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MAKE THOSE DIALS MARCH IN STEP!

The First and Only National Radio Weekly

JANUARY 5th, 1929

N

Make Dials “Track” Are
rticle on pages 12 and 13

What Remedies to Apply to
Set Forth in an Absorbing A
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For Better N
Resistance Coupling~

It’s highly important to "have correct grid leak
values to prevent tube blocking. Yet the resistance
varies with applied plate voltage and signal
strength, as well as with tubes. Why not use the
GRID LEAK CLAROSTAT or the DUPLEX
CLAROSTAT in place of the crude fixed resistor?
A few turns of the knob or the screw provides
the correct resistance for wonderful volume and
tone. Ideal in television amplification.

{‘The Gateway to Better Radio” is yours

for 25 cents—88 diagrams, 20,000 words

of practical information, and a gold mine

of helpful hints.

CLAROSTAT MFG. CO., Inc.
Specialists in Variable Resistors
291 N. 6th Street N

Brooklyn, N. Y.

ections have brought back Custom
| Set building. Business is booming.
Thousands of old-timers are clean-
ling up. Let Barawik show you the:
way to bigger profits, more sales.
j Send today for Barawik’s Big Bar-
| 8aln Book — the radio man’s bible.

IBARAWIK CO. 51 Ca

oy
LHICAGO, U. |

RADIO WORLD, published every Wednesd§y,
dated Saturday of same week, from publ:icagxon
office, Hennessy Radio Publications Corporation,
145 West 45th Street, New York, N. Y., jusg east
of Broadway. Roland Burke Hennessy, President;
M. B. Hennessy, Vice-President; Herman Ber-
nard, Secretary. Roland Burke Hennessy, Editor;
Herman Bernard, Managing Editor; J. E. Ander-
son, Technical Editor; Anthony Sodaro, Art Editor

BLUEPRINT FREE!

4-Tube Screen Grid Diamond of the Air
Blueprint, full sized picture wiring dia-
gram; also schematic diagram and panel
layout.

At 1Sc per copy

RADIO WORLD costs you 60¢
for four,K weeks.

But if you send 50c NOW you

et the first and only national radio weekly for
our consecutive weeks and ~ this handsome
official blueprint FREE!

This blueprint is life-sized and shows in easy
picture diagram form how to mount parts and
wire this super-sensitive receiver. One screen
grid tube is used as

radio frequency amplifier.
two—0lA and one 112A.

{qou distance,
o shielding,

The rest of tubes are

This circuit gives
of performance.
required!

tone quality, ease
Do neutralizing

— ey — — E R e e — — —— — — s

Radio World, 145 West 45th Street, New York City

Enclosed - please. find 50 cents (stamps, coin,
check or money-order) for which send me RADIO
tYlVORle for four weeks, and free Diamond S. G

ueprint.

Name
Address ,........
City 000G 000000000 2000909008 0Q6Do0

O Renewal.

If you are already a mail subscriber for RADIC
WORLD you may extend vour subscription four
weeks ana get free blueprint, but put a cross in

The New Powertone Speaker, shown
Pay .

GUARANTY RADIO GOODS CO.

145 West 45th Street, New York City

(Just East of Broadway)

'O Enclosed pleagse find $7.50, for which please ship at
once one new Powertone Speaker, using new Powertone
Unit, 1923 model; speaker all built up, ready to play.
You will pay cartage.

0 Please send speaker C.0.D. I will pay $7.50 plus
postaga.

[Check off proper square above.]

Htate '

TEN-DAY MONEY-]éACK GUARANTY

one-third scale. All built up, ready to

L I R

$7 =

Ceeeiveaae... $7.50

The 1929 model Powertone Unit, built
into a decorative brown sprayed finish
box, two-tone; with sturdy cone and ad-
justable armature, makes g dandy speaker.
At $7.50 you get more than your money's
worth. The speaker stands 150 volts with-
out need of an output filter. Works well
out of any final audio tube. Tone is excel-
lent; volume is high. Order one today.

SAVE THOSE TUBES!

< Many persons have
sets .with Navy
type sockets~—the
kind with the collar
on and the bayonet
hinge for the pin
on the base of the
tube. If you put
a UX 199 tube tn
a Navy type soc-
ket a short may
blow out all the
tubes. Play eafe
and have fine ton-
tact besides. Use
an adspter that fits
Ux 1399 into

Navy sockets (Cat.
Ne. UX). Price
30 cents each.

GUARANTY RADIO GOODS CO.
145 West 45th St., N. Y. city

McARTHUR’S SHELL TALLIES for scoring at
bridge parties or for bridge favors. A beautiful,
dainty, unusual and useful gift utterly unlike
anything else you have ever seen. When you
use them at your next bridge party, all your
friends will want to know where you got them.

$3.00 a dozen (for twelve place cards and tallies),
postpaid. C. McArthur, 620 Plaza Place, St.
Petersburg, Florida.

§Tubea Siagla Coniral Sut

§ Tubs Tuned Rakio Fraquency Set
4 Yobe Papular Uncla Sam Sot
4 Tube Sermen Grg Sar
3 Tobe AU Wars Sat. (20 10 $500.)
-liminator tor & € Currant

Fourteen Circuits

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

Get This FREE Book!

Complete AC electric receivers, with B elimin-
ators included, also AC receivers without B
eliminators, also battery operated models, all easy-
to-build circuits, using Your own parts,

Colors Prevent Error

Red lines are used in all the diagrams to de-
note filament leads, light blue lines for grid con-
nections, green lines for plate leads and heavy and
light black lines for the rest. You can’t make a

mistake if you let the colors be your guide.

The Radio Blueprint Library of AC and g
Hookups, one volume, in FOUR COLORS, is s vegfar.tat:g
encyclopedia of tested DX hookups, with 45 illustrations
{ourteep different circuits, and a textual explanation of
each circuit, Besides, the booklet contains the Story of
ét&(gg, II{Sts (l:):; Lzarts fo];- 2ll  fourteen circuits, and a

n Log art on which to
receive and the dial settings. 10 recordthe stations you

0 Thi;ai is th(('i very  volume you've been
ong time, and you can get a copy of
(1929),_ Just off the press, v the

wanting for &
latest edition

—_——-—__ﬁﬁ_.

RADIO WORLD, 145 w. 45t A
(Just East of Broadway) h St MY, oy

Gentlemen: Enclosed Dleage find $1.00 for
n: 0 h
send me Radio World each week for eight we‘gk;d:rgéﬁ?::
pgiche,eg}'.fo(zl) arngrlbes}id%s send me s FRER copy_of the
9 3 of The i i A
Battory Home L #dio Bluepring Library of AC and

Name

Note: Present mail subseribers may take advantage of

this offer by putting a cross in this

seription will be  estengny T “‘eesl?sl‘mre. 3 Your sub-
= 7

RADIO WORLD, a wéekly paper, published by Hennessy Radio Publications Corporation,
5 $6 per year. . This i

Phone: BRYant 05538 and 0559. 13c¢ per copy,
as second.class matter, March,

issue is dated Tanuary

from Publication Office, 145
5th. 1929, and is Vol. XIV,
1922, at the post office at New York, N. Y., under. Act of March,

West 45th Street, New Y, k
No. 16.1_87th°1': No. 354" ij:tll\iérZ(i
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De Luxe Carrying Case FR
With Each Jiffy Tester Combination!

This Meter Outfit Makes Thirteen Vital Tests
in Only 4> Minutes!

INSTRUCTION SHEET GIVES FULL DETAILS OF THESE THIRTEEN TESTS

The Jiffy Tester
in its Case is a
Testing Labora-

This housed Jiffy
Tester, with high
resistance volt-
meter for measur-
ing B voltages,

tory All by Itself.
Leave the meters
in the case.
Simply lift out the
plug, attaching
the four-prong
adapter, if testing
a four-prong tube.
Put plug in socket
of receiver to be
tested; put tube in
Tester socket,
The B voltmeter
automatically con-
nects to the pro-
per points when
its tipped leads
are inserted in
the two binding
posts at rear.

including those of
eliminators, is a
service kit of the
highest value. The
case is furnished
in a de luxe finish,
with handle. A
patented snaplock
makes it impos-
sible for the lid to
open accidentally.
The Tester and
high resistance
meter fit so snug-
ly in place that
they will not jar
in transportation.
A 5-day money-
back guaranty at-
taches to each
sale.

4ifty Tester Combination, shown one-third size, includes 0-10 voltmeter reading AC or DC (same meter reads both) ; 0-20, 0-100
milliammeter, with change-over switch; cord and plug with 4-prong adapter; 0-300 high resistance voltmeter. Price $13.50
Complete instruction booklet' and de luxe carrying case FREE with each order. :

Jiffy Tester a Scientific Trouble Shooter

The 0-300 'high resistance voltmeter in ““Jiffy Tester Combination A’

to 5% plus or minus, so that at maxlmugl reading it 1is n%t ?nor;a tz;]c;llllra]tg
volts off. Those desiring a more accurate 0-300 high

recicstance meter, never more than 3 volts off, at maximum

reading, should order ‘Jifty Tester Combination B,”* o
which has a 0-300 meter accurate to 1%, at a cost of .

81 extra. Ofder “Jiffy Tester Combination B.” De luxe

carrying case and instruction booklet FREE.

Every service man, custom set builder, home experimenter, student or teacher needs
one of these Jifty Tester Combinations. Amply accurate for this class of work.
You will be well ‘satistied with assured 5% - plus

or minus accuracy. Jiffy Tube and Set Tester. consisting
of 0-20, 0-100 combination millinmimeter, 0-10 ‘AC and s 50
DC voitmeter and 0-300 high resistance voltmeter. De L 4

luxe carrylng ~ase and instructinn hooklet FREE with
each order. Jiffy Tester Combination A.

Here Are the Thirteen Vital

(l) 160 measure the filament voltage, up to 10 volts, of AC and DC

tubes ;

(Z) to measure the platg current of any one tut_)e, including any power tube,
from less than 1 milliampere up to 100 milliamperes;

(3) to measure the total plate current of a receiver or amplifier, up to 100
milliamperes. (Hardly any set draws more);

(4) to measure the B voltage applled to the plate of tube; the voltage acrnas
B batteries or B ellminators, up to 300 volts;

(5) to determine the condition of a tube, by wuse of the grid bias
switch;

(6) to meacuré any tube’s electronic emission;

(7) to regulate AC line. with the ald of a power rheostat, using & 27 tube
©oas guide;

Note All That You Get!

For $13.50 you recelve: -

(1) One Two-in-One 0 to (3 voltmeter for AC and DC. Same meter reads hoth:
Scale especially iegible at (Y2 to 71, volts. This meter reads the AC and DC
filament voltages,

(2) One DOUBLE reading DC .milliammeter, 0 to 20 and 0 to 100 milllamperes.
with changeover switech. This reads plate corrent, which is always BC In
all sets

(3) One 0-300 volts high resistance voltmeter, No. 346, wlith tlpped 30" eord
1o measure B voltages.

(4) One 35-prong plug with 30"’ zord for AC detector tubes, ete., and one
4.prong adapter for other tubes.

(5) One prid switch to change blas.

(6) One 5-prong sotket. (9) One handsome moire metal case.

(7) One 4-prong socket. (10) One ‘instruction sheet.

(8) Two binding posts. (1) One de luxe carrylng case °

If 0-500 volt 5% accuracy hlgh resistance meter Is preferred to 0-300 volts, add

$1.00, and order Combinatlon C at $14 50.

If 0-500 volt 1% acturacy high resistance meter Is preferred to 5% -acturacy

0-500 voltmeter, add $2.00, and order Combination D at $15.50.

[Note—A pair of adapters for UV199 tubes, Cat. No. 999. at $1.00 ertra.

These are not sold except with Jiffy Tester Combination.]

(8) to test continuity of resissurs, windings of chokes, transformers and circults

generally;

(9) to find shorts in bypass and other condensers, as well as in inductances,

resistors and elrcuits generaily;

(10) to read grid bias voltages, including those obtained through drops in

resistors;

(ll) to determine the presence of distortion and overloading;

(12) to test for correct blas;

(13) to determine starting and stopping of oscillation.

[Note—Instruction booklet fully informs you how to make each and
every ome of these tests in a jsiffy.]

GUARANTY RADIO GOODS CO.,

145 West 45th Street, New York Clty.

(Just Egst of Broadway.)

Please ship at once your Jiffy Tester Combination for which 1 will pay post-

man advertised prices, but no shipping charges. (Check off b
O One Jiffy Tester Combination A (0-10 v., 0-20, 0-100 ::ou;.) 0-300 v

carrying case, instruction booklet FREE.................. Pri b
O One Jiffy Tester Combination B (same as above, but with o'-'sooczoifrlnse'tge
acctitate t0 19). PHACO. ..oviiiveeraninesir e $14.50
O One Jiffy Tester ‘Combination C (same as A, except 0-500 \;t;llt.n';e.ter Te-

places 0-300). Price

5-DAY MONEY-BACK GUARANTY
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GRID UNIVERSAL!

outstanding. Build it now!

Two dials tune in the entire wave-
length band, using either .0005 mifd.
or .00035 mfd. tuning condensers. The
circuit affords all the selectivity you
need, separates stations excellently and
without “background reception,” and
despite this fine selectivity, affords
more than enough volume, so that you
must tone it down with the volume
control, even on far-distant stations|

The screen grid RF tube is followed
by two -01A tubes, while the output
tube may be a —I12A or —71A power
tube, depending on whether you have
135 volts or 180 volts maximum at your
disposal.

Screen grid coils especially designed
for this receiver permit you to obtain
any desired degree of selectivity, but
always with a high level of reproduced
sound. The primary of the interstage
coupler is tuned, while the secondary
doubles the voltage by step-up ratio.

~

Unusual Results on Four Tubes!

OW'much can one achieve on only four tubes? The new Screen Grid Uni-
H versal is the answer. It meets all the requirements of the wavelength
reallocation, brings in distant stations. distinctly, -affords-exceptional tone,
and is easy to build. You'll be surprised at the results. Your friends, too, will
admire your_receiver. You can sit them down-in your parler-and give them loud-
speaker reception of distant stations theynewer heard of-<100-watt stations, too!

The screen grid tube is used as a radio frequéncy-amplifier in a-new and most
efficient manner, Correct circuit design an

Very Selective, Yet Lots of Volume!

co-ordinated parts make this circuit

The circuit is stable, easy to build, easy to
tune. Build-it from the official blueprint "and
the theoretical expression and constructional
details in the December 1st, 8th and 15th
issues. This blueprint was made directly from
the laboratory model of this receiver as con-
structed by Herman Bernard, the designer,
It is a remarkable blueprint, because the wir-
ing that is done on top of the subpanel is
shown Just as you want it, in the actual
manner of its appearance Also, the wiring
underneath ‘the -subpanel is shown as it actu-
ally appears. Hence there are two separate,
clear _life-sized views om. one sheet, not just
one view, made to appear “transparent.”

When you turn the -subpane! upside down
for underneath wiring you don’t have to
imagine the direction the leads take. Noth-
ing is left to the imagination.

I—---miﬁ—-——.--——-—----———

RADIO. WORLD, [45W, 45th St., New Yerk City
(Just ‘East of Broadway)

Enclosed plsase find $1.00 for which send me
at .once ‘a_ blueprint of the 4-tube Screen Grid
Unld.vorsal Recelver; .as designed by Herman Ber-
nar

45¢ cextra for .Dec. 1st, 8th, 15th 18sues of
Radio World.

SCREEN GRID COILS
for the

4-tube SG Universal

Antenna coil, Mode] RF5
for .0005 mfd..........$1.00
Antenna coil, Model RF3
for 00035 mfd......... 1.25.
Coupler, Model TPS5, for
-.0005S mfd. ............ 2.00
Coupler, Model TP3, for
00035 mid............. 2.25

SCREEN GRID COIL CO.
143 West 45th Street
New York City

Immediate Delivery and
10-Day Money-Back Guarantee

RADIO WORLD-

Please send me RADIO WORLD for . .

Please find enclosed. . ... . . .
SUBSCRIPTION RATES:

WORLD

145 West 45th Street, New York City
(Just East_of Brosdway)

................... months, for which

Single Copy .......... 1
Three Months .... S LR 150
Six Months ..... =l 3:00
One Year, 52 Issues......... 6.00

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

Complete Kit of Parts for the Four-Tube

S Grid Uni |
. As Specified by Herman Bernardl tu

L1, L2-——Ong Screen Grid twe.

What YOU Get winding RF transformer, with

center-tapped secondary: Mode! SRF for .0005 med. LS,

L4—One Screon Grid. high smpedance Interstage coupler,

with center-tapped primary: Model STP tor .0003 mid.

Cl—O0One .00025 mtd. Acrevox grid eondenser, with slige.

C2, C3—Two Hammartund Mlidline .0005 mfd. tuning

condensers. C4—One Hammarlund Junlor condenser; Cat.

No. MCi1 (50 mmtd.). Ri—One Lyneh metallized erid

loak, 2 meg. R2—One No. 622 Ampcrite. with mount.,

/3, R4, ns—-'rgrqn No. {A Amperites with three mounts.

Rh—0ne 50-ohm rhegstat. Ti, T2—Two Natlonal aew

aucle transformers. SW--One fllament switch. PL—Cnre

plor light bracket with lamp. Two dials with twe diat

peinters. Two knobs. Four bindiag

pests  (Ant., Gnd., Speaker plus,

Sopeaker minus). One 10x20-inch aly- s 00

minum self-bracketing subpanel, with 1___.

sockets afixed, and Including hardware

and [lneulating washers. One 7x2!.lnch

drilled Bakelite front ganel. One nine- NET

lead battery cable, One Peewee clip.

Blueprint Free With Each Kit Order

CUSTOM SET BUILDERS SUPPLY CO.
57 Dey Street, New York City
Tel. Barclay 8659 Corner Greenwieh Street

Front Panel and Subpanel
for the

Screen Grid Universal

Bakelite front panel alone, drilled....$2.35
Drilled aluminum subpanel alone, with
self - bracketing  feature, built - in
sockets, extra washers and hard-
Ware .,.eee... tesesenciereaneas 006000000 3.00
Both front and subpanel together.... 5.00

GUARANTY RADIO GOODS CO.

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

KELLY TUBES

Prescribed for the

Screen Grid Universal

One screen grid 422...,....... ... $3.58
Two 410A at $1.00 each... 2.00
One 412A (for 135 volts).,. 2.00
or One 471A (for 180 volts)............ 2.00
Send $7.50 for set of four tubes for this recelver.
Speclfy whether power tube wanted is 412A or 471A
KELLY TUBE COMPANY
57 Dey Street New York City
10-Day Money-Back Guarantee

HIGH RESISTANCE
VOLTMETERS

0-300 v.,
in portable
type, full
nickel fin-
B\ ish, 380"
W tipped cord
({llustrated

eliminators, ete. Same casting as
above. (Cat. No. 347) $5.50
Just the thing for service men custom
set builders, home experimenters.

GUARANTY RADIO GOODS CoO.
145 W. 45th St., N. Y. Clty
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Technical Accuracy Second to None

A Weekly Paper published by Hennessy
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Publication Office, 145 West 45th Street,
New York, N. Y.
(Just East of Broadway)
Phone: BRYant 0553 and 0559

IR, SAYS

Cincinnati.
“Crosley Radio News,” a publicity sheet
published by the Crosley Radio Corpora-

.tion, operator of WLW and WSAI,
which heretofore has refrained from coni-
menting on the reallocation, in its latest
issue contains an attack on the realloca-
tion as the cause of “continual howls and
shrieks.” .

A news article about a rat that bit a
fuse holder in a set and was electrocuted,
contains the attack. The issue was sent
to 12,000 newspapers and periodicals, with
the incentive the material be used. It
sets forth that “continual pick-up of
howls and shrieks, many of them not un-
like the nocturnal wails of Thomas cats”
are “to be found nightly in the broadcast
band since the reallocations of November
11th.”

Crosley Personally Silent

Powel Crosley, Jr.,, president of the cor-
poration, has refused to comment per-
sonally on the reallocation, nor has his
official organ commented on it, although
the denial of night broadcasting to
WSAI under the reallocation prompted
the extensive publication of protests. The
attack therefore is the first comment to
come from the Crosley camp.

The condemnation aroused comment, as
the general response by the listening pub-
lic has been a favorable reaction to the
reallocation, and reduction of heterodyne
interference has been obvious.

Engineer Objects

A marked copy of the issue bearing the
attack was sent to the Federal Radio
Commission by an engineer who was in-
directly connected with the reallocation
and who resented “such unscientific dis-
cussion of a scientific subject.”

KGO Obliges Brides
With Timely March

Qakland, Calif.

Fans frequently telephone KGO qsking
that the station furnish radio music for
weddings. ) .

Careful record is made of the time so
that the couple may start their married
life in step with some favorite wedding
march.

Largest Dance Band
On Air Each Week

The Freshman-Freed-Eisemann merger,
will be on the air Tuesday at 10.30 p. m,
for 52 weeks. 1t began January 1, over
the WJZ chain.

The programs will alternate betweeh
the Freshman and Freed-Eisemann divi-
sions of the company, and will be known
as the “Orchestradians,” one of the larg-
est dance orchestras on the air.

kS N.B.C. Network

~Now 58 Stations

Announcer Speeds
to Wrong Station

Charlie Garland, announcer at WBBM,
Chicago, drives a car with four speeds
forward, and his favorite alibi to motor-
cycle policemen is that he was late for
broadcastinig and had to hurry. Recently
this excuse met deaf ears. The policeman
suggested that Garland hurry to the sta-
tion—but not the station Garland meant.

For fifteen minutes Garland used the
telephone in the police station for assist-
ance. After it was forthcoming, he vowed
to drive slower forever.

Television Discouraged
In Broadcast Band

‘Washington.

In its annual report to Congress the
Federal Radio Commission, without de-
fining any fixed policy, discourages
television in the broadcast band as fol-
lows:

“The recent advances in radio television
threaten to create serious problems. The
Commission has allowed a few broadcast-
ing stations to experiment with television
in the broadcast band on their assigned
channels on condition that this form of
communication be limited to a small
amount of time per day and be so con-
ducted as not to cause interference on
adjacent channels,

“There is also a distinct development of
television in the high frequency band. It
has been urged upon the Commission that
it should permit regular television service
in the broadcast band as well, because
of the fact that a large potential audience
is already at hand and in some cases the
ordinary receiver can be adapted to re-
ceive television by the addition of certain
apparatus.

“Television signals, however, will sub-
ject the broadcast listener to objectionable
noises.. The International Radio Conven-
tion limits the broadcasting band to tele-
phonic signals. The Commission has not
yet determined its final policy with refer-
ence to this subject.”

Porto Rican Reassigned

‘Woashington.

Because of interference with the Naval
Radio Station at San Juan, the Federal
Radio Commission ordered the Porto Rico
broadcasting station WKAQ to operate on
890 kilocycles with 500 watts immediately.
The International Telephone and Telegraph
Corporation, operating the station, requested
the change, stating that the Navy had com-
plained of “serious interference” caused by
the station after its antenna, which had been
swept away by the recent hurricane, had
been replaced.

Nine More Than Columbia’s
But List is Divided Into
Two Groups — Dispute
Over Who Really Holds
World Record — 2,200
Mile Wire Line in Mount-
ain Region Inaugurated

by N.B.C.

Closely following the announcement by
the Columbia Broadcasting System that
it will have the largest single chain in
the world, with a total of 49 stations,
effective January 8th, came a jubilant
proclamation by the National Broadcast-
ing Company that its total of associated
stations has reached 58, or 9 more than
the Columbia’s. However, the Columbia
System prides itself that it is a single
chain, and as such claims the world
record, while the N.B.C. stations are
divided into two groups, served princi-
paily by WJZ and WEAF as key stations.
The Columbia key stations are WOR and
WABC,

The Pacific Coast was permanently
linked to the N.B.C. nation-wide network
recently when a circuit from Denver to
San Francisco was hooked up. Work on
establishing this link took a year. Main-
tenance of this 2,200-mile circuit will cost
$220,000 a year.

The new circuit serves two intermediate
transmitters, KSL, Salt Lake City, and
KOA, Denver, and enables the N.B.C. to
provide the entire country with its net-
work programs.

Serves 82.7 Per Cent. of Listeners

The total service of the N.B.C. is now
reaching 827 per cent. of the radio
audience of the United States. The
N.B.C. Eastern circuits serve 694 per
cent. and its Pacific Coast system reaches
an additional 12.1 per cent. The new link
adds 1.2 per cent. and brings to listeners
in the mountain district the same pro-
grams heretofore heard only in the East
and on the Pacific Coast. Before this
link was made, these listeners heard only
special network programs and events of
national importance.

With the inauguration of this trans-
continental circuit practically every major
program heard through the N.B.C. Sys-
tem becomes national in fact. Already
there are eleven features originating in
New York which have signed for coast-
to-coast service.” These include General
Motors Family Party on Mondays;
Eveready Hour, Cliquot Club Eskimos,
Dolores Cassinelli and Los Sevillanos, and
the Sixteen Singers on Tuesdays; Palm-
olive Hour on Wednesdays; Seiberling
Singers on Thursdays ; Wrigley Review
and Philco Hour on Fridays; the National
Orchestra led by Walter Damrosch, and
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Lucky Strike Dance Orchestra on Satur-
days and the Atwater Kent Hour on Sun-
day evenings.

WKY, Oklahoma City, owned and op-
-erated by the Oklahoma Publishing Com-
pany, became associated with the N.B.C,,
bringing the total associated stations to
fifty-eight. ’

“This is a record number of perman-
ent associates for what has been the
world’s largest radio network since. its
organization,” says the N.B.C.

The Fifty-eight Stations

The N.B.C. list of associated stations
and ownership follow:

WEAF, National Broadcasting Company, Inc.,
New York, N. Y.

WJZ, Radio Corporation of America, New York,
N. Y. (Managed and operated by the 'National
Broadcasting Company, Inc.)

WEEI, Edison Electric INluminating Company,
Boston, Mass.

WBZA, Westinghouse Electric and Manufacturing
Company, Boston, Mass.

WBZ, Westinghouse Electric and Manufacturing
Company, Springfield, Mass.

\Vg‘IC, Travclers Insurance Company, Hartford,

oni.

WJAR, The Outlet Company, Providence, R. I.

WTAG, The Telegram Gazette, Worcester, Mass.

\VICSH, Congress Square . Hotel Company, Port-
and, Me. ‘

WEFI, Strawbridge and Clothier Company, Phila-
delphia, Pa.

WLIT, Lit Brothers, Philadelphia, Pa.

WRC, Radio Corporation of Afnerica, ‘Washington;
D. C. (Managed and operated by the National
Broadcasting Company, Inc.)

WBAL, Consolidated Gas, Electric Light and
Power Company, Baltimore, Md:

\’V%Y,Y General Electric Company, Schenectady,

N. Y.

WGR, Federal Radio Corporation, Buffalo, N. Y.
WHAM, Stromberg-Carlson Telephone Manus-
facturing Company, Rochester, .

WCAE, Gimbel Brothers, Pittsburgh, Pa.

KDKA, Westinghouse Electric and Manufacturing
Company, Pittsburgh, Pa.

WTAM and WEAR, WTAM and WEIR, Inc,
Cleveland, Ohio.

WWT, The Detroit News, Detroit, Mich.

WIR, WJIR. Inc., Detroit, Mich. (Owned and
operated by Richards-Oakland Company.)

WLW and WSAI, Crosley Radio Corporation,
Cincinnati, Ohio.

WGN and WLIB, Tribune Company and Liberty
Weekly, Inc., éhicago, Ti1.

WENR, Great Lakes Broadcasting Company, Chi-
cago, III

WLS, The Prairie Farmer, Chicago, IIl

KSI{I\IV, Chicago Herald and Examiner, Chicago,

KFKX, Operated by Westinghouse Electric and
Manufacturing Company.

KSD, St. Louis Post-Dispatch, St. Louis, Mo.

KWK, Greater St. Louis Broadcasting Corpora-
tion, St. Louis, Mo.

\V?C, Palmer School of Chiropractic, Davenport,
owa.

WHO, Bankers Life Company, Des Moines, Iowa.

WOW, Woodmen of the World Life Insurance
Association, Omaha, Neb.

WDAF, Kansas City Star, Kansas City, Mo.

WREN, Jenny Wren Company, Kansas City, Mo.

KSTP, National Battery Broadcasting Company,
St. Paul-Minneapolis, Minn.

WTM]J, The Milwaukee Journal, Milwaukee, Wisc.

KOA, General Electric Company, Denver, Colo.

WHAS, The Courier-Journal and The Louisville
Tunes, Louisville, Ky.

WSM, National Life and Accident Insurance
Company, Inc., Nashville, Tenn.

WMC, Memphis Commercial Appeal, Inc., Mem-
phis, Tenn. .

WSB, Atlanta oJurnal, Atlanta, Ga. .

WBT, C. C. Coddington, Inc., Charlotte, N .C.

(Chamber of Commerce.)

K\C/)?IO’ Southwestern Sales Corporation, Tulsa,

a.

WFAA, Dallas Mcrning News, Dallas, Texas.

KPRC, Houston Post-Dispatch, Houston, Texas.

WOAI Southern Equipment Company, San An-
tonio, Tex.

WBAP, Fort Worth Star-Telegram (Carter Pub-
lications), Fort Worth, Texas.

WRVA, Larus and’ Brother Company, Richmond,

a.
WIAX, City of Jacksonville, Jacksonville, Fla.
KPO, Hale Brothers and ‘the San Francisco

Chronicle, San Francisco, Cal.

GO], General Electric Company, San F'rancisco,

a

KFI,_A Earle C. Anthony, Inc., Los Angeles, Cal
I{%W, Oregonian Publishing Company, Portland,

re. @
KOMO, Fisher's Blend Station, Inc., Seattle,
Wash.

KHQ, Louis Wasmer, Inc., Spokane, Wash'
WEBC, Head of the Lakes Broadcasting Com-
pany, Duluth, Minn.. and Superior, Wisc,
KSL, Radio Service Corporation of Utah, Salt

Lake City, Utah.
KWY, Oklahoma Publishing Company, Oklahoma
City, Okla.

A THOUGHT FOR THE WEEK
AY the dreams of the radio dreamers
come true in 1929. Without dreams
and dreamers there wouldw’t be much joy in
keeping awake.

Physical Dfrector
Ill, Classes Suffer

Ladies, thin and fat, have lost much of
the soreness in little used muscles. The
morning exercise period of the WBBM.
Chicago, was discontinued pending the
recovery of the director, Pat Flanagan,
confined to his home with illness.

A physical director is usually supposed
to be an example of perfect health, so
Flanagan good-naturedly expected his
share of kidding letters from his audience.

ROANOKE ASK
STATION DENIAL

Washington.

Opposition to the application of the

Richmond Development Corporation to
estdblish a radio station at Roanoke, Va.,
on the ground that the Federal Radio
Commission “would establish a dangerous
precedent by placing a broadcasting sta-
tion in the hands of a public service cor-
poration” was expressed before the Com-
mission by Representative Woodrum
(Dem.), of Roanoke, Va.
. Heading a delegation from the State,
Representative Woodrum declared that a
new station is not needed, and that the
announced intention of the corporation to
employ the proposed station “to promote
a better understanding between the pub-
lic and public utilities generally” was
against public policy.

The corporation was granted a rehear-
ing on its application for extension of
its construction permit to build the sta-
tion, which originally was denied Novem-
ber 1 by the Commission after opposition
had developed at a previous hearing, says
“The United States Daily.”

Others appearing against the applica-
tion were former Governor E. Lee Trin-
kle of Virginia, R. H. Angell and Judze
J. W. Price.

Supporting the application of the cor-
poration were King Funkhouser and R.
H. Blake, counsel, and F. W, Collins, vice
president of the corporation. Mr. Collins
denied that the purpose was of the
station to “promote public utilities propa-
ganda,” saying that the station will have
no connections whatever with any public
utilities, and that the statement in the
application to the effect public utilities
would be promoted was a “broad one,”
and that the station would be merely to
further advancement of the community.
* Mr. Blake asked permission of the Com-
mission to amend the application so as to
remove the objectionable phrase.

TOO BIG A DEMAND

A WOMAN in California was stirring a

mess of vegetables that was boiling on
an electric stove. To her astonishiment the
vegetables or the pan or something gave
forth the strams of “Ave Maria” She
stirred some wmore—and heard other num-~
bers from a broadcasting station. It is to
be hoped—for the sake of radio, if not of
hiesbands—that  the Grand Amalgamated
Guild of American Housewives will insist
that hereafter all their cooking utensils be
made with radio reception improvements.

DARD STUDIES
HAINS UNDER
REALLOCATION

. Washington.

What effect the reallocation is having
on chain broadcasting is being studied by
the Federal Radio Commission. A new
order relating to chains may be expected,
said Commissioner Lafount.

In its annual report to Congress the
Commission discusses chain broadcasting
as follows: .

“With a comparatively few exceptions,
the chain stations are independently
owned and have no connection with com-
panies owning or interested in the chain
broadcasting company other than their
arrangements for taking a certain amount
of sych programs.

“The Commission has never favored
chain stations in its assignments because
of any affiliations with the chain. It has
uniformly selected for the preferred posi-
tions such stations as are entitled thereto
because of their individual history and
standing, their popularity with their audi-
ences, the quality of their apparatus, and
their faithful observance of radio ruyles
of the air. i

The 300-Mile Rule

“It is interesting to note, however, that
in many cases stations which were not af-
filiated with chains at the time they re-
ceived favorable assignments from the
Commission thereafter entered upon such
affiliations.

“An example of this is station WEBC,
of Superior, Wis. In order to make it
certain that President Coolidge would
have good radio reception at his summer
home, the Commission on June 4, 1928,
temporarily increased this station’s power
from 250°to 1,000 watts for evening broad-
casting during the summer. Soon after
obtaining this increase the station on its
own volition affiliated itself with one of
the large chains, -

“By 1ts General Order No. 43, issued
on September 8 1928, the Commission
sought to limit the use of cleared chan-
nels for chain programs by requiring a
geographical separation of 300 miles be-
tween stations using such programs, ex-
cept for one hour each evening.

Allocation Effect Studied

“The order sought to encourage syn-
chronization by making an exception in
case two stations operated on the same
frequency. It also made provisions for
exceptions in cases of programs of extra-
ordinary national interest.

“Nevertheless, the very drastic effect of
the order soon became apparent from the
storm of protest from the listening pub-
lic, and the Commission deemed it wise
to postpone the effective date of the or-
der from November 11, 1928, to February
1, 1929, in order to give it an opportunity
to make further investigation to avoid
injustice to listeners.

“The Commission will observe with par-
ticular care the effect of its new alloga-
tion of broadcasting stations upon chain
broadcasting.”

Girls Over WLW

Cincinnati.
To make their homes something more
than boarding houses for their sons and
daughters, mothers in the WLW audience
are being given an insight into the success-

Give Mothers Tip

ful guiding of the adolscent mind by the
adolescents themselves.

Members of Cincinnati’s 3000 Girl Re-
serves present at 4:15 p. m. each Thursday
a serigs of radio plays.
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MONOPOLY SUIT
1S THROWN OUT
BY TRADE B

‘Washington.

The four years of investigation of the
“radio trust” by the Federal Trade Com-
mission, which entailed an expense to the
defendants of more than $1,300,000, ended
recently when the Commission dismissed
its own complaint, without the defense
having been the subject of any hearings.

The main defendant was the Radio Cor-
poration of America.

E. A. McCulloch was the only member
of the Commission who voted against dis-
missal of the complaint. Chairman Abram
Myers noted for the record that he con-
curred in the action of the majority for
the reason that the Commission was with-
out jurisdiction to enter an effective g)rder.
The entire Commission participated in the
decision,

Commission’s Statement

The following statement was issued by
the Commission :

“Dismissal of ‘its complaint against Gen-
eral Electric Company, Radio Corporation
of America and others, charging unfair
competition in monopolizing the manu-
facture and sale of radio devices and

monopolizing radio communication, was -

announced today by the Federal Trade
Commission. .

“Prior to the Commission’s decision to-
day the last action taken in the case was
in June when arguments were heard on
motions of respondents to dismiss the
complaint because of lack of sufficient
proof and because the subject matter of
the charges was not in the Commission’s
jurisdiction.

Who Defendants Were

“Respondents other than General Elec-
tric Company and the Radio Corporation
were: American Telephone and Telegraph
Company, Western Electric Company,
Inc., Westinghouse Electric and Manu-
facturing Company, The International
Radio Telegraph Company, United Fruit
Company, and Wireless Specialty Appara-
tus Company.

“Specifically the complaint charged that
respondents combined and conspired, with
the effect of restraining competition and
creating monopoly in the manufacture,
purchase and sale of radio apparatus and
other electrical devices and monopolizing
radio communication.”

The dismissal terminated one of the
longest monopoly investigations the Com-
mission ever undertook, and one of the
costliest. The R.C.A. was particularly
hard hit, since it assumed legal leader-
ship. Hearings were held in New, York,
Washington, New Orleans, Seattle, San
Francisco, Chicago and Boston, since 1926.
More than 10,000 pages of testimony was
taken.

One R.C. A. Case Rer_ﬂains

Another trust complaint, involving the
R.C. A, is still before the Commission.
It concerns alleged violation of the Clay-
ton act by the clause in the R. C. A. license
to set manufacturers requiring them to
use R. C. A. or Cunningham tubes. R. C.
A. owns 51% of the Cunningham stock.

A recent court decision upheld an in-
junction obtained against the R.C.A. by
independent tube manufacturers concern-
ing this requirement, clause 9 in the
license contract.

g

Independents Ask

- New Investigation

Washington.

After the Federal Trade Commission
had announced the dropping of the radio
monopoly, suit, Oswald F. Schuette, secre-
tary of the Radio Protective Association,
demanded that the Department of Justice
proceed against the erstwhile defendants.
Said Schuette:

“There is no longer any possible reason
why Attorney General Sargent, should
not summon these radio manufacturers
into the Federal courts, For five years
the independent manufacturers who have
demanded prosecution of this monopoly
have been met by the excuse that so long
as the Federal Trade Commission was
prosecuting the R. C. A. it would be in-
terfering for the Department of Justice
to take the matter into the courts.”

ARE CITE
OR WOBBLING

Washington.

Six broadcasting stations have been no-.
tified by the Federal Radio Commission
that, because of repeated deviations from
their assigned frequencies by more than
one-half kilocycle, they must appear be-
fore the Commission to deteérmine whether
their licenses should be renewed.

The stations are: WIBS, Elizabeth, N.
J.; KPQ, Seattle, Wash.; WKBO, Jersey
City, N. J.; WKBQ, Seattle, Wash.;
KPCRB, Seattle, Wash.; and KSGM-
WSDA, New York.

In each instance the notification read:

“According to information received by
the Commission your station has been re-
peatedly deviating from assigned fre-
quency more than one-half kilocycle in
violation of General Order 7. On receipt
of your application for renewal it will
therefore be set for hearing to determine
whether it should be granted or denied
and you will be notified of time and
place for hearing.”

The Commission had previously notified
all broadcasting stations that violations of
any of the Commission’s orders would be
the basis for holding public hearings at
Washington, and that until such hearing
has been held and a decision rendered, the .
station’s license will not be renewed. This
notice stated that most violations being
reported were of the off-frequency opera-
tion order, and of failure of stations to
announce call letters every 15 minutes.

The Commission announced its decisions
in three cases involving applications for
modification of station licenses: WGCP,
Newark; WODA, Paterson, and WAAM,
Newark, all in New Jersey.

WGCP was notified that the applica-
tions of WODA and WAAM for full or
half time on 1,250 kilocycles has  been
granted by the Commission to the extent
of three-sevenths time each, while WGCP
is granted one-seventh time.

Later” three additional broadcasting sta-
tions were notified by the Commission that
renewal of their licenses will be held in
abeyance pending a hearing, because of “re-
peated deviations” from assigned frequencies,
causing interference with other stations.

The stations were KGTT, San Francisco,
50 watts, 1,420 kilocycles; KOL, Seattle,
Washington, 1,000 watts on 1,270 kilocycles,

and WCLB, Long Beach, California, 100 , f

watts, 1,500 l=ilocycles.

ADVERTISING
PRICES VEXES
COMMISSION

. Washington.

One of the most difficult problems be-
fore the Federal Radio Commission con-
cerns the broadcasting of advertising. The
Commission in its annual report discusses
this as follows:

“A problem with which the Commission
is faced from time to time is the extent
and character of advertising which will
be permitted by broadcasting stations.
There is a tendency to make a distinction
between direct and indirect advertising,

" but, obviously, there is no sharp line of

demarcation between them. By direct ad-
vertising is usually meant the mention of
specific commodities, the quoting of prices,
and soliciting of‘ orders to be sent directly
to the advertiser or the radio station. By
indirect. advertising is usually meant ad-
vertising calculated simply to create or
maintain good will toward the advertiser.

Big Proposition in lowa

“In some localities, such as Towa, direct
advertising has assumed very substantial
proportions. Soon after the Commission
was established many objections to such
advertising were received by the Com-

- mission from listeners, and in the first

allocation certain of these stations were
given only limited facilities.

“Hearings were held at the request of
these stations, and the mass of document-
ary evidence submitted seemed to show
overwhelmingly that a majority of the
public in certain areas favored direct ad-
vertising by radio of certain products for
farm consumption, having the idea that
there were economic advantages in this
method.

“One such station submitted evidence
showing that it had received over one-half
million commendatory letters in one year.

Merchants Complain

“On the other hand, there has been
some measure of complaint by competing
merchants who do not have broadcasting
facilities to. the effect. that they were
placed under an unfair advantage by such
use of a Government franchise.

“The problem is far from being solved.
It is manifest that broadcasters must re-
sort to some form of advertising to obtain
the revenue for the operation of their sta-
tions.

“On the other hand, it is equally mani-
fest that the advertising must not be of a
nature such as to destroy or harm the
benefit to which the public is entitled
from the proper use of broadcasting chan-
nels. The Commission has, of course, no
power to censor programs and must pro-
ceed cautiously in its regulation on this
subject.”

Youngest of Lagers
Goes in for Cabinets

Nate Lager, youngest of the famous
four Lager brothers, is specializing in a
fine line of cabinets and consoles de luxe
covering a range {hat will suit every;
choice and taste, at 175 and 181 Washing-
ton Street, New York City. Any style and
every finish may be found here in cabi-
nets, consoles and tables, with or without
space for dynamic or magnetic speakers.

Custom-set builders and hard-to-suit

ans may have any type cabinet built to
order.
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SUNDAY MEETS
WITH RIDICULE

Washington.

The effort of the Lord’s Day Alliance to
induce the Radio Commission to prohibit
broadcasting on Sundays of anything but
purely religious music and oratory is op-
posed in a letter received by the Commission
from the National Association Opposed to
Blue Laws, Inc.

The letter, signed by Linn A. E. Gale,
national secretary, follows:

“The attention of the National Associa-

tion Opposed to Blue Laws, Inc., has been
attracted by the declaration of the Lord’s
Day Alliance in its recent annual convention

“We feel, ‘moreover, that the Commission
in New York City that it will seek to in-
duce the Federal Radio Commission to pro-
hibit broadcasting on Sundays of anything
but purely religious music and oratory.

“We have too much confidence in the en-
lightened and broad-minded attitude of the
Federal Radio Commission and of yourself
as its chairman to fear that any such sug-
gestion will receive serious consideration.
We feel that, first of all, the Commission
has no disposition to attempt to interfere
with the broadcasting of any legitimate mat-
ter, be it religious or secular.

“We feel, moreover, that the Commission
agrees with us that the limitation of broad-
casting on Sunday to what is considered the
religious by the Lord’s Day Alliance would
be a highly unjust violation of the principle
of religious liberty.

The same freedom by which a citizen
may go to one church or to another, or to
none at all, surely permits him to listen to
church music, jazz, sermons, or lectures on
nonreligious subjects.

Orthodox vs. Infidel

“Certainly it would bé intolerable if -self-
constituted censors could bar from the air

on one day of the week everything except )

their kind of broadcasting. ‘What is ortho-
dox to you i$ infidel to me,’ said a brilliant
young poet.

“In no spirit of conceit, we venture that
the National Association Opposed to Blue
Laws is perhaps as reliable a judge of what
is appropriate broadcasting on Sunday as
the advocates of a hard-boiled Sunday. We
do not want to write our own choice and
preference into law. We ‘object to letting
our opponents enact their choice and pref-
erence -either. :

“This letter is, I am sure, unnecessary.
However, it will serve as a formal record
of the feelings of the vast body of liberal
citizens ‘we represent.” ’

12,000,000 }Receivers
Now in Use in U.S.

Washington.

A nation-wide survey completed in May,
1928, and conducted by “Radio Re-
tailing’” in compliance with the request
of the Federal Radio Commission, shows
a total of nearly 12,000,000 receiving sets
in use, serving an audience of more than
40,000,000 persons. i

Appeals for all available statistics were
addressed to trade bodies, trade publica-
tions, and others in close touch with the
industry. The figures show that 7,500,-
000 standard receiving sets with ‘loud-
speaker volume are now in use; they do
not include crystal or ear-phone receivers:
of obsolete type.

THE AIR COLUMN

The Federal Trade Commission incurred
an expense of $1,300,000 to ascertain it
had no jurisdiction over the R. C. A. and
associates in the monopoly case, but it
was the defendants’ money. Higher edu-
cation is costly.

* ok %

Small stations with large wobbles are
in danger of losing their licenses. So that
the public will be apprised, such stations
should serve due notice when they stop
all their broadcasting.

* %k

While the Federal Radio Commission is
about to effect its order limiting chain
broadcasts, the chains add to their station
lists and compete for the honor of “largest
in the world.” Evidently the Columbia
and N.B,C. each covers a greater per-
centage of the listening public than does
the Commission.

* ok ok

The announcer who does not say “Noo
Yawk Ciddy” but “Niew Yorrrk Cittty”
is Floyd Neale of V\iEAF et seq.

* *
The Advancing Art

Gloater: The tone quality of my set is
so fine that you can understand every
word that the announcer says.

* % %

With all inconveniences fast being
eliminated, as exemplified by the AC
single dial receiver, somebody may invent
something to remove the strain of listen-
ing to uplift progran}:s.

™

x

Stock Invitation to Service Men
Come over to dinner Tuesday night.
Bring your tools.
* ®
It is less troublesome to ask a man to
buy stock in a television company than
it i1s to give a satisfactory demonstration
of a television receiver.
x ok Xk
The year 1929 having arrived, it is
about time for some one to come out
with the first 1930 glodel radio receiver.
® x
If a machine will bring in television
it shouldn’t be much trouble to add a
device that will reveal your horoscope.
£ x K

Most persons who have battery sets be-
lieve AC sets work without aerial.

Hammarlund Units
Equalize Accurately

Not all builders realize,the importance
of using a precise and well-made equalizer
and the good results one will give in a
circuit calling for it. One of the new
Hammarlund numbers is a small neutral-
izing or balancing condenser, having an
exceptionally wide and accurate capacity
range. Every set builder will find it ex-
tremely useful as a compensator for
equalizing the units of ganged condens-
ers. It may be attached directly to socket

binding posts or condensers, thus simpli-
fying wiring connections. Its small size
and handy construction permits of use in
limited space. It is ruggedly built, with
bakelite base mount, mica dielectric and

"a heavy phospl'_lor-bronze spring plate.

There -are two sizes, Code EC35 (2 to 35
mmid.) and Code EC70 (2 to 70 mmfid.
A full description of all the Hammarlund
precision parts may be had by writing to
the Hammerlund Manufacturing Co., Inc,,
424 West-33rd Street, New York City.
Mention Rapio Wortp.—J. H. C.

1929 BUSINESS
IS COUNTED ON
T0 SET RECORD

A. ATWATER KENT, Philadelphia
radio manufacturer and broadcaster: Al
though 1928 set a new peak in the radio
industry, I expect that 1929 will be even
greater, There is every reason for optimism
and no reason for pessimism. The country
is moving forward rapidly in all lines. Pros-
perity is sound and substantial, and in this
situation it is obvious that radio is bound to
take a position of leadership in setting the
pace. The outstanding feature in radio
during the past year has been the all-electric
receiver. The quality of broadcast enter- .
tainment is getting better and better every
day. The problems pertaining to satisfac-
tory reception are receiving attention and
will undoubtedly be solved. Leaders in every
field of human activity are more and more
taking cqgnizance of radio in shaping their
programs\ and activities. The important
part which radio played in the Presidential
campaign is only one instance of the appli-
cation of this new science to an ever-increas-
ing number of new fields. In other words,
in the language of modern business, the
country is “sold” on radio, which means
that it is strictly up to those of us actively
engaged in the industry—manufacturers and
broadcasters—to meet the country’s demands.
Our effort to do so is destined to make 1929
the busiest year of our lives. )

L. K. MARSHALL, president, Raytheon
Manufacturing Company: 1929 will be
marked by competitive research and engi-
neering, quite as well as by competitive pro-
duction and marketing. The day is past
when any single organization or group can
dictate the technical trends of the radio art.
Instead of rigid standards introduced by any
organization or group, with little or no
opportunity for improvements or innova-
tions, keen rivalry in the development of
hetter radio devices may be expected, even
though there may be general standards to
insure stability and the necessary founda-
tion for mass production.

POWELL CROSLEY, JR., president,
Crosley Radio Corporation: I see no
radical changes in 1929 but continued suc-
cess for those who have always tried to
render the best possible service to the great-
est number of people. The AC set com-
bined with the power type speaker has made
possible the quality of radio reception now
recognized as standard and heretofore not
only unknown but not even predicted as
being possible. The growth of super-power
stations with the tremendous investment in
broadcasting facilities which has taken place:
in 1928 has created a new confidence in the
quality of broadcasting, The buyer of a
radio set is now, more than ever before,

- assured of good reception of worth while

erfertainment.

Sign -Talk Used

As Studio Necessity

Oakland, Calif.
Necessity has brought forth another in-
vention, the radio sign language!
Pantomine as practiced by the Rem-
brandt trio girls of KGO, who play for
several hours at a time at the station;
eliminates whispering and confusion.
Technique of conversing with one’s
fingers, eyes, hands, arms, shoulders and
head has been developed for radio by
Mme. Berthe Baret, violinist of the trio.
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What Clircuit for

Author Makes Selection That Avoids Large Power Wastage
By Bramhall Burleigh

N districts served with direct current

there is always a question as to what
kind of radio receiver to install. There
are three choices possible. The first is
operation from storage and B batteries.
The second is operation directly from the
DC line. The third is operation by the
use of a motor generator. Which of the

. three is most practical?

If battery operation were practical there
would be no question which to use. That

. is the oldest method and most people

living in DC districts already have such
receivers. If they were satisfied there
would be no reason for looking for an-
other method. But they are not, for they
are looking for something more conven-
jent, more economical, and less trouble-
some. They are tired of fussing with
storage batteries which require frequent
charging, watering, cleaning and inspec-
tion. They are tired of dry plate batteries
which require periodic renewal at con-
siderable cost.

Motor Generator Method

Let us next consider the possibilities of
the motor generator. There are niany
such generators, and a machine may be
chosen for almost any kind of set. For
example, we may choose a motor gener-
ator which converts 110 volts DC into
110 ‘volts AC.- With this machine any
set designed to operate on AC may be
used without any trouble. It is only nec-
essary to select a machine which delivers
enough power for the receiver to be used.
Machines of 50, 100 and 150 watts are
available, The cost ,0f such a machine
would be approximately the same as for
an AC set, assuming that the cost of
the set was in proportion to the power
it required.

Another possibility is to get a motor
generator which converts the 110 wvolt
DC into higher voltage DC for the plateg
and into lower DC for the filaments.
Filters would be required both in the low
and the high voltage circuits to remove
the ripple. In this case any DC set could
be used.

Disadvantages of Machine

A variation of this is to get a motor
generator which converts the DC into
high voltage DC for the plates and AC
low voltage for the filaments. A filter
would be required for the, high voltage
circuit. This' method would be suitable
for home constructed -sets which would
have to be provided with filament trans-
formers and a power pack. The machine

and the filter would take the place of
these devices. ;

It would seem that the motor generator
niethod would be the most satisfactory,
and in many cases it is. But'a machine
is required, which means moving parts.
Hence it is necessary to give it close at-
tention. It must be oiled now and then,
and its brushes must be kept in good
condition. Again, the machine makes a
noise ‘and causes vibration.
tions might be prevented from causing
any trouble but it is not:so easy to con-
fine the noise. Of course, reducing the
vibration reduces the hum and noise to
some extent, but not all.

Another difficulty with the motor gen-
erator is that it has brushes which will
cause sparks, which in turn will create
interference with the radio reception.
However, this may be stopped by using
spark killers across the brushes. Such
devices are now available under the gen-
eral name of filterettes. The interference
from sparks can also be kept down by
keeping the brushes in good condition.

Possibly the main disadvantage of the
motor generator is its high cost, particu-

larly when it is an addition to the cost of

a complete set.

Direct from DC Line

The most attractive possibility is opera-
tion directly from the DC line. This
requires the least amount of auxiliary
apparatus. But it is not always the least
expensive to operate. Neither can it be
used on high power receivers, for the
highest voltage available is only 110 volts.
But there are many who are satisfied with
the volume obtainable with 110 volts and
many more who would rather accept such
volume than use batteries or provide
themselves with a motor generator. The
quality is just as good on 110 volts as on
higher voltages, provided that the volume
is kept at a reasonable level.
~ If a regular DC receiver with parallel-
connectéd filaments is connected to a
110 volt DC line with a resistor in series
to limit the current to the proper value,
considerable power is lost in this resistor,
The voltage used is only 5 wvolts and
therefore the efficiency is only 500/110
per cent., that is 4.5, If the circuit con-
tains four 25 ampere tubes the total cur-
rent is one ampere and the power re-
quired is 110 watts. There are very few
high power AC sets which take as much
as that. The set in question should take
only about 5 watts.

Reducing the Power
The only way of reduring this wastage

The vibra--

LIST OF PARTS
L1L2—One Model RF5 screen grid an-

tenna coil,

L3L4L5—One Model 5HT screen grid cir-
¢uit high impedance tuner.

Cl, C2—Two .0005 mfd. tuning condens-
ers.

C3—One .001 mfd. condenser.

C4, C6, Cl10, Ci1, C12, C13—Six 1 mfd.
condensers.

C5—One .0005 mfd. condeiiser.

C7—One 4 mfd,, or larger, condenser.

‘C8—One 4 mfd. condenser.

C9—One .00025 mfd. condenser with grid
leak clips.

R1—One 7.5 ohm resistor.

R2—One 100 ohm variable resistor.

R3—Two 3,000 and one 1,000 ohm resis-
tors.

R4-—One variable resistor to carry .25
ampere, resistance range from. 350 -t
450 ohms. v

R5—One megohm grid leak.

T1, T2—Two audio frequency transform-
ers.

Ch—One filter choke.

Four standard sockets.

Five binding posts.

Two national dials.

of power is to connect the filaments in
series. Suppose the four filaments are
connected in series. Then the voltage
used is 20 volts out of 110 volts, and the
efficiency has been raised to 18.2 per cent.
The power required for the filaments is
now only 27.5 watts. That is the best that
can be done in the case of a receiver
using four .25 ampere tubes.

_Another objection to direct DC opera-
tion is that it requires a heavy duty filter
to take out the ripple. If the filter is to
be effective it must be very large and
then it will be costly. However, the ripple
in DC is usually of a high frequency and
cah readily be removed by condensers
alone, except for the plate current supply.
If then the filament current is filtered by
condensers alone and the plate current
by condensers and a choke coil, an itnex-
pensive filter can be used.

Ideas Illustrated

These ideas are illustrated in the cir-
cuit shown in Fig. 1 herewith. This cir-
cuit uses a screen grid tube for the RF
amplifier, a —99 for the detector, —01A
for the first audio tube and a —12A for
the power tube.

The scren grid tube and the —99 re-
quire the same filament voltage, and the
two take less current than either of the
other tubes. THence there will be both a
power and a voltage gain by connecting
the filaments of the screen grid tube and
the —99 in parallel. These two filaments,
in parallel, are then connected in series
with the other two filaments in series.
The total voltage required for the fila-
ments will be 13.3 volts. Thus the effi-
ciency of the filament circuit will be 12.1
per cent.

But the screen grid tube requires a
grid bias of 1.5 volts. Thus the total
voltage required for the filament and the
grid bias is 14.8 volts. But the grid bias
neither increases nor decreases the effi-
ciency, for the power lost in the grid bias

(Continued on page 11)
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T, LIST OF PARTS
4 L2—One Model 5A screen grid antenna
C4 coupler.
Ls L3L4L5—One Model SHT three circuit
Cs s high impedance tuner for screem grid
Ry tube.
) T1l, T2—Two National audio frequency
Cy : cs Blc _ Os+iss transformers,
[ [ C C [ C O Bras ChC10—One National output filter.
[ ‘g E { F i E O 8- T3—One Victoreen 327 filament trans-
. ' [
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FIG. 1.-THE CIRCUIT DIAGRAM OF A FOUR TUBE AC OPERATED RE-
CEIVER INCORPORATING ONE AC SCREEN TUBE, TWO- —27 TYPE TUBES
AND ONE —71A FOWER TUBE.

AN one build an AC set which does

not hum at all, or which hums so little
that special attention is necessary before
it is noticeable? It is quite possible and
is being done every day. The absence or
presence of hum in such a receiver is
largely a matter of design, of the use of
suitable AC tubes and the judicious use
of by-pass condensers.

Question of Sensitivity

Are AC operated sets as sensitive as
similar DC operated sets? That question
is equivalent to asking whether AC tubes
are as good amplifiers as DC tubes, for
coils, condensers and resistors have the
same properties in an AC set as in a
DC set.

AC tubes have practically the same
characteristics as to amplification and de-
tection as DC tubes. For example, the

AC screen grid tube performs about the .

same as a DC screen grid tube. The —27
heater type tube performs about the
same as the 112A tube, and the power
tube performs practically the same when
heated with AC as with DC.

There remain the question of voltages.
Sometimes an AC set behaves differently
from a DC set because the various volt-
ages are not the same., The plate volt-
ages may be different because part of the
available voltage is taken for the grid
bias without making any allowance for
the division. The filamenf voltages may
be different because the supply line vol:c-
age is too low or too high. The grid
bias may be different because improper
adjustments have been made. .

Now that inexpensive meters are avail-
able there is no reason why adjustments
should not be made right. Also, the AC
tubes have been on the market long
enough to allow manufacturers of the
tubes themselves to correct the early
faults and the makers of power equip-
ment to make such equipment right.
Furthermore, the tubes have been out
long enough to give designers a chance to
learn which of the AC tubes are suitable
and which are not. For example, the
heater type of tube ‘exemplified by the
—27 has gained considerably in popularity
over the filament type tube, because when
the heater tube is used the hum question
is a very minor one.

Four Tube All-Electric

A four tube set having two tuners, re-
generation in the detector, and two stages
of transformer coupled audio, has always
been one of the most popular because of
its simplicity, inexpensiveness, sensitivity
and tone quality. Such a receiver is par-

- heater type tube,

ticularly suitable for an AC receiver. The
diagram. of one of this type is given in
Fig. 1, :

It is assumed that an AC screen grid
tube is .used as RF amplifier. This tube
is available. It has the same cathode and
heating arrangement as the —27 type
tube- and the same amplification char-
aclt)eristics as the regular DC screen grid
tube.

Any screen grid tube is somewhat criti-
cal in regards to voltages. A grid bias of
about 1.5 volts is required. In a DC tube
this is obtained from the drop in a 10 ohm
resistor . in the filament circuit. This
method is not available in an AC tube.
And since grid batteries cannot be used
in an all-electric set, the only alternative
is to obtain the grid bias from a drop in
the plate circuit. Fig. 1, Rl, is provided
for that purpose. This should have a
value of about 750 ohms. If precise ad-
justment is necessary Rl might be made
variable, having a range from zero to
2,000 ohms, although a fixed. value will
give good.results. The resistor should
be by-passed by a condenser Cl of .001
mid. or larger.

When the grid bias on the tube is 1.5
volts the plate voltage should be 135 volts
and the screen grid voltage 45 volts. It
is well to use a B battery eliminator hav-
ing variable voltage taps in order that the
best combination of voltages may be ob-
tained. The adjustment is best done ex-
perimentally, striving for loudest signals.

Humless Detection

For detector a —27 heater type is used,
because that is the only AC tube which
gives humless detection. The grid con-
denser and grid leak method of detection
is used because that is: more sensitive
than grid bias detection and is more suit-
able in a four tube receiver. The custom-
ary values of .00025 mfd. and 2 megohms
should be used for C, and R, but the
resistor should be of the metallized type.
The grid return is to the cathode thus
giving zero bias tot he grid.

The first audio amplifier is also a =27
It is used because it
is a good amplifier and it does not con-
tribute any hum to the signal. It is
coupled to the detector by means of a
transformer T1. It is also coupled to the
final tube by a transformer, T2. If these
transformers are selected from among the
‘modern high grade
quality of the output will be excellent.

The first audio tube requires a grid bias
of about 7.5 volts when the plate voltage
is 135 volts. This bias is provided by the
drop in R3. Since the plate current will

- used with AC on the filament.

transformers, the -

former (with two 2.5 volt windings).

C1-.One Aerovox .001 mfd. condenser.

C2, C3—Two Hammarlund .0005 mfd.
midline condensers. }

C4—One Aerovox .00025 mfd. grid con-
denser with clips.

C5—One Aerovox .0805 fixed condenser.

C6, C7, C8—Three Tobe 1 mfd. by-pass
condensers, 200 volt test.

C9—One Tobe 4 mfd. by-pass condenser
(200 volt test).

R1—One 2,000 ohm variable Frost resis-
tor.

R2—One Lynch metallized grid leak.

R3—One 1,250 ohm fixed resistor (1,900
or 1,500 may be used).

R4—One 2,150 ohm resistor.

One National type 3580 B battery elim-
inator.

Three Y type sockets.

One X type socket.

Eight binding posts. .

Two National Velvet vernier dials.

be about 6 milliamperes the value of R3
should be about 1,250 ohms. Either a
1,000 or a 1,500 ohm resistor may be used
as the value is not critical. But the re-
sistor should be by-passed with a con-
denser C8 which should not be smaller
than 1 mfd. '

Power Tube Adjustment

A —71A type power tube is recom-
mended. This requires a plate voltage of
180 volts and a bias of 43 volts when
_ i The bias
is provided by R4, which should have a
value of 2150 ohms. The circuit will
work on a 2,000 ohm grid resistor but it
will not stand quite so much volume. This
resistor should be shunted with a con-
denser C9, which should not be smaller
than 4 mid.

The filter in the plate circuit of the
power tube should consist of a 4 mifd., or
larger, condenser Cl10 and a 30 henry
choke Ch, the coil being designed for a
plate current of 50 milliamperes or more.
The speaker should be returned to the
mid-tap of the filament transformer in
order to reduce as much as possible the
feed-back of signal current through the

power supply.

Efficient By-passing

There are three by-pass condensers
which have not yet been mentioned. One
is C5, 0005 mfd., which must be used to
make regeneration and detection efficient.
The next is C6. This is connected from
thg grid post on the socket of the screen
grid tube to ground. If this condenser is
made 1 mid. or larger it will not only
serve effectively to maintain the screen
grid voltage constant with respect to sig-
ual voltages but it will also serve to by-
pass the plate supply of the detector,
since these are connected to the same tap
on the voltage supply.

It is true that there is a condenser
across this tap in the voltage supply but
it does not by-pass the leads. Hence the

w
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extra condenser is an exceptionally help-
ful adjunct.

The same thing applies to condenser
C7, which serves to by-pass the 135 volt
tap. ¢ Its main purpose, however, is to
maintain the rotor of C3 at ground po-
tential with respect to radio frequency,
and hence to eliminate body capacity.

Tuned Primary

Each of the two tuning condensers C2
and C3 should have a capacity of .0005
mfd., and the two tuning coils L2 and 1.3
should be wound for this capacity. The
first coil is an auto-transformer. That is,
‘ch_eI antenna is conductively coupled to the
coil.

The primary L3 of the three circuit coil
is tuned in order to couple the screen
tube effectively to the succeeding tube.
Both an antenna and a three circuit tuner
especially designed for this circuit are
available.

A filament transformer having one 2.5
volt winding capable of delivering 6 am-
peres and one 5 volt winding capable of
delivering 74 ampere is necessary. Both
of the windings should be center-tapped.
The mid-tap on the 2.5 volt winding is
connected to the 45 volt tap as a means
of reducing hum.

Reducing Ground Hum

The ground should be connected to B
minus.

All the hum that is heard in a receiver

operated partly or entirely on AC is not
due to lack of filtering or balancing of
the filaments. Some of it comes from the
power line, and this hum carries with it
clicks and crashes and various line noises.

It has been found that this noise may
be reduced by connecting a 25 watt lamp
between the ground on the set and one
side of the power line. Actually, -the
ground side of the line should be con-
nected to the ground on the receiver by
a hedvy wire. But if this is done theére
is danger of blowing fuses, Hence the
lamp is used as a partial ground connec-
tion, and as an indicator of a possible
wrong connection. ~ If the plug of' the
power transformer is inserted into the
outlet in the wrong direction the lamp
lights up. If in the right direction it re-
mains dark. Only when dark does it
serve the purpose for which it was in-
tended. ’

Double Socket Needed

Since there are two transformers in the
circuit described here, both should be on
the lamp. This means that an extension
cord provided with a two-way socket
should be used. One side of this exten-
sion cord should be connected to the
lamp. Then there is litle chance of blow-
ing fuses.
inserted into the outlet in the wrong way
the lamp lights up but nothing else will
happen. If it is plugged in the right way
the lamp will not light up. The plug
should be left that way. A lamp larger
than 25 watts will be more effective.

- Use a Fuse Block

For the lamp and the two-way adapter
a two-socket fuse block may be used, the
lamp being inserted in one of the sockets
and the two-way adapter in the other.
The wirjng of the arrangement is’ shown
in Fig. 2.

The filament and power transformers
are identified, also the 25-watt lamp and
the ground connection, which is also B—.

If the extension cord plug is

(F/LAIV)EN T TRANSFORMER

HigH
—® 5-
VOLTAGE

FIG. 2
HOW TRANSFORMERS, THROUGH
A TWO-WAY PLUG THAT HAS A
MALE PLUG FOR THE CONVE-
NIENCE OUTLET.

Desigh_ for a DC

Electric Receiver

(Continued from page 9)

resistor would have to be expended else-
where if no bias were used.

The grid bias is obtained from the drop
in R1. Normally the cu{rent through this
resistor is .198 ampere,’ the sum of the
filament currents of the first two tubes.
This current is to cause a drop of 1.5
volts. Hence R1 should be 7.5 .ohms.

‘This assumes that the current is actually
.2 ampere.

The current required for the other tubes
is .25 ampere. This is 50 milliamperes
more than the current for the two first
tubes. Hence a variable resistor R2 is
connected in parallel with R1 and the 3.3
volt filaments. This variable resistor is
adjusted so that 50 milliamperes flow
through it when the wvoltage .across it
is 4.8 volts. That is R2 should be set at
98 ohms or a little less. This resistor
can also be used as volume control be-
cause if it is set at zerd no filament cur-
rent at all flows through filaments of the
first two tubes. The resistance should
never be made greater than 100 ohms for
then the filaments of the two first tubes
will get too much current. This means
the resistance should be so arranged that
it. cannot be opened.

Bias Adjustment

The grid of the detector.is returned to
the positive end of the filament, since
the grid condenser and grid leak method
of detection is~used. The grid return of
the first audio is connected to the nega-
tive end of the line. Thus the bias on
the tube is 4.8 volts for normal adjust-
ment of R2. The grid return of the power
tube is returned to the same point, thus
giving tube a normal bias of 9.4 volts.
If that bias should prove to be too high
the return may be made to the negative
end of the filament of the- first audio
tube, when the bias will. be 5 volts.

The variable resistor R4 is put in the
positive end of the line to drop the excess
voltage. Since the current is .25 ampere
and the xcess voltage is 952 volts, the
value of R4 should be 381 ohms. Also
since the voltage of the line may rise as

n an AC Receiver A

gﬁdolph

high as 125 volts, when the excess voltage
will be 110.2 volts, provision for increasing
the value of R4 up to 441 ohms. The resist-
ance must be able to carry .25 ampere
continuously. There is no regular rheo-
stat which will meet the conditions im-
posed on this resistor. Hence it must be
improvised. A 40 watt electric light has
a resistance of about 300 ohms, and this
may be used as part of R4. A 30 watt
lamp has a resistance of about 400 ohms.

The most probable value of the line
voltage is 115 volts, and for this voltage
the value of R4 should be 400 ohms. The
most suitable lamp should be selected for
the main resistor and then the highest
rheostat which will carry .25 ampere
should be connected in series for the final
adjustment,

Besides lamps taere are various com-
mercial resistors which fit into standard
lamp sockets, and of these there are
many different fixed values.

All the plate current passes through
the choke coil Ch. This coil should have
an inductance of at least 30 henries and .
a current carrying capacity of 35 milli-
amperes. Practically any filter choke
will meet the conditions.

The available plate voltage is divided
by R3, a voltage divider having two taps,
one at 45 and another at 90 volts. For
practical purposes the voltage will be
divided accurately enough if two 3,000
ohm resistors and one 1,000 ohm resistor
be connected in series with the taps placed
at the junctions. The 1,000 ohm unit
should be placed on the positive side.

All the line voltage available after the
filter is put on the plates of the first and
the last tubes,

Thorough by-passing is a necessary
condition for the success of a circuit of*
this type. The first by-pass condenser
is C7, and this is also the most important
as it not only by-passes the plate supply
but also the -filament supply. It should
not be smaller than 4 mifd, and it need
not be rated at more than 250 volts on
DC. C8 is next in importance. It should
be a 4 mfd. of the same voltage rating
as C7.

The other by-pass condensers need not
be so large. In fact 1 mfd. will suffice
for C4, C6, C10, Cl1, C12 and C13. C5
should be .0005 mid.

Transformer coupling is used in the
audio amplifier because this is more suc-
cessful in series connected circuits than
any other.

The tuner portion of the circuit is like
that in four tube Diamond of thg Air for
screen grid tubes, descriptions of which
have appeared in Rapio WorLD.

Single Switch Control

In constructing an AC receiver. for use
with a B battery eliminator that was
made separatelv. either in a factory or at
honte, the switch on the front panel, if
of the AC type. may go directly to the
110-volt main. The receéiver side of the
switch goes to the filament transformer
and the power transformer.

A three-way plug serves an excellent
purpose in enabling single switch control.
One pair of leads- goes from one, of the
three receptacles to the line. The two
cables from the transformers (power and
filament) go into the two remaining
sockets. The switch ' makes and breaks

~one of the panel cable leads going %o

the line.
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THE USE OF TRlMMER_S, WHERE GANG TUNING IS E
TUNING OF EACH STAGE. THE TRIMMERS ARE ON
DISTANT SIGNALS. THE DIAGRAM IS THA

An engineering method for precision in
gang tuning, by charting the tuming curve of
each stage, and lifting or lowering divergent
slopes until they coincide, was described by
J. E. Anderson in the December 22d issue.
The curves were given, also the mathemati-
cal formulae for attainment of the desired
result,

The following article deals with the same
general subject, dwelling, however, on mak-
wmg independently tuned dials track nicely.
While Mr. Anderson’s article was intended
for laboratory guidance, the following one
deals with good methods, more readily ap-
plicable, although mnot quite so accurate in
final results. It will be welcomed by those
seeking to effect equality of tuming without
resort to mathematics—~EDITOR.

* K %

IF you have. two or more tuning dials
on your receiver, do they tune alike?
If not, can you make them do so?

You can. It is often quite easy to ac-
complish this result, although other times
considerable pains must be taken, due to
circuit complexities.

A general understanding of why the
differences arise, helps immeasurably to
create the solution.

Let us assume a two-dial receiver. The
dial A at left tunes the antenna coil’s
secondary. The other dial, B, tunes either
the primary or the secondary of an inter-
stage cojl, for instance an RF trans-
former or a three-circuit tuner.

If there is dissimilarity in the tuning,
most likely the left-hand dial gives lower
readings on the low wavelengths than
does the other. Assuming that lower dial
numbers denote lower capacity of the
tuning condenser, likely the antenna ca-
pacity effect, reflected in the secondary
of the antenna coil, contributes the ca-
pacity that would cause the difference
between the two readings.

Smaller Numerical Difference

Now, if the same dials are tuned for a
high wavelength station, say, 492 meters,
they may read almost identically. This
is on account “of the construction of the
tuning condensers. They are straight
frequency line;, ar a modification thereof,
which means that the rate of capacity
change is rapid. At the lower capacity
settings the rate of capacity change is
small. Therefore a small difference in
capacity at the low wavelengths will show
up as a large difference numerically—say,

7 to 10 degrees difference between the

two dials, even more. But at the higl}er
wavelengths, where the stray capacity,
that makes the difference in tuning, is

Contributing Editor

only a small percentage of the total ca-
_pacity, in the tuned circuit, the dials tend
to read together.

The same capacity difference exists, as
in the tuning of lower wavelengths, but
the dial spread representative of this dif-
ference is highly contracted, just as the
capacity change is highly enlarged. The
rule of opposites prevails. The higher
the dial reading, the less the apparent ca-
pacity difference between the two cir-
cuits. The actual capacity difference is
the same in both instances.

It is assumed that the inductances in
the tuned circuits are equal. Then to
bring in any particular frequency, the
capacity must be equal in each circuit.
If the capacity must be equal, why are
the dial readings unequal? Because some
stray capacity is in one circuit to a far
greater extent than it is in the other, and
that capacity is ever present. The tuning
capacity is simply in addition to.the stray
capacity. Hence less capacity need be
supplied by the tuning condenser in that
circuit that has the greater stray capacity.
Thus the dissimilarity in dial readings
arises. :

Needs Accurate Gang Condenser

In constructing a single dial receiver
it is necessary to match up the induc-
tances .and capacities, so that equal in-
ductance is obtained, and, at any given
dial setting, equal capacity. The equality
of inductance s the task of the coil man-
ufacturer. The equality of capacity de-
pends on the matched accuracy of the
ganged tuning condenser and the circuit
components. The type of tubes used
has much to do with capacity equality
or difference. ‘

It is really hard to obtain equal ca-
pacity at any given setting of a dial which
actuates ganged condensers. The trouble-
some antenna effect must be overcome.
This introduces capacity into the sec-
ondary of the antenna coil of such a high
order that unless some means of over-
coming the difficulty is provided, the re-
ceiver may not be sensitive or selective.

Hence, where single control is used,
identical capacity for identical frequency
is necessary, the tolerance being 1 per
cent. A ganged condenser of this accur-
acy costs money. The makers of factory-
manufactured receivers now realize the
need for using fine condensers, therefore
the home constructor and the custom set
builder should do no less.

Where each stage is separately tuned,
or where the antenna stage is separately
tuned and two or three succeeding stages

o
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MPLOYED, IS EQUIVALENT TO THE INDIVIDUAL
THE FRONT PANEL, FOR USE ON WEAK OR
T OF THE THE SARGEANT RAYMENT.

By Capt. Peter V. O’Rourke

are ganged, an additional convenience
is afforded when both dials tune alike.
You then know at a glance when you are
at or near resonance, the accuracy being
valuable when tuning in weak, far-distant
signals particularly. Hence the desire to
have dials “track” is due to a preferance
for convenience in tuning. ‘
From the foregoing the rule may be
easily understood that the stage affording

. the lower dial setting for a given fre-

quency has more inductance than the
other or more capacity. )

The greater inductance is seldom the
cause in factory-made coils, as virtually
all such coils are machine wound, jigs bé-

_ing used that permit only the same length

of wire to be wound on the form, and thé
terminal holes being previously drilled as
an additional precaution. Therefore, ex-
cept in home-made coils, where the pres-
sure exerted in winding may vary, or the
number of turns be fractionally or greater
discrepant, no special consideration need
be given to the inductance.

Tune in a station near the low end of
the dial, say, around 250 meters, and note
the dial readings. Then remove _turns
from the coil that has across it the tuning
condenser that gives the lower reading.

The diminished inductance will require
higher capacity. The objective is to °
make both dials read alike, therefore sim-
ply turn the lower reading dial until it
reads exactly the same as the other, and
remove a turn at a time from the tuned
coil until the signal comes in loudest.

Capacity Difference Most Common

A little problem arises, whether you
have reached the “loudest” point. But
if you will notice the volume in the first
instance, remember that you desire to
duplicate it. If in doubt, turn the ad-
justed condenser back a little bit, and if
volume increases you should remove an-
other turn or so. .

This disposes of inductance equaliza-
tion, but does not confine it more nar-
rowly than to unit turns. Of course, any
who so desire may remove fractional
turns. Since home-made coils alone are
the ones affected, even this split-turn ad-
justment will not prove onerous.

By far the greater number of diver-
gences arise from capacity difference.
There is the antenna capacity reflected
in the secondary of the first coil, but
which is not a ratable factor in the suc-
cessive stages. Also, the length of the
leads in different stages, and the method
of coil connections, have some bearing on
any difference that may creep in. The
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types of tubes contribute their share. The
creen grid tube has'a low input capacity
Kgrid to filament) and if a different sort
lEof tube follows, e.g., —O01A, then at the
;qower wavelengths the tuning dials will
liread differently, although the inductances
‘gre equal. Also, coils with a large num-
\lber ofturns on primary and secondary will
‘-%ive lower dial readings, due to the -dis-
[tributed capacity and to the reduction in
{finductance caused by a high mutual. Also
he way a tube is worked affects the
rid-to-filament capacity actually present,
it being higher in detector circuits than
in amplifier circuits.
Therefore if your circuit uses- screen
rid tubes and the dial readings obtained
theréon contrast with the reading of the
etector input dial, the detector may
ishow a lower reading than the others,
'?ven than the antenna coil's circuit, for
the reflected capacity of the antenna may
be less than the difference in input ca-
{ipacity between the screen grid tube and
the detector.
: Price of Single Control
‘.’ The first test to make in any instance
arising under use of dissimilar tubes is to
(determine whether the detector tuning
icovers the entire wavelength band, 200
fo 545 meters, (1,500 to 550 kc.). Next
‘determine whether the screen grid cir-
icuit does likewise. The likelihood is that
if either fails to cover the whole band,
he absent part will be small and, if both
miss, will be in opposite directions.
. The screen grid circuit may not tune
‘high enough and the other not low
‘enough.
I}{ Therefore you may take it for granted
r_}that some extra fixed capacity is needed
lacross the secondary tuned circuit that
thas a screen grid tube in it. That may
ibe a midget or junior condenser, 9 plates
‘or so, connected across the tuning ca-
ipacity, but not placed on'the front panel,
since it will not be varied.
| Remove turns-from the detector coil
until it tunes low enough, then adjust
ithe junior condenser in the other circuit
until a given low wavelength gives iden-
tical readings on both dials. The other
isettings of the dials will track nicely.
Where circuits are individually tuned
ithere is no advantage in using triming
icondensers or inductive trimmers. Where
gang tuning is resorted to, trimming is
he only way to obtain maximum sensi-
tivity all over the dial.
Many, like the convenience of strictly

SO E

single dial tuning, and are entitled to
enjoy it, but must realjze that there is
some sacrifice of sensitivity, and perhaps
selectivity. Roughly, the strictly single
dial receiver is about 25 per cent. less
sensitive than where individually tuned
circuits are used, even when strict single
control is at its best. Trimmers are. the
equivalent of individually tuned circuits.

There is one serious ,effect that has
not even been broached. That is shield-
ing. The size of the shield and of the
coil diameter is important. If the coil is
too large in respect to the shield, or the
shield too small for a large coil, there
will be an almost incredibly high reac-
tance drop. ' It may be capitative, in the
main, if the coil terminals are so located
that the high potentials are close to the
grounded shield.

Wherever there is a voltage difference
there is a capacity effect.

More than likely, if dwarfed shields or
too-large coils are used, the reactance
drop is considerably inductive, due to the
interference the flux encounters.

Instead of the coil field having a free

‘ path it is confined by the shield, against

which it strikes.
The Boy and the Air Rifle
When you were a boy you probably

fired an air rifle at a factory window on -

a Sunday afternoon and watched the
pellets bounce off. Naturally, if you fired
into open space the bullet would travel
farther. Hitting the window pane, not
only was the bullet’s progress interrupted,
but the bullet came a small part of the
way back again. Contrast the point
~where the unimpeded -ball would drop
with the point where it fell after the
rebound. )

With the flux in the undersized “can”
the rebound is much more serious. At all
hazards, you have less inductance. There-
fore if you can not tune in the entire
wavelength band when you clamp on a
falsely chosen shield, better get a large
shield, or at least add more turns to the
tuned part of the coil

The addition of turns in this instance
may cheat you out of some of the lower
wavelength stations, due to high distrib-
uted capacity, the capacity effect still ob-
taining in the shield, and the inductive
drop, so anything other than excellent
choice of shield and coil is a makeshift.

For a given diameter of tubing the
shield should be no closer to the nearest
part of the coil than the full diameter of

OTHERWISE UNACCOUNTABLE DIFFERENCE IN DIAL SETTINGS OF INDIVIDUALLY TUNED STAGES
ARISES FROM THE SHIELDING OF ONE AND NOT THE OTHER OR OTHERS.
ING THE INDUCTANCE 1S LESS, DUE TO THE REFRACTION OF FLUX.

TO KEEP IN STEP, BUT THE READINGS MAY “CROSS.”

IN ANY INSTANCE OF SHIELD-
THE DIALS NOT ONLY MAY FAIL

the coil. There would be still some re-
fraction of flux, but to no harmful degree.

All shielding causes refraction.

About as big a problem in equalization
of dial readings as any you could en-
counter is the one of crossed curves. A
curve is drawn for each of two dials, for
instance, where frequency or wavelength
is plotted against dial settings. If the
curves cross it means that the dials differ
in opposite directions on opposite sides
of the intersection.

In physical manipulation of the dial
this would work out as follows: a station
at 260 meters would come in a 20 on the
left-hand dial (A) and at 24 on the right-
hand dial (B). at 40 on both dials an-
other station—at 350 meters—would come
in. Hence the dials have been drawing
toward each other as higher wavelengths
are reached.

Now, after 40 the strange part arises.
The dial (B) that was showing a com-
paratively rising characteristic, which was
the right-hand one, begins to show a
falling characteristic, so that after 40 it
reads lower in comparison to the other
dial, whereas previously it read higher.

If the dial readings cross somewhere
near the middle of the dial it means that
the two tuning inductances represented
are not equal. If they were equal the
readings never would cross, that is, the
log curves of the two tuning circuits
would be parallel. If the two inductances
are not equal, the two dials readings do
not necessarily cross between the limits
of the dial, but that does not mean the
corresponding curves do not cross. They
would if they were extended, either be-
vond the high limit or beyond the low.

If the two log curves cross beyond the
upper limit they approach each other as
the wavelength increases, that is; as the
dial readings approach 100. If the lines
cross beyond the lower limit they diverge
as the wavelength is increased, but con-
verge as the wavelength is decreased.

These facts suggest what to do when
certain readings are obtained when these
do not track along. For example, if 550
kc tunes in at 100 on one dial and at 95
on the other and if the dials tune to-
gether at 1,200 kc., inductance should be
added, by increasing the turns, on the
coil which tunes in at 100. Turns should
be added until both tune in at 95. This
may not be enough to make the two
curves parallel, but it may be enough
to make the tuning characteristic satis-
factory.

v
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THE USE OF TRIMME}{S, WHERE GANG TUNIN
TUNING OF EACH STAGE, THE TRIMMERS A
DISTANT SIGNALS.

An engineering method for precision in
gang tuning, by charting the tuning curve of
each stage, and lifting or lowering divergent
slopes until they coincide, was described by
J. E. Anderson in the December 22d issue.
The curves were given, also the mathemati-
cal formulae for attainment of the desired
result.

The following article deals with the same
general subject, dwelling, however, on mak-
mg independently tuned dials track wnicely.
While Mr. Andersow’s article was intended
for laboratory guidance, the following ome
deals with good methods, more readily ap-
plicable, although not quite so accuraie in
final results. It will be welcomed by those
seeking to effect equality of tuning without
resort to mathematics—EDITOR.

* Kk ok

IF you have.two or more tuning dials
on your receiver, do they tune alike?
If not, can you make them do so?

ou can. It is often quite easy to ac-
complish this result, although other times
considerable pains must be taken, due to
circuit complexities. )

A general understanding of why the
differences arise, helps immeasurably to
create the solution.

Let us assume a two-dial receiver. “The
dial A at left tunes the antenna coil’s
secondary. The other dial, B, tunes either
the primary or the secondary of an inter-
stage cojl, for instance an RF trans-
former or a three-circuit tuner.

If there is dissimilarity in the tuning,
most likely the left-hand dial gives lower
readings on the low wavelengths than
<does the other. Assuming that lower dial
numbers denote lower capacity of the
tuning condenser, likely the antenna ca-
pacity effect, reflected in the secondary
of the antenna coil, contributes the ca-
pacity that would cause the difference
between the two readings.

Smaller Numerical Difference

Now, if the same dials are tuned for a
high wavelength station, say, 492 meters,
they may read almost identically. This
is on account "of the construction of the
tuning condensers. They are straight
frequency line, or a modification thereof,
which means that the rate of capacity
change is rapid. At the lower capacity
settings the rate of capacity change is
small. Therefore a small difference in
capacity at the low wavelengths will show
up as a large difference numerically—say,

7 to 10 degrees difference between the

two dials, even more. But at the higher
wavelengths, where the stray capacity,
that makes the difference in tuning, is

Contributing Editor

only a small percentage of the total ca-

pacity, in the tuned circuit, the dials tend

tc read together.

The same capacity difference exists, as
in the tuning of lower wavelengths, but
the dial spread representative of this dif-
ference is highly contracted, just as the
capacity change is highly enlarged. The
rule of opposites prevails. The higher
the dial reading, the less the apparent ca-
pacity difference between the two cir-
cuits. The actual capacity difference is
the same in both instances.

It is assumed that the inductances in
the tuned circuits are equal. Then to
bring in any particular frequency, the
capacity must be equal in each circuit.
If the capacity must be equal, why are
the dial readings unequal? Because some
stray capacity is in one circuit to a far
greater extent than it is in the other, and
that capacity is ever present. The tuning
capacity is simply in addition to -the stray
capacity. Hence less capacity need be
supplied by the tuning condenser in that
circuit that has the greater stray capacity.
Thus the dissimilarity in dial readings
arises. :

Ne}eds Accurate Gang Condenser

In constructing a single dial receiver
it is necessary to match up the induc-
tances .and capacities, so that equal in-
ductance is obtained, and, at any given
dial setting, equal capacity. The equality
of inductance is the task of the coil man-
ufacturer. The equality of capacity de-
pends on the matched accuracy of the
ganged tuning condenser and the circuit
components. The type of tubes used
has much to do with capacity equality
or difference. '

It is really hard to obtain equal ca-
pacity at any given setting of a dial which
actuates ganged condensers. The trouble-
some antenna effect must be overcome.
This introduces capacity into the sec-
ondary of the antenna coil of such a high
order that unless some means of over-
coming the difficulty is provided, the re-
ceiver may mnot be sensitive or selective.

Hence, where single control is used,
identical capacity for identical frequency
is necessary, the tolerance being 1 per
cent. A ganged condenser of this accur-
acy costs money. The makers of factory-
manufaétured receivers now realize the
need for using fine condensers, therefore
the home constructor and the custom set
builder should do no less.

Where each stage is ‘separately tuned,
or where the antenna stage. is separately

tuned and two or three succeeding stages

RE ON THE FRONT P
THE DIAGRAM IS THAT OF THE THE

By Capt. Peter V. O’Rourke

o
D
e

G IS EMPLOYED, IS EQUIVALENT TO THE INDIVIDUAL

ANEL, FOR USE ON WEAK OR
SARGEANT RAYMENT.

are ganged, an additional convenience
is afforded when both dials tune alike.
You then know at a glance when you are
at or near resonance, the accuracy beinhg
valuable when tuning in weak, far-distant
signals particularly. Hence the desire to
have dials “track” is due to a preferance
for convenience in tuning.

From the foregoing the rule may be
easily understood that the stage affording

. the lower dial setting for a given fre-

quency has more inductance than the
other or more capacity.

The greater inductance is seldom the
cause in factory-made coils, as virtually
all such coils are machine wound, jigs be-
_ing used that permit only the same length
of wire to be wound on the form, and thé
terminal holes being previously drilled as
an additional precaution. Therefore, ex-
cept in home-made coils, where the pres-
sure exerted in winding may vary, or the
number of turns be fractionally or greater
discrepant, no special consideration need
be given to the inductance.

Tune in a station near the low end of
the dial, say, around 250 meters, and note
the dial readings. Then remove .turns
from the coil that has across it the tuning
condenser that gives the lower reading.

The diminished inductance will require
higher capacity. The objective is to °
make both dials read alike, therefore sim-
ply turn the lower reading dial until it
reads exactly the same as the other, and
remove -a turn at a time from the tuned
coil until the signal comes in loudest.

Capacity Difference Most Common

A little problem arises, whether you
have reached the “loudest” point. But
if you will notice the volume in the first
instance, remember that you desire to
duplicate it. If in doubt, turn the ad-
justed condenser back a little bit, and if
volume increases you should remove an-
other turn or so. '

This disposes of inductance equaliza-
tion, but does not confine it more nar-
rowly than to unit turns. Of course, any
who so desire may remove fractional
turns. Since home-made coils alone are
the ones affected, even this split-turn ad-
justment will not prove onerous.

By far the greater number of diver-
gences arise from capacity difference.
There is the antenna capacity reflected
in the secondary of the first coil, but
which is not a ratable factor in the suc-
cessive stages. Also, the length of the
leads in different stages, and the method
of coil connections, have some bearing on
any difference that may creep in. The

i
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> OTHERWISE UNACCOUNTABLE DIFFERENCE IN DIAL SETTINGS OF iNDlVlDUALLY TUNED STAGES

ARISES FROM THE SHIELDING OF ONE AND NOT THE OTHER OR OTHERS.

IN ANY INSTANCE OF SHIELD-

( ING THE INDUCTANCE IS LESS, DUE TO THE REFRACTION OF FLUX. 'THE DIALS NOT, ONLY MAY FAIL
i, TO KEEP IN STEP, BUT THE READINGS MAY “CROSS.”

“ypes of tubes contribute their share. The
icreen grid fube has-a low input capacity
lgrid to filament) and if a different sort
of tube follows, e.g.,, —01A, then at the
iower wavelengths the tuning dials will
Ylead differently, although the inductances
fire equal. Also, coils with a large num-
Iher ofturns on primary and secondary will
ive lower dial readings, due to the -dis-
fributed capacity and to the reduction in
imductance caused by a high mutual. Also
%he way a tube is worked affects the
'rid-to-filament capacity actually present,
& being higher in detector circuits than
n amplifier circuits.

I Therefore if your circuit uses- screen
i rid tubes and the dial readings obtained
thereon contrast with the reading of the
etector input dial, the detector may
ow a lower reading than the others,
‘tven than the antenna coil’s circuit, for
he reflected capacity of the antenna may
ye less than the difference in input ca-
jacity between the screen grid tube and
fihe detector.

,g. Price of Single Control

Yl The first test to make in any instance
irising under use of dissimilar tubes is to
letermine whether the detector tuning
4overs the entire wavelength band, 200
iy 545 meters, (1,500 to 5?0 kec.). Next
lletermine whether the screen grid cir-
lhuit does likewise. The likelihood is that
{t either fails to cover the whole band,
“he absent part will be small and, if both
tniss, will be in opposite directions.

T The screen grid circuit may not tune

high enough and the other not low
‘i{:nough.
% Therefore you may take it for granted

ghat some extra fixed capacity is needed
cross the secondary tuned circuit that
faas a screen grid tube in it. That may
be a midget or junior condenser, 9 plates
Ur so, connected across the tuning ca-
Pacity, but not placed on'the front panel,
fince it will not be varied.

| Remove turns from the detector coil
antil it tunes low enough, then adjust
he junior condenser in the other circuit
ntil a given low wavelength gives iden-
ical readings on both dials. The other
Lettings of the dials will track nicely.
Where circuits are individually tuned
tthere is no advantage in using triming
‘ondensers or inductive trimmers. Where
ang tuning is resorted to, trimming is
he only way to obtain maximum sensi-
ivity all over the dial.

! Many, like the convenience of strictly

single dial tuning, and are entitled to
enjoy it, but must realjze that there is
some sacrifice of sensitivity, and perhaps
selectivity. Roughly, the strictly single
dial receiver is about 25 per cent. less
sensitive than where individually tuned
circuits are used, even when strict single
control is at its best. Trimmers are. the
equivalent of individually tuned circuits.

There is one serious  effect that has
not even been broached. That is shield-
ing. The size of the shield and of the
coil diameter is important. If the coil is
too large in respect to the shield, or thé
shield too small for a large coil, there
will be an almost incredibly high reac-
tance drop. ' It may be capitative, in the
main, if the coil terminals are so located
that the high potentials are close to the
grounded shield. -

Wherever there is a voltage difference
there is a capacity effect.

More than likely, if dwarfed shields or
too-large coils are used, the reactance
drop is considerably inductive, due to the
interference the flux encounters.

Instead of the coil field having a free
path it is confined by the shield, against
which it strikes.

The Boy and the Air Rifle

When you were a boy you probably
fired an air rifle at a factory window on
a Sunday afternoon and watched the
pellets bounce off. Naturally, if you fired
into open space the bullet would travel
farther. Hitting the window pane, not
only was the bullet’s progress interrupted,
but the bullet came a small part of the
way -back again. Contrast the point
~where the unimpeded -ball would drop
with the point where it fell after the
rebound.

With the flux in the undersized “can”
the rebound is much more serious. At all
hazards, you have less inductance. There-
fore if you can not tune in the entire
wavelength band when you clamp on a
falsely chosen shield, better get a large
shield, or at least add more turns to the
tuned part of the coil.

The addition of turns in this instance
may cheat you out of some of the lower
wavelength stations, due to high distrib-
uted capacity, the capacity effect still ob-
taining in the shield, and the inductive
drop, so anything other than excellent
choice of shield and coil is a makeshift.

For a given diameter of tubing the
shield should be no closer to the nearest
.part of the coil than the full diameter of

the coil. There would be still some re-
fraction of flux, but to no harmful degree.

All shielding causes refraction.

About as big a problem in equalization
of dial readings as any you could en-
counter is the one of crossed curves. A
curve is drawn for each of two dials, for
instance, where frequency or wavelength
is plotted against dial settings. If the
curves cross it means Ehat the dials differ
in opposite directions' on opposite sides
of the intersection.

In physical manipulation of the dial
this would work out as follows: a station
at 260 meters would come in a 20 on the
left-hand dial (A) and at 24 on the right-
hand dial (B). at 40 on both dials an-
other station—at 350 meters—would come
in. Hence the dials have been drawing
toward each other as higher wavelengths
are reached.

Now, after 40 the strange part arises.
The dial (B) that was showing a com-
paratively rising characteristic, which was
the right-hand one, begins to show a
falling characteristic, so that after 40 it
reads lower in comparison to the other
dial, whereas previously it read higher.

If the dial readings cross somewhere
near the middle of the dial it means that
the two tuning inductances represented
are not equal. If they were equal the

- readings never would cross, that is, the

log curves of the two tuning circuits
would be parallel. If the two inductances
are not equal, the two dials readings do
not necessarily cross between the limits
of the dial, but that does not mean the
corresponding curves do not cross. They
would if they were extended, either be-
yond the high limit or beyond the low.

If the two log curves cross beyond the
upper limit they approach each other as
the wavelength increases, that is; as the
dial readings approach 100. If the lines
cross beyond the lower limit they diverge
as the wavelength is increased, but con-
verge as the wavelength is decreased.

These facts suggest what to do when
certain readings are obtained when these
do not track along. For example, if 55
ke tunes in at 100 on one dial and at 95
on the other and if the dials tune to-
gether at 1,200 kc., inductance should be
added, by increasing the turns, on the
coil which tunes in at 100. Turns should
be added until both tune in at 95. This
may not be enough to make the two
curves parallel, but it may be enough
to make the tuning characteristic satis-
factory. i
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Inductance What Is le?

Nobody Knows; All We Can Do Is Use and Measure It

colL OF
o MANY TEYRNG
THIS ILLUSTRATES HOW THE INDUCTANCE OF A COIL MAY BE SENSED.
AT LEFT IS A COIL OF MANY TURNS AND HIGH INDUCTANCE. AT
RIGHT A COIL OF SMALL INDUCTANCE. RESISTANCE IS FELT WHEN
THE MAGNET IS THRUST INTO THE LARGER COIL.

HAT is inductance? That is a

question often asked by students of
electricity. The answer that is always
ready is that inductance is the total mag-
netic flux associated with a circuit when
the current flowing in that circuit is unity.
For example, the 1nductance of a ring is
the total magnetic flux threading the ring
when_one unit of current is flowing in
the ring. If the unit is the ampere the
inductance is measured in henries,

But that definition does not tell what
inductance is. It merely tells that it is
a coefficient of some kind—the ratio of
magnetic flux to current. Hence the de-
finition raises two questions:

What is magnetic lux? What is elec-
tric current? There is no ready answer
to either of these questions.

Another Definition

Another definition is in terms of en-
ergy. Inductance is equal to twice the
energy stored in the ¢ircuit, or about the
circuit, when one unit of current flows
in that direction. That definition, per-
haps, is more elucidating, for energy is
the same no matter what form it is in.
And we are more or less familiar with
mechanical energy. It is work in its
technical sense. From the energy point
of view, then, the inductance of a circuit
is twice the work which must be done
on the circuit to establish unit current in
that circuit.

Suppose a circuit has an inductance of
one henry and one ampere flows in that
circuit. It required one-half erg to estab-
lish that current. Let us compare that
with the kinetic energy of a moving body.
Take a pebble weighing one gram—about
15 grains. Let this fall one meter, or
39.37 inches. At the end of its fall it
has a kinetic energy of 98,000 ergs, or
196,000 times as much. as the energy ne-
cessary to start a current of one am-
pere in a circuit having an inductance of
one henry.

Similarity of Form

There is a very close analogy between
the formulas for electrical energy and
mechanical energy. Suppose the induc-
tance of a circuit is L henries and the
current flowing in the circuit is i amperes.
The energy stored in the magnetic field
is then I4Li* ergs. Suppose also that a
mass of M grams is moving with a veloc-
ity of v centimeters per second. The
energy associated with the moving mass
is then ¥Mv’ ergs. Thus the two. for-

By J. E. Anderson

Technical Editor

Co/L OF
FEW TURNS

mulas have identical form. The induct-
ance corresponds to mass and current to
velocity.

Mass has the property of inertia, that
is, the property of resisting changes in
veloc1tv A mass is just as reluctant to
stop if moving as it is to start if at rest.
Inductance has a similar property with
respect to current. It r651sts equally both
increases and decreases in current. For
this. reason 1nductance is called electric
inertia.

But this comparlson between the elec-
tric and the mechanical formulas does not
say what inductance is. It merely calls
attention to the similarity between the
properties of inductance and mass, be-
tween current "and velocity. }

As a matter of fact we know no more
what mass is than what inductance is.
True, we can put a massive body on
scales and weigh it. We say it is heavy.
But what is that which is heavy Not
the material, but the mass. We can
measure an. lnductance just as easily as a
mass. And when we get through we
don't know what either is. We just
know a certain property of each, and that
is all we can know about anythmg
. Every time the question “What is in-
ductance ?” comes up, it would be well to
supplement it by asking “What is mass?”
It is no more difficult to think inde-
pendently about inductance in terms of
its properties than to think of mass in
terms of its properties,

Other Similarities

The product of mas$ and velocity is
called momentum. Similarly the product
of inductance and current is called elec-
tric momentum, or flux. In one case we
have Mv and in the other Li for the mo-
menta. Time rate of change of mo-
mentum is the electromotive force with
which the inductance resists changes in
current.

If the mass remains constant, the force
1s just the rate of change in the velocity,
or the acceleration, times the constant
mass.

Similarly, if the inductance in a circuit
remains constant, the - electromotive
force is simply the product of the con-
stant inductance and the rate of change
of the current.

Thus the time rate of change of the
current in a circuit might be called the
-electric acceleration.

There is a direct way of determining
when a certain body has much mass, one

that affects the muscle sense. Take a
block of light wood of such size and
shape that it can he held conveniently in
the hand. Swing it back and forth as
rapidly as possible. There is not much
resistance to the swinging and no great
stress on the muscles is experienced. The
‘block of wood is called light. It has a
small mass.

Take arnother block of the same size
and shape but made of lead or some other
dense metal. Swing that likewise. It is
not possible to swing that back and
forth so rapldly as the piece of wood, and
a great stress is felt on the muscles, That
block is called heavy. It has much mass.

Cannot Sense Inductance

There is no such test for mductance
for we cannot take inductance in the
hand and swing it. There is no direct
way it can affect the senses, But we can
observe its effect on an electric current
read on an ammeter.

Suppose an inductance coil with air
core Is connected in series with a meter
and a battery. Close the circuit. The
current ¢comes up to full value almost in-
stantly. Now put an iron core in the
same coil and again close the circuit. The
current increases gradually. It takes an
appreciable time before it reaches its
final value. The inductance is now
greater. And the longer it takes for the
current to come to maximum value, the
greater is the inductance.

Indirectly the inductarice may be felt.
Suppose an air core inductance coil of
many turns be connected with its ter-
minals together. Take a magnetized rod
of steel—a very strong magnet. Thrust
this suddenly into the coil. A distinct
force of resistance is felt. Likewise a
resistance is felt when the magnet is sud-
dently withdrawn. The faster the magnet
is moved the greater the force. This is
somewhat analogous to the swinging of
the heavy lead weight. If the magnet is
thrust into a coil of only a few turns the
resistance would be much smaller. This
would correspond to the swinging of the
light block of wood.

Inductance is merely a property of an
electric circuit ;which is analogous to the
property of mass in a physical body. Al-
though it is defined as the total magnetic
flux in a circuit when unit current flows
in that circuit, it is not magnetic flux. . It
is no more flux than the mass of a body
is momentum.

Length or Not?

It is said that the unit of inductance is
a length, But that is only in the magnetic
system of units, In the electric system
of units it is something else. It is also
said that a unit of capacity is a length.
But that is only in the electric system
of units, In the magnetic system the
unit of capacity is something else,

Both capacity, and inductance are simply
properties of an electric circuit, and these
properties are such that the square root
of the reciprocal of the product of the
inductance and capacity in any one sys-
tem of units of measurements gives the
frequency with which that circuit oscil-
lates if excited. The properties give us
just a little more knowledge if the be-
havior of electricity itself. And what that
is we don’t know, either. ' We only know
how it behaves.



January 5, 1929

RADIO ‘WORLD

HOW CIRGUIT,
TWICE TUNED,
IS SELECTIVE

A very high voltage gain’may be ob-
tained per radio irequency stage 1ii both
the primary and the secondary are wped.
But the selectivity under “these conditions
is very poor, unless the mutual inductance
M, in the upper circuit herewith, is very
small, when the selectivity is very good.
If the mutual inductance, that is the
coupling between the two coils, is mod-
erately large, the two tuned circuits form
a band pass filter. )

The lower circuit in the figure is prac-
tically an electrical equivalent 'of the
upper. In this case the coupling between
the two circuits is by means of-.a coil M
in place of a mutual inductance. )

It is easy to determine the frequencies
at which the signal is greatest in the
lower circuit. Suppose the circuits Kl
and K2 are identical, having inductance
L and capacity C. Let M be the in-
ductance of the common coil.

Then one maximum falls at a frequency
determined by L and C, adn the other
falls at a frequency determinde by L4+2M
and C. Tt will thus be seen that presence
of M causes a second resonance peak a
little below the normal peak. The amount
by which this peak comes below the
normal peak is determined by 2M.

When such a tuning system is used
the value of M should be adjusted so that
the two peaks come at-about 10,000 cycles
apart, and the condensers should be set
so hat the carrier frequency desired falls
half way between the peaks.

When this is done the circ‘uit will be
-very selective and still it will not cut

sidebands. That is, it will retain the
quality, although the effective selectivity
is greatly increased.

The .behavior of the two circuits illus-
trated is the same, so that the statements
concerning frequencies of the peaks apply
to both.

The upper circuit is more practical. It
consists of two identical circuits placed
sothat they are loosely coupled. To vary
M between the two equal coils the coils
may be placed with their axes parallel
and the distance between them altered
until the circuits tune satisfactorily.

In connection with the lower circuit
it should be pointed, out that the grid
circuit of the tube should not be con-
nected across circuit K2 but the grid
should be coupled by means of another
winding. In other words, the coupler
should consist of two transformers and a
small coupling coil.

Pointers on Detection

By Grid Bias Method

Negative grid bias detection makes for
pure tone quality, but this method is more
difficult to get working properly than is
the leaky-condenser system of detection.
. The negative bia$ for detection always
is critical, so that within a couple of volfs
vou may get fine detection or sheer ampliv
fication, that is, no rectification. Once the
proper point is found, results are excellent.
What the negative bias should be will
depend on the type of tube, the plate
voltage and the plate load—the load being
a resistor or an audio coil. With most
tubes ‘negative bias detection reduces sen-
sittvity a little, but with the screen grid
tube the voltages may be so proportioned
that no sensitivity is lost.
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Selectivit

y VS. Volume

How the Search for the Happy Medium is Conducted

A RADIO receiver circuit may be re-
garded as something that has a cer-
tain total weight, in general composed of
selectivity and amplification. The dis-
position of these two principal compo-
nents is within the control of the circuit
designer. ‘

Assuming the same total stages, as
the selectivity increases the amplification
at radio frequencies decreases. As the
amplification at audio frequencies is not
affected, gréater selectivity always means
less volume. 0

Circuits, of course, will differ. S'or.ne
will provide more than average selectivity
at average volume; others_w1ll show a
great depression in selectivity and more
than average volume. The physical ma-
nipulation of the circuit, represented in
the tuning device, affects both volump and
selectivity. Single tuning control is an
example.

Simplicity Reigns

Wihile four years ago many knobs on
the front panel were tlie fashion, the era
of convenience was ushered in at about
the time the AC tubes appeared, in 1926,
and the rage for single tuning control
was born. .

In factory-made receivers, especially of
the tuned radio frequency type, controls
are usually limited to three or two.

Where a drum dial knob is centered
there are likely to be-two extra controls.
One may be a trimmer in the antenna
coupler stage, the other a combination
switch and volume control. Where the
tuning knob is off center, the trimmer is
likely to be omitted, so that only two
controls exist. It is not the accidental
placement of the drum knob that deter-
mines the number of controls, but the cir-
cuit design determines the selection of
the dial.

The same choice is afforded to home
constructors and custom set builders in
the array of circuits now available. For
instance, the National drum dial has a
center knob, hence calls for two other
controls for proper balance, these being
necessary in many circuits. The Ham-
marlund drum has its knob off center, so
lends itself gracefully to two-control,
where the drum knob is the tuning device
and the combination volume control and
switch is the other control.

Choice in any instance arises from one’s
requirements and aversions. Some build-
ers are interested in obtaining the maxi-
mum amount of distance. These would
use a single dial for each tuned stage, or,
if common shaft condenser tuning or
other gang system is used, as in the Sar-
gent-Rayment, each stage should be pro-
vided with its own trimmer. Only in that
way can the full gain be obtained from
gang tuning. The rule then resolves it-
self into single control tuning for locals,
and independent adjustment of each trim-
mer for distance.

Where a Sacﬁﬁce Is Made

The trend in factory-made sets is to
avoid trimmers, although the drain on
selectivity is heavy. To avoid the neces-
sity for independent tuning of the antenna
coupler, this is often of a fixed type, so
that all the tuned circuits will- be almost
identical, and free of the effect of the
antenna capacity upon the tuning.

Failure to tune the first stage, of course,
is a sacrifice of the selectivity that could
be gained by tuning with the additional

By Herman Bernard

help of a trimmer, but the localized meth-
od will bring in the locals, all right, and
sonte distance, as well, at points on the
tuning scale where resonance happens.
More or less, jt just happens in spots, un-
der such conditions, and the low selec-
tivity is due to antiresonance. So even
three stages of radio frequency amplifica-
tion, with first stage not tuned, but the
two succeeding stages and the detector
Input tuned, do not give a very high order
of selectivity in some factory-made ex-
amples.

Just what choice to make often is puz-
zling. It is all right to use an untuned
antenna input, if the selectivity is pro-
vided in the subsequent stages. It is more
economical to use a tuning control and
trimmer in the antenna stage, since the
selectivity will be at least as high with
one tube less, due to the helpful tuning
of the first stage. The vice of untuned
coupling is that it provides amplification
without selection. Atonement in the suc-
ceeding stages is another way of saying

that one tube is devoted to a makeshift

chosen for its convenience, and the cost
of the tube and its operation is defrayed
for the sake of a better equalization of
tuning in the other stages.

A Fine Advantage

Just how much selectivity to use and
how much amplification, depends on one’s
desires and on one’s location. For areas
crowded with stations, higher selectivity is
necessary. Hence, with a given number
of tubes for RF and detection, the am-
plification may be balanced against the
selectivity to attain a happy medium.

One strong advantage enjoyed by the
home constructor and custom set builder
is that he can build his circuit to particu-
lar needs. In factory-made models a cer-
tain result is obtained for a predetermined
location condition, as this may be at vari-
ance with the actual condition.

One device used for shapening the tun-
ing is a small number of primary turns
of the radio frequency transformers, in-
cluding an antenna coil. This tends to
lower the amplification at the lower fre-
quencies—higher wavelengths—hence, the
first stage,~if untuned, may be broadly
peaked at a high wavelength, around 400
meters, to help to level the response over
the tuning spectrum. But in the region
of the peak the tuning will be broad.

In the audio channel 400 is'a fair aver-
age of amplification. Not all audio notes
are equally amplified, but this has no ef-
fect on selectivity, but only on tone qual-
ity. The audio notes that are best am-
plified occur so often in musical and spo-
ken passages that, as to volume, the par
is deceived into accepting the amplifica-
tion as even. Only individual and sus-
tained strains in the feeble regions im-
press themselves on the ear as being sub-
normal.

A long sweep of the how on a bass viol
in slowly descending scale may bring to
the ear the realization that the lower the
frequency the less the amplification.

However, these immediate . consider-
ations pertain to tone quality. Their only
incidental concern with selectivity arises
when the selectivity is too high, so that
the side bands are unduly ‘suppressed at
the upper ridges, resulting in drumminess,
and absence of the hissing sounds in
speech and their equivalents in music.

Due to reasons already explained, side
band cutting is not an offense in many
modern receivers, for the trend toward

simplicity and convenience has been some-
what at the expense of selectivity, hence
tuning has small detrimental effect upon
the tone in manufactured sets of the TRF
type. .

The growth in the number of tubes in
a set has been due largely the desire to
afford sufficient selectivity, rather than
greater amplification, although both are
obtained, because each extra tuned stage
not only increases amplification, but se-
lectivity as well.

Amplification is amplification no matter
where it arises, at radio or audio fre-
quencies, hence it increases the volume.
By tuning, the selectivity may be in-
creased simultaneously. Theréfore, an
audio channel amplifying 1,600 times, in-
stead of only 400, makes greater selec-
tivity more practical, since the reduced
volume by greater selectivity at radio
frequencies is atoned for in the audio
channel.

The discussion’ of the radio frequency
amplifier and detector did not take into
consideration regeneration. This may be
defined as back coupling that reduces the
radio {frequency resistance of the cir-
cuit. The resistance may be reduced to
less than zero, but long before that arises
the squealing is ungovernable. When the
regeneration is accidental it is due to stray
feedback and is commonly referred to as
oscillation. All three-element tubes have
a tendency to oscillate, when the ampli-
fication is high, or the circuit arrange-
ment or disposition of parts such as to
encourage back coupling. The only such
tubes free from oscillation trouble are bad
tubes. Therefore, damping devices are
introduch, either capacitative, inductive
or resistitive, or a combination of these.

The recent suit of the Hazeltine Corpo-
ration against Atwater Kent developed
that some models of the Ardmore manu-
facturer have not only capacity neutral-
lzelrls, but grid suppressors in them, as
well.

'AH neutralizing devices decrease selec-
tivity, even if only a little, and decrease
volume, so that much dissipation may take
place, but it is in a good cause. Without
Is)tla.bihty the receiver would be inopera-

e.

The use of deliberate feedback or re-
generation, requiring an adjustable con-
trol on the front panel, makes the four-
tube receiver practical.

Requirements of Today

Under present conditions merely two
tuned stages, even if independently tuned,
are not selective enough for even subur.
ban use, much less for use in large cities
where stations abound. Nor is such a cir-
cuit sensitive enough for the rural dis-
tricts, where several hundred miles may
separate the listener from the nearest
station.

Therefore, regeneration, or deliberate
feedback_coptrol, is used. Tt increases
both sensitivity and selectivity and. is the
only method for increasing both at the
same time without adding another tuned
stage. If no regeneration is used, there
should l_)e three tuned stages, at least the
conventional five-tube set, for instance,
with two RF, detector and two audio.

. The four-tube circuit, with regeneration,
is therefore the most economical of all.
Some skill in adjustment of the tickler
1s necessary, but this is not hard to ac-
quire. Home constructors of radio re-
ceivers are well able to get the maximum
out of regeneration and can teach others.

| & ARG N
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HE names and addresses of read-

ers of RADIO WORLD who
desire literature on parts and sets
from radio manufacturers, jobbers,
dealers and mail order houses are
published in RADIO WORLD on re-
quest of the reader. The blank at
right may be used, or a post card or
letter will do instead.

Literature Wanted

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

1 desire to receive radio literature.
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J. B. Armbrust, Clemenceau, Ariz, .
Al Snyder, 1446 E. 69th St., Los Angeles, Calif.
1. .F. Swagirt, 996 Broad St., Hartford, Conm.
P. J. Le Grand, 332 Charlton St., Chicago, Ilk
H. "A. Durbin, High St., Cameron, W. Va.
Frederick R. Johnson, 139 Bond St., Hartford,
Conn,

M. B. Downs, 37 Cabot St., Hartford, Conn.

R. E. Miles, 120 Washburn Ave., Revere, Mass.
J. F. Sammet, 48-53 Packard St., Woodside,

L. I,

Ralph Lundby, Rio, Wisc.
Leoal ;I’{eininger, ’1434 Sherburne Ave., St Paul,
Minn. )

G. Brooks, 1 East 3%h St., New York City.
Harr; Keépersr 409 Ashby Road, Upper Darby,
Co., Pa. :
De\lra.l“;i;‘i?son(,) ™. aE. E., 25 James St., antol, Va.
J. A. Cooper, s66 Aiking St., Winnipeg, Man.,

%;\;ard . Barkley, Box 14B, Great Barrington,

M?\s.s.\v. Leeking, 2nd and Penn Sts., Greensburg,

Pa. .
. E. Goetz, 34 Augustus Ave. Roslindale, Mass.
A E i, 511 E. Brewster Ave, Redwood
City, Calif. .
. J. Olisl 2814 Putnam, Paterson, N. T
ng. -Kenx:::de){’ 46 Héwland St., Battle Creek,

Mich.
;\clbert J. Stahllut, c/o Grand Theatre, Decorah,
Towa. o Holland, Box 159, Talladega, Ala.
Richard V. Mithen, 28 Covert St., Brooklyn,

N. Y. .
Wm. H. Rohrer, Glen Alice, Tenn.
Geo. Thurling, 230 Ashworth Ave., Toronto, Ont.,

Ca:[g'. J. Gach, 920 S. Carrollton Ave., New Orleans,

ames J. Nagle, Lanham, Md. . .
%:. Kenglall, 2322 6th Court, East Moline, I
Ward & Griffith, 603 Wildwood Ave., Jackson,
Mich.
Neptune Pharmacy, 1427 Neptune Ave., Cor. 15th
St., Coney Island, N. Y.
B. E. Powell, 4904 E. Oak Ave., Tampa, Fla.
Joseph Fulchon, 2038 McClellan St., Philadelphia,

Pa. .
W. M. Brothers, 47 Davenport St., Chicopee,

S. H. Cooper, P. O. Box 23, Johnson City, Tenn.
Lmuel L. Singer, 6244 N. Park Ave., Phila-
delphia, Pa. .
eRpo; Ewing, 2419 East 13th St., Kansas City,

Mo. .
; ?. R. Dickson, 686 31st St., Qakland, Calif.
Walter A. Scheck, 4811 “C” St, Philadelphia,

a.

John Davis, 18 East 3rd St., New Castle, Del.

Alex. Gogdenffy, Jr., 659 Merrick Road, Rock-
ville Centre, N. Y. . .

Wm. Graff, 1493 11th St., Milwaukee, Wisc.

J. R. Lawson, 1423 Gladstone Road, Calgary,
Alberta, Can. .

A. O. Rappleyea, New Brunswick, N. ¥,

New System Telephone Pty. Ltd.,, 280 Castle-
reaugh St., Sydney, Australia.

Jno. W. James, Courtright, Ont, Can.

Edward C. Garant, P. 0. Box 21, Clayton, Ga.

Robert Beckstrand, 114 Newland Ave., James-
town, N. Y.

Tra Winbigler, Ormsby & St. Joseph, Mt
Clemens, Mich.

W. H. Bell, W. U. Tel. Co., Richmond, Va.

R. M. Waterman, Box 44, Iowa City, lowa.

G. Northrop, 208 Clark Ter., Cliffside Park,

N. J.
Cornelius R. Goble, Prospect St., Allendale,

. T

R P. Blakeslee, 205 Bird Ave., Buffalo, N. Y.
J. H. Knaub, 730 Manor St., York, Pa.

H. M. Stone, 420 No. Highland Ave., York, Pa.
Harry Bangel, 894 Hancock St., Brooklyn, N. Y.
1. A. Barker, 9016 60th Ave., Portland, Ore.

C. Clarke Wenzel, 1233 N. 60th St., Philadelphia,

a.
Allen C. Lovejoy, 106 East St., Fitchburg, Mass.
J. E. Reynolds, 69 Burch Ave., Buffalo, N. Y.
Roy A. Paulson, Itasca, IIL
H. A. Griffith, 1611 College St., Knoxville, Tenn.
J. M. Sewell, 700 No. Ridgewodd Ave., Daytona
Beach, Fla.
W. J. Elliott, Angus, R. R. No. 1, Ontario,

- Canada.

KY Heil, 124 Pennsylvania Ave., Brooklyn,

J. B McNamee, 923 Itaska St., Bethlehem, Pa.

Wm. G. Wheat, 1617 Linwcod Blvd.,, Kansas
City, Mo.

A. C. Fleisch, 2720 Van St., Cincinnati, Ohio.

R. J. Rickinson, 4th Motor Repair Bn., Presidio
of San Francisco, ifs

J. E. Nyberg, 310 Ivy St, Arlington, N. J.
L. M. Gates, 20 Whitcomb St., Waverly, Mass.

NJohn V. Vislocky, 345 E. 16th St., N. Y. City,
5. Warburton, R. F. D. No. 3, Media, Del. Co.,

a.

N. J. Rawls, 2200 Second Ave., Dallas, Texas.
C. E Hills, R. F. D. No. 3, Fort Edward,
N.RY

C. Hauf, 449 7th Ave., Brooklyn, N. Y.
G. C. Mullikin. 812%4 13th St., Ft. Madison,

owa.

Edward Stark, 3723 Cedar St.. Milwaukee, Wis,
Walter Murra, Cleveland, Ohio.

T. W. Tuggle, M.D., 523 West 149th St., New
York, N. Y.

Tom Troy, 1126 Pacific Ave., Tacoma, Wash.
O;’]V W. Bray, 111 East 9th St., Oklahoma City,
a.

A. Abramov, 4131 Colonial Ave., Montreal, Que,,

n,

Robert Rott. 161 E. State St., Milwaukee, Wis.
0}?, E. Staffeld, 3247 Scranton Rd., Cleveland,

io.

H. B. Tobin. 27 Lexingten St., Everett, Mass.
IFT?‘?RIO' Riggins, 16 E. Bellwood Ave.,, Oak-
yn, IN. [},
¥. Vernon Stackpole, 726 Forest Ave.,, Woodfords
Sta., Portland, Me.

Oglames Bodnar, 413 W. G St.,, Oklahoma City.
a.

Robert L. lLewis, 5 Union Court, Annisquam,
Mass.

A. J. Marajio, 3 Holden St., Dorchester, Mass.

Emery Tavlor. 3321 Sergeant St., Phila.. Pa.

William Buckley, 850 N. Fifth St., Sunbury, Pa.

C. B. Williams, 213 Maple Ave., Hollidaysburg.

a.
C. E. Coon, 123 Laurel Ave., Binghamton, N. Y.
O}l}(_enncth Deckard, 827 Oakwocd Ave., Columbus,
io
H M Unger, 136 N Main St, Chambersburg.

a.
James C. Schusseler, 1903 E. Pratt St.. Balti-
more, Md.
Harry E. Coy, 3425 Mason St., Omaha, Nebr.
Ww. T. Claytor, Jr., Magnolia, Miss.
T. A. Richards, 14 Bloem Ave., Tornote, Ont.,

Can.

W. P. Zeigler, Box 21, Leetsdale. Pa.

Harry Driscoll, Town Exch., Beech-Mendota,
St. Paul, Minn.

Albert W. Yetter, 1407 Emerick St., Phila, Pa.
Fred H. Seitz, Sutton, Nebr.

Herbert Parson, Thomaston, Conn.
CLeo_ McCreich, 82 Cedar Ave., Hamilton, Ont,,
an.

F. A. Warner, Drawer 15, Rnxana Petro Corpn.,
St. Louis, Mo.

E. T. Crooker. 1837 Sarah Ave., Columbus, Ohio.
J. Legh. 1472 6th St., New Westminster, B. C.,

Can.
T. E. Crawford, 1534 Emily St.. Philadelphia,

bt

a.
Stanley Weston, 47 Camden St., Toronts, Ont.,
an.
]o‘}}n Kundrw, 304 Ashburton Ave.. Yonkers,

N. Y.
W. S. Williams, Box 103, Salamanca, N. Y.
Ed. Kattke, Bloomington. Wise.
H. D. McChesney, Merrill. Wisc.
Frank C. Parker, M.D., Norristown-Penn Trust
Bldg., Norristown. Pa.
Frank Jurman, 619 5. 20th St., Belleville, Til.
T. H. Snaith, 455 2nd St.. San Francisco. Calif.
Henry Priebe, Box 115, Kent, Ohio,
Duval Hudson, Box 476. Newport, News, Va.
James P. Gaumond, 79 B’'way, New Haven.

Conn.
R. H. Shaw. Jr., St. Johns, Mich.
Harry H. Holloway, 110 W. Fayette St., Balti-
more, Md.
C. B. Trim, 528 Strathmore Blvd., Toronto,
Ont., Can.
Harry Boeck, 5267 Williams Ave., Detroit. Mich.
H. F. Miller, 1109 No. 6th St.. Estherville, Towa.
Ge% R, Pyle, 625 McLane Ave, Morgantown.
. Va.
1. S. Conner, 1852 N. High St., Columbus, Chio.
Robert Geller, 7 Fien St.. Rochester, N. Y.
C_.I G. Hultman, 40 Cliffrd St., Providence,

R. L
W. L. Little, 103 Pierce Ave., Mason, Ga.
M. Floriston Robinson, Falls, Pa.
Allen Carter, 1742 Evansdale Ave., Toledo. Ohio.
! Nat}!}an Karofsky, 364 Christopher Ave., Brook-
yn. . -
OlY'V' Bruce Allen, 9006 Quincy Ave., Cleveland,
io.
Ff[ed Muro, 129-58 135th St., So. Ozone Park,

V’wi'rrc Mims, 208 W. 124th St, New York,

" Chas. W. Yeager, 1316 So. Date Ave., Al-
Hugh W. Ridlon. Cuttingsville, Vt. 0

Fred C. James, 226 S. Miami Ave., Miami, Fla.
B. A. Schirk, 1045 So. Walnut St., Casper, Wyo.

B. P. Harrls, Jr., 2111 L St., Brunswick, Ga.
Harold A. Strausser, 309 Belvedere Ave., Read-
ing, Penna. 4

. W. Barr, Box 1402, Columbus, Ohio.

N. C. Burdick, Vinemount, Ont, Can.

E. J. Bryant, Versailles, Ind. :

K. "W. Richardson, 25 Cochran 8t., Chicopee
Falls, Mass.
cjlg‘ck F. Lilly, 54 Harold Way, Hollywood,
alif.

J. W. Schrader, 328 S. Lang Ave, E. E., Pitts-
burgh, Pa. I

Thomas F. Hickey, Stillwater, N. Y.

{. Marcinek, 453 Third Ave., Brooklyn, N. Y.

V. Czekaj, 189 9th St., Brooklyn, N. X.

Ira J. Walters, 410 Stradbrook Ave., Winnipeg,
Man., Can. L
Howard S. Mack, 3114 East Derbyshire Rd.,
Cleveland Hts., Ohio.

Thos. J. Cassiot, 434 Wiliams St., New Lon-
don, Conn. ]
Television Corp., Arcade Bidg., St. Louis, Mo.
) o Merchant, 671 Gramatan Ave, Llount
Vernon, N. Y.

J. Camarda, 2281 86th St., Brooklyn, N. Y.

S, L. Keiser, Albion, Pa.

L. L. Druley, Prescott, Wisc.

H. B. Scott, Claremont Jet, N. H.

D. K. King, Marnc Ave., Norfolk, Va.

Louis Schocnfeld; 2665 Boston Bivd., Apt. 116
Detroit. Mich.

John W. Rude, 546 Central Ave., Johnstown, Pa.
C. V. Wiliams, 4520 Choutcau Ave., St.
Louis, Mao.

Wyoming Radio Lab., 161 Samborne St., Witkes~
Barre, Pa.

J. J. Lewis, 308 S, Miami Ave, Miami, Fla.
¥. "A. Royder, 82 Cuurtlandt St., Houston,
Texas.

Chas. E. Nexd, R. F. D. No. 10, Buechel, Ky.
B. Rafscy, 180 Ashland Ave., Asheville,

v G4
Roy C. Duntap, 730 Medford Rd., Topcka, Kans.
John B. Chapple, 1209 Ellis Ave., Ashland, Wisc.
Cal Gordon, 5363 Maplewood Ave., Detroit, Mich.
CA. Lanvin, 3769 Wecllington St., Verdun, Que.,
an.

Nevin S. Focht, 47 E. Third St., Pottstown, Pa.
S. MacAnga, 10 Hill St, Beleville, N. J.

F. H. Gradt, 2 Adrian Ave, New York, N. Y.
D. Turgeon, c¢/o Radio Doctors, Inc.,
Rivard St., Montreal, Can.

Wm. Dawson Subsecription Serviee, Ltd., 91
Qucen St., East, Teronto, Ont, Can.

Irvin A. Cantor, Calle Aguiar 116, Habana, Cuba.
Geo. Helm, 230 N. 2ud St., Phila, Pa. |

obhn Doherty, Rt. 1, Box 128, Pleasantville, N. J.
<. S Else, txﬁort Corp., L. Messey, 15 Moore
St., New York, N. ¥X.

Wm. Mallewicz, 1799 Harrison St, Hammond, ' Ind.
Tom Guisto 485 Sanderland Rd., Worcester, Mass.
oA Gncscfer, Box 238, $ta. G., Columbus, Ohio.
lifford MclLeod, 15743 Lesure Ave., Detroit, Mich.
W. L. Shaver, Route 1, Charlie, Texas. [
V. Buddeck, 2641 E. 126th St Cleveland, Obio.
Jahr‘xlt_esh J. Kane, 108 Stevens Ave., Highland Park,

ich.

O.NK.YRaymond, 17 Virginia Ave., Poughkeepsie,

F. F. Davis, Box 87, Norman, Okla.

E. Stevens, 1353 E. Peirce St., Gta,, Phila, Pa.
G. L. Berry, 150 12th St., M. E., Washington, D.
H. Haggan, North Bemi. B. ¢

Martin L. Fredericks, 1307 Central Ave., Wild-

wood, N. J.
Sam_Arons, 5210 Columbia Ade, Lailas, Tex.
G. H. chul!, 127 Ferdinand Ave,, Detroit, Mich.
Andrew Menna, 167 Vernal St., Everett, Mass.
H. C. Meyer, Home Service Co, Room 3, 24
3rd Ave., Cedar Rapids, lows.
M. G. Anderson, 7011 17th Ave., N. E., Seattle,

Wash.

0. C. Hawkins, Box 621, Grass Vallcy, Calif.

Hi;x'r'yh Barbas, 52 Mapleton Rd., Grosse Pointe,
ieh.

John Baker, 1 Woodland Place, Grosse Pointe
Village, Mich.

F.C\V. learns, M0 St. Famille St., Montreal, Que,,
an.

{1. ]. Spansail, 3829 Aurora_Avec., Seattle, Wash.
. Roberts, 641 Peter St., Sandwich, Oat,, Can,
Robt. J. Bergland, 1520—16th Ave., R-ck,,ord n.
Thos. Gensten, 32—Drummond Pl., Red Bank, N.J.

To T Maxey, 511 Qverton St., Newport, Ky.

Chas. Fischer, 498 E. 13%h St., New York, N. Y.

ch. Heininger, 1434 Sherburne Ave., St. Paul,
inn,

Oréis C. Skaife, 687—6th Ave., Salt Lake City,

tah.
pP. J. Cunningham, 81 Rail Road St., McKees
Rocks, Pa.
H, A. Brown, RF.D. No. 1, Salamanca, N. Y.
{)cﬁsc E. Doughten, R. D. No. 2, Woodstewn, N. J.
r. F. W. Seidel, Front and Buttonwood Sts.,
T & Croker, 185 Hami
rving S. Crocker. 188 Hamilton Ave., Lynn, Mass.
% S. EBO\;ar?l. (’:l'ir,lncs&a. Pj.. £ Cgnny e
New Englan yele Radi X
HS!. N’vi_w Eed{g‘rd.ghs:. el AT
. F. Tank, trot
ED,CiSfOi'y b‘zich. ¢ Detroit News, News Square,
. T. Crooker, 1837 Sarah Ave., Columbus, Ohio.
J. O. Muessle, Jr., 1085 St. Catberine St., Louis«

nllcd ky.

os. Stokes; 18- Michigan Ave., Somecrville, Mass.
{). E. Lawson, 56 E. Clapier $t., Gcrrn:mtown. I’:
John Smithson, 140 Smithies St., Fall River, Mass.
“i*?s' Teller, Jr., 139 Grand Ave., Palisades Park,

T. E. Bain. 670 DeKum Ave., Portland, Ore.
”:,::ﬂ Rl'll Roberts, 323 E. Morgan St., Jackson-
e, :

Ambrose Radio Service, O. “
e oS Ingmsar Oleson, Am

W. S. Stuart, Adrian, Texas,

Jack Walker, R. No. 1, Box 69, Altus, Okla.

T. M. Benson, 634 Adams Ave., Scranton, Pa.

Chas. H. Bentz, Box 206, Freeport, Pa.

Gilbert Lees, ¢/o Reed & Lees Rad. Serv., Sth St
Elizabeth, Pa. ol

Leon C. Schrack, 220 Church St., Phoenixville, Pa.

N,
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Selectivit

y VS. Volume

How the Search for the Happy Medium is Conducted

A RADIO receiver circuit may be re-
garded as something that has a cer-
tain total weight, in general composed of
selectivity and amplification. The dis-
position of these two principal compo-
nents is within the control of the circuit
designer.

Assuming the same total stages, as
the selectivity increases the amplification
at radio frequencies decreases. As the
amplification at audio frequencies is not
affected, gréater selectivity always means
less volume. ’

Circuits, of course, will differ. Some
will provide more than average selectivity
at average volume; others will show a
great depression in selectivity and more
than average volume. The physical ma-
nipulation of the circuit, represented in
the tuning device, affects both volump and
selectivity. Single tuning control is an
example.

Simplicity Reigns

While four years ago many knobs on
the front panel were the fashion, the era
of convenieuce was ushered in at about
the time the AC tubes appeared, in 1926,
and the rage for single tuning control
was born. .

In factory-made receivers, especially of
the tuned radio frequency type, controls
are usually limited to three or two.

Where a drum dial knob is centered
there are likely to be-two extra controls.
One may be a trimmer in the antenna
coupler stage, the other a combination
switch and volume control. Where the
tuning knob is off center, the trimmer is
likely to be omitted, so that only two
controls exist. It is not the accidental
placement of the drum knob that deter-
mines the number of controls, but the cir-
cuit design determines the selection of
the dial.

The same choice is afforded to home
constructors and custom set builders in
the array of circuits now available. For
instance, the National drum dial has a
center knob, hence calls for two other
controls for proper balance, these being
necessary in many circuits. The Ham-
marlund drum has its knob off center, so
lends itself gracefully to two-control,
where the drum knob is the tuning device
and the combination volume control and
switch is the other control.

Choice in any instance arises from one’s
requirements and aversions. Some build-
ers are interested in obtaining the maxi-
mum amount of distance. These would
use a single dial for each tuned stage, or,
if common shaft condenser tuning or
other gang system is used, as in the Sar-
gent-Rayment, each stage should be pro-
vided with its own trimmer. Only in that
way can the full gain be obtained from
gang tuning. The rule then resolves it-
self into single control tuning for locals,
and independent adjustment of each trim-
mer for distance.

Where a Sacﬁﬁce Is Made

The trend in factory-made sets is to
avoid trimmers, although the drain on
selectivity is heavy. To avoid the neces-
sity for independent tuning of the antenna
coupler, this is often of a fixed type, so
that all the tuned ecircuits will- be almost
identical, and free of the effect of the
antenna capacity upon the tuning.

Failure to tune the first stage, of course,
is a sacrifice of the selectivity that could
be gained by tuning with the additional

By Herman Bernard

help of a trimmer, but the localized meth-
od will bring in the locals, all right, and
some distance, as well, at points on the
tuning scale where resonance happens.
More or less, it just happens in spots, un-
der such conditions, and the low selec-
tivity is due to antiresonance. So even
three stages of radio frequency amplifica-
tion, with first stage not tuned, but the
two succeeding stages and the detector
input tuned, do not give a very high order
of selectivity in some factory-made ex-
amples.

Just what choice to make often is puz-
zling. It is all right to use an untuned
antenna input, if the selectivity is pro-
vided in the subsequent stages. It is more
economical to use a tuning control and
trimmer in the antenna stage, since the
selectivity will be at least as high with
one tube less, due to the helpful tuning
of the first stage. The vice of untuned
coupling is that it provides amplification
without selection. Atonement in the suc-
ceeding stages is another way of saying

that one tube is devoted to a makeshift

chosen for its convenience, and the cost
of the tube and its operation is defrayed
for the sake of a better equalization of
tuning ih the other stages.

A Fine Advantage

Just how much selectivity to use and
how much amplification, depends on one’s
desires and on one’s location. For areas
crowded with stations, higher selectivity is
necessary. Hence, with a given number
of tubes for RF and detection, the am-
plification may be balanced against the
selectivity to attain a happy medium.

One strong advantage enjoyed by the
home constructor and custom set builder
is that he can build his circuit to particu-
lar needs. In factory-made models a cer-
tain result is obtained for a predetermined
location condition, as this may b& at vari-
ance with the actual condition.

One device used for shapening the tun-
ing is a small number of primary turns
of the radio frequency transformers, in-
cluding an antenna. coil. This tends to
lower the amplification at the lower fre-
quencies—higher wavelengths—hence, the
first stage,-if untuned, may be broadly
peaked at a high wavelength, around 400
meters, to help to level the response over
the tuning spectrum. But in the region
of the peak the tuning will be broad.

In the audio channel 400 is’a fair aver-
age of amplification. Not all audio notes
are equally amplified, but this has no ef-
fect on selectivity, but only on tone qual-
ity. The audio notes that are best am-
plified occur so often in musical and spo-
ken passages that, as to volume, the ear
is deceived into accepting the amplifica-
tion as even. Only individual and sus-
tained strains in the feeble regions im-
press themselves on the ear as being sub-
normal.

A long sweep of the bow on a bass viol
in slowly descending scale may bring to
the ear the realization that the lower the
frequency the less the amplification.

However, these immediate . consider-
ations pertain to tone quality. Their only
incidental concern with selectivity arises
when the selectivity is too high, so that
the side bands are unduly ‘suppressed at
the upper ridges, resulting in drumminess,
and absence of the hissing sotnds in
speech and their equivalents in music.

Due to reasons already explained, side

band cutting is not an offense in many -

modern receivers, for the trend toward

simplicity and convenience has been some-
what at the expense of selectivity, hence
tuning has small detrimental effect upon
the tone in manufactured sets of the TRF
type.

y%‘he growth in the number of tubes in
a set has been due largely the desire to
afford sufficient selectivity, rather than
greater amplification, although both are
obtained, because each extra tuned stage
not only increases amplification, but se-
lectivity as well.

Amplification is amplification no matter
where it arises, at radio or audio fre-
quencies, hence it increases the volume.
By tuning, the selectivity may be in-
creased ‘simultaneously. "Therefore, an
audio channel amplifying 1,600 times, in-
stead of only 400, makes greater selec-
tivity more practical, since the reduced
volume by greater selectivity at radio
frequencies is atoned for in the audio
channel.

The discussion of the radio frequency
amplifier and detector did not take into
consideration regeneration. This may be
defined as back coupling that reduces the
radio frequency resistance of the cir-
cuit. The resistance may be reduced to
less than zero, but long before that arises
the squealing is ungovernable. When the
regeneration is accidental it is due to stray
feedback and is commonly referred to as
oscillation. All three-element tubes have
a tendency to oscillate, when the ampli-
fication is high, or the circuit arrange-
ment or disposition of parts such as to
encourage back coupling. The only such
tubes free from oscillation trouble are bad
tubes. ‘Therefore, damping devices are
introduced, either capacitative, inductive
or resistitive, or a combination of these.

The recent suit of the Hazeltine Corpo-
ration against Atwater Kent developed
that some models of the Ardmore manu-
facturer have not only capacity neutral-
1ze1rls, but grid suppressors in them, as
well.
-ATI neutralizing devices decrease selec-
tivity, even if only a little, and decrease
volume, so that much dissipation may take
place, but it is in a good cause. Without
1s;tlabﬂlty the receiver would be inopera-

e.

The use of deliberate feedback or re-
generation, requiring an adjustable con-
trol on the front panel, makes the four-
tube receiver practical,

Requirements of Today

Under present conditions merely two
tuned stages, even if independently tuned,
are not selective enough for even subur-
ban use, much less for use in large cities
where stations abound. Nor is such a cir-
cuit sensitive enough for the rural dis-
tricts, where several hundred miles may
separate the listener from the nearest
station.

Therefore, regeneration, or deliberate
feedback.c.ontrol, is used. It increases
both sensitivity and selectivity and is the
only method for increasing both at the
same time without adding another tuned
stage. If no regeneration is used, there
should l?e three tuned stages, at least the
conventional five-tube set, for instance,
with two RF, detector and two audio.

. The four-tube circuit, with regeneration,
is therefc;re‘the most economical of all.
Some skill in adjustment of the tickler
1s necessary, but this is not hard to- ac-
quire,. Home constructors of radio re-
ceivers are well able to get the maximum
out of regeneration and can teach others.
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HE names and addresses of read-

ers of RADIO WORLD who
desire literature on parts and sets
from radio manufacturers, jobbers,
dealers and mail order houses are
published in RADIO WORLD on re-
quest of the reader. The blank at
right may be used, or a post card or
letter will do instead.

Literature Wanted

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

I desire to receive radio literature.

Name .....oovenee Arryshs SEB e RFT TN we b b .
Address .o..oiiiiianerneiiaettiaiaseiisiiiinaes
City or towb ...... e | AN Sl Y R P
State . .h. ol Eel el Looiead st ilion s bwa el beks

J. B. Armbrust, Clemenceay, Ariz. .
Al. Snyder, 1446 E. 69th St., Los Angeles, Calif.
1. F. Swagirt, 996 Broad St., Hartford, Conn.
P. J. Le Grand, 3326 Charlton St., Chlcaygo, .
H. A. Durbin, High St., Cameron, W. Va.
Frederick R. Johnson, 139 Bond St., Hartford,
Conn.

M. B. Downs, 37 Cabot St., Hartford, Conn,

R. E. Miles, 120 Washburn Ave., Revere, Mass.
J.. F. Sammet, 48-53 Packard St Woodside,

Ralph Lundby, Rio, Wisc.
Leoa [ﬁ\eininger, ’1434’Sherburne Ave., St. Paul,

Minn. } .
G. Brooks, 1 East 3%th St., New York City. )
Harr; Keepers, 409 Ashby Road, Upper Darby,

v Co., Pa. .

Dilf?“\)avri?son? M. aE. E., 25 James_ St., _antol, Va.

J. A. Cooper, 566 Aiking St., Winnipeg, Man.,

I(-:I?)r\l\.'ard F. Barkley, Box 14B, Great Barrington,

Mzs‘s.\v‘ Leeking, 2nd and Penn Sts., Greensburg,

Pa. .

. Goetz, 34 Augustus Ave. Roslindale, Mass.

ﬁ ];:\. Smizt’h, Sllg‘é Brewstt’:r Ave., Redwood
City, Calif. .

“"7. Olisley, 28% Putnam, Paterson, N. J.

ng. JKenx;zd){ 46/12'I6'wland St., Battle Creek,

ich.
Mflbert J. Stahllut, c/o Grand Theatre, Decorah,
I .
01‘\‘?.l D. Holland, Box 159, Talladega, Ala.
Richard V. Mithen, 28 Covert St., Brooklyn,

N. Y. )
Wm. H. Rohrer, Glen Alice, Tenn.
Geo. Thurling, 230 ‘Ashworth Ave., Toronto, Ont.,

CaTn.. J. Gach, 920 S. Carrollton Ave., New Orleans,

. Nagle, Laham, Md. _ )
j}«:"fmﬁingau, %527 6th Court, East Moline, LIl
Ward & Grifith, 603 Wildwood Ave., Jackson,

Mich. )
i\*eptune Pharmacy, 1427 Neptune Ave., Cor. 15th
St., Coney Island, N. Y.
B. E. Powell, 404 E. Qak Ave., Tampa, Fla.
Joseph Fulchon, 2038 McClellan St., Philadelphia,

P o . -

aV\r. M. Brothers, 47 Davenport St., Chicopee,

M Cooper, P. O. Box 23, Johnson City, Tenn
. H. Cooper, P. O. box o g an,
Samuel L. Singer, 6244 N’ Park Ave., Phila-

delphia, Pa. )
eRpo;a Ewing, 2419 East 13th St., Kansas City,

Mo. .
?. R. Dickson, 68 31st St., Oakland, Calif.
Walter A. Scheck, 4811 “C” St, Philadelphia,

a.

John Davis, 18 East 3rd St., New Castle, Del.
Alex. Gogdenffy, Jr., 659 Merrick Road, Rock-
ville Centre, N. Y. . .
Wm. Graff, 1493 1ith St., Milwaukee, Wisc.
J. R. Lawson, 142 Gladstone Road, Calgary,
Alberta, Can. .

A. O. Rappleyea, New Brunswick, N. J.
New System Telephone Pty. Ltd., 280 Castle-
reaugh St., Sydney, Australia.

Jno. W. James, Courtright, Ont., Can.
Tdward C. Garant, P. O. Box 21, Clayton, Ga.
Robert Beckstrand, 114 Newland Ave., James-
town, N. s

Tra  Winbigler, Ormsby & St. Joseph, Mt.
Clemens, Mich.

W. H. Bell, W, U. Tel. Co., Richmond, Va.

R. M. Waterman, Box 44, lowa City, Towa.

G. Northrop, 228 Clark Ter., Cliffside Park,

N. J.
Cornelius R. Goble, Prospect St., Allendale,

N. 7.
R P. Blakeslee, 205 Bird Ave,, Buffalo, N. Y.
7. H. Knaub, 730 Manor St., York, Pa.
H. M. Stone, 420 No. Highland Ave., York, Pa.
Harry Bangel, 894 Hancock St., Brooklyn, N. Y.
L. A, Barker, 9016 60th Ave., Portland, Ore.
C. Clarke Wenzel, 1233 N. 60th St., Philadelphia,

a.
Allen C. Lovejoy, 106 East St., Fitchburg, Mass.
J. E. Reynolds, 69 Burch Ave.,, Buffalo, N. Y.
Roy A. Paulson, Itasca, IIL
H. A. Grifiith, 1611 Coflege St., Knoxville, Tenn.
J. M. Sewell, 700 No. Ridgewosd Ave., Daytona
Beach, Fla.
W. J. Elliott, Angus, R. R. No. 1, Ontario,

* Canada

KY Heil, 124 Pennsylvania Ave.,, Brooklyn,

J. B McNamee, 923 Itaska St.,, Bethlehem, Pa.

Wm. G. Wheat, 1017 Linwood Blvd.,, Kansas
City, Mo.

A C. Fleisch, 2720 Van St., Cincinnati, Ohio.

R. J. Rickinsom, 4th Motor Repair Bn,, Presidio
of San Francisco, if,

J. E. Nyberg, 310 Ivy St, Arlington, N. J.

L. M. Gates, 20 Whitcomb St.,, Waverly, Mass.

Njo{xp V. Vislocky, 345 E. 16th St, N. Y. City,
S. Warburton, R. F. D. No. 3, Media, Del. Co.,

Pa.
N. J. Rawls, 2200 Second Avec., Dallas, Texas.
C.YE. Hills, R. F. D. No. 3, Fort Edward,

N. Y,

R. C. Haul, 449 7th Ave., Brooklyn, N. Y.
IG. C. Mullikin. 8124 13th St, Ft. Madison,
owa.

Edward Stark, 3723 Cedar St., Milwaukee, Wis.
Walter Murra, Cleveland, Ohio.

T. W. Tuggle, M.D., 523 West 149th St., New
York, N. Y.

Tom Troy, 1126 Pacific Ave., Tacoma, Wash.
Ol}y' W. Bray, 111 East 9th St., Oklahoma City,
a.
A. Abramov, 4131 Colonial Ave., Montreal, Que.,

n.

Robert Rott, 161 E. State St., Milwaukee, Wis.
O}?. E. Staffeld, 3247 Scranton Rd., Cleveland,

0. )

H. B. Tobin. 27 Lexingten St., Everett, Mass.
' FraNnk O. Riggins, 16 E. Bellwood Ave, Qak-
yn, Ix. }.

F. Vernon Stackpole, 726 Forest Ave., Woodfords
Sta., Portland, Me.

G ]ames Bodnar, 413 W. G St.,, Oklahoma City.
a.

MRobcrt L. Lewis, 5§ Union Court, Annisquam,
ass,

A. J. Marajio, 3 Holden St.,, Dorchester, Mass.

Emery Tavlor, 3321 Sergeant St., Phila, Pa.

William Buckiey, 830 N. Fifth St., Sunbury, Pa.
PC. B. Williams, 213 Maple Ave., Hollidaysburg,
a.

C. E. Coon, 123 Laurel Ave., Binghamton, N. Y.
O}F' nneth Deckard, 827 Oakwocd Ave., Columbus,

io

H M Unger, 136 N Main St, Chambersburg.

a.

James C. Schusseler, 1903 E. Pratt St., Balti-
maore, Md.
Harry E. Coy, 3425 Mason St,, Omaha, Nebr.
W. T. Claytor, Ir., Magnolia, Miss.
J. A. Richards, 14 Bloem Ave, Tornote, Omt.,

Can.

W. P. Zeigler. Box 21, Leetsdale. Pa.

Harry Driscoll, Town Exch., Beech-Mendota,
St. Paul, Minn.

Albert W. Yetter, 1407 Emerick St., Phila, Pa.

Fred H. Seitz, Sutton, Nebr.

Herbert Parson, Thomaston, Conn.

Teo. McCreich, 8 Cedar Ave., Hamilton, Ont..

an.
F. A. Warner, Drawer 15, Roxana Petro Corpn,,
St. Louis, Mo.
E. T. Crooker, 1837 Sarah Ave., Columbus, Ohio.
J. Legh, 1472 6th St.,, New Westminster, B. C.

Can.

T, E. Crawford. 1534 Emily St., Philadelphia,
a.

Stanley Weston, 47 Camden St., Toronto, Ont.,
n.

John Kundrw, 304 Ashburton Ave., Yonkers

N. Y.
W. S. Williams, Box 105, Salamanca, N. Y.
Ed. Kattke. Bloomington. Wisc,
H. D. McChesney, Merrill. Wisc.
Frank C. Parker, M.D., Norristown-Penn Trust
Bldg., Norristown, Pa.
Frank Jurman. 619 S. 20th St., Relleville, Tl
T. H. Snaith, 455 2nd St.. San Francisco. Calif
Henrv Priebe, Box 115, Kent, Ohio.
Duval Hudson., Box 476, Newport, News, Va.
James P. Gaumond, 79 B’way, New Haven,

Conn.

R. H. Shaw. Jr.,, St. Tohns, Mich.

Harry H. Holloway, 110 W. Fayette St., Balti-
more, Md.

C. B. Trim, 528 Strathmore Blvd., Toronto,
Ont., Can.

Harry Boeck, 5267 Williams Ave., Detroit, Mich,

H. F. Miller, 1109 No. 6th St.. Estherville, Towa.

Gen. R. Pyle, 625 McLane Ave., Morgantown,

. Va.
7. S. Conner, 1852 N. High St., Columbus, Ohio.
Robert Geller, 7 Fien St.. Rochester, N. Y.

C.I G. Hultman, 40 Clifford St., Providence,

R. I
W. L. Little, 103 Pierce Ave., Mason, Ga.
M. Floriston Robinson, Falls, Pa.
Allen Carter, 1742 Evansdaic Ave., Toledo. Ohio.
" Natrgan Karofsky, 364 Christopher Ave., Brook-
yn. N. Y.
O}}V Bruce Allen, 9006 Quincy Ave., Cleveland,
io.
y Frred Muro, 129-58 135th St., So. Ozone Park,

N'wi'( R. Mims, 208 W. 123th St., New York,

Chas. W. Yeager, 1316 So. Date Ave., Al-
Hugh W. Ridlon. Cuttingsville, Vt. .

Fred C. James, 226 S. Miami Ave., Miami, Fla.
B. A. Schirk, 1045 So. Walnut St., Casper, Wyo.

B. P. Harris, Jr., 2111 L St, Brunswick, Ga.
Harold A. Strausser, 309 Belvedere Ave, Read-
ing, Pcnna.

f{. W. Barr, Box 1402, Columbus, Ohio.

N. C. Burdick, Vinemount, Ont.,, Can.

E. J. Bryant, Versailles, Ind. .

K. "W. Richardson, 25 Cochran 8t.,, Chicopee
Falls, Mass.

Jack F. Lilly, 5429 Harold Way, Hollywood,

f.
J. W. Schrader, 328 S. Lang Ave,, E. E., Pltts-
burfh. Pa. a

Thomas . Hickc? Stillwater, N. Y.

Marcinek, 453 Third Ave., Brooklyn, N. Y:

V. Czekaj, 189 9th St., Brooklyn, N. X.

Ira J. Walters, 410 Stradbrook Ave, Winnipeg,
Man., Can.

Howard S. Mack, 3114 East Derbyshire Rd.,
Cleveland Hts., Ohfo.

Thos. J. Cassiot, 434 Williams St.,, New Loo-
don, Conn.

Television Corp., Arcade Bldg., St. Louls, Mo.

E. J. Merchant, 671 Gramatan Ave., Mount
Vernon, N. Y.

J. Camarda, 2281 86th St., Brooklyn, N. Y,

S. L. Keiser, Albion, Pa.

L. L. Druley, Prescott, Wisc.

H. B. Seott, Claremont Jct., N. H.

D. K. King, Marne Ave., Norfotk, Va.

Louis Schoenfeld, 2665 Boston Blvd., Apt. 116,
Detroit. Mich.

Tohn W. Rude, 546 Central Ave., Johnstown, Pa.

C. V. Wiliams, 4520 B Choutcau Ave., St
Louls, Mo, |

\Wyoming Radie Lab., 161 Samborne St., Wilkes-
Barre, Pa.

J. ]. Lewis, 308 8. Miami Ave, Miami, Fla.

. A, Hoyder, §2 Courtlandt St Houston,
Texas.
Chas. E. Nead, R. F. D. No. 10, Buechel, Ky.
B.c O. Rafrsey, 180 Ashland Ave., Ashevilie,

Roy C. Dunlap, 730 Mcdford Rd., Topeka, Kans.
John B. Chapple, 1209 Ellis Ave., Ashland, Wisce.
Cal Gordon, 5363 Maplewood Ave., Detroit, Mich.
A. Lanvin, 3769 Wellington St., Verdun, Que.,

Can.
Nevin 8. Focht, 47 E. Third St, Pottstown, Pa.
S. MacAnga, 10 Hill St, Beleville, N. J.
F. H. Gradt, 2 Adrian Ave., New York,'N. Y.
D. Turgeon, c/o Radio Doctors, Inc,

Rivard St., Montreal, Can.

Wm. Diwson Subscription Service, Ltd, 91

Qucen St., East, Toronto, Omt, Can.

Irvin A. Cantor, Callc Aguiar 116, Habana, Cuba.

Geo. Helm, 250 N, 2nd St., Phila., Pa.

Jobn, Doherty Rt. 1, Box 128, Pleasantville, N. J.
ey 8 tx{mrt Corp., L. Mecascy, 15 Moore
St., New York, N. Y. |

Wm. Mallewicz, $799 Harrison St., Hammond, Ind.

Tom Guisto, 480 Sundertand Rd,, Worcester, Mass.

J. A. Gieseler, Box 238, Sta. G., Columbus, Ohlo.

Clifford McLeod, 15743 Lesure Ave,, Detroit, Mich.

W. L. Shaver, Route 1, Charlic, Texas.

V. Buddeck, 2641 E. 126th St., Cleveland, Ohlo.

J“S'g'”h" Kane, 108 Stevens Ave., Highland Park,

ich.

0. 'KX,Raymond, 17 Virginia Ave., Poughkeepsie,

N

F. F. Davis, Box 867, Norman, Qkla.

E. Stevens, 1333 E. Peirce St., Gin., Phila., Pe.

G. L. Berry, 150 12th St., N. E.,, Washiagton,

H. Haggan, North B«mi; B C. .

Martin L. Fredericks, 137 Centgal Ave.,” Wild-
wood, N. J. i

Sam Arons, 5210 Columbia Axz, Lalias, Tex.

G. H. Scpull, 1207 Ferdinand Ave., Detroit, Mich.

Andrew Menna, 167 Vernal St., Everety, Mass.

H. C. Meyer, Home Service Co. Room 3, 224
3rd Ave., Cedar Rapids, lowi.

M‘.NG.hAndcrson, 7011 17th Ave, N. E., Scattle.

ash.
0. C. Hawkins, Box 621, Grass Valley, Calif.
Henry Barbas, 32 Mapleton Rd., Grosse Pointe,

ich,
Jx;hn Baker, | Woodland Place, Grosse Pointe
Village, Mich.
F.C).\-'. {earns, M50 St. Famille St., Montreal, Que.,

an.
{i ]. Spansall, 38% Aurora_Ave, Seattle, Wash.
. Roberts, 641 Peter St., Sandwich, Ont. n.
Robt. |, Bergland, 1520—16th Ave., Rockford, TIL.
Thos. Gensten, 32—Drummond Pl., Red Bank, N.J.
. F. Maxey, 511 Overton St., Newport, Ky.

as. Fischer, 498 E. 139%th St., New York, N. Y.
Le\«;' Heininger, 1434 Sherburne Ave., St. Paul,
alinn.

Oli?a C. Skaife, 687—6th Ave., Salt Lake City.

tah.
P. J. Cunningham, 861 Rail Road St., McKces
Rocks, Pa.
H. A. Brown, R.F.D. No. 1, Salamasca, N. Y.
f)cssc E. Doughten, R. D. No. 2, Woodstown, N. J.
r. F. W. Seidel, Front and Buttonwood Sts.,
. Rcadlgg.(_?a.k o
rving S. Crocker, 185 Hamilton Ave., Lynn, N .
g. S. EBovl'nrc(li. él‘iolnu!a, Pa. R A S ay g
ew Englan cle & Radi ., 1006
St., New Bedford, Mana. & Ca IO
H. ¥. Tank, The Detroit News, News Square,
Dglgroét, l\J:ch.
L. rooker, 1837 Sarah Ave., Columbus, Ohi
J.vgl. Mu;lslc, Jr., 1038 St. Catherine Sl..’boui‘ﬁ
c, .
{)os. Stokes, 18 Michigan Ave.. Somecrville, Mags.
. E. Lawson, 56 E. Clapier St., Germantown, Pu.
John Smithson, 140 Smithies St., Fall River, Mass.
Cl;gs. Teller, fr., 139 Grand Ave., Palisades Park,

T. E. Bain. 670 DeKum Ave., Portland, Or
Clw‘;:lsl Rlll Roberts, 323 E. Mor;;o;n agt.. J:::.klon-
C, "
Ambrose Radio Service, O. Ingmar Oleson, Am-
brose, No. Dak,
W. S. Stuart, Adrian, Tcxas.
{_ack Walker, R. No. 1, Box 69, Altus, Okla.
. M. Benson, 634 Adams Ave., anton, Pa,
g[:gs. tH. Bcnt/z. l{!o:a ?hl“ue rt, Pa.
ilbert Lees, ’ .
Elizabeth, Pa. B DhdaSer QUi
Leon C. Schraek, 20 Church St., Phoenixville, Pa.
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" QUESTION end
Answer Department
conducted by RADIO
WORLD, by its staff of

experts, for University

members only.
subscription number.

When writing for information give your Radio University
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GRID VOLTAGE

FIG. 720
PERFORMANCE CHARACTERISTICS OF A SCREEN GRID TUBE FOR
VARIOUS SCREEN GRID VOLTAGES WHEN WORKING INTO A HIGH
RESISTANCE LOAD. CURVES SHOW THE VOLTAGE DROP ACROSS THE

LOAD RESISTORS FOR VARIOUS GRID VOLTAGES.

REQUESTED BY

ARNOLD MOSER.

PLEASE PUBLISH curves showing the
output voltage of a screen grid tube when
working in a high resistance, space charge
fashion.

(2) Would you recommend the use of

space charge tubes in a resistance coupled
amplifier of high gain? .

(3) What, if any, are 'the cflsadva_ntages
of this tube when used in a resistance
coupled circuit?

Join RADIO WORLD'’S University Club

And Get Free Question and Answer Service for the Coming 52 Weeks
This Service for Yearly Subscribers Only

Have your name entered on our subscription and University lists by special number.
Put this number on the outside of the forwarding envelope (not the em:.losed return
envelope) and also put at the head of your queries. If already. a subsmber,. send $l
for renewal from close of present subscription and your name will be entered in Radio
University. No other premium given with this offer.

[In sending in your queries to the Umwersity Department please paragraph them so ,t’hat
the reply can be written under or alongside of each query. Write on one side of sheet

only. Always give your university number.]

'
RADIO WORLD, 145 West 45th Street, New York City. e
find $6.00 for RADIO WORLD for one year'.(SZ nos.) and also enter my
::::1!:':: th: lift of l:::mbers of RADIO WORLD'’S University C!ub, which gives m;
free information in your Radio University Department for 5? ensuing weeks, and sen
me my number indicating membership.

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

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

(4) Can the tube be used effectively as a
grid bias detector when a high resistance
load follows the space charge tube?

' ARNOLD MOSER,
San Francisco, Calif.

(1) You will find the curves in Fig, 720.

(2) No, not if an even response is essen-
tial. The high notes will be suppressed.

(3) The effective input capacity is too
high.

(4) No. Particularly not if the tube is
preceded by a tuned circuit. The high effec-
tive input capacity is in shunt with the tun-
ing condenser and this throws the tuning
off. It is also almost impossible to cover
the broadcast band because of the excessive
»ero. setting capacity.

* k%

I HAD A SHORT CIRCUIT which
blew out all my tubes in an AC set. I
suspected that it was one of the con-
densers which shunted a grid bias resistor.

(2)—Wthat could cause such 3 blowout ?
I connected a meter in series with a low
voltage battery across this condenser. I
got nearly the full voltage reading of the
battery. Does not that show that the
condenser is. short-circuited?

(3)—TIs the voltage applied to the heater
with respect to the cathode a source of
danger? :

(4)—Is there any danger of burning out
the cathode? FRANKLIN GATES,

Paterson, N. 7J.

(1)—No, it does not show a short, be-
cause the current which was indicated by
the reading flowed through the grid bias
resistor. To test the condenser the bias
resistor should be disconnected before
an observation is made. g

(2)—A sustained surge of line voltage
much in excess of the normal 110 might
cause a blowout.

(3)—Yes, it is a consfant source of dan-
ger if the voltage is too high. Even 45
volts might be much too high for tubes
which are slightly defective. If the volt-
age between the cathode and the heater is
too high a current may be established be-
tween the two and that current would
flow through the heater,

(4)—There is little danger of ruining
the cathode.

I HAVE a four-tube Universal Screen
Grid Receiver which is very selective on
most stations, but at times there is inter-
ference on WEAF. 1 cannot tune it out
because it is loudest when WEAF is tutied
In and it tunes in and out with that sta-
tion. Could you explain this peculiar be-
havior of the set?

(2)—The interfering signal,
very loud, is not intelligible. Hence 1.
have beqn unable to identify the interfer-
mng station. Could it be a short wave
signal which in some way is carried in
with the WEAF wave ? The trouble does
not occur often. WALTER SINCIAIR,

Bronx, New York.

(1)—It may be that one of your neigh-
bors_tunes in the interfering station at
the time the interference occurs and that
your antenna and his are closely coupled.
It. may also be that a neighbor has a
trick receiver using an intermediate fre-
quency equal in frequency to WEAFT,
This receiver may radiate the intermediate
frequency. ‘

(2)—Yes, it may be a short wave signal.
This short wave signal may be tuned in
with the trick receiver mentioned above,

ook %

. WILL YOoU kindly explain the follow-
ing phenomena? 1 get up an oscillator
the frequency of which happened to be
around 10,000 cycles. I could hear the
oscillation although T used no loudspeaker
or headset. How did the sound get into
the air? WILFORD BAILEY,”

Chicago, I,

often acts as a

although

(1)—The oscillating tube
lgudspeaker at such high audio frequen-
cies. Also. many other parts of the cir-
Cult may vibrate, such as transformer and

3 choke laminations and cases.
‘@ e a s a s siesae /# s e e messevecosssssasnserstacn s ‘q QQQQQ
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'LONGER LIFE
BETTER TONE

MORE VOLUME

A guarantee slip is contained in each car-
ton. Fill this out and earn FREE- tube
insurance. Built to excel, KELLY
TUBES .open new vistas of radio recep-
tion.

1) . ...$1.00
4X Special Detector ........... 2.00
13 V.7 - R 2.00

440 (high mu) ...............
422 (screen grid) o
480 ..... 00000,£00 Q6 ©A0AIEADAIBA00A

422 55

Our 422 stands up.

440 HIGH

MU

great for resistance or
Impedance audio

KELLY TUBE COMPANY
57 Dey Street, New York City

}E——_g
SOCKET WRENCH
F \b \ >

R

Push out control lever with knob (as at left)
and put wrench on nut. Push-down on handle
only (at right), then turn nut left or right.

ONE of the handiest tools for a custom ser
builder, service man or home comstructor
is a BERNARD socket wrench.

It consists of a 6%” long metal tubing in
which is a plunger, controlled by a knob.
The plunger has a gripping terminal (called
socket, hence the name “socket wrench’) tha?
may be expanded or contracted to fit 6/32,
8/32 and 10/32 nuts, the most popular sized
auts in radio.

Use the knob to push out the plunger, press
down .on the handle to grip the nut, then turn
the nut to left for removal or to right for fast-
ening down. Total length, distended, including
stained wooden handle, 10”. Gets nicely into
tight places. Send $1 for 8 weeks’ mail sub-
scription for RADIO WORLD and get this
wrench FREE.

No other premium with this offer. Present
subscriber may extend subscription by stating
he is one, and entitle himself to this FREE
premium, making $1 remittance.

RADIO WORLD

145 WEST 45TH ST., N. Y. CITY
A few doors east of Broadway

AN Ve
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JUST TURN KNOB

to switch from ome speaker to an-
other, or to operate both together!
Instantaneous Convenience!

Those who have two loudspeakers
in their home or store have been
without a simple method to switch
from one to another. When
they wanted two loudspeakers to
play at the same time, they had to
make certain connections. And then
when they wanted only one speaker
to play they had to change the pre-
vious connections.

This new Speakerelay (illustrated)
is enclosed in a bakelite case and
is so constructed as to make two
loudspedkers operate separately or
together from your radio set, with-
out any| loss in volume. By merely
turning a small knob to the left one
loudspeaker operates, when 'the
knob is turned to the right, the
other loudspeaker operates, discon-
necting the first one. When the
kg,?b bls hplal\ceci1 at [l)(osition marked

ot oudspeakers
operate together. Price $2°00
Cat. 1234 for connecting 4 spealkers, one to play
at @ time......ovvvvvneenans PPN, . oo o $2.50

Send no money! Order C. O. D.
Five-day money-back guaranty!

Guaranty Radio Goods Co.
145 W. 45th St.,, N. Y. City

(A few doors east of Broadway)

Please loock at the subscription date stamped on
your last wrapper, and if that date indicates that
your subscription is about to expire, please send
remittance to cover your renewal.

In this way you will get your copies without
interruption and keep your file complete.

Subscription Department, Radic World, 145 West
45th St., N. Y. City.

BLUEPRINT OF SCREEN GRID 4-TUBE UNIVERSAL - - $1.00

Connections Doubly Clear’ Because Wiring Done on Top of the Subpanel is Shown Separately, and
wiring done underneath the subpanel is shown ‘separately. All leads shown in the same direction in
which they are physically connected. You don’t have to reverse the blueprint mentally to visualize

the practical connections.

Crystal-clear blueprint safeguards against error.

Order your print today.

Prompt delivery. Price of complete kit, $35.00 (less tubes, cabinet and speaker).

CUSTOM SET BUILDERS SUPPLY CO. 57 Dey St., New York City

AC DYNAMIC CHASSIS
110 volt 50-60 Cycle Model, with Built-in
Rectitier and Output Transformer

OU slmply must get s. dynamic speaker.
There’s nothing more important to your
rudio installation. Everybody’s getting one.
Why deny yourself the advantages of most
superfor tone realism? Your set can’t over-
tax a dynamic speaker. You can’t buy any-
thing st anywhere near our prices that will
give you such satisfaction.
" All you need 1s the chassis. It plays
splendidly just as it ‘fs, You may put it in
s baffle box, or in a cabinet, if you lke: bias.
If your home 13 wired for electriclly of the
alternating current type, 110 volts, 50 to 60
cycles, then get the AC model at $28.52, It
has a plugged cord for connection to the lamp
socket or convenience outlet. The two -extra
leads, with tips on, go to the output poste
of your receiver—the speaker posts.
The AC model has a built-in rectifler that
changes the AC (alternating ecurrent) to DC
(direct current) and filters it. The rectifier fs

Acoustical Engipeering Assotiates,

143 West 45th Street, N. Y. Clty
(Just East of Broadway)
Please ship C.0.D. at once.

speaker chassig at $23.52, plus cartage cost.
O One 6-volt Model dynamic speaker chassis at
$17.64, plus cartage cost. y

results.

shown at right in the illustration. Also there
1s a built-in output transformer, (at left in
illustration). Your receiver therefore needs no
output transformer—there 13 one in the dynamic
chassis. b

For best results use as the output tuhe ef
your recelver any of the following power
tubes—120, 171, 1714, 210, 250, or two
in -push-pull. If your set has a 112 power tube
put in a 171 and Increase the negative grid
If your set has a 112A or a 201A for
the output tube, put in a 171A and incremse
the negative grid bias. No other changes are
necessary.

Remember that the dynamic 1s this year’s
suprome contribution to radie, and you must
share in this fine advantage to enjoy the best
and be thoroughly up-to-date.

6-VOLT MODEL

It you have & 8-volt
storage battery to heat the
fllaments of your tubes you

may use .the 6-volt model 64
dynamic chassis with equal L4
The current drain

AC house supply of elec-
tricity, even if you use &

storage battery, the AC model dynamic chassis is recom-

|
i
O One 110 volt, 50-80 cycle AC Model dynamic | is low. But if you have

mended, because if- you decide at any time to have an AC

set you'd have to retain the storage battery just to run the
Name ....c..cco.c..ne @B OgRer oo sieeever | @-volt model. If you have no electricity {n your home, then

you must use the 6-volt model.

It looks exactly lke the

[0/17 SUP B Rnts soso BRI A0 Baaed b Bako ba | other model, except that the rectifier fs omitted as unnec-

Address ........ 0P RE 4 Sod Bt a0 Gaool 88

} essary. The current used 1s already direci. The output
transformer ‘ie built-in, however. Both models perform alike.

$23-52

The AC model, 110 voltz, 50 to 60 cycles, s

{llustrated. It has buflt-in rectifier and filter
and built-in output transformer. Price, $28.53
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An Extraordinary Speaker

HE super - sensitive

and acoustically
faithful twin magnet
POLO TUNIT in a de
luxe housing, with
moulded metal front
piece, makes a first-class
table model speaker. It
will stand the heaviest
load — even two 250
tubes in push-pull with-
out rattling—yet is so
sensitive it will work
well from any output
tube, even a 201A!

Compact and hand-
some, this table model
graces any living room
or parlor, is inconspicu-
ous to the eye but allur-
ingly predominant to the
ear.

The unit is mounted
on a special bracket that
makes it impossible for
the unit to get out of
adjustment. The table

model, of the free-edge
cone type, is furnished
completely built-up,
ready to play.

The Table Model Polo Speaker, an outstanding example of
the magnetic type of speaker, is shown one-third actual size.

The grill or front piece is moulded, while the rest of the

housing is wood. Both grill and housing are furnished in rich,
conservative two-tone brown spiray.

Table Model Polo Speaker, Cat. TMP, consisting of de luxe
housing and moulded grill, with sprayed
Unit, with cone and special bracket; also 10«ft. cord
All built-up, ready to Play.e.eeqessrosens wsrescnccesecssss $13.50

finish; mounted Polo

- [Note.—Those who possess a Polo Unit and desire the hous-
ing, special hracket and cone, may obtain these by ordering Cat.
HO at $5.60.]

HE Polo Unit, using two magnets, to double aensitivity,
T is regarded by many experts as the best magnetic

unit.

It weighs three full pounds—almost three times

as much as an average unit—and will stand the strain of
even two 250 tubes in push-null ,without rattling. It

works well out of any type tube.
laminated and the armature can’t C
The two magnet coils are housed in bakelite.

The pole picces are
t out of ad;ugtmen_t.
This unit

will stand 180 volts without filtering, due to the large

diameter wire used on the special coils. 5
have a bronze-green casing and black twin magnets.

All Polo Units

Polo Unit, shown one-half actual size, Fur-
nished complete with unit, apex, chuck, nut,
10-ft. cord, bracket and hardware. Cat.
PU 10.00
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