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Short-Wave Converter with Filament Supply

View of a short-wave converter with filament supply,
on a 5x6% inch panel. See article on pages 5, 6 and 7.
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AC SHORT-WAVE
CONVERTER WITH
FILAMENT SUPPLY

HE latest

Supertone Short-

Wave Converter
is the three-tube
model with fillament
supply built in,
using three 227
tubes, single tuning
control, Hammar-
lund condenser, and
plug-in coils. The
panel has only the
AC switch (left) and
the tuning knob

Cat. SUP-3FS Wavelenztg range,
Uses three 227 tubes, with 15 to 120 meters,
filament transformer built with total of onlé'
in. Cat. SUP-327-B has the w2 coils —Bernard
same external appearance. tion, 34 millihenry

chokes, precision parts throughout, as specified by
Herman Bernard. Tunes quietly, No grunting,
body capacity or squeals. Works with any broad-
cast receiver, without molestation of receiver,
Order Cat. SUP-3FS (all parts, includin
cabinet, blueprint}) @...cccoveveiiiieiiiieiiaains $9.58

Battery Model

The companion model for battery operation,
same external appearance as the other, precision
parts, uses 237’s Eemers in series across a 6-volt
storage battery. Leak-condenser modulation.

Order Cat. SUP.322-B  (all parts, including
cabinet, blueprint) @......cceeieiiioionaeiaienns $6.61

Short Waves for $4.87

Qur earlier model
converter consists of
different_parts, uses
no plug-in coils, but
a .00035 mfd. tuning
condenser and wave-
band switch. Leak-
condenser modula-
tion. Three 227
tubes, wave band
covered, 30 to 110
meters.

Order Cat. SUP-
3A, for AC model.
requiring an exter-
nal filament supply,
extra; all parts,
Avpearance of CAL SUP-sA gibinet Bluenping
and Cat. SUP-3B. Order Cat. SUP-

3B, for 6-volt storage battery operation; all parts,
cabinet, blueprint, @....ccoovieriiiiieisieiss. $4.87
[Wired by Air King Products Corp. @ $1.50 exira.
any model. Add “W?"” to catalogue mnumber.]

Parts for Short-Wave Work

Hammarlund 200 mmfd. midline junior con-

denser, specially made for Supertone.
Works in 2/ diameter, frame depth 234"".
Cat. HSC @... oo vvenvres 0000000006000000000 $1.35

Supertone Y-millihenry RF choke, no dead
4 s

spots, oscillation preserved at all tuning

points (Cat. QMH) @....ovvvveeiiiiinnian, .47
Supertone Triple 0.1 mfd. condenser, three

in one case (Cat. SUP-31) @........c.....0 .57
Supertone 50-millihenry RF choke, for modu-

lator output (Cat. SUP-50) @.............. .57
.00035 mid. Dubilier mica coup.ing condenser

(Cat. D-35) @.euuiieunreieeinneeancnneeanes .12
0015 mid. Dubilier mica fixed condenser

(Cat. D-15) @..ccvuniencnennanes 00D00000006BO0 12
Supertone 2Y%-volt filament transformer; pri.,
105-125 v.; sec., 2V v. center tapped (red);
works up to four 227 or 224, In shielded
case. Size 27/16 high x 234 x 2%"”. (CAT.
SW-FT) @.ouevvrrnarernncaasronaaans 000000000 2.50

Supertone Products Corporation
216 Wallabout Street Brooklyn, N. Y.

« HOoTEL LUDY

\' ATLANTIC CITY'S

HEWLST

IEENTRALLY
LOCATED

. FIREPROOF

HOTEL

$62°
DALY
AMD UP
AMIRICAM
AN

PRECISION

POWER

EQUIPMENT
AC Power Transe

former, Cat. 245-
PT (lhunraied);
for 230 rectifier;
300 v. DC output

50 -
tapped (red) for
voltage regulater
at  821%  volts,
with black com-
mon, _ Secondar-
tes: 280 plates;
& v, 3 &
Yoy
b v, 2 a: mll
secondaries center
tupped (red),

Leads tdentified on nameplate, Weight, 12 Ibs.,
slze 5 3 4% x 5'. TDolished aluminum case.
Price’ . pasmems ey =mses e . 9.50

B Supply Choke, Cat. 243 CH. " "Rating, 100 ma.
30 henrys; 200 ohms DC; tapped at 40 and 60
Price.....$4.00

ohms. Dolished aluminum case.
Filament Transformer, Cat. SP’-FLT, for up to six
2245 or 227s, and One Or two 2458 Timary,

110 v., pri.; secondarles, 2% v, 12 amps,; 2% ¥v..
3 a.: both secondaries center-tapped. Cable and
AC pluz.  Polished aluminum case. Price...$4.25
Short-Wave Converter Filament Transformer (at.
SW-FLT), 2% v., 8 a, Shielded: Price.. $2.50

WE GUARANTEE OUR MERCHANDISE

POLO ENGINEERING LABORATORIES
125 West 45th Street. 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

Songwriters Service Co.
6719 Hollywood Boulevard, Dept. R. W.
Hollywood, California

Talking Pictures offer new opportunities. Your
songs personallr submitted to Picture Studios,
revised for publication by Hit Writers. Words,
Musie, Arranging, everything pertaining to songs.

BRACH RELAY

ONLY 99c¢

List price, $4.50

Connect relay’s cable plug to
£ 105-125 volt AC lime. Cobnect
B eliminator cable plug to re-
{ay socket 50 marked;
trickle or other charger's
to relay socket so marked; con-
nect one side of A battery to
binding post, other side to A
set. Then tuming om your
set twins on B eliminator and
turns off charger, turming off
get turns on charger and turns
off B eliminator,

GUARANTY RADIO GOODS CO.
143 West 45th Street
New York City—Just E. of B'way

www americanradiohistorv com

Orders-Inquiries

and Mailing List Catalog

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

'Valuable information is also given as to
how you can use the malls to secure
orders and inquirles for your products
or services.

Write for Your FREE Cony
R. L. POLK & CO., Detroit, Mich.

Largest Clty Directory Publishers In the World
Malling List Compllers—Business Statlstics
Producers of Direct Mail Advertlsiug

DEALERS and SERYICE MEN
STANDARDIZE ON

[ METALLIZED
L il

RESISTORS
For Per + Repl t—A ceurati anteed
Write for descriptive catalogue “W”
LYNCH MFG. CO., INC., 1775 Broadway, New York

SCREEN GRID
COILS

IGH-GAIN shielded radio frequency trans.

formers for screen grid circuits using 222,

224 or 232 tubes for RF, and any kind of
detector. The primary has a high impedance—45
turns—and is closely coupled to the secondary
over which it is wound, with an insulating wrap-
per in between, 42/10,000 inch thick. The diameter
of the bakelte tubing is 134 inches.

Each coil torm is solidly set in a veneer base,
to support and elevate the coil, and_equalize the
distance from the shield walls. The base is
secured to an aluminum template over which the
drawn aluminum shield fits snugly, so_that the
coil is utterly rigid inside at all times. The coils
are packed in matched sets of fours, tested for
identical inductance on a bridge circuit. Thus
they are of precision type, necessary for full
effectiveness from gang tuning.

Shield size is 233" x 2}3" x 3%".

The same type coil is used as antenna input and
as interstage coupler and will feed into any type
of detector, screen grid or otherwise.

For .00035 mfd. tuning order Cat. 40-80 @ $2.25
Matched set of four for .00035 mifd.

Cat. 40-80-MF ..evvvvvenneinninnnns cereesss 9.00
[The matched four for .00035 mfd. may be used
for intermediate frequency amplification at fre-
guenclcs below 550 kc, by putting a .00035 mfd.
xed condenser across the secondary and a 100
mmid. equalizer across the same circuit. We can
supply the .00935 mfd. fixed condensers @ 15c
each ‘and the 100 mfd. Hammarlund equalizers
@ 35¢ each.}

For .0005 mfd. tuning order Cat. 40-70 @ $2.25
Matched set of four for .0005 mfd.
Cat. 40-70-MF ..... 600000000 000000000000000 9.00

Remit with order for coils and we pay transporta-
tion. C.0.D. orders filled.
SCREEN GRID COIL COMPANY
143 West 45th Street
New York, N. Y.

[Just East of Broadway]
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RADIO AND OTHER
TECHNICAL BOOKS

At a Glance

RADIO and TELEGRAPHY

“Audio Power Amplifiers,” by Anderson and
$3.50

Bernard ...coiveviinnnn R P
“Foothold on Radio,” by Anderson and
YR 6o0000000000000000060800000000 ceressss 10D
“The Superheterodyne,” by Anderson and
Bernard ......vennn 0000000BO00000a00D

“Treatise on Testing Units,” by Rider........ 1.00
“Trouble Shooter’s Manual,” by Rider........ 3.50
“115 Latest Commercial Set Dxagrams, by

"Rider ..iovvvnnenn.n. 0500000000 000000000 vesees 2.50
“Mathematics of Radlo. ' by Rider.... .. 200
“Drake’s Radio Cyclopedia,” by Manly...... .. 6.00
“The Electric Word,” by Shubert........... 2.50
“Elements of Radio Communication,” by

Morecroft .......... 000000BE00000600000E06EB00 CHL

“Experimental Radio,”” by Ramsey............ 2.75
“Fundamentals of Radio,”” by Ramsey........ 3.50
“Practical Radio,” by Moyer and Wostrel.... 2.50

“Practical Radio Construction and Repairing.”
by Moyer and Wostrel (new edition, new

PriCE)  tiiirureenennsorncnsoncnosannons 0000060
“Principles of Radio,” by Henney....... eeens 3.50
“Principles of Radio Communication,” by

Morecroft «...oiiiiiiiiiiiiiiian.. creseenanees 7.50
“Radio Blueprint Library”’—AC Hook-ups.... .35
‘““The Radio Manual,” bv Sterling...... 000000 . 6.00
“Radio Receiving for Beginners,” by Snod-

grass and Camp........ 000000000000000000000
“Radio Receiving Tubes,” by Moyer and

Wostrel ciiviiiiiiiiieiieiionianiacittiennanes 2
“Radio Telegraphy and Tc]ephony," by Dun-

&3 1008000000000000E00A00EA000G 0000000000000 7.
“‘Radic Trouble Shooting,” by Haan..... 000000 3.00
“‘Storage Batteries,”” by Morse.......co.uunnn . 200
“Storage Batteries Simplified,” by Page..... . 2.00
“Telegraphy Self-Taught,”” by Theodore A.

ST 6000000000000000060000600000G000ERO00 oo 1
*“The Thermionic Vacuum Tube,” by Van der
3 431 50900000000EEEENOE0EEO0NBEAEEGANONBE0000 5.00
TELEVISION
“A B C of Television.” by Yates........... .. 300
AVIATION
“A BC of Aviation,” by Maj. Page........ .. 1.00
“Aerial Navigation and Meteorology,” by
Capt. Yancy ...ecevvveennnnnns 00000a000 ceeeee. 4.00

“Aviation from the Ground Up,” by Manly.. 3.50
“Everybody’s Aviation Guide,” by Maj. Page. 4.00

“Modern Aircraft,” by Maj. Page..c.coueennn.. 5.00
““Modern Aviation Engines,” by Maj. Page... 9.0¢
AUTOMOBILES
“Auto and Radio Battery Care and chalr
by Manly ..iiiiiiiiiiiiiiiiiiniennnnnns

“Automotive Repair,” by Wright
“Dyke’s Automobile and Gasoline Engmc

Encyclopedia,” by A. L. Dyke............ 6(Xl
“Dyke’s Carbureter Book,” by A. L. Dyke..
“Ford Model ‘A’ Car”—Its Construction, Op-

eration and Repair—by Maj. Page......... .00
“Modern Gasoline Automobile,” by Page..... 5.00
“The Motor Cycle Handbook,” by Manly..... 1.50

ELECTRICAL
“Absolute- Measurements in  Electricity and

Magnetism,” by Gray............... 00000000 14.50
*‘Alternating Currents _and AC Machinery,”

b % and J. Jackson.............. 6.
“Arithmetic of E]cctncity," by Sloane........ 1.5
“Electrician’s Handy Book.” by Sloane........ 4.00
“Essentials of Electricity,” by Timbie..... eee 175
“House Wiring.” by Poppe....c.ccvevrnernnn.. 1.00
‘‘Industrial Electricity,” by Timbie..... eiesese 3.50
“Principles of Transmission in Telephony,”

by M. P. Weinbach.....ccocoviiiiiiiio.... 4.00
‘“Rudiments of Electrical Engineering,” by

Kemp oo et 2.0

“‘Standard Electrical Dictionary,” by Sloane... 5.00

BOOK DEPARTMENT

RADIO WORLD

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

(Just East of Broadway)

Deepest Cut Prices!

.00035 mfd. single Bcovill variable condenser; brass plates; shaft extending

and rear. Bullt-in brackets permmit subpsnel mounting. Order Cst. 3-AIN . ”80
,00015 mtd. tuning condenser for short waves. Order Cat. SWC-18 @ .80
00026 mfd tuning condenser fer regeneration in short-wave eclrcults.

O GOXH (L) ooonoaoaogn 000009000005000000 0500000000 8080000500000 80
Flexible Insulated ooupler for unl'-lnl coil ‘or condenser shafts of ';L Ineh diameter.
Provides option of tnsulated clrcuits un both sides. Order Cat, FL-C @............ .20

Brach relay, for making the switch tn a set with battery-operated fiiaments turn
on the trickle charger when get 15 turned off, and turn charger off when set s
turned on; also will make set switch turn B eliminator off when set 1n turmed
off. Ordet Cat. BR-BEL @ .......c.cccceiureenvnsecsnnnns

Antenna coi) for. 0003 mfd Order Cnt. ANT-8 @..

Three-circult tuner fur 0003 mfd. Order Cat. 8-CT-5 Q

Antenna coll for .00035 mfd. Order Cat. ANT-3 @.......

Three-clrcult tuner for .00035 mfd. Order Cat. 3-CT-3 @

Screen  grid transfnrmer, for .0003 mfd., to couple
aext tube. Order Cat. 8G-5 @. oo

Nereen grid RF tnm«!ormg. for

tube. Order Cat. R8G-3
AT elecirie motor and turntable. for playing phonograph records. A synchronous

motor, 60 eycles; 80 turntable revolutions per misute. Order Cat. BYN-M @........ 4.48
A battery switch (Benjamin).  Order Cat A @
A elimlnator or dynsmic spesker transformer (J

Will pass 2% amps. Order Cat 20-V-T @
80-henry shielded choke for B aupply filtrati

stand 100 ma. Order Cat. OS8-30HS @.....cccoivvnerencnnnancne

GUARANTY RADIO GOODS CoO.

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

fferson}, 20- voit ‘secondary.
output. Will

[ B

49

, GRUEN y
Watch FREE.

15-Jewel Movement, a Gruen product,
m a Wadsworth 20-year gold-filled
case, a great Value! Shown actual size.
Be the proud owner of a Gruen watch,
product of the finest craftsmanship in
the industry! It’s a smart men's
watch, of extreme thinness, and its
tick is barely audible,

The watch has a silver frosted dial.
Subscribe for Radio World for three
years at the regular rate, $6 per year,
total $18. and we will send you Radio
World each week for 156 weeks, and
besides send the beautiful Gruen watch
FREE!

RADIO WORLD

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

ARISTOCRAT FLOOR SPEAKER

With Molded Wood Horn and Horn
Motor built in. Good value. $12.00
Acoustical Engineering Associates, 143 W.
45th St.. N. Y. C.

The Inductor dynamic
offers hlgh gensitivity
and true tonal responge,
1t requires no exciting
fleld curtent, uplike
other dynamics. Order
madel R for 112 or

Farrand
INDUCTOR
DYNAMIC

T12A, and Model G S

for all other output i Kl _j
tubes. v 4

Cat. 9-G (9 extreme s HT_;:
outside diameter) $8.49 .
Cat. 9°R ....... $8.49

Cat. 12-G (12" ex-

treme outstde dl-

ameter) ....... $10.03

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

GUARANTY RADIO GOODS CO.

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

DIAMOND PAIR, $1.20

Antenna coll and three
circuit cuner (single hole
panel wount) for 0005
mfd. tuning,

of the Alr. Palr for
.00035 mfd. - - - $1.28

GUARANTY RADIO GOODS co.
143 W. 45th St. New York, N. Y.

Hammarlund SFL

Hammnrlund’n precision , 0005 mfd.

h r shaft;
single ho]e pnnel mount. Excel-
lent for callbrated radio fre-
quency  oscillators, short-wave
converters and adapters and TRF
or Superheterodyne broadeast re-
celvers. Lowest less ranstruction;
rigidity; Hammarlund’s perfectiom
throughout,

Order Cat. HAM-8FL, list priee
$5.50; net nrice........... $3.00

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

TONE CONTROL

Biend the Harmonies of Your Radio to Suit Your
Own Taste.

As Simple to Install as a New Tube.
$2.50 Postpaid
VERITCH RADIO LABORATORIES
1248 Fiatbush Ave., Brooklyn. N. Y.

SUBSCRIBE NOW'!

Rapio WorLDp, 145 West 45th St., New
York City. Enclosed please find my remit-
tance for subscription for Rapio WorLp,
one copy each week for specified period:

[J $10.00 for two years, 104 issues.

[ $6 for one year, 52 issues.

3 $3 for six months, 26 issues.

[J $1.50 for three months, 13 issues.

(OJ This is a renewal of an existing mail

subscription (Check off if true).
YOour nmame ......cceiiiiieerenncnnnnecaans
Address ......iiiiiiiiiiiiieain,

€87 ccocoaoooacooeooass

Subscribers: watch the date line on your wrapper

If the expiration date line on your wrapper indicates that your subscription has
expired or is about to expire, please send in renewal so that you will not miss any

copies of the paper.

www americanradiohistorv com

Subscription Dept., Radio World, 145 W. 45th St., N. Y.
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THREE-GANG SCOVILL .0005 MFD. WITH BRASS PLATES

One of the best three-gang condensers made.
Plates, utterly rigid and expertly aligned,
are of brass, the Tnost expensive metal used
for this purpose. Capacity of each section,
.0003 mfd.- Shaft, 3’’ diameter, of genuine
.+ steel, protrudes st, both ends. r %' di-
ameter dial use an extension shaft (Cat.
X8-4 @' 12¢ erxtra). Trimming condensers
not built in, but mounting holes are pro-
vided for them. Condenser should he mount
ed on narrow side for drum dial operation.
Botor tension adjusters are built in.  Frame
is steel. Total shaft length a
overall 8%°, total frame width
3":11. 4%, Order Cat. 3-G $3.20

RELIABLE RADIO COMPANY
Room 504, at (562 Broadway., N. Y. Clty
(Between 46th and 47th Streets)

Slightly Used '“ "‘ |

. |.. Ogfgicial Parts
Amer-tran Transformers |for Popular Circuits

We have on hand some Amer. | M yjiversal Shart-Wave Converter, using three

tran audio transformers, both o 5
. first stage de luze spd push- 227 tubes; five de luxe precision short-wave air
pull input No. 151, Which have dielectric  coils, condensers, chokes, 7”/x14”
. been usged by us only in’efperi- panel, cabinet, etc. Cat. UN-SWC @....... $24.73

mental work. Tbey are slightly

U“d-l‘hef"'f’“"fm but ﬂ“ d’“ GUARANTY RADIO GOODS CO.
first-class con on. {ve-day
money-back gnarantee, ~ There 143 West 45th Street

is not a mark cr zeratch on the New York City
case or anywhere else except on
the terminal lugs. These lugs
have a trace of solder on them,
showing where we removed the
connection made to the test
circuit, and this lder trace is
the only difference between our stock and brand-new

HAMMARLUND

merchnndisei We bhnve even put the transformers back
in their origina. boxes.
First stage de iuxe. list {when new) $8.00; 100 MMFD. EQUALIZER
slightly used @ .....cicovevssanrconrnassonns $3.90
Push-pull input, Jlist (when new) $12.00; - The most precise and
BlZhtly Used @ ..occvcecececncacccocncncannns $5.90 O rugged equalizing con-
5 P den;g mllde‘. with 23
7~ mm minimum an
RELIABLE RADIO COMPANY 4// 100 mmftl'lz. mul']lmum,
Room 504, at 1562 Broadway, N. Y. City / for equalizing the ca-
7 ity where gang con-
(Botween 46th and 47th Streets) 4L o L )

densers are used that
are not provided with
built-in trimmers.

N
\\\\\\\%\\\\\ \\ Turning  the  screw

N \ 3 \\\\\\\ alters the position of

NI WS e, fe o

N A T ][ @ N A L SN X e e
. threaded brass bushing

into which screw turns,
l El' . h:uc;shyotti calr; not strip
the thread. you turn

Ve vet B iminator $16 13 r—:néﬂ__ the screwdriver down
180 Volts (280 Tube Free) . 7 7 - ot with sccidental excess

Latest Model National Velvet-B, Type 3530, in L of force the screw
handsome crackle finish black metal easing. for use o simply stops, no injury
with sets up to and including six tubes, Input results, as this special
105-120 volts AC, 50 to 60 eycles. Output, 180 equalizer does not rely
volts maximum at 35 milliamperes. Three variable on the delicate thread
output intermediate voltages. (Det., RF, AF), i bakelite. The screw receptacle is strong brass. Useful
Eliminator has excellent filter system to eliminate in all circuits where trimming capacity of 100 mmtd.

5-DAY MONEY BACK GUARANTEE!

N
%

AN
NN

O
N

N

hum, including 80 henry choke and 12 mfd. or less 13 specified  Maximum capacity stamped on
Mershon condenser. No motorboating! the condenser.

(Kliminator Licensed under patents of the Radio

Corporation of America and associated companies.) Order Cat. RBQ-100, List Price 80c, Net Prlos 35¢

GUARANTY RADIO GOODS CO.
143 West 45th Street
N. Y. City (Just East of Broadway)

*FORD MODEL ‘A’ CAR.” TIts Construction, MICROPHONE LIGHTERS—F .
Operation and Repair, By Victor W. Pagé, M.E. ettes, with button switch at tg;. mi)arr:“or’sﬁz;’

545 Pages, 251 Specially Made Engravings. $2. and lighter acts tant ly. 1.00.
stpaid. .Radio orid, 145 W. 45th St., N. Y. B lighter onatray,mgl.as%.ani(o:dsig Wf)rld, 14%40&?

ity. 45th St., N. Y. C
for the

TWO price of One

Get & FREE ene-year subscription for any ONE of these magazinas:

O CITIZENS RADIO CALL BOOK AND SCIENTIFIC DIGEST (quarteriy, four issues).
{0 RADIO (monthly, 12 1ssues; exclusiveiy trade magazine).

NGINEERIN 0 ' : .
B BADIO INDEX ((monthiyr 13 toviies) Sraconn g qiride maganine)
{J SCIENCE & INVENTION (monthly, 13

articles).

O AMERICAN BOY--YOUTH'S COMPANION (monthly, 1Z issues; popular magazine),
{0 BOYS’' LIFE (monthly, 12 issues; popuiar magarzine).

Select any one of these magazines and get it FREE for an entire year by sending im a years

scription for RADIO WORLD at the regular price, $6.00. Cash in now im this f)pponunyity to.::
RADIO WORLD WEEKLY, 57 weeks. at the atandard priee for such subscription, plus a tall year’
subscription for any ONE of the other enumerated magazines FREE! Put a cross in the square nex
to the magazine of your choice. im the apove list, fill out the cou below, and mail $6 check
mopey order or stamps to RADIO WORLD, 145 Wesr 45tk Street, New York, N, Y. (Just East o

Guaranty Radio Goods Co.

143 W. 45TH STREET
(Just East of Broadway)
NEW YORK CITY

issues; scienufic magagine, with some radie techrisa'

Broadway).

V4= IIET3 00000006000008000006000000000000000000000000000060 DOUBLE
Your Street Address ......oiiiiiiiiiiiiiiiiiiiienn., N0000O000ACCEOG000

(® 137 00000o09000000000000500000000060A00000O0000AA000 a VALUE!

StRte......iiieiilt e,
O If senewing an existing or expiring subscription for RAPIO WOKLD, please i
at beginning of this sentence. O LSS B O G 1 O3ertn

) It renewing an existing or expiring eabscription {or other msagazine, piease put a cross in
at the beginning of this sentence.

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

aquare

www americanradiohistorv com

Parts for the
Best Circuits.

NEW NATIONAL DE LUXE MB-30 SCREEN GRID
TUNER—This 18 one of the most sensitive tuners ever
developed, averaging 1 microvolt per meter, and at some
frequencles 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 clrcults, Stx tuned ctreuits, perfectly aligned
and tested with laboratory equipment that cost more
than $1,000. The circuit, which is for AC only, uses
four 224 and one 227 tubes and requires a power ampli-

fler that will power the heaters as well. All parts
mounted on chassis, ready for wiring. Steel chas:
21%x103x1%*"., Order Cat. MB-30-P, list price $85
1083 tubes; Nt Priee........c.coceeerocecacacnss ..
WIRED 'MODEL, Cat. MB-30-W, list price $95 less
tubes; net Price.....c.eiinieiecrronenaoncosccscnce X

MB-20-A TUNER, a smaller version of the MB-30,
using four fnstead of six tuned circuits, but ineluding
also the pre-selector and band pass fliter cireuits. es
three 224 and one 227. Aluminum chassis 15x10%x1%"".
Order Cat. MB-29-AP, list price $689.50 less tubes; net
(2000 000000 00 0690060009000 0000000006000000000000 $40.80

WIRED MODEL, Cat. MB-29-AW, list price $79.50,
less tubes; net price... . $46.74

NATIONAL VELVETONE Push-Pull Power Amplifier,
using one 227, two 245's and one 280; two stages of
transformer coupling, with output transformer: heater
voitage for five extra tubes; plate voltage for tuner. A
matched unit for the MB-30 or MB-29-A. Phonograph
jack  bullt in. Velvetone comes completely wired.
Licensed by RCA. Order Cat. PPPA, list price $27.50,
ess tubes; net Price...........eiiiieniesioionanns $57.33

HAMMARLUND HI1-Q-31—The latest development in
custom-set building, 8 9-tube ecircuit, using a _S$-stage
band-pass fliter pre-selector, three stages of 224 RF, 224
power detector, 227 first sudio, two 245's for push-pull
and a voltage regulator tube. Chassis 1s 233z
. Order Cat. AC-31-R, list price of complete fll’tl.
$159.80. less tubes: mnet price.......ccceevcennnnns 91.06
WIRED MODEL HI-@-31—Order Cat. AC-81-RW, list
price, $184.80, less tubes; net price.............. $iil.08

HI-Q@ AC TUNER WITH POWER SUPPLY (less
dudio)—Order Cat. AC-31-TPS, st price $148.55, less
tubes; net Price.......ececenronuoncososcccscaosnne $82.78

HI-Q-AC TUNER ONLY (for use with external power
supply) —Order Cat.
tubes; net Price.c..c...cvivieerreceriirecancccannns $6

HI-Q-3) FOR BATTERY OPERATION—Order Cat.
BAT-31-R, list price, $119.55, less tubes; net
[H¥2 ©500000000000080000000000000600600060G0G000E00 $68.14

HI-Q-3t TUNER FOR BATTERY OPERATION (less
audio) —Order Cat. BAT-31-T, st price $102.95, less
tubes; net DPrice.....cecceetirioncsrasonaasnonenes $58.

Short Waves

—

NATIONAL 5.TUBE THRILL BOX—A
sensitive short-wave outfit, noted for reception of foreign

remarkably

statlons. Uses 224 RF, 224 detector, 227 first audio, 227
push-pull second audio. A separate A and B supply tis
required. See below. Standard set of four pairs of coils
included (21.2 to 2.61 megacycles). Humless operation,
even on earphones, Single tuning control. No grunting,
no backlash, no hand capacity. Order Cat. AC-SW-.5,
list price, less tubes, less B supply, $79.50; net
price $46.74
NATIONAL SW POWER UNIT—Furnishes heater
voltage and B voltage for the AC Thrill Box. Uses 280
rectifier. Comes in wired form only. Licensed under
RCA patents, Order Cat.

$34.50; net Price.......e.veiiniecinantacneineanens $20
BATTERY MODEL THRILL BOX—This uses the new
2-volt tubes; two 232 sgcreen grid, three 230 and one
231, in same general circult. Order Cat. DC-8SW-5,
118t price $75: net PrICe.......veiieenerernnnrana. $44.10
WIRED MODEL AC THRILL BOX—Order Cat.
AC-SW.5-W. List price, $89.50, less tubes, less power
unit; Met PriCe.....uiiieiniioniivensenconnennconoss $52.62
WIRED MODEL BATTERY THRILL BOX-—Order
Cat. DC-SW-5-W. List price, $85, less tubes; net
$49.08

HAMMARLUND SW HAWK—For one stage of RF
and detector; battery operation; uses two 230 tubas or
any other pair of battery-operated general purpose tubes.
Colls cover 15 to 105 meters.
price $36, less tubes: net price

Guaranty Radio Goods Co.

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



www.americanradiohistory.com

I T O L TR R T e T T T T T LT

VINTERRUP

[ TR e e B LT T e e R e g T A e e e

EDR:

TR
] -

) 3 K7 e

FLd
FAISTIATLN LTS RRINEY RO DOANRE

(oo vom

LT

1448 TSR BRI LAY T

R VRT OB AR R B

3

Vol. XVIII, No, 12 Whole No. 454
December 6th. 1930
[Entered as sccond-class matter, March,
1922, at the Post Office at New York,
N. Y., under act of March, 1879]
15¢ per Copy, $6.00 per Year

NINTH YEAR

Latest Circuits and News
Technical Accuracy Second to None

A Weekly Paper published by Hennessy

Radio Publications Corporation, _from
Publication Office, 145 West 45th Street,
New Vork, N. Y.

(Just East of Bréadway)
Telephone, BRYant 0558 and 03559

RADIO WORLD, owned and published by Henness:
president and treasurer, 145 West 45th Street, New York,
Bernard, Secretary, 145 West 45th Street, New

Radio Publicati Corporation, 145 West 45th Street, New York, N. Y. Roland Burke Hennessy,
al‘}? Y.l,l 1c'a m.mHen;gs:;,w\?ice-president. 145 West 45th Street, New York, N Y H
York, N. Y.; Roland Burke

erman

Hennessy, editor; Herman Bernard, business manager and managing editor:

J. E. Anderson, technical editor

A Short-Wave Converter
with Filament Supply

By Herman Bernard

[in consecutive preceding issues were published data on the con-
struction of a short-wave converter for AC or battery operation.
This converter used a 00035 mfd. tuning condenser, covering 30
to 110 meters, by using o wave band switch to cut out some of the
inductance for the lower wave range. The AC wmodel required an
external filament transformer, or other source providing 2V4 wolis
AC, as there was no room inside for the filament transformer,
owing to the large tuning condenser. The battery model used three
227 tubes, also, but with heaters in series, across a 6-volt storage
battery. This week an article is begun herewith on the construction
of an AC wmodel converter with filament supply built in, and using
somewhat less inexpensive parts. Battery-operated equivalents will
be published soon.—EDiTOR.]

N the construction of a short-wave converter it is desirable
I to have radio frequency amplification ahead of the modu-

lator, and for this purpose a stage of untuned radio fre-
quency amplification is included, as shown in Fig. 1. This
builds up the incoming short wave, so that the amplitude is
magnified about six times.

Then the input is made to the modulator, or so-called detector,
and since an oscillator is coupled to the detector, the two fre-
quencies mix, that is, the short-wave frequency and the oscillator
frequency. The output of the modulator is the difference be-
tween the two frequencies, and this difference is maintained
the same, while only the oscillator frequency is changed. Hence
only one tuning control is used, a single condenser, in this in-
stance the new Hammarlund junior, of 200 mmfd. capacity,
having a midline characteristic.

Mustn’t Amplify Too Much

While it is desirable to build up the amplification of the
incoming signal, there is a limit to which this can be pressed.
This limit results from the reduction in apparent selectivity
when there is amplification without selection, as in an untuned
RF stage. The limit must be respected where the receiver
to be worked is an unknown quantity.

However, a modified degree of selection does obtain, due to
the use of a 4 millihenry choke in the grid circuit of the first
tube and also in its plate circuit, so that the higher frequencies
are favored.

It has been a mistake to include choke coils in these posi-
tions, where the chokes are of inductance values designed for
broadcast work. All models of converters discussed in the
N}'lovlfmber 8th, 15th, 22d and 29th issues used the I4-millihenry
chokes.

The amplification, therefore, is not made any more than it is,
simply to sustain the use of a single tuned circuit in conjunc-
tion with any broadcast receiver. The selectivity will be
found ample.

This explanation also covers the question, sometimes asked,
why a screen grid tube is not used.

Smaller Tuning Condenser Requires Plug-in-Coils
Inclusion of the filament transformer in the short-wave con-
verter makes it impossible to use a .00035 mfd. tuning condenser
as was done in the previous model, since there would be no
room in the cabinet for both, and the smaller condenser re-
(Continuned on next page)
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FIG. 1.

POWER MODULATOR, WITH THE BERNARD SYSTEM

OF MODULATION, IS USED IN THIS AC MODEL SHORT-

WAVE CONVERTER, WIEI.II(%,HT I_II\IAS FILAMENT SUPPLY
BUILT-IN.

LIST OF PARTS

One Hammarlund special junior midline condenser, 200 mmfd:
single hole panel mount

Three V4-millihenry radio frequency choke coils

One 50-millihenry radio frequency choke coil

Two plug-in coils constructed on tube base forms

Four UY sockets (three for 227 tubes, one for coil)

Two .00035 mfd. mica dielectric fixed condensers

One .0015 mfd. mica dielectric condenser

One three-in-one 0.1 mfd. condenser (three 0.1 mfd. in one
case; two reds paralleled to constitute 0.2 mfd.)

One 20,000-ohm metallized biasing resistor with pigtails

One 800-chm flexible biasing resistor with lugs

One 5 x 614-inch panel, drilled for sockets, condenser and
switch.

One walnut finished wooden cabinet to fit panel.

Two knobs with pointers moulded at rim

Two engraved scales, one for switch (On-Off) one for tuning
(0-100)

One filament fransformer, 214-volt secondary center-tapped;
8 ampere capacity.

One Hart and Hegeman AC switch of the shaft type; single
hole panel mount

One AC cable with male plug

Ome four-lead cable

www americanradiohistorv com
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A Power Modulator

FIG. 2.
HOW PARTS WERE DISPOSED IN ONE PHYSICAL
ARRANGEMENT. SLIGHT CHANGES WERE MADE IN
THIS TO CONSTITUTE THE FINAL DESIGN.

(Continued from preceding page)
quires plug-in coils. Two coils, with this capacity, will cover
from 15 to 120 meters.

Also, with smailer tuning capacity, as here, the physical dis-
tribution of the frequencies over the dial scale is enlarged,
which is a vernier effect, resulting therefore in greater dial
separation between stations, although this has no bearing on
selectivity whatever.

The coupling between modulator and oscillator is made by
the same system used in the previous model, and which has
proved very effective, making for high sensitivity. The cathode
lead of the modulator is interrupted on its way to ground by
a small winding in inductive relationship to the secondary of
the oscillator coil.

In Fig. 1 it can be seen that the first connection in the
cathode lead is that of a resistor of 20,000 ohms, bypassed by
a .0015 mfd. fixed condenser. This is a biasing resistor, and
it is placed in the position shown so that the end of the coil
in the cathode lead may go to ground, enabling use of a five-
prong coil plug that will fit into a UY socket. If the biasing
system were moved below the coil, then special six-prong bases
and special six-spring sockets would have to be used for the
coil plug-in system.

The 20,000-chm resistor affords excellent modulation, even
though the plate voltage may be anything from 50 volts up to
180 volts. This is because increase in plate voltage increases
the plate current, hence the voltage drop in the biasing re-
sistor, hence increases the bias, since the plate current flows
through this resistor to the pickup coil and to ground.

So, with 180 volts applied you will have real power modula-
tion.

The 800-ohm resistor will provide the correct bias for the
227s used as RF amplifier and oscillator, as here, too, any in-
crease in plate voltage will increase the bias. Of course de-
creased plate voltage will have the opposite effect, but in any
instance the bias will be correct.

If the plug-in coils, of which two are needed, are wound on
standard forms that have plug-in bases that fit UY sockets, the
diameter will be about 134 inches. i

Coil Conhections to Prongs

It would be a happy circumstance, indeed, if there were some
standard for the method of connection, so that coils purchased
or made for one circuit could be used in another, but there
is no such standard, and perhaps the multiplicity of circuits
with dissimilar requirements makes the establishment of a
standard very difficult. However, it is proposed that for cir-
cuits resembling the present one, the prongs of the bases
should correspond to the following connections:

G—To grid of the tuned circuit, in this instance the oscillator.

HL—To grounded B minus.

HR—To B plus.

P—To plate.

K—To the pickup circuit.

In the foregoing, G stands for grid, HL and HR for heater
left and heater right, respectively, when the grid prong is held
toward you:; P for plate and K for cathode. These do not
represent tube connections at all, but coil connections to circuits
working the tuhes, since the sockets under discussion are used
as coil receptacles, not as tube receptacles.

The circuit diagram identifies these leads in respect to the
two coils to be used. The phases will be right if the windings
are in the same direction, and oscillation will result. )

The modulator cathode circuit is a high current density circuit
compared with the strictly grid circuit of the same tube, hence
to effectuate suitable coupling fewer turns need be used. In
the present case only two turns were used for the larger coil
and one turn for the smaller coil. Experiments with larger
numbers of turns proved tlie inadvisability of continuing in this
direction, while reduction in the specified numbers of turns
reduced the volume a little. A fraction of a turn was tried in
place of the single turn specified, and this .reduced the volume
about 25 per cent.

A danger ever present in increasing the number of turns of
the pickup coil is that oscillation may be rendered doubtful,
particularly at the higher frequencies tuned in with the smaller
plug-in inductance.

The mixing is well accomplished, and the only question re-
maining, in regard to the modulator circuit, is what type of
modulator to use, whether of grid bias (power) type, or of the
leak-condenser type.

In the previous model grid-leak-condenser modulator was
used, and of course this works very well indeed, but with the
AC model now under consideration, in view of a superior order
of parts used, the somewhat lessened sensitivity of power de-
tection may be resorted to, in the interest of quieter reception.

“The air seems clearer,” said a listener, concerning the circuit
worked on the principle of Fig. 1.

He did not know anything about radio, but his remark states
the case nicely.

Costs Less Than $10

Considering the improvement in the calibre of parts and the
inclusion of the filament supply, it can be said that the model
now under discussion represents an excellent choice for a con-
verter costing less than $10, exclusive of tubes.

Not only is the filament transformer snugly fitted inside the
small cabinet, but there is an AC switch, made by Hart and
Hegeman, on the panel to balance the knob used for tuning.
The tuning knob, by the way, has a pointer, used as reference
to an engraved scale.

No vernier action is provided by the tuning knob, but if any
circumstance should arise whereby a vernier effect is required,
this may be obtained from the broadcast receiver in conjunction
with which it is necessary to work the converter. Slightly re-
adjust the receiver dial for vernier effect.

The broadcast receiver is depended on, (1), to furnish the
intermediate frequency, which may be any frequency on which
there is no broadcast station within the sensitivity range of the
receiver, preferably a high frequency, if possible; (2), to afford
the grounded B minus connection, which is done simply by run-
ning the ground cable of the converter to the ground post of
the set and leaving ground connected to set; and (3), a positive
B voltage of 50 volts or more, which may be picked up from
the screen grid of the radio frequency tube next to the detector
in the set, or may be obtained otherwise from the receiver,

The previous series of articles, already cited, described various
methods of obtaining this B voltage.

The coil winding for the larger inductance might be readily
computed, since the diameter of the form is known, the size
of wire may be selected, and the maximum capacity of the con-

(Continued on next page)
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FIG. 3.

ARRANGEMENT OF THE TOP PANEIL OF THE CON-
VERTER WITH BUILT-IN FILAMENT SUPPLY.
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FIG. 4
PICTURE DIAGRAM OF A CONVERTER
REQUIRING AN EXTERNAL FILA-
MENT SUPPLY, CORRESPONDING TO
FIG. 8 IN THE NOVEMBER 8TH, 15TH
AND 22ND ISSUES.
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(Continued from preceding page)

denser is 200 mfd. However, the minimum capacity of the con-
denser is not known at this writing, although might be assumed
not to exceed 10 mmifd. The smaller coil could be designed
only by the cut-and-try method, due to several capacities not
being known, or even computable, including capacity between
wire leads in the converter. Hence the coil data will be given
next week, in the issue of December 13th, by which time the
new Hammarlund condenser will be in hand long enough for
this purpose.

What the condenser looks like may be seen from the photo-
graphs of one of the models on which the present circuit was

based. The particular model used grid-leak-condenser modu-
lator, and had the three tube sockets and the coil socket in a
row, although later experiments proved the advisability of ar-
ranging the sockets slightly differently, to allow more room
between adjoining tubes, and also to move the tuning condenser
nearer the bottom, and put the coil between two tubes, so the
hand doing the tuning would he as far out of the field as prac-
tical, resulting in absence of body capacity.

The panel size is only 5 x 64 inches, and it might be sup-
posed there is hardly room inside for all the parts. However,
a few hours of “playing checkers” with parts resulted in a
fairly good solution, which was improved upon from an operat-
ing viewpoint by a few changes such as those outlined.
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AN ALL-WAVE RECEIVER, WHICH TUNES IN SHORT WAVES OR BROADCAST WAVES BY THE FLIP OF A
‘ SINGLE-POLE, SINGLE-THROW SWITCH.

ARIOUS attempts to gain all-wave reception, some of

which have been published in the preceding three issues,

have resolved themselves into a system that embodies a
tuned radio frequency set with a short-wave adjunct, all tubes
being lighted at all times the receiver is “on,” and only one single
pole single throw switch being used to change from short waves
to broadcast waves.

The diagram of a complete receiver embodying this system is
published as Fig. 1 herewith.

The single-switch operation is as follows:

A stage of untuned radio frequency amplification, using tiny
chokes such as are most suitable for short waves, feeds another
stage with untuned input, after which a regulation tuned radio
frequency receiver is operative.

When the switch, which goes to ground at left, is thrown to
“on” position, three bypass condensers are cut across three large
radio frequency chokes, and thus the effective load is that pre-
sented by the small series chokes alone. Short waves are favored
in the untuned amplification, and the oscillator tube, lower left,
will oscillate, because the choke in the B plus lead thereto is
bypassed.

Worked on Broadcasts

When the switch is thrown to “off” position, the loads are the
sum of the small and the large chokes, the three 0.1 mfd. bypass
condensers are cut out, and broadcast waves are favored. Also
the oscillator doesn’t oscillate, and serves no useful purpose now
that broadcast waves are to be tuned in. It is advisable to stop
the tube from oscillating so as to avoid danger of interference
that might arise otherwise.

That constitutes the entire solution of the mechanical problem
of switching from short to broadcast waves, and takes care of
some of the electrical features.

The principal remaining features are (1) the fact that the
oscillator, when functioning for short waves, is tuned by one of
the sections of a gang condenser and when not functioning, for
broadcast waves is out of circuit; and (2) that the second
frequency of amplification, pertinent when short waves are
received, is changing all the while the dial is turned, since the
same dial on the receiver is used in both instances.

This feature, an ever-changing intermediate frequency, consti-
tutes one of the main novelties, and indeed, the backbone of the
invention. The amplification, with the small chokes cut in ex-
clusively, since the large ones are bypassed. is such that little if
any transmission of broadcast frequencies is made to the inter-
mediate -amplifier.

Also, the fact that the mixing circuit for short waves is built
into the receiver proper eliminates any long lead from the modu-
lator output to the intermediate input that would function as a
pickup or aerial for broadcast signals. Were broadcast signals

to come through they would nearly always overpower short-
wave signals obtainable at that intermediate frequency.

A fundamental requirement, also, is that the TRF part of the
receiver shall have a fairly uniform sensitivity over the broad-
cast band of wavelengths. This is accomplished by the untuned
stage feeding the “second detector,” broadly peaked around 450
meters, and by the automatic volume control tube, AVC.

Other Features

Aside from the dual frequency service of the tuning system,
there are other attractions in the design. One is the new type
of automatic volume control, operating on the principle of a C
battery eliminator, developed by J. E. Anderson. No plate
current from the automatically biased tubes flows through the
resistor in the cathode leg of the control tube. Besides the
automatic bias there is some additional bias, due to the drop
in a 50-ohm resistor.

Also present are a tone control that does not cut the volume
when adjusted to any position; a phonograph pickup connection;
a band pass filter circuit for input to the TRF section; negative
grid bias modulation (second tube from left), due to bias being
detection.”—Herman Bernard .
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uitable for Portable

By Herbert E. Hayden
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FIG. 1.

THE CIRCUIT
DIAGRAM OF
A FOUR-TUBE
RECEIVER
WHICH MAY
BE USED IN A

0.04
S

PORTABLE. IT
IS CAPABLE
OF GOOD

QUALITY AND
HIGH  SENSI-

TIVITY AND
MAY BE AS-

SEMBLED
COMPACTLY.
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HEN midget and portable sets are to be built, the new

‘/‘/ two-volt tubes are highly suitable for the purpose. And

these tubes are good amplifiers and detectors so that

good results may be expected from a circuit built with them.

The output tube in this series is large enough for a portable set.

When a set is to meet the demands of portability, what should

its make-up be? That is, how many tuners, what type of de-

tector, what kind of audio frequency amplification, and how
many tubes should there be in the circuit?
Meets Portable Needs

The number of tuners and the number of radio frequency
amplifiers depend on the places where the set is to be used
and whether or not the condensers are separately tuned.

If the condensers are separately tuned at least one tuned
stage less will do the work because at all points of the dials
the receiver can be tuned accurately, and the selectivity will
often be greater than if several additional tuned circuits were
used and put on the same control.

If we use good tuning coils, separate tuning of the circuits,
and screen grid amplification, a circuit like that shown in Fig.
1 is well suited to the needs of the portable set fan.

We have a high-gain radio frequency amplifier utilizing a
232 screen grid tube. Then we have a screen grid tube de-
tector working op the grid leak and condenser principle, which
is the most sensitive. Following this we have a stage of audio
frequency amplification utilizing another 232 tube and coupling
to the tube ahead of it as well as to the tube behind it by
means of resistance-capacity.

Obtainable Amplification

The final tube in the circuit is a 230 general purpose tube,
which feeds into the loudspeaker, supposed to be a magnetic
because this matches the impedance of the tube better than a
dynamic without an output transformer. Heavy output trans-
formers, or any transformers, have no place in a portable
receiver. Neither does a dynamic speaker, for that matter.

When the voltage applied to the plate of the 230 is 135 volts,
the required grid bias is about 6 volts. Thus to load up the
power tube the signal amplitude should be 6 volts. By suitable
choice of coupling resistances the amplification obtainable from
the 232 is about 50 times, a conservative estimate. This means
that the amplitude of the signal voltage on this tube should be
6/50, or 0.12 volt, which can be obtained from the detector
without any trouble at all, provided, of course, that the ampli-
tude of the radio frequency signal impressed on the detector
is high enough.

To get this signal, it is only necessary to provide a good an-
tenna and ground, good tuners, accurately adjusted, and a good
screen grid radio frequency amplifier.

Voltages on the Tubes

The applied voltage on the plates is the same for all the
tubes. This is done to insure simplicity of the circuit. The
maximum screen voltage on the first tube is 45 volts and may
be varied down to zero by means of a 30,000 ohm potentiometer.
This control serves to adjust the volume to the desired level.

A rheostat in the negative filament lead common to all the
tubes is an additional volume control, and more particularly is
an addition to a fixed resistor the value of which should be
4 ohms when the voltage of the filament hattery is 3 volts.
Ballast resistors for one 201A tube and a six volt battery are
4 ohms, and these ballasts are plentiful. The value of the
rheostat might be six ohms. The object is to keep the filament
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voltage right despite battery changes.

The screen voltage on the detector and the first audio fre-
quency amplifier is 22.5 volts. This voltage is tentative and
different values should be tried because it may be that better
quality and greater amplification will result from different
values, say between 10 and 15 volts. This is true particularly
when the plate coupling resistance R1 and R3 have high values,
and they should have high values if good detecting efficiency
and high amplification are to be expected from the tubes. In
place of a lower value of applied screen voltage, a resistance
of 100,000 ohms may be put in series with each screen grid of
these two tubes, but in that case the applied voltage should
be considerably higher, say between 45 and 67 volts.

The reason for the permissible use of a high resistance in
the screen circuit of these tubes is that as the plate current in-
creases, the screen current also increases. Hence the actual
effective plate and screen voltages decrease together, and the
point is not reached where the screen voltage is equal to or
greater than the plate voltage. This condition must not be
approached for as soon as the two voltages are equal the tube
ceases to function. It may be prevented from occurring in
the operating range of either of the two methods suggested
above, that 1s, by a low fixed screen voltage or a high value
with a high resistance in series with each screen grid lead.

o Coupling Resistances

The values recommended for R1 and R3 are 250.000 ohms,
and the values for the grid leads R2 and R4 about 2 megohms.
There is little danger of blocking due to too high values of
grid leaks, provided that the values are not in excess of 5
megohm. By blocking is meant here the drift of the grid toward
the positive.

Motorboating might occur in a circuit of this type for it has
an odd number of plate circuits, but the oscillation, if it does
occur, will not be at a very low and sub-audible frequency.
It will be rather in the neighborhood of 100 cycles. This oscil-
lation is amenable to treatment by by-pass condensers and
series chokes in the plate leads. There should be no danger of
motorboating if the B supply is well by-passed or if it is a set
of new dry cell batteries.

The grid bias on all the tubes except the detector is variable,

(Contined on next page)

LIST OF PARTS

T1, T2—Two radio frequency transformers with secondaries
would for .00035 mfd. tuning condensers.

R1, R3—Two 250,000 ohm plate resistances with mountings or
pig-tails. .

R2, R4—Two 2 megohm grid leak with mountings or pig-tails.

Two variable .00035 mfd. condensers.

One fixed .00035 mfd. condenser.

One .00025 mfd. fixed condenser.

Two 0.01 mfd. fixed condensers.

Three 0.1 mfd. fixed condensers

One 5 megohm grid leak

Two dials for the tuning condensers.

One 4-ohm ballast resistor.

One 6-ohm rheostat.

One 31.000 ohm potentiometer.

One Filament switch

Four UX sockets.
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RELATION BETWEEN THE POWER THAT MUST BE
DELIVERED TO THE KINO LAMP FOR VARIOUS
VALUES OF AC CURRENT o

HE neon glow tube may be classed as a modern tube

because of its use in television receivers. In one form of

neon tube as used for television purposes there are two
flat, parallel plate electrodes immersed in a rarefied atmosphere
of neon gas, and this tube is exemplified by the Eveready
Raytheon Kino Lamp.

The neon tube has certain peculiar and desirable gualities.
First, the luminous intensity of the plates varies directly as the
current flowing between the plates, and second, the response
is instantaneous, or the lag of the response after the voltage is
so short that it is not measurable.

This instantaneity of response and this direct proportionality
between the light output and current through the tube make the
tube suitable for television reception.

Before the meaning of the characteristic curves to be realized
it is necessary to understand the terms used for ordinates or
abscissas. One term is candle power, the standard unit for
quantity of light and another is the lambert, which is the unit
of brightness of a luminous surface whether the light flux arises
on the surface or is the result of reflection, and a third is
the lumen. .

The candle power is the unit of light and is the luminous flux
given out by a standard candle, as determined by international
agreement and as maintained by the Bureau of Standards.

One standard candle gives out 47 lumens of light flux. That
is, the lumen is the light flux that radiates from the standard
candle through each unit of solid angle, assuming that the light
radiation was uniform in all directions.

The lambert is a measure of surface brightness and is the
surface brightness which will give one lumen per square centi-
meter when viewed in a direction at right angles to the surface.

In Fig. 1 is shown the relation between the direct current
through the Kino lamp and the surface brightness of the plates
and the candle power of the lamp. The curves are perfectly
straight, showing that the direct proportionality holds between
the current and the light emitted or the brightness, that is, the
light emitted per unit area. .

Fig. 2 shows the variation in brightness with changes in AC
current through the tube. The ordinates give the ratio of the
brightness at maximum current to that at minimum current, and
the abscissas the effective value of the current. This curve gives
an indication of the relative brightness of light and dark por-
tions of the picture as received with various values of AC
current through the tube.

The smallest change in brightness that can be perceived by the
eye is directly proportional to the instantaneous brightness. For
this reason the best way to express visual contrast is to give the
logarithm of the ratio of the maximum and minimum brightness.
Fig. 3 will give the logarithm of the Fig. 2 ratio. The

amp for Tele

By J. E.

40 KINO LAMP

CHARACTER/STICS

40 :
//
7
d
0 100 20 30 4
: L ears

FIG. 2
BRIGHTNESS VARIATION WITH CHANGE IN AC CUR-
RENT OF THE KINO LAMP.

ordinates in Fig. 3 may be taken as a measure of the relative
visual contrast between the bright and dark surfaces.

Absolute Values Unimportant

In viewing the luminous plate of a neon tube during the
reception of television signals, the absolute brightness of the
plate is of little importance. It is only the relative brightness
of the various areas that counts. A spot that by itself may
appear to be bright may in fact be a dark spot in_the picture
because other areas and spots are much brighter. The absolute
brightness of the plate is important only in seeing the picture in
competition with stray light from other sources.

A neon tube like the Kino lamp always carriers direct current,
and the variation in the brightness is caused by the alternating
current superimposed on the steady current, just as in an ordi-
nary amplifying tube the sound results from the alternating
current superimposed on the steady current flowing through the
tube. The direct current is either the plate current of the
tube that feeds the neon tube, or a part of that current, or else
it is a current driven through it by an auxiliary battery.

A tube of this type is inherently unstable and it is always
necessary to have a current-limiting resistance in series with it.
This resistance may be the internal resistance of the vacuum
tube amplifier feeding it, the resistance of a choke coil in series
with the neon tube and the source of potentia], or it may be an
adjustable resistance used expressly for the purpose of adjusting
the current through the neon tube and hence the brightness of
the plates.

Fig. 4 gives the relation between the power that must be
delivered to the Kino lamp for various values of effective value
of current. The curve is parabolic and therefore to double the
current through the tube it is necessary to increase the power

FOUR TUBE SET DRAWS LESS

(Continued from preceding page)

since it is obtained in whole or in part from the drop in the
4-ohm ballast and the 6-ohm filament rheostat. When the
rheostat is set at zero the bias on the three screen grid tube
is one volt, assuming a 3-volt filament battery, and this is
near the value which gives maximum amplification. As re-
sistance is cut in the bias increases, and the amplification de-
creases both because the filament current decreases and because
the bias increases. The bias on the output is 7 volts, the six
being obtained from a grid battery.

The total normal filament current of this circuit is 0.24 am-
pere, which is within the current capacity of a No. 6 dry cell.
Therefore the filament battery may consist of two No. 6 dry
cells connected in series. If it is desired to have a little more
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:by' a factor of four. Since the brightness is proportional to the
. current. this curve shows that it is proportional to the square
root of the power delivered to the tube.

Matching Kino Lamp and Tube

The average AC resistance of the Kino lamp is only 500 ohms.
Therefore if the tube is connected directly in the plate circuit
of a vacuum tube the matching will not be good and there will
be considerable distortion. This is another reason why a resist-
ance should be connected in series with the Kino lamp. Consid-
erably more power must be delivered to the tube and the
resistance than to the tube alone, but still for equal current
through the tube the brightness of the plates will be the same.
When very low frequencies are not involved in the signal, an
impedance-matching transformer could be used advantageously
between the Kino lamp and the power tube. But in television
there may be a signal component as low as 15 cycles per second
and the matching transformer would have to be effective at this
frequency, as well as at higher frequencies up to 10,000 cycles.
Few transformers can meet the demands.

In Fig. 5 are shown different methods of connecting the Kino
lamp to the power tube. In A the tube is connected directly in
the plate circuit. This arrangement has the best frequency
characteristic because there are neither coils nor condensers to
introduce” any frequency discrimination. In B the lamp is
coupled to the power tube by means of two audio frequency
chokes and a stopping condenser, the current through the lamp
being supplied by the plate supply for the receiver. The second
choke is supposed to contain the current-limiting resistance.
As indicated, this choke may be replaced by a resistance of
suitable value. This circuit is subject to considerable frequency
discrimination.

In C only one choke coil is used and therefore this circuit has
a better frequency characteristic than that in B. The steady
voltage on the lamp is the sum of the plate voltage and the

THAN

%4 FILAMENT AMPERE

reserve and at the same time a little higher grid bias for the
screen grid tube, which is desirable, another cell could be added,
making the total voltage 4.5 volts. This would require chang-
ing the fixed ballast resistor to 10 ohms. The bijas on the
screen grid tubes will now be about 2.5 volts.

The values of those condensers and resistance which have
not been specifically mentioned above are given on the diagram.
While the by-pass condensers are given as 0.1 mfd. it is under-
stood that larger values should be used if motorboating occurs.

A .00035 mfd. condenser is specified across the plate-ground
circuit of the detector tube for by-passing the carrier currents
of the signal. This condenser across the 250,000 ohms resistance
is more effective than a condenser several times the size across
the primary of an audio transformer.
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8 - BeMax. l C

fRon7 ﬂtilﬂ:*)
oine @
Qo tg

o o

i
I

Rear PLATE

E
KINO LAMP TO THE POWER AMPLIFIER.

FIG. 5
8 DIFFERENT METHODS OF CONNECTING THE

voltage of the battery in series with the Kino lamp. A 1,000
ohm resistance is in series with the lamp to limit the current.
A better arrangement is outlined in D. Here the signal voltage
is impressed on the tube through the 2 mfd. condenser which
stops the direct current from the tube. The steady current for
the Kino lamp is supplied by an auxiliary battery in series with
which there is a resistance of 5,000 to 10,000 ohms.

Special Use of Neon Tube

The fact that the neon tube is inherently unstable can be
utilized for generating oscillations and a circuit diagram for this
application 1s shown in E of Fig. 5. The tube is connected in
series with a battery and a high resistance and a condenser is
‘shunted across the lamp. The frequency of .the oscillation can be
varied by varying either the resistance or the capacity of the
shunting condenser. The oscillation will either be a variation in
the brightness of the lamp or an alternate flashing on and off
of the luminosity. If the frequency of the oscillation is low
enough the flicker may be observed.

This oscillator makes an excellent stroboscope for viewing
movements which are too rapid to be seen directly. For
example, suppose we wish to study the excursions of the arma-
ture of a loudspeaker when it is emitting a pure tone. If the
armature be viewed in the light from the Kino lamp connected
as in E, and if the frequency of the oscillation is adjusted to
differ slightly from the frequency of the tone emitted from the
speaker, the armature can be seen to move slowly back and
forth. Another application would be to observing the motion of
gears which spin so fast that the action cannot be seen directly.
If the gears are viewed in the light of the oscillating neon tube,
and if the frequency generated by the tube is right, the motion
of the gears can be seen distinctly.

The Kino lamp can also be used as in circuits A to D for
stroboscopic applications, provided it is fed by a vacuum tube
oscillator. Since the response of the Kino lamp is instantaneous,
it may be fed by currents of any frequency from the lowest
sub-audible to the highest radio frequency. Comparison of fre-
quencies by the stroboscopic method is the main use.

In F of Fig. 5 is shown the connections of the plates of the
Kino lamp to springs on the socket. The two springs used are
the ¥ minus and the P. :

Characteristics of the Kino Lamp

Minimum “B” battery voltage.............oovviiiiinnnn.. 180
Average dynamic impedance, ohms..............ouuiunein... 500
Maximum recommended DC, milliamperes.................... 20
Sensitivity, candles per milliampere......................... 0.14
Sensitivity, lamberts per milliampere........................ 0.03
Plate area, inches........... ... .o i 1¥4x1%4
Overall diameter, inches...........co.iiiiiiieinnnnnni 2
Overall length, exclusive of prongs, inches................... 5%

Base, standard UX.
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HE circuit diagram of Models R-20, R-25, R-30, and RP-40

I “Star-Raider” of the Continental Radio Corporation is

reproduced in Fig. 1 herewith. This circuit contains
several features not contained in many other modern receivers.

First, its tuner is of the T. A. T. type, that is, the couplers
between the tubes are alternately tuned and aperiodic. There
are seven couplers in all between the antenna and the grid of
the detector, the first, third, and fifth being tuned and the others
untuned.

Second, the primaries of the third and fifth tuned couplers
are variable with respect to the secondaries by a common knob,
and this variable serves as a volume control.

Third, there are voltage regulator tubes in the primary of
the power supply transformer to maintain the voltage prac-
tically constant regardiess of the variations in the. line voltage.

Fourth, it utilizes two 250 tubes in push-pull in the output
stage, and- the use of these tubes calls for two 281 rectifier
tubes in a full-wave circuit to supply the plate power.

The filter consists of three sections of three chokes and four
by-pass condensers. The middie of these chokes is also utilized
as part of the field for the dynamic speaker. An additional

field coil is so connected that the DC voltage drop in it is the
bias for the two 250 power tubes. Of course, the two field coils
are so connected that they aid in establishing a strong mag-
netic field in the loudspeaker.

The coil used for bias on the power tubes is by-passed by a
3 mid. condenser.

There is only one 2.5 volt heater winding on the power trans-
former to supply the six 227 type tubes, but the circuit is broken
up into two parallel branches, one of which supplies the heaters
of those tubes which have tuned input, the other branch supply-
ing the remaining tubes. The hum balancer is placed at the
junction of the two branches, and this balancer is a center-
tapped 6-ohm resistance, the center of which is grounded.

The detector operates on the grid bias principle, the bias
being so high that the radio frequency input voltage may be
made large enough to load up the 250 power tubes without any
audio voltage amplifier between the detector and the power
stage, other than the step-up in the coupling transformer..

The grid bias resistor is 20,000 ohms with a tap placed at
2,500 ohms from the cathode end. This tap is for use when the
detector tube is used as an amplifier for phonograph music.
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- Howard Receivers

FIG. 3.

THE CIRCUIT
DIAGRAM OF
THE HOWARD
SGC RADIO
CHASSIS,
WHICH IS LIKE
THAT OF SGA
EXCEPT THAT

PROWISION

HAS BEEN
MADE FOR A
PHONOGRAPH
PICK-UP UNIT.

A transformer is supposed to be used between the phonograph
pick-up unit and the terminals provided for the pick-up in the
grid circuit of the detector tube.

A switch is provided for throwing the tube to the radio ampli-
fier or the phonograph signal source. The switch is triple pole,
double throw and is arranged so that secondary of the last
radio frequency transformer and the major portion of the grid
bias resistance are short-circuited when the switch is thrown
to the phonograph, and so that when it is thrown to the radio
position the phonograph pick-up or transformer secondary is
short-circuited.

. The bias for the first three tubes is obtained from the drop
in a 300 ohm resistance R3, which is by-passed by a condenser
C7 of 0.5 mfd. capacity. The plate retirns of these three tubes
are made to a common point from which a condenser C8 of
0.5 mfd. capacity is connected to ground. The bias for the
next three tubes is obtained from the drop in a 520 ohm resist-
ance R8, which is by-passed to ground by another half micro-
farad condenser. The plate returns of these tubes are also

joined at a point from which another half microfarad condenser
1s connected to ground.

The Untuned Couplers

Each untuned coupler consists of two radio frequency choke
coils. In series with the plate coil and on the plate coil is a
resistor. Those in the first two untuned couplers are 1,250 ohms
and that in the third, 1,600 ohms. A stopping condenser of
0001 mfd. is connected between the plate and grid coils in the
first two untuned couplers and one of .00025 mfd. in the third.
In series with the plate lead of each of the first two is also a
1,250-ohm resistor shunted by a condenser of .00028 mid. .

It will be observed that the plate supply of the 250 tubes is
connected to the filter in such manner that the current flows
only through the first choke coil, except after the current has
passed through the power tubes it also flows through that choke
which is used for bias resistor.

A special arrangement of tuning is used between the antenna

(Continued on next page)
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Howard Separates Units

Soraxck Cades PSS/

FIG. 5
THE WIRING DIAGRAM OF THE DYNAMIC SPEAKER
OF THE HOWARD RECEIVER SHOWING THE CON-
NECTIONS OF THE VARIOUS LEADS TO THE TER-
MANUAL STRIP IN THE POWER SUPPLY UNIT.

(Continued from preceding page)
and the first grid. A coil LI is in the antenna circuit proper
and the top of this coil is connected to a small compensating
condenser. Then follow two parallel tuned circuits, the induc-
tances of which are coupled inductively. The circuit is therefore
in the nature of a band pass filter.

Howard Receivers

The Howard Models SGA and SGC are built in three units,
the radio frequency amplifier, the power pack and audio ampli-
fier, and the loudspeaker. The principal advantage of such
constructlon from the point of view of service is that in case
of trouble a new unit may be substituted quickly.

The radio frequency stages are placed in separate shleld
compartments with the partitions so located that there is a
minimum of stray coupling from the plate to the control grid
or from any stage to a preceding stage. This -is the type
of construction often recommended but seldom seen in practice.

Each of these models contains three 224 type screen grid
tubes as radio frequency amplifiers, a 227 type power detector,
and one stage of 245 tube push-pull audio frequency amplifica-
tion. The main difference between the two models is that the
“A” does not contain any provision for a phonograph pick-up
unit while “C” does. A transformer is provided for coupling
the pick-up unit to the grld circuit of the power detector and
the change-over switch is so arranged that when the circuit is
set for the pick-up unit the effective value of the grid bias
resistor is lowered by shunting another resistance across it.

Thus the tube becomes an amplifier when it is needed for that
purpose.

There are four tuners in these circuits, and each is of the
simple tuited-secondary transformer type. All are controlled by
the same knob and the setting is indicated on a horizontal scale
which moves in front of a stationary index.

A low pass filter consisting of two condensers across the line
and a radio frequency choke in series is placed between the
plate of the detector and the primary of the push-pull input
transformer. Thus all radio frequency currents are prevented
from reaching the audio amplifier while the high audio notes
are not suppressed.

Control of Volume

The volume is controlled by two simultaneous operations,
one controlling the input voltage and the other controlling the
grid bias on the radio frequency amplifier tubes. The antenna
lead is connected to the slider of a high resistance potentiometer
connected across the primary of the first radio frequency trans-
former, and thus when the control is turned the amount of
signal voltage impressed on the circuit is varied. At the same
time the bias is increased by increasing the grid bias res stor
common to the three radio frequency amplifier tubes. The bias
resistance consists of one fixed and one variable resistor, the
fixed being proport1oned so that when the volume is set at
maximum the minimum bias is that which gives best amplifica-
tion.

Power Supply and AF Amplifier

The power supply contains an over-sized power transformer
which supplies the required filament voltages and the high
voltage for the plate of the 280 tube. The primary of this
transformer is tapped for 100, 110 and 120 volts to accom-
modate lines of different voltages

The plate current for the two 245 tubes passes through the
first choke in the filter only, a choke having a DC resistance
of only 200 ohms. The current for the other tubes in the re-
ceiver and that through the voltage divider also goes through
the field coil of the dynamic speaker so that the field acts as
one of the chokes. The usual three condensers are used in the
filter, and each is an 8 mfd. electrolytic. The by-pass con-
densers ordinarily put between the different taps on the voltage
divider and ground are placed in the radio frequency tuner so
they do not appear in the power supply circuit.

Terminal strips are provided for the primary of ‘the power
transformer to permit the selection of the proper voltage tap,
for the loudspeaker, and for the radio frequency amplifier. The
loudspeaker terminal strip contains two terminals for the field
and two for the voice cotl or output transformer, and the radio
frequency terminal strip contains seven terminals two for the
heaters, one for plate voltage, one for- screen voltage two for
the grids of the 245 tubes, and one for ground or B minus.

FREE AID TO A NEW JOB!

SITUATIONS WANTED AND HELP WANTED ADVERTISEMENTS WITHOUUT 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

YOUNG MAN 19, TECHNICALLY INCLINED,
desires position as assistant in radio laboratory.
Formerly connected with Pilot experimental tube
laboratory. Write August L. Oechsli, 280 Lin-
wood St., Brooklyn, N. Y., or phone Applegate
8631. systems.
of }Ehcatres, ete.).
€1, T
RADIO SITUATION WANTED. Radio Repair | faid. eabi
and serviceman, 21 years old, High School educa-
tion, three years experience would consider_radio
position of any kind, anywhere in United_States.
Kenneth P. Henderson, 115 Honeoye St., Shingle-
house. Pa.

YOUNG MAN WANTS WORK
LABORATORY or radio repairing. Have had
Technical School Training, and experience. Also
have an Amateur Ticket. Matthew Ajeman, 75

knowledge of
and repair of

the market.

IN RADIO
Able.

30 YEARS OF AGE, A COLLEGE GRADUATE.
Primarily a sound engmeer (RCA) wnth expert
mstallatxon,
sound motion picture systems as
well as all kinds of amplifiers and public address
Aso of acoustical problems (treatments
This, knowledge is backed by
experience in the electncal and radio
enabling me to install, service and repalr
expertly any and all radio sets and accessories on
am free to travel, speak several
languages and am equipped with all necessary
tools, meters and latest type analyzer and checker.
Although I made, of course, a good
I am willing to start at $30.00 per week.
prepared to furnish excellent references.—Address
Box X, care of Radio World.

EXPERIENCED. Good general knowledge of
technical radio work, construction and repairing.
m_36 years of age and married.  Reference:
Radio® and Television Institute, Chicago, Il
Steve Marko, 139 Brighton Drive, Akron, Ohio.

service, maintenance

YOUNG MAN 19, TECHNICALLY INCLINED,

desires position as assistant in radio laboratory.

Formerly connected with Pilot experimental tube

laboratory. _ Write August L. Oechsli, 280 Lin-
wood St., Brooklyn, N. Y., or phone Applegate

deal more. 8631.

I am

WIRING AND ASSEMBLING MAN on radio
sets desires prompt connection. Good character.

Park Street, Rockland, Mass.

NATIONAL RADlO INSTITUTE GRADUATE,
with t yearu experience in building and re-
pairing receivers. Would like to obtain position.
William B. Floyd, Box 22, Monroe, Virginia.

EDITORIAL or
desired by woman

sales experience.
meyer 8996-J

CORRESPONDENCE position
experienced
Editorial and Radio Departments;
Steady worker.

Ben Schurman, 196 Bristol St., Brooklyn, N. Y.

in newspaper
also has had
Phone Have-

EXPERIENCED RADIO SERVICE MAN wants
position. Write Thomas E. Martin, Keota, Iowa.
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Radio “R” in Season

By W. D.Terrell

Director of Radio, Department of Commerce

"VERYONE who has used a radio receiving set has suffered
from interference with reception. We are all familiar
(especially if our radio experience dates back a number of

years) with squeals and howls, rattling and squawking, buzzing
and crashing, as a result of interference. We were accustomed,
at one time, to the tangling up of literary lectures with love-lorn
ballads, and of sermons with syncopation.

Many listeners become exceedingly annoyed at that kind of
thing—and with very good reason. The radio division has been
called upon to investigate thousands of such complaints. Inter-
ference may be man-made or may arise from a source over
which man has no control, such as lightning, or static (sometimes
called atmespherics). This type of interference is most annoy-
ing during the Summer months.

You have often heard that oysters are in season during the
months containing the letter R. This old saying originated
before the days of radio.

“R” Months Best for Radio and Oysters

The modern interpretation is that the months containing the
letter R are best for radio reception, at least in this part of the
world. (Naturally, that would not apply in the countries lying
south of the Equator, where the seasons are the reverse of ours.)

Man-made radio interference may come from electric sewing
machines, electric signs, X-ray or violet-ray machines, heating
pads, defective wire insulation, power wires running through
tree tops, elevators, and numerous other devices.

In addition to these, there is the interference caused by radio
transmitting sets. This is the only kind of interference which
may be controlled under existing radio law. It is not unusual
for complaints to be filed against amateur transmitting stations
on the ground of alleged interference, which prove upon inves-
tigation to be caused by some electrical contrivance for which
the amateur is not responsible. Often it is possible to locate
interference by placing a portable receiving set in an automobile
and driving around the neighborhood, taking bearings on the
direction of the signals or interference. The strength of the
signal and the direction from which it emanates will make it
possible to locate it.

Uses Six Test Cars

The Department of Commerce has in use six radio test cars
and has under construction two additional cars. These cars are
portable inspection offices, being equipped with apparatus
designed to measure the power and frequencies of radio stations,
locate unlicensed stations, examine radio operators, and perform
such other duties as may be necessary.

With the apparatus used to measure power it is possible to
determine the service area of a transmitting station. If a station
increases or decreases its power this may be detected without
a personal investigation at the station. If a station'is not serving
its audience uniformly in each direction, the reason for this
inequality can be found. A recent survey resulted in a change
in the design of the antenna used. This change resulted in
putting a good signal into a section previously poorly served,
and reaching a larger audience.

The Department has set up a monitoring system which makes
it possible to measure the frequencies or wavelengths of all
classes of stations. The system comprises a constant frequency
at Grand Island, Nebraska, practically in the center of the United
States, and secondary stations at Boston, New York, Baltimore,
Atlanta, New Orleans, Los Angeles, San Francisco, Portland
(Oregon), Chicago, and Detroit. These stations are supple-
mented by the six portable stations on the test cars that I men-
tioned a moment ago.

Under United States jurisdiction there are 24,520 radio trans-
mitting stations—the majority of them operating simultaneously.
Besides these, the signals from foreign stations are intermingled
with ours.

The radio inspectors on duty at the monitoring stations are
reporting daily their measurements on the stations checked.
These reports show the time the measurement was made and
deviation in cycles, if any. During the last fiscal year 45,695
measurements were made. There were 1,020 measurements
showing stations deviating 500 cycles or more from the frequency
they were authorized to use.

When you realize that the signals from radio stations go out
in all directions, often reaching thousands of miles, you will
see that the problem of insuring orderly operation free from
serious interference requires constant vigil en the part of the
station operators.

few years ago such freedom from interference was not
possible. But now the refinement of transmitting and receiving
sets and far greater precision in measuring instruments make
this possible of accomplishment. With the perfection of syn-
chronizing equipment some of the interference now being expe-
rienced will be removed.

Many of the listeners of today can remember when all of our
broadcasting stations used one wavelength, 360 meters. When
interference became intolerable another frequency or wave-
length, 400 meters, was made available to stations prepared to
meet the somewhat strict regulations at that time. In those
days 500 watts was considered high power. Many of the pro-
grams were almost entirely mechanical reproductions. Roxy’s
Sunday night program was one of the exceptions.

Foundation Laid for Improvement

The Secretary of Commerce foresaw the danger of the broad-
casting stations losing public interest if some way were not
found to encourage higher standards of programs. e ordered
the creation of a new class of license requiring a higher standard
in equipment, studios, and programs which immediately stimu-
lated interest in the programs and resulted in rivalry among
station owners to improve their stations and obtain one of the
new high-class licenses, known at that time as Class B.

Under these licenses stations were not permitted to use
mechanically operated musical instruments. Thus was the
foundation laid for the excellent stations and interesting pro-
grams of today, placing us far in advance of other countries,
as indicated by the increase in the number of receiving sets
in use—approximately 60,000 in 1922, as compared with possibly
13,000,000 at the present time. The census figures giving the
exact number are not yet available.

When an event of general public interest is broadcast today,
it is reasonable to assume that it is available to more than half
of the people of this country, as well as a large number in other
countries of the world.

Calls Our System Satisfactory

From the beginning it has been recognized that the basis of
granting a broadcasting license should be service to the public,
and in no other way can an audience be held or a station con-
tinue to prosper.

There is no financial support for the operation of broadcasting
stations derived directly from the listeners through the payment
of a fee, such as is the custom in other countries. Experience
has shown that our method is generally satisfactory, and millions
of dollars are being spent to improve it.

Electrons in Tube Go
- 600 Miles a Second

The radio tube has many peculiarities which to the average
user seem nothing short of miraculous. One of the most in-
teresting things, according to RCA Radiotron engineers, is the
speed with which the electrons inside of a radio tube travel.

As the filament, or heater, increases in temperature, the mo-
tion of the electrons gradually increases until it reaches a
velocity of about 600 miles a second. Then the electrons break
away from the filament, or heater, jumping right off its surface
into the vacuum that exists inside the tube. When this condi-
tion is eached, by turning on the filament current, the tube is
ready to function. This tremendous speed of electrons that
makes modern radio reception possible.

Action of Heater
Is Greatly Speeded Up

When all-electrically operated radio sets first were introduced,
the type of detector tubes then available all required a minute
or so to become sufficiently heated to function. Eventually quick-
heating detector tubes were developed.

Then came the screen-grid tube, so widely used, and again the
long delay after “snapping” the switch, before anything hap-
pened. Now, several tube makers announce the perfection of
screen-grid tubes so made that they become warm enough to
work in about ten seconds.

Accordingly, if the detector tube is of the quick-heating type,
as well as the screen-grid tubes, you can turn on the switch
and you’ll get results in a very few seconds.
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FIG. 1.
A SUPERHETERODYNE TYPE RECEIVER IN WHICH THE TONE COMPOSITION IS VARIED BY MEANS OF A PO-
TENTIOMETER IN CONJUNCTION WITH A CONDENSER AND A CHOKE COIL.

NE of the best tone controls that has been suggested is
O illustrated in Fig. 1 herewith, a Superheterodyne receiver

with seven tubes. The control in question is a 30,000-
ohm potentiometer connected in series with a 0.3 mfd. condenser
one side of which is connected to ground. One side of the
potentiometer is connected to the low side of the lower of two
equal choke coils in the plate circuit of the detector tube. The
slider on the potentiometer is connected to the junction of the
two chokes. When the slider is set at one end of the resistance
the lower of the two chokes is short-circuited and the high
notes are amplified as well as the low, or better. When the
slider is set at the other end of the resistance the high notes
pass to ground through the 0.3 mid. condenser and are not
amplified so much.

Another type of tone control is exemplified in Fig. 2, which
is a five-tube TRF set. Here condensers of various values are
connected across the line. The larger the condenser shunted
across the lower will the amplification of the high notes be.
Since there are three different condensers and one open, four
different tone combinations may be obtained.

Detection in the TRF set is effected by means of grid bias,
which is obtained from a 30,000 ohm rheostat in the cathode lead
of the tube. It is customary to use a fixed value of 20,000 ohms
in this position but this does not permit any variation in case the
tube and the voltages are such that a resistance of 20,000 ohms
is not the value that gives best detection. A 30,000 ohm rheostat
or variable resistance gives considerable latitude for finding the
correct value in any instance.

Amplifier Bias

The bias for the first AF in a TRF set usually is obtained
from a drop in a 1,000 ohm resistance in the cathode lead of
that tube. This bias is not as high as is usual for a 227 tube
but an excessively high bias is not needed in this position De-
cause the signal voltage is comparatively small. It should be
remembered that if the bias is just high enough to prevent the
grid from going positive during any part of the signal, it is
high enough. It is not only high enough, but the resulting am-
plification will be higher and the distortion will be less than if
the usual high bias is used. This statement may seem like
heresy but it can be verified very easily by examining the
characteristic curves of the tube.

The bias for the screen grid radio frequency amplifier tubes
is ohtained from the 700-ohm individual resistance in the cathode
leads. These are abnormal values for these tubes and they give
a bias of about three volts.

The modulator in the superheterodyne circuit in Fig. 1 is also
working on the grid bias principle. The bias resistor is 5,000
ohms and it is shunted by a condenser of 0.3 mfd. This re-
sistance gives a fairly high bias because there is no high resist-

ance in the plate circuit of the tube to limit the current. The
modulator works well on a moderately high bias because of the
intensity of the local oscillation, the output being proportional
to the product of the signal carrier and the oscillation voltage.

<+
Loose Coupling Between Tuned Circuits

In Fig. 2 we have a five-tube receiver in which a high order
of selectivity, as well as a high sensitivity, is obtained by tuning
both the primary and the secondary of the coupling impedances.
A very small capacity coupling is introduced by leading insu-
lated wires connected to the live sides of the tuned ecircuits
and twisting these wires together a few times. The loose-
ness of the coupling between the two tuned circuits in each
coupler makes it practical to tune both windings.

The six tuning condensers in this circuit may be put on one
shaft to make the circuit one-control. It is possible to include
the antenna circuit in this because a high order of selectivity
is not possible in the antenna circuit and because a trimmer
condenser is put in which may be adjusted independently of the
main tuner. But this trimmer is only necessary when there is
}ntegference between some weak distant station and a strong
ocal.

In common with the circuit in Fig. 1 there is also 'a tone
control in this circuit. It is put in the plate circuit of the
detector tube and consists of condensers of different capacities
and a switch by means of which any one of them may be con-
nected across the line. These condensers are placed on the
output side of the carrier suppressor choke in the plate circuit.

Grid bias detection is also used in this circuit and the bias
resistor has a fixed value of 20,000 ohms. In this circuit the
bias afforded by this resistance is ample to sustain a signal
that will load up the tubes in the push-pull amplifier because
there is considerable amplification at audio frequency.

The same volume control is shown in Fig. 866 on page 19, with
fine audio. The direct current component of the plate circuit in
the first audio tube is kept out of the push-pull input transformer
by means of a choke and a condenser and the low side of the
primary is connected directly to ground. Thus saturation ef-
fects are avoided and feed-back that might result due to the
use of a common plate voltage source is eliminated by the
grounding of one side of the primary.

Two-tuner Circuit

The secondary of the push-pull transformer, Fig. 866, is split
into two equal parts and are joined first by a 2 mfd. condenser
and then by two 50.000 ohm resistances, one in the return of
each grid lead. These held in equalizing the input voltages.
The output is taken by connecting the speaker of the primary
of a matching transformer from plate to plate across a center-
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Systems Work

Odell

tapped, high inductance choke coil.
expected from this circuit.

The B supply in this case is a 280 type rectifier and a Polo
245 type power transformer. The filtering is done by a Polo
245 choke and electrolytic condensers.

There is much demand for receivers for the reception of local
stations when sensitivity and selectivity need not be especially
great but when quality must be of the very highest order. In
such cases a circuit like that in Fig. 3 1s suitable. Adequate
selectivity is obtained by four tuned circuits and adequate sen-
sitivity by the use of one screen grid radio frequency amplifier
and a grid leak detector utilizing the same type of tube.

High grade quality can be

Resistance Coupled Audio

First rate quality is assured by the use of resistance coupling
in the audio amplifier. There is no better type of coupling
when quality is the first consideration. Unfortunately, resistance
coupled amplifiers have acquired a bad reputation for instability
and even for bad quality. Such an amplifier can be just as bad
as it is possible to make an amplifier, but it is not difficult to
make it work the way it should. It is only necessary to adiust it
properly, a process not at all difficult.

One thing that goes wrong with a resistance coupled amplifier
is that it might start to oscillate. The brute-force cure for this
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is to use plenty of capacity in the B supply filter, especially
that of the last condenser. In this circuit this is specified at
8 mfd. In most instances that is sufficient. In rare cases it
is necessary to add more,

Another trouble with resistance coupled amplifiers is grid
drift. The grid bias, usually of the last tube, gradually goes
positive until the signal voltage produces no change whatsoever
in the plate current. The amplifier is dead under these condi-
tions. It can be restored by turning the set off for a few
moments 'or by conecting a wire from the grid to ground for an
instant. The drift period may be a small fraction of a second
or it may be several minutes. The cause is insufficient leakage
from the grid to ground, or too much leakage from the positively
charged elements near the grid, and the cure is to use a lower
value grid leak. In any case the highest value leak resistance
which will work should be used. It may be half a megohm
or it may be five megohms.

Much of the leakage from the positive elements to the grid
may be inside the tube, for during the flashing process metal
may have been deposited on the insulator sparating the plate
and the grid. A different tube might be tried for that reason
with a good chance that the trouble will cease.

The cure for drift is also a cure for slow oscillation. That is,
if the grid leak resistance is lowered the amplification on the
sub-audible frequencies is reduced so that the amplifier cannot
sustain oscillation and the trouble stops.
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FIG. 3.
MANY BUILDERS OMIT A TONE CONTROL, AS ABOVE, BECAUSE THEY DEEM IT A DISTORTING DEVICE.
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The Making of

Home Recordings

N making your own phonograph records at home, you may
I preserve for future use either a program received on your

radio set. or voices or songs of the children and family.
Special wax type records are now available for this new field of
home radio and phonograph work, and aluminum ones as well.
They may be ordered by your radio or phonograph dealer, who
may not have them in stock thus far. A special recording needle
is required, one needle sufficing to record one side of a disc
record. The records either are already grooved, or, in some
models, the recording head cuts its own groove.

The radio set used for this purpose must have a good audio
frequency amplifier, with a power tube at least as large as
the 171A. Better results are to be obtained with the 245 type
of tube.

The Pick-up

Ordinarily, the phonograph pick-up is used to play records
through the radio set. In recording, however, the pick-up
becomes the driving force which impresses the vibrations into
the grooves of the record. The pick-up is connected to the
output of the radio set just as if it were the loudspeaker, but
an ordinary pick-up will not serve for recording.

The special needle for recording is inserted in the pick-up. In
order that the vibrations of this needle may fully actuate the
recording process, it is necessary to add some weight to the
recording head. This is done in the manufacture.

As so far outlined, home recording may be used to impress
upon a phonograph record anything broadcast by radio, such as
the latest song or dance hit, or a talk by a famous personage.
The cord tips of the loudspeaker may be touched to the usual
output terminals temporarily so you will know when you want
the record to commence, and they are then removed. Better
vet, a pair of headphones (in series with a high resistance) may
be used to listen in while you are recording, so you can tell when
to start and stop.

For Home Talent

In order to record your own voice, or the voices of the
children, family or friends, it is necessary to have a microphone.
This is an important unit, because it converts the air vibrations
into electrical impulses so they may be amplified to sufficient
power actually to “cut” the vibrations into the wax of the record.

Accordingly, a good microphone is advisable, although some
results may be had with simple “buttons” costing less than a
dollar. Suitable microphones for this job cost from $8 up.

The wires of the microphone may be connected to the set
through a special coupling transformer. Dry cells may be used
to operate the device. Instructions for this work are usually
furnished with the mike or with the wax record equipment.

Battery Elimination
for two DC Voltages

Substituting a B battery eliminator for B batteries is a well-
known expedient when the home is supplied with 110 volts alter-
nating current. Similarly, using an A eliminator will replace the
storage battery, if there is 110 volts AC at hand.

The A eliminator is made up of a rectifier, usually of the dry
disc type, a filter system, composed of inductance and very high
capacity condensers, and a voltage control that may be adjusted
by hand so that a voltmeter shows 6 volts.

Certain types of trickle charger may be converted into very
good A eliminators by the addition of the correct filter system.
The A condensers are specially constructed to have an extremely
large capacity, and they are the same type that is used to remove
the hum from a dynamic loudspeaker.

When the home is powered with 110 volts DC, or with 32 volts
DC, as from farm lighting plants, it is a little more difficult to
obtain a satisfactory arrangement.

One fairly good method of replacing the storage battery is to
employ a fixed resistor of the proper resistance value (according
to the number and kind of tubes in the set) to take up the
excess voltage.

In some instances, special sets are available in which the tubes
are wired in series, so that the amount of current drawn is kept
at a low value. Or, the existing set may have the filament
circuit rewired with this idea in view. Some listeners who have
32-volt DC plants run heavy wires to the battery room, and
tap in on 3 cells for the radio purpose, obtaining the necessary
6 volts. By changing the taps every week so as to use the sets
of ‘cells in rotation, they manage to equalize the otherwise
unequal drain on the cells.

The DC supply is hardly worth while using, for B battery
voltage in the case of a 32-volt system, since a maximum of 32
volts is too low. With a 110-volt DC system, the voltage may
be used successfully, although it requires care in making the con-
nections. A suitable filter circuit is essential, preferably pro-
tected by means of a series lamp which will light up should
any short develop.

Another means of energizing a standard model 110 AC radio
set from the 32-volt or 110-volt DC line is by a special midget
motor-generator which generates its own 110 volts AC. This
is an efficient and satisfactory method, growing in use because
it permits one to own a standard model radio and use it
anywhere.—Brainard Foote.

ELECTROLYTIC CONDENSER ACTION

Electrolytic condensers used in many types of radio power
supplies have a special advantage in that they do not perma-
nently puncture and burn out. Should excess voltage occur,
they will become shorted temporarily, but quickly heal and con-
tinue to function.

Tube “Hospital”
To Study “Diseases”

Plans for a radio tube “hospital,” a
technical clinic for the study of disease of
the vacuum tube, have been made by the
Radio Manufacturers Association.

While most radio tubes have a life of a
thousand or more broadcasting hours, the
radio doctors will study measures to ex-
tend even this amazing mortality rate.
The clinic for radio tubes is under the
direction of George Lewis, of Newark, N.
J., chairman of the Vacuum Tube Com-
mittee of the Radio Manufacturers Asso-
ciation, and is under immediate charge of
George Rishell, of Emporium, Pa., chair-
man o fthe Sub-Committee in charge of
“life testing” of tubes. .

The manufacturers’ clinic is preparing a
list of diseases of the vacuum tube for
laboratory diagnosis. When a radio tube
dies the radio scientist is as much inter-
ested in this fatality as a medical scientist
is interested in a human demise. The
radio doctors expect to discover means to
prolong the useful and vigorous life of the
radio tube.

1,000 Television Sets
in Operation in U. S.

A recent survey shows that there are
now 1,000 television receivers in operation
in the United States. For the time being
the majority of these are being used for
test purposes by the television officials and
engineers in the developmental work now
in progress.

It is reported that the manufacturers
of this type of equipment are rapidly
getting prepared for the inauguration of
the expected :flood of sales. At present
broadcasts are being made from about a
dozen laboratories throughout the United
States.

A THOUGHT FOR THE WEEK

GOLDEN GOLDEN, a munager in the
legitimate field who has rendered ex-
cellent service to American theatregoers,
has been engaged by the National Broadcasi-
ing Company to take charge of the presenta-
tion of its radio serial playlets. This means
skilful direction, good castina, fine taste—
and not a touch of vulgarity. That’s the kind
of a manager and director Mr. Golden is!

EVERYBODY’S TALKING about short-wave converters.

Many are building them.

Find out the facts. Subscribe now for RADIO WORLD for six month, at $3.00, the
regular price, beginning with the November 8th issue, and enjoy reading the series of
articles on converters, and get blueprints of all four models of converters free!

RADIO WORLD, 145 WEST 45TH STREET, NEW YORK, N. Y.
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Sonora’s Finances
Aired in Bankruptcy

Schedules in bankruptcy were filed
recently in the Federal Court in New
York by Sonora Phonograph and Sonora
Products, following last year’s bankrupt-
cies. The schedules follow:

SONORA PHONOGRAPH CO., INC.. 50 west
fifty-scventh Street.—Liabilities $1,646,226. assets
$4,740,395, main items being plant and equipment
located at Saginaw, Mich., $1.645,408 stock of
merchandise,  $1,346,996; accounts _receivable.
$933,932; furniture and fixtures, 691.679. Princi-
pal creditors listed are Merchants and Manu.
facturers Securities Corp., $135.000 (secured);
Commercial Credit Corp., $42.190 (secured);
Columbia Broadcasting System, $14,932; Arcturus
Tube Co., $18.458; United Reproducers Corp.,
Rochester, $119,725; Valley  Appliance Co.,
Rochester, $67.554; Eu~ene McGuckin Co.. Phila-
delphia, $62.036; Radio Victor Corp. of America,
$69,529; Radig Corp. of America. $27,157: General
Instrument Co., $19.292; Hartman Electric Co..

' Mansfield, Ohio. $164.787; Sprague E ectric Co.,

$18.743; Atlas Plywood of Boston, $27.886; Bab-
cock Lumber Co., Pittsburgh, $22,042; Glidden
Co., Cleveland, $14,833.

SONORA_ PRODUCTS CORP. OF AMERICA. 50
West Fifty-seventh Street.—Liabilities $736.410,
assets $5,222.998. main item being accounts re-
ceivable $4.790,288. of which $4.765.611 is due
from the Sonora Phonograph Co., Inc. Principal
creditors listed are Hayden Stone & Co., $500.000;
W. T. Botsford (as receiver of the Federal Tele-
phone Marnufacturing Co. of Buffalo). $122.083
(secured): Equitable Trust Co.. $27.208; Maurice
Minton, $20,000; Liberty E'ectric Corp., $23,737.

“MATHEMATICS OF RADIO.,”—A great help
to evervbody interested in_radio. $2 postpaid.
Radio World, 145 W. 45th St., N. Y. City.
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FIG. 866.

THIS AC SUPERHETERODYNE CIRCUIT CONTAINS FIVE SCREEN GRID TUBES, ONE OF WHICH IS THE OSCIL-
LATOR. THE DETECTOR IS A 227 AND IS ADJUSTED FOR POWER DETECTION.

Six-Tube Superheterodyne Tuner

ILL you kindly publish the circuit of a Superheterodyne
‘/‘/ tuner having about six tubes in addition to the B
supply rectifier. I have a good audio frequency ampli-
fier without B supply which I wish to use with the circuit.
The tubes in the circuit should be of the 224 type, except the
detector, which should be a 227, arranged for grid bias detec-
tion—L. D. F.
Fig. 866 is a circuit like that you ask for.
* k%
Method of Tone Control

F you have a circuit in which there is a tone control I

I should like to see it published. I am looking for a diagram
of a six-tube tuner and radio frequency amplifier in which
the tone control is put in the output of the detector—J. B.

Fig. 867 is a diagram of this kind. It has two screen grid
tube radio frequency amplifiers, a power detector, and a 280
power supply with audio. The tone control is shunt condensers
across the primary of the audio transformer, as shown. By
means of a switch one of several condensers of different capacity
may be connected across the output of the detector and so pass
on different proportions of the high notes. .

* k%
Push-Pull Resistance Coupling
BUILT a push-pull resistance-coupled amplifier such as you
described. I am not getting the results that I expected.
There seems to be a great deal of distortion. What do you
think is the trouble?—L. T. F.

There are many things that could be wrong, but most likely
the trouble lies in the voltages. Probably the tubes are different
so that the bias, when righ on one tube, is wrong on its mate.
Then you may not have the proper input, so that the signal

FIG. 867.
TONE CON-

voltage is not divided equally between the two sides. Again,
vou may operate the two sides in parallel and take off the output
i push-pull, in which case you would not get anything but dis-

tortion.
* &k

His Power Amplifier Clucks
BUILT an audio amplifier such as described by Herbert E.
Hayden in the issue of Nov. 29, but I am not getting
any results from it. It clucks like an old hen. What do
you think is the trouble?—L. C. B.

Chances are that you have left a lead open. If you have con-
nected it to a radio frequency amplifier it may be that you
have not provided for a B return by making the ground of
the two parts common, or it may be that you have left a grid
leak open. What you call clucking may be an oscillation
which is usually called motorboating. This might result even
if all the leads are connected properly.

* %k

Grid Leak Trouble
N my set the volume will diminish soon after turning the set
I on, and then I can get volume to come back only by shutting
the set off for a few seconds, or by touching various parts,
especially around the detector tube with my hands.
You require a new grid leak or else one of lower resistance
value than the one you are now‘usi’ng.
*

Condensers Blow
N a B supply that I have built the first condenser next to
I the rectifier tube blows just as soon as I turn on the
The transformer is rated at 350 volts and the con-
densers I put in at 1,000 volts. What is wrong and what
should I do to stop this expensive trouble? I might say that
{ have burned out several 280 rectifier tubes as a result of

power.
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the failure of the condensers.—W. H. C. .
There may be several factors which contribute to the
(Continued on next paye)

www americanradiohistorv com


www.americanradiohistory.com

20 RADIO WORLD

December 6, 1930

245

PENTODE

—w

R4 ®

WA

f "Il‘I Cs Co
Gy | ] i
Cy

ch bl
ArAAAASASNN 1. .'-‘-‘-MJ'N\'LW‘VWF
) R Rz R4 Rs Re ®
B" B +

FIG. 868. g

THE PENTODE TUBE CAN BE USED IN THE LOFTIN-

WHITE TYPE OF AMPLIFIER IN THE MANNER
SHOWN IN THIS DIAGRAM.

(Continued from preceding page)
trouble. The line voltage may be higher than it is supposed
to be, so that the voltage across the secondary is higher than
350 volts; the condensers you put in may have been overrated
greatly; you may not have provided for any bleeded current.
If no current flows in the flter current, the highest voltage
that the first condenser will be subjected to is nearly 500 volts.
If it does not blow quickly, the other condensers across the
line will also be subjected to this voltage. The voltage will
not rise to this value if you draw any current. It may well
be that you draw no current because of an open in the voltage
divided. The thing to do is to insure that there‘is some
current flowing just as soon as the rectifier tube gets going.
Otherwise get condensers for the filter, which will stand 1,000
volts, not condensers which merely have been rated at 1,000
volts. It is well to get condensers that are guaranteed to
stand 1,000 volts. As a precaution against blowing the rectifier
tube when a short develops in the secondary, it would be
well to put in a one ampere fuse in the primary of the trans-
former. If a short circuit occurs in any one of the windings
in the secondary, the fuse will blow and thus protect the rest
of the apparatus. Automobile type fuses may be obtained in
one ampere sizes.
* k%
A Pentode Amplifier
ILL you kindly publish a circuit of the Loftin-White
\/‘/ in which a pentode tube is used in the first stage and
a 245 in the second? How should the voltages on the
elements of the pentode be adjusted for best resultsr—P. L. A.
Fig. 868 is a Loftin-White type amplifier in which the pentode
and the 245 tubes are used. The best way to adjust the

Join

Radio World’s

UNIVERSITY CLUB

And Get Free Question and Answer Service for the Coming
$2 Weeks. This Service for University Subscribers Only

Subscribe for RADIO WORLD for one year (52 numbers).
Use the coupon below. Your name will be entered on our sub-
scription and University Club lists by special number. When
sending questions, put this number on the outside of the for-
warding envelope (not the enclosed return envelope) and also
put it at the head of your queries. If already a subscriber.
send $6 for renewal from close of present subscription and
your name will be entered in Radio University. :

NO OTHER PREMIUM GIVEN WITH THIS OFFER

[In sendsng in vour queries to the University Department pleas
paragraph and number them. Write on one side of sheet only
Alwavs give vour University Club Number.]

RADIO WORLD, 145 West 45th Street, New York City.
Enclosed find $6.00 for RADIO WORLD for one year (52 nos.)
and also enter mv name on the list of members of RADIO
WORLD’S UNIVERSITY CLUB, which gives me free answers
to radio queries for 52 ensuing weeks, and send me my number
indicating membership.

voltages for best results is to return the elements to a voltage
divided, the contacts of which may be moved about. First
make the grid bias on the pentode about 1.5 volts and the
plate voltage almost as high as it can be made. Adjust the
screen and space charge voltages until the circuit amplies the
best. Attention must be given to the bias on the power tube
and this is best done with the aid of a milliammeter in the
plate circuit of the 245. If the plate current:is more than
32 milliamperes, move the slider on R5R6 toward RS, and if
the current is less than 32 milliamperes, move it toward R6.
For every change that is made in the space charge and screen
voltages, a new setting must bE fgund for the slider on RSR6.
*

Best Method of Modulation in Converter
"HICH of the many different methods of modulation in
V‘/ short-wave converters do vou regard as the best?
You have shown modulators in which the oscillation
was introduced in the screen circuit, others in the cathode lead,
still others in the grid lead, and many other methods.—C. T.F.
There is one thing that should be kept in mind when select-
ing a modulator, and that is that the oscillator may impress
a voltage so high on the modulator that that tube and the
others following it may be overloaded before there is much
signal coming through. Two methods which will stand a lot
before overloading are the grid bias and the screen voltage
method. There is little chance of overloading the modulator
in either case, provided the pick-up coil is reasonably small.
Of course, the overloading point depends on the grid bias
on the tube. The higher this is the greater the signal may

be before there is any appreciible* overloading.
*

Roar in the Speaker

HEN 1 first turn on my set there is a terriffic roar

V‘/ which lasts about 5 seconds. It is so loud that it

seems like it will tear the speaker to pieces. What
is the cause of it?—W. H. S.

A transient howl of this kind is usually’ due to motor-
boating which lasts while the detector tube is heating up, or
during a portion of its heating-up period. If you get a quick
heater detector tube you may be able to stop the noise, or
at least reduce its duration and intensity. Again, if the by-pass
condensers are large enough it may be that the roar occurs
only during the charging up period of the condensers.

* *x X

Use of RF Amplifier for IF Amplifier

HAVE a redio frequency tuner and amplifier comprising
I 5 tubes and 5 four tuners. The condensers cannot be

lined up by means of the trimmer except at one frequency
at a time, but when they are lined up the sensitivity is very
great. It occurred to me that I could use this circuit as an
intermediate amplifier by tuning it to about 550 kc. Could
this be done, and what would I have to do to make a good
superheterodyne?—A. B. F.

The simplest way to get a satisfactory superheterodyne
would be to provide an oscillator and a modulator, with a
tuned circuit for each. Couple the oscillator loosely to the
modulator and put the output of the modulator, through a
condenser, into the input of the 5-tube tuner. Look up the
connections of a short-wave converter for the method of
making the connections, for they are the same. The oscil-
lator should be designed so that the tuning covers a frequency
range from 1,100 to 2,050 kc. This means that the oscillator
coil should be much smaller than the RF coil used ahead of
the modulator. This is an ordinary tuning coil for the con-
denser you have. If you want to make the circuit more elab-
orate, put another tuned RF* amplifier ahead of the modulator.

x %

Current Travels in Both Directions

N one of your answers in the Nov. 20th issue you said that
the current could travel in both directions at once in a
conductor. I don’t see how this could possibly be true, but
suppose it is. Would the effect not be the same as if the
igffecrerge current traveled in one direction in that wire?—

In wave motion it is the normal thing for the movement to
be in opposite directions at the same time, at different points.
Shake a rope, for example, and vou can see that in one place
the rope moves in_ one direction and at another place it
moves in the opposite. The same thing can be observed in
water. The crest of the wave moves in one direction and the
trough in the opposite. Even in a river you can see the water
move in one direction near the bank and in the opposite
direction in the center, under certain conditions, for example,
when there is a whirl.

Some effects outside the conductor would be the same as if
the difference current flowed in one direction. Also, if we
could measure the average current that flowed past a given
cross section of the conductor in one direction by counting
the electrons, the net result* would be the difference current.

*  *
Automatic Volume Control

AN you tell me where T can obtain an automatic volume
control for my set?—J. C. N.

It is not available yet as a “unit” for separate attachment.

The automatic volume control is a special circuit incorporated by

the manufacturers in certain sets, to level the amplification
inversely to the carrier intensity.
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Stations in United States and Canada, Corrected to Press Time

Star before Call Letter denotes new stalion.
Star before Station Frequency denotes new frequency. Srati
ation

Station Station *KLMB
KLO

ssesense

CJ
CJSC eeeereees 580
C .eee

Hughes Radio Shop, Knox City, Texas.

Patrick J. Hirscher. 213 W. 1st St.. Shakoee.
Migh. o e N e e oo LITERATURE WANTED  James ® Deal, R6, Box 75, Concord, N. C.

\Y Reed Morlev Radio & Music Co.,
12 v M  Fia Jerome Cohen, Box 204, Meridian, Miss.

J.
Box 1412, Fort Mvers, Fla, ”
v &, T, Betl Radio Shop. 608 S. Pershing Ave.. ‘?{'er}ﬁ"g]ey G%egngy1r6§nB?); 3§s's'yd§Z'nNRa¥ae1 R. P. Jones, Scarbori, W. Va. .
A, Roy Theobald. 4823 Terrace Ave.. St. Louis Calif. Fred J. Kellish, 452 Court St., Elizabeth, N. J.
Mo, * E. W. Hazlewood, Rolla, Mo. H. J. Ruffner, 327 Sand St.,, McKeesport, Pa.
Thos H. Smith, Box 118, New Kensington, Pa. Y. G. Hermann, Kenesaw, Nebr. . Byron H. Sheffer, 531 West Ave., Bridgeport,
J. Drew, 16 Oneida St Oneonta, N. Y. Roceo Scaletti, 12 Dickerman St., New Haven, Conn. =0 1 T
Walter Ashbacker, R. R. No. 4, Marion, Towa. Conn. - o E @ S e ZT: _aco}l}:;iﬂ?“(t: Hur&sc&meeﬁgndulu S
. el , y , T. H.
Cagi‘fmn F. Geyer, 1329 N. Gordon St., Hollywood, S.James . Stewart, enn eeberry \I“} oobeo, 24 Lane N iehney Dark,
t i . N. I Duane, Clerk, Hotel' B ick TLan. N. T ) )
Gr?;;huﬁaias?yfﬁ\gg.tz, 206 National Ave. N. W, cagter,HPa. uane, T ote runswic! Nied: Hickman, Corning, Calif.
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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 come) Cat. AN-S
at $3.67

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

RF Choke
in Copper Shield

A 50-millihenry radio fre.
quency choke coil, in a copper
shield, with mounting screw
and bracket attached. This
choke is excellent for the
late lead of a detector, placed
in series with the plate and
the load impedance, for keep-
ing RF out of the audio chan-
nel, broadcast receivers. Also
excellent for RF plate lead,
between the end of the plate
load and plus, and for
screen grid leads, between
screen grid and B plus, for thorough filtering
and stabilizing. This choke will pass 25 ma.
In all cases ground the shield. Order Cat. 57C
SH-RFC. List price, $1.00; your price....
For short waves, an unshieldled RF Choke, %
millihenry, with mounting lugs. Order 47C
Cat. QMH, list price 80c; your price..

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

AMER-TRAN AUDIOS

First stage, de luxe
{1llustrated), primary,
in detector elrcuit, has
inductance

1-to-8. Cat. DL-1 list
price, $8.00 net $4.70.

Push-pull input
transfortner. t'urna
ratio. 1-to-2%; single
primary: two aeparate
windings for secondary;
Cat. 151, i1st  price,
$12; net, $7.05.

[Remit with order
and we pay transporta-
tion. }

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

Horn Unit $1.95

The Fidelity unit is pre-
eminent for  horn type
speakers asuch as  ex-
ponential horns.
faintest word from 8
“‘whispering temor’* or
the tumultuous shout of
the crowd or highest
crescendo of the band s
brought out clearly, dis-
tinetly. Stands up to
450 volts without fiitering.
Worke right out of
your set’s power tube,
or tubes requiring no
extra voltage source.
Standard size nozzle sna
thread. Works great from

Fldelity Unit, CaL, FDU,
price $2.25

AC set. battery et or
any other set. push-pull
or otherwise. The casing is full nickel flnish, hlghest

polish.

This unit can be used in s portable without any horn
sttached snd will give loud reproduction.

Order Cat. FDU, with 50-inch tipped cord; weight, 2%
(ba.; size, 2%-inch diameter, 23-inch height. (This !-
the large size). Price........i.cociuieiann.s eeee $1.95

GUARANTY RADIO GOODS CO.

143 West 45th Street, New York City

RADIO WORLD
and “RADIO NEWS”

sk e $7.00

You ean obtain the two leading radio technical magazines
that cater to experimenters, service men snd students,
the first and only national radio weekly and the leading
montbly, for one year each, st s saving of $1.50. The
regulsr mail subscription rate for Radio World for one
year s new and fascinsting copy each week for 52 weeks.
15 $6.00. Bend In 1 00 extrs, get '‘Radio News also
for 8 year—a new 1ssue each month for twelve months.
Total, 64 lssues for 87 00.

RADIO WORLD. 145 West 45th Street. New York. N. Y.

FOUR-GANG .00035 MFD. WITH TRIMMERS BUILT IN!

This condenser, each of four sections .00035
mfd, has siuminum plates that are re-
movable and adjustable. also a %’ di-
smeter steel shaft that is removable. It is
sturdy snd s suitable for popular four-
elreuft screen grdi tuners. Trimming con-
densers are bullt in. The condenser mAay
6 mounted on its bottom or aide. Total

overall length, including shaft,

1%.’" Overall width. 4. The

11%
$3.95 ime, 1 el Order Gt
(Between 46th and 47th Streets)

RELIABLE RADIO COMPANY
Room 504, at 562 Broadway, N. Y. Clty

Three 0.1 mfd. in One Case

Three Supertone
non-inductive fixed
condensers of 0.1 mfd.
each, (250 wv.) in
steel case, provided
with a 6/32 mounting
screw, built in. The
black lead is common
to the three condens-
ers, the three red
leads are the other
. . sides of the respective
capacities. Size, 1%” square by 3" wide. Order
Cat. SUP-31, list price, $1.00; net price, S7c.

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

Cat. BUP-31

Your Choice of NINE Meters!

To do your radio work properly you need me-
ters. Here is your opportunity to get them at no
extra cost. See the list of nine meters below.
Heretofore we have offered the choice of any one
of these meters free with an 8.weeks subscription
for RADIO WORLD, at $1, the regular price for
such subscription. Now we extend this offer.
For the first time you are permitted to obtain
any one or more or all of these meters free, by
sending in $1 for 8-weeks’ subscription, entitling
you to one meter; $2 for 16 weeks, entitling you
to two meters; $3 for 26 weeks, entitling you to
three meters; $4 for 35 weeks, entitling you to
four meters; $5 for 44 weeks, entitling you to 5
meters; ﬁg for 52 weeks, entitling you to six
meters. eturn this offer with remittance, and
check off desired meters in squares below.

RADIO WORLD, 145 West 45th Street, New York, N. Y.
(Just East of Broadway)
Enciosed please find $............ or
subscription for RADIQ WORLD and please send as free
premium the meters checked off below.
1 am a subscriber. Extend my subscription. (Check
off if true.)

O 0-6 Voltmeter D.C.
0-50 Voltmeter D.C. ....... 0o
8-Voit Charge Tester D.C. ...
0-10 Amperes DC. ..........
0-23 Milliamperes D.C. ........
0.50 Milliamperes D.C.

0-100 Milliamperes D.C. .
0-300 Milliamperes D.C. .
0-400 Milliamperes D.C.

“RADIO TROUBLE SHOOTING,” E.
R. Haan. 328 pages, 300 illustrations, $3.
Guaranty Radio Goods Co., 143 W. 45th
St., New York.

Quick Action Classified Ads

Radio World’s Speedy Medium for Enterprise and Sales

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

MAJESTIC, RADIOLA, etc. Drum Dial Cahle

by foot or mile. Service men’s test_  prods,
50c. 75¢, $1.00. Blan, the Radio Man, Inc., 8
Cortlandt St.. New Vark.

NATIONAL MB29 TUNER, wired, walnut
Bakelite panel. 4 screen _grid tube shiehls.
Twenty-five dollars. J. Mittchell, Box 311,
Durham, 0

“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 Wesi
45th St NV Cing

PERMACHARGE: New
charger for motor cars. Easily installed on any
car. Will keep your battery up under all weather
conditions by simply plugging into light socket.

real help to antomobile radio. For particulars
write.  Perimacharge, Inc., 4394 Pearl Road,
Cleveland. Ohio.

permanent  battery

For par-

NEW TUBES 50c, 276-227-224.245-280.
. Georgia.

ticulars write. R. Jolley. Valdosta,

HORN UNIT, $2.25—This is the Fidelity Unit and
has stiod the test of time. Guaranty Radio Goods
Ma 147 W 45th St New Voark

EQUIPMENT—MACHINERY OR TOOLS
BATTERY CHARGERS for Service Stations.
Prices lowered. Direct from factory. \Write for
bulletin. 20 Adams—Barre. Columhus. Ohio.

BARGAINS in first-class. highest grade mer-
chamllse._ B-B-I. phonograph pick-up. theaire
type, s!mabl.c for home with vol. control, $6,57;
phono-link pick:up with_vol. control and adapter,
$3.50; steel cahinet tor HRB Compact. $3.00; frmir-
gang .0M35 mid. .with trimmers huilt in. $195;
MN25 mid. Dubilier grid condenser with clips
18c. P. Cohen, Room 1214, at 143 West 45th
Qtreet, NV City
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“distress merchandise.”
Readrite No. 9 Radio Test Kit.

Save Money on Tubes!

Get a Guarantee Just the Same!

UALITY tubes at enormously reduced prices enable you to save
money and obtain full satisfaction. Any tube will be replaced on
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

List Your List Yowr List  Your

Type Price Cost Type Price Cost Type Price  Cost

O 201A $1.25 49¢ 0O WD-12 §.00 5% 0 245 $2.00 59¢
0 226 175  4%¢ 0 200A 4.00 59¢ 0 280 1.90 59¢
0 199-UX 2.50 59¢ 0 171A 2.25 5%¢ 0 224 3.3 59¢
O 199-UV 2.75 $9%¢ 0 171AC 2.25 5%¢ 0 222 4.50 9%5¢c
0 120 3.00 59¢ O 112A 2.25 59¢ 0 281 7.25 95¢
0 wD-11 3.00 5% 59¢ 0 210 9.00 95¢

Q2 ., 220
[ 250, List $11.00, your cost, 95c.
[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)

HAYDEN’S
POWER AMPLIFIER

[Order what parts you desire.]

One shlelded Power Transformer, 110-v., 50 c. prl.;
2%-v. 12 amp. sec.; 2%-v., 3A, sec,724v,AC
sec.; all center - tapped. 80 ma.
rating (Cat.

One 30 henry douhla choke (center tapped) for B
filter (Cat. DC-O8) ceiv.viivrreitissorocosnons

On(ec 30 henry slngla choke, for 245 plate ecircult

at. -0

One Multi-Tap Voltage Divider, 17,100 ohms, afford-
ing 20 different voltages (Cat, MTVD)..........

Three 1.0 mfd. high voltage condensers (Cat. HV-1)

8 mfd. electrolytic condensers with brackets

secondn ries
P

2.
360
Two 200-volt 1 mfd. condensers (Cat, POLY-1)....

Three 100,000 ohm plate resistors with mountings.. .60
Two 5 0 meg. and one 1.0 grid resistors with mount-

........................................... 60
Two UX (four-prong) and two UX (five-prong) tuba q
One speaker output aseembly.. .20
One phonograph input assembly .20
Two binding posts: input (bla
(though voltage 18 50), and 4 180, .50
Twisted pair I’or 2%%-v. outpubl...oiieieiiiiiennnne .10
One L0013 mMfd, c.eeeeeneenetunnnns nueeacsosonns NE]
One baseboard 8%" 11 (%]" to 1" waod). .95
2 ampere fuse and base... 50
AC cable and pl gP 8 .25
All Parts (Cat, AP-TAM) .$24.21

Steel shield case for above, free with each order
for complete parts

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

Trouble-Finding
Dial FREE!

Here is an 8” diameter dial that yon slide around
to shoot trouble in an audio circuit or B sup

‘or power amplifier. Trouble is divided into
groups: distortion, how!l, dead amplifier, weak
signals and bhum. By shdmg the dial to ome of
fifty 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.
—rE—————— —— e e e

PHONOGRAPH $3.32
PICK-UP

youme
| Coneol

TORNIABLE

The famous Phono-link, made by
Allen-Hough, enables playing phono-
graph records electrically, on your set.
Volume control is built in.

Adapter, free with each order,
enables immediate connection to your
set. Instruction sheet enclosed. Order
Cat. PHL @ $3.32

RELIABLE RADIO COMPANY

Room 504, at 1362 Broadway, N. Y. City
(Between 46th and 47th Streets)

Fixed Condensers

Dubflfer M d type 642, ars
available at followtn. clp-duu and prices:
ool mtd. N1 L SR 200
00025 mid. "00025 ~ with ciips. 208
6Nt mfd A are guaranteed
.00035 mfd. elecirically perfeet and
001 .. money ack 1] nei
0015 lltlsﬁed within five
2 days.

Order Cat. MICON .0001 ota. at prices stated.

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

TUNER ASSEMBLIES

A tuning condenser with coil to
match, mounted on an aluminum
base that has socket bullt in.
The condenser shaft goes In l
dial (not furnished).

eircult includes s ﬂxed
a movable winding (rotor
coil) in series. The moving
coil 1s used as a trimmer. set
onve and feft thus, 80 two separate dials are made to
read alike, or gang tuning is made pactical. No equaliz-
l?g' condensers needed. Do not couple the adjoining
shafts.

For antenna circuit, input to 228, 201A, UX199, 240. 230,
232 and 222, or any other tube flitting four-prong UX
sucket, or tor interstage coupling for 224, 201, 144,
240 or 230, but NOT interstage for 232 or 222, order
cat. DBT-L-DC @ $1.25

For Interstage coupling for 232 and 222, order cat. BT-R-
D eireeiieineienneesioneioraniossaniosssnons @ $1.25

For antenna circuit as RF input to 22%-or 227, or fer
227 iInterstage eoupllnz. {five-prong UY socket I’u@ml;hegs)

order cat. BL-L-AL ... .0 viviiiirioronanens
For Interstage coupling for 224 (5-prong UY_  socket
furnished. order cat. BT-R-AC ... ........c..0 @ $1.25

SCREEN GRID COIL CO.

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

SOLDERING IRON

F R E E !

Works on 110-120 volts, AC or DC; power,
50 watts. A serviceable iron, with copper
tip, 5 ft. cable and male plug. Send $1.50
for 13 weeks' subscription for Radio World
and get these free! lease state if you are
renewing existing subscription.

RADIO WORLD

145 West 45th St. N. Y. City

Experimental Model

4-tubs screen-grid set, battery operated requiring
sutdoor antenna. ideal where economical operation
s desired, sensitive and selective, but not in a

cabinet.
Price, $20.50

GUARANTY RADIO COMPANY
143 West 45th Street, New York City

SHIELDED LEAD-IN WIRE

No. 18 solid wire, surrounded Also uzed to ad-
by a solid rubber Insulation vantage in the
covering, and above that & wirlng of re-
covering of bralded copper celvers, as from
mesh wire, ehich braid is to antenua Dbost of
be grounded, to prevent stray set to antenaa
plck-p, ooil, or for plate

This wire 13 exceptionally leads, er any
good for antsnns lead-in, to leads, if long.
avold pilck-up of man made Order Cat. SH-
static. such as from eleetrical 1w, List 9e,
machines. net, S5¢ per ft.

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

FILL OUT AND MAIL NOW
SUBSCRIPTION BLANK

RADIO WORLD

RADIO WORLD
Please send me RADIO WORLD for

SUBSCRIPTION RATES:

Single Cop¥.eeeesee
Three Months
Six Months .....

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

please find enclosed

One Year, 52 Issues........

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

3 1f this is a renewal, put cross
in square at left.

age.
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A Complete Line of Radio Books!

SERVICE MANUAL RAMSAY HAAN RADIO MANUAL ANDERSON and BERNARD
| rllrlf'fl" . An  under-

standing of
audio amplifi-
ers of all
types, and of
the use of
tubes in audio
channels, is a
prerequisite to-
day, when
audio amplifi-
cation 13 to the
fore in radio,
in publie ad-
dress systems
and 1n  the

flers” is the
first and only

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

‘‘Radio  Trouble
Bhooting,”” by E.
R. Haan, passes
over theory, tells
what to do to cure
troubles. 300 {l-
lustrations, flexible

ALLin B P The new edition of *“The Radio
HAAN

3.00 Manual®’ answers questions about
“g the principles, methods, or ap-

xperimental parstus of radio transmitting and
Radlo by R. R. receiving. A complete course in

“*Official Bervice
Manual,”” by Gerni-

bach and Fiteh, 1,00 Ramsey, Ph.D..  radio operation in a single volume

t b he historical development and
llustrations ; dia- - Prof. Physics, In- 20 big chapters include: Ele- d:zn"t constitution of audio amplifiers
grams of commercial diana  University. mentary Electricity and Mag- and sources of powering them. From this
Tecoivers and power 255 pages, 168 il- netlam; Motors and Generators: simple start it quickly proceeds to a well-
amplifiers; 352 pages; lustrations. o Cloth Storage Batterles and Charging considered exposition of circult laws, in-
includes “%“ on mﬁ;{‘ Orér g“& Circuits; The Vacuum Tube; Cir- cluding Ohm's laws and Kirchhoff’s laws. The
;‘"‘ﬂlgl- o eight, REX......@ §27 cults Employed ip Vacuum Tube determination of resistance values to produce
5% 8. omplete ““Fundamentals of Tranamitters; Modulating Systems required voltages i3 carefully erpounded. All
-page indexr. Flex- The index to the commercial wiring dia- Radlo,”” by Ram- and 100% Modulation; Wave- types of power amplifiers are used as examples:
ible leatherette cover, grams takes up flve pages alone. The sey. 374 pages, meters; Plezo-Electric Oscillators; AC, DC, battery operated and composite. But
loose-leaf binding. index 1is an alphabetical array of the manu- 402  f{llustrations. Wave Trapa. Nearly 900 pages, the book treats of AC power amplifiers most gen-
Order Cat. ORSM facturers’ names, with pndel names and Order Cat. RFM 369 1illustrations; flexible fabrikoid erously, due to the superior importance of such
@iiiiiiraa. $3.50 numbers stated.’ @..oovveees $3.50 cover. Order Cat. MAN @ $6.00 power amplifiers commercially. Tube characteristie

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

The SUPERHETERODYNE

This 1s a new volume by Anderson and Bernard
dealing with the principles and practice of the
Superheterodyne method of recelving. It explaina
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 avolding them or
minimizing their effect. It expounds the Trelative
advantages and disadvantages of high and low
intermediate frequencies, and shows the effect of
selectivity on the quality.

It illustrates various forms of oscillators and
tells of the advantages of each. Different types
of modulators and pick-up Bystems are explained
and their 8dvantages stated. Different methods
of coupling in the intermediate frequency amplifier
are shown.

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

A special method of ganging the oscillator to
the radio frequency condensers is explained, a
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 18 given over to coll design for
the radio frequency tuners, the oscillator, and
the intermediate frequency fliter.

Audlo amplifiers suitable for Superheterodynes

BOOKS BY JOHN F. RIDER

Two new books by Rider are:

(1)—*Practical Radio Repairing Hints,” a handbook for
the ndlo‘worker. Replete with facts and flgures, hints and
kinks. No Theory. No Formulae. In it You will find ex-
planations of the modern radio systems, automatic volume
control circuits, new forms of voltage distribution . . . auo-
mobfle radio sets, public address systems, etc. Order Cat.

(2)—""Practical Testing m| the first comblete collec-
tion of accurate and practical 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, capacity measuring systems, signal generaors,
radlo frequency oscillators, audio oscillators, vacuum tube

Itmeters, resi testers, ty testers, etc. Material
for the man who wants a simple test uni or desires a labora-
ory arrangement. Order Cat. PTB .....c.0vcecee. @ $1.00

Other books by Rider are:

‘“Trouble Shooter's Manual,’’ the first comprehensive volume
devoted exclusively to the toplc. It 13 not only a treatise for
service men, telling them how to Overcome their most serious
problems, and disgramming the solutions, but it is a course
in how to become a service man. It gives detaila of servicing
and includes more than 100 actual factory-drawn diagrams
of commercial receivel 8 x 11, 200 illustrations.
Order Cat. TSM . . .. @ $3.50

@&,

“Supplement No. 1, containing 115 diagrams of commercial receivers, supplementing the diagrams in ‘“Trouble
Shooter's Manual,”” but not duplicating any. These 115 disgrams are supplied loose. i are also described. These include transformer,
wooeroum “Trouble Shooter’s MlnBli?il." 123”" CaLS?ﬁUPP-l 'ppooseTheynre .'..P.e.c.e"“y@.di‘lmzct; Pﬂg!%n“. and push-pull amplifiers both for AC
o f Radlo,’” b er, pages, x 11, 119 {llust b A and DC.
Mathematics of Ra y ustrations, bridges the gap between the novice While the book 1s primarily intended to ex-

and the college professor. It gives a theoretical background so necessary for a proper understanding of radio a i
eircuits and thelr servicing. Formulas for capacity, inductance, impedance, resistance, etc., are expla%ned. Flexlbrllg é‘ouvilr‘_’ pound the principles of the Superheterodyne, the
OTAEr CBE. MOR. . ceeteoeorsonaassosssssusossetoseetuossesoseessssassosssssssssssssssossssossssssssscanscss 2.00 practical phase has not been neglected. Detaileld
* descriptions of AC and DC Superheterodynes, de-
signed in conformity with best practice and sound

TWO MASTERPIECES BY PROF. MORECROFT i T b B, i

«Prineiples of Radlo Communication,” by Prof. John “Elements of Radio Communication S (B trated. Order Cat. ABSH ............ 1.
rineiples ’ . ,'* written plain 2

H. Morecroft, second editfon. Prof. Morecroft, of the language, requiring little foundation knowledge of radio, 1a FOOTHOLD ON RAD‘O
Electricel Engineering Department of Columbia University another flne Morecroft book. The book is a complete

and past president of the Institute of Radio Engineers, course on the eelments of radio, containing much material In simple English that any one can understand.
i3 a noted authority. Prior electrical and mathematical never before published. 226 pages, 170 f{llustrations and the technical side of radio fis qx:eumed by
kmowledge required - l.gtilpx;ﬁs and 831 1lluu(gatsl;mss‘i 8 cgn;lplete index. Cloth bound. This is one book you ﬁngfrsﬂn and Bernard }l" their b":"d' El';m'l‘:‘;"mc::
loth- d. Ord at. M-PRIN, ..cccoceeenn o must have in your library. -ELE g adio.”’ ny one who can rea

Cloth-bosn . Geb GRUHE Gt SEmHAT ) L0 understand this book. It is Intended for the

sheer novice. The treatment is non-mathematical
THREE BOOKS BY MOYER AND WOSTREL oo ol or e brosdan ware [ vaiacn

language, Side bands are explained simply. The

The peed for an up-to-date book on radio tubes that answers all the important questions has been filed b 1, B illustrated. de-
A. Moyer, Director of University Extension. and Jol F. Wostrel, finstructor In radio engineering. Div{slg:m:l! :ipleh’edoranéec;:r:::lagsteg.m“g. char;(er 18 devoted to
University Estension, Massachusetts Oepartment of Education. This book 1s a complete discussion of tube prin- loudspeakers, explaining the different kinds and the
ciples, functions and uses. The essential principles underlying the operation of vacuum tubes are explained in as principles of their operation. Performance is com-
G tecbnical 8 B o f with y.  The book covers the costruction, action. reactivation testing pared. Audio coupling is fully explained, also the
snd use of vacuum tubes as well as specifications for vacuum tubes and appllcations for distant control of Industrial action of the vacuum tube, with a special analysia
processes and Drecision messurements. 257 pages, cloth bound. Order Cat. MWT. ......ccceceecrecnonees.. @ $2.50 of plate current and itz behavior. Those who have
“Practical Radlo,” including the testing of radio recelving sets. 378 pages, 223 illustrations.  Cloth bound. been thirsting for a book that readily reveals the
Order Cat. MWP, . L T E L Rt L L R AL PERLET T FSTLRTSPOPYY .. @ $2.5 marvels of the radio sclence will appreciate this
"nglul %:gu; %o ruction and epairing pages. a companion volume to ew@edl;ion. little volgn‘n’e. CPnpePr‘ cover 60 pages, fully isllu&-
new Dprice. e at. L 6000000000000000000 06 00006003030600000600 B . 2.50 trated. Pder Cat. FOF «sveeonncroconen ]
[{1 ”
Radlo World, 145 West 45th Strest, New York, N. Y. A B C OF TELEVISION
Bnclosed please find $.......... for which please “A B C of Telovision, or, Seei T B . ¢ Televtstan.” formerly editor
send at omce. postpaid. books indicated by my crosses of “Popular Radlo.” sﬁijo'nﬂges (efigé‘ 2’8 gﬁa")?' 133 lllnuysla'oar;?on?mgl'otzlgg:fnd. ’Dl'rhl‘: book is not a dull, technical
O Cat. ORSM @ $3.50 O cat. PRRH @ $2.00 treatise. Rather, it i3 a popular. easily understood and practical book containing descriptions of television systems,
[J Cat. HAAN @ 3.00 [DCat. PTS @ 1.00 and also detafled information concerning many fascinating television experiments that may easily be conducted with modest
O Cat. REX @ 275 [ Cat. TsSM % 3.50 equipment. It is not a book for engineeing ‘*high-brows’ nar i3 it a superficial treatise written mereiy to emer(nl'l"\h nvr'n‘q
D) Cat. RFM @ 3.50 [JCat. SUP-I 1,20 amaze the novice, It is an intensely prectical volume written for those who want to do things. It stresses the “ho
O Catt MAN @ 6.00 O Cat MOR @ 200 of the art as well as the ‘“why." 1In its essence, it 1 an academic trestise brought down to the level of the aydm"tledd
) Cat. APAM @ 3.50 O Cat. M-PRIN @ 7.50 Engaging in its simplicity. penetrating and wide in its scope. it stands as the flrst popular American hdook evo!
ECat,t FOR @ 1.00 []Cat M-ELEM @ 3.0 o elovioion and telephotography. The book contains two hundred fifty pages profusely ilustrated. The reading il'nutler
[) Cat. ABSH @ 1.50 O Cat. MWT @ 25 fs arranzed in simple stepping stanes dealing with the problems of scanning, amplification of liEht modulated ?z{n' s,
D cat. TEL @ 3.00 0 Cat. MWP @ 2.50 photo-electric cells and neon lamps. The book has been written especially for thase who wish to build and 11|se (‘e evis gr;
CCat. DRA @ 6.00 [ Cat MWC @ 2.5¢ Devetvers and transmitters for entertainment and research purposes. Ii is written for amateurs and exper men@grssw
Ocst PRK @ 3.50 D Cat. RTT @ 7.50 crave sctlon and results rather than high-sounding theors. Order Cat. TEdio.eoieveenreennrennnrnnneesors i
Name “Drake's Enevclopedia.”” new edition, 2% thick. weighs 3% 1lbs., 920 pages 1.025 mus(rnnons.@ sv“' 8&
CBE. DRA. +ersseennennnossansosasannssssssnsssassaesssisosnasnsansassses I
Address ....... “Principles of Radio,”” by Keith Henney, M.A., former director. laboratory, Radio Broadeast. 477 Df!é!!.ss-'.'gz
. State ...ieiicieiinncens fllustrations. Order Cat. PREK... 0 R R RE R LR
Cly D ©heck here if C. O. D. is desired. ‘*Radio Tgll_ezraphy and Telephony,” by Rudolph L. Duncan and Charles E. Drew. of Radio Instl!u‘te‘ .o‘( 6”{7‘.0;6
Order Cat. RTT......coeeeessesccsssonesonsecccosonsesusoreroscosces [ R o

Remit with Order for Books and We Pay Postage

www.americanradiohistorv.com


www.americanradiohistory.com

