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TBIS .month we are offering a great variety of battery sets at such ridicu-
lol_.lsly low prices that they cannot fail to astonish you.

These sets are so-called store demonstration models and are not sold as
brand new. However, all sets have been carefully tested and put into good
shape and we guarantee them to be in good working order.

All other merchandise listed on this page i brand new and is shipped in

e RADIO'S GREATEST BARGAINS o

original factory sealed cartons and carries the same guarantee of absolute

satisfaction.

Act immediately as the supply is limited and we reserve the right to
return remittances as soon as items are sold out.
In many instances, our sale prices are lower than the actual manufac-

turer’s cost.

For terms, see bottom boxes.

Superheterodyne
The “25’* is a loop-oper-
ated set requiring 6
“°X-199"" tubes. No out-
side aerial {s needed.
The receiver has “'10-ke
selectlvity. Tuning of this
receiver i3 accomplished
through Jarge ‘"thumb
| operated” tuning drums,
60 designed that stations
- may be ‘‘logged’
directly on the
drums. The small
L conter xnob controls
a multiple - contact
switch which
changes the circuit
to include one or
two stages of A.F. A two-tone mahogany
veneer cabinet of original pattern houses
the chassts and batterles. Its overall dimen-
slons are 28x19x12 inches high. Shipping

welght, 55 Ibs.
$ 1095

List Price $265.00.
YOUR SPECIAL PRICE ......
Stromberg-Carlson 523
This fine set uses 4 =
201A and 1 2004
tubes. The cabinet
is one of the finest
ever made for radio
sets, A slanting, §
beautifully gralned &
wooden panel car-
ries the tuning es-
cutcheons. The panel
“‘Long-8hort Antenna’’
20-ohm rheostats; **On-Off*" snap switch:
audio output jack: and a Weston 0-7 volt-
meter. The jack on the panel is for phono-
graph pickup. A neutrodyne circult s used.
26 long x 14 deep x 13 inches high. Ship-

ping weight 75 lbs.
e 92455

List Price $160.00.
YOUR SPECIAL PRICE

Utah Dynamic A.C. Power

Speaker—Model 33A

110-volt, 60-cycle
A.C. light socket
supply for field
excitation with
Westinghouse dry
rectifier,
# In. high, 9%
in. wide, 7% in,
deep Speaker
comes packed in
wooden crat
Weight 19 Ibs.
ia one of the
most powerful as
well as best re-
producers in the market.

List Price $50.00.
YOUR SPECIAL PRICE........

Radiola 25

include &
switch: 3-ohm and

controls

9-inch cone.

$7.50

A.C. Phonograph Motor

SYNCHRONOUS—
revoives EXACTLY
80 turns per minute
despite any voltage
variations. Most
compact made—
only 1'%4 in. thick—
mounts in any limited space, For 110 volt,
60 cycle, A.C. Complete with turntable. 8hip-
ping wgt. 1071hs.  List Price $§5.00. $4_25

YOUR SPECIAL PRICE........

245 A.C. Power Transformer
For five 224 (or five 227),
two 245, 280 A.C.

A.C. Shipping weight 12

lLb|"t Price $15.00 40
S/ rice ] r
YOUR SPECIAL PRICE........ $3

215 Volt A.C. Fil. Transformer

Two windings, both center
tapped. One “‘lights’* six
227 or six 224 2% -volt
tubes. and the other lights
two 245 tubes. Total: 14
amps. “For 110 volt, 60
cyele, A.C. S8ize 4%x25%x
3y . Bhipping
welght 6 lbs.

List Price $10.00.
YOUR SPECIAL PRICE........ $275

Radiola 28 Superheterodyne

is a “Second Harmonic’*
superheterodyne. However,
the circuit of the ‘*28** in-
cludes 7 type X199 tubes
and 1 type X120 tube. The
Radinla 28 includes 3 8.L.F.
condensers, 2 1-mf. safety-
lamp by-pass condensers;
center-tapped loop {necessi-
tated by the stage of neu-
tralized R.F.); 1 off-on
switch; 2 fllament rheostats;
1 4-coil R F. inductance; 2
jacks; and the special 8-
socket ‘‘catacomb’’ contain-
ing the I.LF., B.F. and AF.
transformers. Coast to coast
reception i3 a rather usual
accomplishment! Uses 2
drum dials—space for station logging there-
on. Many easy ways of olectrifying this re-
ceiver. Revolving loop—greatly assists tun-
ing. Access to hattery compartment obtained
by ralsing receiver on hinge. The mahogany

cabinet imitates a secrelary.
$24.98

List Price $295.00,
600 Volt Condenser Sections

YOUR SPECIAL PRICE ......

Impregnated in piteh. Flexible lead terminals.
.5 mfd ch
...30c

2. mfd
d:

md......

Radiola Superhet. AR-812
o~  One of the most

famous radlo
sets in Amer-
ica. This set
placed on a
K table, the bat-

— tery switeh
turned to ‘‘on,”” and musle will be heard,
-without an outdoor antenna; it works with
a loop aerial bullt inside the cabinet. The
set i3 guper-sensitive and. in certain locali-
ties, it is possible, on the east coast. to
hear west coast stations. The cabinet holds
all the batterfes for the six *‘dry-cell’* tubes
required. Some experimenters tune in short
wave statlons and use the AR-812 as the
INTERMEDIATE FREQUENCY AMPLI
FIER. In that way the tremendous amplifi-
cation obtainable from this recefver is used
to the fullest extent. A push-pull switch
{center} turns the set on and off; another,
{lower left) cuts in either one or two
stages of A.F. amplification. Althouch the
cabinet is 35 fnches long. 11% deep and
1134 high, the panel of the receiver is only
19 inches long and 9 inches high. The dif-
ference ifes in the two end compartments
for A’ and ‘"B’ batteries. Six type UV199
tubes are required for this receiver. Dry-
cell power tuhes, the type ‘20, may be used

is used. Shipping weight 45 lbs.

List Price 1s $220.00.
'YOUR SPECIAL PRICE ...... $10'95

WRITE TOD

Ware Type T. Neutrodyne

S This is the most eco-

B nomical in operation
of all radio sets. The
circuit is that of a
REFLEXED NEU-
TRODYNE incorpore
atlng 3 UV-199 tubes.
The mahogany cab-
inet s 14 in. long
and 13 in. deep. This
design provides room
for the ‘"A’" supply
*“B** and 1 “°C* battery.

of 3 dry cells, 2
There are 2 15-plate variable condensers, 2

neutrodyne-type R.F. transformers, 2 A.F.
transformers, rheostat, 2 jacks, R.F. choke,
2 tuning dials, shock-ahsorbing mounting
for the 3 tubes. Shipping weight 18 Ibs.

List Price $65.00. $595

YOUR SPECIAL PRICE ...... ot
R.C.A. Double Filter Chokes

(No. 8336)

This heavy-duty. extreme-

ly strong, double filter

choke can be used for all

types of filter circuits,

experimental work. power

amplifiers, receivers, elim-

inators, power puacks, con-

verted sets, etc. Known

28 R. C. A, replacement

part for ai! Radiola mod-

els, particularly Nos. 33,

17 and 18. Each choke

D.C. resistance, 500 ohms,

Connected in parallel, these

double filter chokes have a rating of 15 Hen-

ries at 160 Milis; connected in series, 60 lien-

ries at 80 Mills. Fuily shielded in heavy metal

case with special insulating compound. 8ize

514 x 3% x 2%. Shipping weight 6 lbs.

List Price $10.05.
YOUR SPECIAL PRICE........ 95(:

We have just jssued our new °‘‘RADIO
SERVICE TREATISE.” 1t’s red hot all
the way through. 52 new hookups and
circuit diagrams. 110 fllustrations.

Partial contents: Modernlzing old radio
sets. How to conyert battery to power
sets. Selection of tubes. The detecior
tube. The power tube. Changes in
grid or “‘C* hias circuits. Push pull

amplifiers, Replacing audio trans-
formers., Phono. attachments. How to
choose power transformers. Voltage
dividers. \Wattage of power trans-
formers. Selecting and installing
replacement parts In radio sets,
Filter condensers. Repairing “B*’
eliminators. ALL BRAND NEW
DOPE—NOT A REPRINT. Chuck
full of REAL radio information

all the way through. Fxen the
catalog section has dozens of
hookups—never found anywhere before.

AY. A postal oard brings it by return mail.

Atwater Kent Model 35
One of she most
compact  receivers
ever offered to the
public. 3stagesR.F.
3 variable conden-
sers are used. Over-
all dimensjons are:
173, x8x51% tnches. The chassls s housed
in a brown crackle-finish pressed metal cab-
inet. This is a ‘‘one-dial control’’ recelver.
Incorporated in this set {s a 6-wire cable,
ench wire of which is yubber insulated and
‘‘color coded.”* This shielded raceiver has
very hich “gain’ and may be used with
antennas of any length, without in the least
aftecting the tuning. The varlable condensers
are of the ‘“single bearing rotor” tyve. This
set takes the following tubes: 5 type-201A
and one type-112A or 171A tubes. Shipping
weight 16 ths. List Price $65.00. 1495
YOUR SPECIAL PRICE

Earl Power Transformer
Mako money revamp-
ing the old battery
set. This power trans-
former used in Earl
Model 22 recelver
supplies *‘A,** **B**
“‘C*" potentials
two ‘27's
screen - grid '24%s),
three ‘26°s, two'71A°s
and one '80 rectifier;
total current output of high-voltage winding
at maximum output (about 200 volts) is 80
ma. High-voltage secondary. filament wind-
ing for °27°s, and for °71A‘s are center-
tapped. May be used in any number of
combinations. Buitable resistors, a couple of
4-mf_ filter condensers, two 30-henry chokes
and by-pass condensers complete flne power
pack. Bize 8% x 38 x 2% inches. 16 long
leads and full wiring directions.” Shipping
welght 5 Ibs.  List Price $7.50. $1‘75

YOUR SPECIAL PRICE...

in this set 1f a Naald or simllar adapter”

The Radiola 20

Two stages of tuned
frequency amplifi-
catlon, a regenera-
tive detector, and
two stages of A.F.
amplification, using
4 type X-199 tubes
and a X-120 for
the last audio
stage. s the ar-
rangenient of thls recelver. The A.F. trans-
formers used in this set are perfectly de-
slgned for the required performance. Heavy,
soft iron encases the windings, and the fre-
quency characteristic §s exceptionally good.
Cabinet is mahogany. Overall dimenslons
are: 19x16x11 inches hich. Shipping weight
35 Ibs. List Price $102.50. 250
YOUR SPECIAL PRICE B

Atwater Kent 20 Co

Five 201A tubes are
used in this very
sensitive and selec-
tive tuned radio
frequency eet. Dj-
mensions: 20x8%x
6% inches hich. A six-wire cable, *‘color
coded,”” 6 ft. long, is included. Cablnet is
finished in walnut. The panel is metal, fin-
fshed in flat brown. Varlable condensers
having 16 plates are used. The variable con-
densers are independent of the receiver chas-
8is. 3 brown molded “'full vlsion'’ dials are
used. A 3-point switch on the panel selects
taps on the first RF. coil. for ‘“local” or
‘‘distance’’ reception. Non-oscillating. Easily
re-wired for A.C. operation, Shipping weight
20 Ibs. List Price $80.00. 0'95
YOUR SPECIAL PRICE ......

mpact

Freshman “Masterpiece” A

It is of the tuned
Radio Frequency
type. Requires Ai

tube. Has 2 A.F.

transformers, and

3 variable con-

densers.  Overall

dimensions are:

20% x 12 x 9% inches; mahogany bakellte
panel. The cabinet {s finished in mahogany.
3 19-plate variable condensers used. 10
dial settings are read through recessed win-
dows., 2 jacks mounted on panel. Shipping
weight 25 lhs. List Price $80.00. 7 00
YOUR SPECIAL PRICE -

Allen Hough ROTROLA

This remarkable
new instrument
enables you to
play phonograph
records through
¥Your radio loud
speaker. Plugs
inte any radio
set, whether same
uses batteries or
A Connected
to your radio in
a jiffy. Equipped
with fine electric
motor operating only on A.C., 60 cycles, 110
volts. New Webster pick-up; volufe con-
trol; special constant speed electric motor.
Beautifui portable cabinet. Full bronze
trimmings. In factory sealed case. Shipping
weight 18 lhs. List Price $45.00. $ 1350
YOUR SPECIAL PRICE......

Replacement Power-Pack
Condenser Blocks

Exact duplicate,
physical size, place-
ment of connection
terminals, and elec-
trical specifications
of original blocks.

For Majestic 171

comers .. $900
For Majestle 250 type receivers.....$5.00
For Majestic 245 type receivers..... B5.00
For Atwater Kent 37.......... oo 4.958
For Freshman M-12 ....... . 5.00
For Majestic **B** Eliminator. . 2.90
For Majestic Master *B** Eliminator. 2.90
For Maljestic Specinl Master *“B**
Eliminator ..............c....... 3.00
For Majestic “*A** Eliminator...... 3.25

WE ARE A WHOLESALE HOUSE AND CAN-
NOT ACCEPT ORDERS FOR LESS THAN $3.00.
If C. O. D. shipment js desired, please remit 209%
remittance, which must accompany all orders; bal-

ance on delivery.

If the full cash amount accompanies the order,
you may deduct 2% discount. Send money order—
certified check—U. 8. stamps (any denominations.)

25R West

Radio Trading Co.

New York, N. Y.

Broadway

the U. 8.

Should you wish goods shipped by parcel post, be
sure to include sufficient extra remittance for same.
Any excess will be refunded.

Order from this page; you will find special offers
from time to time in this magazine.
FREE catalog for the greatest Radio Bargains in

Get our big
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High-Grade Parts of Great Utility

SOLDERING IRON

FILTER CONDENSERS

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!
Please state if you are renewing existing sub-

scription.  Order PR-SO.

AMER-TRAN AUDIO

iLLIAMPERES I
First stage, de luxe {illus
trated), primary, in detec-
tor circuit, has 200 henrys

inductance at 1 milliam-

Your Choice of NINE Meters! o siiaihee ik

1% years’ subscription at

Yo
\f

To do your radio work properly you need me- regular rate g $9.
ters. Here is your opportunity to get them at no Push-pull input trans-
extra cost. See the list of nine meters below. former, turns ratio, 1-to- gy
Heretofore we have offered the choice of any one 2v; single primary; two

. L. of these meters iree with an 8-weeks subscription separate windings for sec-
Flechtheim filter condensers for circuits  {or RADIO WORLD, at $l, the regular price for  ondary. Order PR-AMPP,

using 245 output tubes, singly or in push- such subscription. Now we extend this offer. free with 24 years’ sub-

pull, or other circuits using lesser B voit- For the first time you are permitted to obtain scription @  $15.00.

age. Illustration is actual size. Capacities any one or more or all of these meters free, by These audio transformers are recognized as

are 1 mfd. and 2 mfid. Continuous working  cending in $1 for 8-weeks’ subscription, entitling  being predominant. They afford tone realism

voltage, 800 volts DC, 400 volts AC root you to one meter; $2 for 16 weeks, entitling you unexcelled and deliver fully adeguate voluimne. You

mean squave. Tested at 1,000 volts DC. fo two meters; $3 for 26 wecks, $6 for 52 weeks, can never go wrong with Ainertrans " And

Breakdown voltage 1,500 volts DC. Equipped  entitling you to six meters. Return coupon with remember that RADIO WORLD circuits show

with mounting feet. remittance, and check off desired meters in how best to use these transformers. Read RADIO
Two condensers of 1 mfd. sent free with squares below. WORLD weekl )

Ef!’alghlfvgo;‘ths’ subscription at $3.00. Order &

ggsis';gfg:gzzﬁzi P iy THREE-GANG SCOVILL .0005 MFD. WITH BRASS PLATES

rder - -2,

HAMMARLUND 100 MMFD.
EQUALIZERS

One of the best three-gang condensers made.
Plates, utterly rigid and expertly aligned,
are of brass, the most expensive metal used
for this purpose. Capacity of each section.
0005 mfd. Shaft, 3‘ diameter of genuine
steel, protrudes at both ends. For " di-
ameter dial use alL extension shaft (Cat,
XS8-4 @ 12Zc¢ extra). Trimming condensers

O, . not built in, but mounting holes are pro-
AN vided for them. Coudenser should be mount-
A M‘ ed on narrow side for drum dial operation.
YA N AR e /- {{owr tensio% mlimswrrs nlre l)lkx‘ilt in. Frame
e N ) s ) s steel. otal shaft lengt
O/// » S % &) \ overallll 8?131/’; Lom(l) éramemwiggx
\ G Vo A overall, = rder 1-3G,
// . / e & 7 free with 26 weeks' suhscril)-s3.°°
%/ \ , / tion @ .........
6//’/ W Wiho
VAR
2 N\ N

The most precise and rugged equalizing condenser accidental excess of force the screw simply stops,
made, with 20 mm}d_. minimum z_md 100 mmid. no injury result.s, as this special eq\!ahzer does not
maximum, for equalizing the capacity where gang rely on the delicate thread in bakelite. The screw

,:éﬂl“ condensers are used that are not provided with receptacle is strong brass. Useful in all circuits

L4 7 4 built-in trimmers. Turning the screw alters the where trimming capacity of 100 mfd. or less is spe-
: position of the moving plate, hence the capacity. cified. Maximum capacity stamped on the condenser.

f Cross-section reveals special threaded brass bushing Order PR-EQ-100, and three condensers will be

into which screw turns, hence you can not strip shipped; subscription, three months @ $1.50 regular

the thread. If you turn the screwdriver down with rate.

BOOKS THAT BUILD UP YOUR RADIO KNOWLEDGE
AUDIO POWER AMPLIFIERS TWO GREAT STANDBYS

An understanding of audio amplifiers of all types, and of the
usepﬂgicu:li)es in :udi(:] channels, is a prequisite today. when audio BOOKS BY
am ation is t o, i i yste e
and in the talkies, fore in radio. in public sddress systems  j @ RIDER second edition.  Prof. Morecroft, of  giiring little foundation knowledge of

“Audio Power Awplifiers” is the first and only book on the “ . J the Electrical Englirleering Department radio, is another fine Moreeroft’ book.
important subject. ‘The authors are J. E. Anderson. M.A., former Practical Radio of Columbia University and nast The book is a completc course on

3 a At 3 - 2 ” siden { stitute of Radle & 3
instructor in physics, Unlversity of Wisconsin, former Western  Repairing Hints, %‘;fgig:e:s, Ois gh?mtlelzl atuuthorlty. Prior  the elements of radio, containing much

“‘I"rinclples of Radip Communica- ““Elements of Radio Communica-
tion,”" by Prof. John H. Morecroft, tion.”” written in plain language, re-

‘l‘;%f;gii: %g{.?;gr.‘ gg,mf:; l;‘;enl‘n::d "'}fﬁﬁ'e";;:%m;‘if;l e%di‘t:)‘;r g; !)y John F Rider. electrical and mathematical knowledge materizl never before published. 226
*“Radio World,”  The book begins with an eleme;ﬁﬂry exposition  1ust published. A required. 1,001 pages and 831 illns- pages, 170 illustrations and a com-
handbook for the trations. ~Cloth-bound.  Order PR- plete index. Cioth bound. This is

of the historical development and circuit constitution of audio 5 p e

amplifiers and sources Ofp powering them. From this simple start radio worker. No MPRN, free with subseription for 1 one book you mlll'ﬂl( \t;%va‘I‘n y{our
1t quickly procecds to z weli-considered exvosition of circuit laws. theory. No formu- vear and 34 weeks (88 lgsues) “,!’;"?1'6 0{‘d_er b £ on @ sargg
lrflcludxpgt Ohm'sllaws and Iglrchh"ﬂ"“l‘(;"& l’rhe d;termln;}tiﬁn lae. Explanations (o 10.00  with 26 weeks' subscription .
of resistance values to produce required voltages is carefully ¢

expounded.  All types of power amplifiers are used as examples: Of the modern ra- PLEASE USE TH1§ 99UP_()_IQ_ e e
AC. DC, battery operated and composite. But the book treats dio systems, au- oo o Ol oo e 20 co s == - =
of AC power smplifiers most generously, due to the suberior tomatic volume

impo&lamt:ehlof sucg power ampl{melis comlmglrcialhi.:1 }'{‘ube clmracé control circuits, | RADIO WORLD, 145 West 45th Street, New York, N. Y.
eristic tshles and curves profusely included. Cloth cover. 19 new forms of volt - 1 I hereby take advantage of your extra-special premium offers and subserine
e %’de" Cat. PR-APAM with one year's subscription (32 ,o0" Gistribution-~ ¢ for RADIO WORLD for the number of weeks specified in the list beloy.
ssues) @ ........ B +538 ¥ ey - e padnab v § R romobile  radio Plense send indicated premium. My remittance of $....... ... I e
THE SUPERHETERODYNE sets, public ad- | O PR-HVYD-1 (26 wks., $3.00) OJ_PR-326—0-6 Voltmeter D.C.
dress systems, : E PR-HVS-2 (22i wke. | gg.oo; E'x 11;1}}-3‘;2;:&)4{7_01\8nmeze’} be
This is 8 new volume by Anderson and Bernard dealing with etc. Order PR-AMDL (1% yrs., 29.00 - 23—8-Volt Charge Tester D.C.
the principles and Dpractice of the Superheterodyne method of PR - PRRH, free ) [ PR-AMPP (2% yrs., $15.00) ] g“‘ 38-0-10 Q‘m"e"’s D.C.
receiving. It explains the function of the oscillator. the mniodula- with 26 weeks | O PR-EQ-100 (3 mos., $1.50) g I’%l 25-0-25 Milllamperes D.C.
tor, the pre-modulator selector, and the Intermediate frequency b gera 3 (Three condensers sunplied.) 0 PR. 55,8:8"1’0 M\H'H:!mneres D.C.
amplifier. It explains the cause of repeat points and gives methods subscription @ $3. I O PR-APAM (}, yr.. $6.00) 0 P "'9 0‘ g“ A‘Inhamperes D.C.
for avoiding them or minimizing their effect. It expounds the j O PR-ABSH (26 wks., .§3-0§’) m, PR'303:0-3 0 ;‘{l{!lamneres g-C.
relative ?d\'antages and  disadvantages of high and low inter- “Practical Test- ) o] Egig(ﬁgnufoe“ﬁié S—S"?%O) oG flé;ss" g\;ggo %‘J]J’,’:’?‘s‘%"ei‘s wig'
Dediate "roaenciergand¥ showa Tt [effect of? selectfvily on’ the if?g Syster?s,” the Q PR-PTS 1v(13'wks.q.4''S}{.sé)s 1y ThreeforS3I26wks. Six for S5.52wks.]
It illustrates various forms of oscillators and tells of the rst complete col- ] PR-MPRN (1 yr.. 31 wks,, )
advantages of each. Different types of modulators and plck-up lection of accurate | 0 PR-MELEM (‘-’ﬂs),\k?,.). $3.00 Sulﬂt_ei)]]%eaeoho(\\‘qma.l‘](y m?ler_gd)__., _____
systems are explained and their advantages stated. Different  and practical test- OPR-3G (26 wks.. $3.0 -8 3 wks.. 319
methods of coupling in the intermediate frequency amplifier are ing circuits of !
shown. Order PR-ABSA, free with 6 months’ subseription (26 g [}
TR50eR) @) A sk roiwriva P A et i s MGG VORIV Ar AW $3.00 interest to the
service man, pro-
FOOTHOLD ON RADIO henaonal st
huilder and ex- 1
In simple English that any one can understand. the techniral erimenter. Order ] . STATE
‘nge 01{ ?dio is g{eseme‘g by Ande}‘;sgn and 1};"%;,-(1111,& their bgok_ PR-PTS, free with 5 CITY  tnsmusind s vawera 1m asms 2 3 o84 2 Toio ® ATE “Bede: -1 oMo 4 e 8
‘Foothold on Radio.* ny one who ean rea nglish ean under- iD- . . s s
stand this book. Tt is intended for the sheer novice. The f;;‘l"“@‘hsls‘;;’““? ) Put cross here if renewing an existing RADIO
“v"f;"f;"e';fm;;.m'{?:nmé,)mem““1O'd"PRFOR"“ i, e | WORLD subscription, as this facilitates speedy service.
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Hammarlund's precision . 0005 mfd.
condenser, with removable shaft;
single hele panel mount. Excel-
lent for calibrated radic fre-
quency  osciliators, short-wave
converters and adapters and TRF
or Superheterodyne broadcast re-
ceivers. Lowest loss ronstruction;
rigidity; Hammarlund’s perfection
throughout.

Order Cat. HAM-SFL, lst price
$5.50. net nriee........... $3.00

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

Songwriters Service Co.

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

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

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
plate lead of a detector, placed

in series with the platc 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
toad and plus, and for
X screen grid leads, between
screen grid and B plus, for thorough filtering
and stabilizing. This choke will pass ma.
In all cases ground the shield. Order Cat. 57C
SH-RFC. List price, $1.00; your price..
an -unshielded RF Choke, %
lugs. Order 47‘:

For short waves,
Cat. Q list price 80c; your price..

mnlllhexﬁ with mounting
GUARANTY RADIO GOODS CO.
‘143 West 45th St., New York, N. Y.

DIAMOND PAIR, $1.20

Antenns ooll and thres

circuit tumer (single hole

v panel mount) for .000
‘Wound

mfd
bnkomo Omdul eolh lor
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CONVERTERS
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GUARANTY RADIO GOODS CO.
143 W, 45th St. New York, N. Y.

NATIONAL
i Veta oo e T $16.13

Latest Model National Velvet-B, Type 3530,
handsome crackle finish black matal casing, for' uuo
with sets up to and Including six tubes. Input
105-120 volts AC, 50 to 60 cycies. OQutput, 180
volts maximum at 35 milllamperes. 'l'hree varizble
output intermedlate voltages. (Det., RF, ).
Eliminator has excellent fliter system to ellminate
hum, including 80 henry choke and mfd
Mershon condenser. No motorboating !
(Eliminator Licensed under patents of the Radlo
Corporation of America and assoclated companies.)

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

RADIO WORLD
and "RADIO NEWS"

BOTH FOR $7.oo

ONE YEAR @

You can obtain the two leading radio
technical magazines that cater to experi-
menters, service men and students, the
first and only national radio weekly and
the leadmg monthly, for one year each,
at a saving of $1.50. The regular mall
subscription rate for Radio World for one
year, a new and fascinating copy each
week for 52 weeks, is $6.00. Send in $1.00
extra, get “Radio News” also for a yvear—
a new issue each month for twelve
months. Total, 64 issues for $7.00

O If renewing Radio World subscrip-

tion, put cross in square.
RADIO WORLD, 145 West 45th Street, New York, N. Y.

The New Jiffy Tester

Chromium-Plated Case and Accurate Meters

NEW and improved

Jiffy Tester,improved

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

Mffy Tester, Model JT-N, con-
sists of three double-reading
meters, with cable plug, 4-prong
adapter, test cords and screen
grid cable, enabling simultaneous
réading of plate voltage, plate
current and filament or bheater
voltage (DC- -or AC), when
plugged into the socket of any
set. The ranges are flament,
heater or other AC or DC: 0-10
v, 0-140 v; plate current: 0-20, 0-100 ma;

0-300 v. It makes nll tests former models made.
is also Ind ly ible for each range.

device is built in a chromium-plated case with chromium-
Instruction sheet will be found inside.

plated elip-cever.
Order. Cat. JT-N.

plate voltage: 0-68,
Each meter

[Remit $11.40 with
order for JT-N
and we will pay
transportation]

entire

GUARANTY RADIO GOODS CO.

143 WEST 45th STREET

(Just East of Broadway)

NEW YORK, N. Y.

www americanradiohistorv com

15-600 METERS—
REMOTE CONTROL OPTIONAL

meters, using only a total of two plug-in coils, the
3-F8, works in conjunctlon
with any broadeast receiver. Only four connections to re-
ceiver, without molesting the set. Requires a non-critical
B voltage, 45 to 180 volts, from receiver. Tune the broad-
cast set to 1,500 kc (200 meters) or thereabouls, unless
more sensitive elsewheres. Enjoy single tuning control,
without body capacity, on short and broadcast waves. Con-
verter uses Hammerlund .0002 mfd. condenser. Order Cat.
3-FS (all parts ss specified by Herman Bernard, including
tilament trnasformer, cabinet and instructions; less three
222 tubes) at $9.58.

Remote control adapter, 24-foot radius, for
tuning and switching at a distance (extra).

RCAD at $3.23.

SSENTIALLY a short-wave converter, 15 to 200
Emodel illustrated, Cat.

control  of
Order Cat.

UNIT NO. IA

all parts tor Unit No. 1-A, as descrlbed this week by
Herman Bernard, less cabinet, less three 224 tubes, but
with fitament transformer, order Cat. U-1A, at ...$19.87
For remote control order Cat. RCAD extra.,

SHORT-WAVE PARTS

Polo filament transtormer for 50-60 cycles, 105-120 volts:
secondary (thick leads) 2% velts, 8 amps. Order Cat.
SW-FLT at $2.50
New Hammarlund short-wave mldge\ condenser; turns in
2-inch diameter; f{rame depth 2 7/16 inches; cnp-.\clty is
.0002 mfd. Ordex Cat. H-20 at...............o.u..n $1.35
Supertone short-wave plug-in coils for 15-600 meter mixer
when used with .0002 mfd total of two coils used. Use

5-prong tube bLuse as coil receptacle. Order Cat. L-156
(bOth C0i18) AL ..vuesusaraivniiiraiiiia i nann §1.20
Pole 245 power transformer, Cat. 245-PT at ...... $9.50
I’'olo B supply, chokea. 30 henrys, Cat. 245-CH at ..$4.00

Polo Engineering Laboratories
Exclusive Distributors

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

HAYDEN’S
DANDY MIDGET!

All parts, com-
plete, as specified
by Herbert E.

Hayc!en, including
:uab:sl)n .e. t .. (1953 $2 2 . 46

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

The inductor dynamie
offers high sensitivity
and true tonsl response.
It requires no exeiting
feld current, unlike
other dynamics. Order
model R for 112 or
1134, and Model G
for sll other output
tubes.

Cat. 9-G (9” extreme
outside dismeter) $8.4%

Farrand
INDUCTOR

Cst. 9-R ....... $8.49
Cat. 12-G (127 ex-
treme outside di-
smeter) ....... $10.03
Cst. 12-R ..... $10.03

GUARANTY RADIO GOODS CO.

143 W. 45th St., New York, N. Y.
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A Dandy Midget

E. Hayden

By Herbert

6001
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—®
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Fig. 1.
A midget veceiver was built from the diagram herewith, and housed in a small steel cabinel. Results were excellent,
due to the careful design, despite rigid economies practiced,so that parts would cost less than $25.

reproducer, perhaps one that you have, your set will be the

better for it, because of more room afforded for the receiver
proper. Therefore the design shown in Fig. 1 was selected, em-
bodying a circuit that renders excellent performance, and yet
yields to requirements of compactness without adverse crowding.

One of the first thoughts that will strike a person who looks
at the diagram is that there is only one stage of audio frequency
amplification, and that it is resistance-coupled at that. One
might assume that there would not be enough volume to work
the reproducer,

I N building a midget receiver if you desire to use an external

The Gain Analyzed

Yet consider the gain factor of two high-quality audio trans-
formers of low ratio, using general purpose tubes. The overall
gain of such a system is about 500. The gain from a screen grid
tube with a plate load resistor of 250,000 ohms is around 400.
The human ear usually is not able to distinguish differences in
volume unless they exceed 25 per cent. Therefore the circuit as
shown, while not as loud as the two-stage transformer circuit
discussed, falls short of the other by only 25 per cent., a differ-
ence not distinguishable by the ears that most of us wear.

Moreover, the maximum voltage of 290 volts is applied to the
end of the plate resistor. The bias on the detector is 10 voits.
Thus the 300 volts are accounted for. In this way the output
of the detector, provided the radio frequency gain is high
enough, will be sufficient to load up the 245 tube. The bias on
the output tube is about 50 volts, and therefore the swing ac-
commodated is 100 volts, due to the positive and negative halves

of a cycle. Hence the detector signal voltage drop in the re-

sistor need be only 100 volts, and it may be several times that,

depending on the radio frequency amplification ahead and in-
(Continued on next page)

LIST OF PARTS

One power transformer (OS-FPS)

One B choke coil (OS-SCH)

One condenser block, 6, 8, 1, 1, 0.5 mfd. (F-CB)

One steel subpanel with five sockets built-in (SBPL-1-3)

One voltage divider (VD-6732) )

Two brackets, two insulating washers, 7’ threaded screw
with two bolts.

One 2,250-chms resistor (R-2250)

One .0015 mfd. fixed condenser.

One steel cabinet, removable back; crinkle brown

One 250,000-ohm potentiometer.

One 600-ohm wire resistor.

Four binding posts.

Three RF coils (UNSH-40-70) with two brackets.

Three Hammarlund 100 mfd. equalizers (E.)

One 250,000-ohm pigtail cartridge resistor.

One 5 meg. pigtail cartridge resistor.

One 50,000-ohm pigtail cartridge resistor.

One 0.1 mfd. condenser.

One dial and two knobs.

One AC cable with plug.

One pilot bracket with lamp and window.

finish.
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Economy in a Midget

Fig. 2.
The three coils are placed at mutual right angles as
tlustrated.

(Continued from preceding page)
cidentally on the bias allowance on the detector. The RF ampli
fication is not so enormous as to overtax the detector, while
the bias on the detector is purposely high enough to accommo-
date even the loudest signmal attainable with the radio amplifier
system.

It is usual to have a lower screen voltage on the detector than
on radio frequency amplifier screens, with equal plate voltage,
but another way of arriving the same proportion, of course, is to
increase the detector plate voltage, leaving the screen voltages
the same, which was done in this instance. The screen voltage
is albout 50 volts in all instances, which makes for simplicity, as
well.

The total resistance in the detector plate circuit will be of the
order of 1,550,000 ohms, with a plate current of about .0002
ampere (0.2 milliampere). The total resistance is made up of
a tube plate resistance of 1,250,000 ohms, a plate load resistor of
250,000 ohms and a biasing resistor of 50,000 ohms. Across the
biasing resistor is a 1 mfd., bypass condenser, one of the capaci-
ties built into the condenser block used.

All three radio frequency coils are alike, with 40 turns on the
primaries and 70 turns on the secondaries. The large primaries
are necessary so that the radio frequency amplifiers will have a
high impedance plate load.

One of the primaries, however, is in the antenna circuit, where
it is usual to have a “skinny” primary. But it helps the syn-
chronization of the tuned circuits to have the inductances ident-
ical, even if a large primary is in the antenna circuit. The volt-
age input to the receiver is better capitalized that way, the
selectivity is just as good as with any other method, although
it only seems not to be quite as good. The reason is that the
greater the capitalization of the antenna voltage the less the
apparent (but not the actual) selectivity. Therefore the volume
control is placed in the antenna circuit, so that the input voltage
may be reduced to decrease the volume and increase the ap-
parent selectivity.

If you use a large antenna primary, as recommended, you can
get as much volume, at the same apparent selectivity, with an
aerial less than half the length and height, as compared with
conditions where a “skinny” primary is used.

Voltage Divider Economy

Compactness requires that as few parts be used as are com-
patible with excellent performance. One method of arriving at
this result is to depend on the voltage divider very heavily for
biasing voltages—the negative grid biases of all tubes save the
detector, the positive screen and positive plate biases of all the
tubes, save the 245, which has no screen.

The bias on the two radio frequency amplifiers is 4.64 volts
negative, which is more than the usual recommendations, but is
purposely so, due to the increase in actual selectivity resulting.

The special voltage divider, which is ample in wattage rating
to take care of the needs of the circuit, has a total resistance of
7732 ohms. This is a relatively low value, but was chosen so
that the bleeder current would be high, and the voltage of the
power transformer high-tension secondary would be correct, de-
spite the rather low drain of the receiver proper. The bleeder
current will be about 40 milliamperes, while the receiver itself
will draw 10 amperes for the two radio frequency amplifiers
(plates and screens), next to nothing for the detector, and 32
milliamperes for the power tube stage. Thus the total B current
drawn by the set will be 42 milliamperes. Adding the bleeder,
the total overall current will be 82 milliamperes.

The sections of the voltage divider are: 8 ohms (top not
used) ; 50 ohms, equalling 4.64 volts for negative bias of the radio
frequency amplifiers; 774, 4,400 and 2,500 ohms. Through the
774-ohm section, named below, the power tube current, 32 mill-
iamperes, and the bleeder current, 40 milliamperes, a total of 72
milliamperes, yielding about 74 volts. Add the 4.64 volts of the
lower section, the total would be over 78 volts. This is all
right as a positive bias on the screens, but not as a negative bias
on the power tube, so the power tube requirements of 50 volts
negative bias are met by the introduction of parallel resistor of
2,250 to 2,500 ohms. The one used was 2,250 chms, of the wire-

wound type. This changes the effective value of the voltage
bleeder to about 7,500 ohms.

As the same voltage is used for other purposes, the negative
bias on the power tube and the positive screen biases are all
about 50 volts.

Coil Data

The coils are placed under the three-gang tuning condenser,
each adjoining coil at right angles to the other. How three coils
_arnghug put at right angles to reduce back coupling is shown
in Fig. 2.

The tubing on which the coils are wound is 134-inch diameter
bakelite. The wire is No. 28 enamel. Only 70 turas are put on
the secondaries, for .0005 mid., tuning, as no shielding is used.
Shields reduce inductance.

The primary is wound over the secondary, with a layer of in-
sulating material, such as cabric or Empire cloth, in between.
The purpose of the separator is principally that of affording in-
sulation, as there is a voltage diffcrence of about 180 volts.

A steel cabinet is used for housing the set. The cabinet has a
ﬁauge. at bottom, so that the extreme dimensions, as measured
on this flange, are 17%4 wide x 12 inches front to back. The
front is elevation, equivalent to the size of a front panel, if one
were used, is 7 inches high x 15 inches wide. The front of the
cabinet is used instead of a panel. However, inside a sub-base
1s needed, 9% inches front to back x 1414 inches wide. This is
obtainable in steel. with the sockets built in, and nearly all the
necessary holes pre-drilled. A few small parts, like the .00015
mfd. condenser, and cartridge resistors, may go underneath,
where the depth between under side of the sub-base, and the
plane on which the cabinet rests, is 15 inch.

Condenser Mounting

On the front the three-gang condenser is mounted. There are
three holes at one end of the condenser frame, and these take
6/32 machine screws. Drill for these holes in respect to the al-
ready drilled shaft hole, as shown in Fig. 3. Close work is nec-
essary here, so that the lower hole will register properly. It is
not at all difficult to drill through the front of the cabinet.

This mounting will be secure enough to maintain the con-
denser rigid when the dial is turned.

The other devices on the front are a 250,000-ohm potenti-
ometer, at left, used as volume control, and, at right, an AC
switch of the shaft type, made by Hart & Hegeman.

The coils are put under the condenser, as stated, but they are
not in the center, but to the right, as one regards the set with
front elevation toward him. At extreme right is the power
transformer, and the coils should be at least one inch from this.
Behind the power transformer is the B choke coil.

At extreme left front is the filter-bypass condenser block.
To the right of this, running at right angles to the front eleva-
tion, is the voltage divider. To secure the voltage divider to the
sub-base, use two right-angle brackets, separated from the
divider by insulating washers. A threaded screw is run through
the voltage divider. Nuts are used at the screw extremes to
fasten the divider and brackets tightly together,

Filter Circuit

Fi'ltration is good, due to large capacity used. Next to the
rectifier 6 mfd. are used, and at the end of the filter choke, in
the reservoir position, 8 mfd. These are paper dielectric con-
densers. The 1 mfd. and one .5 mfd. capacities are in the block,
too.

The color designations of the leads emerging from the con-
denser block are: black, to grounded B minus; white, 6 mfd.,
to red center lead of 5-volt winding of the power transformer
and to one terminal of the B choke; vermilion, 8 mfd. to other
terminal of the B choke; two maroon, 1 mfd. each, respectively
to detector cathode, and to first tap after the high end of the
voltage divider; green, 0.5 mfd., to second tap after high end of
the voltage divider.

The high end, of the divider, which goes to the positive B
voltage, is the end where there is considerable space between
lugs, for at the low end, beginning at grounded B minus, the
lugs are much closer together.

(Other illustration on front cover.)
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The Unitary All-Wave Set

By Herman Bernard
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Fig. 1

The three diagrammed units consist of (1), the mixer for all-wave reception,
a single pole single throw switch changing from broadcast to short-wave reception;
(2), an intermediate channel with automatic volume control; and (3), an audio

power amplifier.

N ail-wave receiver is diagrammed in three units. No. 1 is
A the mixer, and comprises two screen grid tubes, with a single
pole single throw switching arrangement to shift from
broadcast wavelengths to short waves. No. 2 is the intermediate
frequency amplifier, with automatic volume control tube. No. 3 is
the audio power amplifier.

The arrangement is such that Unit No. 1, by the mere addition
of a filament transformer and the introduction of a positive B volt-
age of from 45 to 180 volts, preferably the highest of these, from
the receiver, becomes an all-wave converter when used in conjunc-
tion with a broadcast receiver.

When Unit No. 1 is put to such use, for broadcast reception,
turn the set dial to tune in the lowest frequency, round 550 kc.
(545 meters), and to tune in short waves, use the highest receiver
frequency for intermediate amplification, about 1,500 kc. (200
meters). Throw the switch Sl to tune in still shorter waves.

However, when the receiver is built in its entirety from the dia-
gram shown as Fig. 1, then the intermediate frequency is fixed, and
the switch alone changes reception from the broadcast band to the
short-wave band.

Problem Avoided

Unit No. 1 has a main tuning condenser, which is across the
oscillator grid coil, with rotor of the condenser grounded, so that
only physical proximity of the hand to the coil would cause a body
capacity, and the layout of parts affords ample safeguarding sepa-
ration.

The other condenser is across the modulator coil grid, and is a
rough tuner, except on extremely distant signals, so may be used
for volume control. When the broadcast band is worked a big
problem, in any ganging of the tuning capacities, is to make both
circuits tune to the same difference in frequency over the scale.
This can not be done unless specially cut condenser plates are
used on the oscillator, although there are makeshift methods of
approximating the result. None of the makeshifts is anywhere
nearly so good as using a separate condenser across the modulator
grid coil.

Where Equal Coils Suffice

The system still remains single tuning control, in a sense, be-
cause, with the modulator condenser set at minimum capacity, the
oscillator tuning condenser may be relied on to tune in the sta-
tions. What the other condenser does is to improve the sensitivity
and selectivity. If volume is too great this condenser therefore
may be used for volume control, by detuning, which is an excellent
method, provided the rest of the system sustains the selectivity
needs, which it does. Prof. John H. Morecroft, in his new book,
“FElements of Radio Communication,” expressly states that detuning
is a good method of volume control, and it is one that does not
change the tone quality.

Unit No. 1 has a ftriple fixed condenser, used as a double, for
shorting out a large percentage of the number of turns on the two
grid windings. Since the intermediate frequency to be chosen may
be a little below the lowest broadcast frequency, say, 450 kc., when
short waves are to be tuned in the frequency difference between

the oscillator and modulator tuning circuits will not be a large
percentage of the originai carrier frequency. Therefore the two
circuits differ little from each other, capacitatively, when the
frequencies concerned are high.

Take 80 meters as an example, 3,750 kc. The original carrier
frequency therefore is about 8.5 times as great as the intermediate
frequency, and in dial positions the disparity is only a few degrees
even if the coils are equal. So it is practical to short the unequal
windings used in the grid circuits for broadcast reception, so that
the remaining inductances are equal, the difference in frequency
readily being taken up by the tuning capacities.

On strong signals, or indeed, for the greater part of all domestic
reception, it is not necessary to bring the modulator condenser
to resonance with the carrier frequency to produce reception, but
when such resonance is established, the response is stronger. On
stations strong anyway, the ear can detect small difference at
resonance.

Image Interference

The modulator tuning condenser is a valuable asset in getting
rid of any image interference that might present itseli. Image
interference is peculiar to the Superheterodyne, and consists of the
reception of another station, rather weakly, at the same setting
that brings in the desired station more strongly. The reason for
image interference is that the intermediate frequency is established
in the modulator output by reason of difference in frequency be-
tween the osciltator and the original carrier frequency.

Assume again 80 meters, 3,750 kc. *Using the higher frequency
of the oscillator, as it is the preferable one, the oscillator would
be tuned to 4,200 kc. to produce an intermediate frequency of 450
ke. But the same difference in frequency, 450 kc., would arise
from the same oscillator setting for an original carrier frequency
of 3,200 kc. (108.3 meters), for in that instance the oscillator fre-
quency would be lower than the original carrier frequency by the
amount of the intermediate frequency. The modulator tube there-
fore is an electrical adding and subtracting machine, and it does
both operations at once, sometimes against our will.

Must Limit Oscillator Range

However, the remedy, and the only remedy, for getting rid of
image interference, where present, is modulator tuning, or in addi-
tion pre-modulator tuning. Here we use modulator tuning when-
ever the occasion arises. It will arise very seldom at an interme-
diate frequency of 450 kc. for the broadcast band tuning.

For 1,500 to 550 kc. broadcast coverage, at 450 kc. intermediate,
the oscillator would have to tune from 1,000 kec. to 1950 kc., but
if the tuning condenser had the usual ratio, say, 1-to-10, minimum
to. maximum capacity, with a suitable coil, the oscillator would
tune from the chosen low frequency of oscillation, 1,000 kc. to
3,500 kc., so to restrict the scope and distribute the broadcast band
over virtually the entirety of the oscillator dial, a fixed condenser
is placed across the tuning condenser. This parallel capacity is
referred to as fixed, although a Hammarlund adjustable equalizer,
because it need be set only once. Its purpose is to reduce the ratio

(Continued on next page)
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Circuit for an all-wave converter, triple screen grid. 4 stage
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of minimum to maximum capacity by establishing a high minimum.

The coupling between modulator and oscillator is at a medium
value in the broadcast band. This coupling arises from connection
of the cathode return of the modulator through a 4-turn winding.
The coupling is by mutual induction. For short waves the same
four turns constitute much tighter coupling, but the effect of this is
to make the modulator tuning condenser perform as a trimmer for
the oscillator tuning condenser, which is handy and desirable on
short waves.

Only Two IF Stages

The modulator tuning range is the same regardless of what the
intermediate frequency may be. With the oscillator quite the oppo-
site is true. Change the intermediate frequency and: you “change
the oscillator log.

Intermediate frequencies of 1,700 kc. and 450 kc. were used,
and good. results obtained on both, but -wvith stability more readily

Direct-Coupled

Fig. 5
The filawment transformer acts as sub-panel support. The
front and sub-panel plans result in exact coincidence of
parts.

obtained at the lower, as would be expected. However, choice of
an intermediate frequency may be left to the constructor, as oscil-
lation in the intermediate amplifier, where no oscillation 1s wanted,
may be suppressed by any of the approved methods, for instance,
«nclusion of grid suppressors.

Unit No. 2, the intermediate frequency amplifier, detector and
automatic volume control,. consists of four tubes. Two of them
are screen grid intermediate amplifiers, one the screen grid detector,
and the other being the 227 automatic volume control tube.

Only two intermediate frequency stages seem a modest number,
but with screen grid tubes worked at a high amplification level,
with large primaries in the plate circuits, the gain is greater than
with four stages of intermediate frequency amplification using
general purpose tubes, as were called for by at least one super-
heterodyne design in 1927. In a word, the amplification, with two
screen grid tubes worked at high gain, is abundant.

Automatic Volume Control

The automatic volume control tube is a three-element valve
worked as a simple rectifier, grid and plate “tied together.” The
input is some of the radio frequency taken from the plate of the
second intermediate tube, through a small condenser. (All the
capacities marked E are Hammarlund equalizers, 20-100 mmifd.)

The two intermediate tubes have a common biasing resistor of
75 ohms, so that there will be a steady bias of half a volt negative,
even at no signal. This prevents operation at zero bias at no
signal, and is a safety factor. As the carrier amplitude rises, the
rectified current through the 250,000-ohm arm of the automatic
volume control circuit increases, the voltage drop across the
resistor increases, and as some of this drop is used for additional
bias on the two intermediate tubes, their bias increases, and the
volume decreases. Then when the carrier amplitude is weak, or
reduces. then the bias is lowered and the volume increased. This
team work produces a leveling effect, and is handy indeed in short-
wave work, because it tends to offset the fading effects otherwise
bound to be experienced on many short-wave stations, particularly
from overseas. The arm of the potentiometer in this circuit is set
only once.

There are three coils tuned at the intermediate level, although
only two stages. because one coil simply couples the final interme-
diate amplifier to the detector, which in this instance is a screen
orid tube.

The Audio Power Amplifier

Unit No. 3 is the audio power amplifier. It is direct-coupled
push-pull. The maximum B voltage, 300 volts, is applied to the
detector. The plate load is a special high impedance choke, of the
order of 1,000 henries, with a DC resistance of around 15,000 ohms.
as contrasted against the usual choke of 30 henries~and 200 to 400
ohms DC resistance for other uses.

The principle of operation is that the voltage drop across the
upper part of the center-tapped choke in the detector plate is
equalled in the lower half because of the inductive coupling. The
high potentials are connected to the grids of the 245 output tubes,
with stopping condensers between to keep the direct positive voltage
off those grids.

Since the voltage from detector plate to B plus, in the upper half
of the choke, is in a particular phase, the voltage in the lower
half is in opposite phase. The current flows in the same direction
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Fig. 6
A contrast to Fig. 2, with three 227 tubes and one tuned
circuit.

to opposite polarities at the same instant, if you attempt to read
the circuit diagram literally. Electrically, the voltages at any
instant are equal, but opposite in phase.

If by any chance there is a voltage inequality, the push-pull sys-
tem would be upset, for to have push-pull you must have symmetry.
Hence, a potentiometer is used between the fixed resistors in the
grid leaks. Any unbalance of the signal may be corrected this way,
including elimination of hum that might rise from such unbalance.

Data on Speaker Connections

The output is taken through a center-tapped choke coil, which
permits connection of any type speaker, dynamic or magnetic,
whether equipped with an output transformer or not. However,
if you have a dynamic speaker with a special push-pull transformer
built in (three connections at input), you may omit the center-
tapped choke. This omission also holds good if you use the Far-
rand inductor, e. g, model 12-G, which is recommended as an
especially good one. The magnet coil is center-tapped, and a lug
on the assembly represents this center. Connect the lug to B plus
and the two other leads to plates directly. If there are three wire
leads on the speaker, as is true of some Farrand inductors, the yellow
goes to B plus, the tipped cords to plates, with the center-tap choke
shown in the output in Fig. 1 omitted.

The B supply is standard, with a choke input, which means no
condenser next to the rectifier, but enough taps on the choke coil to
permit the usual sequence of filter capacities. The ones used here
are high, yet they may be paper dielectric. The capacities are in
one block, the leads being identified from the diagram.

Fig. 8
Two brackets are common to the front panel and sub-panel,
at the side openings at front, thus attaching panels without
any extra holes on the front.

Fig. 9
General appear-
ance of the front
panel. At left is
the modulator
capacity control,
at center the
National dial,
and at right the
switch - volume

control unit.

Placeto Kill N o_ise;s at the Source

If you are troubled with noises from electrical instruments
or devices, remember that the best place to stop electrical noise
is at the source.

No other method is nearly as effective.

Changes in the aerial, line noise filters at the set, or any other
methods, may prove helpful, but the attachment of a suitable
condenser or filter system right AT the offending motor or other
device is certain elimination only.
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Remedies for Converters

By Stuart McMillan

All it brings in is code, code, code. Some nights I get

even that only weakly. Under 20 meters the converter
stops oscillating, although I try on several hours a night to get
reception under 20 meters.”

Such was one young man’s “complaint.”

The fact that the converter brings in code proves that the
converter is very much alive and not that it “does not work.”
One thing a converter will not do. It will not provide programs
for its own reception. Stations have to provide programs.
There are 19,000 amateurs, a greater number than ever before
in history; about a dozen stations sending broadcasts on short
waves, in the United States, and maybe a hundred foreign
short-wave program-senders. So that’s that.

Rule No. 1. Find out where the broadcast stations are, that
send short waves, and ¢une for them with some. relationship to
their frequency. >

Short waves, much more so than broadcast wave-lengths, are
erratic. One might find reception. Some other day or night,
very poor reception.

Rule No. 2. Do not expect uniformly great reception.

Tuning in under 20 meters at night is little better than a
waste of time. The brand in that realm works in daylight
but poorly if night intervenes anywhere between sender and
receiver.

Rule No. 3. Tune in higher than 20 meters at night, Don’t
assume the oscillator isn’t oscillating simply because you're not
receiving below 20 meters.

Low Impedance Choke Short-Circuits Output

The construction of a short-wave converter is usually done
with expectation that the device will tune in European sta-
tions any time, from one end of the dial to the other.

I recently came across a converter correctly wired and there-
fore presumably all right to use. But on connecting it up not
a single station radiating short waves responded to dial twist-
ing. The broadcast receivers that served as intermediate am-
plifiers were a tuned radio frequency type and a Superhetero-
dyne used for comparison. Both of these were checked over
for this particular converter test and were found to respond to
a local 1,500 -kc transmitter, but with the addition of the con-
verter to the set at this checked setting the results were nil
The output from the converter was through a radio frequency
choke but on dissembly this was found to be a short-wave
choke, and as such its impedance might easily bypass most of
the output of the converter, at 1,500 kc. This choke was re-
placed with a 50-mlh choke, and the setup was tried again.
This time there were promising results, as one short-wave sta-
tion came in where there were at least three within sensitivity
range, on the air, according to schedule.

The converter was inspected again to try to find another loop-
hole. A test with a source of high potential across the series
connection formed with the output condenser and a low range
milliammeter showed slight leakage. This was sufficient reason
to substitute another condenser. The converter was tried again,
without any special improvement being noticed. Then it was
decided to try to find out how much was the signal from a
given broadcast station, now received apparently as a harmonic
to do this the given harmonic was tuned in on the converter,
then the antenna lead was removed from the converter binding
post and touched to the 1,500 kc input lead to the set, with the
result that the station came in with full volume, this proving
that the harmonic heard was of the regular broadcast wave.

But this same station also operates a short-wave transmitter

“I BUILT a short-wave converter and it does not work.

on 58 meters and there it appeared at another place on the
dial, not far removed from the place where we are now at.
By repeating the aforesaid experiment the result when the
antenna lead was touched to the set input lead connection should
be nil, proving that this time we were resonating to the higher
frequency.

This simple analysis then showed that evidently there was
pickup directly from the broadcast station on one or more of
the connecting leads, and to find out which lead was the offender
was easy.

The procedure consisted of operating the converter as above
described and observing the effect of removal of first the an-
tenna clip connection and then the ground lead.

Then a length of metal mesh shielded wire was substituted on
this converter output circuit rather more to observe the effect
than anything else. It detuned the circuit slightly. Grounding
of the shielded coating seemed of no avail.

The only-other thing left to do was to bypass the B plus
supply lead. A 1. mfd. paper condenser was connected across
B plus and the ground terminal of the converter.

The results were as expected. The disturbing pickup was
reduced to a minimum, with a large increase of volume of the
short-wave signals. The oscillator was thus given a chance to
function properly.

Adapting Different Forms of Input Coupling

There is usually a greater diversity of type of input coupling
employed with broadcast receivers than in the case of con-
verters, but in the event that you have a set with which a con-
verter will not work “as is,” the trouble can be overcome in
either of the following ways. If the set will not respond spe-
cially well to 1,500 kc, the output tube of the converter may be
fed into a tuned stage whose resonant frequency is 1,500 kc.
The added stage of amplification consists of a 227 tube, a
variable condenser (either .0005 mfd. or .00035 mfd.) ,and an
air-core inductance coil, which can be tuned to 1,500 kilocycles
or so. The output circuit of this tube may be similar to that
of the converter output.

On the other hand, the aperiodic primary of a tuned radio
frequency set need not be used. It is presumed here that the
fan has previously assured himself that he knows what the
connections are, so that he can act in accordance with the gen-
eral instruction given.

There are some sets provided with a resistance type of an-
tenna input that consists usually, of a variable series resistance
between antenna and ground, the first stage input tube grid
circuit being shunted betweerr ground and the slider. The re-
sistance in this case may act as the grid return at the same
time.

The scheme to follow in such event is to locate the grid ter-
minal of the first stage tube, removing the junction of the re-
sistor slider, attach a separate lead to the grid terminal, which
is brought out to be connected to the RF air core coil, that is
to be condenser-tuned as before.

Ready-made unshielded or shielded coils and tuning .con-
densers are available with which to make the suggested modi-
fications. The author has succeeded in clearly resolving short-
wave signals emanating from a seven-watt amateur transmitter
at a distance of 1,000 miles, with the aid of the foregoing cor-
rections, and passes the information along for those whom it
may help. It seems that the outstanding requisite is to reduce
the pickup of broadcast station harmonic to a minimum, by the
use of adequate bypass condenser, so that by contrast the pre-
vailing short-wave signal intensity is stronger.

Rectifiers for Dynamic Speakers

net, not powerful enough for satisfactory volume, especially

for low tones. So the dynamic type was evolved, using an
electro-magnet energized by current derived from a storage
battery or the house socket.

To convert this field current into direct current, in place of
alternating, a rectifier is required. The original type dynamic
speaker used the dry metal disc type of rectifier. In this system,
the voltage is first “stepped down” from 110 volts to about 15
volts by means of a transformer. Then the dry disc rectifier
converts it into direct current. The current, however, is not
always smooth, and a hum may result.

Two plans are employed to combat this hum. Some manufac-
turers use a hum coil, which is a special small coil so installed
and connected that it produces an equal and opposite magnetic
effect to that which causes the hum. A disadvantage of this,
despite its inexpensiveness, is the fact that it may interfere with
the proper musical tones of 60 cycles and 120 cycles.

THE magnetic type loudspeaker used a large permanent mag-

The second plan is to use an A condenser, a specially-built
condenser having an enormous capacity, about 1,500 mifd. con-
nected across the field coil to smooth out the fluctuations. This
is a better method, but care must be used not to connect the
condenser to a circuit higher than 15 volts, and not to connect
it with reversed polarity.

The other method of rectifying is by a tube of the full-wave
style, e.g., the 280 tube. With this a much higher voltage is
used on the field coil, and it is much easier to filter and rectify
the alternating current into a smooth and satisfactory direct
current.

Furthermore, when the tube wears out, it is a simple matter
to install a new one. On very large speakers, two rectifier tubes
are used, for obtaining full-wave rectification at higher voltages,
such as 500 to 700 volts. Regulation condensers and filter chokes
are used on this style speaker, so from many standpoints, the
tube rectifier tvpe of dynamic speaker will become more and
more widely adopted.
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The Screen Crid Tube

By Brainard Foote

the screen grid tube has proved of unusual public interest.

Some of this interest is due, undoubtedly, to advertising,
but there is much to be said in favor of this type of tube, es-
pecially when it comes to reception from distant points.

If you have more than a passing interest in radio, you should
have a working knowledge of the screen grid tube, because it
i1s so much talked about and so generally used. Just how does
it differ from the regulation radio tube? Is it better or worse?

Two Main Points

Two two principal things which the screen grid tube does,
in contrast to ordinary tubes, are (1) to eliminate capacity feed-
back in the tube, and (2) to provide amplification many times
that of ordinary tubes,

Let’s consider a general purpose tube. The current from the
A battery or transformer passes through the filament of the
tube and makes it red or white-hot. From this hot filament
particles of electricity are given off. These particles are called
electrons. They are negative electricity. The plate of the tube
is a cylinder of nickel. A B battery or eliminater is connected
outside the tube between the plate and the filament. This bat-
tery is connected with the positive end to the plate, thus charg-
ing the plate with positive electricity. Then the negative elec-
trons are attracted to the positive plate, so we have a regular
stream of millions of electrons flying across from the filament
to the plate.

MORE than any other radio development in recent years,

Amplification Factor

Between these two we have a coil of wire or a screen, called
the grid. It is quite close to the filament and any electrical
charge on the grid has a very great effect on the stream of
electrons, for the stream has to pass the grid to get to the plate.
Since the grid is much closer to the filament than it is to the
plate, a slight electrical change on the grid has a much greater
effect on the plate. In the ordinary 201A type tube this propor-
tion (i.e., amplification factor) is about 8. The grid of the tube
is connected to the aerial, or to the preceding radio circuit and
in this way the amplification is carried along.

The space surrounding the filament is always fiied with nega-
tive electrons, as they leave to go to the plate. Accordingly,
these electrons act as a damper on more elcctrons attempting
to leave the plate, since negative repels negative. If this space
charge could be eliminated, the amplification of the tube would
be 30 to 35 rather than 8, without any other alteration in the
tube.

The amplification may be increased in certain ways. In the
high mu tubes the grid is a much finer mesh and it is much
closer to the filament. However this plan is not very successful
in radio frequency circuits, and is not entirely satisfactory for
other purposes, except with special circuits.

Reduced Space Charge

The space charge surrounding the filament may be partly done
away with, however, by inserting an additional element nearby,
which is charged positively, so as to neutralize the negative
space charge. This fourth element looks like a_grid, because it
is of openwork construction and surrounds the filament. It may
be located either between the filament and grid, or between the
plate and grid. The fourth element is charged with a positive
voltage, much less than that of the plate of the tube, and this
is done by a connection to a lower voltage point on the B supply.

In the screen grid tube, this fourth element is located between

the grid and the plate, and in this way it screens the grid. By
keeping the screen grid (the fourth element) charged at a cer-
tain positive voltage, the space charge is neutralized to a con-
siderable extent. Thus the control grid is far more effective m
controlling the flow of electrons from the filament to the plate,
gmd the amplification is raised tremendously: The screen. grid
is usually referred to simply as the screen.

Series Capacity Effect

The second important difference between the former tubés
and the screen grid tubes is in the capacity between the elements.
The elements act toward oné-another as the plates of a con-
denser and in this way minute radio frequency currents may
feed back from the plate to the grid, causing the tube to oscil-
late or generate electrical wave. With the screen grid inSertéd
between the grid and plate the capacity effect between grid and
plate is reduced.

In effect, there are two separate .capacities one between the
plate and the screen grid, the other between the screen grid
and the control grid. .
) Eleqtrical students will know that when two capacities ar
in series, as in this case, the resulting -capacity is much smaller
than either of the two. So in the screen grid tube, the capacity
as reduced to a very low amount, and there is so little feedback
through the tube that greater transfer of energy between the
various circuits of the set may be. realized without oscillation.

In the very center of a screen grid tube you find a straight
wire, stretched tightly, and that’s the filament. Closely surround-
ing that is a spring-like wire, in a coil, and that’s the control grid.
Next you find another coil of wire, which is the screen grid, or
screen. Outside of that, you have a metal cylinder, or plate.

Why Control Grid is Outside

Then outside of that, you find another spiral wire coil, and
that is simply an outer screen grid which is connected to the
inner screen grid so that both act together so dissipate the nega-
tive space charge. There is a metal cap on top of the tube, and
to this the control grid is connected. It is done in this way to
avoid any capacity effect which would be encountered should
the connection be made down through the base and to the socket.

It is important to note that when the capacity of the tube is
so greatly reduced, the presence of inductive feed back pos-
sibilities is much more serious, if the full amplification ability
of the tube is to be realized. Accordingly, in screen grid ciy-
cuits it is desirable, and practically necessary, to enclose each
separate section of the radio frequency amplifier in a metal
container, and to use other methods to avoid capacity effects
between the grid and plate circuits.

The 222 and 232 screen grid tubes are battery-operated, but
for regular radio service with AC sets the 224 is used, with
heating element similar to that employed with the 27 tube, so
that the cathode is heated by thermal radiation from the AC-
operated heater.

Effect on Recegiion P

The screen grid tube has definite advantages for long-distande
reception, but in order to realize these, conditions must be good.
During the Summer, for example, not so much advantage is:
usually noticed in using the screen grid tube. During the Falk
and Winter there are irequent occasions when the sensitiveness:
of this tube is fully realized.

“Sacred” Angles for Coll
Placement

N a set where the radio frequency coils are not shielded it
Iis very important that they be placed so that there will be

stray coupling among them.

In the Neutrodyne system, the coils are placed parallel, but
at such angles to each other that hardly any coupling exists.
This is a very difficult position to locate, for it depends upon
the size of the coils, the distance between them and other factors.

Another way to avoid coupling is to mount all three coils
mutually at right angles. This is not hard to do. .The exact
centers of the three windings (the wire itself, not the tubing)
must be on an exact line, and it may be necessary to mount
one or two of the coils on brass supports to place them in this
manner. The first coils may be placed vertically, standing on
one end. The next coil may be placed horizontally, with the
ends toward the panel and the back of the set.- The third coil
may be placed horizontally, with the ends toward the ends.,of
the cabinet. There is then scarcely any possibility of coupling
between any two of the coils.

He Suffers Throgs—of—

Interference

N several occasions I have listencd to the rebroadcast of
O programs originating in London and each time I have-
noticed a certain throbbing sound. What is the causF"

of this?—A. B. L. i
If the throbbing sound to which you refer is accompanied:
by a rise and fall in the amount of noise, it is probably due’
to fading and the use of an automatic volume control. Asf
the signal intensity decreases, due to fading, the amplification

B

increases to offset it, and as the amplification increases the

noise increases with it. There could also be disturbances of
this general nature due to land lines. The international signals:
pass through at least two land lines, once on the other side:
to the broadcast station and again on this side from the short- '
wave receiver to the rebroadcast station from which it passes
through other controlling circuits before going on to you.
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The Majestic Super, Westingt

HE Majestic Model 50, the latest model of this line of re-

ceivers, is a radical departure from the earlier models. It is

of the superheterodyne type and contains seven tubes, exclusive
of the 280-type rectifier tube. The first tube is a screen grid radio
frequency amplifier with a double resonant tuner in front of it.
The second tube is the oscillator, which is of the 227 type, and the
third is a 224 type modulator or detector. The fourth tube is also a
224 type operating as an intermediate frequency amplifier, and the
next tube is a 227 type detector, which operates on the high bias,
high plate voltage principle, and works into a 245 push-pull ampli-
fier. The circuit diagram is shown in Fig. 1.

Between the radio frequency amplifier and the modulator is an
untuned transformer so that all the radio frequency tuning is done
ahead of the first tube. There are two intermediate frequency
couplers, in each of which both the primary and the secondary are
tuned to a frequency of 175 kilocycles.

There are three variable condensers on one control, two of which
are in the double tuner ahead of the first amplifier and the third is
in the oscillator. Tracking of the oscillator and RF tuning con-
densers is accomplished by a special treatment of the oscillator
capacity, which consists of four condensers in series parallel, one
of which is a fixed condenser of .001 mfd., another the variable
condenser in the gang, and the remaining two are trimmers, one
in parallel with each of the others. This arrangement of capacities
makes it possible to adjust the circuits so that the oscillator and the
modulator input circuits are tuned alike at two different settings.
If these settings are suitably selected there can only be a small de-
viation at other places, and this deviation can be taken up by adjust-
ments of the rotor plates of the oscillator variable condenser.

Type of Pick-up

The oscillator and the modulator are coupled by connecting a.

condenser of .04 mfd. from a tap on the oscillator tuned coil to
the cathode of the modulator, so that a small portion of the oscilla-
tor inductance. is in parallel with the 12,500 ohm bias resistor of
the modulator tube.

A dual volume control is used in the circuit, one part being a
10,000 ohm variable resistance across the input and the other part
a 645 ohm potentiometer which varies the bias on the RF and the
modulator tubes.

The grid of the oscillator is maintained somewhat negative by
means of a 100,000 ohm grid leak in the grid circuit of the tube,
the condenser being shunted by a .001 mfd. condenser. The second
detector grid is maintained negative by means of a 35,000 ohm
resistance placed in the cathode lead. This resistance is shunted by
a 1 mfd. condenser.

A low pass filter is put in the plate circuit of the second detector,
and it consists of a radio frequency choke and two .001 mfd. con-
densers. Note that one of these condensers goes to the cathode of
the tube and the other to ground.

The B Supply

The B supply contains one 280 type rectifier, one tuned filter
coil, the field winding, the usual by-pass condensers, and a voltage
divider. The entire current drawn by the tubes flows through the
field winding as well as the current that flows through the voltage
divider.

The full voltage output is impressed on the power tubes and
also on the intermediate frequency amplifier tube. This voltage is
256 volts, measured from ground. Therefore the effective plate
voltage on the power tube plates is considerably less, since there
is an 800 ohm bias resistor for these tubes. The plate return of
the detector is made through a 25,000 ohm resistor to the 256 volt
point. Since the normal plate current in the detector tube is very
low, the effective plate veltage on the detector is not much less
than that on the intermediate frequency tube.

The voltage applied to the plates of the RF and modulator tubes
is 180 volts, being taken from a tap on the voltage divider 2,680
ohms from the highest tap. The plate voltage on the oscillator
and the screen voltages on the three screen grid tubes is practically
the same and is 90 volts. Tt is taken from a point on the voltage
divided. 4,170 ohms below the 180 volt tap.

Westinghouse WR-4 Receiver

This is a six-tube screen grid receiver utilizing four 224 type
tubes and two 245s. In addition there is a 280 type rectifier.

The unusual feature in this circuit is that the screen grid high
voltage detector works into a special high impedance audio coupler
which has a mid-tapped winding so that the same voltage is im-
pressed on the two power tubes, but in opposite phase. The coupler
does not act as a choke coil, but rather as an autotransformer.

The radio frequency filter in the plate circuit of the detector
consists of two 320 mmfd. condensers in shunt and two 90-ohm RF
chokes in series with the line, so that only the audio frequency

i
it

The 1931 Models

Fig. 1

The circuit diagram of
Model 50 Majestic
superheterodyne receiver.
There is only one inter-
mediate frequency ampli-
fier and only two couplers
tuned to the intermediate
frequency.
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iouse WR-4 and Sentinel Sets

in Schemcﬂc Diqgrqms component of the detector output is transmitted to the power ampli-

fier. Since the mid-tap of the high impedance coupler is connected
to the high positive voltage, the same as the plate returns of the
MODEL 50 CHASSIS power tubes, it is necessary to isolate the grids of the power tubes
110 VOLT 50-60 CVCLE from the high voltage. This is done by means of a .025 mfd. con-
denser in the grid lead of each power tube. A grid leak resistance
of 430,000 ohms is used in each grid circuit to maintain the grids
at the proper negative voltage.

RF Couplers

The couplers between two successive tubes in the radio frequency

amplifier is no less unusual than that between the detector and the

o crace a power stage. In the plate circuit is a high impedance choke coil

«ars which matches the impedance of the tube. This coil is mounted
e inside the tuned coil in the grid circuit of the tube that follows

001 |mro

T, R we, #e and it is at right angles to that coil. The orthogonal relation is
s vVl ; used to insure that the inductive coupling between the plate coil
1 /= and the following grid coil to be a minimum. A single turn of

3 P Ao E0 I A ) wire, connected to the plate of the tube ahead and placed at one

agsoe P end of the grid coil provides capacitive coupling between the two

= e circuits. This method of coupling is used because the inductance
e of the plate coil and the distributed capacity resonate at about
350 kc., making the receiver more sensitive at the low frequency
end of the tuning range than it would be with the ordinary arrange-
: ment of coils and condensers. Since the coupling between the single
R turn and the grid coil increases with frequency, this coupler causes
the circuit to be more sensitive at the high end. The combination
of the two results in practically uniform sensitivity from one end
of the range to the other.

The input coupler is an ordinary radio frequency transformer,
the secondary of which is tuned with one section in the four-gang
= condenser. The primary of this transformer has a comparatively

high resistance, being 30 ohms.

The volume is controlled by means of two 50,000-ohm poten-
tiometers, one placed in the antenna circuit and the other in the
screen circuits. The high voltage end of the primary of the first

ux208 RF transformer is‘connected to the slider of the first potentiometer
son son omsure AVPUFIER  HEDCOL  couecou so that any fraction of the signal voltage developed across the
4 resistance by the antenna current can be applied to the transformer.
i The second 50,000 potentiometer varies the screen voltage on the
A ) first three tubes. Both are controlled by the same knob.
ﬁﬁ : Fig. 2 (Left)

vl Phonograph Pick-up

: The diagram of West- p— . . .-
I ;323‘ i Model WR-4 Provision is made for connecting a phonograph pick-up unit in
o1 ; Gl @G B the grid circuit of the detector tube. The terminals for the pho-
S r A receiver. A screen grid nograph unit are (4) and (5) on the terminal strip under the

|- ko, —= Lsa power detector ahead of detector in Fig. 2. It will be noticed that the pick-up unit is cut
I /53
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< K o0 @ into the tuned circuit between ground and the coil.

H;e P-MSII P {“” ? ?b‘/i 627} The filter in the B supply is put in the negative lead instead of
stage 15 made possivie OV in the positive, as is usual. The filter consists of a 0.1 mid. con-
X aspecal high impedance denser in shunt with the line to take out high frequency ripple that
i I coupler. may be present. Then there is a 315 ohm choke coil in series. This
v nibme is tapped at a point 300 ohms from the negative end and to this
T ] 50°60~A.C. tap the field coil of the dynamic speaker is connected. The 15 ohm

Souro-zsm = 1 section of the coil is connected to a 2 mid. condenser, the other
& rauntuts ! L side of which goes to the positive side of the line. Finally there
won  MEMERS I“”X*”"%“’ﬁ]“ X 1o is a 1.5 mid. condenser from the positive side to ground. The small

S e L 15 ohm section of one of the filter coils and the 2 mid. condenser
connected in series with it across the line form a tuned circuit
which is adjusted to the hum frequency. At the resonant frequency
the only impedance is the 15 ohms. Hence the line is virtually
short-circuited to the hum {frequency.

O nTOTAL
OPERATING SWITCH

L
0.4 MFO.

l:0.00Unl ‘L
12,0000

",
Tkaz‘ocn. Y il!'\

245

Sentinel Receivers

Fig. 3 and 4 give the circuit diagrams of two of the models
2.5 of the Sentinel line, namely, Models 440 and 104. Both are screen
grid receivers, each incorporating three 224 type tubes. Both also
utilize power detection, but in Model 440 the detector is a 227 tube
working into a resistance coupler and in Model 104 the detector
is a 224 type tube working into the same type of coupler. Model
440 contains a single 245 power tube, whereas Model 104 contains
two in push-pull. (Fig. 4 will be published next week.)

In both models the field coil of the dynamic speaker is one of
the filter coils in the B supply. In Model 440 the first filter coil is
socxer o0 symawe sreaere tuned by means of a 0.25 mfd. condenser and in Model 104 choke
WITH 4000 FIELD (VI . .

input is used.

The volume controls in these circuits are somewhat different from
those used in other receivers. Referring to Fig. 3, R2 is a 10,000
ohm potentiometer, used both in the antenna and the cathode cir-

Ml £ cuits. As the slider of the potentiometer is moved toward the
P Tt antenna the primary is short-circuited and at the same time the
10,000 ohms in the potentiometer is cut into the cathode leads of

Ci1 the first two tubes, thereby increasing the bias. In most circuits

the same thing is accomplished by means of two potentiometers on
the same control.

WwWWW americanradiohicstorvy com


www.americanradiohistory.com

14 | RADIO WORLD

How to Avoid Grid Bias

By J. E

January 3, 1931
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Fig. 1
The circuit of a resistance-coupled amplifier in which 227
type tubes are used. There will be some high frequency
cut-off because of the capacity between the plate and the
grid_of each tube.

resistance-coupled amplifiers, yet they are not popular for

this purpose, possibly because resistance coupling is not
popular. Many experimenters have built all kinds of amplifiers
in the quest for the best possible quality, but few have settled
on resistance coupling. Indeed, it seems that most of them have
sworn never to try resistance coupling again.

One reason given for not using resistance coupling is that the
amplification per stage is not so great as when transformer
coupling is used. This was a good excuse before the high mu
tube was developed, but it is no longer true, now that we have
not only the high mu three-element tube, but also several screen
grid tubes. )

Another reason given for not using resistance coupling is that
the circuits are unstable. This objection is valid to some extent,
but not when the amplifier is designed properly.

Still another objection is that the quality is poor. There never
was anv good reason for this opinion of resistance-coupled
amplifiers.

SCREEN grid tubes seem to have been made to order for

Troubles With Resistance Amplifiers

There are two principal difficulties with resistance-coupled
amplifiers. One is their tendency to instability and oscillation.
The other is their tendency to drift, or the tendency of the grid
bias to assume a zero or positive value. When either of these
troubles occurs the amplification is poor and the quality is very
bad, if anything at all can be obtained from the amplifier. These
difficulties may occur no matter what tubes are used in the
circuit, but screen grid tubes are less likely to the drifting
trouble than three-element tubes, because of the structure.

The cause of the drifting is too much current leakage from
the positively charged conductors around the control grid to
that grid, and insufficient leakage through the regular grid leak.
This might he expressed as the insulation of the control grid
from the positively charged conductors, such as the plate of the
tube itself and the plate of the tube ahead of it.

In the screen grid tube the control grid is so located that there
can be very little leakage from the plate, or the screen, to the
control grid, and it may be neglected in considering the operation
of the tube in a resistance-coupled amplifier. The leakage from
the plate ahead of the tube, however, is just as serious in this
instance as in any other because it takes place through the stop-
ping condenser and the external insulation. ’ N

In assembling a screen grid resistance-coupled g:lmpllﬁer it is
therefore only necessary to insure that the stopping condenser
be of good quality, preferably mica dielectric, and that any con-
ductor to which the control grid is connected touches qnly the
highest class of insulators, and as little insulating material as is
practical.

Don’t Use Too High Leak Values

A grid leak, of course is necessary, and since it offsets the leak-
uge from the positively charged conductors, it should not have
too great a resistance value. If it has, the leakage will not be
sufficient to maintain the grid at the proper negative operating
potential and distortion or blocking will result. A value of 1.0
meg. should be sufficient, although in many instances values as
high as 5 meg. may be used successfully. Try the highest value

ﬁ.rst. If drift occurs it 1S necessary to use a lower value of re-
sistance.

The best method of determining whether the bias drifts toward
the positive is to put a milliammeter in the plate circuit of the
suspected tube, which in nearly all cases is the power tube, and
note what happens. If the plate current gradually increases, a
lower grid leak resistance is necessary.

In cases of drifting bias, the amplifier works all right for a
while after the set is turned on but the quality gets worse and
worse until the output is badly distorted. Turning off the power
for a while restores the set to operating condition.

Relation Between Quality and Grid Leak

It is desirable to use the highest value of grid leak resistance
that will make the amplifier function without any drifting, be-
cause the higher the resistance the greater is the amplification,
particularly on the low notes. The amplification at the low
frequencies is also related to the value of the capacity of the
stopping condenser, being greater the larger the capacity. In
fact, the amplification at the low notes depends on the value of
the product of the capacity of the condenser and the grid leak
resistance.

If the capacity is measured in farads and the resistance in
ohms, the product should not be smaller than .02 second. A
much larger value would be desirable if it can be used without
upsetting the stability of the amplifier, both in respect to oscil-
lation and grid drift.

A Simple Remedy

If the amplifier is unstable in either of these rspects a simple
remedy is to reduce the time constant, and it may be done by
reducing either the stopping condenser capacity or the grid leak
resistance. It must be remembered, however, that stability is
achieved in this manner only at the expense of amplification of
the low notes and hence at the expense of quality.

To get a high degree of amplification from each tube in a
resistance-coupled amplifier it is essential that the load im-
pedance on that tube be as high as possible. This does not mean
that the plate resistance alone should be a high resistance, but
that the plate resistance shunted by the grid leak should have a
high resistance value. As long as the plate coupling resistance
is as low as 100,000 ohms, and the grid leak resistance effectively
in parallel with it is 1.0 meg., we need consider only the plate
coupling resistance, but when the plate resistance is of the same
order of magnitude as the grid leak, we must consider both. It
is especially important in screen grid circuits to have high resist-
ance values.

High Note Loss

When the resistance load on a three-element tube is increased
there results a decrease in the amplification of the high notes
and therefore an impairment of the quality. This is directly due
to the capacity between the plate and the grid, which causes a
great increase in the effective capacity between the grid and the
filament. It partly short-circuits the input to the tube at high
frequencies. This effect occurs only when the load on the tube
is resistive. Since the load on the power tube is inductive in
most instances, there is no high note loss in this tube. Indeed,
the inductive load may cause an increase in the amplification on
the highest audio frequencies.

When screen grid tubes are used in resistance coupling there
is very little high note loss, because the effective plate to control
grid capacity is negligibly small. This is one marked advantage
of using screen grid tubes for this purpose, but the main advan-
tage, of course, is that the amplification on all notes is much
greater.

The screen grid tubes are so well suited to resistance coupling
that it seems unnecessary to consider any other types. But
screen grid tubes cannot be used successfully without certajn
precautions. For one thing, the various voltages must be ad-
justed much more carefully than is necessary for three-element
tubes.

Must Keep Up Plate Voltage

It is absolutely necessary to insure that the applied plate volt-
age is so high that the effective plate voltage never is smaller
than the screen voltage. If this is not observed the screen grid
tube will not function properly as an amplifier.

There are several methods of adjusting the circuit to prevent
this situation. In this first place, the resistance in the plate
circuit may be made low so that the voltage drop in the resist-
ance will be low. But this defeats the main object of the tube,
a high degree of amplification.

A better way is to use a high valué of plate resistance and to
boost the applied plate voltage to a very high value. This allows
the use of a moderately high screen voltage and a comparatively
high input voltage so that a high signal voltage may be taken off
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the tube. But if the plate load resistance is as high as it should
be, say 250,000 ohms or more, the required applied plate voltage
would have to be impractically high.

Use of Low Screen Voltage

In place of boosting the voltage in the plate circuit to insure
that the effective plate voltage is always greater than the screen
voltage, the screen voltage may be lowered. In practical cases
the screen voltage is usually one-fifth or one-fourth the value of
screen voltage that would be used when the same tube is used
in a radio frequency amplifier with transformer coupling. For
example, when the applied plate voltage is 180 volts, the grid
bias 1.5 volts, and the plate coupling resistance around 500,000
ohms, the proper screen voltage is in the neighborhood of 15
volts.

Lowering the screen voltage in this manner does not appre-
ciably change the degree of amplification that can be obtained
from the screen grid tube. This is evidenced by the facét that
curves between the output voltage and the control grid voltage
are similar for different screen voltages over the allowable
operating range of grid voltages.

If the screen voltage should happen to be a little too high for
a given combination of plate load and applied plate voltage, the
tube will function, provided that the grid voltage is not allowed
to go too close to the zero bias point. If the screen voltage is as
high as that recommended for the tube when used in a radio
frequency amplifier it is practically impossible to get any undis-
torted output from the tube.

Resistor in Series with Screen

Another method of preventing the screen voltage from ever
assuming a value higher than the effective plate voltage is to put
a high resistance in series with the screen lead. When this is
done it is permissible to apply a voltage in the screen load
equal to that applied when the tube is used in a radio frequency
amplifier. The reason why this works is that there is a screen
current as well as a plate current and that the two rise and fall
together. Hence when the plate current increases and causes an
increase in the drop of voltage in the plate load resistance, the
screen current rises also and causes an increase in the drop in
the screen circuit resistance. Thus the effective values of the
plate and screen voltages fall together. They also rise together.

The resistance in the screen circuit is equally valuable whether
the screen grid tube be used as an amplifier or as a power de-
tector. In either case it stands guard against distortion of the
waveform. If the screen circuit resistance is to be equally
effective at all audio frequencies it should not be by-passed by
any condenser. However, even when it is by-passed it serves
a useful purpose in cutting down the average effective screen
voltage to a value it would have if the applied voltage were
lower as was previously suggested.

Suggested Values

Suitable plate and screen resistance for a tube like the 232
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are 200,000 ohms for the plate and 100,000 for the screen, the
applied plate voltage being 135 volts, the applied screen voltage
being 45 volts and the grid bias being 4.5 volts negative. About
the same values hold for the 222 screen grid tube. In case of
the 224 the applied screen and plate voltages should be 75 and
180 volts respectively and the grid bias 3 volts negative. The
plate coupling resistance can well be 250,000 ohms and the screen
circuit resistance 100,000 ohms.

Favor High Plate Voltages

These values do not mean that higher applied plate voltages
on any of these tubes cannot be used. It is always well to use
high plate voltages because the higher they are the higher will
be the amplification and the greater will be the output voltage
before distortion sets in. Plate voltages as high as 300 volts
have been used on the 224 in series with a coupling resistance
of 250,000 ohms.

Capacity Coupled Band-pass Filters

N most TRF band pass filters the two tuned circuits are
I coupled together by means of a .04 mfd. condenser shunted
by a 500 ohm resistance. Why is .04 mfd. used in place of
some other value and why is the resistance used at all?—S. G.

The resistance is used to provide a grid leak across the con-
denser and .04 mfd. is used because that gives the desired band
pass characteristic. If a narrow band is desired the capacity is
made large and if a broad band is desired the capacity is made
small. The size of condenser for a given band width also
depends on the values of the tuning capacties.
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Right or

QUESTIONS

(1)—Condenser type microphones are used in nearly all broad-
casting stations in this country and in Europe.

(2)—Short-wave converters usually don’t work effectively with
superheterodyne receivers in which there is no radio frequency
amplification ahead of the modulator tube.

(3)—A carbon microphone works on the same principle as a
compression type, carbon rheostat.

(4)—A B supply filter having series tuned circuits across the
line and parallel tuned circuits in series with it, can be made more
effective at a given cost than the ordinary filter consisting of
shunt condensers and series chokes.

(5)—When the volume is controlled by means of varying the
grid bias on the radio frequency tubes, modulation hum usually
results.

(6)—When the tone quality of a radio receiver suddenly goes
bad it is usually necgssary to put in a new set of tubes.

(7)—When a radio receiver is equipped for the playing of
phonograph records and the pick-up unit is connected in the grid
circuit of the detector, it makes no difference whether the grid
bias on the detector is changed or not.

(8)—A resistance is usually connected across the terminals for
the field winding of a dynamic speaker when the field is con-
nected in series with the B supply because without the resistance
there would be too much current through the field.

(9)—A large by-pass condenser wound inductively may be
entirely valueless at short waves, whereas it may be uall right
at audio frequencies.

(10)—A loudspeaker can be used as a microphone by con-
necting its terminals to the input of a sensitive amplifier and then
talking to the speaker diaphragm. The more sensitive the
speaker as a speaker, the more sensitive it will be as a micro-
phone.

(11)—When the grid bias in radio frequency amplifiers utiliz-
ing the 224 tube is made very high for the purpose of reducing
the volume, hum results due to modulation.

ANSWERS

(1)—Wrong. While microphones of this type are used in most
stations in this country, a special carbon type microphone is used
more frequently in Europe.

(2)—Right. When there is no radio frequency amplification
ahead of theé modulator in a superheterodyne there are two fre-
quency changes in succession without any amplification in one of

Wrong?

the frequency levels, and it seems that satisfactory results are
not obtained with converters under these conditions. Modern
superheterodynes now have at least one stage of RF ahead of
the modulator.

(3)—Right. When carbon is compressed its resistance 1o
electric current is reduced. It is on this principle that the com-
pression type rheostat works. The carbon microphone works on
exactly the same principle. As the diaphragm vibrates under
the influence of the sound that impinges on it, it causes changes
in the pressure on the carbon granules.

(4)—Right. If a parallel tuned circuit is put in series with the
line and adjusted to the hum frequency, the impedance to that
frequency will be much greater than that of a choke having the
same inductance as the choke in the tuned circuit. Likewise, if
a series tuned circuit is put across the line and adjusted to the
hum frequency, the impedance of that circuit to the hum fre-
quency current will be much smaller than the impedance of a
condenser of the same size as used in the series circuit. Indeed,
it will amount to a short-circuit at that frequency.

(5)—Right. This is due to the fact that when the bias has
been increased to the point where amplification is poor, the tubes
are good detectors or modulators.

(6)—Wrong. If the tone is poor on loud signals, it is indicative
of bad tubes, but the probability is that only the output tubes are
bad, because these give out first under normal operation.

(7)—Wrong If the detector operates on the negative bias
principle it will not function as an amplifier of the phonograph
signals unless the bias is reduced to the value it would have in
an amplifier stage.

(8)—Wrong. The main object of the resistance in shunt with
the field winding is to insure some current even if the field is
disconnected, accidentally or intentionally. If the current should
stop entirely the voltage might rise so high as to endanger the
condensers.

(9)—Right. A condenser in which the two electrodes are
wound so that there is inductance may act as a choke coil
for high frequencies and such a condenser would do more harm
than good.

(10)—Right. This does not make a very sensitive mxcrophone
but it does make one that works. Low sensitivity in the micro-
phone can easily be offset by high amplification in the audio
amplifier.

(11)—Right. If there exists any hum voltage in the grid cir-
cuits, as is usually the case, it intermodulates with the carrier
and passes through the tuners as part of the signal. This condi-
tion is manifested by the appearance of hum when the circuit is
accurately in tune,

FREE AID TO A NEW JOB!

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

Situations Wanted or Help Wanted, advertisements for those who
are seeking radio situations or for employers who are adding to

their working forces.

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

SITUATIONS WANTED

EXPERIENCED radio service and custom build- YOUNG MAN WISHES CONNECTION with a EDITORIAL or CORRESPONDENCE position
ing Yman wants position. A. J. Norman, Geneva, Radio Research Laboratory which is interested desired by woman experienced in newspaper
N. Y.

in the reduction of received static only. Write Editorial and Radio Departments; also has had
S. Stella, 958 How Ave., Bronx, New York City.

sales experience. Steady worker. Phone Have-

YOUNG MAN 24, desires position with broad-

casting station. Has had experience in studio EXPERIENCE FIVE YEARS, set build
work, office work; musical and dramatic ability. -and designing. 25 years old, single, reliable.
Knew radio when Electro Importing Co. was the test equipment. Go anywhere. Casey, 325 E. 4th
only supply house available to amateurs. Would St., Jacksonville, Fla.

- like factory or laboratory work—go anywhere.
WIRING AND ASSEMBLING MAN on radio Floyd Hoskins, Jr., care Hotel Atlantic, Bay and
Hogan Sts., Jacksonville, Fla.

Can furnish references. R. E. Fuller, Box 284,
North Conway, N. H.

sets desires prompt connection. Good character.
Ben Schurman, 196 Bristol St.,, Brooklyn, N. Y

meyer 8996-J.
COMPETENT RADIO SERVICEMAN. Weston

YOUNG ELECTRICAL ENGINEER wishes job
in a radio laboratory or engineering department.

YOUNG MAN 30 YEARS OF AGE wishes posi-
tion in service and installation work. J. Hamilton,

3”9 So. 6th Ave., Mt. Vernon, N. Y Pawtucket, R.

Will work for small starting salary. Location

&9:—11210 \k’«;?t]: %rLimIivgﬁiEgllgNgﬁtgcsg:s preferably in the middle west. D. Zimmerman,
f .

1720 W. Harrison St., Chicago, IIL

NATIONAL RADIO INSTITUTE STUDENT NATIONAL RADIO INSTITUTE GRADUATE,

J. with three years’ experience in building and re-

pairing receivers., Would like to obtain position.

William B. Floyd, Box 22, Monroe, Virginia. g\égod St., Brooklyn, N. Y., or phone Applegate
1.

wishes position with store or factory. M.
Palmer, 10733 Lafayette Ave.,, Chicago, IIL

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-

RADIO SERVICE MAN, 35 years old, desires

position in southwest. Been actively engaged in RADIO SITUATION WANTED. Radio Repair . o
and serviceman, 21 years old, High School educa- RADIO SERVICE-MAN wishes position in either

radio in_ all forms since its beginning. Just re-

cently disposed of own shop. Would like to tion, three years experience, would consider radio store or factory. Have three years outside ex-
get in the sound engineering game. Address, position of any kind, anywhere in United States. perience. Am now student of National Radio

D. W. Pickett, 917 No. Washington St., Kokomo, Kenneth P. Henderson, 115 Honeoye St., Shingle- nstitute, Washington, D.C.

Indiana. house, Pa.

Schudde, 135

Meserole St., B'klyn, N. Y.
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lacement Problems

By John C. Williams

FIG 1
A SUPERHETERODYNE FOR AC OPERATION WITH MANUALLY OPERATED SENSITIVITY CONTROL THAT
STAYS PUT FOR ANY GIVEN ADJUSTMENT, OBVI{}gI NG THE NEED FOR A SEPARATE LOCAL-DISTANCE
ADJUSTMENT.

HE wiring layout of Fig. 1 perhaps does not look so very
different from one that appeared recently, but close inspec-
tion will reveal that there are some differences in the

wiring, as well as the addition of a tuned radio frequency
stage which will add to the amplification.

One of the first things that will doubtless strike the eye of the
fan is the number of tubes that are to be operated. This
suggests that a power transformer of generous proportions will
be necessary, perhaps larger than usual. There is seen to be
a tuned choke, and in this case it will have to be carefully
adjusted, due to the increased sensitiveness of this circuit.

Load Distributon Important

It is sometimes the practice when the plate load is likely to
be more than 90 milliamperes to employ two rectifiers, one for
the set, and the other for the field of the dynamic speaker,
which field may be of high impedance, having upwards of
50,000 turns of No. 34 enameled wire. The operative voltage
would be of the order of 300 to 350 volts, the impedance being
so high that hum is absent.

The field wattage is of the order of from six to eight watts,
depending on the dimensions of the pot magnet (field coil)
parts. In this set the expected plate load will be of the order
of seventy milliamperes. This current flows through the field
coil of the dynamic speaker.

The voltage divider is of 24,000 ohms resistance, which
results in a bleeder current of 15 milliamperes, or lower than
what is used with some tuned radio frequency sets, but it has
been found to be of sufficient intensity in this case.

A Substantial Gain

There are more tubes used, it is true, but due to the manner
in which they are to be worked, the final result will be a substan-
tial gain over a TRF receiver. In fact, the secret of being
able to work so many tubes without overloading the rectifier
may be said to be due in large measure to the manner in
which the 280 tube is loaded, it is well known that in mechan-

ical systems that excessive strains may be avoided if the distri-
bution of the load is done scientifically. The same is just as
true of the voltage divided system.

This set is equipped with two control circuits which have
proven their merit amply in recent Superheterodyne sets. When
the listener desires to enjoy the local program to the fullest
extent, it is not essential for the set to be in condition to
receive stations thousands of miles distant, and on the other
hand when great distances are expected with the adjustment
that provides ample local reception volume, the result would
be inadequate.

The fact that this kind of compensation can be obtained readily
by the mere turning of a knob, is sufficient justification for
such. The set, at the option of the constructor, may be so
laid out that the sensitivity control can be either at the left
or the right-hand of the front panel.

Sometimes Too Much Shielding

The set is laid out more or less on the plan of the letter H.
The RF coils that compose the intermediate amplifier, the oscil-
lator and the tuned RF stage, are in shield cans.

The builder may have the choice of either a metal front panel
or a wooden one. The chassis is of stamped angle, with the tube
sockets mounted on a suspended bakelite strip. An unusual
variety of shield treatment consists of the use of shielded wire,
in a manner not usually employed, the braces and the side
arms of the chassis are so assembled that chassis eddy currents
do not adversely affect the operation of the receiver.

But the assembly of this chassis is relatively simple. The
power pack apparatus is mounted on a shallow chassis. In rela-
tively close proximity to it are the components for its operation.
The power transformer is placed so that its external field will
have no appreciable effect on the reproduction at the speaker.

It is felt that shelding in the past on some sets has been
carried to excess. The results of a new kind of shield treatment
provide latitude for the desired sensitivity without the degree
of aberration due to excessive shield effects.

(Continued iexi weck)

+ NEW B
Practical Testing Systems. By John F. Rider.

The function of .this book is to present a number of practical
testing systems suitable for application to the measurement on
radio receivers, mainly with apparatus which the radio experi-
menter can either make himself or can procure at moderate cost.

The contents are divided into eight sections covering Measure-
ment Instruments, Resistance Units, Oscillators, Tube Testers,
Vacuum Tube Voltineters, Capacity Tests, Inductance Tests, and

OOKS +

Audio and Output Systems. Under each heading many circuit
arrangements are given and the principle of each test and each
system is carefully explained.

Mathematical explanations are confined to the simplest alge-
braic and arithmetical expressions and are only used when they
make the subject matter more easily understood. There are
many circuit arrangements never found in text books or in other
published literature.
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A Question and Answer
Department conducted by
Radio World’s Technical
Staff. Only Questions
sent in by University
Club Members are ans-
wered. Those not ans-
wered in these columns
are answered by mail.

Radio University

Annual subscriptions are
accepted at $6 for 52
numbers, with the privil-
ege of obtaining answers
to radio questions for the
period of the subscrip-
tion, but not if any other
premium is obtained with
the subzcription.
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Fig. 873
Dilagram of a three-tube, short-wave converter. The
choke in the plate circuit of the modulator should have at
least the designated value.

Taking Curves on Push-Pull Amplifiers

ILL you kindly explain a method of taking curves on
V‘/ push-pull amplifiers for the purpose of determining
whether or not they are balanced?—L.C.D.

Rig up the circuit with a grid battery common to the two tubes
and of the correct value. Put a milliammeter in the circuit in
the common plate return so that the plate currents of both tubes
flow through it. Then provide another grid battery so arranged
that when the effective bias on one tube is increased by 15 it is
decreased by the same amount in_the other. Take observations
at every 1.5 volts, or at every cell. Plot a curve with plate current
against the differential grid bias. The curve should be a nearly
straight line. The circuit may be arranged so that a battery
having a total voltage approximately equal to the common grid
bias is connected with the positive to one grid and the negative
to the other. The negative terminal of the common battery can
then be moved from one grid to the other, one cell at a time.
At one cxtreme the bias on one tube is approximately zero while
that on the other is about twice the value of the bias battery, or
is equal to the sum of the voltages of the two batteries. The
differential battery should then be reversed and another curve
taken. The readings should be averaged, point for point, and
then plotted. The result should plot into a straight line and any
deviation from that indicates distortion. The straight line should
be parallel to the current axis because if the circuit is truly
balanced there should be no change in the total plate current.
Of course there will be somi. .

Loud Hum in Speaker )
Y receiver has developed a loud hum the cause of which
M I have been unable to lecate. I wonder if there is some-
thing wrong with the filtering in_the B supply. The con-
denser is of the electrolytic type and I have heard that these
sometimes develop a trouble of this type. If that is so, will you
kindly suggest a remedy?—F. W. C. .

It is quite likely that the trouble is in the §1ectrolyt1c condenser
because in many instances trouble of this kind have been traced
to it. A possible remedy is to put a fixed paper dielectric con-
denser across the section of the electrolytic which is suspected.
This often cures the trouble even if the paper condenser is not
left permanently across the other. If this does not cure the
trouble a new condenser Sho,:ﬂd. bi put in.

Poor Matching of Transformers

HAVE a first class radio receiver which gave fine results as
I long as I used it on a dynamic speaker. When a defect de-
veloped in this speaker I was induced to get an inductor
dynamic but this does not give the results that the dynamic did.
I have heard the inductor on other sets and know that it can
do better than it is doing for me. What would you suggest as
the trouble?—B. C. Q. . . .
Very likely there is nothing wrong except improper matchm_g
of impedances. The output transformer was made for a dynamic
speaker of low impedance and the inductor has a high lmp.edan.ce.
Get the proper output transformer and.the _mductor will give
you splendid results. If your power amplifier is of the push-pull

type just connect the inductor from plate to plate-of the two
output tubes and you will not need any transformer.
* % %

Screen Grid Tube As Detector

HAT is the best adjustment for a 224 tube when it is to

be used as a power detector, if it is practical so to use it?

I mean the voltages on the grid, screen, and the plate and
the type of load on the tube?—G. W. F.

The first thing to do is to insure that the load impedance is
very high, and the only way to get a really high impedance is
to use a resistance. This can well be a resistor of half megohm
or even greater. Next, the applied plate voltage should be high,
and by high is meant 180 volts or more. If the load resistance
is half megohm it is perfectly safe to put as much as 250 volts
on the plate. When the load resistance and the plate voltage
have been fixed it is only a question of fixing the grid bias
and the screen voltage. Both depend on the applied plate voltage
and on the resistance in the plate circuit as well as on each
other. If a potentiometer of fairly high resistance, say 30,000
ohms, is connected from the screen return to the grid return
and the cathode is connected to the slider, it is always possible
to find the best combination for either best detection or best
amplification. If this method is adopted the high voltage end
of the potentiometer and the screen might be connected to
75 volts. If the potentiometer method is not used it is best to
give the screen a voltage of about 15 volts and then adjust the
grid bias until the detecting efficiency is the best.

As far as detecting efficiency is concerned, the same may be
obtained with a large number of combinations, even when the
voltages are very low, say 45 volts on the plate with correspond-
ingly lower voltages on the other elements. But for power detec-
tion is necessary to make them high as suggested above. A
by-pass condenser of about 2 microfarads should be connected
across that portion of the potentiometer which is in the grid
circuit and one of about 1 mfd across the other portion. If a
by-pass condenser is connected across the load resistance it
should be very small because a small condenser is very effective
across a resistance of half megohm.

X ok %

Usual Bias Resistor

HAT is the average value of the grid bias resistor for

detection with a 227 tube? I have seen many diagrams in

which values all the way from 2,000 to 25,000 ohms have
been used. I presume that somewhere between the correct value
lies.—W. H. J.

The correct value depends on the type of load in the plate
circuit. If the load is a high resistance the bias resistor must
be higher than when the load is a transformer of a choke coil.
A common value when the load is either a transformer or an
audio frequency choke is 20,000 ohms, and this value is all right.
If the load is a high resistance of the order of 250,000 ohms the
bias resistor must be much higher. As a matter of fact, it is
not practical to depend on the plate current alone in this case
to establish a bias, but the currént must be augmented by a
current through a resistance connected from the plate return
lead to the cathode of the detector. When this method is used
almost any value will do provided that the auxiliary resistance
is chosen properly. Suppose the detector is adjusted for power
detection and the load resistance is 250,000 ohms. The plate
voltage might be 180 volts and the required grid bias 20 volts.
We might neglect the plate current through the tube and assume
that the current through the auxiliary resistance alone flows
through the bias resistor. We may take a bias resistance of
10,000 ohms. How large should the auxiliary resistance be?
The total voltage across the 10000 ohm bias resistor and the
auxiliary resistor is 180 volts and the current is to be such that
the drop in the 10,000 ohm resistance is 20 volts. By proportion
we get that the auxiliary resiitarlce*should be 80,000 ohms.

Charger For A Supply

N building a receiver like that described by Herbert E. Hay-

den in the Dec. 6th issue would it not be possible to use a

battery charger rated at about 0.75 ampere for A supply?
If so, how should the voltage be dropped to 2 volts, and what
precautions would be necessary to prevent hum?—C. F. M.

Tt is quite feasible because the circuit only takes 0.31 ampere.
Put a rheostat in series with the charger, say in the positive
line, and simply adjust the resistance until the voltage across
the filaments is 2 volts, as measured with a good voltmeter across
the F terminals, or until the current is 0.31 ampere, as measured
with a good ammeter in series with the charger output. Be
sure that the series resistance is high enough when the charger is
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first turned on for it if it is not the tubes might burn out. If the
charger has provision for making the output either 0.75 or 0.5
ampere by moving a fuse, set it for half ampere. To drop four
volts, the difference between the 2 volts required and the 6
volts of the charger output, you will need a rheostat of at least
13 ohms. A 20-ohm rheostat should be enough to give a good
margin of safety.

To take out the hum you can connect an electrolytic condenser
of very high capacity across the charger output. You can get
one of 1,000 mfd. You can also put a heavy duty, low inductance
choke in series with the supply line. This choke must not have
a resistance higher than 13 ohms because if it has you will not
be able to get enough voltage gn the filaments of the tubes.

* *

Amplifier for Phonograph

S it necessary to have a radio set in order to play records

with a loudspeaker? We have a good phonograph of the old

kind, but the radio set is run on batteries and we are told
it will not do for phonograph records. What do you advise
that we do?—C. L. O.

You may obtain a power amplifier, using one amplifier tube
such as the 210, or 250, and also containing a B eliminator that
may also supply B voltage for the radio set. A dynamic loud-
speaker is required for full satisfaction from the records. Old-
style records will not prove very pleasing—the new electrically-
recorded kind are needed. The new loudspeaker and amplifier
are available in separate units, and your radio may be connected
to them. The present power (or last) amplifier tube of your
radio will not be used in that event.

* * %k

Use of 32-Volt Plant

UNDERSTAND that there is some system which enables
I us to run a radio without a storage battery where there is

a 32-volt plant in the house. We have a storage battery set,
giving good results, but the battery is played out.—N. J.

Yes, you may obtain a resistor of the correct size, which is
screwed into a socket and connected in series with the A ter-
minals. Your dealer can order one for you, but he must know
exactly how many and what kind of tubes you use, in order
to obtain one of the correct resistance value. Otherwise the
tubes may light too brightly and soon burn out, or they may
not be lighted brightly enough. Describe your set fully, and
I will be glad to send a diagram of the connections. Address
this paper, sending a stampid retgrn envelope.

k

Inquiry on Television

Hf}\’l‘ forg of set is best to receive television broadcasts?
V‘/ —A. P. O.

A short-wave set is used, with a resistance-coupled
amplifier. Transformer amplification will not amplify the ex-
tremely wide frequency variations found in television. It is not
possible to see well by radio with a short-wave set used in con-
junction with a broadcast outfit. A special short-wave set made
for the purpose, is necessary. Then disc and screen are necessary.

* ok ok

Wants Hum Eliminated

HAVE constructed an AC set but would like some advice
I on eliminating hum. The speaker does not hum, as I tested

it on a friend’s set and it is almost silent—M. L.

It is difficult to suggest causes of hum. Here are a few:
Magnetic interaction between power transformers or filter
chokes and audio transformers in the set; grid leads too long,
especially in detector and first audio tube; first stage audio
transformer too near AC wires or filter system or power trans-
former; AC wires not twisted; faulty tubes or rectifier; near-
ness of set to speaker, to lamp cords, power wiring, speaker
cord; detector grid circuit nfar* ot}aer wires.

“Bucking” Speakers

UR local theatre, using the phonograph record system,

maintains it cannot place a loudspeaker at the rear of the

auditorium. Yet, many are unable to hear when they have
to sit at the back. I cannot understand why loudspeakers could
not bE located both in front and back, so all could hear better.
—A. C. S.

The theatre is right, but should have no trouble obtaining
satisfactory volume if the amplifier and speakers are big enough.
If a loudspeaker were placed in the rear as well as in front,
every one in the house would get a fuzzy reproduction, because
the sound from one speaker would reach his ears before the
same sound from a speaker farther away. It has been tried
and proved very objectionable.*

x 3

Twisted Pair Necessary

ILL you kindly explain whether it is absolutely necessary

\/‘/ to twist the filament wires of a set? I am remodelling

my set into an all-electric one, and would rather not rip
out the filament wiring.—M. N. P.

Yes, it is necessary to prevent magnetic coupling effects which
would reach out from ordinary straight wires and induce hum
in the sensitive wires and parts of the set. In rewiring, provide
heavy filament wire, as AC tubes draw many times the current

required for ordinary storage battery tubes.

Receiver Has Developed Hum

BAD hum has developed in my radio receiver. What do
you think is the cause of it?—W. O. H.

There are so many kinds of hum and so many causes
that it is impossible to express an opinion on the subject.
It is necessary to proceed by elimination until the cause is
found. Sometimes the hum occurs when one of the power
tubes in a push-pull amplifier goes bad. At other times it
developes when a condenser in the B supply opens. In some
instances the trouble is in the loudspeaker.

X % %

Throbbing in Phonograph Music

HAVE a receiver equipped for playing records. As a

radio recetver it works all right but as a phonograph

reproducer it does no longer give good results. There is
a peculiar throbbing sound which seems to be synchronous
with the rotation of the record. I have tried new motors and
turntables without change. What do you suppose is the
trobule?—B. F.

It may be that the motor driving the turntable is not strong
enough to drive it uniformly. This might be the case when
an induction motor is used. If the turntable has any tendency
to wobble, the load on the motor would vary cyclically with
the roation of the record. Even if the motor is strong enough
a wobble in the turntable might cause a noise like you expe-
rience. Possibly the trouble may be remedied by counter-
balancing the pick-up unit so that the weight on the needle
is reduced. Leave enough weight on it just to hold the needle
in the groove. -

*

Extending Converter Range

cover a certain range with an intermediate frequency of

550 ke, will it cover the same range if the intermediate fre-
quency is 1,500 ke¢? If not, will the change in the intermediate
frequency raise or lower the range?—B. L. F.

The change in the intermediate frequency will change the
tuning range of the coil. Suppose the coil is designed so that
it will cover the range from 1,500 ke to 3,000 ke, when the inter-
mediate frequency is 550 kc. The oscillator then will cover the
frequency 2,050 to 3,550 kc. Now if the IF is changed to 1,500 ke
the range will be from 550 to 2,050 kc¢. The change in the inter-
mediate frequency therefore makes the circuit tune to lower
frequencies. That is the case when the upper oscillator setting
is used.

IF the oscillator coil in a short-wave converter is designed to

* ok k
Converter Brings in Code

BUILT one of the converters which you described and I was

led to believe that it would bring in short-wave broadcast

stations. I am very much disappointed because I have not
been able to get anything but code signals. Why does the
converter not work on voice and music?—W. A, C

If you can get code stations on the converter you can also
get voice and music, if there are any stations around sending
out these signals.

Join
Radio World’s
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And Get Free Question and Answer Service for the Coming
52 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
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RADIO WORLD, 145 West 45th Street, New York City.
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400 KW PERMIT
1S GRANTED TO
WESTINGHOUSE

Pittsburgh.

The Federal Radio Commission has
licensed the highest power radio trans-
mitter of the United States, if not of the
world. This experimental transmitter,
WS8XAR, at Saxonburg, Pa.,, may use
400,000 watts, eight times the prevailing
maximum. This station will operate on
980 kilocycles, the operative frequency
assigned to KDKA, but the high power
will only be used between the hours of
I am. and 6 am.

The application for permission to use
this high power was filed by with the
Federal Radio Commission by H. P. Davis,
vice-president of the Westinghouse Com-
pany, who has charge of radio transmit-
ting development.

The purpose of this high power is de-
termine its effect on reception throughout
the country. To make this test the West-
inghouse Company shortly will station en-
gineers at listening posts at selected points.
These men will make the necessary tech-
nical observations, recording the effect of
the increased power, noting how it blan-
kets the prevalent static, the fading, etc.
The station will be located about 30 miles
from Pittsburgh.

Board Creates
a New Division

Washington.

Consistent with its policy of improving
administrative processes, the Federal
Radio Commission announces the creation
of an Examiners’ Division, which will be
headed by Chief Examiner Ellis A. Yost.
Associated with the Chief Examiner will
be Examiners Elmer W. Pratt and R. H.
Hyde.

The function of the new division will
be to hear and pass on cases-that are
the result of applications submitted. The
examiners thus will prepare cases for
presentation to the Commission, submit-
ting testimony and recommendations for
the final dispositron of petitions.

Pleas to the Board

Average one a Day

Washington.
Recent statistics completed by the Fed-
eral Radio Commission show that appli-
cations received by the Commission for
all classes of broadcast petitions average
at least one a day.

There were 308 applications for new
stations. Of this total the Commission
has granted licenses to 201 applicants. All
these are broadcasters operating within
the 1,500 to 500 kc frequency range. The
lggaigd total for all classes of applicant was

SNAG STRUCK ON
EQUALIZATION

Washington.

The Federal Radio Commission has been
deliberating several plans with a view to
attempting to redistribute the broadcast-
ing facilities of the nation in accordance
with the provisions of the Davis Equaliz-
ation Act, which is an amendment to the
Radio Law.

The Commission has finally decided that
it will have to shelve the whole matter
temporarily, as the plans now before it
are incapable of application.

The original plans prepared by Chair-
man Charles McK. Saltzman and Commis-
sioners W. D. L. Starbuck, Ira E. Robin-
son, are among the ones that were under
consideration. The Robinson plan was
later amended at the suggestion of Com-
missioner Sykes. It provided for a gradual
increase of the facilities of under-quota
States with a corresponding decrease of
the facilities of the over-quota States. In
all there were four separate proposals
before the Commission.

Approximately one-half the States have
more than their proportional share of
broadcasting facilities. The law provides
that there shall be an equal distribution
of facilities among the five radio zones
into which the nation is divided, and that
there shall be an equitable distribution
among the States, within each =zone,
according to population.

LITERATURE WANTED

L. J. Furlong, ¢/o Standard Fence Co.,
First Ave. South, Seattle, Wash.

Ebenezer B. Peebles, 2059 W. Roosevelt Rd.,
Chicago, Il

Vernon Hullinger, 1100 South Oakes St.,
Angelo, Tex.

Vernon Estelle, 6424 Rhodes Ave. Chicago, Ill.

Irving J. Toner Shinglehouse, Pa.

Reinhardt Electric Co., 12151 Findlay St., De-
troit, Mich.

Woalter Ashbecker, R. R, No._ 4, Marion, Iowa.

Joseph F. Monahan, 6756 S. Irving Ave., Chi-

San

cago, Il

Thomas Dunn, 245245 Nelson Avenue, Saratoga
Springs, N. Y. .

H.YF. Rones, 190-18 89th Ave., Hollis, L. L,

N. Y.
KA. T. (aulke, 444 N. 18th St.. Kansas City,
ans.
Josephine W. Shutg, 3222 N. Carlisle St., Phila-
delphia, Pa.
Mrs, C. L. McFall, 1109 Lick St., Scranton, Pa.
L. A. Schwartz, 225 Meeker St., Newark, N. J.
Fred Lange, Fayette City, Pa.
Nﬁb. C. Alexander, 335 ieﬂang Bldg., Omaha,
r.
Mrs. Harry W. Carpenter, P. 0. Box 519,
Cheshire, Conn.
NT. Thos. Pitts, 2124 Kenmore Ave. Charlotte,
James A. Johnson, Essenwein & Johnson, 781
Elliott Sq.. Buffalo, N. Y,
D. 0. Green, Apt. 3W, 7346 Kingston Ave., Chi-
cago, Il

1936

J. A. LeConte, 1044 Cleburne Ave., N. E., At-
lanta, Ga.

Geo. F. Schreiber, 116 Parker St,, Mobile, Ala.
GeCo. E. Sullivan, 340 S, St., N. W., Washington,
D. C.

Stephen Kaveak 6 Dexter House, Nazareth, Pa.
Chester C. Robinson, 3159 Blair Ave., Tyrone,
Pa.

C. D. Stone, 109 Court St;, Plymouth, Mass.
CRaymox}d L. Walker, 967 Chestnut St., Union
ity. N. J.

Edw. Toohey, 129 Edgevale Ave., Detroit, Mich.
IC. Weingartner, 1824 Cleveland Ave., Chicago,
1.

Herman C. Gemmer, 318 W. Louis St.,, St.
Joseph, Mo.
Calvin S,

Fla. ’
Virginia B, Walls, 12 E. Division St., Chicago,
m.

T. I.. Connell, Box 335, Athens, Ga.

J. F. Burnett. R. F. D, 4, Baton Rouge, La.

C. A. Kneckenmeister, 1120 Maryland Ave.,
Crosse Pointe Park, Mich.

W. M. Moffitt, 508 Sth St.. Altoona, Pa.

J. E. McBride, Apt. No. 1, San Francisco. Cal.

Clayton A. McCarter, 16 Olmstead St., E. Hart-
ford, Conn.

G. Howarth, Box 178, Kenora, Ont., Can.

Melvin Garner, 230 W. 107th St.,, New York,

NG

T. C. Waite. Tr., 146 Union Trust Bldg., Pitts-
hurgh, Pa.

F. J. Hauser. R. F. D. No. 1, Rensselaer. N, Y.

Daniel, 803 Talbot St., Jacksonville,
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STATIONS GET
NEW STATUS,
CHANGING LIST

The Federal Radio Commission has an-
nounced the following list of changes in
a list of broadcasting stations, as pub-
lished in the December 13th issue of
Rapio WorLp. All the corrections are in
bold type. The stations are listed in order
of descending frequency.

1500 KC.

X Time Sharer Watts
KUJ—Longview, Wash........c.o..... 14 time 100
C P to move Station and Transmitter to

Walla Walla, Washington, and change
frequency to 1370 kc.
1480 KC.
WEKBW—Buffalo, N. Y.iooooiieit cennennnn Skw.

Special authorization to synchronize with
D,zlil/lgl & WABC-WBOQ on 860 kc. until

1440 KC.
WOKO—Poughkeepsie, N. YY WEHC-WABO 500
P to move Station and Transmitter to
Albany, N. Y.

KGFF—Alva, Okla. .........ccovvvvvvnnnnen. 100
[o to move Transmitter and Station to
Shawnee, Okla.

KGVO—Missoula, Mont. ......covvveiniennns 100
C P only.

WHDL—Tupper Lake, N. Y............... 10
C P to increase power to 100 watts, day-
time only.

1390 KC.

WHK—Cleveland, Ohio...........coovvunnnn. 1kw.
Special authorization to synchromize with
WABC-WBOQ on 860 é(c. until 1/31/31.

1380 KC.
KOH—Reno Nevada..........cccoevvnivennes 500
1380 kc. new frequency.
1370 KC.
WRAK—Williamsport, Pa. ..........cevu.n.. 50
C P to increase power to 100 watts.
KMAC—San Antonio, Texas.........cc0..... 100

This was formerly Station KGGI.
1350 KC. .

WAWZ—New York, N. Y.
L WCDA, WKBQ, WMSG 250
This is former Station WBNY, and it has
a C P to move Transmitter and Station to
Zarapeth, N. J.
1310 KC.
WEXL—Royal Oak, Mich. ............ s 150 50
Unlimited time.

WMBH—New Bedford, Mass. ........... ... 100
C P to move Transmitter to Fairhaien,
Mass.

WROL—Knoxville, Tenn. .................. 100
Power formerly 50 watts.

WTEL—Gastonia, N, C............. WHAT 50
Formerly WSOC.

1300 KC.

WIOD-WMBF--Miami, Florida. T.—Miami

Beach, Fla.—New locations........ 1kw,
1290 KC.

WJAS—Pittshurgh, Pa. .............co.e... 1kw
C P to increase power to 214 kw.

WFng—Baltimore. Md. +..0. rmansyacs - 250

to increase power to 500 watts

WJIDX—Jackson, Mich. ..........coeeve... 1 kw
Power increase granted.

1250 KC.
WDSU—New Orleans, La. «......coceun..... 1kw.
T.—Gretna, La.
1210 KC.

WRBQ—Greenville Miss. .......ccovvnenen. 250
Granted increase in power.

WSOC—Gastonia, N, C.....oovvvevvnnnnn.. 100

Formerly WRBU.

980 5
KDKA—Pittsburgh, Pa. 50 kw.
old

S Bl ot zation go s ............
l). chromize

and new tr itters;
to exceed 50 kw.

860 KC.
WABC-WBOQ—(see WKBW under 1480 ke.
580 KC.

WIBW-—Topeka, Kansas
Experimental Only. c
550 KC.

KFYR—Bismarck, N. D...
Permit to use 21 kw.

WWVA REMOVAL HALTED

Washington.

The Federal Radio Commission has an-
nounced that WWVA, to which it had
previously granted permission to move
equipment, has withdrawn its application.
This action is due to the granting of a
stay order obtained in the Court of Ap-
peals of the District of Columbia, by
WBOU, Charleston, W. Va., which re-
strained the Commission.

d

power not

1kw.
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1,000 KC BAND
HAILED AS BOON
T0 TELEVISION

Washington.

By granting permission to WTM]J, of
Milwaukee, Wis., to use a channel width
of 1,000 kilocycles, or 43,000 to 44,000 kc,
for experimental visiual broadcasts, the
Federal Radio Commission has made pos-
sible for exploration of little known higher
frequency channels.

The present television broadcasting is
being carried on with frequencies in the
continental short-wave band. These chan-
nels are 100 kc wide, but are regarded as
too limited for successful commercial use,
according to J. V. L. Hogan, consuiting
radio engineer, appearing for the Mil-
waukee station. He said that on the basis
of present indications bands of modulation
considerably wider than 100 kilocycles will
be necessary for satisfactory picture de-
finition, and such bands are available only
in the higher frequency regions of the
spectrum.

Moreover, it was declared the informa-
tion obtained from experiments will be
of great value to designers and engineers
in the development of television apparatus.

N. Y. Harbor Phone
Asked in Petition

Washington.

An application is pending with the Fed-
eral Radio Commission, which if granted
will mean that various commercial New
York Harbor craft will be equipped with
radiophone transmitting and receiving
equipment. The application requests, in
addition, that permission be granted for
the erection of a 400-watt land transmitter
for this service.

At present there is no.mention of fre-
quency assignment, but the equipment 1s
intended to operate in much the same
manner as that now used in communica-
tion with liners at sea.

The necessity for such s_ervice was
shown according to the petioner, by a
survey conducted by the American Rail-
way Association, which is interested be-
cause of the numbers of railroad tugs
operating in New York harbor. The
radiophones would permit railroad offi-
cials to keep in constant touch with their
boats and would save time and other ex-
penses. At present thg tugs must get to
the nearest land point if shipmasters want
to get orders. .

The fireboat John Purroy Mitchel, al-
ready radiophone-equipped can be called
when it is in the harbor.

As soon as the application for construc-
tion of the station is granted and a site
is selected the petitioner will start to build.

A THOUGHT FOR THE WEEK

ET’S look forward wifl optimistic an-
l ticipation to the time when television

shall have become of practical enter-
tainment and scientific value and of world-
wide use. In the meantime, let’'s keep on re-
placing the worn out tubes in our sets and
make up our minds that i radio as it 1is we
have something worth while. _thlc we're
dreaming of the wonderful things to come
e also should wot be scornful of the inar-
zels now at our elbotw.

WABC Prepares
To Send Pictures

WABC’s. experimental television trans-
mitter will be ready for operation early
this year, according to W. S. Paley, presi-
dent of the Columbia Broadcasting Sys-
tem. He said: :

“Installation of the transmitter is going
forward at the Columbia Broadcasting
System Building, 485 Madison Avenue,
New York, where an additional floor is
being occupied for this and other ex-
pansion. The antenna will be on the roof
of this twenty-four-story building. The
500-watt transmitter will broadcast on an
experimental basis.” It will operate in the
2,750-2,850 kilocycle band.

“It must be recognized that television
still is in the experimental stage. We be-
lieve that the public will not get television
in the form they expect it for some time
to come. However, in our experimental
television broadcasting we hope to con-
tribute largely to the development of this
mnportant field of the future.”®

CANADA SEEKS
HIGHER PLANE

Ottawa, Canada.

There has been recently established an
organization within the Dominion known
as the Canadian Radio League. The first
meeting resulted in the election of tempo-
rary executives.

The object of this organization is to
further interest in the development of
radio broadcasting in Canada by Canadian
stations, and to seek to establish a Na-
tional Canadian Chain of broadcasters.

One of the plans of the League is to
seek to improve the economic position
of the Canadian broadcaster generally,
with a view to reducing the quantity of
American radio station advertising matter
put on the ether.

Contrasts Situation

Contrasting the present situation as be-
tween Canada and the United States, the
Canadian Radio League points out that
Canada’s seventy broadcasting stations
have only 33,000 watts in all, while the
American stations reaching Canada radi-
ate 700,000 watts power, reaching sections
of Canada which cannot hear Canadian
programs, while the largest Canadian sta-
tion can afford only two hours of national
broadcast a week.

The League deplores the present domin-
ation of Canadian stations by American
advertising programs and lack of attention
by Canadian stations to educational work,
said to be due to “the necessity of radio
stations using as much of their time as
possible for advertising.”

Sees Opportunity

“The solution the Radio League sees
of the present radio problem is that of
making the radio a great instrument of
entertainment, education and national
unity, and is to be accomplished by the
establishment of a national broadcasting
company, with the powers of a private
enterprise, and the functions of a public
utility.”

The national council of the league is
comprised of a large number of prom-
inent Canadian public men and women,
representative of English and French
speaking Canadians.
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REALLOCATION
1S INSTITUTED
FOR TELEVISION

Washington.

The Federal Radio Commission has in-
stituted the new allocations of frequencies
for television broadcasters, the outcome
of the recommendation of a recent engi-
neering conference called by the Com-
mission. The new reallocations went into
effect as follows :

2,000—2,100 kc.

W3XK 5,000. ... Wheaton, Md.

W2XCR 5,000....Jersey City, N. J.

W2XAP 250....Portable.

W2XCDh 5,000....Passaic, N. J

WIXAO 500....Chicago, IIL

W2XBU 100....Beacon, N. Y.
2,100—2,200 kc.

W3XAK 5,000....Bound Brook, N. J.

W3XAD 500....Camden, N. J.

W2XBS 5,000....New York, N. Y.

w2XCw 20,000....Schenectady, N. Y.

WSXAV 20,000. ... East Pittsburgh, Pa.

WOXAP 1,000....Chicago, Ill.

W2XR 500....Long Island City, N. Y.
2,750—2,850 ke,

W2XBO 500....Long Island City, N. Y.

WIXAA 1,000... .Chicago,ailll g

W9XG 1,500....West Lafayette, Ind.
2,850—2,950 kc.

a;\gﬁv g%....goston, Mass.
72X ....Long Island City, N. Y.
WIXR 5,000....Downers Grove, Ill.

Other proposals of the conference now
being considered by the Engineering
Division of the Federal Radio Commission,
will probably be recommended for ap-
proval within a brief period.

This realignment of visual broadcasting
stations is expected to aid experiments
and to hasten the dav when the art will
be ready for public entertainment on a
commercial scale.

Physicians Hear
Flexing of Muscles

) London.

A new application of radio frequency
transmission was demonstrated here re-
cently when a lecturer on animal elec-
tricity showed the possibility of rendering
audible the flexing of muscle fibres within
the body. The lecturer, with apparatus in
full view of his audience, flexed the mus-
cles‘ of his arm, about which was clamped
a pickup device conmected to a sensitive
amplifier and a loudspeaker.

The loudspeaker emitted sounds resem-
bling static, the volume of which varied
accordingly with the rapidity with which
the flexing took place. The demanstra-
tion was attended by physicians, who were
enthusiastic over the success of the dem-
onstration. Interest was stimulated to
carry on further research. One auditor,
a dentist, recalled earlier efforts to diag-
nose forms of dental infection hy means
of high frequency radiations. ’

NO LIQUOR TALKS ALLOWED

Washington.

The Federal Radio Commission has re-
cently approved an opinion that it shall
b'e unlawful for a radio broadcasting sta-
tion to transmit advertisements relative
to the method of manufacture of intoxi-
cating liquors. It is pointed out that this
is specifically banned by the prohibition
act.
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Orders-Inquiries

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.

PoLk's’REFERENCE Book
and Mailing List Catalog

Gives counts and prices on over 8.000
different .lfnes of business. No matter
what _your business, in this book you
will find 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 Inquiries for your products
or services. EE =

N Write for Your FREE Copy

R. L, POLK & CO., Detroit, Mich.
Largest Clty Directory Publishers In the World

Malling List Comnilers—Business Statistles
Producers of Direct Mall Advertising

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

BRACH RELAY

ONLY 99¢

List price, $4.50 |

Connect relay’s cahle plug to
105-125 volt AC line. Connect
B eliminator cable plug to re-

lay socket so marked; t

trickle or other charger’'s plug

to reiay socket so marked; con-
nect one side of A battery to
hinding post, other side to A
set. Then turning on your
set turns on B eliminater and
turns ofY echarger. turning off
set turns on charger and turns
off B eliminator.

DEALERS and SERVICE MENf
STANDARDIZE ON L4

| RESISTORS

GUARANTY RADIO GOODS CO. For Per t Repl t—Aceurate—Guarantesd
143 West 45th Street Write for descriptive catalogue “W*
New York City—Just E. of B’way LYNCH MFG. CO., INC., 1775 Broadway, New York

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

This condenser, eaeh of four sectiona .00033
mfd., has eluminum plates that are re-
movable snd adjustable, also a 3%’ di-
ameter steel shaft that is removable, It 1
sturdy and is suitable for populsar four-
eircuit acreen grdi tuners. Trimming con-
densers are buflt {n. The condenser may
7% mounted on Its bottom or aide. Total

overall length, imcluding shaft,

11%.’" Overall width. 4°". The

$3.95
(Botween 48th and 47th Streets)
RELIABLE RADIO COMPANY

Room 504, at 1562 Breadway, N. Y. City
for the

TWO price of One

Get a FREE sce-year subscription fter amy ONE of thess magarimes:

(1 CITIZENS RADIO CALL BOOK AND SCIENTIFIC DIGEST (quarterly, four issues).
O RADIO (monthly, 12 wsues; exclusiveiy trade magasine).
BRADIO ENGINEERING (monthly, 12 fssues: technical rnd trade magamne).

RADIO INDEX ((monthly, 12 issues) Stations, programas, ets.

DSS!E]N?E & INVENTION (monthly, 12 ijssues; scientific magarine, with some radie techmiea!
articles).

1 AMERICAN BOY-—-YOUTH'S COMPANION (monthly, 12 issues; popular magssine).

{1 BOYS' LIFE (monthly, 12 issues; popuiar magagine).

Select any one of these magazines and get it FREE for an entire year by sending im a year .
scription for RADIO WORLD at the regular price, $6.00. Cash in sow om this zppom.m’ity :o.::1
RADIO WORLD WEEKLY, 57 weeks, at the standard priee for such subscription, plus a full year's
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 above list, fill out the coupon below, and mail $6 check
=:onedy orc)ler or stamps to RADIO WORLD. 145 Wesr 45th Streer, New York, N. Y. (Just East of
roadway).

Your Nawe d ........................................... DOUBLE
CIY eveenniiiieennnns o e o0 o 010 o BHH Ve T o oTOHAALS o S[3n o o SR s . ecn TN I Y VALUE!

0 I 1enewing an existing or expiring subscription for RAPIO WOKLD, please i
at beginning of this sentence. PRLis,crosey i

(1 1f renewing an existing or expiring eubscription ior other msagaxme. piease put a cross in
at the beginning of this sentence. .

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

square

aquare
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Parts for the
Best Circuits

NEW NATIONAL DE LUXE MB-30 SCREEN GRID
TUNER—This is one of the most sensitive tumery ever
developed, averaging 1 microvolt per meter, and at some
frequencies attaining 3% microvolt per meter, Its selee-
tivity fs most remarkable, and without material sideband
cutting, due to use of Vreeland band pass fllter and pre-
selector ecircuits. Six tuned circuits, perfectly aligned
and tested with laboratory equipment that eost more
than $1,000. The circuit, which is for AC eonly, uses
tour 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 chamis,
21%3x10%31%’’. Order Cat. MB-30-P, 1list price $85
less tubes; net Erlce ........... ..$48.97

WIRED MODEL, Cat. $95 lems
tuhes; net price... ..$54.08

MB-29-A TUNER, a smaller version of the -36,
using four instead of six tuned eclircuits, but including
also the pre-selector and band pass filter eireuits. Uses
three 224 and one 237. Aluminum chassis 153103 11%"",
Order Cat MB-29-AP, lst price $69.50 less tubes; net
PELICO. v auenrcaernnrasnnnann cof8500 tevesessnasess $40.88

WIRED MODEL, Cat. MB-20.AW, list price $79.50.
less tubes; net price o $48.74

NATIONAL VELVETONE Push-Pull Power Amplifier.
using one 227, two 245's and one 280; two stages of
transformer coupling, with output transformer; benter
voltage for flve extra tubes, piste voltage for tuner. A
matched unit for the MB-30 or MB-29-A. Phonograph

jack  built In. Velvetons comes completely wired
Licensed by RCA. Order Cat. PPPA, st price $97.50,
€58 (UDESE TNl DLICE o umbininrauiis b mmn e -biort bimsenss: $57.33

HI-Q 31

HAMMARLUND HI1:Q-3{—The latest development in
eustom-set building, & 8-tube ecircuit, using e B3-stage
band-pass fllter pre-selector. three stages of 214 RF, 224
power detector, 227 frst sudio, two 245's for push-pull
output. and a voltage regulator tube. Chassls 1s 33%s:
12%°'. Order Cat. AC-31-R, list price of complete purt.l.,

$159.80, less tubes; net priee..........ce...iunnne $91.
WIRED MODEL HI-Q-31—Order Cat. AC-31-RW, liat
price, $184.80, lesa tubes; net price.............. $111.08

Hi.@ AC TUNER WITH POWER SUPPLY (lem
audlo)—Order Cat. AC-31-TPS, llat price $148.53, lem
tubes; met Drice...........cceeieeirnneroncnccncaes $82.79

H1-Q-AC TUNER ONLY (for use with external power
eupply)—Order Cat. AC-31-T, liat price, $107.20, lem
tuben; Det DPriCe.......ccovenceccncsencosssascenans $61.09

Hi1.Q-31 FOR BATTERY OPERATION—Order Cat.
BAT-31-B, lst price, 119.55, less  tubea; net
DPACO g5 Bigomcs o o o3 o o =1s o/a o0 01a o .0 o oo /3 olo o ool ololololola o ol $58.14

HI-Q-31 TUNER FOR BATTERY OPERATION (lem
audio) —Order Cat. . BAT-31-T, list price $102.95, lems
tubes; net. Price....veieeiieiireirioernaaoaannsan $58.68

Short Waves

NATIONAL 5.-TUBE THRILL BOX_.A remarkably
sensitive short-wave outfit, noted for reception of foreign
stations.  Uses 224 RF, 224 detector, 227 first audio, 327
push-pull second audio. A separate A and B aupply s
required. See below. Standard set of four pairs of cotls
tncluded (21.2 to 2.61 megacyclen). Humlesa oberation,
even on earphones. Single tuning eontrol. No grunting,
no backlash, no hand capacity. Order Cat. AC-8W-5,
1ist  price, less tubes, {ess B supply. 79.50; net
price ceeeeees. $48.T4
NATIONAL SW POWER UNIT—Furnishes heater
voltage and B voltage for the AC Thrill Box. Usea 280
rectifier. Comes in wired form only. Licensed under
RCA patents. Order Cat. 5880, list Drice, leu,tube.

20.28

$34.50; net Driee......co.00uen.n..

BATTERY MODEL THRILL BOX-~Thls uses the new
2-volt tubes; two 232 screen grid, three 230 and one
331, in esame general cireuit. Order Cst. DC.
st price $75; net price.........ocovvuunennnn.... $44.10

WIRED MODEL AC THRILL BOX—Order Cat.
AC-SW-5-W. List price. $89.50, lesg tubes, less pow‘sr
unlt;’ net Price....c.seecce nssisecimoncesrosmpiee $52.62

WIRED MODEL BATTERY THRILL BOX—Ord
Cat. DC-8W-5-W, List price, $85, less tubes; rn::
122 T . K $49.98

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

IGH-GAIN shielded radio frequency trana.

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 form 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 233" x 334",

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 mfd.

Cat. 40-80-MF ....cecvvvivnniiinnnn. 590000 9.00

[The matched four for .00035 mfd. may be used
for intermediate frequency amplification at fre-
%uencies below 550 ke, by putting a .00035 mid.
xed condenser across the secondary and a 100
mmfd. equalizer across the same circuit. We can
supply the .00035 mfd. fixed condensers @ 15¢
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 mid.
Cat. 40-70-MF ..ovviimnnniiiiiinnniinnnnnss 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]

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!

Thpse tubes are m;ade by a manufacturer of national reputation and are not
“distress merchandise.” No tube is shipped until it is carefully checked on a

List Your List Yowur List Your

Type Price Cost Type Pyice Cost Type Price Cost

3 201A $1.25 49¢ J WD-12 3,00 S9¢ O 245 $2 00 59¢
0 226 175 49¢ {0 200A 400  59¢ O 20 1. 59¢
0 199-UX 2.50 59¢ 0 171A 2.25 59¢ 0 24 3.3 S9¢
J19-UV 275 s9¢ O 171AC 225 59¢ 222 4.50 95c
120 3.00 5% 0 112a 225  s59c 0 281 7.25 95¢
O wD-11 3.00 59¢ 59¢ g 210 9.00 95¢

Oz 220
O 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)

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

PHONOGRAPH $3.3z
PICK-UP

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.

SHIELDED LEAD-IN WIRE

No. 18 solid wire, surrounded Also to ad-
by a solid rubber insulation “nu::edm the
covering, and above that a wiring of re-
covering of bralded copper ceivers, as from
mesh wire, ahich bratd is to antenus post of
be grounded, to prcvent stray set to antenna

pick-p. ecil, or for plate

‘v.v.V.v 2% v

X SR
SRR

This wire 1s exceptionally
good for antenns lead-1n, to
avold pick-up of man-made
static, such ms from electrical
machines. net, 8¢ per ft

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

CIRCUIT DIAGRAMS

115 Circuit Diagrams of Latest Commercial Re-
ceivers and Power Supplies, by John F, Rider.
Each in black and white on separate sheets
8 x 11. Send $3.00 to RADIO WORLD for 6
months’ subscription and get this FREE.

Quick Action Classified Ads

Radio World’s Speedy Medium for Enterprise and Sales

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

GOOD VOLUME, 4 tube, loop Auto Radio blue
print 50c. Parts cost $12 complete. Write me.
C. C. Burge (Radio Engineer), 301 E. Park Blvd,,
Villa Park, IIL

SILVER MARSHALL 712 TUNER with tubes
$25,00, complete. J. D. Avery, 245 Federal St.,
Greenfield, Mass.

EXPERT CONSTRUCTIONAL DATA — Power
transformers 245 and 250, .50 each. Cores supplied.
Radio Power, 1028 Forest Road, Schenectady, N. Y.

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

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

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

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

POWERS PACKS, 110 volts, 60 cycle. Supply 1%,
2% and 5 volts AC, 165 volts DC. Complete with
280 tube $6.25. Cash Radio, 1013 N. McDonel St.,
Lima, Ohio .

MICROPHONE LIGHTERS—For cigars or cigar-
ettes, with button switch at top. ress switch,
and lighter acts instantaneously. $1.00. Model
B IighterVonytra , $1.50. Radio World. 145 W.

45th St

“FORD MODEL ‘A’ CAR.” Its Construction,
Operaticn and Repair, By Victor W. Pagé, M.E.
545 Pages, 251 Specially Made Engravings, $2.
pcgstpal . .Radio World, 145 W. 45th St., N. Y.
1ty.
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POWER UNIT CONSTRUCTION—The book that
enables you to wind your transformers, chokes,
and figure correct size resistors for the voltage
control, and other valuable information. Price
.50. Shipped C, O. D.. Ralph B, Davis & Co.,
Prestonsburg, Ky.

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

SONG WRITERS—Poems, Melodies. tunity.
Tommie Malie, RW-4215 North A:e.. %Dlﬁoc:guo. o

BARGAINS in first-class, highest grade mer-
chandise. B-B-L phonograph pick-gp, theatre
type, suitable for home with vol. control, $6.57;
hono-link pick-up with vol. control and adapter,
.32; steel cabinet for HB Compact, $3.00; four-
gang .00035 mfd. with trimmers built in, $1.95;
.I%OCOZS medé hDubllﬁ:r grl;i 14condenser with clips
- . Cohen, oom 1214, e
Street, N. Y. City. e
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A Complete Line of Radio Books!

SERVICE MANUAL

Official
Radio Service
Manual

anil

Cémplétc Directory

of all

illustrations;
grams of cemmercial
receivers ead power
amplifiers; 352 pages;
inel

S-page index. Flex-
ible Jal::‘hnett;hmor. grams takes up five pages

RAMSAY

ANDERSON and BERNARD

An  under-
standing of
audio amplifi-
ors of all
types, and of
the use of
tubes in aundio
channels, in s
prerequisite to-
day, when
sudie amplifi-
cation i3 to the
fore in radlo,
in public ad-

HAAN RADIO MANUAL

S

s 1
p | RADIO
- TROUBLE SHOOTING
-
EMNOR HAMNEE

flers”” s the

portant subject.
The authors are J.
E. Anderson, M.A.,

former instructor in
physics, University of
Wisconsin, former Western
Eleetric engineer, and for

the last three years technical
editor of ‘“‘Radio World’; Her-
man Bernard, LL.B., managing
editor of ‘“Radio World."* The book
begins with an elementary exposition
of the historical development and
eircuit comstitution of sudio amplifiers
and sources of powering them. From this
simple start it quickiy proceeds to s well-
considered exposition of circui} laws, in-

over theery, tells
what to do to eure
troubles. 300 {l-
lustrations, flexible

binding 381
ex9". " Order Cht. The new edition of ‘“The Badis
HAAN

Manual” answers questions about
“Bzoe ? ‘3‘::[ the principles, methods, or ap-
AT Dh T an paratus of radio transmitting and
R y PoD. receiving. A complete courss in
Prol' ’l;hyllu 1 s radio operation in s single volume.
diaga Unin'rlln. 30 big chapters include: Ele-
o e g mentary _Electrieity and Mag-
lu-trl’tl. e t; netiam; Motors and Qenerators;
eover. "‘(‘)'l-'d“ C‘:‘t Storage Batteries and Charging
REX......@ $275  Circults: The e e ks cluding Obm's laws end Kirchho'w taw 00
Eor mploye acuum Tube determination of resistance values to produce
ndamentals of Transmitters; Modulating Systems required voltages is carefully szpounded.  Ald

The index to the commercial - o - 3
0] orcia ‘m‘?g dia Radto,”” by Bam and 100% Modulation; Wave- types of power amplifiers are used as examplen:

The sey. = 374 pages, meters; Plezo-Electric Oscillators; AC, DC, battery opersted snd composite. But

index 1s an slphabetical array of the manu- 402  illustrations. Wave Traps. Nearly 900 pages, the’ book treats of AC power amplifiers most gen-

Joose- 3
Order Cst. ORSBM facturers’ names, with mndel names and Order Cet.

@......... ..o 88,80 numbers atated.

369 {llustrations; flexible fabrikoid

A erously, due to the superior importance of such
@.......... 8350 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

BOOKS BY JOHN F. RIDER

Two new books by Rider sre:

(1)—*Practical Badie Repairing Hints,”’ a handbook for
the radlo worker. Beplete with facts and figures, hints and
kinks. No Theory. No Formulse. In it you will find ex-
planations of the modern radlo systems, automatic volume
control circuits, new forms of voltage distribution . . . suo-
mobile radio sets, publis address asystems
PRRH ......... eacecsne res cernene

(2)—"'Practical Testing 8
:}lon of 1u:n:unv.o and practica

¢ service man, professional se builder and experimenter.

Among the many testing systems described in thl?hook are
tube testers, capacity measuring systems, signal generaors,
radlo frequency oacillators, audio oscill vacuum tube
voltmeters, resistance testers, continuity tes ete. Material
for the man who wants a simple test uni or desires s labors-
ory arrangement. Order Cat. PT8 .............,.. @ $1.00

Og:)r blllookslhol;y Rider are:

‘“Trouble ter's Manual,’” the first comprehensive volume
devoted exclusively to the topic. It is not only a treatise for
ler{l‘co men, telling theu.: how to overcome their most serious

and di the sol but 1t is e course
in how to become s service man. It gives details of servicing
and includes more than 100 sctua]l factory-drawn diagrams
of eommercial receivers. 240 pages, $ x 11,” 200 {illustrations.
Order Cst. TSM .... cererieeecse. @ $3.50

egupplement No. 1,”” containing 115 dlegrams of eommerch‘l‘ receivers, suppiementing th °
Bhooter's Manusl,”” but not duplicating any. These 115 diagrams o1 g the diagrams in ‘‘Trouble
to those"tn “Troible Shooters Manusl, " Oider Cat. SUPE-L ;. ol 5 o S e pe e B P 1
thematics O o, by or, SATE R e e he T AT e e A g
and the college profeasor. It gives a theoretical background so necessary for s D:ODG:l ?xi:i.er:?:nd.l;: 2:‘:’:3;10 "gh:d TJA:;
. renl otc., are explained. Flexible cover.
@ $2.00

oircuits and their servicing. Formulas for capacity, ind
Order Cat. MOB......ccueeeee P T TR 1 - e o o e P crorei. B . . v

TWO MASTERPIECES BY PROF. MORECROFT

The SUPERHETERODYNE

This s & new volume by-Anderson and Bernard
dealing with the principles snd practice of the
Superheterodyns method “of receiving. It explains
the function of the oacillator, the modulator, the
pre-modulator_selector, and the intermediate fro-
quency amplifier. It explains the cause of repeat
points and gives methods for avolding them or
minimizing their effect. It expounds the relative
advantages and disadvantages of high and
intermediate frequencies, and shows the effect of
selectivity on the quality.

1t 1llustrates various forms of oscillators and
tells of the advantages of each. Different types
of modulators and pick-up systems are explained
and their sdvantages stated. Different methods
of coupling in the intermediate frequency ampiifier
are shown.

Tmage inerference fis discussed in detall and
methods given by which it may be reduced.

A specia]l method of ganging the oseillator to
the radio frequency condensers 1s explained, o
method which allows either the high or the low
oscillator setting to be selected by means of &
varlometer in the oscillator eircuit.

One section is given over to coil design fo
the radio frequency tuners, the oscillator, ama
the intermediate frequency filter.

Audio amplifiers suitable for Superheterodynes
are also described. Thess include transformer,
resistance, snd push-pull amplifiers both for AC
and DC.

While the book 1s primarily intended to o
pound the principles of the Superheterodyns, the
practical phase has not been neglected. Detailed
descriptions of AC and DC Superheterodynes, de-
signed in conformity with best practice and sound
applications of the principles, have been included’
in the book. These descriptions are well illus-
trated. Order Cat. ABSH $i.50

“prnciples of Radio Communication,” by Prof. John
Eaogi Department of (bhldor:lmf% ‘o! u:;

FElectrical gineering Department ol umbia Universi nother fin

of Inst} of Badlo Engineers, o or fine Morecroft book. ~The book is a complete

H. Morecroft, second edition  Prof.

and past

‘‘Elements of Radio Communieation,” writt
language, requiring little foundation knowloduegf gdl‘:}.“ﬁ:

FOOTHOLD ON RADIO

course On the eelments of radio, contsaining much material In simple English that any one can understand.

&
1s 8 noted suthority. Prior electrical and mathematieal never before Dublished. 226 pages, 170 fllustrations and the technieal alde of radlo 1is presented by

knowledge required. 1,001 pages and 831 iilustrations.
3 @ $7.50

Cloth-bound. Order Cat. M-PRIN

a complete index. Cloth bound. This is one book ¥you Anderson and Bernard in their book, ‘‘Foothold oo
must have in your library. Order Cat. M-ELEM. @ $3.00 Radfo.”” Any one who can read English can
understand this book. It s intended for the
sheer novice. The treatment 18 non-mathematieal
The origin of he broadcast wave, its radiation,

THREE BOOKS BY MOYER AND WOSTREL reception, amplification are set forth in eles

The need for an up-to-date book on radio tubes that answers all the important questions has been flled by James

A Moyer, Director of University Extension, and

University Extension, Massachusetts Oepartment of Education. Thiz book 13 a complete di 4
eiples, functions and uses. The essential principles underiying the o scussion of tube prin-
pen-technical a manner as 1s consistent wéth ‘lecuracy. o operation of vacuum tubes sre erplained in s
well as specifications for vacuum tubes and
processes and precision measurements. 297 pages, cloth bound. Order“(‘ht.‘m““flom for distant control of md“;‘;’s‘o]
“Practical Radio,” including the testing of radlo receiving sets. 378 pages, 223 1lluatrations. Cloth bound
$2.50

and use of Yacuum tube

Order Cat. WP.
‘‘Practical Radlo Constructlaa and Repairin

new price. Order Cat MWC., ..c.occnroesensssse

language. Side bands are explained simply. The
types of receiving circuits are illustrated, de-
scribed and contrasted. A chapter 1s devoted to
1°nud"1”|‘k°“f' :xpllrulnlng ‘the dlt)ﬂexf'ent klnds’lnd the
principles of their operation. Performance is com-
The book covers the costruction, sction, reactivation testing pared.p Audio ooupllgg 18 fully explained, also the
action of the vacuum tube, with a special analysis
of plate current and its behavior. Those who have
been thirsting for a book that readily reveals the
marvels of the radlo sclence will appreciate this
little volume. Paper cover 60 pages, fullé g:u&-

Wostrel, instructor in radio engineering. Division of

volume to the above. New edition.

................................................... @ $2.50 trated. Order Cat. For .....eenuvvunnne A

[
Madlo World, 145 West 45th Strest, New York, N. Y. ‘A B C OF TELEVISION”
Wnclosed plesse find $.......... for which please »
send “n uncg postpaid, books indicated by my crosses of "‘P%m:xBl Cﬁ"f d;rO'l'evhlon. or, Seelng by Ba'(‘llo," by Raymond Francis Yates, editor of °‘Television,” formerly editor
Cat. ORSM @ $3.50 [ Cat. PRRH @ $2.00 R e, EIR G (0 A 83%°). 100 illustrations. Cloth bound. This book 18 not a dull, technical
a 3-00 H et pTs @ i eatise, ather, it 1s *a popular, easily understood and practical book containing descriptions of television systems,
Cat, HAAN @ 30 a] c't. 8 3-5 and also detalled’ information concerning many fascinating television experiments that may easlly be conducted with modest
Cat. REX @ 50 Ca.t SUP-{ % (.20 equipment. It 18 not a book for engineeing “high-brows” mor s it a superficial trestise written merely to entertain and
0O Cat. RFM @ 3. & o Mom @ 00 amaze the novice. It s an intensely practical volume written for those who want to do things. It atresses the “‘how”’
[0 Cat. MAN @ 8.00 8 cl'- LB o of the art as well as the “why.”” In its it 15 an demic treatise brought down to the level of the lay mind
Cat. APAM @ 3-50 c‘t. M.ELE M @ 3-0 Engaging in its simplicity, penetrating and wide in its scope, It stands as the first popular American book devoted
Cat. FO [} :go c.t. MWT @ 35 to television and telephotography. The book contains two hundred fifty pages protusely illustrated. ~The reading matter
Cat. ABSH @ B a] c!'- nwp @ 2-50 1s arrenged in simple stepping stones dealing with the problems of scanning, amplification of light modulated signals,
8 8:& ;Ek % :gg g c:‘- nwe g 2is0 p:lc\:lf-dectrlg 3"' Ill‘a neol; lnmp's.n '.}'nhe b\:ok lau been l:vrl"en omeci;lly for those who wish to bulldd and ‘l“e televlll;n
o 3 b vers an ansmitters for entertainment and research purposes. t 1s written for amateurs and experimenters who
CjCat, PAK @ 350 [JCat RTT @ 1.50 crave action and results rather than high-sounding theory. Order Oat TEL........cceciooaocontonercanstences @ $3.08
NAME coeeeenocns ¢ “Drake’s Encyclopedis,” new editlon, 3%’ thick, weighs 3% Ibs. 920 pages, 1,025 1lustrations. Orde
Catt DRA. ..cccccccnes mesesessssetestsenasassses eecccsane mesesecesecssassssstssecesseetssssesseorotere .@ $8.04
Address  .....occeoceences eIl ¢ »Principles of Radio,” by Keith Henney, M.A., former director, lsboratory, Radlo Broadcast. 477 pages, 305
Clty ...-- e fllustrations. Order Cat. PREK 0900500003 @ $3.58
D Check b Radio Telegraphy and Telephony,” by Rudo
Order Cat. RTT..... seaeeeesesesessnsasesesttmtosasisessestnassesoccococen
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