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GANG con-
denser of good, ///////
sturdy  construction //////
and reliable performance //////
fits into the most popular //////
tuning requirement of the day.

It serves its purpose well with the
most popular screen grid designs, which
call for four tuned stages, including the de-
tector input.

Z
",

Ordinarily a good condenscr of this type
costs, at the best discount you can contrive
to get, about twice as much as is charged for
the one illustrated and even then the trim-
ming condensers are not included. The ques-
tion then arises, has quality been sacrificed to
meet a price? As a reply, read the twenty-six
points of advantage. The first consideration
was to build quality into the condenser.

The reason for the low price is that the
condenser was manufactured in very large
quantities and is sold to the consumer with
only one handling between factory and him,
at a price only 10% above the cost of produc-
tion,

All claims are backed up by our guaranty—
MONEY BACK IF IN FIVE DAYS AFTER
RECEIPT OF CONDENSER YOU ARE NOT
COMPLETELY SATISFIED.

q The Capacity is .00035 mfd. for each sec-
~ tton. We haven’t this condenser in any
e>\ other capacity. The price is net to
,;?44/\\ all, no matter what quantity.

b, @Y N Order one shipped C. O. D.
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- (25)—Eleven rotor and eleven stator plates in each section.

A Substantial
Four-Gang
Condenser

Wy,
Advantage! Wy,

HE desirability and dependability of this condenser are
] attested by the following roster of features:

( 1)—Rigid steel frame. )

( 2)—Accurate mechanical alignment.

( 3)—Single steel shaft.

( 9)—Shaft supported at both ends and at the center.

( 5)—Accurate spacing of rotor and stator plates.

( 6)—Plates made of aluminum of uniform thickness.

( 7)—Stator plates shielded from each other .and from.external conductors.
( 8)—Euach section provided with a built-in adjustable trimmer condenser.
( 9)—Steel spring bearings.

(10)—Adjustable tension on bearings.

(11)—Shaft and rotor plates removable.

(12)—Low minimum capacity in each section.

(13)—Low loss insulation between stator and rotor plates.
(14)—Common rotor connection to steel frame..

(15)—Each rotor attached to common shaft with two sqt screws.
(16)—Exact equality of all condenser sections at all settings.
(17)—Side and bottom mounting provisions.

(18)—Straight line wavelength shape of plates, .
(19)—Brass soldering lug for cach condenser stator section.
(20)—Capacity increases with counter clockwise rotation of shaft.
(21)—Capacity of each section, .00035 mfd.

(22)—Plates cannot short.

(23)—Easy turning shaft.

(24)—Will last a lifetime.

(26)—Weight (condenser alone), 3% Ibs.

wwWw americanradiohistorv com
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Non-Reactive Audio with Tuner!
NR-4

The Remarkable Non-Reactwve Circuit
designed by Herman Bernard, using the
newly popular audio channel for AC opera-
tion.  Speaker operation on four tubes, in-
cluding rectifier.

11, L2, C1-One Bernard antenna coil, .00035

mid. coudenser, link, Cat. BT-L-AC........ $3.00

L3, 14, C2—Ome Bernard interstage tuner,
with  .00035 mfd. condenser, link, C1t

3.00

BT-R-AC ... o ee o oBiriesnie
C3—One 01 ‘mid. condenser. ... .35
C4, C5, C6, C7, C8, C9, Cl2—Seven 1 mfd.
condensers, low voltage...............c...00e 3.50
C10—Two 1 mfd. filter condensers, 550 v.
A.C. ras 1,000 volts D.Co......ooooiiinn 2.00
Volume Control—One Electrad Tonatrol pot.
(500.000 OhmS) ...coviiiieiieani i 1.50
R1—One Electrad 800 ohm biasing resistor
MY ocaaoeoo00000ag—a009000a002 0aMacoo .20
R2—One .02 meg.
with mounting ............ .55
R3 Ome Lynch 0.5 meg. memlhzed resistor
- 8 with mMOuUNting ........cviirvinraaaienn..n .50
Lalyout of the1 I\(JR-4, 1using') a steel chassis, 15”7 wide x 9‘/2”ddeep. The R?):SE;S\IP:S Tgtpr\\f)oltage Divider, with 3.95
volume control (not shown) is at center. For installation dials replace ‘ T en n s
the iliustrated knobs. 2 T}:)c(l)e“)e Clict)lo {lr’)‘me“t plate supply, (50-60 26T

Ch—One single Polo B filter choke, Cat. PSC 250
RFC -One shielded radio frequency choke,

SO millihenries ..............iiiiiiaaL .50

245 SW One pendant AC switch with 12 J.’oot
AR (2 O [ = R SR SRE - ARE o SRR 1.12
A Ant., Gnd,, ‘Speaker~l‘our bmdmg posts.. .40

ﬂ') One steel chassis 157 wide by 914" deep, with

sockets affixed
Two dials, 100 to 0..
Insulators (four for
front panel) .........

Tubes: Two 224, one 245, cne 280.......... $5:27

Vg K, . =
B+ Construction _ \,
Advice. =

In  building the NR-4,
insulate the right-hand
condensecr from the

'} chassis, as it tunes the
SG plate circuit, and
i ground the chassis, also e OLU
connecting  ground and : """'""i‘ ‘~"°“'°""'
negative of the 1 sup- : 2]

ply. Then, to have both
condensers equally ele-
vated, insulate the left-
hand one, but connect its
frame to sub-
panel by a lead
soldered to a lug

The NR-4 circuit diagram, with numbers designating voltage divider fastened to sub-
taps, corresponding to 1llustration below. panel.

o POWER TUBE :
Multi-Tap FILAMENT CENTER 213D, i S
Voltage DIVIder ings, all save primary cenier-

tapped (red), I8 4'%" wide, 5"
high, 4’ front tc back. Weight,

For non-reactive audio eircuits,

instcad of using variable resist-

9 1bs. Filament windings, 2.5 v.
ors you may 1ore couveniently

at 12 amps., 2.5 v. at 3 amps,
(for 245 filaments), 5 v. at 2
amns for 280 rectifier, and 724

use a voltage divider with numer-

ous taps. Used as in the NR-4

it will not get hot—barely tepid

@ 80 m.a., center-tapped.
Ordlg‘r Cat. PFPS @ $7.50
after 10 hours continuous opera-
tion—because it will stand 125

[For 25 cyeles order Cat.
PFPS-25 @ $12.00.
(For 40 cyclus order Cat.
milliamperes! ~ The conservative Pris-40 @ $10.00.]
rating, actual use, igs 30 watts.

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

The Multi-Tap Voltage Divider
has a total resistunce value of

Headquarters

We are headquarters for
information and advice on
non-reactive audio amplifiers

and tuners therefor. Write
) us your questions, or tele-
\ phone BARcl'Ly 8659. Tele-

graphed inquiries answered

e XN

M@

13,850 ohms, in the following . . .
steps: 3,000, 4,500. 2,000, 80¢, Multi-Tap Voltage Divider, showing where to connect the leads for same day as received, All
700, 600, £50, 500, 150, 400, 200, plate and screen voltages. (d tly filled. TFi
100 and 50 ohms. With the zero orders promptly € ve-
voltage lug (at lower left) the day money-back guaranty on
everything. Square deal is

total number of useful lugs is

fourteen. The resistance stated our motto.

are those between respective lugs

and are to be added together to constltute 13,850 ohms total. r T . — T p— — p— p— C— p— e p— A g (S
xtreme care has been exercised in the manufacture ot the Multl-Tap Voltage Divider.

It is mounted on brackets insulated from the resis'ance wire. Please Use Thls Coupon

The Multi-Tap Voliage Divider is useful in all circuits, including push-pull and single- Jaynxon Laboratories,
sided ones, where the current ratinz of 125 milliamperes is not seriously exceeded and the 57 Dey Street, N. Y. City.
maximum voltage is not more than 460 volls. If good ventilatlon is provided, this rating Walter J. McCord, Chief Engineer.
may be exceeded 15 per cent. I"lease ship at once C. O. D. tested parts for NR-4 as advertised. 1 am
attaching a list of thcse partz desived.

The expertness of desigr and construction will be recognized by those whose knowledge
O All parts are desired, as indicated by eross in square at left of this

teaches them to appreciate parts tinely made.

When the Multi-Tap Voltage Divider is placed acioss the filtered output of a B supply sentence.
which serves a receiver, the voltages are in proportion to the zurrent flowing through the Name
various resistances. Sample voltages are 300, 180, 120, 75, 50, 40, 35, 30, 25, 16, 10, 6 and ‘ [ T R
By making suitable connection of grid returns the lower voltages may be used for Addres
negative bias or even for positive voltage on the plates. FOSS L e e e e e
Orger Cat. MTVD at $3.95. City ........ oo Ntate Lo

5- DAY MONEY BACK GUARANTY

— s g pmewy emma etess camm

wWwWw americanradiohistorv com
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Efficient Coils for Standard Circuits at

ANTENNA COUPLER

BERNARD TUNERS

Bernard Tuner BTSA
for 0005 mfd. for
antenna coupling, the
primary being fixed
and the secondary
tuned. This coll fa
used ag input to the
first screen grid
radio frequency tube.
Secondary has mov-

Cat.
Cat, No. VA5—$0.85
FOR .0005 MFD. CONDENSER FOR .0005
Moving primary and fixed secondary, for
sntenna coupling. Serves as volume control.
Cat. No. VA3 for .00035 mfd. $0.90

SG TRANSFORMER

No.

ing coll.

Cat. No. BT3A for
00085 mfd. ..$1.35
Bernard Tuner BT5B
for .0005 mfd. for
working out of a
screen grid tube,
tuned primary, un-
tuned secondary.
Primary has moving

. BT5A—$1.35
MFD. CONDENSERS

Gty BBt
DIAMOND
PAIR

Cat. No. RF5—$0.60
FOR .000!

5 MFD. CONDEN-
SER

Antenna coil for any

Cat. No.
FOR .0005 MF

Cat. No. SGS5—$0.60

FOR .0005 MFD. CONDENSER
Interstage radlo frequency transformer, to
work out of a screen grid tube, primary un-

tuned.

Cat. No. SGS83 tor .00035 mfd. ........ $0.65 FL4 $0.30
Flexible In-

—— e e —— sulated coupler
for uniting eoil

8creen Grid Coll Company, or condenser
shafts

145 West 45th Street,
New Yok, N. Y. (Just East of Broadway.) l

at ..., .
Encloied please find $........... for which Equalizi -
please gead at once the following parts: l dg{nds o';? wgo

mmfd., for con-
O Cat. No. gection across
O Cst. No. gny tumngh con-

enser where
O Cat. No. ganging 18 re-

sorted to, or for
equalizing inde-

Name ..... pendently tuned
circuits to make

Address ......... dials track.
Order Cat., EQ80

CIET vvvveivvnrennnonoeenn.- Btate ... 8t oooono $0.35

standard circult, and one of

the two colls constituting the

Diamond Palr.

Cat. No. RF3 for .00035.30.65
Cat. No. SGT5—$0.85

FOR .0005 éVIEFD. CONDEN-

R
Interstage 3-circuit coll for
any hookup where an un-
tuned primary is in the plate
circuit of a screen grid tube.
SGT3 for .00035 mfd...$0.90

RF5—$0.60
D. CONDENSER

[Note: Thee same coils are for AC or hattery
circait.]
The standard three-circult tuner is used with

primary in the plate circuit of any RF tube, AC
or battery type, excepting only screen grid tube.
For .0005 mfd. order T5 at
For .00035 order Cat. T3 at
All coils have 2%’ diameter, except the shielded
coil, whirh is wound on 13 ”.

The coils are wound by machine on a bakelite
form, and the tuned windings have identical in-
ductance for a given capacity condenser, 1. e..
.0005 mfd or .00035 mfd. Full coverage of the
wave vand 13 assured.

All coils with a moving coll have single hole
panel mounting fixture. All others have base
mounting provision. The colls should be used
with connection lugs at bottom, to shorten leads.

Onty the Bernard Tuners have a chaft extend-
ing from rear. This feature iz necesary so that
physical coupling to tuning condenser shaft may
be accomplished by the insulated link.

Lowest Prices

Cat. No.

BT5B—$1.35
FOR .0005 MFD. CONDENSER

Cat. No. SGT5—$0.85
FOR .0005 MFD. CONDENSER

STANDARD TUNER

NEWEST BOOK
ON VACUUM TUBES

“RADIO RECEIVING
TUBES,” by James A.
Moyer and John F. Wos-
trel, first edition just oft
the press. No radio serv-
ice man, experimenter oOr

T4” Extens

ion Shaft :

Here is a handy aid to
salvaging condensers and |
coils that bhave %4°" dlam-

eter shafts not long_enough
for your purpose. Fits on
2"’ shaft and provides %'’
extension, still at 17
Price 10c net

RADIO WORLD
145 W. 45 St., N. Y. City

— CLARQOSTAT ——

Not Jusr the nama et A
serviece dedicated to ha.tt:r“g:;:: .r::ul'!.if e
?n#::.of;l;l?r:l.lhndtl “trl variable and fixed retisters,
, a
e maKsontro] utomatie line voitage ballasts, seeket
CLAROSTAT MFG. CO.,
291 North 6th Street Brookilyn, N. Y.

student of radio should be
without this authoritative
book on the principles and
applications of vacuum
tubes. It answers all your
questions relating to re-
ceiving, amplifying ‘and
rectifying tubes. It is a
compiete discussion of tube
principles, functions and
uses, thoroughly up-to-
date.

pires.

out, please send us renewal so that you
will not miss any copies.
Department, RADIO WORLD, 145 West
45th St., N. Y. City.

LOOK AT YOUR WRAPPER ‘

You will see by the date thereon when
your subscription for Radioc World ex-

If the subscription is about to run

Subscription

' In this book the essential
principles underlying the eper-
ation of vaeuum tubes are ex-
d E plained In s non-technical 8

- manner ap i3 consistent with

SUBSCRIBE NOW!

All Parts
for the

ABC Supply

as described by Capt. Peter V. O’'Rourke

in January 25th issue

Provides filament and heater voltages for

accuracy. The book covers the
construetion, sctlon, reactiva-
tion, testing and use of vscuum
tubes as well as specifications
tor vacuum tubes and applica-
tions for distant centrol of in-
justrial proeesses and precision
measurements.

Price $2.50

RADIO WORLD

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

ARISTOCRAT FLOOR SPEAKER

With Molded Wood Horn and Horn
Motor built in. Good value. $12.00.

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

[ $6 for one year, 52 issues.

[0 $3 for six months, 26 issues.

J $1.50 for three months, 13 issues.

L] This is a renewal of an existing mail
subscription (Check off if true).

Your name

Address ................

Acoustical Engineering Associates, 143 W.
45th St., N. Y. C.

WwWW.americanradiohistorv.com

These parts are com-
plete less push-pull
input transformer and

227, 224, 245 push-pull and 280, and four-
teen B voltages.

are alreadv mounted $30.00
on steel chassis at...

[Order C. O. D. or remit with order.]
Guaranty Radio Goods Co.
143 West 45th Street,

New York, N. Y.

Just East of Broadway
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A Phase Shift Tube
in Non-Reactive Push-Pull Circuit Designs
By [. E. Anderson

Technical Editor
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FIG 1
A METHOD OF APPLYING TIHE PHASE INVERTER
TUBE IN THE NON-REACTIVE AMPLIFIER,

HE RENEWED interest in non-reactive amplifiers has

I revived concern in push-pull amplifiers of the same type,

and particularly the method of coupling a single sided am-
plifier, or detector, to a push-pull amplifier without the use of
an input transiormer.

A method of effecting this coupling without deadening one
side of the amplifier was published in Rapro WorLDp October Sth,
1929. In this method the signal irom the detector was impressed
in the usual manner on a single sided amplifier, but a certain
fraction of the output of rhe first tube was impressed on the
grid of a phase inverter tube which then fed into the other side
of the push-pull ampiifier.

Certain defects in this amplifier were obvious and were em-
phasized. Due to the presence of stopping condensers the phase
of the signal in one side of the amplifier was not exactly 180
different irom that of the signal in the other. This lack of true
180 degree phase difference obtained both at the high and at
the low ends of the audio frequency scale. However, at both
ends the defect was negligible.

PHASE INVERTER IN NON-REACTIVE CIRCUIT

The principle of the phase inverter tube is well suited to the
non-reactive amplifiers which are now.so popular. In Fig. 1
we show one application of the principle to this type of circuit.

At the outset we should call attention to the fact that the
push-pull circuit is not strictly ron-reactive hecause there is a
condenser C through which the signal to the phase inverter
tube must pass. This condenser, however, will have a negligible
effect on the phase rclationship between the two sides of the
amplifier, as we shall presently see, provided that we choose the
constants of C and Ro suitably.

The input voltage to the phase inverter tube is the signal
voltage drop in resistor Ro, and this is equal to the signal
voltage drop in that portion of R1 which is between the points
Pl and P2, provided that C is very large and also provided that
the by-passing between P2 and B minus is adequate. Iet us

assume that C is not so large that its effect can be negiected
and let us also assume that the by-passing between P2 and B
minus is satisfactory. Then the voltage drop in L1P2 is the
same as the voltage drop in C and Ro in series. Any voltage
drop in C will be subtracted from the drop in Ro so that the
condenser reduces the input to the phase inverter tube. This
reduction could be offset by sliding Pl higher up Rl but C
also introduces a phase shift which cannot be compensated for
in this way. Let us sce how great the phase shift will be.

AMOUNT OF PHASE SHIFT

Let C have a capacity of one microfarad and let Ro have a
resistance of one megohm. If a generator having a certain
electromotive force be substituted for the voltage drop in P1P2
we have a simple series circuit in which the current will lead
the electromotive force by a very small angle. This angle is
very nearly equal to the phase shift which will be introduced.
Indeed, it will be slightly greater so that if we make this angle
small it is certain that the actual phase shift will be still smaller.

The tangent of the phase shiit angle is equal to 1/CRow,
where w is 6.26 times the frequency of the current involved.
Let this frequency be 30 cycles, the lowest frequency it is neces-
sary to consider in an audio amplifier., For higher {requencies
the phase shift will be less, as is clear from the fact that w
appears in the denominator of the formula for the tangent of
the angle.

Substituting the values for C, Ro and w that we have chosen
we obtain .0053 for the tangent. DBut when the tangent is so
small it is equal to the angle itself, expressed in natural measure.
To convert it to degrees we have only to multiply .0053 by 57.3,
the conversion factor between natural measurec of angle and
degrees. We obtain approximately .3 degree. The phase shift
is entirely negligible.

If we choose a smaller condenser or a lower grid leak, or if
we choose lower values for both, the phase shift will be greater,
but in view of the extremely small shift obtained above we may
choose somewhat lower values and still have a shift that is
entirely negligible for all essential audio {frequencies.

DIFFICULTIES ENCOUNTERED

It would be desirable to eliminate both C and Ro but as soon
as we attempt to do so we immediately encounter voltage diffi-
culties. The grid bias on the phase inverter tube would be too
high when Pl is set at the point required to obtain the correct
signal voltage on the phase inverter tube. The use of the con-
denser C, which entails the use of Ro, is the simplest way of
avoiding the difliculty. Aund since this can be done without
introducing any appreciable phase shift there is no objection.

T.et us try to determine where the point Pl should be set in
order that the signal voltage drops across R1 and R2 may be
equal. Let us assumec that the amplification by each tube is a.
Then if the input voltage to the first tube is one volt, the
voltage drop across RI will be a. It is to be the same across
R2. Whatever voltages we impress on the phase inverter tube’s
grid will be a times as great across R2. Let P1P2 be a fraction
+ of R1. Then the voltage drop in PIP2 will be ax. This
voltage is impressed on the grid of the phase inverter tube and
is multiplied by a by the tube. THence the voltage across R2
will be re’. But this must be equal to a if the voltage drops

www.americanradiohistorv.com
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Direct Coupled Impedance

Constants Given for the Paris Circuit

&———— 1 g — —e
= PSR,
T fos —®
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AV \
R3 R4 RG RT
)
B- Be

FIG. 2
IF THE TUBES DIFFER IT MAY BE NECESSARY TO
ADJUST THE VOLTAGES ON THE TWQ SIDES OF THE
AMPLIFIER INDEPENDENTLY AS HERE STTOWN. THE
GRID AND THE PLATE VOLTAGES MAY BE ADJUSTED
SIMILARLY.

in R1 and R2 are to be equal in magnitude. Hence we have the
equation ra*=a. Canceling out one of the factors we have the
simple equation xa==1, or the fraction of RI used must nu-
merically equal to the reciprocal of the amplification of either
tube. We arrive at the same result cven when the amplifica-
tions by the two tubes are not the same. In that casc the frac-
tion of R1 used should be equal to the reciprocal of the ampli-
fication in the phase inverter tube.

RESISTANCE VALUE OF P1P2

Therelore if we know the voltage amplification of the plmse
inverter tube we can determine the resistance that should be
included between Pl and P2 as a fraction of the resistance Rl
Let us assume the amplification of the tube is 60 and that Rl
is equal to one megohm. We found above that the fraction
of 1 used should be the reciprocal of the amplification. FHence
P1P2 should be 1,000,000/60, or 16,667 ohms.

It may be that the phase inverter tube is of the 227 typ)e,
when the amplification at most will be 7.5. If the value of Rl
is still one megohm the portion included between Pl and P2
should be 133,333 ohms. In any practical case the point Pl can
best be found experimentally, the calculated values serving only
as guides in selecting the approximate values. One way of
determining when the magnitudes of the two outputs are equal
is to connect the input of an amplifier across R6 through a
condenser and grid leak and then adjusting P1 until the so’utl‘ld
in the output of this amplifier tube is zero or minimum. The
coupling should be effected so_that there is no change in the
direct current flowing through R6, and of course, the A, B and
C voltages for this test amplifier should be independent of those
used in the amplifier under adjustment. If there is a by-pass
condenser across R6—and there should be one—it should be re-
moved while the adjustment is made.

VALUES OF RESISTORS IN VOLTAGE DIVIDER

We have already specified suitable values {or Rp, R1 and R3.
It remains to give the values for the resistors in the voltage
divider. To do this we have to know what tubes are to be used
in the circuit. Let the first two be 224s and let the power
tubes be 245s. Let us suppose that the available voltag‘e is 400
volts. We can arbitrarily choose the sum of R6 and R7 to be
25000 ohms. Then the steady plate current in resistors R3, R4
and R5 will be about 72 milliamperes. While this current will
not flow through all the resistors it is close enough for practical

1rposes.
pLIx?OReS we wish a voltage drop of 1.5 volts. Therefore R3
should have a resistance of 208 ohms. Call 1t 20 ohms for
short. If the sum of R4 and RS is 2,000 ohms the drop in these
two will be 144 volts. This is not high enough for the plates of
the screen grid tubes but the drop in RS adds considerably to
this plate voltage.

PRACTICAL SUGGESTIONS

Since the circuit is critical with respect to voltage, two
variables are provided on the wvoltage divider, one on t?e
potentiometer R4RS for the screen voltage and another on tlle
potentiometer R6R7 for the plate voltage. These two controls
are necessary in order to get the correct bias on the power tube
and at the same time the proper adjustment of the plate and
screen voltages for the screen grid tubes. ”

It is desirable that the applied plate voltage on the screen gri

tubes be as high as practicable because as the applied voltage is
increased the possible amplification is greater. While it is pos-
sible to get the screen grid tubes into working adjustment tor
any applied voltage by merely adjusting the screen voltage, not
the same degree of amplification is attainable when both the
plate and screen voltages are low. The applied plate voltage
is increased by moving the slider on R6R7 toward the positive.
This change increases the plate current through the coupling
resistors and hence the bias on the power tubes. This in-
crease in the bias permits a still greater increase in the applied
plate voltage, indeed requires it. FFor any setting of the screen
voltage there is one setting of the slider on R6R7 which gives
the proper bias on the power tubes. The proper bias can be
judged by measuring the plate current in either power tube,
which should be 32 milliamperes when the plate voltage on
those tubes is 250 volts.

If the first adjustment gives satisfactory amplification as
judged by quality rather than by volume, well and good. If
not, it will be necessary to readjust the screen grid voltage,
usually downward. It shouid be remembered that if the rated
values of applied plate and effective screen voltages are used
the circuit will not work at all. The screen grid voltage must
be much less than rated value because the required screen
voltage depends on the net voltage on the plate, which may
be very small in view of the high drop in the coupling re-
sistors.

INDEPENDENT ADJUSTMENTS OF VOLTAGES

It may be necessary to adjust some of the voltages inde-
pendently of the other because of differences in the tubes.
The screen voltages may be so adjusted as shown in Fig. 2.
The screen returns are brought independently to the voltage
divider. In the same way the grid voltages on the first two
tubes may be adjusted independently by returning Ro to a
separate point on R3, or by cutting the cathode connection and
returning the cathodes of the two tubes to different points on
R3 or R4. Likewise the plate voltages may be adjusted sepa-
rately by cutting the junction of R1 and R2 and bringing these
resisiors to different points on R6 and R6.

IMPEDANCE COUPLED CIRCUITS

Impedance coupled circuits have never becn very popular,
either with manufacturers or with fans. Yet these circuits
possess many outstanding advantages, especially when the
blocking condensers are omitted between successive tubes. Such
circuits are much more easily adjusted than circuits in which
the coupling is by means ol pure resistance.

One advantage of impedance is that it is possible to get a
greater amplification with a given tube than is possible with
resistance coupling. And the amplification does not depend so
much on frequency as might be supposed. It is true that the
amplification falls off a little at the low frequencies but this is
often an advantage. It is especially advantageous that there
is practically no DC amplification.

As an illustration of what {requency distortion may be
expected let us assume constants for the coupling impedances.
Let the inductance of the choke be 100 henries, and this is a
low value as coupling chokes go. At 30 cycles per second,
which ought to be the lowest frequency that any one should
expect in a broadcast receiver, the impedance of a 100-henry
choke is about 18900 ohms. If, then, the internal plate re-
sistance of the tube is 10,000 ohins and the amplification con-
stant of the tubc is 8, the voltage amplification will be 7.1 ap-
proximately. The voltage at any frequency cannot be greater
than 8 so there can not be any appreciable frequency distortion.
If we make the coupling inductance 1,000 henries the amplifi-
cation even at 30 cycles is practically 8, and 1,000-henry chokes
can be obtained very easily. The secondaries of many coupling
transformers have this inductance.

There will be a slight reduction in the amplification at the
high frequencies due to the capacity across the winding of
the inductance coil, but if the coil is properly wound this will
not be serious.

DESIGN CONSTANTS OF CIRCUIT

The design of an impedance coupled circuit without the use
of stopping condensers is not much different from the design
of non-reactive circuits, except that it is simpler. Let us start
with the power tube and let this be a 171A. The voltage on the
plate of this tube should be 180 volts, which should be the drop
in resistance R4, Fig. 3. Let R4 be a 20,000 ohm resistance.
The current through it will then be 9 milliamperes. The current
in the power tube will be 20 milliamperes when the grid bias
is adjusted properly. IHHence the current to the left of the
center tap of the power tube filament will be 29 milliamperes.

Let us suppose that the choke coil Ch2 has a DC resistance
of 5,000 ohms and that the current will be .004 milliampéres.
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FIG. 3
AN AMPLIFIER WITHOUT STOPPING CONDENSERS
USING IMPEDANCE INSTEAD OF RESISTANCES IS
SIMPLE TO ADJUST AND IS CAPABLE OF EXCELLENT
QUALITY.

The drop in the choke will be 20 volts, but since the tube should
have a bias of 40 volts the return of ChZ should be made to a
point of R3 20 volts to the left of the center tap of the power
tube, or 690 ohms to the leit, since the current is 29 milliamperes.

In the left portion of R3 the voltage drop should be 180 volts
and the current will be, in the major portion, 25 milliamperes.
Hence the left portion of R3 should have a resistance of 7,200
ohms. The screen should be connected to the point which gives
best amplification, which can be found experimentally if a
slider is provided for the return of the screen. The screen
voltage should be something less than 75 volts. So far we have
used up a voltage of 380 volts, 180 volts for the plates of each
of the tubes and 20 volts for part of the bias on the power

tube.
ADJUSTMENTS CONTINUED

Now the bias on the screen grid tube should be 1.5 volts or
somewhat higher. The only provision made for bias is the DC
drop in the choke Chl. We have to guard against getting a
too high drop in the choke.

The signal level in the first tube is so' small that we need not
provide a plate voltage higher than 45 volts. If the bias on the
grid of the first tube is 1.5 volts, which is large enough, the plate
current with 45 volts on the plate will be 2.5 milliamperes. If
then the bias on the second tube is to be 1.5 volts the DC re-
sistance of Chl should be 600 ohms. This comes within the
limits of the primary of ordinary audio transformers. Since a
bias of 3 volts is all right on the screen grid tube it would be
feasible to use a choke having a resistance as high as 1,200 ohms.

It is recommended that for Chl the primary of a good low
ratio transformer be used and for Ch2 the secondary of an-
other good transformer. In each case the winding not used
should be left open.

Through the resistance R2 the current will be the 29 milli-
amperes we started with less the plate current of the first
tube, that is 26.5 milliamperes. Since the drop in R2 is to be
45 volts the resistance should be 1,700 ohms. R1 will carry 29
milliamperes and since the drop in it is to be 1.5 volts the re-
sistance should be 51.7 ohms. A 75 ohm rheostat is recom-

mended.
VARIATIONS PERMISSIBLE

It is not necessary to adhere closely to the values given
above. Wide variations in nearly all the resistances are per-
missible. By means of a variable Rl it is possible to adjust the
grid bias on the second tube to the correct value, and by meaus
of the slider on R3 it is possible to adjust that on the power
tube. Both of these variations vary the plate currents and
hence the grid bias.

The total voltage called for in this circuit is 426.5 volts. This
is much higher than most B supply units give, except those
designed for 250 and 210 tubes. But the circuit will work wel
even if the total voltage is considerably less. B supply units
designed for 245 tubes in push-pull ‘will have a voltage around
300 on full load. When the load is reduced to the value re-

Special Non-Reaction Service

F vou have any questions to ask about non-reactive
circuits, or are experiencing trouble with any vou
built, address your questions to Non-Reactive Editor,
RAanto Worep, 145 West 45th Street, N. Y. City. You
will get some reaction.
Questions on what parts you have, that can be used,
will be answered gladly. Tabulate questions so answers
can be written next to them.

and Voltage Adjustments Analyzed

#
L s

Reg Re R1 Rg
B- g+
FIG. 4
THE PHASE INVERTER TUBE CAN BE APPLIED TO
AN IMPEDANCE COUPLED CIRCUIT AS ILLUSTRATED
HERE ALTHOUGH IT IS PREFERABLE TO USE NON-
REACTIVE COUPLING IN THE FIRST STAGE.

quired in this circuit the voltage will be around 350 volts. This
is high enough to make the circuit operative. The resistances
in the voltage divider will have practically the same values as
those given for the higher voltages. Any adjustments neces-
sary can be done with the two variables provided.

AMPLIFICATION ATTAINABLE

The voltage amplification that can be expected with this cir-
cuit 1s of the order of 1000. This is much higher than the
amplifications ordinarily met in audio circuits. Most of the
amplification, of course, is contributed by the screen grid tube.

The phase inverter tube could be applied to the reactive
circuit in a manner shown in Ifig. 4. In order to tap the voltage
on Chl it is necessary to connect a high resistance potentiometer
R1 across the choke for the grid connection of the inverter
tube. To make the two plate circuits equal it is also necessary
to connect a resistance R2 of equal value across Ch2. This
circuit, however, is not recommended because the phase shift
will not be 180 degrees and hence the signals in the two sides
will not bear the correct phase relation. It would be better
to leave out the first two choke coils and use impedance coup-
ling ahead of the output stage.

When the first two chokes are left out it may become neces-
sary to return the plates of the first tubes to a point on re-
sisgor R6 in order to get a sufficiently low bias on the middle
tubes.

“Sun” Section Started Something

HE direct coupled audio amplilier circuits, two-tube and

three-tube design, have evoked a response from the circuit-

_building public reminiscent of the building fervor of five
and six years ago. Certainly in the last three years nothing has
awakened such an intense interest.

While direct coupled amplifiers have been published in previous
vears, theyv were not popularized until the New York “Sun”
Radio Section. of which I&. L. Bragdon is editor, published in
December, 1929, issues not only theoretical data, but constants.
The articles were written by R. P. Clarkson.

Almost immediately on the appearance of the first issue on
the news-stands, radio stores in Cortlandt Street and elsewhere,
including out-of-town, were besieged for parts for the circuits,
and it was not long before parts manufacturers were eagerly
preparing units for the non-reactive amplifiers designed by Lof-
tin and White, which were the basis of Mr. Clarkson’s articles.

The data on constants for circuits published in Rapio WorLD
issue of January 18th, were the same as those published by the
“Sun” Radio Section on December 14th, having been arrived at
by development work on the part of the “Sun” Radio Section,
an acknowledgement it is a pleasure to make. Figs. 2 and 3
of the Loftin-White article in our January 18th issue are meant
particularly. )

In other instances the “Sun” Radio Section has showed
marked priority, as in the instance of the exposition of beat
note detection on which some recent patents were based. Quota-
tions in the “Sun” article hv Mr. Clarkson in the November
30th issue appeared in the beat note detection article in our
December 14th issue.

Mr. Clarkson and the “Sun” Radio Section have been more
than generous to Rapio WorLp. When the Infradyne was being
exploited as a new circuit he published the fact that the same
reception system had heen revealed in Ramo WorLp in 1924,
Rapio WorLp proudly reoublished this statement and felt toward
Mr. Clarkson and the “Sun” Radio Section a gratitude that has

not yet expired.
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Automatic Volume Control Found Inherently
By Herman
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FIG. 1—A SELECTIVE TUNER AHEAD AT A STAGE OF NR AUDIO

amplification, as shown in Fig. 1, provides ample speaker

volume for local reception, and while the tuner is sensitive
enough to bring in distance, the audio amplification is not great
enough at the available voltages to produce sufficiently volumi-
nous DX.

Coils used in the tuner did not have large primaries. If the
primaries had been enlarged the volume might have come up
high enough to make the distant stations sufliciently loud. Then,
however, the selectivity would have been less, for the circuit
as constituted was “very selective.”

It is of course necessary to explain what “very selective”
means. The term, used without definition, still leaves one won-
dering. Ilere the meaning may be brought out by stating that
the receiver, operated in New York City, tuned in WTAM,
Cleveland, 50 kw., 1070 kc, 700 miles away, without intcrference
from WTIC, Hartford, Conn., 50 kw., 1060 k¢, and 130 miles
away, and then tuned in WTIC without interference from
WTAM. This is usually called 10-kilocycle selectivity, but that
expression means something only in relationship to a known
antenna field strength.

10 KC SELECTIVITY EXEMPLIFIED

! SENSITIVE tuner, using a stage of non-reactive audio

Suppose the antenna field strength is 10 millivolts per meter.
If two stations of that same field strength about the antenna are
10 kc apart, and one is received without interferance from the
other and (vice versa, if you must), then 10 kc separation has
a meaning. But as the term is bandied about these days, it has
no significance whatsoever, and receivers that are rated at good-
ness knows how much this or that, bring in some local stations
over ten or fifteen degrees of the dial. While visual dial indi-
cation is not a scientific method of determining absolute se-
lectivity, it is an uncommonly authentic method of occasioning
disgust.

In the WTAM-WTIC examples, it must be stated that
WTAM’s field strength is about double that of WTIC at the
point of reception, despite the reverse difference in distance, so
to tune in WTIC without interference from WTAM is more of
a feat, if you like, than the exclusion of WTIC when WTAM
is heard.

A BETTER EXAMPLE

Another favorite method of judging the selectivity, and in a
measure the sensitivity, in the New York area, is to ascertain
whether WOR, Newark, N. J., 710 kc, can be tuned out, and
WLW, Cincinnati, 700 kc, tuned in, without any sound from
WOR when WLW is received. This is by far a better test
than the WTAM-WTIC example, because WOR is a 5-kw sta-

tion across the water, and less than 10 miles away, and WLW,
although 50 kw, is 700 miles away. WOR is the strongest local
station at the point of reception, and will give speaker volume
with one stage of any kind of audio, whereas WLW comes in
weakly on the best of receivers. So WOR’s blotting effect is
great, and on nearly all receivers it is utterly impossible to hear
WLW at all when WOR is on. But the present circuit snapped
WOR out so fast that you'd think it was on the other side of
the continent, while WLW came in weakly, it is admitted, and
gave the same impression of that far-away voice, but not a
peep out of WOR.

So the radio frequency circuit had a 10-kilocycle separation
toward the upper part of the dial as well as below the middle
part, as applied to the two examples based on reception of the
four stations. It is well to make this test at two removed
places, so that you can have some assurance that the selectivity
is what you want at more than mecrely one frequency region.
In general, the selectivity increases as the frequency increases
in modern circuits. that rely on tube self-generative effects, al-
though the rule, disregarding such regeneration, is that the
selectivity decreases with frequency.

SHIELDING NOT TOTAL

Amplification unfailingly falls off as frequency decreases, in-
cluding the present case, but to be selective enough to blot out
WOR and bring in WLW, though not loud enough for enjoy-
ment of speaker reception as a demonstration to visitors, speaks
well enough for the functioning at lower frequencies (higher
wavelengths).

As the diagram suggests, the coils were shielded, but they
were not totally shielded. The circuit was found stable enough
with the top removed from the shields. A 1" diameter hole in top
and bottom of shield can produced the same effect, that is, of
part shielding. This reduced energy absorption by eddy cur-
rents and supported good gain at low frequencies.

It is not necessary to shield circuits any more than it is neces-
sary to shield them, is one way of expressing it. Many a good
circuit suffers from total shielding, as a form of semi-paralysis,
while the cure, but not necessarily the cure-all, is to make the
shielding less complete.

The object of shiclding is to make the circuit operative, not
inoperative.

HOW CIRCUIT WAS BUILT

All results are the result of apportionment. Given fair-sized
but not large primaries, as in the present example, the shielding
problem may be solved as stated, or, if total shielding is to be
used, the same stability would result, with even higher radio
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active Experimenting

Present— Highly Selective Tuner Discussed
Bernard

frequency amplification, but at with much less selectivity. And
what the informed circuit-builder desires is selectivity, as he
finds few opportunities to achieve enough of it to render the
sensitivity of a receiver practical in the demonstration of distant
reception without interference.

I built this circuit by making changes in a model SA Balkite
receiver. This was a Neutrodyne, using three stages of tuned
RF, tuned detector input, a stage transformer first audio, all
227 tubes, and a push-pull output, 112As, with 280 rectifier. The
output voltage was about I50, but this was not enough for the
intended single 245 output, hence the full-wave rectifier was con-
verted to a half-wave rectifier. The 5 volts for the 112A tubes
were reduced to 2% volts for the 245 by a filament resistor
marked 1 ohm, but actually a little higher in resistance value,
as most of the so-called 1-ohm filament resistors are, since
the resultant voltage was 2% at 1.5 amperes.

RESISTANCE VALUES IMPORTANT

The physical layout was such that it was easy to incorporate
the 1 mfd. high voltage filter condenser, the voltage divider,
some low-voltage by-pass condensers and, by reason of the
gained socket at the audio output, even a Mershon condenser.
On the radio side, the conversion to screen grid tubes was easy.
One socket, the former first audio, was unused, except to house
a sparc tube.

The Neutrodyne coils were used, without neutralization. The
Neutrodyne was more sensitive than the illustrated circuit, but
not as selective. It picked up WTAM on an 18-inch aerial with-
out ground. The present circuit had a 100-ft. aerial, with ground.

The 20-ohm potentiometer was moved over to the filament of
the power tube instead of being across the filament of the
heater type tubes, but this was experimental and not found
imperative.

In the newly included non-reactive audio amplifier the re-
sistance values are very important, espccially for the screen
grid of the detector tube (second tube from right in diagram)
ip relationship to the detector biasing resistor marked 20,000
ohms. The total resistance across the divider was 13,850 ohms,
and the voltage was 300, due to doubling when half wave recti-
fication was used and the high voltage center tap ignored.

RESISTORS IDENTIFIED

The division of these resistance values is designated on the
diagram: 1,200, 500, 2,650, 2,000 and 7,500 ohms. These values
aré obtained directly from taps on a Multi-Tap Voltage Divider.
The unit is in two series-conneccted parts. Counting the zero
lug as number 1, this goes to negative of the B supply and
ground and must be connected as stated, since the brackets are
not connected to the resistance element. Including the first tap
in the count, the sixth one goes to detector screen grid, the
seventh to RF screcen grids, the twelfth to power tube filament
center, the thirteenth to detector plate and the tiftcenth to the
plate of the power tube. In determining the twelfth tap, etc.,
include the two interconnected taps, where the series joint is
effected, as two taps, not as one.

The bias on the detector tube may be obtained through 20,000
ohms, as shown, but another way is open. The voltage divider’s
third tap from zero may be used as the cathode connection.
This puts only 150 ohms in the bias section for the detector
tube, hence lowers the impedance considerably, which is in the
right direction, and affords a bias of about 7 volts negative, as
the total current through this part is the sum of all plate and
screen grid currents, as well as bleeder current through the
resistor, the total heing about 50 milliamperes. It varies, as
will be explained.

AUTOMATIC VOLUME CONTROL

It is recommended that the 20,000 ohm resistor be used.
Then, to try the other method, simply connect cathode of the
detector to the third tap as described, leaving the 20,000 ohms
also in circuit, as the 150 ohin section on the voltage divider
will short this out automatically.

The circuit behaves very much differently now. Whereas
formerly tuning in and out would produce small effect on a
milliammeter and a voltmeter that measure the power tube’s
plate current and the effective voliage on the plate, now, with the
voltage divider furnishing the detector Dhias, the changes on
both meters are large. As much as 40 volts of change will be
registered, and 10 or more milliamperes of current, the two in
opposite directions. Hence either meter may he used as a
resonance indicator.

But the substantial and indeed remarkable change in the
circuit when the detector biasing is obtained from the voltage

divider is that the volume control becomes automatic. It is then
you tune in the loudest station and note the readings. Those
obtained were 200 volts and 25 milliamperes, indicating a nega-
tive bias on the 245 tube of about 43 volts.

GOOD OPERATING POINT

While the tube was worked at less than the rated voltage
of 250 volts, the bias was less accordingly, and a correct point
was reached, although one entailing a little reduction in maxi-
mum undistorted power output. But since the maximum un-
distorted power output under operating conditions is far in ex-
cess of what the power tube would be calied upon the handle,
not only is there no objection to working the 245 tube at that
point, but doing so serves the interests of excellent operation
throughout the remainder of the receiver.

The establishment of the correct operating point for the
general utility of the circuit, with detector bias obtained from
the voltage divider, makes all the modulated current {low
through the detector biasing section. Hence the loudest sta-
tion will establish the voltage and current at the power tube
as stated, due largely to the voltage drop across the 1 meg.
plate resistor.

BIAS SITUATION

The greater the signal amplitude, the greater the drop, hence
as the bias for the last tube arises from the drop in this re-
sistor common to detector plate and power tube grid circuits,
only the strongest receivable station establishies the values of
200 volts and 25 milliamperes. Approximately these values will
prevail in all duplicates, or, to make them prevail if for any
reason the use of the voltage divider for detector biasing intro-
duces a change, move the detector screen grid connection lower
down, toward zero.

Now, suppose a weaker station is tuned in. The plate cur-
rent in the 1 meg. resistor is pulsating at audio frequencies, but
the amount of current and the amplitude are reduced. Negative
bias detection is used. This modulates upward. The greater
the signal level, the greater the plate current, both the steady
plate current and the amplitude, hence at lesser signal values
therc is less current of hoth types.

PLATE RESISTANCE LOWERED

When the current is less, and the resultant drop is less, the
power tube bias is decreased. If the plate voltage remained
constant we could compute the current readily enough, but as
the power tube plate current increases on weaker signals, the
plate voltage decreases. The lowered bias decreases the plate
resistance. So the wealer signals get the henefit, which in this
case is comparative.

This proportioning of bias on the basis of amplitude of
modulated current is the basis of ncarly all automatic volume
controls. It is true, of course, that no station will come in
louder than the one that has the greatest strength at the
antenna, and also that the weaker stations will not be built up
sufficiently to make their volume equal to that of the strongest,
but it is indeed true that any predetermined volume level will
not be excceded.

RELATIVE EVENING-UP

Therefore the loudest receivable station can be assigned a
suitable volume level. You can tune from local to local without
any sudden blasting or roaring-in of tremendous locals, or can
pick up distance in between locals, with distant stations much
louder by comparison, due indeed to the brakes put on the
loudest station, where you have volume to spare and may well
devote some of it to automatic volume control service.

All automatic volume controls do their work relatively. There
is no absolute levelling. But the advantage is one to be ap-
preciated through experience. The level may be made a fixed
value or may be varied as you prefer, the panel control being
a variable antenna series condenser (00025 mfd. or higher), or
a 0-,500.000 ohm potentiometer in the grid circuit of the first
radio frequency tube, as in the NR-4 described last week.

It is only hecause of the high level of the variations that the
automatic volume control advantage arises. There is no such
advantage when the 20,000 ohm resistor is used, because the
current through it is so small, less than one milliampere, which
included both detector plate current and screen grid circuit.

OPPOSITE PHASES

The screen current, despite no load on the screen, is modu-
lated, due to the effect of the plate on the screen, but through
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Relativity

Good Filtration Does Not

the 20,000 ohm resistor alone there is a strong opposition of
the phases of the plate and screen voltages, and they tend to
cancel each other, hence this resistor alone would not serve
automatic volume control purposes.

In other circuits using non-reactive audio, where only a tuner
is shown, less any accompanying radio frequency amplifying
tube, or where only one such amplifier tube is used, as in the
NR-4, the total current is so small through the rectifier that
small capacities may be used for filtration, and satisfactory re-
sults attained. But here the tuner draws some 15 milliamperes,
the detector, a detoured 1 milliampere, and the power tube 25
milliamperes at the heaviest signal load, or a total of 40 milli-
amperes, subject to increase to around 50 milliamperes if the
unsteadied method of detector bias is used. Some 50 milli-
amperes constitute relatively small current, as we understand
current values in these days of heavy duty power amplifiers,
nevertheless 50 milliamperes require more capacity filtration.

IMPROVED FIDELITY

Indeed, the performance of the present receiver, as to its
audio frequency response, was greatly improved when high
filter and bypass capacities were used. Note that 18 mfd. were
placed across the output as reservoir capacity. Another 18 mfd.
was used from power tube center tap to ground. Of two re-
maining 8s in a Q 2-8, 2-18 Mershon, one was used across the
detector biasing section—no matter how this bias is obtained—
and the other from detector screen grid to ground. .

The high capacity across the detector biasing resistor is
excellent when 20,000 ohms is used, and even when this is
shorted out by 150 ohms as described, the condenser is strongly
effective, at least on the radio frequency component, although
across 150 ohms 8 mfd. mean little at audio frequencies.

WOULDN'T WORK ONE WAY

A most important condenser is one shown from maxiinum
positive voltage to detector plate voltage point. In fact, no
signals were heard when this was omitted, and the constants
used as shown, although some juggling of connections would
bring in signals. The phase opposition avoided by this con-
denser makes the circuit operative even while the high capacities
are across the points stated. Removal of the high capacity from
the reservoir position would dispense with the need for this
1 mfd. low voltage condenser from detector B plus to power
tube B plus, but it is desirable, indeed, to include the high
capacity.

Even with low capacity, the circuit reproduces well. But when
you connect the high capacities, then it reproduces not merely
well but entrancingly.

The test I made as to tone quality devolves about three
announcers, and it is my favorite test.

You know how deceptive the human ear is, and how little
a personn should rely on it to sustain disputes with meters and
oscillographs. Relative intensities and frequencies fool many
ears. But my test, while not wholly scientific, happens to be
one that has jibed with metered tests so well in the past, that
I rely on it when nieters are not handy.

AN UNUSUAL TEST

I personally kunow three announcers—Graham McNamee, of
the National Broadcasting Company; Floyd Neale, of the
WOR, and David Ross of the Columbia Broadcasting System
(WABC), although when I knew Ross we called him Rosen-
thal, for the three years I was broadcasting radio technique
from WGBS, New York City. I know their voices from per-
sonal association, especially Neale's do I know very well, and
the shadings, inflections and personal intonations that char-
acterize these voices are part of my assets. These delicacies
of speaking are often missed in radio reproduction, due to
defects in tuners and audio amplifiers or even in power sup-
plies, but when I get the firm impression of Neale or McNamee
or Ross standing right hefore me, talking to me, with all the
distinguishing attributes present that I am familiar with in
personal contact, then I know the reproduction is about as
good as I can expect.

“That’s Neale—his
thrills me.

Music may be used as a subsequent test, and it will confirm
the previous finding, every time, and so will a performance
curve as run in laboratories.

MADE A DIFFERENCE

living voice,” is the impression that
g )

Well, with the preseut receiver, my three announcer friends
were right there in the room with me, and I was altogether
delighted. My instincts of delight are very slow to rise on the
subject of tone quality, I helieve,

of Hum

Increase it Comparatively

You could remove the 18 mid. at the end of the filter and
notice the diiference, particularly at the extremes—the hissing
sounds were duller and the bass was weaker. But restore the
condenser and the sibilants were sharp, as they are at the
microphone, the tlute and piccolo were just as true in their
reproduction as were the bass viol and the organ at the lowest
reproducible note. Indeed, the lowest organ notes were intense,
an unfamiliar situation, and agitated the loudspeaker in a
most pronounced way, straining it, since all speakers are
sluggish in this region, and behave perhaps like one shocked,
when subjected to serious movement of the diaphragm in this
low region, where they had not been disturbed so much at
any previous time,

Hum may be kept low, so that when no signal is tuned in,
some one can poke his ear at the speaker and candidly say that
he hears no hum. Yes, there is a rushing sound, a little differ-
ent than that familiar in battéry operated receivers, but no hum
as considerate folk know that word. Then when the large con-
densers are used in this receiver, the hum is greater when
no signal is on.

WHEN IS HUM GREATER?

This proves one thing: the low-note reproduction has been
improved. Hum is a low frequency, usuaily 120 cycles being
stronger.

But hum should be considered comparatively., When hum
is what is called absent at no-signal, it is really present to
a small extent. When the music is tuned in the result is what it
is. Then include the large capacities. The volume increases
considerably, and this is most noticeable at the low frequen-
cies, although present at all reproducible audio frequencies.
The greater volume is applied equally to hum and music, so
that we have no more relative hum than before, only larger
response as to both.

Aiding in this low-note development is the capacity from
detector B plus to ground, as this bypasscs power tube plate
current as well.

Feedback effects are present in the audio amplifier and de-
tector, and their study is interesting indeed, but is a special
branch not within the intention of the present article.

As for the detector bypass condeuser from plate to ground
or plate to cathode, found in many circuits, this reduces hum
in the present instance, but at the expense of volume—that
is, it reduces both equally, and who wants to do that? The
usual capacity of condenser from plate resistor to cathode or
ground serves as a serious short circuit to 1 meg. For .00025
mfd. from plate to ground, at 1,000 cycles, the response is
reduced 50 per cent.

There is no suitable point to which to connect such a con-
denser without this short-circuiting effect or the introduction
of reverse feedback that has equally disastrous consequences.
So don’t put it in.

Other hum-bucking devices may be tried, and while they
work, some of them do not work the way desired. What one
hopes for is a hum-bucker that not only eliminates the hum,
but which boosts the response. Negative feedback for hum-
reduction, from cathode through a condenser to a point on the
voltage divider obtained through a potentiometer arm, is nega-
tive feedback for all other purposes, and with the familiar
consequences of reduced amplification and, at audio frequencies,
possible discrimination against all but the middle register of
treqmmmes.

FILTER WISELY AND WELL

As the reedback starts at zero angle, it is made negative at
a_critical point by this potentiometer device, and becomes
cffective as a hum-reducer, indeed, all-around amplification re-
ducer, and then, if the arm is turned too far, it reaches a
positive region again, and fast becomes so much positive that
severe motorboating results. Nevertheless the device can be
used effectively. but not impartially.

There is no known substitute for adequate filtration that
really does more than disguise the hum by adversely affecting
the circuit performance. All true-tone audio amplifiers of the
AC type hum somewhat, but the ripple is not enough, even in
very good ones, to cause any annoyance, hence scientifically
acceptable methods involving more elaborate but non-discrini-
inatory bucking systems are not in vogue.

CONSTANTS AUGMENTED

As for the circuit constants, the essentials are stated on
diagram. The four-gang condenser may be .00035 mfd. in each
section, and primaries have a ratio to secondaries not exceed-
ing 1-to-3. For 134" diameters the secondaries may consist
of 90 turns of No. 28 enamelled wire, and the primaries 25
turns,
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SOMETIMES HUM IS REDUCED IN THE MB-29 BY CON NECTING THE MID-TAP OF R. TO GROUND INSTEAD
OF TO THE CATHODE.

(1)—A good way of controlling the volume in an on-reactive
amphﬁe}~ is.to use a half megohm potentiometer across the first
til'?]ed circuit and connect the grid of the following tube to the
slider.

(2)—One reason small condensers and chokes may be used in
the B supply for a non-recactive amplifier is that the current
drawn is comparatively small.

(3)—A non-reactive amplifier cannot be used with a 210 power
tube because the plate current would be excessive.

(4)—A condenser of given value is just as effective across a
low resistance as across a high resistance.

(5)—The Arnold Direct coupled amplifier works only with
DC tubes.

(6)—The Hartley regenerative, non-reactive amplifier regener-
ates for the same reason and in the same manner as an ordinary
resistance coupled amplifier motorboats.

(7)—The Morgan non-reactive amplifier does not work unless
storage batteries are used throughout the circuit.

(8)—The Johnston non-reactive amplifier is entirely different
in principle from the Loftin-White circuit.

(9)—A three-tube Loftin-White circuit is no more difficult
to adjust than a two-tube circuit.

(10)—If there is no adequate volume control in the radio
frequency amplifier ahead of the Loftin-White circuit the best
way of controlling the volume level is to use an input poten-
tiometer, connecting the grid of the first tube to the slider.

(11)—Electrolytic condensers of low voltage ratings are ob-
tainable in thousands of microfarads and these are suitable for
use in A battery eliminators.

(12)—No current flows from the positive to the negative ter-
minals in an electrolytic condenser if the condenser i1s made of
pure materials.

(13)—When there is a radio frequency choke coil in the plate
circuit of a regenerative detector it makes no difference whether
the by-pass condenser is connected from the detector side of
the choke or from the transformer side.

ANSWERS

(1)—Right. This is always a good method of controlling the
sensitivity of a radio frequency amplifier. The objection to this
method that the resistance across the tuner reduces the selec-
tivity is not sufficiently important to offset the advantages
gained. If the resistance is half megohm its effect on the selec-
tivity is much less than the effect of the grid to filament resis-
tance of a detector in which the grid is maintained positive.

(2)—Right. The smaller the current that is drawn the more
effective is a filter of given size of condensers and choke coils.

(3)—Wrong. The 210 does not take as much current as a 245
tube and not nearly as much as a 250, yet both the 245 and the
250 tubes have been worked in the circuit.

(4)—Wrong. A condenser across a low value resistance has
practically no by-passing effect, or it does not reduce the effe-
tive resistance. At 30 cycles it requires a condenser of about one
microfarad to reduce a 300 ohm resistance by 10 per cent. At
the same frequency it takes a condenser of only .0875 mid. to
reduce 30,000 ohms by 10 per cent.

(5)—Wrong. Non-reactive amplifiers of any type ean be made
with alternating current tubes. These tubes lend themselves to
many more combinations than battery tubes.

(6)—Right. In the Hartley circuit the regeneration occurs
because there is a common impedance or resistance between two
alternate tubes. Motorboating occurs because there is a common
impedance among all the tubes, but it is the impedance common
to two alternate tubes which accounts for the oscillation. If
there is a third tube on the same impedance that tube tends to
stop the regeneration.

(7)—Wrong. While the Morgan amplifier can be assembled
and adjusted to operating condition most easily with storage
batteries it can also be assembled with dry cell batteries and
even with B supply units of the rectifier-filter type.

(8)—Wrong. The Johnston non-reactive amplifier is in_all
essentials the same as the Loftin-\Vhite amplifier. There is a
hum-bucking device in the Loftin-White which was not used
in the Johnston circuit.

(9)—Wrong. The difficulty of adjusting a direct coupled am-
plifier in which there are no stopping condensers increases rap-
idly with the number of tubes used. Even a tube circuit is some-
times difficult to adjust.

(10)—Right. As was stated in the first answer above, this is
always a good method of controlling volume. It is even more
suitable in the audio amplifier than in the radio. There is no
objection here an the ground that selectivity is decreased.

(11)—Right. They are the most effective of all condensers that
can be obtained for in no other type can sufficient capacity be
obtained to take out the hum.

(12)—Wrong. There is always a smali current flowing through
the condenser, and this leakage current is due to impurities in
the active material, that is, the aluminum in the usual electro-
lytic condenser.

(13)—Wrong. If the by-pass condenser is connected between
the junction of the RF choke and the audio transformer and the
filament the radio frequency current is choked out by the RF
choke and the tube will not oscillate. The condenser must be
connected between the junction of the RI choke and the tickler
and the filament.

IF THE METAL CABINET OF A RECEIVER 1S
GROUNDED THE SET AS A WHOLE IS SHIELDED
EFFECTIVELY AND IS RENDERED MORE SELECTIVE.
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Housing a Receiver

Floor Model Speaker Cabinet Turned to Good Advantage
By Herbert E. Hayden

Photographs by the Author

FIG. 1 FIG. 2

(Photographs by the author)
FIG. 4

FIG. 3

FIG. 1—A FLOOR MODEL CABINET SPEAKER INTO WHICH A RECEIVER IS TO BE BUILT.
FIG. 2—TUNING LEVER AND VOLUME CONTROL AT SIDE OF THE CABINET.
FIG. 3—REAR VIEW OF THE COMPLETED TUNER AND POWER AMPLIFIER.
FIG. +—DETAIL OF HOW TIIE CONDENSER SHAFT IS CONNECTED TO THE KNOB, BY USE OF A FLEXIBLE
INSULATED COUPLER AND A SHORT LENGTIH OF 14 IN. INSULATED OR METAL ROD.

their good-looking picce of furniture and the performance

of the speaker itself, but fcel that as there is a fair
amount of room to spare inside a receiver could be placed
therein,

Two problems that arise are (1), where to place the parts,
to be sure not only that everything is acommodated, but also
that there will he no objectionable back-coupling, and 2),
what to do about the tuner. The placement and operation of
the tuner are the main subject of the present article.

Looking at Fig. 1 we see the floor model speaker at left,
rather, the exterior of its attractive housing. Now, imagine
that we are operating at the right-hand side of this cabinet, in
the front-to-back dimension. That is, the cabinet is supposed to
be turned ’round quarter way.

Next we see in Fig. 2 a view of this side, with two kuobs,
one of which has a lever. The unaided knol is for a volume
control. The knob with the lever is for tuning. Fig. 3 shows
the relationship between the tuning lever and the three-gang
condenser. At extreme right, Fig. 4, the method of projecting
the tuning shaft through the side of the cabinet is illustrated.

M ANY possessors of tloor model speakers are proud of

VERSATILITY OF FLEXIBLE COUPLER

The condenser is mounted on a baseboard or other support,
and a flexible coupler is used for enabling shaft extension, a
piece of brass or bakelite rod heing used to continue the shaft
effect through the side of the cabinet, in which a suitable hole
is drilled for the purposec.

Not only does the flexible coupler permit this but it enables
justification for any discrepancics that might arise between
the truencss of the condenser mounting and that of the knob
at front. Still further, the flexible coupling renders the tuner
detachable simply by releasing the flexible coupler and hase-
board anchorage. For these advantageous reasons the extension
of the volume control is perfected in the same manner, with
another flexible coupler.

In the particular type of cabinet used there was room atop
for the tuner and its associated tubes, including a coupling
transformer to the audio amplifier below. This amplifier has
a power pack built in. What the circuits may be is not impor-
tant to the present discussion, but two stages of tuned radio
frequency amplification, tuned detector and two stages of
audio were used, with single 245 output. Total, six tubes. The
extra tube is the 280 rectifier.

The available room is measured on top for the tuner and a
baseboard cut to size, with heavy right-angle brackets under-
neath, to be screwed to the inside side walls of the cabinet.
The weight is very small so half-inch screws will suffice, and
as the wood usually is 34 in. thick, and the bracket thickness

1/32 in. or 1/16 in., there is then no fear of penetration to the
exterior.
THE MYSTERIOUS MARKINGS

Now, going back to the second illustration, showing the hand
turning the condensers, it will he noted that there are small
markings in the shadow of the knob. These represent thumb-
tacks, with heads snipped to a triangular shape. As a local
station is tuned in, a tack is pressed into position. It is intended
that the receiver be for local reception only, as it would be
hard to accommodate distant stations, except the strongest
ones, to this system.

So you distribute as many tacks as desired, usually around a
dozen or so for large centers of population, and perhaps as
many for rural localities where reception conditions are par-
ticularly good. Now color each triangulated head differently,
to distinguish it for future reference, and if vou have a poor
memory, write down on a sheet ol paper the color code in
respect to station identities. Pretty soon—in one evening, to be
certain—an attentive family in its entirety will become familiar
with the color designations.

HOW TO PROVIDE A LEVER

The lever may Dbe improvised, by removing the setscrew
entirely from the tuning knob, and replacing it with a gold-
plated handle from a Gillette saiety razor, or by inserting a
3 in. long headless 6/32 machine screw, placiug a piece of hard
rubber or bakelite tubing on it of shorter length, and tightening
down with a decorative nut of the same size. Snip off the screw
excess.

The example illustrated shows such an extended setscrew,
with a shaped handle made by me of plastic wood. The only
other requirement is to paint a small arrow-like indicating
mark on the knob, to be able to register the knob in respect
to the coloration of the triangles.

No switch is shown, as it so happened one was built into this
cabinet as part of the dynamic speaker assembly. However, a
switch may be provided with a matched knob, and the volume
control knob so positioned as to occupy a symmetrical position
in respect to the switch knobh. Use an AC switch.

It is just as well to leave the back open, especially for accous-
tical reasons, as cavity resonance is thereby greatly reduced.
If the specaker cabinet comes equipped with an imitation cane
bacl, which is really copper or other metal, then it is imper-
ative to leave off the back, otherwise the tuning is adversely
affected by the resultant added capacity of the screen to ground.

Acoustical or other hback coupling will be avoided by placing
parts as shown in g, 3.

If desired, station call letters may be ctched on the tack
heads, instead of use .of the color system.
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A Short-W ave Mixer

Works Ahead of a Regular Broadcast Receiver
By Stimson Brooks
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FIG. 1

THE CIRCUIT OF A SHORT WAVE ADAPTER WORK-

ING ON THE SUPER-HETERODYNE PRINCIPLE.

THE OSCILLATOR AND THE MODULATOR TUBES

ARE LOOSELY COUPLED BY MEANS OI° MUTUAL

INDUCTANCE, NO SPECIAL COUPLER BEING NEC-
ESSARY.

HORT WAVE ADAPTERS operating on the Super-

heterodyne principle and preceding an ordinary broadcast

receiver have been suggested and many such receivers have
been built successfully. But irequently troubles are encountered.
It seems some of these adapters do not work as expected.

There are many reasons why such adapters may fail, and
often several of these reasons combine to reuder the circuit
wholly inoperative.

In the first place the oscillator and the radio frequency tuner
must be so loosely coupled that there is no appreciable ten-
dency for tuned circuits to pull together and act as one.
Making the coupling loose enough is sometimes a problem.
At times it is capacily coupling which is excessive, at other
times it may be mutual inductive coupling, and at still other
times it may be Tesistance coupling.

Resistance coupling can be overcome by the use of by-pass
condensers across the voltage supply and only small condensers
are necessary in view of the high frequencies involved. Capacity
coupling can be overcome by shielding the coils and by placing
the various components of one part, such as the oscillator, at
a distance from the parts belonging to the modulator.

INDUCTIVE COUPLING REDUCTION

Most of the inductive coupling is also done away with by
the shielding but not necessarily enough to prevent coupling the
tubes and their circuits too closely. Placing the coils at right
angles will help a great deal.

But some coupling must he retained or the circuit will not
function either. The oscillator must induce a certain voltage
in the detector or modulator circuit, and this may take place
either in the grid or in the plate circuit. If the mosulator tube
is of the screen grid type the oscillation voltage may also be
introduced in the screen circuit.

One reason why these circuits do not always work is that
the oscillator tube does not oscillate. There may not be suffi-
cient feedback. Lack of oscillation is often due to losses in the
oscillator coil resulting from induced currents in shielding or
from absorption by the radio frequency tuned circuit. When
the circuit will not oscillate on this account it may be neces-
sary to increase the number of turns on the oscillator tickler
or to increase the voltages applied to the tube.

When the oscillator is closely coupled to the RF circuit
the two act as one. That is, although the oscillator oscillates
all right, it does so at the frequency of the carrier desired and
no beat frequency is produced. When the oscillator is finally
turned so that the two circuits break apart, the oscillator fre-
quency is higher than that to which the broadcast receiver
is tuned, which determines the first, or only, intermediate ffe-
quency.

1 this appears to be the case the broadcast receiver should
be tuned to a higher frequency, 1,500 kc if necessary. If the
oscillator and the R. F. tuners are so far apart it may be that
the coupling is loose enough to allow the oscillator to function
independently of the RI tuned circuits, while at 550 kc that
may not be the case.

Still another reason why an adapter of this type does not
work is that the coupling Detween the adapter and the receiver
may not be correct. Suppose, for example, that there is a tuner
between the adapter and the receiver which is not a part of
the tuning system in that receiver. Clearly this tuner must be
adjusted to the same frequency as the tuner in the set. If this
extra tuner is omitted there will be no difficulty on this account.

THE CIRCUIT OF AN ADAPTER

In the diagram herewith is a circuit of an adapter working
on the Super-heterodyne principle. 1t will be noted that in this
circuit there is no obvious coupling betwecen the oscillator and
the modulator. The coupling utilized is the mutual inductance
between coils L2 and L3. To make the circuit work this mutual
inductance must be very small indeed. Just how large it may
be can be found by trial and error. Place these coils at right
angles as far apart as is practical. It may even be permissible
to utilize some shielding between the coils and still leave suffi-
cient coupling. )

The tickler coil L4 must have enough turns to make the
lower tube oscillate. Usually there is no difliculty at all in
securing oscillation on short waves. There are many sets of
short wave coils on the market, any one of which will work.
The coil intended for tickler is used for that purpose and if
the coil has a primary intended for the antenna that winding
is not used. The principal winding is used for L3 and the tuning
condenser C2 counected across it.

The radio frequency transformer 1L1L2Z2 may also be any
one of a number available on the market, not necessarily like
the coils used in the oscillator. If this transformer has a tickler
winding it should not be used. The antenna coil L1 on these
transformers is usually adjustable for different degrees of
coupling between the antenna and the tuned circuit. Cl is a
small variable condenser of .00014 mid. like C2.

1f the coils L2 and L3 are placed parallel, cven ii they are
as far as one foot apart, the coupling may be too great. For
that reuson it is advisable to place them approximately at
right angles.

The stopping condenser C3 should be very small, not larger
thau .0001 mfd. and the grid leak Rl should be about half
megohm. The output stopping condenser, which prevents short-
circuiting the BB battery through the receiver, may have almost
any value. A .001 mfd. condenser is suggested. The oytput,
choke coil L5 must have an inductance which is large enough
to prevent short-circuiting at 550 kc. A coil of 85 millihenries
is large enough.

THE FILAMENT CIRCUIT

The filament current supply should be a storage battery, as
it is important that no hum enter the adapter tubes. If the
supply voltage is 6 volts and the tubes are of the 201A type,
R4 should have a value of 4 ohms, or it should be a 1A am-
perite. 3 should be a resistor of the same type and value.
The rheostat K2, which is used for controlling the volume,
should he a 20 ohm instrument.

Since it is important to keep hum out of the circuit the B
supply should be a battery. A 2215 volt battery should suffice
but it may be that the circuit will not oscillate well unless the
voltage is 45 volts. A .25 mfd. condenser C5 is advisable across
the B supply. This tends to reduce any resistance coupling
which may exist between the tubes.

The principle of the Super-heterodyne tyvpe adapter is briefly
explained. The tuner consisting of Cl and LZ is adjusted to
the short wave carrier desired. The oscillator circuit comprising
C2 and L3 is adjusted to control an oscillation which has a
frequency higher than the desired carrier by the amount of the
frequency to which the radio receiver is tuned. For example,
suppose it is desired to receive a signal on 10,000,000 cycles.
L2C1 is adjusted to this frequency. Now suppose that the
radio receiver has been tuned to receive a broadcast frequency
of one million cycles. The oscillator is then set at a frequency of
eleven million cycles by adjusting C2 and by selecting the
proper coil. The two frequencies, one of 10 million and the
other of 11 million cycles, will beat together in the upper tube
and produce a beat frequency equal to one million cycles. This
is impressed on the hroadcast receiver just as if it were an
original signal having a one million c¢ycle carrier.

This beat frequency carries the modulation contained in the
10 million cycle carrier and therefore the original modulating
frequency is retrieved in the final detector in the usual fashion.
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A Question and Answer
Department conducted by
Radio World’s Technical
Staff. Only Questions
sent in by University
Club Members are ans-
wered. The reply is
mailed to the member.
Join now!
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ege of obtaining answers
to radio questions for the
period of the subscrip-
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FIG. 828
THIS CIRCUIT PROVIDES NOT ONLY PLATE AND
GRID VOLTAGES BUT ALSO FILAMENT VOLTAGE FOR
A NUMBER OF 25 VOLT TUBES.

B AND C SUPPLY

1LL YOU kindly publish a diagram of a circuit which
v‘/ supplies both B and C voltages. Which is better, obtain-

ing grid voltage from individual grid bias resistors or
from drops in the voltage divider?—L. M. S.

You will find such a circuit in Fig. 828 above. This not only
contains provision for plate and grid bias voltages but also
two filament voltages. Both bias methods have advantages.
Sometimes one method works out better, sometimes the other.
Those who are willing to pay for the resistors and the large
condensers that should he connected across them should use
the individual resistor method. When low cost is of prime impor-
tance the voltage divider method of obtaining bias is a good
solution.

MEANING OF PHASE SHIFT

UNDERSTAND what is meant by reversing the phase, or
I at least I know what the effect 1s of reversing the phase

in audio transformers and ticklers. But I don’t understand
what is meant by a phase shift introduced by a condenser or a
coil. If you can explain phase shift in simple terms I should
like to have your explanation—G. A. C.

The first thing to realize is that phase relates to time, the
time that something or other happens. An alternating voltage
goes through periodic changes. At any one instant the voltage
has a particular value. Twice during every cycle the voltage
has that value, and also twice during every cycle it has the same
absolute value but in the reverse direction. The time the voltage
has a given value in a given direction might be called the phase
of the voltage, or one might say that at that phase the voltage
has the given value and direction. The happening is that the
voltage assumes the particular value and direction at the particu-
lar time. The same thing applies to alternating current.

But this definition of phase is not very instructive in so far
as phase shift is concerned. The term shift naturally implies
relativity, something is shifted, in phase, or in time, with respect
to something else. And here the idea of phase difference enters.
A given value and direction of a current caused by a voltage
may not occur at the same time that the corresponding value
and direction of the voltage occurs. For example, the .1 of the
maximum value of the current in the positive direction may
not occur until a short time after .1 of the maximum value of
the voltage occurs. There is then a small phase difference, or a
short time interval, between the corresponding values of the
voltage and the current caused by that voltage.'The current
lags behind in this particular case. A choke coil makes the
current lag behind and a condenser makes the current lead
the voltage. The amount of lead or lag depends on the frequency,
on the capacity or inductance, and on the resistance in the
circuit. There is a phase difference between the tides and the
pull of the moon which may amount to several hours. In this
case the pull of the moon represents voltage and the height of
the water the current.

UNI-DIRECTION FLOW OF CURRENT

F CURRENT can only flow in one direction in a plate circuit
I how is it that there can be alternating current in that cir-
cuit? Tt seems to me that engineers give whatever exglana‘-
tion that best fits the case whether or not that explanation is

consistent with some other explanation of a related subject.—
C. W. H. P ect

It is true that the current in the plate circuit only flows in
one direction but that does not prevent that current from
varying in intensity at an audio or radio frequency rate. Usually
the fluctuations in the plate current are spoken of as the AC
component of the plate current. There is nothing inconsistent
between the explanations, although there may be between the
interpretations of them.

DETERMINATION OF PHASE SHIFT

ILL YOU PLEASE explain the meaning of phase shift.
How can the phase shift introduced by a condenser and
a coil be determined?—]. A, W.

For the explanation of the first part of this question see the
answer to G. A. C. above. A pure inductance shiits the phase
90 degrees and the shift is a lag. A condenser shifts the phase
90 degrees in the opposite direction. When there is a resistance
in series_with the coil the phase shift is determined by the
fprmula Lw/R, where L is the inductance in henries, w is 6.28
times the frequency and R the resistance in ohms. The formula
gives the tangent of the angle of lag, and the tangent can be
found in trigonometric tables or on a slide rule. The lead intro-
duced by a condenser in series with a resistance can be found
by the formula 1/CwR, the capacity being measured in farads
and the resistance in ohms. This also gives the tangent of the
angle of lead. )

SPEAKER RATTLES

HAVE AN inductor type speaker which gave me excellent
I service on a commercial receiver. I tried 1t on a resistance

coupled amplifier which is supposed to be capable of excep-
tional quality. But it makes the speaker rattle. Is the speaker at
fault or the amplifier? Ii either or both, please suggest the
cause and the remedy.—L. A. F. )

The resistance coupled amplificr is efficient on the low notes,
much more so than transformer coupled circuits. The inductor
dynamic also responds well to the low notes. But low notes
require a very large amplitude, relatively. Hence the speaker is
driven by the resistance coupled circuit more than it is supposed
to be driven. It is made to vibrate so much that the armature
hits against the buffers and this makes it rattle. A simple remedy
is to put a small condenser in the speaker circuit, if the speaker
i1s not fed directly. This prevents the low notes from getting to
the speaker in full force—nullifies the resistance coupled ampli-
fier to some extent on the low notes. But this is a makeshift.
The best way is to put the speaker on a large baffle board. This
will tend to prevent the speaker from vibrating so widely and
at the same time the low notes will come out as they should.
The speaker must have a load of air to buck against or it will
not reproduce the low notes, only run wild.

CONNECTION OF HEATER CENTER

HICH IS the better place to connect the center tap of
V‘/ the heater winding on a radio frequency amplifier such

as the MD-29, the ground or the cathodes, assuming that
these are at different potentials?—O. P. R,

Sometimes one, sometimes the other, Try both and retain the
one which eliminates hum. In most cases of circuits of this type
there is a difference of potential between the two points in
question, the difference being the bias on the screen grid tubes.
There is a good chance of impressing a hum frequency on the
tuned circuits, which might intermodulate with the carrier and
thus come through amplified the same way as the desired signal.
Since the hum is of a low frequency and the condenser across
the grid bias resistor is small, the condenser will not do much
bhy-passing at the hum frequency.

THE JOHNSTON NON-REACTIVE CIRCUIT

HAVE SEEN references in Rapro Worep to the Johnston
I non-reactive circuit several times. The first time was about

two years ago when you published the push-pull non-
reactive amplifiers and again in the series on the Loftin-White
amplifier. Have you ever published a diagram of this circuit?
If you have not done so will you kindly do it so that we may
try it if it looks good.—C. G. K.

Heretofore we have not published a diagram of the Johnston
circuit because we have not regarded it as practical in t.his
country except in a few isolated places where they have high
DC voltage available. However, in the Feb. 1st, 1930, issue of
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REALLOCATION

NOW IMMINENT:
FORTY CHANGES

Washington.

The Federal Radio Commission has ex-
tended the licenses of many stations for
a period of 30 days instead of the usual
90-day period, in cases involving assign-
ments and petitions before the Commis-
sion. The 30-dav period was as of Januarv
31st, 1930, at 3 P. M. Eastern Time.

The reason for the short term license is
that the Commission is contemplating
changes in the assignments of manv sta-
tions after the expiration of the 30-dav
period.

Board’s Statement

The Commission’s announcement sets
forth: )

“Since the Commission 1s cousidering
the advisability of making changes in fre-
quency, power, or hours of operation with
respect to certain broadcasting stations,
the applications were granted for a period
of 30 days pending further consideration
of said applications. A letter setting forth
reasons for such action will be mailed to
each licensee.”

This declaration revealed that a reallo-
cation is imminent, and many petitions will
be disposed of at one sweep. About 40
stations will be changed.

The license of KWKIEI, William K. Hen-
derson, Shreveport, La., was one of those
extended for 30 days. Objections to this
station had heen voiced in the Senate on
the ground that alleged profane and inde-
cent language had been broadcast over it.

The license of WGY, General Electric
Company, Schenectady, N. Y. was re-
newed to operate on a frequency of 790
kilocycles. This channel was one of the
40 clear channels in the 1928 reallocation
and one of the five cleared channels as-
signed to the fifth zone.

Some Get More Time

The frequency of the five cleared chan-
nels assigned to the fifth zone was given
to Station KGO in Oakland, California,
also owned by the General Electric Com-
pany. WGY was permitted to operate on
this channel when there would be no
interference with the California station,
which limited WGY to a few hours of day-
light opecration. General Electric Com-
pany claimed that it was entitled to a
clear channel for WGY and took the mat-
ter to court with the result that the Ra-
dio Commission was finally ordered to
issue a license to WGY for full time op-
eration on the 790 kc frequency.

Both WGY and KGO have been oper-
ating full time on this channel during the
litigation and will continue to do so now,
unless the contemplated reallocation
changes the situation. Negligible inter-
ference has resulted. _ )

The licenses issued to many stations in-
cluded permission to use more time on the
air. The increased time was made pos-
sible by the deletion or frequency change
of stations which had previously been li-
censed to share time on certain waves.

A THOUGHT FOR THE WEEK

UT of all the turmoil and arguments
O in official radio circles will surely
come, sooner or later, an addition to the
President’s Cabinet. Tt will probably carry
the title of Secretary of Communications.
Thus, finally, will radio reach its majority,
and have a permanent place in the Presi-
dent’s official family.

Fate of WMAK
Is in the Balance

Washington.

Action by the Federal Radio Commission
is awaited in regard to WMAK, Buffalo,
Y., said to be part of a broadcasting
monopoly in that city.

The Buffalo "Evening News” has been
given a construction permit to crect a sta-
tion to operate full time on 900 kilocycles
at lkw, the frequency occupied by WMAK.

When the “News applied for a permit
WMAK opposed, and was met with the
charge it is one of the stations, owned by
the same corporation, that monopolize the
Buffalo air. WMAK failed in a court at-
tempt to enjoin the issue of a construction
permit to the “News” on 900 kc.

As WMAK cannot occupy 900 ke if the
“News” has full time, the WMAK license
may be resolved, or either the “News” or
WMAK put on some other channel. Fre-
quencies cited in construction permits are
not always adhered to in operation assign-
1rents.

.

TUBES RECORD
COLOR VALUES

A device for analvzing color employing
photo-electric  cells and radio ampli-
fier tubes has been developed by Joseph
Rezek and Peter J. Mulder, instructors in
physics in the University of Pennsyl-
vania. The analysis of a sample takes
about 10 seconds. The apparatus is por-
table and no larger than a suitcase.

The sample to be analyzed is illumina-
ted strongly by a beam of light. The
light, reflected perpendicularly from the
sample, is admitted into a spectroscope
which separates the light into its color
components. A selected portion of the
spectrum is allowed to enter a photo-
electric cell which converts the light in-
tensity values into equivalent clectric
values. These are amplified enormously
by radio tubes like those used in the last
stage of an amplifier. A galvanometer
connected in the plate circuit gives a
deflection which bears a known relation-
ship to the intensity of the particular
part of the spectrum which enters the
photo electric cell. By means of a crank
the entire spectrum may be made to pass
hefore the photoelectric cell so that the
intensity distribution of the light may be
obtained. The device not only gives a
visual indication of the intensity of the
reflected light in any section of the spec-
trum but it also records it on a phono-
graphic film which moves as the crank is
turned.

Pilot Moving Into
1,500,000 Square Feet

The acquisition of a new factory in
Lawrence, Mass.,, comprising twenty in-
dividual buildings having a total area of
more than 1,500.000 square feet, was an-
nounced by I. Goldberg, president, for
the Pilot Radio & Tube Corporation, of
Brooklyn, N. Y.

The work of moving the company’s
equipment from its present factories in
Brooklyn, Poughkeepsie (N. Y.) and De-
troit, Mich., already started, will require
about six months. The Pilot company
manufactures radio parts and tubes.

Seven Use 50 kw.;
List Is Growin

Washington.

The trend toward higher power for broadcasting stations to permit of more efficient reception
for persons residing in areas remote from station locations, is cvidenced in data made available at
the Federal Radio Commission.

Commission records show that seven stations now are broadcasting with the maximum allowable
power of 50,000 watts. Nine other stations hold construction permits for transmitters of this out-
put, while applications are pending from five stations for authority to install such transmitters.
In every cise except one these stations operate on cleared or interference-free channels, set
aside by the Commission expressly for high powyfed stations.

One Exceptfbn Made

The single exception is that of Station WGY, at Schenectady, N. Y., operated by the General
Electric Company, which has been operating with 50,000 watts on the 790 kilocycle channel along
with Station KGO, at Oakland, Calif,, by court order.

Other 50,000 watt stations, broadcasting with that power, are KDKA, Pittsburgh, Pa., operated
by the Westinghouse Llectric and Manufacturing Co.; WEAF, New York City, National Broad-
casting Co.; \WWENR, Chicago, Great Lakes Broadcasting Co.; WLW, Cincinnati, Croslcy Radio
Corporation; WTIC, Hartford, Conn., Travelers’ Insurance Co., and WTANM, Cleveland, Ohio,
WTAM & WEAR, Inc.

In addition to these opcrating stations, WBAP, at Fort Worth, Tex., operated by Carter Pub-
lications, Inc., the records show, although licensed to use the maximum power, is now rebuilding
its present 10,000 watt transmitter to this output.

WJIZ Uses 30,000 Watts

WIJZ, in New York, operated by the National Broadcasting Company, uses 30,000 watts. Station
KYW, in Chicago, of the Westinghouse, uses 10,000 watts, but is constructing a 50,000-watt trans-
mitter with the understanding that its power will be restricted to that used at present.

Stations holding construction permits for 50,000 watts other than KY\ and WBAP are
WABC, New York, Columbia Broadcasting System; KNX, Hollywood, Calif.,, Western Broad-
cast Co.; KMOX, St. Louis, Voice of St. Louis, Inc.; WOAI, San Antonio, Tex., Southern Equip-
ment Co.; KFI, Los Angeles, Earl C. Anthony, Inc.; WLS, Chicago, Tle Prairie Farmer; WFAA,
Dallas, Tex., Dallas News and Observer.

Applications Pending

Applications now pending before the Commission for construction permits for 50,000-watt sta-
tions are as follows:

WAPI, Birmingham, Ala., Alabama Polytechnic Institute; WHADM, Rochester, N. Y., Stromberg
Carlson Tel. Mfg. Co.; WOWO, Fort Wayne, Ind.,, Main Auto Supply Company ; WCFL, Chi-
cago, Chicago Federation of Labor (this station now operating on a regional channel, for which
50,000 watt licenses are not now issued); and KGO, Oakland, Calii., operated by the General
Electric Co.

Under Commission regulations, says “The United States Daily,” the maximum power actually
assigned to broadcasting stations is 25,000 watts. The 25000 watts additional are assigned experi-
mentally, with the understanding that it may be nnceled at any time, it was explained. The pur-
pose of this, it was said, is to determine from tffz scientific point of view, the feasibility of
licensing stations for high power operations wit®out obligation.

[ 1

Its Profanity Stopped,
Listeners Back KWKH

Washington.

If KWKII, at Shreveport, La, discontinues the use of objectionable language, it should not
be deprived of its radio rights, Senator Blease (Dem.), of South Carolina, stated in the
Senate. .

Senator Blease said that he had received letters and telegrams from his State in regard to
W. K. Henderson, stating that “people are enjoying his talks.” It was said in some of the
letters that Mr. Henderson’s opposition to chain stores is commendable, the Senator said.

Senator Dill (Dem.), of Washington, stated tthat he had no further complaint about the
station and his only purpose in calling attention to the station on the floor ot the Senate had
been to cause it to stop the use of objectionable language. He stated that he had no objec-
tion to the comments of Mr. Henderson against chain stores.

Senator Fess (Rep.), of Ohio, said he had received letters from his State which carried the
impression that Mr. Dill was supporting the chain stores because of his comments about the
Shreveport station. Senator Dill explained that he had no objection save to the use of ohscene
and profane language by the announcer.

A telegram was received by Representative Sandlin, of Louisiana, from W. K. Henderson, of K\VKH,
Shreveport, La., saying that to preserve harmony in his radio audience he had decided in the future to
refrain from using “damin” and “hell” in his radio talks against chain stores, though he did not consider
these words profane.

S;tg édtﬁ;ation
Held Not in Sight

Washington.

W. D. Terrell, chief of the radio divi-
sion of the Department of Commerce, has
reported that the estimated increase in
the number of radio-equipped homies in
the United States is from 60.000 in 1922
to 10,000,000 at the present time. In 1922
the radio audience was estimated at 735,000
while at this time it is estimated to be
40,000,000.

The total radio sales in 1922 amounted
to $60,000,000, of which $2,800,000 was
exported. In 1928 the total sales amount-
ed to $650.550,000, of which $10,907,000
was exported.

Although there are 10,000,000 receivers
in use, the saturation point is not in sight,
for there are 19,000.000 Lomes still with-
cut radio receivers.

TWO APPOINTED
BOARD COUNSEL

Washington.

Organization of the legal division of the
Federal Radio Commission was com-
pleted for the first time since the creation
of the Commission with the appointment
of two assistants to the general counsel.

Duke M. Patrick, of Indianapolis, Ind.,
and Ben S. Fisher, of Marshfield, Oregon,
were the appointees. The general coun-
sel, Thad H. Brown, recommended the
appointments to the Commission and
three days later the Commission ap-
proved them.

Under the radio law, the legal division
shall comprise a general counsel with a
salary of $10,000 per annum, and three
assistant general counsels with salaries oi
$7,500 per annum. Paul D. P. Spearman,
of Jackson, Miss., now holds one of the
assistant general counselships.

Mr. Patrick is 29 vears old. He holds
the degree of bachelor of science from
Purdue University, where he specialized
in chemistry and physics. In 1925, says
“The United States Daily,” he received
the degree of doctor of jurisprudence
from the University of Michigan.

Mr. Fisher, a practicing attorney at
Marshfield, is 40 vears old. Ile is a grad-
uate of the law school of the University
of Illinois and has practiced law fifteen
years, with the exception of two years
when he served as a commissioned officer
during the World War. From 1922 to
1924 he served as district attorney, and
in 1924 was president of the District At-
torneys’ State Association of Oregon.

Rapee Quits Air
for Hollywood Job

Erno Rapee, who bade farewell to the
audience of the Roxy “Gang,” said au
revoir _to his Mobiloil audience over
WEAF. Mr. Rapee left for the Pacific
Coast to take up the duties of musical
director for the \Varner Brothers.

Joseph Littau, who succeeded Rapee as
conductor of the Roxv Symphony Or-
chestra, conducted the musical group over
WJZ. He paid a tribute to Mr. Rapee’s
fine work with the Roxy unit and said
he hoped to continue along the same line.

BOARD UNJUST
T0 LABOR, SAYS
WCFL COUNSEL

Washington.

Organized labor is being denied its en-
titled position in the air by the repeated
refusal of the Federal Radio Commission
to give WCFL, Chicago, a cleared chan-
nel, said llope Thompson, counsel ior the
American Federation of Labor, address-
ing the Senate Interstate Conimerce Com-
mission. lle asserted WCFL is engaged
i educational work, in spreading labor’s
gospel, and is not to be compared with
stations that stress entertainment, such as
jazz.

Too Great for This

“Radio is too great a thing to be used
purely for entertainment,” added Mr.
Thompson. “It reaches the hearthstones
of nearly every American home. Why
should it be used to sing ‘Old Pal’ all
the time, or pound the air with jazz
music? This marvelous power that can
help the people is just being prostituted.”

He repeated his charge that a virtual
monopoly of the air exists, and said the
‘powers that be” not only have all the
choice trequencies, but are so intluential
Congress has not dared to face the situ-
ation. Of the 90 channels labor should be
given one iree and clear at high power,
he argued, whereas WCFL is restricted
to daylight reception on 1,500 watts, a
denial 1o labor of a national mouthpiece
tfor its principles.

Wants No Domination

‘I think it would be of greatest impor-
tance that this entire field of communi-
cations be kept entirely free of private
domination,” said Mr. Thompson. “The
persont or group which controls radio
broadcasting in the years to come will
control this Nation.”

Mr. Thompson said he believed it is
the duty of Congress to save broadcasting
“from where it is going,” but he declared
that “it has got away from you already.”

The Federation also was Dlocked in its
efforts to establish a short wave chain
for relaying, a plan based on the granting
of a cleared channel to WCFL.
WCFL’s appeal from the WCFL as-
signment is now before the Circuit Court
of Appeals.

Radio E;cg_ Mule
Messenger ‘Boys’

Washington.

The Southern Radio Corporation, a
subsidiary of the Standard Oil Company
of New Jersey, is now engaging in direct
radio communication between United
States and the jungles of Bolivia where
the Standard Oil Co. has extensive oil
holdings.

Previous to the establishment of the
radio circuit about six months ago, the
Standard Oil Company sent its messages
to Buenos Aires by cable, thence by a
telegraph line, and finally by “mule back”
to the oild fields. Sometimes as long as
two weeks elapsed between the time the
message was fhled in New Jersey and the
time of delivery. With the radio circuit
the communication is practically instan-
taneous.
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CIGARETTE FIRM
AGREES TO END
BUNK AIR “ADS

Washington.

Bunk advertising by a cigarette manu-
facturer over a'chain of radio stations and
in printed advertisements in newspapers
and magazines, will stop, the company
stipulated to the Federal Trade Commis-
sion. Paid testimonials used by the ciga-
rette manufacturer through his fervid ad-
vertising agency proved to have been not
only bought, but in many instances utterly
false, and not only false, but not even
uttered by the testimonialist. The fat
check brought the O. K. to use the celeb-
rity’s name on an endorsement, and an
advertising copy writer did the rest.

A complaint against the broadcasting
of this palpable bunk into homes, where
heroes and heroines of the day were at-
testing to the health-inspiring effects of
smoking this brand of cigarettes, while
even children listened in, lost out before
the Federal Radio Commission, which said
it was powerless to act, as it had no cen-
sorship authority.

The Full Announcement.

The announcement of the Federal Trade
Commission, exposing the campaign ol
bunk, and outlining the stipulation, fol-
lows in full text:

“A corporation manufacturing and sell
ing cigarettes and other tobacco products
has signed a stipulation with the Federal
Trade Commission agreeing to discon
tinue certain practices. The facts are
shown in the following statement:

“Stipulation No. 503.—Respondent, a
corporation, engaged in the manufacture
of cigarertes and other tobacco products
and in the sale and distribution of the
same in interstate commerce, in compe-
tion with other corporations, individuals.
firms and partnerships likewise engaged,
entered into the following stipulation ci
facts and agreement to cease and desist
forever {rom the alleged untair methods
of competition as set forth therein.

“Respondent, as a means of soliciting
the sale of and selling its products in in-
terstate commerce, adopted and use nu-
merous newspapers, magazines and other
publications having interstate circulation,
and wherein the said respondent, and/or
its advertising agents or agencies, caused
advertisements to be inserted in the afore-
said publications featuring what purported
to be the testimonials of famous people
who smoke respondent’s products and
jound thev protect from irritation.

Non-Smokers Endorsed, Too!

“Certain of said testimonials were ob-
tained by respondent for a valuable con-
sideration from the alleged authors there-
of. The said advertising matter also con-
tained a testimonial or endorsement pur-
porting to be that of certain actresses in
a musical show who were credited with
the statement to the effect that through
the use of respondent’s cigarettes ‘that’s
how we stay slender; when in truth and
in fact the said actresses were not cigar-
ette smokers and did not stay slender
through smoking of respondent’s prod-
ucts.

“Further, in soliciting the sale of and
selling its products in interstate com-
merce, the respondent caused certain of
its advertising matter to be broadcast
through a radio station located in a cer-
tain State and having a hook-up with
radio stations located in other States of

South Carolina
Asks Tax on Sets

Columbia, S. C.
A consumer tax on radio sets, with a
penalty for failure to pay the tax, 1s pro-
posed in a hill introduced in the South
Carolina legislature.

the United States, the said advertising
matter included a testimonial purporting
to be that of a well-known musical com-
edy star and which, in part, set forth that
the alleged author of the testimonial,
when making a certain talking picture,
smoked that brand of cigarettes, manufac-
tured by respondent, and which hecause
of the special treatment employed in the
manufacture of said cigarettes, had been
freed of all irritants with the result that
the smoking of said cigarettes kept the
alleged author in good shape and feeling
peppy and his voice as clear as a bell in
every scene; when in truth and in fact
the aforesaid musical comedy star author-
ized the aforesaid testimonial and received
a consideration for the above statement
attributed to him but which statement he
did not prepare, see prior to its use, or
sign.

Cease and Desist!

“In addition to the use of the alleged
testimonials, the respondent caused vari-
ous forms of advertising matter to con-
tain such statements as ‘Every woman
who fears overweight finds keen interest
in new-day and common-sense ways to
keep slender, fashionable figure,” ‘Women
retain slender figures, and ‘No longer
need you face the rigid requirements of
harsh dieting methods. Qverweight is
banished, etc’; when in truth and in fact
health and vigor to men, slender figures
to women and reduction of flesh in all
cases will not necessarily result from the
smoking of respondent’s brand of cigar-
ettes,

“Respondent, its officers, agents, repre-
sentatives, servants, and employes, in so-
liciting the sale of and selling its product
in interstate commerce, agreed to cease
and desist from the use in newspapers,
magazines, radio talks or other means of
any and all testimonials and endorsements
unless the same represent and are the
genuine, authorized and unbiased opinions
of the author or authors or the alleged
author or authors thereof, and if a mone-
tary or other consideration has been given
for a testimonial, the said respdonent shall
public or cause to be published, along
with said advertisements, in an equally
conspicuous manner, the fact that said
testimonials have been paid for.

Bunk Spared from Air, Too

“The said respondent, its officers,
agents, representatives, servants and em-
ploves also agreed (o cease and desist
from using in advertising matter or in
radio talks statements or representations
to the effect that ‘women retain slender
figures.’ and ‘overweight is banished’; or
any other statements, representations, or
words in advertisements or advertising
matter circulated in interstate commerce
or in radio talks broadcast through hook-
ups in various States of the United States
and in interstate commerce so as to im-
port or imply or which may have the
capacity and tendency to mislead or de-
ceive the purchasing public into the belief
that the smoking of respondent’s cigar-
ettes will bring slender figures and cause
the reduction of flesh in all cases.

“Respondent also agreed that if it
should ever resume or indulge in any of
the practices in question this said stipu-
lation as to the facts may be used in evi-
dence against it in the trial of the com-
plaint which the Commission may issue.”

OFF NIGHT AIR,
WCBD ASSERTS
VESTED RIGHT

Washington.

A petition for rehearing of its decision
in the case of station WCBD, operated
by Wilbur Glenn Voliva, overseer of Zion
City, Ill., was filed with the Court of
Appeals of the District of Columbia by
John W. Guider, counsel for the station.

The decision of the court, rendered
January 6th, involved WENR and WLS,
of Chicago, as well as the Zion City sta-
tion. The court stated the applications
in question represented competitive
claims of the three stations for operating
time on the 870 kilocycle channel. It
granted WENR an increase in operating
time from two-sevenths to five-sevenths,
and reduced WLS’s time from five-
sevenths to one-half. WCBD, which
sought evening hours on the channel, was
denied outright.

In the motion for rehearing Mr. Guider
contends that the appeal of his station
should not have been confined to the
question of operating time on the 870
kilocycle channel alone, according to
“The United States Daily.” WCBD,
which formerly operated on the 870 kilo-
cycle channel during evening hours
sought not the right to use any particu-
lar frequency. but rather the right to
broadcast during evening hours.

Wants to Be Winner

“It is respectfully submitted that the
appellant is entitled to a decision by this
court determining whether or not the
substance of his request, namely, the
privilege of broadcasting during the eve-
ning hours, is to be granted or denied,”
said Mr. Guider. ‘“His rights in that re-
spect are determined by a decision that
a particular frequency should be divided
between two other appellants to the ex-
clusion of this appellant.”
Among other things, Mr. Guider ar-
gues that the decision of the IFederal
Radio Commission on the application of :
\WCBD “was rendered in plain disregard
of the protective provisions of the radio f
act of 1927.” Mr. Voliva, he continues,
‘had a property right in his station which '
was denied him by the decision of the
Federal Radio Commission.”

Extenuates on Property Right

‘The property right of the appellant
here has a dual aspect,” continues the pe-
tition. “Counceding for the purposes of
this argument that broadcasting is inter-
state commerce and that the Congress
has the power to regulate broadcasting,
the appellant nevertheless submits that:

1. The regulation thus exercised must
be reasonable, and if it is not reasonable
the property right requires that the un-
reasonable regulation be held invalid.

“2. That where the regulation is held
to be reasonable, and where the reason-
able regulation destroys the value of the
property, the property cannot be so di-
minished or destroyed unless the regula-
ting law provides for the taking of that
property by due process and with com-
pensation.”

Inquiries About Compensation

In conclusion the petition states that
if it is held that the Commission’s deci-
sion was a “reasonable regulation,” then
the radio act “is unconstitutional in that
no provision is made for compensating
the appellant for his property loss.”
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FIG. 829
THIS SEVEN-TUBE RECEIVER INCORPORATES FOUR DC SCREEN GRID TUBES AND THREE 112A TUBES.
SHIELDING OF COILS IS NECESSARY BUT IT SHOULD NOT BE OVERDONE.

Rapto WorLD we publish a simplified Johnston circuit because
of its historic interest. It will be noted that when this circuit is
built with 227 tubes, or with AC tubes of any kind so arranged
that a separate transformer winding is used for each tube, the
principle of the circuit is the same as that of the Loftin-White
circuit,

MODULATION HUM

O YOU BELIEVE that the grid bias resistor in a screen
D grid tube radio frequency amplifier could cause modu-

lation hum even though the resistor is by-passed with
a one microfarad condenser? The same resistor is used for
all the radio frequency tubes and it has a value of about 200
ohms. If you think this could cause the hum can you suggest
a remedy?—T. A. R,

Yes, it is quite possible that this may be the cause of modu-
lation hum because a one microfarad condenser across a 200
ohm resistance does mnot by-pass any appreciable portion of
the 120 cycle hum component. Hence any hum that may exist
in the plate currents will establish a considerable voltage across
the resistor and intermodulate with the carrier. A method of
eliminating this is to substitute a grid battery for the grid bias
resistor. Frequently the hum is caused by induction from the
power transformer or the chokes in the B supply. As a test
these units might be removed several feet from the amplifier.

A DC SCREEN GRID TUBE CIRCUIT

OU VERY seldom publish any screen grid tube receivers

for DC filament supply. There are many of us who are

not fortunate enough to have AC available and we feel
that you ought not to neglect us entirely. We may be in the
minority as far as actual numbers are concerned but I believe
we are in the majority when it comes to actual builders of
sets. So give us some circuits. Why not start off by putting
circuits in the Q and A department?—]. P. A,

You may be right about the contention that the majority of
potential radio set builders are among those who have DC
supply. So we publish a screen grid receiver to meet such re-
quirements. You will find the diagram in Fig. 829. In building
such a receiver allow plenty of room for the tuning coils so
that the shields can be made large. For a given size of solenoid
coil the shield should be so large that the shortest distance
between the shielding and the coil is at least as great as the
diameter of the coil. It is absolutely essential that the tuned
circuits track well otherwise the signal may get weaker stage
by stage rather than stronger. Large shields are also essential
to avoid reduction in intensity rather than amplification,

REGULATION IN B SUPPLY

N WHICH CIRCUIT would the regulation be better, onc
in which the two plates of the 280 tube are connected
together and the tube used as a half wave rectifier or one in
which the two plates are used in a full wave rectifier?—K. K. G..
There is practically no difference as far as the tube is con-

cerned. In one case the two plates work half of the time, each
delivering the same current. In the other case the plates take
turns at working, one plate working half of the time and the
other plate the other half. The current delivered in either case
is about the same after it has been averaged, or filtered. When
the transformer and the filter are taken into account the full
wave rectifier may have a slightly better regulation.

Join

Radio World’s

UNiversITY CLuB

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

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

NO OTHER PREMIUM GIVEN WITH THIS OFFER

[In sending in your queries to the University Department piease
paragraph and number them. Write on one side of sheet only
Always give your University Club Number.]

RADIO WORLD, 145 West 45th Street, New York City.

Enclosed find $6.00 for RADIO WORLD for one year (52 nos.)
and also enter my name on the list of members of RADIO
WORLD'’S UNIVERSITY CLUB, which gives me free answers
to radio queries for 52 ensuing weeks, and send me my number
indirating membership.

City and State..............................

If renewing subscription, put cross here. [}

PUBLISHERS CAN SUPPLY ALL 1929

COPIES OF RADIO WORLD

Excepting issues of Jan. 5, Feb. 23, and May 11

If you have missed any copies of Radio World for the year 1929
and want to complete your file, let us know what issues you are short and
we will mail what we can at 15¢ a copy, or any seven issues for $1.00,

mailed postpaid.

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




February &, 1930

RADIO WORLD ' 15

ANT

ha)

[,

SPEAKER

®B+135

)T SEe
L les
11

)
| %Dd s

— N N NN [

@ A-B-C+
1 ® C-43V.

® C-9V.

! ; FIG. 829
THIS SEVEN-TUBE RECEIVER INCORPORATES FOUR DC SCREEN GRID TUBES AND THREE 112A TUBES.
SHIELDING OF COILS IS NECESSARY BUT IT SHOULD NOT BE OVERDONE.

Rapio WorLp we publish a simplified Johnston circuit because
of its historic interest. It will be noted that when this circuit is
built with 227 tubes, or with AC tubes of any kind so arranged
that a separate transformer winding is used for each tube, the
principle of the circuit is the same as that of the Loftin-White
circuit.

MODULATION HUM

O YOU BELIEVE that the grid bias resistor in a screen

grid tube radio frequency amplifier could cause modu-

lation hum even though the resistor is by-passed with
a one microfarad condenser? The same resistor is used for
all the radio frequency tubes and it has a value of about 200
ohms. If you think this could cause the hum can you suggest
a remedy?—T. A. R.

Yes, it is quite possible that this may be the cause of modu-
lation hum because a one microfarad condenser across a 200
ohm resistance does not by-pass any appreciable portion of
the 120 cycle hum component. Hence any hum that may exist
in the plate currents will establish a considerable voltage across
the resistor and intermodulate with the carrier. A method of
eliminating this is to substitute a grid battery for the grid bias
resistor. Frequently the hum is caused by induction from the
power transformer or the chokes in the B supply. As a test
these units might be removed several feet from the amplifier.

A DC SCREEN GRID TUBE CIRCUIT

OU VERY seldom publish any screen grid tube receivers

for DC filament supply. There are many of us who are

not fortunate enough to have AC available and we feel
that you ought not to neglect us entirely. We may be in the
minority as far as actual numbers are concerned but I believe
we are in the majority when it comes to actual builders of
sets. So give us some circuits. Why not start off by putting
circuits in the Q and A department?—]. P. A,

You may be right about the contention that the majority of
potential radio set builders are among those who have DC
supply. So we publish a screen grid receiver to meet such re-
quirecments. You will find the diagram in Fig. 829. In building
such a receiver allow plenty of room for the tuning coils so
that the shields can be made large. For a given size of solenoid
coil the shield should be so large that the shortest distance
between the shielding and the coil is at least as great as the
diameter of the coil. It is absolutely essential that the tuned
circuits track well otherwise the signal may get weaker stage
by stage rather than stronger. Large shields are also essential
to avoid reduction in intensity rather than amplification.

REGULATION IN B SUPPLY

N WHICH CIRCUIT would the regulation be better, one
I in which the two plates of the 280 tube are connected
together and the tube used as a half wave rectifier or one in
which the two plates are used in a full wave rectifier 7—K. K. G..
There is practically no difference as far as the tube is con-

cerned. In one case the two plates work half of the time, each
delivering the same current. In the other case the plates take
turns at working, one plate working half of the time and the
other plate the other half. The current delivered in either case
is about the same after it has been averaged, or filtered. When
the transformer and the filter are taken into account the full
wave rectifier may have a slightly better regulation.
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REALLOCATION
NOW IMMINENT
FORTY CHANGE

Washington.

The IFFederal Radio Commission has ex-
tended the licenses of many stations for
a period of 30 days instead of the usual
90-day period, in cases involving assign-
ments and petitions hefore the Commis-
sion. The 30-dav period was as of January
31st, 1930, at 3 P. M. Eastern Time.

The reason for the short term license is
that the Commission is contemplating
changes in the assignments of manv sta-
tions after the expiration of the 30-dav
period.

Board’s Statement

The Commission’s announcement scts
forth: )

“Since the Commission is considering
the advisability of making changes in ire-
quency, power, or hours of operation with
Tespect to certain broadcasting stations,
the applications were granted {or a period
of 30 days pending further consideration
of said applications. A letter setting forth
reasons for such action will be mailed to
each licensee.”

This declaration revealed that a reallo-
cation is imminent, and many petitions will
be disposed of at one sweep. Ahout 40
stations will be changed.

The license of KWKH, William: K. Hen-
derson, Shreveport, La., was one of those
extended for 30 days. Objections to this
station had been voiced in the Senate on
the ground that alleged profane and inde-
cent language had been broadcast over it.

The license of WGY, General Ilectric
Company, Schenectady, N. Y. was re-
newed to operate on a frequency of 790
kilocycles. This channel was one of the
40 clear channels in the 1928 reallocation
and one of the five clcared channels as-
signed to the fifth zone.

Some Get More Time

The frequency of the five cleared chan-
nels assigned to the fiith zone was given
to Station KGO in Oakland, California,
also owned by the General Electric Com-
pany. WGY was permitted to operate on
this channel when there would be no
interference with the California station,
which limited WGY to a few hours of day-
light operation. General Electric Com-
pany claimed that it was entitled to a
clear channel for WGY and took the mat-
ter to court with the result that the Ra-
dio Commission was finally ordered to
issue a license to WGY for {ull time op-
eration on the 790 k¢ frequency.

Both WGY and KGO have been oper-
ating full time on this channel during the
litigation and will continue to do so now,
unless the contemplated reallocation
changes the situation. Negligible inter-
ference has resulted. )

The licenses issued to many stations in-
cluded permission to use more time on the
air. The increased time was made pos-
sible by the deletion or frequency change
of stations which had previously been li-
censed to share tiime on certain waves.

A THOUGHT FOR THE WEEK

OUT of all the turmoil and arguments
in official radio circles will surely
come, sooner or later, an addition to the
President’s Cabinet. It will probably carry
the title of Secretary of Communications.
Thus, finally, will radio reach its majority,
and have a permanent place in the Presi-
dent’s official family.

Fate of WMAK
Is in the Balance

Washington.

Action by thesFederal Radio Commission
is awaited in regard to WMAK, Buffalo,
N. Y, said to be part of a broadcasting
monopoly in that city.

The Buffalo “Evening News” has heen
given a construction permit to erect a sta-
tion to operate full time on 900 kilocycles
at lkw, the frequency occupied by WMAK.

When the “News applied for a permit
WMAK. opposed, and was met with the
charge it is one of the stations, owned by
the same corporation, that monopolize the
Buffalo air. WMAK f{ailed in a court at-
tempt to enjoin the issue of a construction
permit to the “News” on 900 kec.

As WMAK cannot occupy 900 ke if the
“News” has full time, the WMAK license
may be resolved, or either the “News” or
WMAK put on some other channel. [Fre-
quencies cited in construction permits are
not always adhered to in operation assign-
ments.

TUBES RECORD
COLOR VALUES

A device for analyzing color employing
photo-electric  cells and radio ampli-
fier tubes has been developed by Joseph
Rezek and Peter J. Mulder, instructors in
physics in the University of Pennsyl-
vania. The analysis of a sample takes
about 10 seconds. The apparatus is por-
table and no larger than a suitcase.

The sample to be analyzed is illumina-
ted strongly by a beam of light. The
light, reflected perpendicularly from the
sample, is admitted into a spectroscope
which separates the light into its color
components. A selected portion of the
spectrum is allowed to enter a pholo-
clectric cell which converts the light in-
tensity values into equivalent eclectric
values. These are amplified enormously
by radio tubes like those used in the last
stage of an amplifier. A galvanometer
connected in the plate circuit gives a
deflection which bears a known relation-
ship to the intensity of the particular
part of the spectrum which enters the
photo electric cell. By means of a crank
the entire spectrum may he made to pass
hefore the photoelectric cell so that the
intensity distribution of the light may be
obtained. The device not only gives a
visual indication of the intensity of the
reflected light in any section of the spec-
trum but it also records it on a phono-
graphic tilm which moves as the crank is
turned.

Pilot Moving Into
1,500,000 Square Feet

The acquisition of a new factory in
Tawrence, Mass,, comprising twenty in-
dividual buildings having a total area of
more than 1,500,000 square feet, was an-
nounced by I Goldberg, president, for
the Pilot Radio & Tube Corporation, of
Brooklyn, N. Y.

The work of moving the company’s
equipment from its present factories in
Brooklyn, Poughkeepsie (N. Y.) and De-
troit, Mich., already started. will require
about six months. The Pilot conipany
manufactures radio parts and tubes.

Seven Use

List Is

The trend toward higher power for broadcast;i
for persons residing in areas remote from station
the Federal Radio Commission.

Commission records show that seven stations nc
power of 50,000 watts. Nine other stations hold
put, while applications are pending from five stat
In every case except one these stations operate
aside by the Commission expressly for high pow.

One Exceptf

The single exception is that of Station WGY,
Electric Company, which has been operating wi
with Station KGO, at Oakland, Calif,, by court ¢

Other 50,000 watt stations, broadcasting with th:
by the Westinghouse FElectric and Manufacturi
casting Co.; WENR, Chicago, Great Lakes Bros
Corporation; WTIC, Hartford, Conn., Travelers’
WTAM & WEAR, Inc.

In_addition to these opcrating stations, WBA
lications, Inc., the records show, although licen:
its present 10,000 watt transmitter to this output.

WIZ Uses 3

WJZ, in New York, operated by the National
KYW, in Chicago, of the Westinghouse, uses 10,(
mitter with the understanding that its power wil

Stations holding construction permits for 50,0
WABC, New York, Columbia Broadcasting Sys
cast Co.; KMOX, St. Louis, Voice of St. Louis, 1
ment Co.; KFI, L.os Angeles, Earl C. Anthony, I
Dallas, Tex., Dallas News and Observer.

Application:

Applications now pending before the Commiss
tions are as follows:

WAPI, Birmingham, Ala., Alabama Polytechnic
Carlson Tel. Mfg. Co.; WOWO, Fort Wayne, ]
cago, Chicago Federation of Labor (this station nc
50,000 watt licenses are not now issued) ; and K(
Electric Co.

Under Commission regulations, says “The Uni
assigned to hroadcasting stations is 25,000 watts.
mentally, with the understanding that it may be
pose of this, it was said, is to determine from tk
licensing stations for high power operations wit{

Its Profanity St
Listener:

If KWKH, at Shreveport, La., discontinues tk
be deprived of its radio rights, Senator Bleas
Senate.

Senator Blease said that he had received lett
W. K. Henderson, stating that “people are enj
letters that Mr. Henderson's opposition to cha

Senator Dill (Dem.), of Washington, stated tt
station and his only purpose in calling attention
heen to cause it to stop the use of objectiona
tion to the comments of Mr. Henderson against ¢

Senator Fess (Rep.), of Ohio, said he had rec
impression that Mr. Dill was supporting the cha
Shreveport station. Senator Dill explained that
and profane language by the announcer.

A telegram was received by Representative Sandlin
Shreveport, La., saying that to preserve harmony in
refrain from using “damn” and “hell” in his radio ta
these words profane.

www americanradiohistorv com
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> 50 kw.;
Growing

Washington.
ng stations to permit ol more efficient reception
locations, is ¢videnced in data made available at

>w are broadcasting with the maximum allowable
construction permits for transmitiers of this out-
ions for authority to install such transmitters.
on cleared or interference-free chanunels, set
i-ed stations.

on Made

at Schenectady, N. Y., operated by the General
th 50,000 watts on the 790 kilocycle channel along
yrder.

it power, are KDKA, Pittsburgh, Pa., operated
ng Co.; WEAF, New York City, National Broad-
.dcasting Co.; \WWLW, Cincinnati, Crosley Radio
Insurance Co., and WTAM, Cleveland, Ohio,

P, at Fort Worth, Tex,, opcrated by Carter Pub-
sed to use the maximum power, is now rebuilding

0,000 Watts

Broadcasting Company, uses 30,000 watts. Station
00 watts, but is constructing a 50,000-watt trans-
1 be restricted to that used at present.

100 watts other than KYW and WBAP are
tem; KNX, Hollywood, Calif,, Western Broad-
nc.; WOAI, San Antouio, Tex.,, Southern Equip-
1c.; WLS, Chicago, The Prairie farmer; WEAA,

s Pending

ion for counstruction permits for 30,000-watt sta-

Institute; WHAM, Rochester, N. Y., Stromberg
nd., Main Auto Supply Company; WCFL, Chi-
»w operaling on a regional channel, for which
30, Oakland, Calit.,, operated by the General

ted States Daily,” the maximum power actually
The 25,000 watts additional are assigned experi-
anccled at any time, it was explained. The pur-
= scientific point of view, the feasibility of
wpout obligation.

ypped,
s Back KWKH

\Vashington.
e use of objectionable language, it should not
e (Dem.), of South Carolina, stated in the

ers and telegrams from his State in regard to
oying his talks.” It was said in some of the
in stores is commendable, the Senator said.

hat he "had no further complaint about the
to the station on the floor of the Senate had
ble language. He stated that he had no objec-
hain stores.

eived letters from his State which carried the
in stores because of his comments about the
he had no objection save to the use of obscene

of Louisiana, from W. K. Henderson, of K\WWKH,
his radio audience he had decided in the future to
ks against chain stores, though he did not consider

S_et éa?uration
Held Not in Sight

Washington.

\WV. D. Terrell, chief of the radio divi-
sion of the Department of Commerce, has
reported that the estimated increase in
the number of radio-equipped homes in
the United States is from 60.000 in 1922
to 10,000,000 at the present time. In 1922
the radio audience was estimated at 73,000
while at this time it is cstimated to be
40,000,000.

The total radio sales in 1922 amounted
to $60,000,000, of which $2,800,000 was
exported. In 1928 the total sales amount-
ed to $650,550,000, of which $10,907,000
was exported.

Although there are 10,000,000 receivers
in use, the saturation point is not in sight.
for there are 19,000,000 homes still with-
out radio receivers.

TWO APPOINTED
BOARD GOUNSEL

Washington.

Organization of the legal division of the
[federal Radio Commission 1was comni-
pleted for the first time since the creation
of the Commission with the appointment
of two assistants to the general counsel.

Duke M. Patrick, of Indianapolis, Ind.,
and Ben S. Fisher, of Marshiield, Oregon,
were the appointees. The general coun-
sel, Thad H. Brown, recommended the
appointments to the Commission and
three davs Jlater the Commission ap-
rroved them.

Under the radio law, the legal division
shall comprise a general counsel with a
salary of $10.000 per annum, and three
assistant general counselg with salaries of
$7,500 per annum. Paul D. P. Spearman,
of Jackson, Miss.,, now holds one of the
assistant general counselships.

Mr. Patrick is 29 years old. He holds
the degree of bachelor of science from
Purdue University, where he specialized
in chemistry and physics. In 1925, says
“The United States Daily,” he received
the degree of doctor of jurisprudence
from the University of Michigan.

Mr. Fisher, a practicing attorney at
Marshheld, is 40 vears old. Ile is a grad-
uate of the law school of the University
of Illinois and has practiced law fifteen
yvears, with the exception of two years
when he served as a commissioned officer
during the World War. From 1922 to
1924 he served as district attorney, and
in 1924 was president of the District At-
tornevs’ State Association of Oregon.

Rapee Quits Air
for Hollywood Job

Erno Rapee, who bade farcwell to the
audience of the Roxy “Gang,” said au
revoir to his Mobiloil audience over
WEAF. Mr. Rapee left for the Pacific
Coast to take up the duties of musical
director for the Warner Brothers.

Joseph Littau, who succeeded Rapee as
conductor of the Roxy Symphony Or-
chestra, conducted the musical group over
WJZ. He paid a tribute to Mr. Rapee’s
fine work with the Roxy unit and said
he hoped to continue along the samic line.

BOARD UNJUST
T0 LABOR, SAYS
WCFL COUNSEL

Washington.

Organized labor is being denied its en-
titled position in the air by the repeated
refusal of the Federal Radio Commission
to give WCFL, Chicago, a cleared chan-
nel, said Hope Thompson, counsel tor the
American l‘ederation of Labor, address-
ing the Senate Interstate Commerce Com-
mission. lle asserted \WWCI'L is engaged
in educational work, in spreading labor’s
gospel, and is not to be compared with
stations that stress entertainment, such as
jazz,

Too Great for This

“Radio is too great a thing to be used
purely for entertainment,” added Mr.
Thompson. *It reaches the hearthstones
of nearly every American home. Why
should it be used to sing ‘Old Pal' all
the time, or pound the air with jazz
music? This marvelous power that can
help the people is just being prostituted.”

He repcated his charge that a virtual
monopoly of the air exists, and said the
“powers that be” not only have all the
choice frequencies, but are so influential
Congress has not dared to face the situ-
ation. Of the 90 channels labor should he
given oue iree and clear at high power,
he argued, whereas WCFL is restricted
to daylight reception on 1,500 watts, a
denial to labor of a national mouthpiece
for its principles.

Wants No Domination

“I think it would be of greatest impor-
tance that this cntire fheld of communi-
cations be kept entirely {free of private
domination,” said Mr. Thompson. “The
person or group which controls radio
broadcasting in the years to come will
control this Nation.”

Mr. Thompson said he believed it is
the duty of Congress to save broadcasting
“from where it 1s going,” but he declared
that “it has got away from you already.”

The Federation also was hlocked in its
efforts to establish a short wave chain
for relaying, a plan based on the granting
of a cleared channel to WCFL.
WCFL’s appeal from the WCFL as-
signment is now before the Circuit Court
of Appeals.

Radio Ends Mule
Messenger ‘Boys’

Washington.

The Southern Radio Corporation, a
subsidiary of the Standard Oil Company
of New Jersey, is now engaging in direct
radio communication between United
States and the jungles of Bolivia where
the Standard Oil Co. has extensive oil
holdings.

Previous to the establishment of the
radio circuit about six months ago, the
Standard Oil Company sent its messages
to Buenos Aires by cable, thence by a
telegraph line, and finally by “mule back”
to the oild fields. Sometimes as long as
two weeks elapsed between the time the
message was filed in New Jersey and the
time of delivery. With the radio circuit
the communication is practically instan-
taneous.

wWww.americanradiohistorv.com



18

oy oy

WORLD

February 8, 1930

CIGARETTE FIRM
AGREES T0 END
BUNK AIR “ADS

Washington.

Bunk advertising by a cigarette manu-
facturer over a’chain of radio stations and
in printed advertisements in newspapers
and magazines, will stop, the company
stipulated to the Federal Trade Commis-
sion. Paid testimonials used by the ciga-
rette manufacturer through his fervid ad-
vertising agency proved to have been not
only bought, but in many instances utterly
false, and not only false, but not even
uttered by the testimonialist. The fat
check brought the O. K. to use the celeb-
rity’s name on an endorsement, and an
advertising copy writer did the rest.

A complaint against the broadcasting
of this pulpable bunk into homes, where
heroes and heroines of the day were at-
testing to the health-inspiring effects of
smoking this brand of cigarettes, while
even children listened in, lost out before
the Federal Radio Commission, which said
it was powerless to act, as it had no cen-
sorship authority.

The Full Announcement.

The announcement of the Federal Trade
Commission. exposing the campaign of
bunk, and outlining the stipulation, fol-
lows in full text:

“A corporation manufacturing and sell
ing cigarettes and other tobacco products
has signed a stipulation with the Federal
Trade Commission agreeing to «iscon-
tinue certain practices. The facts are
shown in the following statement:

“Stipulation No. 503—Respondent. a
corporation. engaged in the manulacture
of cigarettes and other tobacco products
and in the =ale and distribution of the
same in interstate commerce, in compe-
tion with other corporations. individuals.
firms and partnerships likewise engaged.
entered into the following stipulation oi
facts and agreement to cease and desist
forever {rom the alleged untair methods
of competition as set forth therein.

“Respondent, as a means of soliciting
the sale of and selling its products in in-
terstate commerce, adopted and use nu-
merous newspapers, magazines and other
publications having interstate circulation,
and wherein the said respondent, and/or
its advertising agents or agencies, caused
advertisements to be inserted in the afore-
said publications featuring what purported
to be the testimonials of famous people
who smoke respondent’s products and
found thev protect from irritation.

Non-Smokers Endorsed, Too!

“Certain of said testimonials were ob-
tained by respondent for a valuable con-
sideration from the alleged authors there-
of. The said advertising matter also con-
tained a testimonial or endorsement pur-
porting to be that of certain actresses in
a musical show who were credited with
the statement to the effect that through
the use of respondent’s cigarettes ‘that’s
how we stay slender;’ when in truth and
in fact the said actresses were not cigar-
ette smokers and did not stay slender
through smoking of respondent’s prod-
1cts.

“Further, in soliciting the sale of and
selling its products in interstate com-
merce, the respondent caused certain of
its advertising matter to be broadcast
through a radio station located in a cer-
tain State and having a hook-up with
radio stations located in other States of

South Carolina
Asks Tax on Sets

Columbia, S. C.

A consumer tax on radio sets, with a
penalty for failure to pay the tax, i1s pro-
posed in a Dhill introduced in the South
Carolina legislature.

the United States, the said advertising
matter included a testimonial purporting
to be that of a well-known musical com-
edy star and which, in part, set forth that
the alleged author of the testimonial,
when making a certain talking picture,
sinoked that brand of cigarettes, manufac-
tured by respondent, and which because
of the special treatment cmployed in the
manufacture of said cigarettes, had been
ireed of all irritants with the result that
the smoking of said cigarettes kept the
alleged author in good shape and {feeling
peppy and his voice as clear as a bell in
every scene; when in truth and in fact
the aforesaid musical comedy star author-
ized the aforesaid testimonial and received
a consideration for the above statement
attributed to him but which statement he
did not prepare, see prior to its use, or
sign.

Cease and Desist!

“In addition to the use of the alleged
testimonials, the respondent caused vari-
ous forms of advertising matter to con-
tain such statements as ‘Every woman
who fears overweight finds keen interest
in new-day and common-sense ways to
keep slender, fashionable figure,” ‘Women
retain slender figures,” and ‘No longer
need you face the rigid requirements of
harsh dieting methods. Qverweight is
banished, etc’; when in truth and in fact
health and vigor to men, slender figures
to women and reduction of flesh in all
cases will not necessarily result from the
smoking of respondent’s brand of cigar-
ettes.

“Respondent, its officers, agents, repre-
sentatives, servants, and employes, in so-
liciting the sale of and selling its product
in interstate comimerce. agreed to cease
and desist from the use in newspapers,
magazines, radio talks or other means of
any and all testimonials and endorsements
unless the same represent and are the
genuine, authorized and nnbiased opinions
of the author or authors or the alleged
author or authors thercof, and if a mone-
tary or other consideration has been given
for a testimonial, the said respdonent shall
public or cause to be published, along
with said advertisements, in an equally
conspicuous manner. the fact that said
testimonials have been paid for.

Bunk Spared from Air, Too

‘The said respondent, its officers,
agents, representatives, servants and emn-
ploves also agreed to cease and desist
from using in advertising matter or in
radio talks statemenis or representations
to the eflect that ‘women retain slender
figures,” and ‘overweight is banished’; or
any other statements, representations, or
words in advertisements or advertising
matter circulated in interstate commerce
or in radio talks broadcast through hoolk-
ups in various States of the United States
and in interstate comumerce so as to im-
port or imply or which may have the
capacity and tendency to mislead or de-
ceive the purchasing public into the belief
that the smoking of respondent’s cigar-
ettes will bring slender figures and cause
the reduction of flesh in all cases.

“Respondent also agreed that if it
should ever resume or indulge in any of
the practices in question this said stipu-
lation as to the facts may be used in evi-
dence against it in the trial of the com-
plaint which the Commission may issue.”

www americanradiohistorv com

OFF NIGHT AIR,
WCBD ASSERTS
VESTED RIGHT

Washington.

A petition for rehearing of its decision
in the case of station WCBD, operated
by Wilbur Glenn Voliva, overseer of Zion
City, Ill., was filed with the Court of
Appeals of the District of Columbia by
John W. Guider, counsel for the station.

The decision of the court, rendered
January 6th, involved WENR and WLS,
of Chicago, as well as the Zion City sta-
tion. The court stated the applications
in question represented competitive
claims of the three stations for operating
time on the 870 kilocycle channel. It
granted WENR an increase in operating
time from two-sevenths to live-sevenths,
and reduced WLS's time from five-
sevenths to omne-half. WCBD, which
sought evening hours on the channel, was
denied outright.

In the motion for rehearing Mr. Guider
contends that the appeal of his station
should not have been confined to the
question of operating time on the 870
kilocycle channel alone, according to
“The United States Daily.” WCBD,
which formerly operated on the 870 kilo-
cycle channel during evening hours,
sought not the right to use any particu-
lar frequency, but rather the right to
broadcast during evening hours.

Wants to Be Winner

“It 1s respectfully submitted that the
appellant is entitled to a decision by this
court determining whether or mnot the
substance of his request, namely, the
privilege of broadcasting during the eve-
ning hours, is to be granted or denied,”
said Mr. Guider. “His rights in that re-
spect are determined by a decision that
a particular frequency should be divided
between two other appellants to the ex-
clusion of this appellant.”

Among other things, Mr. Guider ar-
gues that the decision of the Federal
Radio Commission on the application of
WCBD “was rendered in plain disregard
of the protective provisions of the radio
act of 1927.” Mr. Voliva, he continues,
“had a property right in his station which
was denied him bv the decision of the
Federal Radio Commission.”

Extenuates on Property Right

“The property right of the appellant
here has a dual aspect,” continues the pe-
tition. “Conceding for the purposes of
this argument that broadcasting is inter-
state commerce and that the Congress
has the power to regulate broadcasting,
the appellant nevertheless submits that:

‘l. The regulation thus exercised must
he reasonable, and if it is not reasonable
the property right requires that the un-
reasonable regulation be held invalid.

“2. That where the regulation is held
to be reasonable, and where the reason-
able regulation destroys the value of the
property, the property cannot be so di-
11}i11ishe(l or destroyed unless the regula-
ting law provides for the taking of that
property by due process and with com-
pensation.”

Inquiries About Compensation

In conclusion the petition states that
if it is held that the Commission’s deci-
sion was a “reasonable regulation,” then
the radio act “is unconstitutional in that
no provision is made for compensating
the appellant for his property loss.”
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MOST PERSONS
LIKED PROGRAM
SENT OVERSEAS

The National Broadcasting Company
has analyzed the comments on the ex-
change of radio programs with Europe
on Christmas Day and the day after.

Among the thousands of letiers were
many bitter complaints against the pre-
dominance of popular music in America’s
contribution to Europe’s radio Christmas.

But the final comparison shcwed that
eleven persons considered the programs
an excellent representation of American
music, for every one who resented the
jazz.

Foreigners Enthusiastic

Returns from England, Holland and
Germany, where the American programs
were rebroadcast clearly over national
networks, were enthusiastic about the ma-
terial selected.

Foreign listeners urge that such ex-
changes of entertainment be made more
frequently.

Listeners of the Europcan continent
point out that American jazz there is all
the rage and orchestras playing it are in
great demand, but that the public is sel-
dom privileged to hear such elaborate sym-
phonic jazz as American listeners enjoy
by the twist of a dial any night.

They further emphasize that even
American orchestras abroad, except in the
most important capitals, are unable to
keep their music abreast of the latest
products on Broadway, hence consider an
authentic program of current favorites
from the shows “as good as a trip to New
York.”

Comments From America

By far the greatest number of com-
ments, however, was received from Amer-
ican listeners. A nation-wide audience
here overheard the programs addressed
to Europe as well as those sent here from
London, Berlin and Amsterdam. Some of
those who complained disliked certain
parts of these foreign relays, and took
occasion to point out the superiority of
American programs ovcr the general run
abroad, judging by such samples.

But the majority of listeners realized
the difficult problem facing program build-
ers on both sides of the Atlantic, and rec-
ognized the impossibility of condensing
a real cross-section of any nation’s pro-
grams into the time available.

Hazeltine Prevails

in Final of Patent Suit

Washington.

The decision of the Circuit Court of
Appeals for the Second Circuit in the
case of Wildermuth v. Hazeltine Corpo-
ration will not be reviewed by the Su-
preme Court of the United States.

The Hazeltine Corporation is the
owner of the Hazeltine patent in suit,
No. 1538858, covering ‘“‘grid circuit
neutralization,” while the petitioner is a
jobber, sued because he sold sets held to
infringe the patent.

It was Wildermuth’s contention that
the Hazeltine patent was deliberately
limited to ‘“close coupling.” However, it
was pointed out, the Circuit Court of
Appeals for the Second Circuit held that
Wildermuth’s “loose coupling” did in-
fringe the Hazeltine patent.

Forum l

What He Did With HB33

N THE course of considerable experi-
menting, using the HB33 as the foun-
dation, I have obtained such excellent

results that perhaps others would like
to know what I did.

First [ took off the four shields, and
found circuit uncontrollable, even with no
B on grids of 22 tubes. I then hooked
acrial and ground to fourth coil (detec-
tor), and found it a pretty good 4-tube
set, with fine audio.

Substituting a high mu-40 tube for the
22, volume was greater; leaky-grid de-
tection was found more satisfactory than
grid-bias. I then added one stage of
radio-frequency, bringing in coil 3, and
had a good set.

When I added another stage the set
became almost uncontrollable. I then took
off all four coils, remounted three of them
as far apart as practicable on same side
of subpanel, and made larger shields, thus
cutting out one stage of radio frequency.
The energy absorption was as great as
before.

I finally ran upon a solution. It is to
use no shields, and to arrange the first
three coils on the left side of subpanel
as far apart as possible and at the Neu-
trodvne angle:

My set at present is as follows: first
three coils as far apart as possible at at
Neutrodvne angle feeding the first three
tubes (22s). Half of the turns have been
removed from the primary of aerial coil
Detector tube in place of first audio tube
on your hookup, the input push-pull
transformer having been pushed back
nearer the output transformer, and fourth
coil placed where the first transformer
was. The angle of this coil makes little
difference. The 240 high mu tube is used
as detector, with grid leak-condenser de-
tection. The front tube on left (112A)
ts first audio, and push-pull tubes as be-
fore, using, however, 171A tubes, as I
have a dynamic speaker. The audio bias
is 15-22 volts. The screen grid voltage is
about 22, and 180 volts are used every-
where else.

Notwithstanding the elevation of con-
densers, I found it necessary to remove
10 turns from cach secondary coil.

The Neutrodvne angle is gotten by test,
and believe me it is critical! A little less
and volume is cut fast. a little more angle
and the receiver howls, but when it is
right you can tune from one end of dial
to other with no oscillation, and neither
screen grid voltage nor front volume con-
trol rheostat particularly critical.

Last night I literally received America
on this set, and this morning got 15 sta-
tions, loudspealker volume, at 9 o’clock.

J. H C. WINSTON,
Hampden-Sidney, Va.

* k%

R. W. O. K,, But O. U. Reinartz!

HAVE around twenty different radio
magazines issued, and one of the
most’ interesting is Rabpro WorLp., Of
the rest most went west. Only few left,
but Rapro WorLD sticks it out. I have read
it ever since it went on the news-stands.
It always was a leader and we hope it
always will be. You can find in it from
time to time almost anything you want
to know.
I would like to try my old Reinartz
circuit again with one or two stages of
radio frequency and await such a circuit.

JAMES C. HALEY,
St. Joseph, Mo.
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3,200,000 FOR
MAJESTIC ‘ADS’
1S 1930 BUDGET

Grigsby-Grunow Corporation, of Chi-
cago, world’s largest set manufacturers,
makers of the Majestic line, have budg-
eted $3,500,000 for advertising the re-
ceivers and Majestic tubes in 1930. Less
poster and magazine advertising, more
newspaper advertising, especially in after-
noon papers, is planned.

The company produced about 25 per
cent of all the sets made in the United
States in 1920, or 1,000,000 sets, list price
$150,000,000, as compared with a $490,-
000,000 value for all manufacturers.

Hopes to Reach $600,000,000

The $3,500,000 is not to be spent to
finance struggling afternoon papers, but
to patronize the leaders so $600,000,000
worth of sets will be sold in a year, or
four times as much as in 1929,

“The man is still the big factor in the
purchase of sets, and we feel that the
afternoon papers are our best bets in
reaching men,” said Duane Wanamaker,
advertising manager.

Majestic distributors now have exclu-
sive territory. A dual plan was given up
as “not so hot.”

Cites Benefits

“As a result of the exclusive territory
plan,” Mr. Wanamaker said, “the distrib-
utors in most cases have eliminated all
other lines, and are now engaged ex-
clusively in the Majestic business. The
increased interest and support which they
give to their single line of activity more
than justifies the exclusive distribution
plan.

“Our distributors all have their own
advertising and promotion departments,
and work closely with their dealers in
promoting Majestic sales and tying up
dealer cffort with newspaper advertising
placed directly by the manufacturers and
by themselves.”

Dealers Victimized
by Radio Joy Riders

“There are many ‘joy riders’ on radio
sets who keep them out on demonstra-
tion as long as they can work the dealers
for them,” said G. W. Weston, manager
of the Kansas City Electrical and Radio
Association, who presided at a session of
the Society of Electrical Development,
Inc., convening in New York. He sug-
gested that each local association send
the names of persons who take out sets

Representatives of various leagues re-
for home demonstration to the various
radio dealers for reference.
ported that they were cooperating with
their local better-business bureaus to
eliminate false, misleading and unfair ad-
vertising from the radio.

New Magazine on Tubes

A new engineering magazine called
“Electronics,” to deal with the radio
vacuum tube and its application in vari-
ous industries, was announced by the
McGraw-Hill Publishing Company, 370
Seventh Avenue, New York City. The
first issue will appear in April.
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CECO RELEASES
PENTODE, STIRS
TRADE FURORE

A furore wus created in the radio indus-
try by the announcement of a tube new to
the American market by CeCo Manufac-
turing Company. The tube is called a pent-
ode, because it has five elements: Cathode,
plate, control grid, screen grid for the plate
and screen grid between cathode and control
grid. o

The Radio Manufacturers Association,
Inc., sent out a counter-announcement cap-
tioned, “Radio Makers Declare Pentode
Tubes Not New Nor Give Better Service.”

Back of this announcement by the asso-
ciation, comprising all “mportant manufac-
turers, is reseniment toward the springing
of a tube new to the American market when
set manufacturers are having a hard_ time
selling their receivers requiring established
tubes. )

CeCo’s announcement, sent out by its New
York publicity representatives, read in full
as follows:

CeCo Excineers Perrect AC  PeNTODE
Tuse
New Five-Element Tube Three Times As

Powerful As Screen Grid—Will Cancel

Need for Multi-tube Receivers—Makes

Possible Lower Unit Cost for Sets—

Called Greatest Advance in Radio Since

Three-Element Tube Was Perfected

Twenty Years Ago.

In the laboratories of the CeCo Manu-
facturing Company, Providence, R. 1, tube
engineers working under the direction of
N. O. Williams, vice-president and works
manager, after months of experimentation
have perfected the AC pentode or five-ele-
ment tube.

According to Ernest Kauer, president of
the company, the pentode tube will repre-
sent as great an advance in radio as did
the three-element tube back in 1906, Mr.
Kauer summarized its principal features
as follows:

a—Three times as powerful as the screen

grid tube.

b—Capable of being utilized to its full
efficiency.

c—Cancels necessity of multi-tube re-
ceivers.

d—\Will lower manuiacturing costs of sets.

e—Will decrease maintenance costs for
set owners.

f—Through savings will greatly enlarge
radio merchandise market.

Asserts Public Demand

“The public has been asking for receiv-
ing sets,” said Mr. Kauer, “which do not
employ so many tubes. This new develop-
ment makes it possible to build sets which
will satisfy that demand. Bringing, as it
is bound to do, more simplicity into radio
manufacture and receiver operation and
maintenance, it will reduce manufacturing
costs, material costs and therefore costs to
the radio public.”

Mr. Kauer did not believe that by the
use of few-tube instead of multi-tube sets,
the tube division of the radio industrv would
suffer.

“It means less tubes per family, but a
great many more families will own re-
ceivers,” he said. “The probabilities are that
tube sales would be greater than ever.”

Mr. Kauer said that the circuit worked
out by the CeCo engineers for the use of
the new pentode tube would be made avail-
able to manufacturers of radio receiving
sets without obligation. He acdded:

“Our general sales manager, Larry Hardy,
and Franklin Snow Huddy, assistant to our
chief engineer, Mr. Williams, are soon to

start out on a visit to set manufacturers,
to show them this new tube, how it works,
what its possibilities are. Our engineering
staff and our engineering facilities are avail-
able for co-operation on set-huilding prob-
lems. This is a service tube makers owe to
set makers and we are eager to render
all the aid we can.

The new tube is a sort of double screen-
grid, having a screen grid around the plate,
as is the case with the screen grid of the
present; also another screen hetween the
control grid and the cathode. The insertion
of this second scrcen permits a greatly in-
creased amplification; three to four times
as great as the screen grid.

Mr. Williams, CeCo’s chief engineer, who
since his graduation from Pennsylvania
State College has spent his entire working
life in tube research and manufacture, said
the new pentode tube will realize the hopes
which were entertained of the so-called
screen grid or four-element tube.

“The screen grid is a very wonderful
tube,” Mr. Williams said, “but the radio
industry has not heen able to develop a
receiving circuit which permits the use of
the tube’s full efficiencv. Nor is such a
circuit likely to be developed. There are
too many difficulties in the way.

“The easier method has been to center
research on the development of a newer
tube which would make possible the build-
ing of a circuit capable of getting out of
the tube all the power and valuable attrib-
utes inherent in it. This is what we have
done in the case of the pentode.”

Statement for RMA

The release sent out by the Radio Manu-
facturers Association, Inc., 11 West 42ud
St, N. Y. City, was as follows in full;
RADIO MAKERS DECLARE PEN-
TODE TUBES NOT NEW NOR GIVE
BETTER SERVICE.,

To advise the radio public and industry
correctly and authoritatively regarding the
“new” pentode radio tube, the Radio Manu-
facturers  Association, comprising all im-
portant manufacturers, today issued a state-
ment regarding the pentode. It was declared
neither new nor revolutionary. No improve-
mient in performance can be obtained with
pentodes that cannot be had with present
tubes, the official statement declared, and
it is unlikely that pentodes will replace pres-
ent tubes this year.

The statement was prepared by Mr. Wal-
ter It. Holland, a prominent radio engineer
of Philadelphia, and director of the Engi-
neering Division of the Radio Manufactur-
ers Association, after consultation with
other leading radio engineers.

“Nothing New”

“There is nothing new or revolutionary
about pentodes,” said Director Holland. “No
improvement in performance can now be
obtained with pentodes that cannot be had
with present tubes. A given result is im-
possible with less tubes, using pentodes, but
it is unlikely that the cost of a complete
radio receiver would be any less.

“The pentode is used more widely in
England because of the greater popularity
of battery operated portable sets, and be-
cause patent licenses are based on the num-
ber of tubes in the receiver. Reduction of
number of tubes has, therefore, been more
important in England, just as low-powered
automobiles are more popular there on ac-
count of the license taxes being based upon
horsepower of the motor. These factors are
not important in this country, so that there
is no advantage here at present in either
low-powered automobiles or pentodes.”

Summarizing the development in Europe
of the pentode tube and experimental work
in this country, Director Holland added:

“The pentode tube has long been known
abroad and has found limited commercial
use there, especially in England. Many radio
receiver and vacuum tube engineers in this
country have experimented with this type
of vacuum tube, and are thoroughly familiar
with its characteristics and possible appli-
cations.

“The pentode, as the name implies, has
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NEW TUBE OLD,
NONEED FORIT,
TRADE RETORTS

five clectrodes or electrical elements. It has
the usual cathode and plate, but hetween
these elements there are three grids or
screens as compared with two in the te-
trode, commonly known as the screen
grid tube,

“The pentodes developed abroad are de-
signed for usc in the last audio stage, where
we use triode power tubes, such as the 245
and 250 tubes.

Use as RF Amplifier

“There is a possible application of the
pentode to radio frequency circuits, but it
is unlikely that this type of tube will prove
of much practical importance as a radio
frequency amplifier. All it could do would
be to reduce the number of stages of am-
plification required for a given sensitivity.
The elimination of a stage of radio fre-
quency amplification ordinarily means a re-
duction in the number of tuned circuits, and
such a reduction is impracticable for the
reason that a given number of tuned cir-
cuits is essential to give the high degree
of selectivity needed under the broadcast-
ing conditions existing in this country.

“The pentode power tubes used abroad
have greater sensitivity, and, therefore, pro-
vide higher amplification per stage than our
triode power tubes. This makes it possible
to eliminate a stage of audio amplification
and work from the detector directly into a
single power stage without overloading the
detector or the radio frequency amplifier
tubes.

Disadvantages Listed

“Another advantage is that it is possible
with pentodes to obtain greater undistorted
output where the plate voltage is limited,
as in battery receivers and receivers for
operation on the 110 volt direct current
supply used in certain sections of a few
cities.

“Against the above advantages the pentode
has a number of disadvantages. It is a most
difficult tube to manufacture with uniform-
ity owing to its complexity, and to the
fact that it must be exhausted to an ex-
tremely high degree of vacuum. Non-uni-
formity of pentodes will make greater dif-
ferences in the operation of a radio re-
ceiver than with tubes of the present type.
It is inherently a high-cost tube.

“In radio receivers for use on the common
alternating current supply used for house
lighting, the pentode presents a more diffi-
cult problem from the standpoint of manu-
facturing cost, than the standard type of
power tube. With present power tubes of
the 245 type it is almost universal practice
to use two tubes connected in push-pull cir-
cuit to reduce hum and improve the quality
of reproduction.

Pentodes in Push-Pull

Owing to the high cost of pentodes and
the greater complexity of the circuits, it
is a question whether it is practical to use
pentodes in push-pull. On the other hand,
if a single pentode is used to give the same
result as two triode power tubes in push-
pull, the cost of the filter, required to
smooth out the ripple in the rectified alter-
nating current, will come up probably
enough to more than offset any possible
saving in eliminating the power tube and the
usual first stage of audio amplification. In
addition a larger and more expensive output
transformer would have to be used on ac-
count of the high direct current flowing in
one direction in the primary winding of the
transformer.
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NOW RECEIVER

IS ASKED FOR
DE FOREST CO.

Following the receiverships of Sonora,
Earl and holster, came an acticn i Pater-
son, N. J., by H. C. von Korfl. of Staten
Island, New York City, for a receivership
for the DeForest Radio Corporation, of
Jersey City, N. J. The petitioner says he
owns 1,300 shares, and alleges fraud in a
stock transaction as well as operation at
a loss and issuance of a false financial
statement. The petition was filed with the
Court of Chancellory.

Mr. von Korff charged 1hat a fraud had
been perpetrated on stockholders in the De
Forest Company when 345,680 shares of the
De Iorest stock were traded for 604,940
shares of the Jenkins Television Corpora-
tion.

The petition charges the De Forest Corp-
oration with having issued the false finan-
cial statement in September, 1929, showing
profits of $261,000, when it was operated
at a loss.

Alleged Fraud Detailed

The alleged fraud in the stock stransac-
tion, the petitioner set forth, consisted of
the identity of interests between officers of
the two corporations, and he pointed out
James W. Garside was president of both
corporations, adding the Jenkins stock
was worth only fifty cents a share at the
time of the transaction, as if the De Forest
stock was worth ounly about $1 a share.
Patent rights represented extra value, he
admitted, but were carried on the Jenkins
books at a fanciful figure.

Little faith, indeed, does Mr. Korff place
in the conduct of the Jenkins Corporation
or its contributions to the practical art of
radio-vision. Although the De Forest Cor-
poration acquired a majority of the Jenkins
stock by the transaction, what was there
to it, asks the petitioner, but a business
with no income, no immediate prospects, yet
a propensity for eating into capital invest-
ment to finance multifarious experiments
and experiments and experiments, all busi-
ness, if any, being transacted at a loss.

In June, 1929, De Forest stockholders
subscribed for additional De Forest stock
at $7 a share, 164,109 shares, all told,
which netted $1,148,763, but $143,244 of
this is unaccounted for, states the petitioner.

Says Plant is Closed

The main business of the De Forest Cor-
poration is the manufacture of tubes and
accessories. Dr. Lee De Forest, inventor
in 1906 of the three-etement tube and re-
cently elected president of the Institute of
Radio Engineers, is associated with the
corporation in an engineering capacity, and
his name and photographs are used freecly
in advertising the De Forest tubes.

The De Forest Corporation. says von
Korff, is now operating at a loss, and its
Jersey City plant is shut down.

The De Forest Corporation went through
one receivership early in 1926. A “friendly
receivership action,” marked by some bit-
terness, was started against the corporation
in Delaware by Dr. De Forest and William
H. Priess, a stockholder. Dr. De Forest
alleged at the time that within two and one-
half years the company had lost $1,250,000
through mismanagement. As a result of this
action virtual control of the De TForest
company passed to W. R. Reynolds and
associates.

Garside Pledges

Vigorous Contest

James V. Garside, president of the De
Forest Radio Corporation, was flabbergasted
when he learned that a stockholder had
petitioned for a receivership. He got 1
touch with the corporation’s lawyers at
once, and in answer to a request for com-
ment, said:

“A most vigorous contest will be waged
to prevent a receivership, as not only is
none juNfied, but the wvery petition itself
is fallacious and unfair. The action was
taken late Saturday afternoon and no op-
portunity given to comnbat the allegations at
once.

“The whole petition is without foundation
in fact. The entire document appears to
have been prepared by some one entirely
unfamiliar with the facts concerning the
De Forest Radio Company and the Jen-
kins Television Company.”

SCOOP, RCA
SAYS OF TUBE

RCA did not like the idea of CeCo
springing a pentode at this time. Agree-
ing there was no present need for one
a representative of RCA said:

“We are fully aware of the pentode
tube and its possibilities. We have been
experimenting with the tube for some time
and no one is ahead of us.”

It so happens the tube was announced
when there was already a terriffic sag in
the tube market. Factories that made
$100,000 in three months last year, mak-
ing tubes, reported they were losing
money now. In fact, some tube plants
have stopped making tubes, temporarily.
RCA, however, is very active.

Radiotron Company
Unifies 3 Activities

The RCA Radiotron Company, Inc., was
formed recently by Radio Corporation of
America, Westinghouse and General Elec-
tric. It takes over the tube manufacturing
and sales of the three parent organizations.

With its five factories located at Harrison,
Newark, Cleveland and Indianapolis, the
RCA Radiotron Company, Inc., says it is the
largest producer of radio tubes in the world.
These factories provide 1,147,000 square feet
of floor space, will employ 5,500 people, and
have an output of 210,000 tubes a day.
The total output and sales exceed those of
all other American manufacturers, says
Radiotron Co.

Senators Are Asked
to Question Mitchell

Washington.

Dereliction of duty was charged to the
Attorney General’'s office by Oswald F.
Schuette testifying before a Senate com-
mittee that the Attorney General refuses
to act against ‘“the radio trust.” He
asked that the committec call Attorney
General Mitchell to testify why no action
was taken under the anti-monopoly laws.

Schuette is executive secretary of the
Radio Protective Association, which he
savs consists of independent set and ac-
cessory manufacturers.
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KOLSTER HEAD
MADE $638,000
ON ITS STOCK

At a hearing on a petition for the
appointment of a receiver for the Kolster
Radio Corporation, which has factories in
Newark, N. J., and Toronto, Can., Albert
Schwartz, a lawyer of Paterson, N. J,
speaking for himself as a stockholder of
400 shares, charged that the stock market
for Kolster shares had been ‘rigged.”
The equity court in Newark appointed
three as receivers—Harry J. Hendriks,
real estate; Harry Meyers, bank presi-
dent, and Ellery W. Stone, Kolster presi-
dent—and named John A. Bernhard,
Newark attorney, special master for the
Court of Chancellory to investigate the
“rigging” charge.

Stone Testifies

Mr. Stone was called as a witness a
few days later and testified that during
the bull market on stocks, by trading in
the open market strictly “on his own,”
he bought and sold 14,000 shares of Kol-
ster stock, during about two years, up
to June, 1929. His profit, he testified, was
$698,000. There was no “manipulation” of
this stock, he said, and he denied knowl-
edge of any pool, besides stating he never
sold the stock short.

“I made all my purchases in the open
market, hoping to make a profit as I had
previously done, and having in mind,” he
said, “the dizzy heights to which stock
of the Radio Corporation of America was
then soaring.”

High 95%—Low 24

The high of Kolster stock was 957%,
attained in 1928, and the price finally de-
clined with the market crash. Then the
receivership caused another slump, until
2%4 was reached.

Mr. Stone testified he bought some
shares at $94, which was near the “high.”
At that time the earning was $10 and the
book value $12 a share. Later, in Septem-
ber, 1929, he learned for the first time
that the company was operating at a
loss. He ascribed this to over-production
bv set manufacturers, occasioned by
fierce competition.

Spreckels Testifies

At a later hearing hefore Mr. Bernhard,
Rudolph Spreckels of San Francisco,
Chairman of the board of directors of the
Kolster Radio Corporation, testified he
sold 254,976 shares of Kolster common in
November, 1928, out of 387,504 shares he
acquired by transactions in the latter part
of 1927 and the early part of 1928. His
present holdings, Mr. Spreckels said, con-
sisted of 18219 shares of common and
57,246 preferred, the difference being ac-
counted for by other sales and gifts of
stock.

He said he had lent the company $500,-
000 and had endorsed notes amounting to
$1,350,000.

Mr. Spreckels denied having done any
“rigging” and stated that he had dis-
posed of his holdings in the Kolster com-
pany solely because he needed the money
for the Federal Sugar Refining Company,
of which he has been manager since 1927.

He denied emphatically that he had
“run out on the stockholders,” adding
that if he had done so he would not have
underwritten the 54,246 shares of pre-
ferred stock in 1929 after Kissell, Kinni-
cut & Co. had refused to do so, nor would
he have lent the company half a million
and endorsed its notes.
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GLOBE REPORTS
ON HOW KING'S
VOICE CAME IN

Some of the reports on reception abroad
of the speech by King George of Eng-
land, etc., opening the London Naval Con-
ference, were a little late coming in, or
were crowded out of last week’s issue,
accept which excuse vou like, So here
goes for some more inside information
of outside reception, remembering we are
not only talking about a king, but one
might say The King.

If listeners believed that any chances
were being taken that they were would
miss the royal treat due to engineering
oversight they were much mistaken, be-
cause chains had several short wave re-
ceivers doing the pickup, the NBC had
as many as four focused on 5SW alone, as
well as others on Holland, Swiss and other
short wave stations that were sending out
the program. Occasional switches from
one of the four were made for clarity.
Likewise the CBS had this type of air
insurance. Tle chains were taking no
chances that for the six minutes of the
King's speech the listeners could tune in
any other program. The royal monopoly
of. the air was complete.

Came In Fine In England

Reports from overseas described the
reception in other countries as, in gen-
eral, good. His Majesty’s voice came in
fine in England, as it would have been
treason to the best broadcasting tradi-
tions for it to have come in otherwise,
when San Francisco liked the sparkling
clarity so much. Australia did not fare
at all well, and this gave rise to repeated
hints that the Empire again wasn’t doing
so well by its Antipodean. The signals
were received on short waves via Manila,
but the best that could be said was that
His Majesty’s first few words were in-
telligible, and persons who had heard
the voice before could recognize it, but
whatver the King said after that success-
ful opening had to be ascertained later
from the newspapers. Manila picked up
on 25 meters from Chelmsford and trans-
mitted on 32 meters, both waves having
been successful on previous important
occasions.

Indeed, after His Majesty had finished,
the speakers came in well enough, espe-
cially Tardieu. Every word he uttered
could be understood, said a listener who
did not know French. Some static gave
Tardieu tough sledding for brief periods,
but the complaint was that he talked too
fast. However, not for a Frenchman, or
a foreigner who had been in France.

Japan did not like the results so far
as the King was concerned. His voice
was loud but distorted. said Japanese,
usually ready to say the kindest things.
However, when M. Wakatsuki spoke,
everything was fine. Again, knowledge
or understanding of the language used
seemed to help somewhat. Matters were
made worse suddenly by a Russian station
that was sending out a piano solo very
loud, but not necessarily mischievously,
although one never can tell.

This station is located at Khabarovsk, in
case any one wants to write in a com-
plaint direct to the station.

You Can Guess

India had good luck. Everything was
received in pomme pie scquence, especial-
ly the remarks of-—vou can guess the
answer yourself—Sir Atul Chatterjee, the
Indian delegate.

‘Que.

Literature Wanted

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
bottom may be used, or a post card
or letter will do instead.

RADIO WORLD,
145 West 45th St., N. Y. City.
I desire to receive radio literature.

Fred Benner, 161 W. Canton St., Boston, Mass.
E. €. Clarke, 1009 Johnson Bldg., Charlotte,

. C

C. R. Wilson, 395 Ewing St., Frankfort, Ky.
Fred Haynes, Humtoldt, Tenn.

Alvah F. Sneed, Box 114, Handley, Texas.
Henry Boysen, 204 W, Mulberry, Normal, IIL
Wayson Whitaker, 3955 Washington Blvd.,, St.
Louis, Mo. )
W. Woelppee Jr., 1505 Walnut St., Philadelphia,

Pa.

J. G. Mullan, 248 Edmund Pl.,, Detroit, Mich.
Thomas R. Tuttle, Twisp, Wash,

H. Mahjoubian, 616 So. 56th St., Philadelphia,

Pa.
H. Ruth, 912 E. 35th St., Brooklyn, New York.
Michael Lovell, 808 Kirkpatrick St., Syracuse,

Ceil Presence, 1756-A Barclay St., Vancouver,
B, C.. Canada,

I, Shoaf, 815 Fla. Ave., Tampa, Fla.

Ed Wall, Ragan R. F. D. 4, Gastonia, N. C.
R. E. Phillips, 326 South 4th St., Sunbury, Pa.
V. Bottoms, 78 Bartlett Ave., Toronto, 4,
Canada.
O}Frnest Bowen, 848 Rockdale Ave., Cincinnati,

io.

Timothy Lambeth, Vanndale, Ark.

E. Abbondanza, 210 Thompson St., New York

City.
28-08 35th St., L. L

Aaron Singer,
City, N. Y.
S. Del Bourgo, 452 Fort Washington Ave., New
York City.
C. S. Read, 1928 8th Ave., Vancouver, B. C,
Canada.
OlS_teven T. Rohal, 3547 E. 74th St., Cleveland,
110.
R. E. S. Watson, 49¢1 Walker, Houston, Texas.
Sgt. F. A. Sheehan, 99th Obsn. Sqdn., Mitchell

Astoria,

Field, New York.

\IJohn Harrington, 732 W. Galena St., Butte,
Mont.

Charles H. Erb, 52 Orchard Rd., Maplewood,

T
D. E. Lefebvre, 208 Ponsard Ave., Montreal,

, Can,

F. J. McMillan, 14 Pope St., East Boston, Mass.
Clyde Bryant, 714 Texas St., Fort Worth, Tex.
P. K. Poole, 1316 Hill St., Covington, Ky.

NOhver‘ C. Myers, 6 Orchard St., Elizabeth,

A. F. Stankus, 9710 Normal Ave., Chicago, Ill.

H. C. Williams, Box 896, Punta Gorda, Fla.

J. Lankins, 501 W. i4lst St., N. Y. City.

John O. Lunt, U. S. Weather Bureau, Portland,
Maine.

Voyd R. Jones, 1320 Valley St., Dayton, Ohio.

Earl Hensley, R. R. No. 1, Cooksville, Il

Robert A. Kruss, 717 3rd St., Ambridge, Pa.

Hooker, Radio Shop, 1448 N. High St., Colum-
bus, Ohio.

Paul,

MDavid R. Reipke, 425 Prescott St., St.
inn.
G. D. Jaffe, 11906 Towa Ave., Cleveland, Ohio.

J. P. E. Gagnon, 171 4th Ave., Limoilou, Que-
bec. P. Q., Canada.
Glenn N. Cowardin, 1030 Forrester, Albu-

querque, N. M.
. Thompson, 6148 Reedland St., Phila., Pa.
E. L. Wilson, 739 E. Adams St., Phoenix, Ariz.
C. E. Magner, Box 221, Kinsley, Kauns.
Reginald Jacobs, Jr., 913 Washington Ave.,
Montebello, Calif.

Walter Bronson, 14837 Chapel St., New Haven,
Conn.

George Hicks, R. F. D. No. 5, Oswego, N. Y.
B. E. Harrington, 97 Taft St., Medford, Mass.
Wm. L. Smith, 103 Waco St., Wichita Falls,

Tex.
A. Perry, 295 W. 147th St., New York City.

WANTS RALEIGH LICENCE

Washington—W. A. Wynne, of the
Wynne Radio Co., of Raleigh, N. C, wants
to build a new 50-watt broadcasting sta-
tion for operation on the 1,210-kilocycle
channel, with unlimited time. He said the
territory is inadequately served with radio
facilities.

www americanradiohistorv com

STORE SPEAKERS
CALLED NOISY;

BILL ASKS CURB

Albany, N. Y.

State Senator Benjamin Antin, Demo-
crat, of the Borough of the Bronx, in
New York City, has introduced a bill pro-
viding that it shall be a misdemeanor for
any person to operate radios, phono-
graphs, or other sound-producing devices
in such manner as to disturb the quiet or
public peace.

Senator Antin said that he was trying
to assist Dr. Shirley W. Wynne, New
York Health Commissioner, and the Com-
missioner’s Noise Abatement Commission
in New York City. The bill is especially
aimed at radio stores that operate loud-
speakers on the sidewalks with such vol-
ume that they disturb people in buildings
nearby, and even in the streets.

In commenting on the bill he had intro-
duced, Senator Antin expressed the belief
“that those who seek to operate amplify-
ing sound devices from the front of stores
should do so only under proper licenses
to be issued by the proper officials, and
that none should be permitted to operate
within 250 feet of schools, churches and
hospitals while these institutions are in
use. —

WOR, Newark, N. J., is assisting Dr.
Wynne by reminding its listeners at
p. m. that they should turn their loud-
speakers down so as not to disturb the
neighbors who at that time may be trying
to sleep. The announcement mentions
that it is pursuant to a request from Dr.
Wynne. '

Home -RF Talkies
Are Demonstrated

Home radio talkies, or synchronized
sight and sound broadcasting, left the
laboratory and appeared before the pub-
lic for the first time at the Lauter Audi-
torium, Newark, N. J. The demonstration
of Jenkins equipment was given under the
auspices of D. W. May, Inc.

That the demonstration is not so much
a technical advance as a practical exhibi-
tion, is the point emphasized by D. E.
Replogle, treasurer of the Jenkins Tele-
vision Corporation. He pointed out that
while other demonstrations of radio tele-
vision or radiovision have been given in
the past, the Newark exhibition is the
first public demonstration of combined

-and synchronized sight and sound broad-

casting, ulilizing equipment now offered
to the public for use in the average home
within those territories served by an elec-
tric power system common with that of
the transmitter.

Fenway Puts Sets
In Automobiles Now

Leo Fenway, famed among circuit
builders for the Fenway Superheterodyne
and the Concertrola, is now engaged in
the specialty of installing his own receiver
design in automobiles. He is one of the
owners and executives of Motoradio, Inc,,
6212 Thirty-ninth  Avenue, Woodside,
Long Island (N. Y.).

He reports that the interest in radio sets
for auto installation is higher than ever
before and that the business on Long
Island is thriving.
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el Book Service

5 the first and only national radio weekly, now in its eighth year, RADIO WORLD publishes the most

tzme[v, up-to-date news of radio circuls and events in the set-building and broadcasting fields. Tech-

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

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

Five New Volumes Offer Short-Cut to Knowledge!

MORECROFT ANDERSON and BERNARD

[0 H H 2 £ 1] (13 - o
Elements of Radio Commaunication Power Amplifiers?®’

The latest book by Prof.
i:"hf‘. . MOYI‘;C"""’E Oft th? Here is the firat hook to be published on the subjeet of ‘‘Power o
‘nl"""fe.'-'"“‘ enan menl o Ampliflers.”” Now printing, it is certain to flll a void in radig E——a
o i University, and p“:; literature. The whole subject s fully covered in a masterful
Dleqdeﬁt of the Instltu't;eElo thecretical discussion of audio amplifiers and power supplies,
Radio Engineers, is his o supplemented by constructional chapters, with complete wiring
ments of Radio Communica- diagrams and specification of parts. Learn while you build! [ pow 1
tion,” a book for the novice J. E. Anderson, M. A., technical editor of RADIO WORLD, and | POWER AMPLIFIERS
to enjoy. e ref:arvdltlnls ;‘5 Herman Bernard, LL. B., managing editor of RADIO WORLD,
the best elementary book to both of the Institute of Radio Engineers, have esplained fully the
inform you authorltatlvrely ﬁ“ phenomena of power amplifiers. Learn all about motorhoating
the tef'.’"’““l phases o l{;‘( 2 and its cures, push-pull theory and practice, grid bias methods 5
in plain languag‘eh it t"oul and effects. vacuum tubes in audio circuits. AC and battery type
requ!relln'ent 9121 m‘ll) “i("“’_ 1ca AF amplifiers. phase relationships, common impedance, fllter ! 1 E doieroe |
knowledze. i °°l 1s] a systems. hy-pass condenser effects, necessities for tone quality. [ "
compleie course on the ele- values of coupling constanis. and & host of other topies associated '
Eﬁg;}s n?arterri:?w'nevceor'm;)l:floﬁg with pawer ampliticatton, ineluding speech amplifiers and ‘‘talkie” -Herman Bernard
published. It has 226 pages, installations.
170 illustrations and a com- More than 200 pages and more than 100 illustrations are devoted
plete index. .Just out, it is to an analysis of this outstanding radio subject. “‘Power Ampli-
the book of the year in radlo, fiers'* is authoritative, original and comprelensive. It is free
,CJO“‘ bound. Order Cat. ME from the traditional errors that have crept into this subject. The

R AR $3.00 thearetical part of the book can he understood by most novices,

while the constructional part, that capitalizes the previously im-

By the smmne author: “Prin- paried knowledge, is thoroughly u_nderstandabls by anybody
ciples of NRadie Communica- There is virtually no mathematics in the book. Cloth bhound.
tion,”” second (new) edition, Order Cat. PAM @...ovvenenineinoernionininans 50a0o2go 5000000000

This book is for advaaced
students. It is the standard

of excellence in its fleld. It
covers much the same ground as the later book, only much more RIDFR
fully and more technicaily. Contains 1.001 pdges, 831 1lluss§r:;6 1
(13 =
Service Man's Manuail®’

tions. Cloth bound. Order Cat. MP @. Qo0
MOYER and WOSTREL Two new books by John F. Rider. R. E.. Member, Institute of Radio Engineers. constitute the serles

grouped by him under the heading 'Service Man’s Manual.”  Part T is ‘‘Mathematics of Radio.’

0 “Radlo Recelv‘“g Tubes®’ Part 11 13 “Trouble Shooter’s Manual.’

The nced for an elementary hoox on radio tubes that answers The value of one of these books is more than doubled by the possession of the other.
all the linportant questions has heen filled by James A. Moyer, . o, . . . .
Director of University Extension. Massachusetts Department of “The Mathematics of Radio.”” 128 pages. 8%=x11”. 119 illustrations. bridges the gap between the
FEdueation, and John . \Wostrel. Instructor in Radio Engineer- novice and the college professor. It gives a theoretical hackground so necessary for a proper under-
ing, Division of University Extension, Massachusetts Department standing of radio and audio circuits and their servicing. Flexible cover. "Order Cat. MOR @....$2.00
of L(!uc‘mon. . . . . The first cmnmehensnve volume devoted exclusively to the topic uppermost in every service man’

This new hook is a complete discussion of tube principles, mind is '“Trouble Shooter’s Manual.”’ just published. It is not only a treatise for service men, telling
functions and uses, thorouxhly up-to-date. In this book the them how to overcome their most serious problems. and fully rlisgramming the solutions. but it is a
essential principles underlying the operation of vacuum tubes course in how to become a service man. It gives all the detaiis of servicing as they have never been
ave explained in as non-technical @ manner as is consistent with given before. Finding the right mode of attack. applying the remedy promptly and obtaining the
accuracy. The hook covers the construction, action, reactivation, actnal factory-drawn diagrams of receivers always have been a big load on the service man's chest
testing and use of vacuum tubes as well as specifications for But no more. Rider. expert on trouhle shooting, has produed the outstanding volume on servicing.
vacuunt tubes and applications for distant control of industrial and has taken the load off the service man’s chest!
processes and precision measurements. 297 pages, cloth bound.
tirder Cat. MWT 20000000606000000060030 00000000 $2.50 Thig hook is worth hundreds of dollars o any one who shonts troudle in receirers—iohether they he
Dy the same authors: . faciory-made, cuxtom-hwilt or home-made receives.  The home experimenter. the radio engineer. the

‘P'ractical Radio.”’ including the testing of radio receiving custom sel-builder. the teacher, the student—all will find this new book inivmensely informative and
\l{f‘PSAs@DﬂgeS, 223 illustrations. Cloth hound Order s(z‘ast. absolutely authoritative.

‘I'ractical Radio Construction and Repa . pages, @ MORE THAN 100 WIRING DIAGRAMS OF RECEIVERS MADE BY MORE THAN FORTY
companion volume. Order Cat. MWIPRC @.............. §2.00 DIFFERENT SET MANUFACTURERS ARE PUBLISHED IN THIS BOOK. INCLUDING LD
[Nork: The atandard hook on tubes for advrmcerl students ig MODELS AND LATEST MODELS! RCA. ATWATER KENT, CROSLEY, MAJESTI C ZENITH,
“The Thormionic Vaciwwon Tube.’ by Hendrik Van der Bijl. STROMBERG CARLSON, KOLSTER. FEDERAL, FADA, Etc. 240 pages, size X%x11"; 200 iln
Order Cat. VDB @.....0o00cuivennans eareseaes. . $5.00] trations. Imitation leather cover. Order Cat. TSM @...........oooiiiiiii i 830

Read Radio World Every Week

RADIO WORLD will help vou in your radle work, so you will be able tu use meters most valuably,
abreast of mew eircuits, intimate details on perfecting existing sets. get inside track on sensitivily. disty
reception, tnnal quality, and news of radio, technical and non-technical. Enjoy the wrifings of McMurdo Niiver
J. E. Anderson. Herman Bernard. John F. Rider and a host of other radio engineers in RADIO WORLD
You can find no magazine that better caters to your needs than RADIO WORLD.  Short waves? RADID
WORLD will tell you all about them Extremely sensitive broadeast receivers?  Their construction amd
operation are fully discussed with confident regularity. I"ower supplies——ptzh-pull or otherwise? A re-
ceivers? Srreen grid tubes? Large receivers that give a super- dhundznwe of performance-—small. economical
receivers that give performance out of ali comparison to their size? Are you interested in these? Then you're
interestd in RADIO WORLD.

See the Iist of nine meters at left. Obtain one or more of these meters tree. hy sending in $1 for 8-week
subseription, entitling you to one meter; $2 for 16 weeks, entitling vou to two meters; $3 for 26 wecks. en
. titling you fo thiree meters; $4 for 35 weeks, entitling you to four meters; §5 for 41 weeks, entitling voun to &
meters: $6 for 52 weeks. entitling you to six meters.

I'resent RADIO WORLI) mail subseribers may renew their subscription under thls remarkably generous
offer. 1'ut a eress in square.

! WORLD Gentlemen:  Enclosed find § for
I RADIO which please send items checked on coupon
| (R -10)
| 145 W. 45th St.. N. Y. City—Published weekly.
| All Newsstands, 15¢ per copy—3$3, six months—$6 a year
I {J CAT. ME @ NBIMG o ientretnenaansaeeanraansesrenens 0060060600a00000 moaoa0
7 0-6 Voltmeter D.C............ Cat. 326 | 1 CAT. MP @
[ 0-50 Voltmeter D.C.. . .Cat. 337 1 CAT. PAM
6-Volt Charge Tester D.C. Cat. 23 I _ CAT. MWT
0-10 Amperes D.C.. Cat. 338 ] CAT. MwP AAAIESS  toiui i
0-25 Milliamperes D. Cat. 325 | O CAT. MwP
0-50 Milliamperes D.C. Cat. 350 1 CAT. MOR
= 0-100 Milliamperes D.C Cat. 390 | O car. Tsm
- 0-300 Milliamperes D.C Cat. 399 = CAT. VDB (@8&0 0 00000060000050008 60000930006 fiieiaeene. Statee.,.iiaien
] 0-400 Milliamperes D.C....... Cat. 394 .

RADIO WORLD, a weekly paper published by Hennessy Radio Publications Corporation, from Publication Office, 145 West 45th Street, New York, N. Y.

Vol.

XVI, No. 21. Whole No. 411. February 8th, 1930. 15c per copy, $6.00 per year. [Entered as second-class matter, March, 1922, at the Post Office

at New York, N. Y., under act of March, 1879] Roland Burke Hensnessy, president and treasurer; M. B. Henncssy, vxce-presxdent Herman Bernard,

business manager and managing editor; J. E. Anderson, technical editor.
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High Gain
at Low Cost

HB44 - - - $45.59

The HB44, assembled. presents In compact form, on a 17 X (1%, steel chassis,

a completely AC operated shiolded recelver, using four 224 screen grid Lubes, ome 227,

two 2458 In puch-pull, and a 280 rectifier, elght tubes all told.

Here (8 the elreuit

that wlil bring ‘em In from all over the country—and at a prite you can afford—
$45.59. This price Includes EVERYTHING except speaker, cabinet and tubes.

It’s the Real Thing!

Three stages of tuned R.F., using 224 screen grid tubes.

Tuned input to 224 power detector.

Audio, consisting of first stage resistance coupled, second stage 245s in push-pull
Four totally shielded R.F. coils.

A chassis all drilled f

for necessary parts.

A four gang condenser, guaranteed accurate, with equalizing condensers built in
61 mfd. of filter and bypass capacity.

Thirteen different fixed voltages available from the output.

(i) Single dial control.

LIST OF PARTS FOR THE HB#4

0 SL1, SL2, SL3, SL4—Four stage individually shielded coil :ascade

for .00035 mfd. (Four Cat. SH-3 of Screen Grid Coil Co.).......... $ 3.8
Cl, C2, C3, C4—One four gang .00035 mfd. condenser with
equalizers E1, E2, E3, E4 built in, cee. 395
[] C5—One .01 mfd. mica condenser................veeeunennn 35
] Cs, C7, C13, C14—Four 1 mfd. 200 volt DC bypass condensers.... 2.00
C8-One 1 mfd. 550 volt AC filter condenser...................c.... .85
0O Cs, Clo, C11, C12—One Mershon, consisting of four condensers,
two of 8 mfd. and two of 18 mfd. with bracket (Cat. Q-2-8, 2-18-B). 5.5
O R1—One Electrad 25,000 ohm potentiometer with knob and two
INsulators .............ieiiiiiiiiiieii ity f3000000500Q0000 0ga 1.60
] R2—One 50,000 chm Lynch metallized resistor (.05 meg.), with
mounting .......c...coiieniiniiines.. 50080 0000000000600 §OAEEEEOO000 00 A5
] R3—One Lynch 5.0 meg. metallized grid leak, with mounting..... .40
R4—One 5,000 ohm resistor with mounting................. ... .50
VD—One Multi-Tap Voltage Divider, 13,850 ohms, 14 taps 3.95
[0 T1—One push-pull input transformer.. oo 2.50

O

os

OPC—One center-tapped output choke e
T2—One Polo filament-plate supply (Cat. PFPS)....... Q05@O006a00 7.50
Ch—One double filter choke coil, 30 henrys each section, 160 ma.. 3.71
SW—One pendant AC switch with 12 ft. cable Qo

PL—One 2.5 volt pilot lamp and bracket................ cersersens o8O
peaker (+), (—), Ant., Gnd.—Four binding posts with insulators. .40

(] One Clarostat Humdinger, 30 ohms... ....................c. couu., .50
] Omne subpanel l:?/g”x 11%,", with five UY and three UX sockets.. 3.00
[ One vernier dial ...........c.ieeiiiiiennierieinnennninnnnnnn 0009000000 .50
Four National grid clips. 24
Hardware ................... 0000B000000000000000E0050G006 0000 0EEA00RA0 24
[0 All parts (less cabinet, tubes and speaker)......................... $45.58
[ Tubes: four 224, one 227, two 245, one 280..............coc0uvuennns 9.51
GUARANTY RADIO GOODS CO.,
143 West 45th Street, New York, N. Y.
(Sust East of Broadway.)

(] Please ship all parts for MB44 @...............covvinnnnnnnn.. $45.59
Elght tubes for HB44. .. ... ... ... ... .. ... i, 9.51
Please ship C.0.D.

Enclosed find §............ remittance.

nd
(Canadian must be P. 0. or Express M. 0.)

FIVE DAY MONEY-BACK GUARANTY

www americanradiohistorv com

TELEVISION

FOR HOME
CONSTRUCTORS

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

ABC of

Television

By Raymond Francis Yates,

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

TABLE OF CONTENTS

CHAPTER |—TELEVISION—THE NEW CONQUEST
OF SPACE
How the Piinciples of Television were Invented in 1884
and what the Future Holds for this Promising New Child
of Science—A Description, in Narrative Form, of the Tele-
vision of the Future.
CHAPTER II—TELEVISION SYSTEMS
Complete and Elementary Explanation of the Funds-
mental Principles of Televislon As They Are Applied
Today in Both Transmitting and Recelving—Methods
of Synchronization, Bcanning and the Function of Photo-
etectric Cells.
CHAPTER I1II—TELEGRAPHING PICTURES

An Outline of the Various Successtul Methods Em-
ployed Today in the Transmisslon of Facsimlles and
Photographs by Wire and Wireless Systems—Practical
Description of Telephotographie Recelvers for Home Uie
With Practical Instruction Concerning Their Operation.

CHAPTER IV—PHOTOELECTRIC CELLS
How Photoelectric Cells Serve as ‘‘Light Microphones'
in Moduiating Radio Wavas With Light Impuises—Ele-
mentary Outiine of the Theory of Photo electric Phenomena.
CHAPTER V—AMPLIFYING PICTURES
Theory and P’ractice of the Amplification of Picture
Rignals Together With Data for the Construction of
Television Ampliflers That Will Funection With »
Minimum of Plcture Distortion.
CHAPTER VI—THE AGILE NEON LAMP
Theory, Operatlon and Practical Application of Neon
Tubes in Televislon Roception—How the Neon Tube Fune-
tions as a “"Light Loua Speaker’’ in Television Reception.
CHAPTER VII—SELEN!UM CELLS
Theory of Selenlum Cells Together With a Description
of the Papular Tvpes of Cells and Practical Data Concern-
ing Their Construction by Home KExperimenters.
CHAPTER VIII—THE PROBLEM OF SCANNING
The Functlon of the Scanning Disc With Complete In-
structions for the Design end Constructlon of Different
’Il;ypes of Scanning Devices Including Drums and Moving
elts.

CHAPTER IX—SYNCHRONIZING TELEVISION

An A B C Outline of the Synchronizing Methods Now
Empleyed by the Television Brosdecasters of Today—Prob-
lems of Synchronizing Television Beanning Discs Treated
in a Popular Way.

CHAPTER X-—TRANSMITTING TELEVISION AT
HOME

How the Experimenter Can Construct and Operate Botb
8 Television Transmitter and Recelver for Home Use—This
Equipment Makes Poxsible the Transmission of the Outline
of 8lmpie Objects From One Room to Another.

CHAPTER X1—HOW TO MAKE A TELEVISION
RECEIVER

Practical Application of the Principles of Television in
the Construction of a Televisicn Recelver Involving »
Speclal, Highly Effclent Short-Wave Recelver.

RADIO WORLD. 145 West 45th Street, New York Clty
(Just East of Broadway)

Enclosed please find $3.00 for which send st onee at
your expense one copy of A B C of Televislon, or. Seelng
by Radlo,”" by Raymond Francls Yates, as advertised.

FULL EXPOSITION OF
HB COMPACT, BATTERY MODEL

Complete detsils on the theory and construction of the
Compact were published in s four-part artiele in
Radio World, written by Herman Bernard, designer of the
eircuit and inventor of the Bernard Dynamic Tuners used
‘n the eircuit. Full details on how to wind your own ceils.
full-sized pictorial disgram of the wiring. Order the
August 24th, 31st, September Tth and 14th tssues, S6e—

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

MORECROFT wrote a great book when he
turned out “Principles of Radio Communication.”
Second edition now ready. Price $7.50. Radio
World, 145 W. 45th St., N. Y. City.

“AERIAL NAVIGATION and METEOROLOGY.”
By Capt. Yancey. $4.00 postpaid. Radio World,
145 W. 45th St., N. Y. City.
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NEW J-245-X TROUBLE-SHOOTING JIFFY TESTER
Illumination Continuity and Polarity Tester FREE with Each Outfit!

Your Price

$15.82

Complete

Hiuminatiem  Tester, Veit

Pocket 8$lze, Shows

and Opens Visually, alse

polarity of ne. A
Nees lamp Is built la.

. 5 kie- trati bov:
The three meter s el wiin ‘Ciip:oh Tilus o el J-t11 Multiollor, upper left, with tip: below It J.106 Multipller with tip: sluss. left to
eover in place. The handle is genuine - right, J-19, conforms UV soeket UX plug; J-20, confermd UX tester cecket te
teather. he buekled strap holds the UVI99 tube; J-24, to test Kellogo and ela style Arcturus tubes.

eover on.

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

.. o . . HE new Jiffy Tester, J-245-X, is a complete servicing outfit. It

HEN servicing a radio set, power amplifier, speech amplifier or sound I consisis of a three-meter assembly in a metal with slip-on
reproduction or recording squipment, the circuits and voltages are almost cover and & cable plug. Thera are tea ndensur:f“'n is v;u'l,
inaccessible, unless a plug-in tester is used. na;%“t‘l;et:?mpligt outfit ;o ygg cnnblmei‘t) any emerggncy. 7 ;

. . £ . A . 3 ou you 1 e cable t s socket '

The Jiffy 245-X plugs in and coes everythm.g you want done. It consists of: putting the remaveq. tube o the Neatar? °.;d"lfs‘mg e oree"elv:r’:‘mr

(1)—The encased three-meter assembly, with 4-prong (UX) and S-prong for making these tests: plate current, up to 100 milliamperes; plate

(UY) sockets built in; changcover switch built in, from 0-20 to 0-100 ma.;  voltage up to 300 volts; filament or heater voltage (AC or DC), up

3 g A H i to 10 volta.

ten vari-colored jacks, five of them to receive the vari-colored tipped ends of . B

the plug cable; ’grid ’push_button, that when pushed in connects grid direct nrht‘g:t [{Li';; ronsl E:d,ui;de L’:gzga';’dlggg’-w‘g'n°ﬂgf ’:Ei- :2:‘:::1'.51 . .Dl"g

to the cathode for 224 and 227 tubes, to note change in plate current, and thus this purpose. Multipliar J-108 extends the range of the DC voltmeter
to 600 volts, but this reading must be obtained independently, as must

shorts the signal input. readings on the 0-60 scale of the DC 1t
(2)—4-prong adapter for S-prorg plug of cal31e. of the AC voltmeter for line of voltage Is necessary; also to use 0-140
(3)—Screen grid cable for testing screen grid tubes. ;‘(—;:'l:r Wm};]xy;?y"::mihlnlrl‘e:xtends the AC scsle to 580 voits for reading
(4)—Pair of Te_st‘Leads for mdxyldual use of meters. The other adapters permit the testing of special receiver tubes, so that
(5)—J-106 Multiplier, to make 0-300 DC read 0-600. tests may be made, in all, of 22 different tubes: 201A, 200A
UXI199, UVI99, 120, 240, 171, 17T1A, 112, 112A, 245, 224, 222, 228,

6)—J-111 Multiplier, to make 2-140 AC read 0-560. o , s

((7)—'.11‘wo jack tli)ps to facilitats connection of multipliers to jacks in testet. 280, 281, 227, 226, 210. 250, Kellogg tubes and old style Arcturus tubes.

(8), (9), (10)—Three adapters so UV199 and Kellogg tubes may be tested. l— LR N L L oy T i —

\ Tlluminati GUARANTY RADIO GOODS CO.

(D—Illumination Tester. 143 West 45th Street, Just East of Broadway,

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

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

O Please send me on 5-day money-back guaranty yo J- -
;iséeé. e{’g';:pl“eﬁ wléh llIAllo ldadm:rs. and wl!hy ﬂ{uminzldtidx'l'::gs{-
w each order. 80 sen nstructio:
and rectifier tube testing tnformation. FED (e (o (Lt oo
[3 Eneclosed please find $15.82 remittance, Ship at yo
must be P.O. or Express M.0.] 2 C16 AT G, (e YTy

O Pleass ship C. 0. D. @ $15.82 plus cartage and P.Q. fee.

Also. the device will test which fuses are blown in fused house lines, AC or NAMBE .o ool I e e e = o) Lo EREIERE - =+ = o = == o o ol oo oo oS e o Lo = 1ol e olal e o o
DC. Besides it tests ignition of spark plugs of automobiles, boats and atrplanes, ADDRESS
also taulty or weak spark plugs.

Just fiash on the illumination tester momentarily. It will last about 4,000
flashes

5-DAY MONEY-BACK GUARANTY

www americanradiohistorv com
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0-1 MA, $5.95

0.4 06
oL i %8
o \gvbsndng,” s
\‘\&\\“\X\Sx vl Y

2 MIL-AMP o

Here is a 0-1 milliammeter, accurate
to plus or minus 1% clearly legible to
two-one hundredths of a wmilliampere
at any- reading (20 wmicroamperes).
This expertly made precision insiru-
ment is offered at the lowest price so
far for a 0-1 ma. Order Cat. FO-1
at $5.95. C. O. D. orders accepted.

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

AERIAL TUNER

Improves Your Reception

set.

lead from
instead to one of the binding posts of the Aerial

Remove aerial Connect aerial
Tuner. Connect the other binding post of the
Aerial Tuner to antenna post of your set. Then
move the lever of the Aerial Tuner until any weak
station comes in loudest. The lever need not be
moved for every different frequency tuned in.
The Aerial Tuner acts as an antenna loading
coil and puts the antenna’s frequency at any
frequency in the broadcast band that you desire
to build up. Price, 85c.

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

BRILLIANT, NEW

NATIONAL

MODERNISTIC PROJECTION DIAL
WITH RAINBOW FEATURE

Modernizeé the sppearanes of your receiver by installing
the brilHant new Nationsl disl. with color wheel built in.
50 that as you turn the dial knob one color after anothsr
floods the screen on which the dial numbers are read. On
this screen the numbers are projected, so that you get the
same dial reading from any position of the eye. This is
just what DX hunters want—Iaboratory precision of dial
reading. ]

The escutcheon i3 of modernistic design. The Velvet
Vernler mechaniam drives the drum supérbly.

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

GUARANTY. RADIO GOODS co.,
143 W. 45th St., N, Y. City (Just E. of B'way)
Enclosed please fiInd $3.13 for which please send me
dial marked Dbelow:
O Cat. HC6, National modernistic drum dial, with color
wheel bullt in, pilot bracket, 6-volt pilot lamp for
storage battery or A ellminator sets; hardware; instrue-

{310¥) oco0e00Ft0T800000600060606060000000B900000 $3.1%
O Cat. HC2%, same a3 above, but with 2%-volt
AC pilot lamp ... .. 3.13

O Order C.0.D. and I pay cartage.

Hi-Q 30
Wholesale
Prices!

Write or wire!

Guaranty Radio Goods Co.

143 West 45th St.,
New York City

NATIONAL

Velvet B Eliminater
180 Volts (280 Tube Free)

$16.13

Lu-ess Model National Velvei-B, Typs 3588, 1a
nandsome crackle Anish black metal easing, for ume
with sets up to and including six tubes. Input
106-120 volts AC, 50 to 60 cyeles. Output 180
volts maximum st 35 milllamperes. Three variabie

output Intermediste voltages. (Det., RF, AF)
Elhminstor has exseilent Aiter system to ellmimate
aum, lneluding 30 bhenry ehoke and mfd

Mershon condenser. No motorbuesting!

(Bliminator Licensed under psients of the HRadis
Cocporatlor of America and sssveisted eompanies.)

Guaranty Radio Goods Co.
143 W. 48TH STREET
(Just East of Broadway)
NEW YORK CITY

New Junior Model

POLO UNIT $4

Che famous twin magnet principle for
double sensitivity, large magnets for great
flux, permanently adjusted armature, all
are in the new junior model Polo Unit.
Weight, 234 Ibs. Stands 150 volts unfil-
tered. Stands up to 250 push-pull filtered.
Works any output tube, power or other-
wise. Supplied with 10-ft. cord. Order
nnit now. Five-day money-back guarantee.
Shipped C. O. D. if desired.

Acoustical Engineering
Associates

143 West 45th Street

New York City
(Just East of Broadway)

Blueprint FREE!

Get a free blueprint of either aslroult [isted on

the ceupon below. by sending $1.00 for elght

weeks’ subseription for RADIO WORLD, o sewd

$1.50 for 13 weeks' (quarter of a year) and oot

both blueprints free!

RADIO WORLD, 145 W. 45th St., N. Y. City
sond RADIO WORLD for

Enclosed please find:

O 1 for whieh
8 weeks and send free blueprint eof the
battery model 4.tube Screen Grid Dismond
of the Alr.

O 8t for which send RADIO WORLD fer
8 weeks and send free blueprint of the
x-'tuhl AC Screem Grid Dlamond of the

r.

3 8150 for which send RADIO WORLD fer

I3 weeks and send both blueprints free.
(If renewing a subseription put cross hers )

NAME
ADDRESS

Quick Action Classified Ads

Radio World’s Speedy Medium for Enterprise and Sales

10 cents a word — 10 words minimum — Cash with Order

ARISTOCRAT FLOOR SPEAKER—With Mold-
ed Wood Horn and Horn_ Motor built in. Great
value. $14.00. Acoustical Engineering Associates,
143 W. 45th St.,, N. Y. C.

POLO 245 POWER SUPPLY. Il abo
it on another page of this issue. Polo Engineering
Laboratories, 57 Dey St.,, N. Y. City.

“EVERYBODY’'S AVIATION GUIDE.” By Maj.
Pagé. $2 postpaid. Also “Modern Aircraft” by
eame author. $5. postpaid. Radio World, 145 W.
15¢h St NV Ciry

BE SURE TO READ the advertisement onp
anc*her page of this iscue about the HB Compact
Guaranty Radio Gends Co., 143 W. 45th St..
N. Y Citv

“MATHEMATICS OF RADIO.”—A great help
to evervhbody interested 1m  radio $2 postpaid.
Radio World. 145 W 45th St.. N. Y. Citv.

Read all about

DISTON ELIMINATORS $6.95. Edison Batteries
$1.95. Audio Transformers 95c. Western Electric
Amplifier $14.00. Get our big bargain_ list sets
and parts. Quality Radio Shop, Richmond,
Indiana.

BERNARD Tuning Equipments. Star, 111 W,
28th St., Indiarapolis, Ind.

TWO FOR ONE. Radio World for 52 weeks and
Radio News twelve months at the combination
rate of $7. Radio World, 145 W. 45th St., N, Y.

WORLD’S BEST AVIATION BOOKS: “A B g
of Aviation,”” $1.00; “Modern Aviation Engines.
$9.00 postpaid Both by Maj Page  ‘“Aerial
Navigation and \Meteorology.” By Capt. Yancey.
$4.00 postpaid Radio World. 145 W. 45th St.,

NV City |

www.americanradiohistorv.com

RADIO PARTS Western set builders com-
pare our prices with eastern houses.
MAIL ORDER RADIO, Box 1110, Portland, Ore.

PATENTS

PATENTS pending sold to Mfrs. You pay for
results only. W. Nestle. 852 Belmont, Chicago.

EVERYTHING IN RADIO
At attractive Prices Sets or parts
Orders shipped exactly as ordered. Prompt
service.  Write for prices. Inquiries invited.
Send your address.
ALL RADIO CO., 417 North Clark St.,, Chicago

“AUDIO POWER AMPLIFIERS,” by d'l E.
Anderson and Herman Bernard, the first and only
book on the subject. $3.50. Hennessy Radio Pub-
ggations Corporation, 145 West 45th St., N. Y.

ity.
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RADIO AND OTHER
TECHNICAL BOOKS
At a Glance

RADIO
“Audic Power Amplifiers,” by Anderson and

Bernard . .......iiiehiirianaa e $3.50
“Elements of Radio
Morecroft ..........co.iiiisine 3.00

““Foothold on Radio,
Bernard

Mathematics of Radio,” by Rid 2.00
“Practical Radio,” by Moyer & Wostrel...... 2.50
“D.actical Radio Construction and Repairing,”
by Moyer & Wostrel....................... 2.00
“Principles of Radio Communication,”” by
Morecroft .. ... ae 7.50
“Radio Blueprint Library”—AC Hook-ups

“Radio Cvclopedia,” by Dr
*“Radic Receiving Tubes,”
Wostrel .. ... .. i
“Superheterodyne Construction and Operation,”
by Lacault ......... .............. R0 . 30008
“Thermionic Vacuum Tube, The,”” by Van der

TELEVISION
“A B C of Television,” by Yates

AVIATION

“A B C of Aviation,” by Maj. Page.........
“Aerial Navigation and Meterology,”
Capt. Yoancy

4.06
“Everybody’s Aviation Guide,” by Maj. Page 4.00
*“Ford Model ‘A’ Car,” Its Construction, Oper-

ation and Repair—by Maj. Page
“Modern Aircraft,” by Maj. Page
“Modern Aviation Engines,” by Maj. Page...

RADIO WORLD

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

NEW Morecroft

I “'Elements of Radio Communication,”” by Prof. Johno
H. Morecroft, of the Engineering Depsrtment of
Columbis Unlversity, ia the latest book on radio
Ly this outstanding authority.

This book 1s entirely new and contalns matter whieh
pever befors has been published. It 1s written in
plain language so that every radlo novice can under-
|}nnddl]l, yot it 1n & complete course in the elements
of radic.

It contains 266 pages, 170 illustrations and
a complete index. Price
RADIO WORLD
145 Wast 45th 8t., New York, N. Y.

TELEVISION and all about it in “A B C of
Celevision,”” by Raymond Francis Yates, $3 post
paid. Radio World, 145 W. 45th St., N. Y. City.

|
|
|

LOFTIN-WHITE Direct-Coupled
AMPLIFIER KIT

All parts especially designed by
ELECTRAD in cooperation with
Edward S. Loftin and S. Young
White, Inventors of this revolu-
tionary circuit, your guarantee
of PERFORMANCE.

Complete Kit, all
tubes) $35.00.

parts (less

If your dealer can’t supply
you, write us. Address Dept.
RW28 for Literature.

Y.
varick st., New vorik,N

TRAD

175

~

New DRAKE'’S
ENCYCLOPEDIA

Each rule, fact, metnod
plan, levout end diagram
18 instantly picked out snd
reparated from  everything
else by placing all subjects
in alphabetical order with
cross references for every
imaginable name under which
the information might be
classed.

This siphabetical arrange-
ment lets the experienced
worker refer directly to the
one thing 1in which he 1is
interested &t the moment
without hunting through non-
essentials. The needs of the
beginner are cared for.

The important articles deal
primarily with receivers and
reception. They do not stop
with the electrical end, but

BOOK 18274 THIGK, P A0 Inip e mechanle
WE'I‘I‘_ts ?I/‘ l.I:BS-' 1,025 Every new thing in radin
USTRATIONS. 13 covered in detail.

1.680 Alphabetical Headlngs from A-battery to
Zero Beat
1.025 lllustrations, Diagrams, Layouts and Graphe
Pages, Each 6 by 9 inches
240 Combinations for Receiver lLayouts
PRICE, $6.00
Remit with order and we pay cartage. Canadian

remlittance must be by postal or expresa money order
Order C. O. D. and you pay cartage.

RADIO WORLD, 145 W. 45th St., N. Y. Citv

MICROPHONE
LIGHTERS

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

Model A lighter, microphone de-

sign, with 5-ft. AC cable and
| plug. Works on 110 volts, AC
any frequency and omn direct cur-
| remt. ... Price $1.00

Model B lighter, microphone de-
sign, on tray, with 5-ft AC cable
and plug. Works on 110 volt
AC, any frequency, and on direct
current. Exactly the same lighter
as the other, only tray is added.
ice.....oiiiaiens $1.50
This lighter is instantaneous. Hold button dows
only long enough to light a cigar or cigarette.
The two models are furnished in attractive
sprayed finish. Both are very compact! For
instance, the tray is only 4% in diameter.
Use these lighters in your home and for
holiday gifts.

he heater element is renewable. Price 35 cents.

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

[ Please send me Model A Microphone Lighter st 31.00.

[ Please send me Model B at $1.5

[J Enclosed 18 remittance [Canadian
press money order.]

0O ship C .

must be P.O. or ex-

a
-
“

NATIONAL

SCREEN GRID TUNER

National Velvetone Push-Pull
Amplifier (shown _at right)
of an AC-operated filament-
with two stage trans-
ormer audio amplifier and output
transformer built in, Made only for
110-V., 50-60 cycles. Sold omnly in
completely wired form, licensed under
RCA patents.

The new Power Amplifier has been
developed and built to get the very
most out of the MB-29. It is a com-
bination power supply and audio ampli-

The

Power

consists
late supply,

The most sensitive tuned radio frequency tuner 80 far developed, the
MB-29 is long on distant reception, snd penetrates seemingly unsur-
On the MB-29 the stations come in
The MB-29, designed by James Milien and
most diseriminating.
It ie designed only for AC operation, uses four stages of screen grid
Uie 135 to 180 volts on the detector.

mountable barriers to reception.
oo matter where you are.
Prof. Glen H. Browning, 18 the choice of the

BRF and a power detector (227).

fier, using a 280 tube for a rectifier,
ons stage of transformer audio with a
227 tube and a stage of push pull
amplification with two 245s. It furnishes

all power for itself and for the MB-29,
as well as the audio channel. Order
catalog PPPA, list price, completely

wired and equipped
with

Testimoniuls from radio’s hardest-bolled experts prove this 15 the ek (‘l)ehonogx‘:czt; WRITE FOR

circuit of circutts. Buy the parts and find - fulleat radie delight. D ¢ss )

You will be sure nobody else has a tuner as good &s yours, unless $67.50. Your price. WHOLESALE

be toc has an MB-29. Complete component parts for Nstlonal Scree PRICES

Grid Tuner MB-29. mounted on frosted WRITE FOR

aluminum chassis, Including rainbow modern-

{etic drum dial HC. Order catalog No. WHOLESALE GUARANTY
MB-29-K, liat price, less tubes, $69.50.

YOUP DPICE «ovnenionninnaeanaramee e PRICES 143 WEST 45TH STREET

wWwWw americanradiohistorv com

View of Natlonal

Velvetsne Push-Pull
an expertly made A, B and C supply and audio amplifier.
producing marvelous tone quality.

Power Amplifier,

RADIO GOODS CO.

NEW YORK CITY
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THREE IMPORTANT BOOKS FOR SERVICE MEN!

“Trouble Shooter’s Manual”’
6 S L A sure route to a good grasp on radio technique. Radio theory outlined so that
Mathematlcs Of RAdlo anybody can understand it.

[ g g g ” Circuits and Methods of Testing Equipment, particularly use of
TeStlng Unlts fOl' Servnce Men individual meters and of meters united in combination testers.

These Three Books by John F. Rider Constitute an Outstanding Asset to All Possessors!
“Trouble Shooter’s Manual”’

is the first comprehensive volume devoted ex-
clusively to the topic. The 240 pages include
200 illustrations devoted to wiring diagrams of
factory-made receivers, besides other illustra-
tions, It is not only a treatise for service men,
telling them how to overcome their most serious
problems, and fully diagramming the solutions,
but is a course in how to become a service man.

This book is worth hundreds of dollars to
any one who shoots trouble in receivers—
whether they be factory-made, custom-built or
home-made receivers.

Besides 22 chapters covering thoroughly the
field of trouble shooting, this volume contains
the wiring diagrams of models, as obtained
dirrect from the factory, a wealth of hitherto
confidential wiring information released for the
first time in the interest of producing better
results from receivers. You will find these
diagrams alone well worth the price of the book. The wiring diagrams are of new
and old models, of receivers and accessories and as to some of the set manufacturers,
all the models they ever produced are shown in wiring diagrams! Here is the list
gf receivers, etc.,, diagrams of which are published in this important and valuable

ook :

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

‘“Mathematics of Radio’’

TABLE OF CONTENTS:

OHM’S LAW,

RESISTANCES: Basis for resistance variation, atomio
structure, temperature coefficlent, ecalculation of re-
sistance variation, expression of ampere, volt and
Ohm fractions, application of voltage drop, plate
circuits, filament circuits, filament resistances, grid
bias resistances.

DC FILAMENT CIRCUITS: Calculation of resistances.

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

CAPACITIES: Calculation of capacity, dielectric con-
stant condensers in parallel, ondensers Iin serles,

Wiring Diagrams of All These Receivers

ZENITH X FADA
39, 38A, 392, 38924, 40A, 50/80A receivers, 460A, Fada
33PX, 35APX, 352X, 352APX,

10. 11, 30, 31, 10Z, 1
37A, 35P, 35AP, 352P, 352AP,

R. C. A.

80, €2, 20, 64, 30, 105, 81,
16, 33, 50, 25 A.C.,, 28 A.C.,
3_}4' Receptor S.P.U., 17, 18,

L 34P, 342P, 33, 84, 35, 354, 18, special, 192A-1928 and voltage of ondensers in parallel, in series, utility
FEDERAL 342, 38532, 352A. 362, 81, 333, 192BS units, R80A, 480A, and of parallel d 8, series d 3.
Type E series fllament, Type 353A, power supply ZE17, . 8F 50/80A receivers, 460A re- VOLTAGE DIVIDER SYSTEMS FOR B ELIMI-
E series fllament, Type D powsr supply ZE12. celver and R60 wnit, 7 A.C. NATORS: Calculation of voltage divider resistances,
serfes fllament, Model K, recelver, 475 UA or CA and types of voltage dividers, selection of resistances,
Model H. MAJESTIC SF45-75 UA or CA, 50, 70, wattage rating of resistances.
ATWATER-KENT 70, 70B, 180, power pack TBP3, 71, 72, C electric unit for

INDUCTANCES: Air core and iron core, types of alr
core Ind d
inductance.

7P6, 7P3 (old wiring)
8P68,7BPS.

10B, 12, 20, 30, 35, 48, 33, 8P3,

83, 40, 38, 38, 387, 40, 42,

special and 7 A.C.
ABC 6 volt tube supply,

receivers,

36V calculation of

unit of i

and 82W, EI180Z power plant

53, 50, 44, 43, 41 power units INDUCTANCE REQUIRED IN RADIO CIRCUITS:
for 37, 38, 44, 43, 41. F';f.ss::rpﬁ?e equsphase G and E 420 power plant. Relatior. of wavelength and product of inductanes
CROSLEY G-60-8 pm'ver supply, L and FREED EISEMANN and capacity, short wave colls, colls for broadcast
XJ, Trirdyn 3R3, 601, 401, LS, Ql15, Q, K60-8 power NR3. FEI8, NR70. 470, NR5T. band, ccupling 8and mutusl Inductance, calculation
401A‘, 608, 704, B and C sup- supply. : 457, NRI11l, NR8® D.C. of mutual inductance snd coupling.
ply for 704, T04A, T04B, 705, X COLONIAL REACTANCE AND IMPEDANCE: Capacity react-
708, STROMBERG-CARLSON NI RDIC ance, inductance reactance, impedance.
STEWART-WARNER 1A, 2B, 501, 502, 523, 524, o B} Lduy £8 RESONANT CIRCUITS: Series resonance, parailel
308. 305, g;g. ?15. 320, 828, 835, 638, 403AA power plant. WORKRITE resonauce, coupled circuits, bandpass fllters for

. 520, , 700, 705, 710,
715 7206, 530, 535, 750, 801,
G@REBE
MU1, MU2, synchrophase 5,
hroph AC8, synchroph

AC7, Deluxe 428.
PHILCO
Philco-electric, 82, 886.
KILSIER
4-tube chassis used in 6 tube
sets, tuning chassis for 7 tube
sots, power amplifier, 7 tube
power pack and amplifier, 6
tube power pack and ampiifier,

8 tuhe power pack and ampli-
fler, rectifler unit K-23.

404 RA power plant.

All-AMERICAN
8 tube electrie, 8 tube 80, 83,
84, 85, 83, 88, 6 tube 60, 61.
82, 65, 66, u and 8 tube A.C.
power pack.

DAY FAN

OEM7, 4 tube, 5-5 tube 1925
model, Day Fan 8 A.C., power
supply for 6 tube A.C,
power supply 5324 and 5523,
motor generator and filetr, €
tube motor generator set,
tube 118 volt D.C. set, 6 tube
32 volt D.C. set.

8 tube chassis, 8 tube chassis.

AMRAD
70, 7100, 7181 power unit.

S8PARTON
A.C. 89.

MISCELLANEOUS
DeForest F5, D10, D17. Super
Zenith Magnavox dial, Ther-
miodyne, Grimes 4DL inverse
duplex, Garod
Garod EA, Ware 7 tube, Ware

type T. Federal 102 special,
Federal 59, Kennedy 220,
Operadio portable, Sleeper

RX1, Amrad inductrol.

HERE ARE THE 22 CHAPTER HEADINGS

Trouble Shooting in “B’” Battery Eliminators
Speakers and Types

Service Procedure

Practical Application of Analysis

Vacuum Tubes

Operating Systems

Aerial Systems

“A” Battery Eliminators
Troubles in “A” Eliminators

Trouble Shooting in “A" Eliminators

“B” Battery Eliminators
Troubles in “B”

Battery Eliminators

Audio Amplifiers

Trouble Shooting in Audio Amplifiers
Troubles in Detector Systems

Radio Frequency Amplifiers

Trouble Shooting in RF Amplifiers
Series Filament Receivers

Troubles

—— —— ——— —— — —— — — ——— | —— — — —— — — — —

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

Knclosed please find:

.50 hich please send me postpaid ‘‘Troub.
U 3580 “hy “Toin B 240 pages, 84x11”,

TSM), by John F. Rider,

leather cover, gold lettering.

0 $2.00 for which please send me postpaid ‘‘Mathematics of Radio’’ (Cat. MOR),
hn F. Rlder, 128 pages, :

O $1.00 for which please send me postpaid ‘‘Treatise on Test
a

by Jol

Men’" (Cat. TU). by Jo

8%1x11”,
hn F. Rider. 43 pages, 8% 19%’

119 {illustrations,

If ordering C.0.D., put cross in this square.

le Shooter’s Manual’”
more than 200 illustrations,
including” wiring diagrams of commercial recelvers as advertised: imltation

flexible cover.
ing Units for Bervice

Testing, and Testing Devices
in DC S
Troubles in AC Sets

ets

radic frequency circuita.

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

VACUUM TUBES: Two elrment fllament type, elee-
tronic emission, limitations, classifications of Sla-
merts, structure, two element rectitying tubes,
process of rectification, tungar bulb.

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

POWER AMPLIFJCATION: Square law, effect of
lond, calculation of output power, undistorted output
power, parallel tubes, push-pull systems, plate
resistance.

GRAPHS AND RESPONSE CURVES: Types of
paper, utility of curves, types of curves, significance
of curves, voltage amplification, power ampiification,

ower output, radio frequency amplification.

MULTIPLE STAGE AMPLIFIERS: Resistance coup-
ling, reactance coupling, tuned double impedance am-

lification, underiying principles, transformer coup-
ing, turns ratio, voltage ratio, tyes of cores, late
current limitation, grid current limitation.

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

of AC tubes.
SCREEN GR!D TUBE: Structural design, application,

smplification, associated tuned circuits, radio fre-
quency amplification, audio frequency amplification.

“Testing Units for Service Men.”

(Cat.

A 43-page, liberally illustrated book on testing
units and circuits. Tells what equipment a serv-
ice man should have and how to use it most
effectively and quickly. Rapidity of operation ts
one of the points stressed throughout this valu-
able book., as a service man's time is his chief
stock in trade.

CONTENTS

Tube Reactivator and Voltages

Calibrated Vacuum Tube Bridge

General Utility Tube Tester

AC-DC Receiver Tester

Eliminator Testers

Signal Generator for Receiver Testing

Osciltators

Cathode Ray Osclllograph

Indicating Systems

Tube Voltmeters

Measurement of Induetance,
DC Resistance

t Impedance,
Multi-Range Meters

Capas.

Service Statlon Test Beneh

www americanradiohistorv com
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Highest Grade Speakers at Lowest Prices!
T-E-M-P-L-E F-A-R-R-A-N-D

lll}ll

T,

a5

PN T

Farrand Inductor Chassis, consisting of the
unit, cone, spider, bracket, assembled, but
not in a cabinet.

.,,.‘
g v

Model 6-G, 10" extreme diameier of cone $8 00

- i front rim ... ....iiiiiiiiiiii e,
s 4 3 lr‘= N
& N ’ Model 10-G, 12” extreme diameter of cone
Z front Tim .......cceeiiicii mecneensoonenen $10'00

Temple AC Dynamiz Mbocel 0, i1 a beautiful cabinet. )
The spezker chassis is one of the finest made. There | .
are an wutput transformer and céry rectifier built in. , - Model 10-G-PP for connection to push-
The cabinst has decorated walnut front and back, with carved pull, requiring no output device, because
grille ornament. An AC switch is accessible underneath cabinet. unit is constructed as a center tapped

Rear is removable for adjustment of resistor knob to match output impedance. _Center tap is YC.HOW
the impedance of your receiver’s output tube. Connect plugged s .34 and f,’oes toOB+:d Tipped cords go direct $11 00
AC cable to 110 volts AC, 50 te 30 cycles, and connect tipped to plates. Outside diameter 127......... .
cords to speaker post of recziver. This remarkable speaker

Cat. TEM-10 at only... ...oooiiiiiiiiiiiiiiiiiiiieiiiiieinnnnn...

R-O-L-A

Rola Model D-10 dynamic chas-
sis, less cabinet, for 110 volts 50-
60 cycles AC. Dry rectifier and
output transformer built in. The
fine workmanship of this chassis
is shown in the illustrations of the
front and rear views. Extreme
diameter of rim 9 inches but
baffles with cutouts down to 7
inches may be used.

This is the biggest dynamic
chassis bargain we have ever of-
fered and enables you at low
price to obtain one of the best
chasses made. Tone is most ex-
cellent.

Order Cat, No. RO-10 at ......

s .34 Front view of the Rola chassis. Holes are
provided for attachment to your own baffle.
*

Y The rim is protected by a lining of felt. The
Rear view of the Rola chassis voice coil (center) is firmly mounted.

Brookfield cabinet, No. 10 or No. 6 for
those speakers, ..oo.ceevvienenienenennnunnn. $6 50

Acoustical Englineering Associates
143 West 45th Street, New York Clty. (Just East of Broadway)
Gentiemen: Enclosed please find [J money order (] check
for $§ ............ for which please send me at once
] One Model 6-G Farrand Inductor ......... ..... $8.00

=
[

The Temple, Rola and Farrand speakers are highly recommended by us {

: ] One Model 10-G Farrand Inductor ....

|

[

|

|

for trus tone and high volume. They are extremely sensitive as well.
The chasses (Farrand and Rola) will work without a baffle, but it is

¢ ! 10.00
preferable to provide one. The Temple requires no extra baffle, as 0 One Model 10-G-PP Farrand Induct 11.00
the cabinet is itself a baffle box. H Gne Mol & Droontiotd cebinet: ... i

O One TEM-10 Temple Dynamic in cabinet .
{0 One RO-10 Rola dynamic chassis......... ........ 11.34
O For C. 0. D. shipment put cross here

All three speakers are sold in factory-sealed cartons. Immediate de-
livery.

Model 10-G-PP Farrand may be used in push-pull without any output
device. Connect vellow lead to B+, tipped leads to power tube plates.
May be used on single cuiput by ignoring yellow lead.

Name

[Prepaid orders shipped same day as received. Can
mittance must be by postal or express money order.]

!
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www.americanradiohistorv.com



30 RADIO WORLD February &, 1930
BROADWAY-HOLLYW00D (("
World's most u(lit‘rlmng “:»lu::l:.1 Y‘Vhenll‘ml o
stage, screen, radio stars live their lives. Intimate
stories of their stage and personsl doings in nghest Grade
NEW STA Natlenal 1liustrated 37
YORK Amusoment Weekly
Edited by Rol Burk: b
ed by and Burke H°Pn“,',,’,, o?lovar. wrlmr‘ Key I ubes at
fesyes  $1 and experts answer your questioms, Write fer Fres 40-page Booklet
FREE. STAR. 1562 Broadway, New York Lynch Mfp. Co., ine., 1775 Broadway, N. Y. fi '
I he \/ ery P o '
Meter r l c e s o
of 9 Instruments!
OU tinish building =’ set
or polxl\'leln-]pu)cukl_‘\iou want Power TUbes
to test it for voltaze and
current, You need :mnlle Utalr-
ticuls ot to make e 45 1 28
nl?t,' lr‘nn‘\‘:)tle(t‘; Always the 2 at [
more need to endure such
irritating  deprivation. l\'_nu 171 a t 78
are lhereby given your cholce
(:tl"Lav:,\e'm.,,\\Iv <l‘\ xnm:v\(liﬂ‘el'enc a »
nmeters free! Please use the

eover comedy, tragedy, f
You Want Screen Grid Tubes
necessity for that meter, lilke

dficturers of -LYNCH RESISTORS, 3
EQUALIZORS, SUPPRESSORS, MOUNTINGS, !
COUPLED XITS, E7C- - .
life. Portraits sand unususl pictures of favorites. R
10c eopy, $5 year (52 f{ssues). SPECIAL: 13
Most ! 224 at $ 1.43
Take Your Choice 222 at 1 .88
recurring  hiunger! Wlhat
s o Ei s 112A at .78
CHOOSE ONE OF THESE NINE METERS! Other Tubes
{10-6 Voltmeter D.C. No. 326 | 71'0-10 Amperes D.C. No. 338 | [J0-100 Milliamp. D.C. No. 390

[J0-50 Voltmeter D.C. No. 337 | LJ0-25 Milliamp. D.C. No. 325 | [j0-300 Milliamp. D.C. No. 399 227 t 90
[6-Vt Chge Tester D.C. No. 23 | [J0-50 Milliamp. D.C. No. 350 | []0-400 Milliamp. D.C. No. 394 a °
Put a cross in the square next to the meter you desire, and fill out and return coupon below.
All meters cxcept No. 23 are panel mount types; sise of lhole, 2.°5/64" 226 at 68
.

NSHIP DO YOU ENJOY?
WHAT RADIO COMPANIO 280 at 1.13

RI: vou meeting weekly the best minds of vadio? Do you keep abreast of all the new
eireuits. the intimate details on perfecting existing sets, and get the }nsnle track on
sensitivity, distanee reception. 1onal quality. and how 1o achieve them 7 Do you keep

fully abhreaxt of the news of radio, technieal and non-techuieal? It not, here is your at .

chance to enjoy the writings of Dr. Lee De I'orest, )I(:hllll'(lo.511vel'. I E._ Anderson,
Herman Bernard and a host of other radio engineers who c?nrrlllhmte the{lr l(i{n»\\'l(;dgndtn
- oug y i tadi or irs nly itlustrated national radio X
i\(z,nl ;h“(m"h/l,l,”t,h’;(\};: :‘,mm of Kadio World. the first and ou ) The above constitute thie nine most popu-
AR gor 0 VGATE fa1s B lar tubes used in radio today. Despite the
You will find Radio World specializes in most r - severely low prices the Key tubes afe firste

intimate vevelations of the ins and outs of the RADIO WORLD of the very first quality. Besides, there is
hest eirenirs, with f(‘('hl]lf':l] acenracy \'l‘(‘ﬂ'lld to 145 West 45th Street, New York Citv a five-day money-back guaranty! The
none. Tujov the weekly eompanionship of Just East of Broadway above tubes ware manufactured under

Radio World’s famous contributors, and glean

i ) 1 X ' licenses granted by the RCA and its
the news of radio, frem the four quarters of l

Enclosed please find $1 for which send affliated companies.

me Ratin World for eight weeks (one

the earth.

short waves?  Radio World will tell vou all vopy each  week), and alse send me All prices are net and represent extreme
:Ulel{ 1helenl. Extremely svn(.ziri\'e broadeast ve- FI:I‘IY~ at once. the one meter checked discount already deducted.

ceivers?  Their constiruction and operation arve helow.

fully discussed with contfident revularity. Power [ No. 326 O No.338 O No. 390 228 HIGH-GAIN DETECTOR
suppliex Apush-pull ar ()ﬂll‘!‘\\'iﬁf'? AC I‘ECQ‘I\:PI‘S? | o . . o

Screen ¢rid tuhes? Large receivers that give a [ No. 337 O No. 325 [ No. 399 Increase fhe sensitivity of modern AC-
super-abundance of performanee—small. eco- | O No. 23 [ No. 350 [J No. 394 operated circuits by substituting the new
nomical veceivers that give perforinance out of 228 AC high mu tube (large amplification),
all eomparison to their =ize? Automatic vol- for the 227 tube otherwise used as detector
ume contrnls? Band-pass filters? New tnbes? | T o S— —— . — in up - to - date circuits. The result
Are vou intevested in these? Then you're in- is immediately obvious in the greatly in-

Send $1 now for 8 creased volume. Then the weak, distant
' Stiect Address ... .. o ol i | Stations come in stronger and tone quality

is improved. Simply substitute the 228
for the 227 in the detector socket only.

terested in Radio World.
weeks subxeription, one eopy a wecek (regulariy
$1.20) and meter vou select will be sent FREE !

RADIO WORLD, 145 W. 45th St.,, N. Y. C. | City State No wiring change of any kind is required.
Published Weekly——All Newsstinds—1Re copy— , =~ -~ Sriirrorrrrrrroren e 2o e Price, $1.88.
£1.50, 3 months—$3. 6 months—%6 a year. | 5-DAY MONEY-BACK GUARANTEE .  —— e o —

GUARANTY RADIO GOODS CO., 143 West
45th St., N. Y, City. (Just East of Brnadva;;.

Enclosed please find §.......... 1
at once tubes marked below: 7 LT T

FILL OUT AND MAIL NOW H 228 AC SetmaManid i et
H 338 A% Pover ube . oact T

0O 227 AZ det.-amp, 90

O 280 AC rectifier .... .$1.13

SUBSCRIPTION BLANK B 124 bower tube. 0" R
O 171A power tubse .. .78

201A battery tube 53

Matched pair of 245s for push-puli (for

both) ... ... ... ...l $2.56

RADIO WORLD e it e S
0th) .. ome L R e 1.80

f O Matched palr of 112A for push-pull (tors
both) $1.80

RADIO WORLD 145 West 45th Street, New York Ciry NAMS oo

Please send me RADIO WORLD for ... . . .. .. montbhs, for whiciy Address ...

) Clty ...t i State ..........

_ SUBSCRIPTION RATES: please find enclosed : O Put cross hers If C. 0. D. shipment ls de-
Single (;ﬁ)py B acrr e o sired.

ree onths.. . ¢
Six Months........ X n&'l?"::é'..,;":-'.}:?.’"’ must be by postal or ex-
One Year, 52 {;su“{””ﬁ” 6.00

Add $1.00 a Year for Foreign - _
Postage: 50c for Canadian Post- 5 Day money baCk guaranty
age. )

WWW.americanradiohistorv.com
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Parts for
BERNARD
TWO-TUBE
TUNER

Using 222 and 201A for Battery Operation—
Order what parts you desire.

O L1L2L3, Cl, =socket, link, base, .00035 mfd.
tunning condenser—One Bernard tuner assembly
for left-hand position when using a drum dial,
sacket for DC screen grid tube 222 ({Cat.
BT-L-DC).  ouvuierieensorionorriaoissearonaoss
L4L5L6, C2, socket, link, base, .00035 mfd.,
tuning condenser—One DBernard tuner assembly
for rlght-hand pesition when using drum .dial;
socket for four-prong DC tube, 201A, 240, 112Ay¢

$3.00

[n]

ete. (Cat BT-R-DC).........o0vvvennnn 3.00
0 R1—One 75 ohm. rheoatat.......... .87

R2—One 6.5 ohm. fllament resistor .35

R3-—One 5 meg. grid 1 a0 .30

R4—One 4 ohm. filament resisto .o .20

C3, C4—Two .01 mfd mica dlelectric fixed

EIN SR | 0000000000000000600000060030000690600 .70
O C5—One .00025 mfd. mica dielectric flxed con-

denser with ellps......... ... ... . .. ... .25
O C6—One .00025 mfd. mica dlelectric fixed con-

(L1 NN o Atk 00 0 0 0 o cBBIONABDREGALEO0E0n .20
8 SW—0One A battery switch..... .40

Ant., Gnd., A minus, A plus, B plus 45, B plus

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

with rainbow feature and pllot light and bracket. 3.13

One drilled front vanel. 7x18’, black bakelite. 1.80
O Al parts ......... ... Boo00nGEo0G .$14.60
O Al parts for AC Tuner, including fil. trans.....$19.10
Y20 WG 0000a6600000806000060 5000600000 000 005A0000D
Your Address ..........ce.iiiiiiiiiiiiiieiriiieeas

£l It C.0.D. is deslred put cross here.
T1 If remittance enclosed put cross here. Canadlan remit-
tance must be express or I’.0. money order.

GUARANTY RADIO GOODS CO.,
113 West 45th Street, N. Y. Ci

CONE
ASSEMBLY

WITH DOUBLE
MAGNET UNIT

mn excellent magnetic type speaker for installa-
tion in any cabinet. The unit is a double-magnet
Paratone, with two magnet coils, for utmost
sensitivity, Each horseshoe magnet Is 3;” thick.
he magnet coils are forever protected against
dust and other foreign, injurious substances, by
special bakelite housings, The pin is reverse
drive. The cone frame is metal. The 9’ cone
is specially treated buckram.

All nalsemblgg, with long ¢l:‘ord, ready 95
to play, ipping weight ¢ lbs.
(Cat. CAS) Net $4'

The unit alome (cord included). It
will operate any type sounding sur-
face, including paper, cloth, wood, etc.

Shipping welght 4 Ibs. (Cat. UA). $2'95

Guaranty Radio Goods Co.

145 West 45th St., New York City

MORECROFT

New second edition of “Principles of
Radio Communication,”” by Prof. John H
Morecroft, of the Electrical Engineering
Department of Columbia University and
past president of the Institute of Electrical
Engineers. This is an outstanding and
authoritative book on the subject.

This large book om radio principles and
practice is something that you must not be
without. Every set builder, every designer,
every engineer, every service man, simply
must have this book. Ready reference to
all intricate problems makes this volume
invaluable. Set builders, experimenters, dis-
tributors, dealers, salesmen and teachers,
students and operators, all find Morecroft
their standby, and now the new second
edition awaits you. 1,001 pages and 8%’
illustrations in this cloth:-hound volume

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

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

MICROPHONE LIGHTERS

For cigars or cigarettes, with button
switch at top. Press switch, and lighter
acts instantaneously. $1.00. Model B
lighter on tray, $1.50. Radio World, 145
W. 45th St, N. Y. C.

Aristocrat Floor Speaker
e s o408 ) P00

built

baffle and horn motor in.

Extraordinary bargala.

The speaker
24" wide,
Golden cloth
inside is No.

cabinet is walnut finish, 33" hligh,
17%,"" deep, with carved legs.
grille covers front opening. Built
595 molded wood horm with baffle
driving motor unit that stands 258

filtration. Horn and motor re-
Table alone is worth price asked.

Shipped C.0.D. it desired.

Acoustical Engineering Associates
143 WEST d4sth STREET NEW YORK CITY

volts
movable,

SEPARATE TESTER COMBINATION

Consists of two-meter assembly in neat black
metal case, with an external high resistance
meter. The two meters in the case read
(a) 0-20, 0-100 milliamperes; (b) 0-10 volts,
AC or DC, same meter reads both. The ex-
ternal high resistance meter reads 0-600 volts,
AC or DC (same meter reads both). Thus
you can test any plate current up to 100 ma.,
any filament voltage, AC or DC, up to 10 V.,
and anB(/platc voltage, or line voltage or other
AC or voltage, up to 600 volts. ive-prong
plug. screen grid cable, and 4-prong adapter
included. Order Cat. ST-COMB @...... $11.0¢
2-meter assembly, cable plugs, Cat. 215 @ $7.06
0-600 AC-DC meter alone, Cat. M600 @ $4.95

As Illustrated

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

0-60,0-300

HIGH RESISTANCE

DC VOLTMETER

With three 28" tipped leads built in

A por‘able type, high reslstance
meter, 2%°’ outside diameter, for
ciose reading of direct current

voitages up to 60 volts, and for
w2
EwE S reading DC rvoltages up to 300
N Py volts. Three iari-colored 28°" In-
cvours

sulated leads, with jack tips, are
built in. Black 1s minus, yellow
i3 €0 volts maximum and red is
300 volts maximum. These volt-

ages are marked at the meter
outlets. Cat. J-246. Net price,
$2.28.

J-248 Voltmeter,

101
measuring all direet

Muitiplier, with jack terminals,

“l"z?im “1,3‘"‘;1.'1’“- to Increase range 0-300 range te
eluding elimina-
ters.  0-60, 0-300 0-600. Cat. J-108JT (with Jjack

{double range). terminals), net price, $1.18,

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

RADIO WORLD
and “RADIO NEWS”

$7.00

You ean obtain the two leading radic techmies] mage
zines that cater to experimenters, service men and studenta
the first and only national radio weekly snd the lessdimg
monthly, for one year each, at a saving of $1.56. The
regular mail subseription rate for Radio World for ome
yoar, s new and fascinating copy each week for 51 weeks
1s $6.00. Bend in $1.00 extra, geot ‘‘Radio News'’ alss
for s year—a new Iissue each month for twelve mounths
Total, 64 {isaues for $7.00.

0O It renewing Radio World
squars.

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

BOTH FOR
ONE YEAR @.

subscription, put eross

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

SUBSCRIBERS!

Look at the Expiration
Date on Your
Wrapper

Please look at the subscription
date stamped on your last wrap-
per, and if that date indicates
that your subscription is about
to expire, please send remit-
tance to cover your renewal.

In this way you will get your
copies without interruption and

keep your file complete.
SUBSCRIPTION DEPARTMENT

RADIO WORLD

145 WEST 45TH ST., N. Y. CITY

www americanradiohistorv com
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"AUDIO POWER AMPLIFIERS”

By J. E. ANDERSON and HERMAN BERNARD
The First and Only Book on This Important Subject— Just Out

IN radio receivers, separate audio amplifiers, talking movies, public address systems and the like, the power
amplifier stands out as of predominating importance, therefore a full and authentic knowledge of these systems
1s imperative to every technician. ‘““Audio Power Amplifiers” is the book that presents this subject thoroughly.
The authors are . K K

E. Anderson, M.A,, former instructor in physics, University of Wisconsin, former Western Electric engi-
neer, and for the last three years technical editor of “Radio World.”

Herman Bernard, LL.B., managing editor of “Radio World.” . Lo

They have gathered together the %ar-ﬂung branches of their chosen subject, treated them judiciously and
authoritatively, and produced a volume that will clear up the mysteries that have perplexed many.

What are the essentlals to the reproduction of true tone values?

What coupling media should be used? What tubes?! How should voltages be adjusted?

These are only four out of 1,400 questions raised and solved In ‘‘Audio Power Ampliflers.”

The book begins with an elementary exposition of the historical development and circult constitution of audio amplifiers and
sources of powerlng them. From this simple start it quickly proceeds to s well-considered exposition of circuit laws, Ineluding Ohm's
laws and Kirchhoff’s laws, The determination of resistance values to produce required voltages s carefully expounded. All types
of power smpliflers are used as examples: AC. DC, battery operated and composite. But the book treats of AC power amplifiers
most_generously, due to the superior importance of such power ampli flers commerclally.

Rectification theory and practice in all the applied branches, grid bias methods and effects, push-pull prineiples, power detection,
reproduction of recordings and methods of measurements and testing are set forth. And besldes there 13 a chapter on the subject
of motorboating, with which one of the suthors is probably better familiar than any other textbook author. Then, too, there s a

“Audie Power Amplifiers,
199 pages, 147 lllustrations;
Maroon Cloth Bound Cover,

Lettering in gold.
$3.58.

Table of
Contents

Page
Chapter I
General Prin-
ciples
Chapter II
Circuit Laws.. 20
Chapter III
Principles of
Rectification 35
Chapter IV
Practical
Voltage Ad-
justments .. 62
Chapter V
Methods of
Obtaining
Grid Bias.. 72
Chapter VI
Principles of
Push - Pull
Amplifier .. 90
Chapter VII
Oscillation in
Audio Amp-
lifiers ..... 98
Chapter VIII
Characteris-
tics of
Tubes ..... 118
Chapter IX
Reproduction
of Record-
ings ....... 151
Chapter X
Power Detec-
tion ....... 161
Chapter XI
Practical
Power
Amplifica-
tion ..... .o 121
Chapter XII
Measure-
ments and
Testing

183

s —— o —— S — — e — — — — —

Price,

chapter on tubes, with essentiesl curves and a full Iist of tables of tube data.
-—therefore virtually all tubes—I1s clearly dlagnosed, classifled and tabulated!
D eer's hand.

‘“Audio Power Amplifiers’ is & book for those who know somseth ing about radio,
the engineers of manufacturers of radio receivers. power amp liflers, sound
phonograph pickups will welcome this book.

installatlons 1in

learn something from this little book.

The book consists of 193 pages in type the size used in printing these
words, known as 8 point, and therefore a great deal of text is contained in
these 193 pages, and the book is small enough 1o be carried conveniently
in the side pocket of a sack coat. It was purposely printed that way because
busy engineers and other experimenters will want to consult this precious
volume while riding in conveyances, as well as when in the laboratory, and
compactness was therefore desirable.

The edition is strictly limited to 1,000, and the publishers recognize that
the field of distribution is necessarily small, hence the price is $3.50. Those
to whom such a volume is of any value would not be without it at any price.

The device of presenting no more information or greater number of
illustrations, but of using larger type, and thicker and often cheaper paper,
to present a bulkier appearance, was purposely avoided. The paper is finest
super stock and the size of the page is 5 x 8".

Detailed Exposition of Chapter Contents

Chapter 1. General Principles, analyzes the four types of power amplifiers, AC, DC,
battery-operated and composite, illustrates them in functional blocks and schematic diagrams,
and treats each branch in clear textual exposition. Audio coupling media are illustrated and
discussed as to form and performance: transformer, resistance-resistance, impedance-impedance,
impedance-resistance, resistance-autotransformer, autotransformer-resistance and non-reactive.
Push-pull forms are illustrated, also speaker coupling devices. Simple audio ampifiers are
illustrated and analyzed. Methods of connection for best results are stressed.

Chapter II. Circuit Laws, expounds and applies Ohm's laws and their special form
known as Kirchhoff’s laws. Direction of current flow in tube circuits is revealed in connection
with the application of these laws to several circuits, including a DC 110-volt A, B and C
supply, and series and parallel filaments in general. Special diagrams are published for
Ohm’s and Kirchhoff’s laws,

Chapter III. Principles of Rectification, expounds the vacuum tube, both filament and
gaseous fypes, electrolytic and contact rectifiers, and explains why and how they work.
Full-wave and half-wave rectification are treated. with current flow and voltage derivation
analysis. Regulation curves for the 280 tube are given. Voltage division, filtration and
stabilization are fully illustrated and dissected.

Chapter IV. Practical Voltage Adjustments, gives the experimental use of the theoretical
knowledge previously imparted. Determination o?resistance values is carefully revealed.

Chapter V. Methods of Obtaining Grid Bias, enumerates, shows and compares them.

Chapter VI. Principles of Push-Pull Amplifier, defines the push-pull relationship, with
keys to the attainment of desired electrical symmetry.
Chapter VII, Oscillation in Audio Amplifiers, deals with motorboating and oscillation at
higher audio frequencies, explaining why it is present, stating remedies and giving
expressions for predetermination of regions of instability. The trouble is definitely assigned
to the feedback through common impedance of load reactors and B supply, and in some
special instances to the load’s relationship to the C bias derivation as well. The feedback
is shown as negative or positive and the results stated.

Every tube that will be used In an audlo amplifier
These data on tubes should be at every radio engin-

It 18 not for novices—not by a mile. But
theatres,
Engineers—even chief eng incers—of the Bell Telephone Laboratories, Radlo Corporation
of Amerlca, Westinghouse Electric & Mfz, Co., Western Electric, Photophone, Vitaphone and the like needn’t be afrald they won't

publlie address systems and

What Is Not
As Well As
What Is

OMETIMES it 4a

more important $o

expose o fallacy than
merely to state the fact.
A crop of technical weeds
has grown into the garden
0 audio  amplification,
and the authors have gone
to the pains of exposing
these.

The book ‘“Audio Power
Amplifiers” 4s free from
traditional errors, except
in citing them as falla-
cious conclusions. Each
attack on a fallaci “
abundantly .mpgartc by
proof of the REAL facts.

As an exumple, take the
theory that motorboating
is due to grid blocking.
The authors say: “Many
explanations for this os-
cillatory condition (motor-
boating) have been made,
some of which are wholly
untenable. One of these
is that the oscillation fts
due to blocking of the
grids of the amplifiers
b a If blocking of the
grid were the cause of
the phenomenon, the wave
form of the oscillation
would be wery irregular,
but an oscillograph shows
that it is very nearly of
a sinusoidal form.”

Then follows &n exposi-
tion_of motorboating, end
oscillation at other fre-
?uencc’es, with expressions
or predetermining the in-
stability or stability of
audio circuits,

Chapter VIII, Characteristics of Tubes, tells how to run curves on tubes, how to build and use a vacuum tube
voltmeter, discusses hum in tubes with AC on the filament or heater, and presents families of curves, plate voltage—

plate current, for the 240, 220, 201A, 112A, 171A, 227 and 245, with load lines.
istics of the 224, at five different control grid biases, at platevoltages 0-250,
istics of Amplifier and Detector Tubes 220, 200A, 201A, 112A, 171A, 222, 240,
filament voltage, current, and resistance, Det.
plate current, plate AC resistance, mutual conductance, mu, maximum undistorted
There is a composite table (II) of characteristics of Rectifier and Voltage Regulator Tubes,

245 and 224,

Also, plate-screen current character-
Then Table I gives the Average Character-
. 226, 227, 224, 245, 210 and 250, stating use,
volts, Amplifier B volts, grid bias for amplification and detector,
power

output, physical size.

Arag and individual tables, giving
grid voltage, plate current characteristics over full useful voltage ranges for the 220, 201A, 112A, 171A, 222, 240, 227

Chapter IX, Reproduction of Recordings, states coupling methods and shows circuits for best connections.

Chapter X, Power Dectection, explains what it is, when it should be used, and
etector, designed by one of the authors, is expounded also.

Chapter XI, Practical Power Amplifier,
a sound reproduction system for theatres, A

how to use it, A

rectifying

gives AC circuits and shows the design of
page is devoted to power amplifier symbols.
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Chapter XII, Measurements and_Testing, discloses methods of qualitative and
quantitative analysis of power amplifier perf’ormancc. A scale illustrates the audio
fre,quencx.es in comparison with the ranges of voice and musical instruments. A beat
note oscillator is described. irteen causes of hum, with remedies, are stated, also
the estimation of power required for output and preliminary tubes, ’
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