stages of
transformer coupling. with outbut transformer; heater
voltage for flve extrs tubes; plate voltage for tuner. A
matched unit for the MB-30 or MB-29-A. Phonograph
jack bullt 1in. Velvetone comes completely wired
Licensed by RCA. Order Cat. PPPA, list price 97 50.
eas tubes: net DPriCB...cvececcerrsvcerrovecesaoens

HI-Q 31

HAMMARLUND HI-Q-3(—The latest development in
custom-set building. & 9-tube circuit, using a _8-stage
band-pass filter pre-selector, three stages of 234 RF, 324
power detector, 227 first audio, two 245°s for push-pull

output. and a voltage regulator tube. Chassis 1s 33%3
12%”. Order Cat. AC-31-R, lfst price of complete ‘p-m.
$159.80, less tubes; net Pricd.......ccceveiieennns 91.00
WIRED MODEL HI-Q-3(—Order Cat. AC-31-RW, list
price, $184.80. less tubes; net price.............. $111.08
HI-Q AC TUNER WITH POWER SUPPLY (less
sudio)—Order Cat. AC-31-TPS, st prlee $148.55, less
tubes; net price. o 5

HI-Q-AC TUNER ONLY {for u

e wl h external power
1ist price,

supply) —Order Cat. AC-31-T, $107.20. less
tubes; net Dricl.......cceecvescvvccacosoncansoas ..$61.
H1-Q-31 FOR BATTERY OPERATION—Order Cat.
BAT-31-R, st  price, $119.55, less  tubes; net
[0  000000000000660000000000000000000000000000a0 $68.14
HI1-Q-31 TUNER FOR BATTERY OPERATION (less

asudio)—Order Cat. BAT-31-T, list price $102.95, less
tubes; met DFICO.....cceivieereniiecnecrnrennannns $58.60

Short Waves

NATIONAL 5-TUBE THRILL BOX—A remarkably
sensitive short-wave outfit, noted for reception of foreign
stations. Uses 224 RF, 224 detector, 227 first audio, 237
push-pull second audio. A separate A and B supply fs
required. See below. Standard set of four pafrs of coils
included (21.2 to 2.61 megacycles). Humless operation,
even on earphones. Single tuning eontrol. No grunting,
no backlash, no hand capacity. Order Cat. AC-8W-§,
st price, less tubes, less B supply, $79.50; net
(33  000000000000800600000000 000060009000 90000000 $48.74

NATIONAL SW POWER UNIT—Furmishes heater
voltage and B voltage for the AC Thrill Box. Uses 280
rectifier. Comes in wired form only. Licensed under
RCA patents. Order Cat. 5880, Iist price lou tube,
$34.50; oet price ..$20.28

BATTERY MODEL THRILL BOX—TMI uses '.he new
2-volt tubes: two 232 screen grid. three 230 and one

231, in eame general cireuit. Order Cat. DC-8W-5.
Iist price $75; met pPrice........c.cevvivrnecannnen $44.10

WIRED MODEL AC THRILL BOX—Order Cat.
AC-SW-5-W, List price, $89.50, lesg tubes. less power
unit: met price......e.ceiiiiiiiiiiiiitiieeneenanns $52.62

WIRED MODEL BATTERY THRILL BOX—Order
Cat. DC-8W-5-W List price, $85, less tubes; net
price $49.98

Guaranty Radio Goods Co.

143 West 45th Street,
New York, N. Y.
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An All-Wave Mixer for

Conwverter or Set

By Herman Bernard

(In previous articles in this series on the attainment of all-wave
veception wvarious methods were outlined. The first concerned a
tuned radio frequency receiver, with a short-wave mixer or Super-
heterodyne adjunct, whereby the aerial was switched from mixer to
the input of the tuned radio frequency sct, and the three tubes used
additionally for short waves cut out of circuit when the broadcast
waves were to be received. Another method, presented later, dealt
with the use of the short-wave radio frequency tube and the asso-
ciated modulator as low-gain amplifiers even when broadcasts were
to be tuned in, the oscillator being rendered ineffective then. Also,
the same diol was used for both, in another circuit, due to use of
an ever-changing intermediate frequency. Another idea had to do
with a Superheterodyne receiver throughout with a switching
arrangement to accommodate short waves. The idea developed was
to use a single pole single throw switch for simplicity, and fixed
condensers were introduced to afford this convenience. The present
article deals with the same general Superheterodyne principle and
retains the shorting condensers and single simple switching
operation.—EDITOR.]

frequency it is possible to cover a large band with a small
tuning condenser, because thé oscillator frequency, if chosen
as the higher of two optional frequencies, will be higher than
the station’s carrier frequency by the amount of the intermediate
frequency. Therefore if an intermediate irequency of 1,700 kc
is selected, this being one that is assigned by the Federal Radio

BY using a Superheterodyne circuit with a high intermediate

Commission only to mobile services and therefore not productive,

of interference, the oscillator should tune 1,700 kc higher than
the broadcast band of 1,500 to 550 kc, or 3,200 k¢ to 2,250 kc. This
range, and more, the oscillator can cover quite easily with a
suitable inductance, when only .0001 mfd. is used for tuning.

Assuming, therefore, that a high intermediate frequency is
used, one specially chosen may be 1,700 ke, or if obtained from
a broadcast receiver, the highest frequency to which the set
can be tuned satisfactorily, then the mixer as shown in Fig. 1
affords both short-wave and broadcast-wave reception. For
broadcasts the entire winding is used in the oscillator grid
circuit, and for short waves only half the winding, the other half
being shorted out by means of a fixed condenser cut into ground.

A fixed condenser of relatively large capacity is used, rather
than a switch direct to ground, as only in that way can a single
pole single throw switch be used, an ordinary on-and-off switch
of any type.

RF Choke in New Position

The particular mixer shown in Fig. 1A is revealed now ifor the
first time. Its principal difference from mixers previously shown
for attaining the same general result is the introduction of a new
idea, that of a small radio frequency choke placed next to the
grid of the modulator, and between tlie aerial condenser E and
the tuning system.

By using a triple fixed condenser block, three 0.1 mfd. con-
densers in one case, the black lead, which is common to all three
capacitances, is conveniently switched to ground. One of the

¥

80035

FIG. 1A

sections, 0.1 mid., represented by a single red lead, is connected
to the midtap of the oscillator’s grid winding, while the two
remaining red leads are joined together and connected to the
little choke coil, on the tuned-circuit side.

The effect is as follows:

When the switch is “‘off” the fixed condensers are out of
circuit and broadcast waves are tuned in, both modulator and
oscillator being tuned with single control. When the switch is
“on,” the modulator’s tuned circuit is shorted out, due to the
large capacity, 0.2 mfd., acting much like a short-circuiting strap,
and offering extremely low impedance, and the modulator input
is untuned. The oscillator remains the only circuit for actually
tuning in the short waves.

Resultant Capacity

All tuning condensers are on one shaft, that is, a three-gang
condenser is used, and each section may have any capacity
normally used in radio work, say, .0005 mfd. or .00035 mfd. While
it is true that the oscillator’s grid circuit is to be tuned with a
smaller capacity, say about .0001 mfd., this objective is readily
attained by including a series condenser from stator of one

(Continued on mext page)
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Select Right Power Tube

1t Is the Heart of the Audio Amplifier System

F your speaker is to reproduce radio programs with faithful-
I ness, the speaker must not only be a good one but must re-

ceive electrical impulses from your set that make possible
such accurate radio reproduction. These electrical impulses must
follow exactly, in a wide variation of volume and pitch, the
audible impulses which strike the broadcast station’s microphone.

A pure output from your set can only be obtained when the
power stage or section of the set is correct in all respects. In
fact, most poor or outworn radio sets can be much improved
by the mere modernization of the power stage and loudspeaker.
This fact proves the importance of this portion of your radio set.

Power Tube Heart of Amplifier

At the heart of the power amplifier is the power tube. It must
be of sufficient size to handle the demands to be made upon it,
and it must be supplied with the right voltages for the B and C
circuits. Also, it must have the proper accessory units to work
with it. All of these essential points differ according to the
type of set, the kind of power supply available, the type of
speaker used and the maximum volume to be handled.

For radio sets operated by dry batteries, several types of
power tubes are available. The 120 is the standard type, and
when operated on 120 volts B and 22%% volts C, with dry cells
for lighting the filament, good quality at moderate volume is
obtained. This will run a magnetic type loudspeaker at sufficient
volume and good quality, for a small or moderate sized room.

Where a storage battery is employed, and with B batteries,
or a B eliminator, the 112A tube may be used with a magnetic
speaker, offering fair quality and volume for a small room. A
somewhat better arrangement is to have two 112A tubes con-
nected as a push-pull amplifier and still better for the storage
battery set, is the 171A tube. This is used with 135 to 180 vqlts
B and up to 40 volts C voltage, as explained in the instruction
sheet furnished with the tube.

The 171A and 245 Tubes

Where the set is all electrically operated from the house
socket, a larger selection of good power tubes is to be had. The
171A is the minimum size, and a larger size is advised. The 245
is a good choice for a fair-sized room, and it is used with a
dynamic type loudspeaker. For still greater volume, the 210
tube may be selected, and for very high volume ability, together
with good tone qualities, the 250 superpower tube is available.

Transformers are devices which transfer the electrical energy
from the preceding portion of the radio set to the grid of the
power tube, and also transfer the greatly amplified electrical
energy from the plate of the power tube to the loud speaker

itself. There is a special art in transformer construction, anc
g fdew manufacturers have achieved national distinction in this
eld.

The transformers determine the range of tone, the uniformity
of amplification at the different tones and the general effective-
ness of the power tube and speaker. Accordingly, good trans-
formers, though comparatively expensive, are worth while in-
vestments. Consider the transformers when you improve your
radio set’s power stage. In general, good transformers are large
and heavy, but your best assurance is the reputation of their
makers.

Suitable Output Transformer

The output transformer must be of the correct kind to couple
your particular power tube with your particular loudspeaker.
This is an important point, and on this account, many manu-
facturers of the higher grade dynamic speakers have their own
output transformers included in the base of the speaker. So
select this unit after consulting with your radio adviser or dealer.

Once you have a harmoniously functioning power amplifier
and speaker, keep things going smoothly by frequent check-ups
on working conditions. A high-resistance voltmeter may be
used to test the B and C voltages, and a filament voltmeter to
note the filament voltage used. When the C battery drops off
25% in voltage, better put in a new one, for the C battery
exercises a key function in controlling the grid operation of
the power tube and in keeping the amount of current drawn
from B batteries or power pack at a minimum, economical value.
Too low grid voltage actually causes several bad effects, notably
rundown B batteries or overstrained power supply pack, dis-
tortion and excess tax on the power tube.

Get Voltages Right

When you install a power tube of a different style, vou must
be sure that the B and C voltages are changed to compensate,
or that a new system of voltage supply is installed. Not only
must you take pains to have a sufficient voltage supply from
batteries, eliminator or filter system, but the voltage must be
steady. This assurance is gained by using heavy-duty B bat-
teries, by installing a voltage regulator tube in the power pack
of the set, or by providing an over-sized rectifier and filter sys-
tem so that there is ample reserve to handle extra bursts of
volume without serious fluctuation of voltage.

When a new power stage is installed, some trouble with alter-
nating current hum may be encountered. This may usually be
eliminated by connecting a special A condenser to the field coil
of the dynamic speaker, or by using additional by-pass con-
densers in the power pack.

The Part That Sound Plays in Radio Reproduction

which have a rate of vibration known as audio frequency.

The more rapid the rate of vibration, the higher is the
pitch of the resulting sound, and the slower the rate, the lower
is the tone you hear. This has nothing to do with the speed
of travel, which is 1,084 feet per second.

Air vibrations causing sounds, even for very loud sounds,
are relatively small in actual power. For sounds so strong as
to be very painful to your ear, the energy in the air pressurc
wave may amount to only about one one-hundredth of a pound.

The number of vibrations per second is called the frequency.
This determines the pitch of the tone you hear. High fre-
quencies are represented by the flute and piccolo; low frequen-
cies. the bass viol and organ. On the piano keyboard, middle C
is about midway among the audible tones your ear can hear.
That is a vibration of 256 per second, known as 256 cycles. The
highest note you can hear is around 16,000 cycles, which is above
the top note of the piccolo. The lowest tone ordinarily used
is about 20 to 30 cycles, the deepest notes of the organ. A bass
viol reaches down to about 40 cycles.

In your radio set, it is naturally desirable to have a wide
range of reproduction. so that all the musical frequencies will
be amplified as uniformly as possible.

Y OUR ears recognize as sound those vibrations of the air

Harmonics

When middle C vibrates, you do not only hear a tone of purely
256 cvcles. A really pure note has no musical qualities and
sounds flat. The whistles you sometimes hear in a radio set are
pure tones. With the middle C piano string vibrating, the string
vibrates as a whole, producing the 256 cycle tone, but in addi-~
tion the string vibrates in parts of segments. The two halyes
of the string vibrate, thereby producing a harmonic tone which
is a multiple of the 256 cycle or fundamental note. .

The string also divides in thirds and fours, thus producing
harmonic vibrations which are called first, second, third and
fourth harmonics. The manner in which these numerous fre-

quencies blend and combine with one another is responsible for
the final tone your car receives. This combination is what en-
ables you to tell the difference between a piano and a mandolin,
for instance, or a violin and a singing voice. )

So here again we are up against a prime requisite of your
ideal radio set—to handle all frequencies uniformly, so that not
only the main pitch of a musical or voice tone will be repro-
duced, but all the harmonics as well!

Apparent Volume

Sounds which have the same amount of physical power or
energy (that is, the same amplitude) do not sound equally loud
when they are of different frequencies. A far greater amount
of power is required to cause the same apparent effect on your
ear where you have a low note than on a high note. You can
prove this to your own satisfaction by watching a high-toned
piano string vibrate. You can hardly notice that it moves at all.
Yet, just watch a low note string, which sounds about as loud.
See how far it sways from side to side! Mathematically, the
energy is proportionate to the square of the frequency. A low
tone of 30 cycles may be compared with a high tone of 500
cycles. These are related to each other as 90 to 250,000. Thus,
to make them sound as loud, the low tone must be 250,000/90
or about 2,780 times as strong!

Need of Power Tube

This point illustrates forcibly how important it is that your
set have a good power tube, operated at a comparatively high
voltage, if you expect your set to reproduce music and voice
truthfully.

Furthermore, both set and speaker must be capable of hand-
ling a full range of musical tones. It is useless to have a loud-
speaker capable of reproducing 30 cycle tones if the set fails
to amplify them. And conversely, a good set cannot operate a
poor speaker satisfactorily.
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How to Use a Pick-up

Connections Outlined for Realistic Reproduction

PHONOGRAPH pickup, in principle, is a permanent horse-
A shoe type magnet. Between the poles of the magnet there is
a small iron armature mounted in sponge rubber fastenings,
and a coil of a large number of turns of very fine wire also between
the pole pieces, surrounding the armature. The phonograph needle
is attached to the end of the armature by a thumbscrew.
The bumps in the grooves of the record cause the needle to
vibrate from side to side (up and down on the Edison record).
The movements of the needle also move the armature to which
it is fastened, and the armature’s movements vary the strength of
the magnetic effects upon the coil of wire. In this way, weak alter-
nating currents are generated in the coil, and thence fed to the
audio amplifier of the radio set to be sufficiently amplified to operate
the loudspeaker.

Connection to Transformer Primary

If your set is a powerful one, with a large power tube, and
if the speaker handles strong volume, satisfactorily, the best
place to connect the pick-up is to the primary coil of the first
audio transformer. The cord leading from the pick-up has two
wires in it, one of which goes to the P terminal of the trans-
former, and the other to the B terminal. These connections
are commonly taken care of by an adapter, which is substituted
for the detector tube.

In some instances the detector tube fits into the adapter, and
then a separate switch is used on the pick-up cord to make con-
tact when records are to be played. Neither of these plans is
especially good, although either may answer temporarily or for
one who does not wish to go to the trouble of getting some-
thing better.

A much better way to handle this interchanging is to have a
special jack mounted on the panel of the set, or in the back.
The cord from the pick-up is attached to a ’phone plug, and
this is inserted in the jack whenever the phonograph is used.
Here are the connections:

The type of jack required is known as a “double-circuit” jack.
It has four prongs, the outer two longer so as to connect with
the plug when it is inserted. When the plug is withdrawn the
outer prongs bend toward each other and each connects with
a shorter contact prong.

The two wires originally connected to the primary or P and B
terminals of the first audio transformer are disconnected from
the transformer, and connected, instead, to the inner contact
prongs of the jack. Then two short wires are attached between
the outer prongs and the terminals of the transformer.

Other Connection Methods

Be sure that the P terminal is connected to the prong which
connects with the longer prong that is now connected to the
tube socket (the plate).

When you insert the plug the transformer is disconnected
from the detector tube plate and also from the B battery, and
connected to the phonograph. a

Where the set is somewhat less powerful, it is possible to take
advantage of the amplifying power of the detector tube in addi-
tion to the amplifier tubes mentioned above. This does not give
quite as good tonal quality as the first plan, but may be neces-
sary in order to obtain sufficient volume. The simplest method
of doing this is to use a jack as suggested above, but in this

case a “single open-circuit” jack will be needed. This has only
two contact prongs, and it is important to select the type jack
where the prongs do not make contact with each other when
the plug is withdrawn.

One of the prongs is connected by a wire to the ground point
of the set, which may be obtained by a contact to the metal
framework, or chassis, or to the A minus in a battery set, or
to the ground terminal itself. .The other prong of the jack is
connected to the grid contact of the detector socket. If you
can’t get at this, connect it to the grid condenser or grid leak
mounting, on the side that leads toward the socket. Then, when
you insert the plug, the pick-up will be connected between the
grid and the filament of the detector tube.

It is very important to locate the jack as close to the detector
socket as possible, because it is essential that the wire leading
from the grid of the detector socket to the jack be only a few
inches in length.

Action of Volume Control

The volume control is commonly made as a part of the cord
leading from the pick-up. It consists of a smoothly variable
resistor, with about 50,000 ohms maximum resistance. This is
merely connected across the pick-up wires, that is, one end of
the resistor to each of the two wires.

As the resistance is decreased by turning the knob so as to
include less of it in circuit, more and more of the current gen-
erated in the pick-up flows through the resistor, thus decreasing
the amount received by the set. The volume control may be
mounted on the set, if desired, or in the phonograph, so long
as the connections are made as indicated.

The mechanical noise of the needle rubbing in the grooves of
the record may be amplified to an annoying extent, especially
in a set which gives prominence to the high tones. A scratch
filter will eliminate this, and it is made up of an iron core in-
ductance coil of about 200 millihenries value, connected in series
with a fixed condenser of .004 to .006 mfd. The remaining lead
to the condenser goes to one of the wires from the pick-up, and
the remaining lead to the inductance goes to the other wire
from the pick-up. Scratch filters, already assembled, also may
be purchased.

Counterbalanced Armature

Some of the better type pick-ups are so designed as to elimi-
nate most of the scratching noise, by being counterbalanced so
as to relieve the pressure on the needle, or in other ways. Much
of the scratching noise will be found to come direct from the
phounograph cabinet, and can be stopped by closing the cover
each time the phonograph is played. Old-style records will not
reproduce well, since the recording systems used failed to
respond to the lower tones. The new electrically made selec-
tions, however, are so well recorded that all the audible fre-
quencies, from about 30 cycles to 7,000 cycles, are reproducged
successfully.

So fine are the results from electrically reproduced records,
that radio owners who have a set equipped with a high-grade
audio amplifier and power tubes like the 245 or larger, should
not fail to get acquainted with the possibilities of this system.
Any phonograph, whether a portable, or antique model, will
prove entirely satisfactory, just so long as it has a motor that
will turn the record around.—B. F.

Horns Retain Importance, Despite Dynamics

In some radio installations the dynamic speaker does not prove
to be the best type, despite its unquestioned superiority over
the most other forms for home use. The dynamic speaker is
non-directional to a considerable degree. Much of the sound
comes from the back, and the volume sounds about the same
from different parts of the room. The horn speaker, however,
projects the sound in a definite direction, and is therefore much
more economical, giving a far greater apparent volume, espe-
cially to an audience.

Many different shapes of horn may be made, but the one
which gives the best results is the exponential type. In this,
the cross-sectional area doubles at equal distances along the
length of the horn.

In the horn, the air is vibrating back and forth over a con-
siderable distance at the small end, or neck. As the horn in-
creases in size, the vibrations spread to a larger amount of air,
and thus naturally decrease in the amount of vibration.

At the mouth of the horn, a wide area of air has been set
into vibration, and it is the horn which enables the speaker unit
to get a grip on the air. The longer the horn and the larger

its opening, the better will low tones be reproduced. In order
to get an exponential horn into a reasonable space, it is com-
mon practice to coil them up in various shapes.

The orthophonic type phonograph owes its good reproduction,
obtained without electrical amplification, to the use of a horn
of this kind rather than the old small tone chambers that were
used. The horn must not be made of any material that will
vibrate of itself. Accordingly, plaster of paris and other com-
pounds are used, such as sawdust moulded with a filler.

Of late, dynamic speakers have been combined with ex-
ponential horns in various ways. One of the finest loudspeakers
ever built used a baffle made in an exponential horn shape, of
plaster of paris about 6 inches thick. It also had a reflector
in the rear, made in such a way as to reflect the sound from
the rear surface of the cone around the edges and into the
horn also. The heavy mass of the plaster of paris avoided all
vibration. The old horns which used to be a feature of phono-
graphs and radio sets some years ago have not gone out of style.
They are just being remodeled for 1931 uses.

www americanradiohistorv.com


www.americanradiohistory.com

10 RADIO WORLD

December 27, 1930

Transmitting

Tubes

By J. E. Anderson

HILE most tubes used in transmitting sets are of the

three-element type, there are also several four-element, or

screen grid tubes used as oscillators and amplifiers in
such circuits. They are especially useful in transmitting circuits
operating at high frequencies, from 3,000 kc and higher. There
are three in particular, exemplified by the DeForest 565, a 7.5-
watt tube, the DeForest 560, a 75-watt tube, and the DeForest
561, a 500-watt tube.

The 565 is a screen grid tube primarily designed as a power
amplifier at radio frequencies from 3,000 kilocycles and higher,
or as a crystal-controlled oscillator in constant-frequency trans-
mitters. The internal shieldng of the elements eliminates the
necessity for neutralizing against feedback and self-oscillation.

CHARACTERISTICS OF AUDION 565

Normal rating, WattS.........c.veviiiiureniinennnn. 7.5
Filament voltage .........ciiviieieniiieennnnennnnns . 7.5
Filament amperage . ......ceoerveneenaeennnnnanenannns 20
Voltage amplification factor............c.oviiiviiin. ... 150
Max. DC plate voltage, modulated..................... 500
Max. DC plate voltage, unmodulated.................. 500
Max. AC RMS voltage....vvuueininnenniiiiinnan.. 500
Normal screen grid voltage.........c.oiiiieniiiiinen.. 125
Max. plate dissipation, watts ...........coieiiiiiiiin 15
Max. screen grid dissipation, watts........c..cooiion.. 3
Max. RF grid amperes. .....coeiiiiiiiiiiiinninnenn. 5
Average plate resistance, megohms ....................
Mutual conductance. micromhos. ............ ... 750
Plate to control-grid capacity, mmid................... .05

Base, UX and plate cap.
Type filament, oscillator.
Use, oscillator or RF amplifier.

The Audion 560

The Audion 560 is a medium power screen grid tube designed
primarily for use as a radio-irequency power amplifier, and par-
ticularly at frequencies in excess of 3,000 kc. The capacity
between the plate and the control grid is extremely low and
therefore there is no necessity for neutralizing as this is taken
care of by the internal shielding. The capacity between the
electrodes is kept low by the special method of bringing out the

leads.
CHARACTERISTICS OF AUDION 560
Normal power rating, watts.......o.ccvvieininnirunnann. 75
Filament voltage ......c..viiiiiiiiiiiieeieeeenn.n, 10
Filament amperage «....oeuuvreenneennnnreeannnnnenn.. 3925
Average voltage amplification factor................... 200
Max. DC anode voltage, modulated.................... 2,000
Max. DC anode voltage, unmodulated................. 3,000
Max. DC screen grid voltage.....................oo.. 500
Max plate dissipation, watts..........c..coieiiiiie.... 100
Max. screen grid dissipation, watts.................... 10
Max. grid RF amperes.........c.cceiviiiiinnninnnnnn... 0.15
Mutual conductance, micromhos........c..c.coiieiian... 1,350
Plate to control-grid capacity, mmifd................... 0.05

Type of base, UX and flexible leads. )
Type of filament, special thoriated tugsten.
Use, oscillator or RF amplifier.

Audion 561

The Audion 561 is a power tube of the screen grid type that
has been designed as a power radio frequency amplifier particu-
larly at frequencies of 3,000 kc and higher. Like the Audions
565 and 560, it requires no neutralizing to prevent self-oscillation
because the internal shielding prevents feed-back. It is rated at
500 watts as an oscillator.

CHARACTERISTICS OF AUDION 561

Normal power rating, watts.................vviini... 500
Filament voltage .......... oo, 11
Filament amperage .............c.oiiiiiiieniiinenn.. 10
Average voltage amplification factor................... 300
Max. DC anode voltage, modulated........ e 3,000
Max. DC anode voltage, unmodulated.................. 4,000
Max. AC RMS anode voltage...............oovvnnnn. 4,000
Normal screen voltage. ....ovvetvve i .. 750
Max. plate dissipation, watts.......c..covuirennrninnn.. 400
Max. screen grid dissipation, watts..................... 35
Max. grid RF amperes......coviuriniiiiiiinnnnenennnn, 10
Average plate resistance, megohms..................... 0.133
Mutual conductance, micromhos................. e 2,250
Plate to control-grid capacty, mmfd................... 0.1

Special base and flexible leads.
Special thoriated tungsten filament.
Use, Oscillator or RF amplifier.
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THE CIRCUIT OF A FULL-WAVE RECTIFIER UTILIZING

THE 566 MERCURY VAPOR RECTIFIER. THE SAME

CIRCUI MAY BE USED FOR THE LARGER SIZES OF

RECTIFIERS PROVIDED THAT THE VOLTAGES ARE
CHANGED APPROPRIATELY.

Rectification of alternating current to provide DC voltage and
current for transmitting tubes is usually accomplished by means
of mercury vapor rectifiers, which have been developed for this
purpose. In general they are similar to two-element thermionic
rectifiers, such as the 281, in that they have a hot cathode or
filament and an anode or plate. They differ from these tubes
in that they contain mercury, which, when the tube is active,
is in a vaporized condition. The electrons are carried from the
cathode to the plate by the ionized vapor. The DeForest Audions
566, 572 and 569 are of this type. Tubes of this type are rated in
terms of inverse peak voltage and plate peak current. The
inverse voltage is that when the cathode is positive with
respect to the plate, or the voltage between the elements during
that half cycle when no current flows. If this voltage exceeds
a given value, depending on the construction of the tube, the
insulation breaks down and the tube ceases to be a true rectifier.
Since no inverse current is wanted, the peak, or the highest
voltage during a half cycle, is given in the rating of the tube.

Current flows during the half cycle when the plate is positive
with respect to the cathode and the amount of current depends
on the voltage. Only a given amount of current can be drawn
safely from the tube in this direction and the tube is rated at
the peak value of the current. Thus the average current, which
is the rectified and filtered current, is considerably less than the
peak. In fact, if the input voltage is a pure sinusoidal wave and
the current is directly proportional to the voltage, the mean cur-
rent, in a half-wave rectifier, is only 0.318 of the peak value.

CHARACTERISTICS OF AUDION 566

Filament voltage ......... ... it 2.5
Filament amperage ..........cooi i 5.0
Max. peak inverse voltage..................c..c. ... 7,500
Max. peak plate amperes...............c.coiiiien i, 0.6

Base, UX and plate cap.
Type filament, oxide coated.
Use, mercury vapor, half-wave rectifier.

CHARACTERISTICS OF AUDION 572

Filament voltage .............. ... . . . i 5

Filament amperage ............. ... ... .. . . . . . 0e. ... 10

Max. peak inverse voltage............................. 7,500

Max. peak plate amperes...................... ..o, 2.5

Base, standard 50-watt and plate cap.

Type filament, oxide coated.

Use, mercury vapor, half-wave rectifier.
CHARACTERISTICS OF AUDION 569

Filament voltage .......oiviitiiiiiii i, 5

Filament amperage .........c.coiiiniinir cimennnnn.

Max. peak inverse voltage.....................iuiu.,. 20,000

Max. peak plate, amperes..........c.oviiiiiiiininninnnnn. 5

Base, standard 250-watt.

Type filament, oxide coated.

Use, mercury vapor, half-wave rectifier.

Before applying the anode voltage on any of the mercury
vapor rectifiers the filament should be lighted for 30 seconds or
more.
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Remote Control Tuning

By Herman Bernard
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FIG. 3

A CONVERTER FOR REMOTE CONTROL OF TUNING,

SWITCHING AND VOLUME OF A TUNED RADIO

FREQUENCY SET, FOR BROADCAST WAVELENGTHS,

MAY BE BUILT ON A 5x615-INCH PANEL, WITH LONG

COIL FORM MOUNTED TO SOCKET SCREWS BY
BRACKETS.

[A converter for operating a broadcasi receiver from a distance of
up to 24 feet was diagranned last week, issue of December 20th.
The following discusses coil data.—EDITOR.]

HE method devised for mounting a coil system, using a

I single form, in constructing a remote control converter for

tuning, volume adjustment and all switching from a distance
of 24 feet or less is depicted in Fig. 3. The coil diameter is
134 inches, and the natural bakelite tubing is 5 inches long. Two
holes are drilled in the tubing, and right-angle brackets with
34-inch or V-inch sides are used, so that the remaining hole in
each bracket is fastened by a screw to a threaded bushing that
is tightened down on the inside protrusion of the screw holding
the socket to the panel.

By using this method the oscillator coil is wound on the left-
hand side of the form, as you view Fig. 3, and the modulator at
the other end. Since the bottom view is a reversal of the top
panel view, the modulator coil will be at left and the oscillator
coil at right during the actual use of the converter.

An Interesting Utility

The object of this device is to render remote control service
for tuned radio frequency receivers. Although it also works on
a Superheterodyne it does not work so well as on TRF sets.
The TRF group includes the Neutrodynes, indeed, any and all
non-Superheterodyne receivers.

A utility worth mentioning is that while readers are most
familiar with short-wave converters that permit reception of
short waves on a broadcast set, this remote control tuner also
will permit reception of broadcast waves on a short-wave
receiver, such as the National Thrill Box. Tune in the lowest
frequency obtainable on the short-wave set, but above the broad-
cast upper limit (1,500 kc), and operate the remote control
converter. .

As for coil data, these depend on the capacity of condenser
used. Since the panel is only 5x6}%4 inches, and the inside depth

FIG. 4
TESTER SET UP TO DETERMINE PROPER NUMBER
OF TURNS FOR COILS IN THE REMOTE CONTROL
CONVERTER FOR BROADCAST WAVES.

of the cabinet is only 23§ inches, it is assumed small capacity
condensers will be used. For the oscillator this is favorable,
because the broadcast band of wavelengths, representing a
frequency difference, at extremes, of 1,050 ke, is easily covered
with a small condenser, the oscillator frequency being higher
than the signal carrier frequency by the amount of the inter-
mediate frequency.

So the modulator should tune from 1,500 to 550 ke, which may
be done even with a .00025 mfd. tuning condenser, as no shield-
ing is used, and no “shrunken inductance” is suffered, with
accompanying distributed capacity increase. If the intermediate
frequency used is 1,500 kc the oscillator tuning should be 3,000
to 2,050 ke.

The modulator circuit is a rough tuner, and therefore may be
used as a volume control. Moreover, it is not serious if the
mpdulator does not quite cover the wave band. The oscillator
will do it, and at the modulator’s missing frequencies there would
be only a small attentuation.

Coil Data

. Coil data depend on the intermediate frequency used. In this
instance the radio set is assumed to be tuned to the lowest
possible frequency, say, 540 kc (just above 545 meters). Wind
the modulator secondary of 85 turns of No. 28 enamel wire for
.0(}02 mfd. or 78 turns for .00025 mfd. Leave }4-inch space. Next
wind the antenna primary, consisting of 15 turns. Leave ¥4-inch
space and for .0002 mfd. wind 46 turns for the oscillator secon-
dary, tabbed at the 41st turn. The tap goes to ground. For
.0(}025 wind 40 turns tapped at the 35th turn. The oscillator plate
winding may consist in all cases of 15 to 20 turns of the same
size wire.

Crystal Sets Still

There is still some interest shown in radio reception with
the crystal detector. It has some advantage, it is true, for it
permits with a set of headphones, remarkable clarity of repro-
duction. In addition, its cost is neglible, for there are no tubes
or batteries. .

In certain locations a crystal set might be considered satis-
factory. Within 15 miles of a good broadcasting station, where
a fair-sized aerial can be erected, and where there are few, if
any, other broadcasting stations within 25 to 50 miles, results

Are of Some Use

would be good. It is impossible to obtain sufficient sharpness
of tuning, that is, selectivity, to avoid interference where there
is a number of broadcasters, as near New York, Chicago and
other large cities.

Of course, having to wear headphones is not liked nowadays,
and the crystal is very difficult to maintain in a sensitive ad-
justment. A crystal set makes an ideal gift for a child, as it
costs little and will provide plenty of fun and instruction. One
advantage of the crystal receiver is that the audio quality is pure.
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The New Majest

Diagrams of the 90B, 10
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HE Majestic Model 90B is a seven-tube receiver utilizing

227 type tubes up to and including the detector and two 245

type tubes in the push-pull output stage. The radio
frequency amplifier is of the neutrodyne type, the reverse feed-
back Dbeing effected by connecting the grid of a tube through
a small condenser to a small coil which is a part of the tuned
circuit in the tuner following the tube and near the ground of
that circuit. There are four of these neutralizing circuits in the
receiver,

The field winding of the dynamic speaker is connected across
the output of the B supply but in series with a 3,600-ohm resis-
tance. The field winding, therefore, is wound to high resistance
and high voltage so that only a low value of current is required
to activate it.

A local-distance switch is provided in the antenna circuit by
means of which a coil and a condenser in parallel may he cut
into the antenna circuit when local stations are wanted, and
shorted out when distant stations are wanted.

In addition to this volume control there is a 75,000-ohm variable
resistance in series with the cathode leads of the first three tubes
by which the grid bias on these tubes may be varied. In series
with this 75,000-ohm resistance is a 2,500-ohm resistance called
an equalizer which is also variable. Both vary the bias on the
first three tubes and the 2,500-ohm resistance can be used as a
fine adjustment volume control.

The Power Supply

The power transformer primary is tapped for 105, 115 and 125
volts to allow for different line voltages, the assumption being
made that the average line voltage is 115 volts.

A single type —80 rectifier tube is used, and this delivers the
rectified current into a filter consisting of two chokes and two
by-pass condensers. No condenser is across the line next to the
rectifier.

Model 90-B is made for both 50-60 cycles and for 25-40 cycles.
When the line frequency is in the lower bracket the by-pass
condensers in the filter are larger than when the frequency falls
in the upper bracket. The difference in values is clearly indi-
cated on the diagram, Fig. 1.

Model 100-B Majestic

The Majestic Model 100-B, Fig. 2, is essentially the same as
Model 90-B, but has a provision for a phonograph pick-up unit.
A transformer is connected between the pick-up unit and a
500,000-ohm potentiometer, the slider of which is connected,
through a switch, to the grid of the detector tube. This potenti-
ometer, of course, is used as volume control for the phonograph
music. The switch not only throws the detector tube to either
the phonograph or the radio amplifier, but it also converts the
detector into an amplifier, by cutting out a 35,000-ohm grid bias
resistor and substituting for it one of 1,800 ohms and also
changing the plate voltage from 255 volts to 144 volts. It is not
necessary to use as high plate voltage on the amplifier as on the
detector to get the same output. ] o

The 500,000-ohm potentiometer is mounted so that it is con-
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trolled by the same knob that controls the radio volume control.
Thus only one knob is needed on the panel for the two controls.
Of course, the radio amplifier is inactive when the switch is set
for phonograph music so that there is no interference between
the two.

Majestic Model 130-A

The Model 130-A Majestic, Fig. 3, is a six-tube screen grid
receiver in which the first four tubes are of the 224 type and
the two power tubes of the 245 type. The rectifier is of the 280
type as in the other models.

The coupler between the antenna and the first tube is a band-
pass filter, that between the first and the second tubes is an
untuned RI transformer, that between the second and the third
tubes is another band-pass filter, and that between the third
and the fourth tubes is a tuned secondary circuit. Each band-
pass filter consists of two tuned circuits coupled by a .04 mid.
condenser shunted by a 500-ohm resistance. In the tuned secon-
dary transformer there is also a .04 mfd. condenser and a 500-
ohm resistor to make the tuned circuits similar.

The local-distance switch is arranged so that the antenna and
ground are short-circuited when the switch is set for the recep-
tion of local stations. A small compensating condenser between
the high potential side of the first tuned circuit and the antenna
prevents shorting the tuned circuit when the antenna and ground
are joined. This small condenser is also used to equalize the
tuning characteristics of the tuned circuits when the switch is
open so that the gang tuning control will tune the circuit
sharply.
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In the cathode lead of the screen grid detector is a 35,000-olun
bias resistor, shunted by a 1 mfd. condenser, to make the circuit
a strong signal, or power, detector.

In the plate circuit of the detector is a radio frequency filter
consisting of a choke in series and two .0001 mfd. condensers in
shunt with the line, one of these condensers being placed on
each side of the choke. There is in addition a one megohm
resistance in series with a .002 mifd. condenser, in series, con-
nected across the line, or from the high side of the output coupler
to ground. The object of this filter, of course, is to prevent the
transmission of the radio frequency component of the output of
the detector to the audio amplifier.

Transformer Coupling Used

The audio frequency load on the detector is a push-pull trans-
former having a high impedance primary.

The cathode lead from the first two screen grid leads are
connected to a 1,260-ohm potentiometer which is placed near
the negative side of the main voltage divider, and this potenti-
ometer is used as a manual volume control by adjusting the bias
on the first two tubes. The cathode of the third tube runs to a
point on the voltage divider 154 ohms from ground, or to the
junction of the 1,260-ohm volume control and the 154-ohm
resistor. Thus the bias on the third tube is only the drop in the
154-ohm resistance. L

The rectifier tube feeds into a 190-ohm choke, and this is fol-

' lowed by another choke of the same design. After this the
plate current for the two power tubes is tapped off. A third
choke, one of 1,500 ohms, follows,

| and then the plate current for the

0 detector tube is tapped off. Thus

the plate current for the detector as
well as the radio frequency tubes is
filtered more thoroughly than that
of the push-pull tubes.
= The current for the field coil of
the dynamic speaker is tapped from
the same tap as the current for the
power tubes and is therefore filtercd
by the same amount before reach-
ing the field winding. The low side
of the field winding is connected to
ground. Since the voltage applied to
the plates and grids of the 245 tubes
is about 300 volts, the voltage across
the field winding is also 300 volts.
This means that the winding must
have a high resistance and that a
strong field will be established with
—] a comparatively small current. The
resistance of the winding is 7,650
ohms.
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Model 230-A Majestic

The model 230-A Majestic, Fig. 4, is essentially the same cir-
cuit as model 130-A except that it has a provision for a phono-
graph pick-up unit built in. In Fig. 4 we can easily trace out
the change in the circuit when the phono-switch is thrown from
radio to phonograph or in the opposite direction. Positions
1, 3 and 5 on the switch are for the phonograph and positions
2, 4 and 6 for radio. The bias resistors are connected to points
3 and 4. When the switch is set on the phonograph combination
the 12,000-ohm bias resistor is connected to ground and the
detector tube becomes an amplifier, and when the switch is set
for radio the 35,000-ohim, bias resistor is grounded, converting
the tube to a high signal, grid bias detector.

When the switch is set off the phonograph the extreme right
blade of the switch is connected to position (5), joining the slider
of the 500,000-ohm potentiometer to the grid return of the
detector, thus impressing the pick-up output voltage in series
with the grid circuit. When the switch is set for radio, the
extreme right blade of the switch is connected to point (6) and
ground. Point (1) blank so that when the extreme left blade
of the switch is connected to this point no screen grid voltage
is applied to the radio frequency amplifier tubes. But when the
blade is set on (2) the scrcens are connected to a point on the
voltage divider giving the appropriate voltage.

Bias of Tubes

The power stage tubes are biased by means of an 800-ohm
resistance connected between the center tap of the 2.5 volt
winding serving the filaments of these tubes and the ground. No
by-pass condenser is connected across it because the amplifier is
balanced so that no appreciable signal current flows through the
bias resistor. The detector tube is also biased by an individual
resistor, as has been pointed out, the value being 12,000 when
the tube is used as an amplifier and 35,000 ohms when it is used
as a power detector.

How Bias Is Obtained

The bias for the third tube is obtained from the drop in the
154-ohm section of the voltage divider. Through this resistor
the plate and screen currents of all the first three tubes flow in
addition to the bleeder current. The bias on the first two tubes
is obtained from the drop in the resistance to the right of the
slider on the 1,260-ohm voltage divider, including the 154-ohm
section. For highest sensitivity of the receiver the slider on the
volume control is set near the 154-ohm resistance so that the
bias on all first three tubes is the same.

Hum is minimized by grounding the center tap of a 1.6 ohm
non-inductive resistance connected across the 2.5 volt heater
winding serving the 224 tubes. This is rather low resistance
across the winding which takes about as much current as one of
the tubes, but its effect is greater that way.
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Final Adjustments for

By John C.
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. Of the list of probable causes underly-
ing the generation of undesirable audio
components in a Superheterodyne receiver,
probably one of the most important is the
improper or insufficient filtration of the
B voltage supply.. This applies to all the
X circuits of the set generally.

The power pack with which this set is

operated has a tuned choke, the purpose
of which is to help to eliminate the residual
hum component from the DC plate sup-
ply. The effectiveness of this tuned hum

F —& 8150

=0 filter or trap circuit depends in a large

—® B8+%

measure on the accuracy with which its

S

i
T"L O B resonant frequency is adjusted to the hum

® A-8-Cr

ET9ED) frequency in the branch of the voltage

—® A+

divider in which it is placed. At no load,

FIG. 1

[Conversion of the battery Victoreen Superheterodyne to A. C.
operation was described in two preceding instalments, December 13
and 20. The third and final instalment followws.—Ep1TOR.]

OTH the battery-operated set and the AC revision are pro-
B vided with a dotted line circuit that is used when it is

desired to use a short-wave converter.
as follows:

Remove the loop leads, leaving the loop tuning condenser
shunted around the grid and grid return. To these two ter-
minals attach the output of the converter, which should have a
condenser say, .00035 mfd., connected in series between the plate
of the converter output tube and the grid input of the Super-
heterodyne. Then from the junction of these two merely attach
a 1% mlh choke as per the dotted line, whether the set is battery
operated or otherwise, and set the regular tuning dials of the
set to 1,500 KC or higher frequency, being sure they are in tune,
and with the converter ready for operation, work the'converter
dials to tune in the short waves.

The sketch, Fig. 2, shows the connections to the voltage
divider and includes in the total plate load the field of the
dynamic speaker, which is so connected because the location of
the knee of the magnetization curve for the particular pot
magnet permitted ample field flux for satisfactory operation,
with a drop of 55 volts, i.e., the volume of the speaker did not
increase even when the applied field voltage was increased to
110 volts.

In the previous article a speaker field coil was depicted as
being connected in series with the negative lead, and shunted
with a bleeder resistor. This plan is all right, but if you wish to
dispense with the bleeder resistor, merely substitute a dynamic
field winding of 1,000 ohms resistance. The voltage drop across
it will be about 70 volts and the current will be the total plate
current, which will be between 75 and 80 milliamperes, the wat-
tage being 4.5 to 5.6 watts. And if you happen to have an 8,000-
ohm type field winding it may be placed around the rectifier
tube output without imposing an undue additional load. The
large amplification of the Superheterodyne is well brought out
in the case of the author’s set, which was revised as explained,
its receiving range being considerably enhanced.

The connection is

Tips on Adjustment

There are a few points relative to adjustment of a converted
set of this type mentioned which should be reviewed. One point
that should be carefully observed is that of avoiding excessive
spurious frequency voltage stepup. This may be avoided if there
is sufficient care taken with the distribution of the voltage
divider bypass condenser capacity values.

On completion of the audio system the circuit will consist of
the detector tube, a 227, in the plate lead of which is an audio
transformer, the secondary of it connected across the grid of
the following tube that also is a 227. The plate load -of the
second stage tube is push-pull.

The output transformer couples the plates to the speaker in
the usual manner. If the input voltage to the grid of the detec-
tor tube is excessive the system may overload, and harmonic
frequencies may appear. These may be manifested by the quality
of the output at the speaker, and also they can sometimes be
heard as vibrations of the transformer laminations, the sound
being a kind of fizzing that is mixed in with all the other
frequencies, at the ordinary volume, it being necessary to reduce
the amplitude of the input voltage to the detector to stop it, with
the reduced volume quality good, because the fizzing frequency
is missing.

— 9 c-
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the detectable hum (using earphones) may
be reduced to the vanishing point, and
with the load on the same thing may be done also, but it is
not as easy.

The no-load capacity value that tunes out the hum may not be
the same as the one that is effective at full load, but on the other
hand, the full load capacity will always be all right for the no
load or partial load condition.

The voltage drop across the tuned choke at no load may be as
low as one volt, but the “load” voltage across this choke may be
twenty volts or so. Therefore it is obvious that the capacity
will have to be changed, but the magnitude of the change will
depend on the accuracy of no load hum elimination.

Poor filtration is most likely to be evident at the detector or’
first audio plate B plus supply lead, if you “earphone listen” for
it between ground and this point, and the cure, of course, is to
vary the tuned choke filter capacity with a view to eliminating
this hum first, or at least reducing it to the lowest value possible
by this means.

Because a cable is used it is always a good plan to bypass to
a common ground at the binding post terminals of the B supply
voltages with a 2 mfd. condenser. Then cut in on the plate lead
of the detector tube with the earphones to test the audible value
of the hum voltage by the same standard. When the capacity
adjustment outlined is correct the hum will be very low.

There is also possibility of hum being apparent in the first
audio plate output circuit, and although there is no excessive
hum observed at the voltage divider contact of this circuit, with
the earphones the addition of perhaps as much as 4 mfd. will be
found to be effective in suppressing the major hum amplitude.
All final acoustic comparisons are to be made via the speaker
output. The hum frequency is 120 cycles.

Other Tuning Adjustments

As no changes are to be made to the radio frequency coils of
the set it is only necessary to wire up the circuit as per the
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A MODERN POWER PACK CIRCUIT ESPECIALLY DE-
SIGNED FOR 8 TO 10-TUBE ELECTRIC RECEIVERS,
WITH PROVISION FOR OPERATING DYNAMIC SPEAK-
ER FIELD COILS FROM 1,000 TO 2,500 OHMS. ALSO
THERE IS A TUNED HUM TRAP-OUT CIRCUIT FORMED
BY CH:. AND C. WHICH IS VERY EFFECTIVE. CON-
NECTION LEADS K AND L ARE OF SHIELDED METAL
MESH COVERED WIRE, THE MESH COATING BEING
GROUNDED. THE 280 TUBE IS NOT OVERLOADED, DUE
TO CAREFUL DISTRIBUT(I)ON OF THE TOTAL PLATE
LOAD.

www americanradiohistorv com


www.americanradiohistory.com

December 27, 1930

RADIO WORLD 15

Victoreen Conversion

.

Williams

sketch, inserting the recommended values of grid bias resistance
for the 227 tubes, which for the author’s set were 300 ohms, as
the plate voltage was only 65 volts.

The grid bias value for the two detectors was finally decided
upon as 20,000 ohms.

The intermediate frequency transformers of some kits may be
tuned separately either by means of a capacity variation or an
inductance change caused by a change of proximity of a brass
or copper plate to the windings of the transformer. Usually
these adjustments are unchanged when the circuit is revised,
but if a radical change in the manner of tuning is noted, and
harmonics multiply, etc., adjustment will be necessary.

Choice of Oscillator Coil Connections

The plate lead of the first detector tube is diagrammed as
running from the tube socket to the plate lead terminal to the
oscillator coupling coil, and from here to the plate terminal of
the input transformer, and then to B plus. This circuit is excel-
lent but its effectiveness will depend upon the relative phase
relationship with the tuned windings below (Fig. 1), and as the
binding posts of this coil may not be marked, it is well to try
out the two connection methods, at the time tuning adjustments
are made.

Volume Control and Sensitivity Control

The two potentiometers diagrammed in the circuit herewith
are the means by which the volume and the sensitivity of the
set are controlled.

The result of several hours of experimenting with various types
of volume controls brought a number of things to light.

Chief of these was the discovery that attempts to regulate
operation of the 227 grid bias merely caused the plate voltage
to rise at other points in the set circuit, a condition that gave
rise to much distortion at reduced volume. In fact, the distor-
tion began to be evident with slight volume reduction. With
the realization of this fact it was decided to try a different plan.

At the same time it was decided to segregate the volume
controlling effect into two circuits, one for the two detectors
and the other one for the three intermediate stages, this because
of the different characteristics of the two circuits.

Amply By-passed Volume Control

They were labeiled Sensitivity and Volume, the first one is for
varying the applied voltage to the plates of the two detectors
while the second one is for similar treatment of the intermediate
tube plates, though they are not connected up similarly, as you
can see. The basis of the unorthodox connection of the control
marked Volume is that it results in the voltage distribution
along the voltage divider being virtually constant, because the
load current flows either in the plate circuit or in the resistor,
depending upon the position of the potentiometer slider.

But to prevent the complete short-circuiting of the voltage
divider a stop is provided whose effect is to check the motion of
the slider at a point where the applied plate voltage is insufficient
to make the tubes of the intermediate stage operative. This
provision results at the same time in a current flow through the
potentiometer, but the magnitude of this current is insufficient
to heat the potentiometer unduly, and thus the plan from this
angle works out satisfactorily. ~There is, however, one other
point, and it is that the slider must be by-passed from slider to
common return, and from slider to B plus, the capacities being
1 mfd. each. This was shown necessary by experiment.

The connective wiring for this volume control system is wholly
within the set assembly. No additional leads are to be run to
the power pack.

The “Sensitivity” Control

The variation of the applied voltage on the plates of the two
detectors is the best way to work them.

As the maximum plate voltage is not in excess of 45 volts, the
current due to these two tubes is not excessive, and the usual
shunt connected potentiometer is satisfactory. This has been
proven in this particular case, so we pass it along to you. The
mode of connection is as per the sketch herewith, with the slider
by-passed as previously outlined. The use of the sensitivity con-
trol is not specially well illustrated when you attempt to tune in
local stations, but with the more distant ones its value will be
appreciated.

The grouping of the parts of the converted set has been found
to be correct and this part of the story dealt with the adjust-
ments to the bias voltages of the various stages, and how t_he
necessary degree of operative sensitivity was attained to justify

the conversion to AC operation. . .
In addition to the above methods of devising a suitable volume

control, which was purposely omitted from the article of last

week, was taken up, as the fan doubtless will be more or less
left up in the air on this score if something were not done
about it.

An alternative method of coupling between the detector tube
plate and the first audio stage is diagrammed herewith. The
chokes may be the secondaries of a 1-to-3 audio transformer
and the coupling condenser may be .01 mid. This circuit is
comparable to the 1-to-1 ratio audio transformer as regards the
final loudspeaker results. In other words, a skimpy transformer
will tend to be high pitched while a generously proportioned
one is likely to have higher impedance at the lower frequencies.
The set when finally completed is found to be very much
improved and the conversion is well worth the cost.

Power Pack

The values of the marked constants are as follows:
Cl—4 mfid.
C2—2 mfid. or more.

C3—4 mid.

C4—4 mid.

82—_—% lf]l:gjl in condenser block.
C7—.01 mfid. J

C8—.01 mid.

CH1—Polo Tuned Choke.

CH2—Polo Double 30 Henry Choke.

R1—-800 %o 1,000 ohms (with 110-volt field coil provides 60 to 90
volts),

R2—24,000 ohm voltage divider (three sections).

List of Parts
The Power Pack

One type PT 245 power transformer; secondary output, 360
volts DC; 2.5 volts, 16 amperes; 2.5 volts, 3 amperes; 5 volts,
2 amperes.

One Multitap Voltage divider, 17,000 ohms, has 20 taps.

One Guaranty Voltage divider, 7,000 ohms, has 5 taps (one
section).

One Polo double choke, 30 henries per section.

One Polo tuned choke (not center tapped).

Two Bakelite binding post strips, 3/16x1%4x8 inches.

Four 2 mfd. hi-volt condensers.

One AC switch.

Twelve binding posts.

One 12-lead connection cable.

One roll of hookup wire.

One condenser block, 2-4 mfd., 2-2 mfd., 2-.01 mfd.

One 280 rectifier tube.

One four-prong socket.

One Steel Cabinet, 8'x1114"x912"” high.

The Set

One output transformer, or Polo output Choke.
Four 2 mfd. paper condensers.

Four 1 mfd. paper condensers.

Seven .01 mfd. shielded fixed condensers.

Nine resistor clip mounts.

Two 20,000-ohm fixed resistors.

Seven 300-ohm pigtail resistors. )
Two 30,000-ohm volume control potentiometers.
One 50,000-ohm fixed resistor.

Seven five-prong tube sockets.

Two four-prong tube sockets.

Seven 227 tubes.

Two 245 tubes.

One roll of hook-up wire.

One bakelite strip, 3/16 x 10 x 1 inch.

Twelve binding posts.

One panel mounting switch (AC).

Hardware

Twelve 114 x 6/32 brass machine screws and nuts.

Eight flathead iron No. 6 wood screws, 3 inch long.
Twenty-four 1 x 6/32 inch R. H. brass machine screws and nuts.
Four 2 x 10/32 R. H. iron machine screws.

Two brass angles, 15 x 3 inch (drilled).

Cable Wire

White, blue, green, brown, red black tracer, blue yellow. tracer,
yellow, shielded mesh, No. 9 D.C.C,, No. 16 D.C.C.
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The Hommarlund HiQ-31

By Lewis W. Martin

Bhosy, ~ ®

Rk Se e 8

CONNECTIONS AND TESTING OF THIS RECEIVER
ARE DESCRIBED.

[ Herewith is the second and final instalment of the article dealing
with the Hammarlund Hi Q-31. The first instalment was published
last week, issue of December 20.—EDpITOR.]

NOTHER important feature of the —31 is the volume con-
A trol, which is operated by varying the voltages on the screen
grids of the radio frequency tubes. With it a very close
adjustment of volume can be obtained. When receiving local
stations, the “Local-Distance” switch is thrown to the local po-
sition, in which position a 200 ohm resistor is placed in series
with the third tuned circuit of the band pass filter. The overall
selectivity is not noticeably lowered since the resistance only
affects one tuned circuit out of a total of six. But the reduction
in an input radio frequency voltage produced by the “Local-Dis-
tance” switch makes it unnecessary at any time to so reduce the
volume with the main volume control. The radio frequency
tubes accordingly are operated on the lower bend of their char-
acteristics. The switch makes it possible, therefore, to always
operate the set without critically adjusting the volume control,
resulting in ease of operation under all reception conditions.
And now we come to the tone control, a refinement which will
be found useful in a number of ways. First, it permits adjust-
ment of the balance between the high and low frequencies to
suit the individual tastes of the user. It also helps to cut out
noises and high-pitched heterodyne whistles when tuning in dis-
tant stations. A third use of the tone control will be found
during the Summer months when static is severe. Since static,
as it is reproduced by the loud-speaker, predominates in high
frequencies, it can be suppressed to a large degree by turning
the tone control to the “B” position, resulting in a reduction in
high frequency amplification. Consequently, static becomes less
bothersome.
Pointers on Mechanical Features

Although the assembly and wiring of this receiver are very
simple, to further facilitate matters, the following pointers are
offered.

As to the installation of the band filter unit. This is mounted
as shown in the various photos, the four leads passing through
the chassis pre-provided. Nuts and lock washers are placed on the
three mounting screws which protrude through the chassis. The
mounting feet inside the condenser shield are then secured with
screws and nuts. The unit is further secured by three 14x8/32
screws which pass up through the chassis into tapped holes in
the condenser frame. These screws must not be longer than
V4 inch.

Now the dial drive mechanism should be slipped on the con-
denser shaft of the radio frequency amplifier unit. Now slip on
the dial indicator drum and condenser shaft coupling. This radio
unit can now be secured to the chassis in the same manner as
the band filter.

The dial escutcheon is mounted with the ornamental screws
furnished with the dial, the short screw going into the lower
hole. If this screw extends beyond the nut, it should be filed off
flush. The lamp bracket is then mounted in the top screw of
the escutcheon to hold it in place, using the Bakelite washer to
insulate it from the escutcheon.

The lug on this lamp bracket should then be bent out and a
15-inch lead soldered to it, a lead of the same length being also
soldered to the lamp socket and these two wires being twisted
together.

In mounting the dial drive to the panel, the screws on the
panel should be loosened, so as to relieve any strain due to mis-
alignment. The screws then can be retightened.

The voltage divider should be mounted with the label at the
top, and the lugs pointing toward the panel.
After every part has been put in its place, the wiring is the
next step.
Ready for the Wiring

It is suggested that a colored pencil be used to mark out each
wire on the diagram as that wire is connected.

Where wires are joined together, or where other bare surfaces
occur, a liberal use of insulating tape is recommended.

Special care should be taken in connecting the 12 mfd. by-pass
condenser across the 2,500-ohm C biasing resistor of the first
audio tube. The plus terminal of this condenser should be con-
nected to the K terminal of the —27 socket, and the minus ter-
minal to the chassis. o
. After wiring is completed, each connection should be carefully
checked to assure proper operation of the receiver. Remember
that a wrong connection may not only easily make the difference
between perfect and poor results but may cause considerable
damage to the parts. )

The use of an Amperite voltage regulator tube is strongly
recommended, but where the line voltage is uniform as to make
its use unnecessary, the two terminals of the Amperite socket
can be connected together, and the connection to the terminal
malrked 90 volts, must then be moved to the terminal marked 115
volts.

Now It Takes the Air

The final step in the assembly is the removing of the covers
of the variable condenser shields, and turning of the rotor plates
of both condensers so that they are fully meshed. Then the
flexible coupling should be slid along the condenser shafts until
the gap in the coupling coincides with the space between the
ends of the two condenser shafts. Then the set screws should
be tightened.

Now turn the dial knob to the right until the stop is reached.
The set screws in the drum drive should then be tightened. If
the dial light has not as yet been placed in its socket, now is the
time to do so. The indicator should then be centered with the
escutcheon aperture and its set screw tightened in such a po-
sition that the word “record” is even with the indicating points,
wh‘enh the condenser plates throw the automatic phonograph
switch.

The tubes can now be placed in their respective sockets, the
shields placed over the screen grid tubes, and the connectors
placed over their control grid caps.

Details on Grounding

If the special Hi Q speaker is used, its four-prong plug should
now be inserted in the socket marked “SPKR.” Under no cir-
cumstances should an attempt be made to operate the receiver
with this plug disconnected, since serious damage to the filter
condenser might result. Of course, if another type of speaker is
used, the method of installation is different, this being related in
the latter part of this description.

After setting the “on and off” switch on the panel to the
“off” position, the receiver can be connected to the 110-volt line,
using the cord with its connectors. Incidentally the duplex re-
ceptacle is for the purpose of providing 110 volts for operation
of an AC dynamic speaker, should the special Hi () speaker not
be used, and also for a 110-volt phonograph motor.

Now the speaker voice coil leads or input transformer leads
can be plugged into the speaker jack, and the antenna and
ground connected.

The ground binding post is insulated from the chassis in order
that the same may be grounded independently. Although re-
sults very under different operating conditions, best operation is
generally obtained by running a separate ground wire from the
chassis to the wall plate of the 110-volt outlet.

The “on and off” switch can now be turned on and if all the
connections have been made correctly, the filaments of the —80
and the —45 tubes should come slowly to a red glow. The heater
filaments of the —24 and —27 tubes should glow brightly. A set
of tested tubes should be used for best results.

Not Critical on Aerial Length

Due to the use of the three-stage input filter, the length of the
antenna does not have a very marked effect on the selectivity
of the receiver. There are two antenna binding posts, one for a
long antenna, that is one having an overall length, including the
lead-in, of 75 feet or more, and a binding post for a short or
indoor antenna.

After the best connection for the particular location has been
made, and all the tubes light properly, the next step is to adjust
the trimmers. A station at about 1,400 to 1,500 kilocyes should
be tuned in as loudly as possible. The volume of this station
should then be reduced with the volume control, until the signal

(Continued on next page)
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THREE VIEWS OF A SHORT-WAVE CONVERTER LAY OUT. BERTRAM REINITZ SAYS HE BUILT A GOOD ONE

Fistful of Distance @ $4.27

HEN I saw the November 8th issue,

with its beginning of a series of

articles on short-wave converters,
which I see was ended in the December
20th issue, I got enthusiastically excited,
because I am deeply thrilled over short-
wave reception and believe it is the com-
ing thing.

1 built three converters, the AC model
with filament transformer external, the
AC model with filament transformer in-
side, and a battery model. All worked
superbly, and I got a fistiul of distance.

My own layout is somewhat different
from the one shown in the full-scale pic-
ture diagram in the December 13th issue,
not as good looking, yet handy. I erected
a wooden plane perpendicular to the top
~of the box, and on this frame mounted
the tuning condenser, volume control and
an AC switch. The outfit cost me $4.27
and I never got so much action for so
little money.

Your series on these converters to be
built at lowest prices ever, is certainly
commendable, and I wish you a Happy
New Year a hundred times over.

BerTRAM REINITZ,
18 East 23rd Street,
Brooklyn, N. Y.
* * %
Resistance by Chemist’s Scale

N an article in the July 5th, 1930, issue
I of Rapto WorLp I explained the physical

law that governed the expansion and
contraction of metal, etc.,, under influence
of heat, and the distortion that might be
caused through the sparking between the
intervals or the collision of the atoms in a
metallic body under heat pressure.

1 received correspondence from other
radio publications that my ideas were too
technical for publication. I did not think
that any radio engineers representing the
query and answer oracle of any radio
publication could express an opinion of
this kind and still consider himself an
engineer.

These liquid resistances, I explained,
would diffuse the calories of heat in the

AT A COST OF ONLY $4.27.

Forum {

iiquid contents of the tube, and the heat
dissipation would be evenly distributed in
the fluid, whereas the metallic or wire-
wound resistance would combine the heat
dissipation to the length times the cross-
sectional area of the metal. I have found
values in ohms that could be governed
by the apothecary scale.

I have used graphites, indigos, powdered
metals with acids, alkalis and oils, and
disintegrated them also in distilled fluids,
such as water, obtaining ohmic values that
were governed by the chemist’s scale.

James A. McGovern,
335 East 25th Street,
*New York, N. Y.

* %

Single 215-Volt Winding Intrigues Him

HE circuit of Radiola 80 as published

in Rapro WorLp December 13th is

very interesting and from it we learn

that some of the things we have been

taught for many vears by the instructors

in the radio press are subject to a little
questioning.

Ever since the advent of the 245 tube
we have been told that on account of the
high grid bias it was necessary to supply
the 224 or 227 heaters from an individual
power transforimmer secondary, yet in this
most excellent receiver we find only one
secondary and the statement. ‘“To all
heaters, UX245 filaments and pilot lamp.”

On the sheets that are wrapped around
the 227 and 224 tubes we find the instruc-
tion to the effect, “Plate voltage. maxi-
mum and recommended, 180.” But in this
circuit, whose engineering cannot be ques-
tioned. we find one high voltage lead
running without any resistors to all the
tubes except the second detector. Assum-
ing that the customary plate voltage of
250 is supplied to the 245s, and this would
seem necessary with only one stage of

audio, it would seem that perhaps the
tube manufacturers don’t know just how
good their tubes are. Or perhaps their
right hand knoweth not what their left
hand doeth. B. GARDNER.
Box 296, Coconut*Giove, Fla.

*

Old Fox Sees New Light
READ in Rapio WorLp of December
13th the article entitled, “How an AC
Short-Wave Set Was Designed.” It is

very interesting. I would like to read some
more about it. I am an old fox already,
but maybe I will start all over agdin, if
what Mr. Dana Bacon, of the National
Company, writes is true.

Best regards and a Happy New Year to
you all. M. J. PusNick.

87 Bergen Street,

Brooklyn, N. Y.
x ok Ok

Favors Constructional Data
ECENTLY I have noticed in Rabpio
WorLD articles dealing with some of
the older styles of radio receivers. One

of these dealt with a type of Neutrodyne
with which I am familiar. There are, I am
sure, many readers who now, especially, are
not able to afford the expense of a new re-
ceiver, but having more time than money to
spare will be interested in the possibilities
of revamping the set which théy now have,
using a few additional new parts. I have re-
built quite a few sets, some of which I have
converted from DC operation to AC opera-
tion with a self-contained power pack and
I have had a good measure of success. I
would like to see more constructional ar-
ticles of this kind, because in my opinion
they are timely. More power to your ex-
cellent magazine!
James C. WILKINS,
No. 1214 Darte Avenue,
Rockaway, N. Y.

FADA DEFEATS LEKTOPHONE
Washington.
In a recent decision handed down by
the United States Supreme Court it was
held that the design of Fada speakers
does not infringe the Lektophone patents.

Meter Readings on the Hi Q-31 Receiver

(Continued from preceding page)

the following points, the meter should read as follows:

is barely audible. Under no conditions should the set be re-
tuned to arrive at this low volume setting, since a false setting
will result. All but the antenna equalizer should then be ad-
justed with an insulated adjusting stick or bakelite rod, filed
down, until the signal is brought up to maximum strength. The
dial should then be turned up to 600 kilocycles and the first
equalizer, or the one in the antenna circuit, should then be ad-
justed. In making these adjustments, the ‘“Local-Distance”
switch should be kept toward the “D” side.

As an aid to checking the accuracy of wiring and making sure
that the voltages at various points in the circuit are correct, the
following table of voltages is given. A high resistance DC
voltmeter, one having a resistance of 1,000 ohms per volt, should
be used. In using, connect the negative terminal of this meter
to the chassis, turn on the set and adjust the volume control to
about half on. Attach a piece of wire to the positive terminal
of the voltmeter. When the free end of this wire is touched to

Terminal No. 5 of voltage divider................ 180 volts
Terminal No. 4 of voltage divider................ 90 volts
Terminal No. 3 of voltage divider................ 45 volts
Terminal No. 2 of voltage divider................ 0 volts
P terminal of socket Nos. 1,2, 3and 5............ 180 volts
P terminal of socket No. 4.............cvinnt. 70-80 volts
P terminal of socket Nos. Sand 7................. 280-300 volts
G terminal of socket Nos. 1,2 and 3............... 20-30 volts
K terminal of socket Nos, 1,2and 3............... 1-2 volts
G terminal of socket No. 4. ..oiiiniininnn, 45 volts
K terminal of socket No. S.... vt 10-12 volts
K terminal of socket No. 4. .........covninen, 4 volts
P terminal of socket No. 10........covonveniint, 280-300 volts
F terminal of socket No. 10........ ... oiiinn., 180 volts
G terminal of socket No. 10............coovei.... 50 volts
T terminal of socket No. 10....................... 0 volts
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A Question and Answer
Department conducted by
Radio World’s Technical
Staff. Only Questions
sent in by University
Club Members are ans-
| wered. Those not ans-
wered in these columns
are answered by mail.

RADIO UNIVERSITY

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

1705 MEG.
150

00038

|— SET ANT. PosT

SET GND.POST
0045

FIG. 872
IN THIS SHORT-WAVE CONVERTER THE PICK-UP
COIL IS PUT IN THE GRID RETURN CIRCUIT IN SERIES
WITH THE GRID IMPEDANCE, WHICH IS A 4 MILLI-
HENRY CHOKE COIL. THERE IS ONLY ONE TUNING
CONTROL, MAKING THE CONVERTER EASY TO TUNE.

Grid Modulation Converter

ILL you kindly publish a circuit of a short-wave converter
‘/‘/ in which the pick-up coil is connected in series yv1th the
grid return lead. You have shown many circuits in which
the pick-up coil has been connected in the cathode lead, the
screen lead, and the plate lead, but I cannot recall having seen
one in which it was in the grid lead. I know it is practical
because most superheterodynes are designed that way.—B.L.C.
In Fig. 872 you will find such a converter. It is for battery
tubes and grid condenser, grid leak detection. It will work just
about as well if no grid leak and condenser are used, especially
if the stopping condenser is made small. Now it is marked at

.00035 mfd. but it could well*be*as*small as .0001 mid.

Burn-out of Fuses .

Y receiver is equipped with fuses in the primary of the
line. The other day these fuses blew out and now as soon
as I put in new ones they, too, go. Is this an indication

that the primary is short-circuited or could some other trouble
account for the blow-out?—L.B. ] .

The short which causes the blow-out may be either in the
primary or in one of the secondary windings. If you have an
ohm meter measure the resistance of the primary. It should
indicate something like 5 ohms. If it is nothing, of course, the
primary is short-circuited. Tests should also be made on the
secondary windings, both the high voltage and the low voltage.
The high voltage winding should have resistance of the order
of 500 ohms while the low voltage one has a very low resistance.
It is possible that if one of the secondary windings is shorted,
the short will be outside the transformer so that .the point may
be located by inspection or Ey *reToving the tubeés.

Why Lossers Are Used . )

HY are some intermediate transformers built with a
copper disc between the two windings, or a copper ring
around the coil? It seems to me that this causes a great

loss in efficiency.—J. C. . o )
1f the copper ring or disc is between the two windings it serves
two purposes, first, as a_capacity shield to prevent transfer of
energy through the distributed capacity, and second, as a losser
to keep the selectivity of the circuit down to a desired level. If
the copper ring or disc is inside, outside or at the ends it serves
only as a losser. A shield hetween the windings may be slotted
so that it will act as a capacity ihlild without acting as a losser.

*

Behavior of Short-Wave Converter ) .
HAVE a short-wave converter with a set of plug-in coils. 1
I have noticed that I can tune in certain stations with both the
oscillator and the modulator when the two coils are supposed
to cover different ranges, that is, I have a small coil in the oscil-
lator and a larger one in the modulator and the signals can be
tuned in on both. How do you explain this phenomenon?—
TACs 5611 know, the converter‘is a spperheterodyne and all super-
Yeterodynes bring in every signal in at least two places on the

oscillator dial, provided that the dial covers the necessary range.
Now when you tune n a station with a large coil in the modu-
lator and a small one in the oscillator, the oscillator is evidently

-set on the higher of the two settings. Of course it is also possible

that the coils overlap. In this case the oscillator should be set ata
high value of capacity and the other at a small when the station
is tuned in with both. Again, it is possible that the oscillator
beats with a harmonic of the*siinal frequency.

*

Field Winding for Bias Resistor
OULD it be practical to connect the field winding of a
loudspeaker in place of the grid bias resistor for the 245
power tubes? If it is practical would it be necessary to
by-pass the winding?—L.D.F.

It would be practical to connect the field winding in that
position provided it were wound to operate on 50 volts and 64
milliamperes, that is, if the resistance of the field winding were
780 ohms. If the resistance were higher the bias would be too
high and if it were lower the bias would be too low. It would be
desirable to connect a large foxldellser across the field winding.

Pure Note Oscillator

AM looking for an oscillator circuit which will give a radio
Ifrequency oscillation that is practically pure or free from

harmonics. What circuit do you recommend?—B. F, L.

One method of getting a_pure oscillation is to tune the plate
circuit instead of the grid circuit and feed the plate through a
choke coil. A condenser of large value is connected to the plate
and in series with this is a variable resistance of rather high
value, which is connected to the top of the tuned circuit. If the
variable resistance, which controls the feed-back, be adjusted
until the circuit oscillates very feebly, the waveform is pure.
Another way of doing it is to tig up a push-pull oscillator using
two equal tubes and balancing the circuit very carefully. The
type of feed-back in this circuit may be the same as in the
circuit just described.

* k%
Potentiometer Volume Control

BUILT a short-wave converter and attempted to control the

volume by means of a high resistance potentiometer in the

grid circuit of the first tube. It does not work out as it
should. When the slider is set at one end the volume is terrific
but as soon as I move it a little bit it practically goes out. What
is the reason?—W . H.F.

One trouble may be that the resistance of the potentiometer
is not high enough or it may be that the instrument is defective.
Try one having a total resistance of at least 500,000 ohms, and
make sure that there is a continuous resistance from the antenna
to ground.

* k%
Short-Wave Stations Weak

HAVE built one of your de luxe short-wave converters and

I cannot get many stations unless I turn up the amplification

of the broadcast receiver to maximum. Then I get plenty of
short-wave stations but there is a lot of noise on all of them.
Why do I have to turn up the amplification so high and why is
there so much noise?—F.W.C.

You have to turn up the amplification because the short-wave
stations are weak, not because the receiver is insensitive. One
evidence for this fact is that the signals are noisy when they
do come in. Another is the fact that when the plug-in coils are
made large enough to bring broadcast stations, the signals come
in so strong that the amplification in the broadcast receiver
must be turned down so that the stations cannot be heard with-
out the aid of the converter. And the noise disappears at the
same time.

) * % x
Noise Filter

ILL a noise filter placed in the AC feed line take out
‘/‘/ enough hum to make it worth while? I have reference to

a filter consisting of chokes in series with the line and
condensers across it.—B.D.

Most of the noise that is heard in the set enters it by way of
the antenna circuit and any filter put in the power supply line
will cut out no part of this noise. It will cut out some of the
noise that enters the set by way of the power line. Whether this
is enough to warrant the use of the filter depends on the set
and it would have to be tried to make a determination. Some-
times a great deal of noise and hum is eliminated by putting
a 25-watt lamp from one side of the power line to ground, con-
necting it so that it does not light up. That is easily tried at no
great expense. It does not have to be a 25-watt lamp. Any lamp
that is available in the house will do.
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QUESTIONS

(1)—It is not possible to couple a screen grid tube detector to
an amplifier effectively without the use of resistance coupling.

(2)—By means of a center-tapped choke coil of very high
impedance it is possible to couple a single-sided detector to a
push-pull amplifier.

(3)—A good band pass filter can be constructed by tuning
both the primary and the secondary of a radio frequency trans-
{ormer.

(4)—A band pass filter of this type has a pass-band charac-
teristic which widens the closer the coupling between the two
tuned circuits.

(5)—A band pass filter of the tuned primary, tuned secondary
type, has one peak which is determined by the capacity and the
inductance of the coil in the circuit and another peak determined
by the capacity and the inductance of the coil augmented by
twice the mutual inductance of the two coils.

(6)—Heater type tubes like the 227 and the 224 cannot be
mounted safely in a horizontal position because the heater
clement would sag and come in contact with the cathode.

(7)—Hum can be reduced in a B supply by connecting a series
tuned circuit consisting of a small choke coil and a large con-
denser across the line or in shunt with the voltage divider. It
will practically eliminate the hum frequency if the resistance of
the coil is low and if the circuit is tuned to the hum frequency.

(8)—Hum can also be eliminated effectively by putting a
parallel tuned circuit of similar design in series with the line.

(9)—An oscillator covering the range between 275 to 750 kc
can be calibrated against broadcast stations just as easily as an
oscillator covering the broadcast range.

(10)—Double resonance characteristics sometimes appear when
a receiver is overloaded. That is, a given station comes in loudest
at two points on either side of the point where it should come in.

(7)—The hum in a radio receiver can be balanced out by feed-
ing back energy into the amplifier in reverse phase provided that
the frequency feed-back is equal to that of the hum.

(8)—Quartz is the only crystal that is piezo-active and it is for
this rea%on alone that quarts crystals are used for frequency
stabilizers.

(9)—In receivers in which the volume is automatically con-
trolled by controlling the grid bias on the radio frequency tubes
cross talk between stations results due to modulation.

ANSWERS

(I)—Wrong. It is possible to couple a screen grid tube by
means of a high impedance coil, such as the secondary of a good
audio frequency transformer. Such a coil sometimes has an
inductance as high as 1,000 henries and the impedance at 400
cycles would be of the order of 250,000 ohms, which is as high
as the plate coupling resistors ordinarily used.

(2)—Right. This is done in one of the best known radio
receivers. The detector is a 224 screen grid tube and the coupling
device is center-tapped choke such as the secondary of a high
grade audio frequency transformer. It acts as an auto-trans-
former and impresses the voltage on one tube by direct coupling
and on the other by mutual inductance.

(3)—Right. A circuit of this type is equivalent to a circuit in

Wrong!

which there are two equal coils in series and a small coil in
shunt serving as a coupling impedance.

(4)—Right. Roughly, the width of the band is directly pro-
portional to the mutual inductance and the mutual inductance
decreases as the distance between the coils is increased. Hence
the farther away the coils are the narrower is the band passed.
When the distance is above a certain value there is only one
peak and the single-hump characteristic is sharper the greater
the distance beyond that point.

(5)—Right. One of the peaks is located on the assumption
that the inductance in the winding alone is in the circuit and
the other peak on the assumption that the inductance is equal
to the inductance of the winding plus twice the inductance
common to the two circuits.

(6)—Wrong. The heater type tubes are so rugged and the
heater filament so well protected against sagging that the tubes
may be mounted horizontally just as well as vertically. Indeed,
they are so mounted in one well designed receiver. The directly
heated tube, however, must be mounted vertically.

(7)—Right. This is one way of minimizing hum. If the circuit
is tuned to the hum frequency the only impedance will be the
resistance of the coil and the condenser, and this is comparatively
small so that as far as the hum frequency is concerned the circuit
is practically short-circuited. This method is also employed to
eliminate response peaks due to resonance, but when it is so
used a resistance is connected in series to prevent a complete
short circuit at the resonance frequency. The resistance is
adjusted until the peak is just brought down to the level of the
amplification at other frequencies.

(8)—Right. This method is now used in most commercial
receivers because it is the most effective way of eliminating the
hum for a given cost of the equipment.

(9)—Right. The 275 to 750 kc band is just one octave lower
than the broadcast band so that by, comparing the second har-
monics of the lower frequency oscillator with the frequencies
from broadcast stations it is possible to establish many points
on the lower frequency oscillator. Of course, there is overlap-
ping so that some of the frequency may be compared directly.

(10)—Right. The peaks arising from this phenomenon are
not true resonance characteristics but thev appear to be on the
tuner. The effect does not appear in all circuits because the
overloading takes the form of blocking rather than a drop in
the output. In one instance where the phenomenon appears is
that of the power detector. Overloading in this takes the form
of a decrease in the output, the decrease beginning when the
grid becomes considerably positive.

(7)—Right. This is often done, not only to balance out the
60 cycle hum due directly to the alternating current but also the
hum due to the 120 cycle component.

(8)—Wrong. There are many crystals which exhibit piezo-
electric properties and the reason quartz is used is that it is
more constant and has a greater selectivity than other piezo-
active crystals. .

(9)—Right. When the signal voltage is high the bias must be
made so high that the operating point is on the curved portion
of the grid voltage, plate current characteristic and there is
much modulation or detection.

FREE AID TO A NEW JOB!

SITUATIONS WANTED AND HELP WANTED ADVERTISEMENTS WITHOUT COST!
RADIO WORLD will publish, FREE, under the heading of Radio

Situations Wanted or Help Wanted, advertisements for those who

are seeking radio situations or for employers who are adding to
their working forces.

Address: Industrial Dept., RADIO WORLD, 145 W. 45th St,, N. Y. C.

SITUATIONS WANTED

RADIO SERVICE MAN, 35 years old, desires
position in southwest. Been actively engaged in
radio in all forms since its beginning. Just re-
cently dispose? of own shop. Would like to
get in the sound engineering game. Address,
]I).d_VV. Pickett, 917 No. Washington St., Kokomo,
ndiana.

NATIONAL RADIO INSTITUTE STUDENT
wishes pesition with store or factory., M.
Palmer, 10733 Lafayette Ave., Chicago, Il

YOUNG ELECTRICAL ENGINEER wishes job
in a radio laboratory or engineering department.
Will work for small starting salary. Loecation
preferably in the middle west. D. Zimmerman,
1720 W. Harrison St., Chicago, Iil.

YOUNG MAN, 25 YEARS OF AGE, with 7
months’ training in short-wave at the McKim
Radio and Electric School, Akron, Ohio. Would
like work in laboratory of a radio manufacturing
company. Very much interested in shortwave
work. Willing to start at the very bottom and
work up. Good character. John A. Williams,
Box 13, Star City, W, Va.

YOUNG MAN WISHES CONNECTION with a
Radio Research Laboratory which is interested
in the reduction of received static only. Wptc
S. Stella, 958 How Ave., Bronx, New York City.

WILL GIVE SERVICES, 7 to 8 hours daily, for
opportunity to learn radio service work. Have
chauffeur’s license. Prefer 42nd Street, New York
City, district. Box 156, Radio World.

RADIO SALESMAN AND SERVICEMAN, one
who can meet the public. Fifteen years of prac-
tical experience and theory on receiving sets and
installations. I am no wizard but can get results
and make satisfied customers. Would consider
any location. Robert J. Fogg, Reading, Mich.

EXPERIENCED. Good general knowledge of
technical radio work, construction and repairing.
Am 36 years of age and married. Reference:
Radio and Television Institute, Chicags, Tl
Steve Marko, 139 Brighton Drive, Akron, Ohio.

YOUNG MAN WANTS WORK IN RADIO
LABORATORY or radio repairing. Have had
Technical School Training, and experience. Also
have an Amateur Ticket. Matthew Ajeman, 75
Park Street, Rockland, Mass.
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ALL 40 CLEAR
CHANNELS NOW
T0 GET 50 KW

Washington.

The Federal Radio Commission has just
announced that it is in favor of granting
all forty cleared channel stations the right
to use the maximum output power of
50,000 watts.

The Commission’s Chief Examiner, Ellis
A. Yost, submitted a favorable report to
the Commission, the outcome of nearly a
month and a half of daily hearings.

During the hearings the mass of tech-
nical detail that was reviewed revealed
that the confining of cleared channel sta-
tions to moderate output powers was con-
sidered a waste of their potential use-
fulness. In an opinion rendered by the
Commission late last Spring the authority
to use 50,000 watts was restricted to
twenty of the forty cleared channels, and
this decision meant that only four of the
eight cleared channels in each zone were
assigned to such zone. More than a score
of stations applied for the right to the re-
maining high-power assignments.

Licenses Recommended

First Zone: WHAM, Rochester, 5,000
watts; WBZ, Springfield, Mass., 15,000°
watts; WOR, Newark, 5000 watts, and
WJZ, New York, 30,000 watts.

Second Zone: WHAS, Louisville, 10,000
watts, and WCAU, Philadelphia, 10,000
watts.

Third Zone: WAPI, Birmingham,
WSM, Nashville, WBT, Charlotte, and
KVOC, Tulsa, all 5,000 watts.

Fourth Zone: WHO-WOC, Des Moines,
5,000 watts; WCCO, Minneapolis, 7,500
watts; WMAQ, Chicago, 5,000 watts;
WBBM, Chicago, 25,000 watts, and WGN,
Chicago. 25,000 watts.

Fifth Zone: KGO, San Francisco, 7,500
watts: KGA, Denver, 12,500 watts; KPC,
San Francisco, 5,000 watts and KSL, Salt
Lake City, 5,000 watts.

Denials Recommended

The stations which the Federal Radio
Commission recommends be denied, be-
cause they are regionals, or operate on
limited time, and therefore not eligible
for this class of power, are WW]J, Detroit,
now using 1,000 watts; WREC, Memphis,
using 500 watts at night; WCFL, Chicago,
using 1,000 watts during daylight only, and
Station WTM]J, Milwaukee, using 1,000
watts at night. In addition it is recom-
mended that the application of WBBM,
of Chicago, be denied in so far as it re-
quests full-time operation, but recom-
mends the granting of the requested in-
crease in power from 25,000 to 50,000 watts
of this station.

In a statistical summary, appended to
his report, Chief Examiner Yost has
shown the total number of kilowatts now
in use by all cleared channel station ap-
plicants is 19774 (197,500 watts). The total
number of kilowatts radiated if all cleared
channel applications are granted will be
1,000 (1.000,000 watts).

CHINA’S TRANSMITTER READY
Shanghal.
The Nationalist Government Ministry
of Communications of China states that
its transpacific radio transmitter at
Shanghai is now ready for operation. It
will afford direct communication between
California and China, the service is ex-
pected to be inaugurated on December Ist,
1930.

Word-Mint Adds
Three Expressions

Ray Perkins, National Broadcasting
System comedian, is continuing the com-
pilation of a dictionary of radio words,
started several years ago.

His latest additions to the proposed
volume are:

“Schmoozic”: -Sweet, soft clingy music.

“Ethritis”: Hardening of the eardrums
due to too much listening to the ether
waves.

“Announcerebral obesity”: Fatheaded-
ness as applied to announcers.

SINGERS GIVEN
$25,000 PRIZES

The Atwater Kent Foundation has an-
nounced the winners in the final of the
Fourth National Radio Audition, recently
given at the studios of the National
Broadcasting Company, at 711 Fifth Ave-
nue, New York City. The first prize for
men was won by Raoul E. Nadeau, of
New York. Carol Deis, of Dayton, O,
won the first prize for women. Miss Deis,
a typist, is a soprano and aspires to be
a concert singer. There were ten con-
testants in the finals chosen from the long
list of those heard, and there was one boy
and one girl for each of the five geograph-
ical districts. The other winners in the
finals are as below: .

Miss Mary G. Cortner of New Orleans,
a soprano, and Stephen F. Merrill of
Campbell, Cal., a tenor, each of whom got
a second prize of $3,000 in cash and the
privilege of one year’s free tuition in vocal
culture.

Miss Joyce Allman of Dallas, Texas, a
contralto, and Richards W. Dennis of
Sioux Falls, S. D., a tenor, each got a
third prize of $2,000 in cash and one year’s
tuition.

Mrs. Paula J. Phoenix of Oakhurst,
N. J., a soprano, and W. Eugene Loper
of Jackson, Miss.,, a_ baritone, each got
a fourth prize of $1,500 in cash and are
entitled to one year’s tuition.

Miss Esther B. Combs of Long Beach,
Cal,, a soprano, and Ross Graham, of Hot
Springs, Ark. a bass-baritone won the
fifth prizes of $1,000 each in cash with the
privilege of a year’s free tuition.

Mr. Nadeau and Miss Deis each got
$5,000 in cash, the privilege of two years
musical tuition at an American Conserv-
atory, and a gold medal. They both said
they expected to continue their music study.

Ask 15% of Air Time
for Education Alone

At a recent conference on radio educa-
tion. held at the Board of Education Hall,
Chicago, under the chairmanship of the
United States Commissioner of Education,
William John Cooper, a resolution was
drawn up for presentation to the Federal
Radio Commission.

The resolution calls for the permanent
and exclusive assighment of a minimum
of 15% of all the broadcasting channels
to educational institutions, both private
and Government controlled. Federal Radio
Commissioner Lafount attended the con-
ference. Armstrong Perry, a specialist in
radio education, said that steps were being
taken to apprise Congress to the trend of
the discussions of the country’s leading
educational minds, and that formal aid
would soon be sought at Washington.
studies.
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TRADIOGRAMS

The Grigsby-Grunow Company, sponsors .
of Majestic’s Old Curiosity Shop dramas,
Majestic Home Hour and co-sponsors of
the American School of the Air, all of
which are heard over the Columbia
Broadcasting System, set a new mark in
radio history for a record number of
hours broadcast under one banner. For
the year 10,616 stations unit programs
were presented. Between 10,000 and 25,000
fan letters are received weekly by Majestic
in response to its various radio broadcasts.

* %

A condenser to meet the capacity re-
quirements of the modern Superhetero-
dyne circuit, is being manufactured by the
Dubilier Condenser Corporation, of New
York City, and made available to RCA
Superheterodyne licensees. The new all
metal and mica condenser, named the
toothpick condenser because of its elon-
gated proportions, can be made to capa-
cities of from one micro-microfarad
(.000001 mfd.) to 2,500 micro-microfarad
(.0025 mfd.).

£ k%

The 1931 radio trade show will be held
in Chicago, June 8th to 12th, inclusive.
The show will be held under one roof.
giving opportunities for displays in an
exhibition hall and private hotel demon-
stration rooms. The selection of the hotel
will be made at an early date. The Insti-
tute of Radio Engineers will hold its con-
vention June 4th to 6th, immediately pre-
ceding the trade show, and the Music
Industries Chamber of Commerce and the
National Association of Music Merchants
will hold their convention, June 15th to
18th, immediately following the trade
show, in the same locality. Exhibitors are
required to show current merchandise or
be denied the privilege of having either
a booth in the exhibition hall or the use
of hotel demonstration rooms. Radio
products only may be displayed in the
exhibition hall. Exhibiting members are
permitted to exhibit radio products and
products of their own manufacture other
than radio products in demonstration
rooms, provided such products are offered
for distribution through the jobber and
dealer channels represented by the trade
show attendance.

x % %

Polymet Products has entered the sound
equipment field. Plants of the company
fabricate all the elements entering into
the construction of these items. The
Polymet plant at Winsted, Conn., makes
the copper, enameled and insulated wire.
The Easton, Pa., plant fabricates the coils,
solenoids, chokes and transformers. The
main plant. in New York, is entirely de-
voted to the manufacture of condensers
and resistors. Besides parts manufacture,
Polymet also assembles complete ampli-
fiers suitable for sound work.

RADIO ALARM TRAPS BURGLAR
The effectiveness of a newly installed
form of radio alarm of the Buffalo Police
Department proved its worth recently.
The device detected a burglar in the act
of entering a store. The news was re-
layed to headquarters and the burglar
was arrested within ten minutes of the
time of the arrival of the warning signal.

A THOUGHT FOR THE WEEK
ET’S kiss 1930 goodbye and forget about
the old man. He wasn’t such a bad old
scout; he was just a bit querulous and
touchy and was sworn at so often that he
wasw't able to show the best that was in
him. But here we are, safe and sound, and
ready to greet that youngster, 1931, whose
smiling face looms on the horison; that is,
the smile is there for us to see if we don’t
put on blinders. We threw ours away lgng
ago.
gHere comes 19311 Let’s go to meet the
hoy! He'll treat us the wav we treat him!
Swmile, vou rascals, smile!
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BOARD COUNSEL
SAYS STATIONS
CAN END SLUMP

It is the opinion of Col. Thaddeus H.
Brown, general counsel of the Federal
Radio Commission, that a National Radio
Campaign whose purpose is to contribute
morally and otherwise to the restoration
of public confidence in business, is what
is needed right now. Col. Brown points
out that the revival of business would be
sensibly aided by the broadcasting of in-
formation that would remove the present
cloud of uncertainty that hampers many
business.

Asserting that in fundamentals America
is sound and that its financial structure
basically is strong, Col. Brown said that
the great mass of American people ap-
parently are not convinced of these facts.
Conditions are not good, he added, “but
fundamentally America’s business struc-
ture is safe.” g

Wants 606 to Co-operate

Much care must be exercised in the
type of messages and the selection of
speakers for a radio campaign.

“If tomorrow the 600 radio stations
could inaugurate a series of brief addresses
by outstanding men and women, I am sure
a change for the better would be seen.

“Not a select and chosen few, but mil-
lions of people must cooperate if we are
to expect early improvement in the busi-
ness situation,” he asserted. “In any
campaign to gain public confidence, radio
potentialities must not be overlooked.
This fastest means of communication, can
do much to aid. Radio reaches the famjly
circle every day and every night; an
invited, a welcome visitor.

Must Spread Optimism

“In addition, its effect is instantaneous.
A message can be transmitted to millions
of people in seconds, if necessary, and
thus bring about coordinated and united
action which is most essential.”

The people must be reached with mes-
sages of optimism, presenting the simple
truth. “They must be told about business
conditions, told about them in an honest
and straightforward manner,” he added.
“There must be no clouding of the facts,
no dodging of the truth.”

Television On Air
From Morning to Night

Two 5-kw. radiovision transmitters,
W2XCD at Passaic, N. J.,, and W2XCR
at Jersey City, N. J,, are on the air from
morning till night.

The following schedule is in effect every
day except Sunday, according to the engi-
neering staff of the DeForest Radio
Company :
10:00-12:00 a.m.—W2XCD. Film Features.
2:00- 3:30 p.m.—W2XCR. Direct Pick-

up Features.

3:30- 5:00 p.m.—W2XCD. Film Features.

7:00- 9:00 p.m.—W2XCR. Direct Pick-

up Features.

9:00-11:00 p.m.—W2XCD. Film Features.

Both transmitters operate on 2050 kc.
The 48-line, 15-pictures-per-second system
is used.

Knife Imparts
Sight to Pianist

Lansing, Mich.
At the Lawrence Hospital here recently
the sight of a 25-year-old radio pianist
was restored. The artist, Merwin Jenkins,
born blind, was operated on by Dr. John
0. Wetzel, of Lansing. Mr. Jenkins is a
graduate of the Michigan School for the

Blind, and is known as the Sunshine
Entertainer. He formerly broadcast over
WREO.

The novel operation consisted in the
removal of an intra-capsula cateract from
the right eye, which, after anesthetization,
was slitted nearly in two parallel to the
plane of the lens, which was removed. In
place of the lens a specially ground glass
lens is to be’ substituted. This lens will
have to be ‘removed every day for some
time for irrigation, but in the meantime
normal visual perspective will is assured.

TRANSCRIPTION
MUSIC OPPOSED

Chicago.

Merlin H. Aylesworth, president of the
National Broadcasting Company, opposed
transcribed radio programs in addressing
a joint meeting of the Chicago Advertising
Council and the ways and means commit-
tee of the Chicago Association of Com-
merce at the La Salle Hotel.

“What are these mysterious programs
referred to as ‘electrical transcriptions’?”
Mr. Aylesworth asked. “They are phono-
graph records prepared for use in radio
broadcasts.

“We sympathize with the station which
is too small to be able to afford original
talent, or the station which needs revenue
with which to continue to operate, but we
believe that the phonograph record has no
place on the air. If we are to have broad-
casts of that kind, we had better go back
to the records which we can buy and play
on our own phonographs.

“Tt is a waste of the valuable wave rights
assigned to radio stations to use them in
broadcasting phonograph records. The
living voice, original music and news
events put on the air at the time they
happen are the justification for radio.”

Automatic SOS
Put On Lifeboats

Washington.

Lifeboats of the new Dollar liner Presi-
dent Hoover, are equipped with automatic
radio transmitting equipment that sends
out the international distress signal on
500 meters. The operator of this new de-
vice need not be conversant with the code
at all, it being only necessary for one to
operate a hand driven generator that will
furnish the necessary operative current to
work the transmitter. In addition to the
foregoing, the transmission will furnish
the necessary information to those at the
direction finder, who will be able to de-
termine the location of the lifeboat as
well as its drift. The device was briefly
outlined by Commissioner Harold A.
Lafount. who stated in addition to the
above that the small generator furnishes
sufficient power to operate a lamp. The
service range of the set under normal con-
ditions is said to be 1,000 miles.
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NEW MIKE LETS
ARTISTS WORK
AT A DISTANCE

Engineers of the National Broadcasting
Company have been experimenting with a
new type of microphone called the para-
bolic reflector type. This instrument is
the outcome of the application of the laws
of sound reflection, and by means of it
decidedly improved quality of orchestral
reproduction will be afforded when large
orchestral performances are broadcast
from either indoor or outdoor auditoriums.

One of the novelties is that no longer
is it be necessary for the pickup to be
close to the artists, thus resulting in in the
better mixing of the musical frequencies.

The microphone is provided with a large
reflector to focus on the microphone
diaphragm the sound {requencies that
originate within the focal area of the
reflector. This scheme tends to discrimi-
nate between the desired sounds and those
outside the range of the reflector, and is
said to suppress extraneous noises effec-
tively.

The new microphone’s position corre-
sponds roughly to that of the average
distance of the ordinary listener from the
place where the orchestra is assembled.
This instrument has been adopted for
regular use.

Tone Control Sold
As An Accessory

The radio buying public is offered a
large variety of accessories for attach-
ment to the broadcast. Some of them are
meritorious and some of them are not,
nevertheless a lot of them are sold. The
Jatest helpful device of this class is a
type of attachable tone control which may
be operated on a long cable.

The attachment to the set consists of
a small box with a knob on the front.
The box can be placed inside the set or
on top of the cabinet. Two wires lead
from the back of it. Two wafer-like
adapters at the ends of the wires fit under
the output tube prongs.

Blaricom with Electrad

The progress of Electrad, Inc., in de-
veloping its amplifier business has resulted
in an enlargement of its technical staff,
said Arthur Moss, president of the com-
pany. Millard Van Blaricom, expert in
amplifving systems, is now on the tech-
nical staff of Electrad, Inc. Mr. Van
Blaricom will assist customers in their
problems with amplifiers and their appli-
cation, assuring a close co-operation be-
tween our company and its customers.

PERMIT FOR PRINTER SYSTEM

The Federal Radio Commission has
granted a permit to the American Radio
News Corporation, a subsidiary of the
Hearst interests, to erect a long wave sta-
tion for use with a multidirectional radjo
printer system. The permit is for the use
of 750 watts on 95 and 99 kilocycles. Sta-
tions WAI, Atlanta, Ga, and KIP, San
Francisco, operated by the same company,
will change their equipment to conform.
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nineteen different wvoltages.

the msximum voltege 13 not more than 400 volts.
dra Conservative rating, 40 watts.

Multi-Tap Voltage Divider

the twenty taps of the new Multi-Tap
The total is 17,100 ohms and affords

The Multi-~Tap Voltage Divider 1s useful in all circuits, including push-pull and single-
sided ones, in which the current rating of 100 milliamperes is not seriously exceeded snd
Higher voltages may be used st leaser

GUARANTY RADIO GOODS CoO.

143 W. 45TH ST., NEW YORK, N. Y.

The expertness of de-
sign and eonstruction
will be appreciated by
those whose knowledge
teaches them to appre-
eiate parts finely made.

When the Multi-Tap
Voltage Divider 13
placed across ths filt-
ered output
supply which serves a
recelver, the voitages
proportion to
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through the various
resistances. By making
connection of grid re-
turma to ground.
lower voltages may be
used for negative bias
by connecting filament
center, or, in 327 and
224 tubes, cathodeto a
higher voltage.

1t push-pull 1s used,
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One of the most sensitive sand most faithful dynsmic spesk
built-in Westinghouse
8 d with 10-ft. A.C. cable and plug,
house socket, 110 v. 50-80 cycle, and two 10-ft. tipped leads for connec-
tion to set. Wiill stand up to output of 350 tubes in push-pull, but will work well on
any set. battery-operated or A.C. Order Cat. ER-D-AC. List price $25.00; net price

9-inch outside diameter cone, with
output transformer and 8 board
to go into

er chasses, the Erls, has a
Rectox metallic rectifier,

$10.50

6v. DC model, to be energized by your 8-volt storage battery. Order Cast. ER-6-v. @............... veue 850
GUARANTY RADIO GOODS CO., 143 West 45th St., New York, N. Y.

Trouble-Finding
Dial FREE!

Here is an 8” diameter dial that you slide around
to shoot trouble in an audio circuit or B mpg)ly
or power amplifier. Trouble is divided into five
groups: distartion, howl, dead amplifier, weak
nfnlls and bum. By sliding the dial to one of
fitty different positions the cause of the trouble
is read in the slotted opening. Invented by John
F. Rider. Send $1.00 for eight weeks subscrip.
tion for Radio World and get a Trouble.Finding
Dial free with instructions on back. If extending
an existing subscription please so state.

RADIO WORLD

145 West 45th Street, New York, N. Y.

CIRCUIT DIAGRAMS

115 Circuit Diagrams of Latest Commercial Re-
ceivers and Power Supplies, by John F, Rider.
Each in black and white on separate sheets
8 x 11. Send $3.00 to RADIO WORLD for ¢
months’ subscription and get this FREE.

AMER-TRAN AUDIOS

ntage, do luxe
(1ilustrated), primary,
in deteetor circuit. has
henrys inductance
at 1 ma; turns ratio,
t. DL-1, list
price, $8.00 net $4.70.
Push-pull input
transformer. turns
ratio, 1-to-23%; single
Drimary; twoe separate
¢ windings for secondary;
., st price,
12; net, $7.05.
{Remit with erder
and we Day transporta-
tion.]

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

Quick Action Classified Ads

Radio World’s Speedy Medium for Enterprise and Sales

7 cents a word—$1.00 minimum—Cash with Order .

POWER UNIT CONSTRUCTION—The book that
enables you to wind your transformers, chokes,
and figure correct size resistors for the voltage
control, and other valuable information. Price
.50. Shipped C. O. D.. Ralph B, Davis & Co.,
Prestonsburg, Ky.

RADIO COURSES, sets, books, bargains. Stephen
Plavetich, 1597 East 47th St., Cleveland, Ohio.

POWERS PACKS, 110 volts, 60 cycle. Supply 133,
2% and 5 volts AC, 165 volts DC. Complete with
280 tube $6.25. Cash Radio, 1013 N. McDonel St.,
Lima, Ohio .

FOR SALE HiQ 30 CHEAP. F. L. Hanson,
Ilion, N. Y.

“A B C OF TELEVISION” by Yates—A compre-
hensive book on the subject that is attracting
attention of radioists and scientists all over the
world.  $3.00, postpaid. Radio World, 145 West
45th St., N. Y. City.

.OUR CONVERTER makes

MAJESTIC, RADIOLA, etc. Drum Dial Cable
by foot or mile. Service men’s test prods,
50c, 75c, $1.00. Blan, the Radio Man, Inc., 89
Cortlandt St., New York.

NEW TUBES 50c, 226-227-224-245-280, For par-
ticulars write, R. B. Jolley, Valdosta, Georgia.

your radio public
address system. Bay Laboratories, Box 1183, San
Francisco, Calif.

BARGAINS in first-class, highest grade mer-
chandise. B-B-L phonograph pick-up, theatre
type, suitable for home with vol. control, $6.57;
phono-link pick-up with_vol. control and adapter,
$3.32; steel cabinet for HB Compact, $3.00; four-
gang .00035 mid. with trimmers built in, $1.95;
.00025 mfd. Dubilier grid condenser with clips
18c. P. Cohen, Room 1214, at 143 West 45th
Street, N. Y. City.

HORN UNIT, $2.25--This is the Fidelity Unit and
has stcod the test of time. Guaranty Radio Goods
Co., 143 W. 45th St.. New York.

www americanradiohistorv com

MAGICALLY CLEANS FALSE TEETH-—
WHATAJOY Wonder Cleaner, Instantly removes
fidm. cans and purifies plate. Approved by
licensed chemist. Costs about 5c per mo. A big
treat awaits you. Prepaid 25c. WHATAJOY
LAB., Atlthambra, Cal,

A. C. SUPER WASP and power

k  $35,
W. J. Reed, Aurora, IIl. s

SONG WRITERS—Poems, Melodies, POTtunity.
Tommie Malie, RW-4215 North Ave.,%hicago. 7

IMPOQRTED NOVELTY OF MYSTERY.
Fascinating and amusing, sample 15c, Ray-Hud
Co. Box 471, West Tulsa, Okla., Dept. R.

PERMACHARGE: New permanent battery
charger for motor cars. Easily installed on any
car. Will keep your battery up under all weather
conditions by simply plugging into light socket.
A real help to automobile radio. For particulars
write. Permacharge, Inc.,, 4394 Pearl Road,
Cleveland, Ohio.


www.americanradiohistory.com

December 27, 1930

RADIO WORLD

The New Jiffy Tester

Chromium-Plated Case and Accurate Meters

NEW and improved

Jiffy Tester,improved

in both performance
and appearance, is Model
JT-N. The meters are of
the moving iron type.
Tested on precise batteries,
they show errors not ex-
ceeding 29,. As for appear-
ance, the case is first cop-
per plated, then nickel
plated, then chromium
plated, giving a lustrous,
permanent, non- - peeling
non-rusting finish. It is the
same finish found on hard-
ware in fine automobiles.
The handle and lock strap
are genuine leather.

Jiffy Tester, Model JT-N, con-
sists of three double-reading
meters, with cable plug, 4-prong
adapter, test cords and screen
grid cnf: le, enabling simultaneous
reading of plate voltage, plate
current and filament or heater
voltage (DC or ACQ),
plugged into the socket of eny

set. The ranges are filament,
heater or other AC or DC: 0-10

v, 0-140 v; plate current: 0-20, 0-100 ma; plate voltage: 0-60,
0-300 v. lt makes all tests former models made.
for each range,
device is built in a chromium-plated case with chromium-
Instruction sheet will be found inside.

is also i ibl

plated slip-cever,
Order Cat. JT-N.

GUARANTY RADIO GOODS CO.

143 WEST 45th STREET (Just East of Broadway) NEW YORK, N. Y.

Each meter
The entire

order for JT-N
and we will pay
transportation}

[Remit $11.40 with

ARISTOCRAT FLOOR SPEAKER

With Molded Wood Horn and Horn
$12.00.
Acoustical Engineering Associates, 143 W.

Motor built in. Good value.

45th St., N. Y. C.

NATIONAL

Velvet B Eliminator

180 Volts (280 Tube Free) $16 13

Latest Model National Velvet-B, Type 3530,
handsome crackle finish black metal casing, for uua
with sets up to snd including six tubes. Input

105-120 volts AC, 50 to 60 cycies. Output, 180
volts maximum at 35 milllamperes. Three vnuble
output intermediate voltages. (Det., RF, ).

Eliminator has excelient fllter system to allmlnue
hum includi ing 80 henry choke and 12 mfd.

!
(bllmlnator Licensed under patents of the Radle
Corporation of America and associated companies.)

Guaranty Radio Goods Co.
143 W. 4TH STREET
(Just East of Broadway)
NEW YORK CITY

DIAMOND PAIR, $1.20

Antenns ooll and three
eirouit tumer (linllo hole
« panel mount) .0008
mfd. tuning. onnd
bakelite, Offiela] coils lu
all md-ll of Diamond
of the Alr. Palr (u

.00088 mtd. - - - $1.28

RADIO GOODS CO.

GUA
143 W, 45th St. New York, N. Y.

1930 ISSUES OF RADIO WORLD
TO COMPLETE YOUR FILES

If you missed any copies of RADIO
WORLD while away on vacation this
Summer, you can procure these through
our Circulation Department at 15¢ a copy,

or any 7 issues for $1.00.

RADIO WORLD
145 W, 45th St.

New York City

Subscribers: watch the date line on your wrapper

If the explratlon date line on your wrapper indicates that your nubscnptxon has
explred or is about to expire, please send in renewal so that you will not miss any
Subscription Dept., Radio World, 145 W. 45th St., N. Y.

copies of the paper.

FILL. OUT AND MAIL NOW

; - SUBSCRIPTION BLANK

RADIO WORLD

RADIO WORLD
Please send me RADIO WORLD for
SUBSCRIPTION RATES:

One Year, 52 Issues......

145 West 45th Street, New York City
months, for which

please find enclosed

Add $1.00 a Year for Foreign
Postage; 50c for Canadian Post-

{1 If this is a renewal, put cross
in square at left.

age.
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A WIDE CHOICE
OF PARTS

UNSHIELDED BROADCAST COILS

ON 3” DIAMETER BAKELITE
(Cat. SGT-5)—Thres circuit tuned for .0005 mfd.
condenser, for use where the untuned high impedance
primary is in the plate circuit of a screen grid tube.
Tl';)e tuned aecond.ary may be connected to any type
(Cat. SGT-3)_Same as above, only for .00035 mfd.
G+ EHTY . a00000000000000000000000000000000000000
{Cat. 5- HT)—S ecial three-circuit tuner for .0005 mid,
tuned orimary iIn plate circuit of 8 screen grid
tube; untuned sscondary

(Cat. T-5)—Standard 3 clrcult tuner for .0005 mfd.,
where primary is for any type of tube other than
plate circuit of screen grid tube.........cccceeeae

(Cat. T-3)—Same as T-5. except for .
condenser Instead of for .0005.......00000enennr.s

{Cat. 2-R5)—Radio frequency transformer for .0005
mfd. condenscr where high impedance untuned
primary 1s in plate eircuit of a screen grid tube,
and secondary is tuned by .0005 mfd.

(Cat. 2-R3)—8ame 2s 2-R5, except that it 1s for
L00035 mfd. tUNINE .. ..eiiieeiiieieeieiaesiianns

(Cat. 5-TP)—Radio frequency transformer for use
where primary is tuned and placed in plate circuit
ol’ sueen xrld tube, while secondary is not tuned.

for 00035 mfd tWNIng. . oo iiiieiiiieiiieeens
(Cat. RF-5)-—Radio l’requcncy transformer for .0005

mid. tuning, where untuned primary is_ in_Dblate

cireuit of any type tube except screen grid. Useful

8180 a5 antenna COUPlEr.......cievivovsosansasans
(Cat, RF-3)-—Same as Cat. RF

for .00035 mfd. tunINg.....ccevevecencrcncocsons

RADIO FREQUENCY CHOKES
(Cat. 50-MLH)--A radlo frequency choke coil for
filteation in broadcast use, as In screen or plate
leads, particularly detector plate, or in the output
{plate circuit) of a ghort-wave converter. Mounting
bracket supplied. Not shielded...........covvuee
(Cat. QML)—A radio frequency choke for short-wave
work only. Inductance, 4 millihenry. Wound on
3%’ diameter bakelite rod, with connecting lugs at
end, and meunting bracket............ccii00iienn

FILTER AND BY-PASS CONDENSERS

(Cat. HV-1)—Compact 1 mfd. filter condenser, for use
in filter section of any B supply intended to work
245 tubes, single or push-puil, and rest of tubes
in receiver

(Cat. HV-2)—C

supply
(Cat. AVX “8)—Compact 8 mfd. "Aerovox dry ~ eiec-
trolytic IJc,ondemm' with mounting bracket, for 245
(Cat. LV 1)—1 mfd. low-voltage condenser for by-
paninz 200 v. DC ratinB......covviiiniiernoness
(Cat. V-2)—2 mfd. low-voltage condenser for by-
pauinz 200 v. DC rating.......coiveeeinaranns
(Cat. LV-4)—4 mfd. low-voltage condenser for by~
pauinz 200 v. DC ratin€....coveceveeeencnnns
{Cat. SUP-31)—Three 0.1 mfd. b¥ypass eondenseru
in one compact case. 200 v. DC rating

KNOBS AND DIALS
(Cat. KNB-2)—2-inch dhmetet moulded bakelite
black knob, no pointer; %4’ &
1 dinmeterh

;noulded
L
diameter moulded
walnut knob, with pointer; %’ shafl............
{Cat. MCD)——Marco vernier dfal; moulded bakellte,
black; pilot light window..........c..cieeevenns
(Cat. NAT-H)—National velvet vernier drum dial,
type H, with modernistic escutcheon, color wheel
(rainbow feature) ........cc.cvieconcnccnsnnaras
{Cat. NAT-G)—National velvet vernier flat type dial,
for use when tuning condenser shaft is at right
angles to the front panel; modernistic dial; single
color projection .........coiiiiiiiiiiiiiiiononans
(Cat. NAT-VBD)—National velvet vernier black
moulded bakelite circular dial, variable ratio lever,
g-lckmt 20-1; reads 0-100-0; with dial light and
racke!

BLUEPRINTS
(Cat. BP-3A)—Blueprint of three-tube Supertone
short-wave converter, using 227 tubes; flament
transformer external; coll winding data, list of
parts, schematie diagram iIncluded................
(Cat. BP-3B)—Blueprint of the battery model of
above, with 227 heaters in series.................
(Cat. BP-DLC)—Blueprint of DeLuxe short wave
. converter, using two National VBD dials, two Ham-
mariund SFL 0005, precision plug-in colls......
(Cat. BP- 33)_Elueprint of the HB- 33, seven-tube
screen-grid battery set, using 222s for RF, push-
pull 171A outDut .....eveiuiniinieenionnnnnccnnnn
(Cat. BP-44)—Biueprint of the HB-44, eight-tube
AC screen-grid set, 245 push-puil output; screen-
grid power detector ...........c..c 0000 i0i0naann
(Cat. BP-SGD-4)—Blueprint of 4-tube battery Dia-
mond of the Alr, one stage RF 222, regenerative
detector, two transformer &UAI0. .. .oce.eouusvn.ns
(Cat. BP-PPBD)—RBlueprint of 5 tube battery Dia-
mond. Extra tube due to push-pull output, either
I12A 0 1T1A L .eeie.ivieoaniruineroniarannansnssss
(Cat. BP-DBX)—Blueprint of 4-tube Diamond, for
AC cperation, screen-grid RF; ne B 3upply, as
180-volt B eliminator is to be used..............
(Cat. BP-UNB)—Blueprint of 4-tube Universal, with
292 RF; battery operatlon .................00..
(Cat. BP- T.IB)—Blueprint libraty of AC hookuns..

95
.95

.80

.80

.60
.60

.55
.55

.85
.55

.47

1.47
.50
1.00
2.00
57

.18
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.80

3.13

.25

.25

.25
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GUARANTY RADIO GOODS co.
143 West 45th Street, New York, N. Y.
Enclosed please fin
ship at once the foliowing:
SGT-5 90¢ SUP-31 @
SGT-3 90¢ KNB-2
5-HT

el it b
5- g3 driy
Emu'ﬂ'ﬂ““‘ e

EE

@ i
. 5 e
g g
@ (m] &
8 55¢ 3 BP-3B %
B @ 5S¢ ] BP-DLC @
@ L %
4 L
g : :
@
% I @
@

1 Maeil items C., O.

tJo coacoaancoano for which please
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A Complete Line of Radio Books!

SERVICE MANUAL RAMSAY HAAN RADIO MANUAL ANDERSON and BERNARD

under-

tubes in audio
channels, s a
prerequisite to-
day, when
audio amplifi-
cation is to the
fore in radio,
in pubiie ad-
dress  systems
and in the
talkies.
‘‘Audie
Power Ampli-
flers’” 1s the

*‘Radio  Trouble
Shooting,” by E.
R. Haan, passes
over theory, tells
what to do to cure
troubles. 300 {l-
ll{:gl:‘lionl,s flexible

361 page:
810" % Order Cat The new edition of “The Badie
HAAN... @ $2.00 Manual’’ answers questions sbout

“g m ental the principles, methods, or ap-

B-dlopr" B‘“B‘ paratus of radio transmitting and
y 0 . receiving. A complete course in

portant subject.
The authors are J
E, Anderson, A..
former instructer in
physics, University of
Wisconsin, former Western
Electric engineer, and for
the last three years technical
editor of *‘Radio World’’; Her-
man Bernard, LL.B., managing
editor of ‘‘Radio World.”” The book
begins with an elementary exposition

*‘Official Bervice
Manual,’”” by Gerns-

?ﬁmtxgoﬂ!‘h' l'i‘l,oo Irslronfueyf;hnlcrh'lnn" radio operation in a single volume. of the historical development and
grams of commercisl diana  University. 20 big chapters include: Ele- clrcult constitution of audio amplifiers
Tocelvers and Dowe 355 pages, 168 13,  mentary  Electrieity and M and sources of powering them. From this
amplifiers: 352 pages: lustrations,  Clotn  Detlsm; Motors and Generators: simple start 1t quickly proceeds to a well.
inelndes kd on eoverr. o'(I)'f-del' Cat, Storage Batteries and Charging considered expositfon of circult laws, in-
servieing. . Welght — REX......@ $2.75  Circuits: The Vacuum Tube; Cir- cluding Ohm's laws and Kirchhoff’s laws. The
234 Ibs, Complete - "F‘u‘n‘d.n.:'nontnll e %,?;'[ﬁ'aglr‘:y,mmsuhvtﬂ“'g"&g: determination of resistance values to m’odg.ioi
a;lblr tl;!dar. gl'u- The index to the commercial wiring dia- Radfo,”” by Ram- and 100% = Modulation: Wave- ty;:‘:uH:dpowgn:r;pllllﬂe::“nflye]buu:ﬂm‘:‘:ndez%mplu:
R R A N I e ol B Tl Rl e T
A . anu- ustrations. ave Traps. early pages, ’ ’ - -

Order Cat. OBS% facturers’ names, with mndel nsmes and Order Cat. RFM 369 illustrations; flexible fabrikoid g;:ug]?k dtl‘;:“:o °§h.‘ cgu%::::r .m);:g::;umo‘:ft f;!clh
veevenneane. 88, numbers stated. @.......... $3.50 cover. Order Cat. MAN @ $6.00 power amplifiers commercially. Tube ch rstio

tables and curves profusely included. Cloth
cover, 193 pages. Order Cat. APAM ....@ $3.50

The SUPERHETERODYNE

This is a new volume by Anderson and Bernard
dealing with the principles and practice of the
Superheterodyne method of receiving. It explains
the function of the oscillator, the modulator, the
pre-modulator selector, and the intermediate fre-
quency amplifier. It explains the cause of repeat
points and gives methods for avoiding them or
minimizing their effect. It. expounds the relative
advantages and disadvantages of high and low
intermediate frequencies., and shows the effect of
selectivity on the quality. -

It {llustrates various forms of oscillators and
tells of the advantages of each. - Different types
of modulators and pick-up systems are explained
and their advantages stated. Different methods
of coupling in the intermediate frequency amplifier
ure shown.

Image inerference 1is discussed in detail snd
methods given by which it may be reduced.

A special method of ganging the osciHator to
the radio frequency condensers is explained, »
method which allows either the high or the low
oscillator setting to be selected by means of a
variometer In the oscillator circuit.

One section 1s given over to coil design fo
the radio frequency tuners, the oscillator, ana
the intermediate frequency fiiter.

BOOKS BY JOHN F. RIDER

Two new books by Rider are: 5

(1)—*Practical Radio Repairing Hints,”” a handbook for
the radio worker. Replete with facts and figures. hints and
kinks. No Theory. No Formulse. In it you will find ex-
planations of the modern radio systems, automatle volume
control circuits, new forms of voltage distribution . . . auo-
mobile radio sets, publie address systems, exc. Order Cat.

(2)—"'Practical Testing System the first complete collec-
tion of accurate and Dractical testing circuits of interest to
the service man, professional se builder and experimenter.

Among the many testing systems described in this book are
tube testers, caDacity measuring systems, signsl genersors,
n:ilo frequency oscillators, audio oscillators, vacuum tube

tmeters, testers, ty testers, etc. Material
for the man who wants a simple test uni or desires a lsbora-
ory arrangement. Order Cat. PTS . ceer @ $1.00

Other books by Rider are:

““Trouble Shooter’'s Manusl,”” the first comprehensive volume
devoted exclusively to the topic. It is not only = treatise for
service men, telling them how to Overcome their most serious
problems, and diagramming the solutions, but 1t 1s a eourse
in how to become a service man. It gives details of servicing
and includes more than 100 actusl factory-drawn disgrams
of commercial receivers. 240 pages, 8 x 11,” 200 illustrations.
Order Cat. TBM ...vcviviininrecccceicnnceseeesss @ $3.50

*‘Supplement No. 1,’’ containing 115 diagrams of commercial receivers. supplementing the 2 i Audio smplifiers suitable for Superheterodynes
Shooter's Manual,”’ but Bbot ‘dupllcltlng_ any. These 115 diagrams are supplied loose. ‘They .rgh.“;[::”::" 1.‘3;3:1:; are also described. These include tranaformer.
to those in ‘““Trouhle Shooter’s Manual. Order Cat. BUPP-1 ... ..c.oeerenunertenrerareaanann, Lo.... @ $1.20 resistance, and Dush-pull amplifiers both for AC

*Mathematics of Radio,”” by Rider. 128 pages, 8% x 11°, 119 illustrations, bridges the gap betwsen the novice an &
and the college professor. It gives a theoretical background so necesssry for a proper understanding of radio and sudio While the hook 1s primarily intended to e
eircuits and their servicing. Formulas for capacity, inductsnce, impedance, resistance, etc., sre explained Flexible cover. pound the principles of the Superheterodyne, the
Order Cat. MOB. . e.u.teureeeanassssosasetooisuuuiieesetssrossssosssstsassstsnaennans $2. practical phase has not been neglected. Detailed

descriptions of AC and DC Buperheterodynes, de-
signed in conformity with best practice and sound

TWO MASTERPIECES BY PROF. MORECROFT e S Seersitons e ol i

trated. Order Cat. ABSH ............ @ $1.58

«Principles of Radio Communication,” by Prof. John “’Elements of Radio Communication,”” written in plain
H. Morecroft, second edition. Prof. Morecroft. of the  language, requiring little n "
Electrical Engineering Department of Columbia Uniyersity another fine Morecroft b{:%l{:'.ld“'ll?!?e kﬂm”{'.' :‘ :ﬁ;ieg FOOTHOLD ON RAD[O
and past dent of the of Radio Engineers, course on the eelments of radio, containing much material In simple English that any one can understand.
1s s noted authority. Prior electrical and mathematical never before published. 226 pages, 170 illustrations and the technical side of radio is presented by
knowledge required. 1,001 pages and 831 {llustrations. a complete index. Cloth bound. This is one book you Anderson and Bernard in their book, ‘“Foothold on
Cloth-bound. Order Cat. M-PRIN. ............ @ $7.50 must have in your library. Order Cat. M-ELEM. @ $3.00 Radio.”” Any one who can resd English can
- understand this book. It is intended for the
sheer novice. The treat t is non-mat ical

THREE BOOKS BY MOYER AND WOSTREL The origin of he hroadcast :::e'tolrttzx l'il:la:%:l.ll,

reception, amplification are
language. Side bands are explained simply. The

The need for an up-to-date book on radio tubes that answers all the important questions h:
A Moyer, Director of University I‘:(x)temlon,n :ng{ Jﬁlan 1:1 Wostrel, instructor in radio anlzilng;}etl;g?”odnf"{ug;m%'! :Zm)!edof. n;ec:ol;glll! te::]lrcuku . h.:;te rm;a:u(-’axg,e dd:;
University Extension, M“uc%l‘uen. &p’rtmrtin B un‘:ice.r l;ll.l‘]. This book 1a a complete discussion of tube prin- loudspeakers, explaining the different kinds and the
eiples, !uinctllons and u:e.l; “ I3 G‘“en‘lwlsh mSuncy At gwtglecool;:llign of tvu:ulum tubes are explained in as principles of their operation, Performanee is com-
csl a . v e costruction, 0 i
and use of vacuum tubes as well ap apecifications for vacuum tubes and lppllcatluonl for dl.s?al:: c;;t.rc:l";t!io?nd::::rl{:‘l D.trled' !,sgglo'coupnn% %)’e m]:{huphm';di lho! the
processes and precision messurements. 297 pages, cloth bound. Order Cat. MWT. (3 d eracuuilitube-Nw!tiapsnecialfanatysie
K Practios]l Radio,’ including the testing of radio receiving sets. = 378 . ee . of plate current and its behavior. Those who have
order '%:t‘ MWD, L LT 8 pages Cloth@ bound. been :hirs{tlr;g tor d: boo}r that :]eladlly re;’etall t:nl:'
¢ . b Qooonnogoonoo 2. marvels o o radio sclence will appreciate {
“v;Pr;:;{‘i::al I(l):g:r; (ét:lrtrnctlon and Repairing, 339 pages, & com @edl.nzugb ““tled volgn:ie. cPaper cover 80 pages, fully Isllul-
B ettt ettt a e ee e e et e aees it aaesaeraanecearan 5 trated. rder Cat. For ......e...0.0e.. @ $1.00
11 ?”
Radlo World, (45 West 45th Street, New York, N. Y. A B C OF TELEVISION
Bnclosed please find $.......... for which please “A B C of Television, or, Seein . - ”

. » Or, g by Radio,” by Raymond Francis Yates, editor of ’‘Television,’* formerly edito
send st once, postpaid, books indicated by my crosses of “Popular Radio.’ 210 pages (5% z 8%-). 100 illustrations. — Cloth bound,  This book 1s not a dull, technical
[ Cat. ORSM @ $3.50 O cat. PRRH @ $2.00 treatise. Rather, it 18 a popular. easily understood and practical book containing descriptions of television systems,
O Cat. HAAN @ 3.00 OCat. PTS @ 1.0 and also detailed information concerning many fascinating television experiments that may easily be conducted with modest
O Cat. REX @ 275 OCat. TSM @ 3.5 equipment, It 18 not a book for engibeeing ‘“‘high-brows’* nor is it a superficial treatise written merely to entertain and
[J Cet. RFM @ 3.50 [JCat. SUP-I @ (.20 amaze the novice. It s an intensely practical volume written for those who want to do things. It stresses the ‘how’’
[) Cat. MAN @ 6.00 O Cat. MOR @ 2.00 of the art as well as the “‘why.”” 1In its it i8 an demic treatize brought down to the level of the lay mind
[ Cat. APAM @ 3.50 O Cat. M.PRIN @ 7.5 Engaging in its simplicity, penetrating sand wide in its scope, it stands as the first popular American book devoted
[ Cat. FOR @ 1.00 O Cat. M-ELEM @ 3.0 to television and telephotography. The book contains two hundred fifty pages profusely illustrated. The reading matter
[ Cat. ABSH @ 1.50 0O Cat. MWT @ 25 18 arranged in simple stepPing stones dealing with the problems of scanning, amplification of light modulated signals,

t TEL @ 3.00 O Cat. MWP @ 2.50 photo-electric cells and neon lamps. The book has been written especially for those who wish to build and use televieion
o
[ Cat. DRA @ 6.00 O Cat. MWC @ 2.50 receivers and transmitters for entertainment and research purposes. It is written for amateurs and experimenters who
[J Catt PRK @ 8.50 O Cat. RTT @ 7.50 crave action and results rather than high-sounding theory. Order Cat. TEL......... ¥
“Drake’s Encyclopedis,” new edition, 3% " thick, weighs 3% b 1,025 illustrations.  Order
NRME ccccecvsecccnnnses 8L DRA. oeveenereennnnsssessseasosanasesnssseseansssssesssassessassssrasssssssassssrssseseseeiecseens.@ $6.00
Address  ...ccceoeeece *Principles of Radio,” by Keith Henney, M.A., former director, laboratory, Radio Broadcast. 477 pages, 303
City . . State ... illustrations. Order Cat. PRE...cccieeveeereecssrssrasasasesrsesccsossccccs oo 000000000000000000000000(&) Lk
C] Check here if C. O. D, s desired. #Radio Telegraphy and Telephony,”” by Rudolph L. Duncan and Charles E. Drew, of Radio Institute of America.
Order Cat. T s e ess e s oonennsanessunsncnnsssnsnessssssnnsassssascssessssassesssssssscseesasssesieeec@ $7.50

Remit with Order for Books and We Pay Postage
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