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HAMMARLUND
CONDENSERS

Midline and Junior

selected again for their su-
perior qualities and rugged

construction by the designer

of the

“UNIVERSAL 250
Your Dealer Sells Them

] Jor Better Radio
! ,I«lﬁmmg;jund

PRODUCTS

“BRUNO” COILS

Wound on quartzite ' glass;
low-loss construction; high
gain per stage.

99RF » TUNER

$2.50 $3.75

9RF is useful as an antenna coil where
high seclectivity is desired and as an inter-
stage coupler for all tubes, battery or
AC, except screen grid tubes. Tunes with
.0005 mid. only.

9% Tuner is a three-circuit coil for any
standard circuit using a rotatable winding.
Tunes with .0005 mfd. only.

Guaranty Radio Goods Co.
145 West 45th Street, New York Clty

SCREEN GRID COILS
for the

4-tube SG Universal

Antenna coil, Model RF5

for .0005 mfd. ........ $1.50
Antenna eoil, Model RF3

for .00035 mfd. ...... 1.75
Coupler, Model TPS, for

000SImfdge. -5 skmass 3.00
Coupler, Model TP3, for

00035 mfd............. 3.25

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

Immediate Delivery and
10-Day Money-Bach Guarantee

Cash in on this opportunity now!
A genuine Crosley Musicone, Tip-
Top Model, list price $57.50, yours
for $10 while they last! This mag-
netic  speaker produces excellent
tone and will stand anything you've
got—even two 250 tubes in push-
pulit Works well out of any final
audio tube, whether a power tube
or not!

For only $10 you get a Crosley Tip-
Top, 9%” diameter Musicone, solid
mahogany baffle, tri-foot stand, and
9v;-ft. cord, ail in factory-sealed
carton, with instruction sheet and
written guaranty!

The front is a beautiful sight, the
bold grain of the sturdy ma-
hogany catching the eye with
almost hypnotic appeal. The
finish is extra de luxe, a
high polish rubbed in by
expert hands. The gold-
and black weave of
the grille (at center)
blends exquisitely
with the mas-
ter workmanship

of the baffle. The
edge of the baffle
ia scalloped.

145 West 45th Streel

FIVE - DAY MONEY - BACK
GUARANTY ATTACHES TO
EACH PURCHASE

Guaranty Radio Goods Co.
New York, N. Y.
(Just Eart of Broadway}

The problem of combining a hand-
some piece of furniture with am
excellelnt speaker is solved in the
Crosley Tip-Top Musicone.
This speaker—including stand and
baffle—stands 40" high. A .thumb-
nut casily locks the haffle in place
on the stand. Without loosening
the nut you may turn the baffle
to another angle. You can not tilt
the baffle forward and backward.
At rear is the cone proper, with
its apex. This Musicone should need
no adjusting, as it was carefully
adjusted before it left the Crosley
factory. A small opening in the
rear of the cone renders access to
the armature by insertion of a
screwdriver. Full directions for
adjustment are furnished
with each speaker for those
rare instances when ad-
\  justment is deemed ad-
visable.

The 9%-ft. cord
emerges gracefully
at rear, from the
golden fold of the
turned-back flap of
the grille.

\ The shipping

o weight is 9 lbs.

Front Panel and Subpanel
for the

Screen Grid Universal

Bakelite front panel alone, drilled....$2.35

Drilled aluminum subpanel alone, with
self - bracketing feature, built - in
sockets, extra washers and hard-
VLR | 00600000 000000000060000000 60800 030 3.00

Both front and subpanel together.... 5.00

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

Most Selective Diamond

Follow Blueprint
THIS IS THE BATTERY MODEL

Here is the circuit of circuits—the design that
makes a neighboring cleared-channel, high-
power broadcaster snap out of audibility at a
slight turn of the dial.

No need to .worry about the selectivity requirements
imposed on receivers by the reallocation.

Volume “to fill the house’’—even on distance. Tone
quality excellent.

Get the official blueprint of the laboratory moadel of
the new SG 4-tube Diamond, exactly as built by Herman
Bernard, the designer.

RADID WODRL

145 W. 45th St, N. Y. City

(Just E. of B'way)

O Enclosed please find $1.00 for which please
send at once the official blueprint of the new,
highly gelective 4-tube screen grid Diamond
of the Alr battery model.

L) 60 cents extra for the February 0th. 18th,
23rd and March 2nd (1929) tasues of® Badio
World, contaluing Bernard’s articles en the
construction of this receiver.

[ $3.00 for 6 months (26 numbers) gubserip-
tion for Radio World Send Diamond blue
print and four Diamond issues FREE, in
addition to 28 current issues.

NOTICE TO SUBSCRIBERS

Look at the date of the label pasted on the wrapper containing your
subscription copies. If this date on wrapper is older than the date of the
issue received, then your subscription has expired and should be renewed.
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Latest News and Circuits
Technical Accuracy Second to None

EIGHTH YEAR

A Weekly Paper published by Hennessy
Radio Publications Corporation, from
Publication Office, 145 West 45th Street,
New York, N. Y.
Phone BRYant 03558 and 0359
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Power Amplifiers

An Authoritative Exposition of their Construction and Operation

By J. E. Anderson and Herman Bernard

Technical Editor

SIGNAL
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BATTERIES AMPLIFIER (SPEANER)

() (2)
FIG. 1.
A BATTERY-POWERED AUDIO AMPLIFIER, SHOWN IN
FUNCTIONAL BLOCKS.

[Herewith begins a notable contribution to the literature of
power amplifiers, written so that the novice can grasp the situation,
while even the expert will find meat n the subject-matter. The
exposition of this fascinating subject by the authors will continue
m Radio. World from week to week for several months. Don’t
miss an issue! A big instalment every week !—Editor.]

HE advent of altérnating current tubes, including power

tubes, brought about the development of power amplifiers.

In general the term applies to an audio frequency amplifier
that provides a large undistorted output and which supplies its
own power for the operation of the tubes it contains. It is
essentially an alternating current design, operable from the wall
socket or lamp socket, because greater power handling capacity
is more conveniently provided for in that way.

Power amplifiers operating from direct current lighting cir-
cuits are feasible, multiple output tubes being used to provide
adequate power, because the maximum plate yoltage is rela-
tively low. This type is called a DC power amplifier.

A battery-operated power amplifier is another form, although
not economical in the attainment of large values of undistorted
power output. While it is direct current all the way through,
it is called a “battery” type to distinguish it from a “DC”
power amplifier which derives its voltages and currents from
the DC lighting circuit.

A battery power amplifier consists of (1) A, B and C bat-
teries; (2), audio amplifier.

Ae DC power amplifier comprises (1) a source of DC power,
usually 110 volts, occasionally 220 volts, obtained from the wall
outlet or lamp socket; (2), a filter; (3), a voltage divider, and
(4), an audio amplifier.

The AC power amplifier consists of (1), a source of AC
power, usually the 105-110 volt 50-60 cycle AC line; 2), a

FIG. 2.

The components of

Managing Editor

means of increasing and decreasing the power supply to de-
sired voltages, often consisting of only a single power trans-
former with several windings; (3), a rectifier, which is at least
one tube; (4), a filter, comprising chokes and condensers; (5),
a divider of the rectified output voltage; (6), an audio amplifier.

Sometimes an A battery is used to heat the tubes and an
AC or DC B supply to furnish the plate voltages and currents,
thus constituting a composite power amplifier.

Many receivers have modest power amplifiers built into them,
such as AC console or AC table model receivers, but among
experimenters a separate tuner and a separate power amplifier
are popular.

Originally, experimenters left their complete receivers as they
found them, but added an extra stage of audio in a B eliminator
design, heating the filament of the last tube alone with AC.
This type was called a power pack, but soon after the AC
tubes became popular a complete audio channel, with AC tubes,
was found preferable.

With separate power amplifiers, undistorted reproduction at
high volume is readily attained, since the tendency is to use
large power tubes. Greater volume than any home would
require is within easy reach, but the real object is tone quality,
rather than fatiguing volume.

What the tone quality will be depends on the audio amplifier.
Its function is to preserve the quality obtained from the detector
output, while amplifying that output to large values. The pos-
session of abundant audio amplification is a virtuous asset.
Distant stations may be brought in with as much volume as
an ordinary amplifier would produce from an average local
station, while a volume control is used to cut down the volume
of local stations to whatever degree is found most enjoyable,
You can tune through the dial scale, for instance, from distant
to local reception, and although the locals come in momentarily
with tod much volume, this is unaccompanied by overloading
of the last tube of the amplifier. Also, quality is served
most propitiously by proper balance between loudspeaker and
the output tube or tubes.

It is relatively easy to have a tuner that does not discriminate
injuriously up to the detector output, but from the detector
onward it is necessary to observe strict precautions, particularly
as problems may arise that assume not only serious proportions
but which are novel and soluble only by special study. How-
ever, all the problems are soluble, and the construction of a
power amplifier for use in home, auditorium or theatre, re-
quires only adherence to recommended constants and faithful
duplication of authenticated design. Tone quality then becomes
what it really should be: a faithful reproduction of the original.

he power amplifier, however, is not restricted to use with
a radio frequency tuner, but may be used to amplify the elec-
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FIG. 3.
FUNCTIONAL CHART OF AN AC POWER AMPLIFIER. THE 110 VOLTS AC ARE DELIVERED TO THE POWER
TRANSFORMER, WHICH STEPS THE VOLTAGE UP AND DOWN, TO SUIT REQUIREMENTS. A RECTIFIER
TUBE CHANGES THE AC TO DC. THE FILTER TAKES OUT THE HUM, THE DIVIDER APPORTIONS THE OUT-
PUT VOLTAGES, AND THE AUDIO AMPLIFIER MAGNIFIES THE SIGNAL.

been devised, but all come under one of two principal types,

(2) 5"”“‘@7‘_”’ S ) B ) namely, transformers or direct couplers, or in various combina-

o\ ~oureur tions of these main types.

WY (seraner) The direct coupler comes in many different variations, and
some of the transformer couplers partake of the characteristics
of the direct coupler.

Reduced to the simplest terms, the transformer coupler con-
tains two independent windings on an iron core. One of these
windings, usually the smaller, is connected in the plate circuit of
a tube and the second winding is connected in the grid circuit of

l the next tube. The signal is transferred by mutual induction

from the primary, or first winding, to the secondary, or second

winding. If the secondary contains more turns than the primary
the voltage is stepped up in proportion to the ratio of turns.

The simplest form of direct coupler is an impedance, either a
choke coil or a resistance, This is connected between the piate

FIG. 4. of a tube and B+, for the plate circuit. The stopping condensers,
A SCHEMATIC DIAGRAM OF THE BATTERY-POW-  grid jeaks or grid impedances are simply adjuncts to this coupler

ERED TWO-STAGE AUDIO AMPLIFIER. THE COMPO-  which make the coupling practical. It is possible to arrange the
NENTS (1) AND (2) ARE AS IN FIG. 1, WHICH THE  circuit so that these adjuncts may be entirely omitted.
ABOVE DIAGRAM PARTICULARIZES.

trical impulses provided by a pickup actuated by a phonograph The Slmple Transformer
record or by any other recording, such as a film. Talking
movies are practical only because power amplifiers are practical.
Public address systems are simply power amplifiers with micro-
phones at input and loudspeakers at the distributed output.

In ordinary amplifiers two stages of transformer coupled
amplification are used, but in power amplifiers a third stage 1is
often included. . .

Two-stage transformer coupled amplifiers are shown In the
schematic diagrams, Figs. 4, 5 and 6, for simplicity. The
three types of power amplifiers—battery, DC and (.?C——are also
epresiriod n Slock Tormailon, The dchenatic Gagrame £ Cf ('sCcongury, e primry may be conmecied it vy,
groups of illustrations it is assumed a radio receiver is used and Alil ofbthese C.OH?CC;LC:-r‘l,Sedle%d ttohe 1s:rrneentpf:tseu tVS(’JIE:g:ClSa(.)u{Cl:
that it derives its filament, plate and biz}lsing wﬁ)ltages }Eron} thei III:uh;;tli)einref‘c:)ﬂxg Sexperiment!zi.lly and theoretically that one of'

ifier. the na A : 3 .
?r?mi issu;;gzll)éea:od:e:mti}tl:ryp(;vg:: ivnli?éix e;icks sgcethe de::e%tor these connections gives the best results, particularly with respect
plgre lead of the receiver The plate circuit is completed to to St?bilitﬁh and man.ufact%}-lers of gra?sforrlx:eést_ark the tterdmtl-
T i nals for this connection. e terminal marke 1s connected to
B plus through the primary P of the first audio transformer. the plate of the first tube, that marked B plus, or I-}ch"E}Bntlﬁh
1 transformers, to the positive plate voltage, that marke to the
Types Of Audio Couplers grid of the second tube, and that marked C mmus},; oglF mmusf,
i i i i to the filament o

Many types of couplers for transferring the signal voltage to the negative of the grid voltage source, or ]
from oyne ytil)xbe to the next in audio frequency amplifiers have the tube. In any amplifier these connection should be main-
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The simplest transformer arrangement, and possibly the most
popular, is shown symbolically in Fig 7A. It has four terminals,
two for each of the independent windings. There are four
possible connections of these terminals to the tubes, correspond-
ing to the four possible combinations, subject to the condition
that the primary terminals remain connected to the first tube
and the secondary terminals remain connected to the second tube.
For any given connection of the primary, the secondary may
be connected in two ways. Similarly for any given connection
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FIG. 5,

ER AMPLIFIER IN SCHEMATIC DETAIL 1S SHOWN. THE 110 VOLTS ARE DROPPED TO SUITABLE
%DLCTXSS! 1§OR FILAMENTS AND PLATES OF TUBES BY THE RESISTORS. DUE TO THE VOLTAGE DROP
IN THE CHOKE COIL THE MAXIMUM OUTPUT VOLTAGE IS ABOUT 100 VOLTS. THE ABOVE DIAGRAM IS

AN EXTENSION OF FIG. 2.

e il



June 1, 1929 RADIO WORLD 5
- ) . Eo
! [ 1 12
’ ! !
//oﬂvcoz.r.s :gl ; ; E i
L %JV e
N =il gl WA
! alilk : P § i
L I i1l N 4L L )
[4
L

FIG. 6
SCHEMATIC DIAGRAM OF AN AC POWER AMPLIFIER. THE NUMBERED SECTIONAL BLOCKS CORRESPOND
TO THOSE IN FIG. 3.

tained, unless for some special reason it should become desirable
to reverse a pair of leads.

Direct Couplers

The simplest direct coupler is shown symbolically in Fig. 7B.
In this R1 is the coupling resistance, which is connected between
the plate of the first tube and the plate voltage source. Cis the
stopping condenser, which is connected between the plate of the
first and the grid of the second tube. R2 is the grid leak, which
is connected between the grid of the second tube and the grid
bias intended for that tube.

The only object of the stopping condenser is to prevent the
high positive voltage on the plate of the first tube from being
applied to the grid of the second tube. It does not couple two
circuits. R2 becomes necessary as soon as C is used, for without
it the grid could not be maintained at the proper negative
potential with respect to the filament or the cathode.

While Rl is the coupling resistance, C and R2 must also be
considered when designing a coupler of this type, because the
plate and grid resistors are in parallel, while C is in series with
the leak. The actual impedance presented to the plate of the
first tube is determined by the Rl shunted by the condenser and
the grid leak connected in series. If R2 is large compared with
R1, the impedance presented to the first tube may be taken, for
design purposes, as the resistance of Rl alone.

Impedance Coupling

The impedance coupler is like the resistance coupler, as shown
in Fig. 7C, the only difference being that the coupling resistance
takes the form of a high inductance choke Chl and the grid leak
the form of a similar or higher inductance choke Ch2. The
functions of these chokes are exactly the same as the functions
of the resistors. But there is some difference in the result. A
higher amplification can be obtained with the impedance coupler,
although for both the limit is the amplification constant of the
first tube.

A disadvantage of the impedance coupler is that the low notes
cannot be amplified as much as the higher frequencies. All

T £y
P ' & P : &

RI R2

£t c- B+ <=

E

PO 3 & , i O P
c l E c %
RrR7 7 7 R2 R
G+ —Oc- £+ O c- B+
F

three of the elements, namely, Chl, Ch2 and C, contribute to
cutting down the amplification of the low notes. Another dis-
advantage is that for very high audio frequencies the distributed
capacities of the choke coils tend to cut down the amplification.
The condenser does not contribute any of this suppression.

A Variant of Impedance Coupling

In one particular impedance coupler the stopping condenser C
and the choke coil Ch2 are proportioned so that the capacity
resonates with the inductance at a selected low frequency. This
resonance increases the amplification at that frequency and
therefore overcomes the principal disadvantage of double im-
pedance coupling. By selecting suitable circuit constants a
practically flat amplification curve can be obtained from 10,000 to
well below 100 cycles. This is the Hiler method of coupling.

Another variation of the direct coupler is shown in Fig. 7D, in
which the plate coupling impedance is a choke coil Chl and the
grid leak is a resistance R2. It has no advantage over either of
the two previous couplers.

The Clough System

In Fig. 7E is shown a combination of direct and transformer
coupling. On the plate side of the stopping condenser is a high
resistance R1 through which the direct plate current flows.
On the grid side of the condenser is an auto-transformer T.
This arrangement has the advantage, first, that the direct current
is kept out of the primary of the transformer and hence elimi-
nates core saturation, second, that a voltage step-up may be
obtained in the transformer, and third, that grid leak resistance
is low.

If the capacity of the condenser C and the inductance of the
primary of T be chosen so as to form a tuned circuit at some
low frequency, this is known as the Clough coupling system. In
this form the coupler 1s capable of exceptionally faithful amplifi-
cation as well as of a high step-up. The frequency of resonance
can be placed at any desired value. Below this frequency the
amplification cuts off rapidly. Thus by this method the low

<
P & P

chl Ch2 chl

&+ G= £t

C

G

.. FIG. 7. , Ty

SEVEN DIFFERENT TYPES OF COUPLERS USED IN AUDIO AMPLIFIERS: (A), AUDIO TRANSFORMER; (B),

RESISTANCE-RESISTANCE; (C), IMPEDANCE-IMPEDA NCE; (D), IMPEDANCE-RESISTANCE; (E), RESISTANCE

AND AUTO-TRANSFORMER; (F), AUTO-TRANSFORMER AND RESISTANCE; (G), NON-REACTIVE DIRECT
COUPLER.
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(& 8
A B
FIG. 8
A—PUSH-PULL COUPLERS FOR SYMMETRICAL AM PLIFIERS. T1 IS THE INPUT AND T2 THE OUTPUT
TRANSFORMER.

B—PUSH-PULL INTERSTAGE COUPLER USED WHEN TWO OR MORE STAGES IN THE AMPLIFIER ARE
MADE SYMMETRICAL.

notes can be amplified fully without introducing instability on
the sub-audible frequencies.

The Auto-Transformer Coupler

The auto-transformer can also be placed in the plate circuit, as
shown in Fig. 7F. When it is so placed it is necessary to use the
stopping condenser and a grid leak. This coupler is not so
satisfactory as the one shown in Fig. 7E, because the plate
current can saturate the core, the transformer cannot be tuned
to bring out the low notes and the grid leak is not so effective
as the transfomer winding in maintaining the grid at the proper
negative potential.

In Fig. 7G is shown a true direct coupler, which is the simplest
of all as far as the impedances are ‘concerned. Only one coupling
resistance R is used, which serves both as coupling impedance
and grid leak. In application this is not so simple because it
requires additional voltage sources, or independent voltage
sources for each stage. It is the only type of coupling that can
be used for amplifying direct voltages, and it has a straight
amplification curve over a wider frequency range than any other
other type of coupler. .

The battery E in the grid circuit of the second tube is em-
ployed to counteract the positive voltage applied at B plus. The
negative of E must be toward the grid. If the plate battery were
placed between P and the top of R, the polarity of E would have
to be reversed because the steady voltage drop in R would be
greater than the bias required for the second tube.

The Push-Pull Coupler

The push-pull coupler is a modification of the transformer
method. There are three types of push-pul transformers, first,
the input transformer, second the interstage transformer, third,
the output transformer.

The input transformer has a two-terminal primary wound to
fit the plate circuit of a single amplifier or detector tube, and
a three-terminal secondary wound so as to step up the voltage
as high as practical. The third terminal is put at the center
of this winding so that the voltages induced in the two sides
are equal. In well-constructed transformers the two extreme
terminals are balanced with respect to capacity as well as to
resistance and inductance against the center tap. T1 in Fig.
8A illustrates the input transformer.

The interstage push-pull transformer has a center-tap on each
of the primary and the secondary windings. The primary is
designed to work from a push-pull stage and the secondary to
work into another. This coupler is illustrated in Fig. 8B.

The push-pull output transformer has a center-tapped prim-
ary each half being wound to match the output impedance of
a given power amplifier tube, and a single output winding, which
is wound to match a given speaker. Sometimes the secondary of
the output transformer is provided with taps for matching it to
different speakers. T2 in Fig 8A illustrates the push-pull out-
put transformer. .

The chief advantages of push-pull are that greater undis-
torted power output is made possible and clearer tone. The
object, is not to produce more volume, but to be able to handle
greater volume without distortion. The amount of volume de-
pends on the circuits that precede the push-pull stage, since
this stage is almost universally the output or power tube stage.

The input is made to the push-pull stage by connecting the
two grid terminals to the respective grids of the two tubes (2)
and (3) in Fig. 12. Then the output is taken through a center-
tapped primary. The secondary of this step-down or one-to-one
ratio transformer is connected to the loudspeaker.

A significant feature about push-pull is that the input to the
last stage is thereby made at a phase difference hetween tubes
(2) and (3) in Fig. 12 of 180 degrees. The voltages and cur-
rents are said to be equal but opposite at any given instant.

That is, when tube (2) is 20 volts positive, tube (3) is 20 volts
negative. This phenomenon balances out the even order of
harmonics and tends to eliminate extraneous noises and in-
stability. 3 '

The plate circuits of the push-pull stage are likewise 180
degrees different in phase. The tube in each instance turns
the phase around 180 degrees, so that the output phase is ex-
actly oppositg to the input phase, but as this reversal applies
equally to the two tubes, the relative angle is the same.

While for a single-sided circuit, like the one shown in Fig.
10, the general run of transformers may work fairly well, for
a push-pull stage accurately wound and high-class transformers
become a virtual necessity, particularly because of the balance
that must be struck. This requires special pains in the winding
and testing of the transformer.

Another reason for choosing high-grade transformers for
push-pull is that the selection of push-pull is on a quality basis
only, as the desire is to get the best and clearest tone. Cheap
transformers would not produce this. Actuated by a desire for
clear tone, the constructor who has bought first-grade push-
pull input and output transformers would not want to saddle
them on a circuit that had a distorting stage of audio ahead
of the fine push-pull. Therefore the three transformers in a
two-stage push-pull circuit should be as good as you can
afford.

. Some experimenters wonder whether a push-pull stage has
its tubes in series or in parallel. The tubes are in series. There-
fore the plate impedances add up. Two tubes in parallel have
approximately half the impedance of a single similar tube, while
tubes in series (e. g. push-pull) have approximately twice the
impedance of one tube alone.

. The plate current drawn by two tubes in a push-pull stage
is approximately twice as much as that which a single tube
of the same type would draw under the same voltage and load
conditions.

Push-pull has proven popular because its virtues have been
popularly demonstrated. Technicians knew for many years that
push-pull had fine advantages, but in the early days these ad-
vantages were hard to capitalize, because the transformers them-
selves afforded such distorted frequency response that their
service in the cause of push-pull was of little value. Nowadays
there are several high-grade push-pull and single-sided trans-
formers on the market.

Combination of Couplers

While the tendency is strongly in favor of using a given form
of audio coupling throughout the amplifier, some experimenters
lean to a combination of media, for instance two stages of re-
sistance coupling with a push-pull transformer output. In an
instance like that the desire to embody push-pull accounts for
the deviation, since there is no generally available means of
successfully working resistance coupled push-pull.

For special acoustical purposes sometimes a uniform design
is avoided, the audio channel being so fashioned as to attempt
to atone for distortion arising in the tuner or in the speaker.

As the characteristics of the tuner and the speaker affect the
tone quality, se combinations are sometimes introduced in an
effort 1o compensate for shortcomings that arise outside of the
AF amplifier. Such circuits are special ones, designed to meet
a particular condition, and at best are compromises. The goat
should be the attainment of quality in the performance of each
function—selection of the desired radio frequency wave by tun-
in, detection, audio amplification and speaker reproduction.

Besides these considerations, others lead experimenters to use
combinations of types of audio couplers, because a particular
fancy has been nursed, the scientific value of which 1s not al-
ways confirmed by meters, oscillographs and other reliable
informants.

[Part II next week, June 8th]
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Using Power Detector
1ggest Power Tube

into a Standard 7x21x83" Cabinet—
at Auditorium Volume

V. O’Rourke

’
F Editor

LIST OF PARTS

L1—One RF5 antenna coil for .0005
mfd. tuning (Guaranty Radio Goods Co.).

L2—One tuned primary transformer
(TP5 for .0005 mfd. tuning).

CT—One Hammerlund 70 mmfd. Equal-
izer.

C1l, C2—One Hammarlund two-gang
condenser, each section .0005 mfd. (MLD
23).

%3—One Hammarlund junior condenser,
50 mmfd. .

C, C4, C5, C6, C8, C9, C10—Six Aerovox
.02 mfd. condensers.

C7—One Aerovox .00025 mfd. condenser.

C11, 1 mfd; Ci2, 4 mfd.; C13, 1 mfd;
Cl14, 2 mfd. 1,000 volts AC; Ci15, Cle6, 2
mfd. each, 800 volts AC—One Aerovox
condenser bank.

T1—One National Al00 audio trans-

former. i
T2—One power transformer, with
choke and fuse holders built in; seec-

ondaries approximately 2.5v., 1%v., 13v,
7.5v., 74v.,, 450v. (Guaranty Radio Goods

0.)

1, 2—Two UY sockets (five prong).

3, 4, 5, 6—Four UX sockets (four
prong). .

PL__One Yaxley pilot light bracket with
colored window.

SW, R1—One Electrad 5,000 ohm Roy-
alty variable resistor with 110-volt AC
switch affixed.

R2, R9, R11—Three Lynch 0.1 mesg.
metalized resistors, with mountings.

R3, R4—-One Electrad 20,000 ohm wire-
wound resistor, type B, with extra slider.

R5, R6—Two Electrad 2,000 ohm re-
sistors (suppressor type).

R7—One 1,500 ohm Aerovox Pyhrohm.

R8, R10—Two Lynch 1 meg. fixed
metalized resistors, with mountings.

R12—One Aerovox Pyrohm 4,500, 4,500
ohms (9,000 ohms center tapped).

RX—One Clarostat humdinger, 20
ohms. .

Ant., Grid,, Sp. —, Sp. + — Four bind-
ing posts.

One 8!Y3x20 in. baseboard.

One 7x21 in. front panel.

One flat type dial.

One dial indicator.

One cabinet.

One National grid clip for SG tube.

One roll of Corwico Braidite. .

One 2 ampere to 6 ampere cartridge
fuse.

Tubes:

(1) One 224; (2), one 227; (3) and ),

two 226; (5), one 250; (6), one 281.

volume to serve an auditorium. capable
of seating 500 persons. So there is plenty
of leeway for home use, and the keen
desire for a high-powered receiver 1is
easily met.

The transformer T1 has a ratio of about

1 to 3%, primary to secondary. Disre-
garding the mu of the last tube, as the
calculation is made from the grid circuit
of this tube, the swing on the preceding
tube must be permitted to exceed 10/35
of 75,  or about 20, divided by 8, the mu

to B plus 180 volts, the intermediate tap
to the cathode of the detector tube. The
other extreme terminal connects to B
minus, so that the relatively large plate
current independent of the tube, which
flows through R4, is passed through the
portion of the resistor (from cathode to
B minus) in addition to the tube’s small
plate current. In this way high bias is
attained without causing diminution of
the detector tube’s plate current to he

4

7 "

T ALL HOLEFS

DIMENSIONS FOR THE FRONT PANEL. THE
WILL BE GIVEN IN A DIAGRAM

of the 226 second audio tube, equals 2V5.
With 5 milliamperes flowing in tube 4,
the bias through the 2,000 ohm resistor
R6 is 10 volts, so there is an ample safety
factor of 7V volts to prevent distortion
arising in the audio channel from under-
bias of this tube.

In the preceding stage, first audio, the
same value of biasing resistor is used,
but the current is about quarter as much,
so the bias is about volts negative.
This is nearly 100 per cent. excess safety
factor.

The detector depends for its distortion-
less operation on the grid bias principle
also, for it is a power detector, and is
worked at a bias of about 18 volts. A
single resistor accomplishes this by hav-
ing a third terminal. One extreme goes
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BASEBOARD DIMENSIONS
NEXT WEEK.

point. As this current is at
low, easily under 1 milliampere,
to obtain the requisite bias by the usual
means of having the biasing resistor
carry only tube’s plate current, a resistor
of about 50,000 ohms would be required.

The method of shooting through some
extra current to prevent reduction of the
plate current in the detector tube to the
point where there isn’t enough of it to
support a loud signal without distortion
was contrived by Prof. Glenn H. Brown-
ing during his work for the National
Company on the new MB29.

[Part II, the conclusion of this article,
will be published next wecek, issue of June
8th. The layout of parts will be shown

piciorially.]

vanishing
best very

Right or Wrong!

(Answers on page 12)

1. The impedance of a choke coil to
alternating current is the same as the AC
resistance of the winding.

2. The impedance of a condenser to
alternating current is equal to the recipro-
cal of the product of the capacity, the
frequency and the factor 6.283.

3. Tubes like the —71A, 245 and 250
are true power amplifiers, that is, they
amplify power.

4. The plate current in a vacuum tube
can be increased indefinitely by increasing
the voltage applied, just as in the case of
resistors.

5. If the wattage and voltage ratings of
a commercial resistor are known, the re-
sistance can always be found from Ohm’s
law. The resistance is obtained by divid-
ing the square of the voltage by the
wattage.

6. A parallel tuned circuit is a pure
resistance at the resonant frequency, and
the resistance is very high.

7. A series tuned circuit is a pure re-
sistance at the resonant frequency, and
the resistance is very low.

8. An inductance and a capacity have
reactances of opposite sign so that when
a coil and a condenser are connected in
series the total reactance is less than that
of either alone.

9. As a rule, a lower selectivity will
be obtained with a screen grid tube than
with a three-element tube even with the
best design of coupling transformer.

10. A higher amplification is obtainable
from a screen grid tube with resistance
coupling than with any other type of
coupling.
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Now—Power Detectlon

Great Volume Is Easily Handled Without Distortion

FIG. 1
A DIAGRAM OF A TYPICAL PLATE

BEND, POWER DETECTOR IN

WHICH THE GRID BIAS AND PLATE

VOLTAGE ARE OBTAINED FROM
THE SAME SOURCE.

LATE bend detection is rapidly gain-
ing in favor with designers of re-
ceivers. This method is less sensi-
tive than the grid leak and condenser
method of detection, but permits a far
greater input without overloading.
Several advantages accrue from the use
of plate bend detection. First, there will
be less frequency distortion because the
plate bend detector detects high frequen-
cies as well as the low. Second, there
will be less harmonic distortion on large
signal voltages because the plate bend
detector can handle several times as high
signal voltages without overloading as the
grid leak detector. Third, there will be
less microphonic noise. Fourth there will
be less tube and battery noises because the
possible high output of the plate bend
detector makes it feasible to eliminate
one or more audio tubes.

Power Detection

When the plate bend detector is oper-
ated so that very large signal output
voltages may be obtained it is called a
power detector. The adjustment of the
detector circuit required for this is a high
grid bias and a high plate voltage. For
example, on a 227-type detector tube the
grid bias may be 25 volts and the plate
voltage 180 volts. With this adjustment
of the circuit the detected output is very
nearly directly proportnonal to the input
voltage up to an input of about 30 volts,
peak value. The detected voltage across
the primary of transformer following the
tube is then about 10 volts, peak value.

If the transformer has a step-up ratio
of 1-to-4 the voltage on the grid of the
first audio amplifier will be nearly 40
volts, which 1is sufficient to load up a
—71A power tube, and very nearly enough
to load up a 245 power tube. Thus with
a power detector it is quite feasible to
design a receiver in which there is only
one audio tube, the power amplifier. It
is clear that the elimination of one or two
audio tubes will also eliminate -all the
noises and distortion which the extra
tubes would introduce.

Securing Sensitivity

But a peak signal voltage of 30 volts
cannot be obtained from ordinary radio
frequency amplifiers. It is obvious that
when a power detector is used a far
greater radio frequency amplification must
be used than when a grid leak detector
and two or three stages of audio are used.
Ordinarily it is not necessary to use more

By James H. Carroll

Contributing Editor

than one additional radio frequency tube.

The reason for this is that the efficiency
of a detector tube is proportional to the
square of the input voltage. If a radio
frequency amplifier having a step-up of
10 is used the detected signal will be 100
times as great. Thus one stage of radio
frequency amplification not only makes
up for the lower detecting efficiency of
the plate bend detector, but also for the
loss of amplification resulting from the
omission of one of the audio frequency
amplifiers.

Long Known Factors

The advantages of power detection have
been known for a long time. The reason
this type of detector has not been em-
ployed to any great extent in the past is
that it has been difficult to design and
build stable radio frequency amplifiers
of high gain. The advent of the screen
grid tubes, especially the 224, has
changed this condition. It is now possi-
ble to secure a very high, selective ampli-
fication with stability. Indeed, it is no
longer a great engineering feat to design
an amplifier which will pick up signals
originating two or three thousand miles
away and build them up to the point of
lcading up a power detector. It is almost
a matter of engineering routine.

A typical power detector circuit is
shown in Fig. 1. A high radio frequency
voltage is induced in the coil L by the
primary supposed to be coupled to that
coil. By selective tuning this voltage is
magnified many times and then impressed
on the detector tube, between the grid and
the cathode.

This is detected by virtue of the un-
symmetrical nature of the grid voltage,
plate current characteristic of the tube.
The radio frequency component of the
signal current in the plate circuit of the
tube goes through condenser C3 directly
to the cathode and the audio frequency
component is forced through the primary
of the transformer T.

The Voltage Divider

A total voltage of 205 volts is impressed
on the grid and the plate of the tube.
This voltage is divided in the ratio of 25
volts for the grid and 180 volts for the
plate by the potentiometer R, or in any
other ratio which might give better re-
sults. Two condensers, C1 and C2, are
connected across the two sections of the
potentiometer resistor. The total voltage
available can be apportioned to the grid
and plate at will by merely sliding the
contact on the potentxometer If the total
resistance of R is 25,000 ohms the contact
should be approxlmately 3,000 ohms from
the B minus end. If the drop in the left-
hand portion is adjusted to 25 volts the
plate voltage will be 180 volts, provided
that the total applied voltage is 205 volts.
The voltage divider may be a 25,000 ohm
wire-wound instrument, which can be ob-
tained in every well-equipped radio store.

Voltages Apportioned

Note that if the grid and plate voltages
are measured with ordinary voltmeters,
even those of high resistance per volt, the
readings will be less than the actual
values. Allowance should be made for
this, which is easy for the ratio of the
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RE BERK VO TAGE ON DETECTOR GRID

FIG. 2

A RESPONSE CURVE OF A POWER
DETECTOR GIVING THE RELATION-
SHIP BETWEEN THE PEAK RF
VOLTAGE IMPRESSED ON THE GRID
AND THE PEAK AUDIO VOLTAGE
ACROSS THE SECONDARY OF THE
FIRST AUDIO TRANSFORMER.

readings is nearly the same as the ratio
of the true voltages.

Response Curves of Power Detector

In Fig. 2 is shown a response curve of
a 227-type tube used as a power detector
with 25 volts on the grid and 180 on-the
plate. The curve gives under these con-
ditions the relationship between the peak
RF input voltage to the peak audio volt-
age across the secondary of the trans-
former.

An interesting feature of this curve is
that the output voltage increases almost
directly as the input up to 30 volts, after
which the output drops rapidly. It is not
advisable to increase the input voltage
above 30 volts, because for greater in-
puts the output will be distorted. If an
output greater than the maximum af-
forded by this detector is required, it will
be necessary to use an exira stage of
audio, or to increase both the grid bias
and the plate voltage on the power de-
tector.

Effect of Grid Current

The rapid decrease in the amplification
above 30 volts is due to the grid current
which flows when the grid is positive, and
therefore if the grid bias is increased a
greater output voltage can be obtained
before grid current begins to flow. The
limit to the increase in grid and plate
voltages is determined by the insulation
of the detector tube. In most tubes it is
possible to increase the voltages consid-
erably above those given before ioniza-
tion takes place. But there is no object
of increasing the voltages unless there is
sufficient RF amplification to deliver a
signal voltage in excess of 30 volts.
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Ways of Regeneration

How Weak Signals Are Built Up Much More Than Strong Ones
By Herbert E. Hayden

HE two principal ways of using re-

generation in a brodacast re-

ceiver are by the capacity and the
inductive methods. They are so called be-
cause one uses a' condenser for variation
of feedback and the other uses a coil
But in reality both use both capacity and
inductance. The paradox presented is that
the constant that is varied gives the
method its name.

A third method also works well. That
consists of variation of the amount of re-
sistance in the circuit, while the induc-
tance is not changed.

The inductive method is the most popu-
lar, because regeneration is readily as-
sured and control is good. A sturdy coil
is required, because it is constantly ro-
tated, and if not durable will work lose.
Also good flexible connections from the
tickler coil are required. The tickler set-
ting has to be changed for almost every
10 kilocycles, provided the circuit is
worked at or near maximum practical re-
generation. That point is just below the
oscillatory breaking point. Of course, no
mater in what way you obtain regenera-
tion, if you are considerably under
the allowable maximum you may turn the
tuning dial over hundreds of kilocycles in
the broadcast range without having to
disturb the tickler or feedback coil.

Spreads Out Less

Greater rigidity usually is obtained by
the capacitative method, and besides the
connections to the regeneration control
do not have to be pigtail leads or equiva-
lent. The arc of practical use is usually
narrower with capacity, that is, the re-
generation required for the highest wave-
length and for the lowest wavelength are
represented by fewer degrees of a circle.
The regeneration range is the same, but is
crowded on the knob. As a compensatory
feature, it is possible to obtain good re-
generative effect over a much wider band
of frequencies without having to disturb
the regeneration condenser’s setting. The
very condition of crowding the total use-
ful sweep of the knob into a smaller space
partly explains this. The ratio is about
6-to-1, That is, for 180 degrees through
which a tuning dial is turned, the ca-
pacity controling regeneration is turned
through 30 degrees. .

Resistance control affords the widest
separation. The resistor may be placed
across a fixed tickler or it fmay be con-
nected in series. If in parallel, then the
resistor does not change the plate cur-
rent. If in series it materially reduces the

INDUCTIVE REGENERATION, CONSISTING OF A ROTATABLE COIL LS.
THE TICKLER ALSO IS INDUCTIVE RELATIONSHIP TO THE PRIMARY
L3, THEREFORE IF INSTABILITY ARISES IT MAY BE CURED IN MANY
INSTANCES BY REVERSING CONNECTIONS TO L3 TO MAKE THE RELA-
TIONSHIP BETWEEN THE TWO PLATE COILS OPPOSITE IN PHASE.

plate current as greater damping or re-
sistance is introduced. In many circuits
it is inadvisable to change the flow of plate
current that way, as the impedances are
unbalanced.

Remedies for Spillover

1f too much regeneration is obtained by
the coil method, a variable resistor may
be placed across the tickler coil, and the
resistor’s knob turned -until regeneration
is controllable by the tickler coil at the
lowest receivable wavelength. Then the
tickler will provide regeneration up to
the highest wavelength. Or, the tickler
coil may be removed from the front panel
and the variable resistor placed there in-
stead, connected in parailel with the
tickler. A range of 0-25,000 or 0-50,000
ohms is suitable.

Permanent reduction of the plate volt-
age in the regenerated circuit to a voltage
that renders stability easily attainable is
another way out, if too much regenera-
tion is present. This is true no matter
how regenration is obtained. Reversal of
the primary connections of a three-circuit
tuner often helps too.

Hardly a factory-made receiver on the
market to-day uses regeneration, in the
sense of deliberate introduction of man-
ual control of positive feedback. The
Super-Heterodyne is no exception, as re-
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THE CAPACITY METHOD OF REGENERATION IS USED IN THIS CIRCUIT.
THE CONDENSER FROM PLATE TO PLATE PRODUCES THE REGENERA-
TION IN THiS CIRCUIT. THERE ARE OTHER METHODS OF CONNECTING

SUCH A CONDENSER

generation is used there for a different
purpose, that of producing oscillation for
the intermediate carrier frequency, and
there is no manual control of the regenra-
tion.

In fact mercantile receivers are de-
signed in just the opposite direction:
elimination of all possibility of sequeals
and feedbac. This often accounts for low
ensitivity in multi-tube factory-made sets.
) Regeneration is not for everybod. It
is a great sensitivity asset, but it requires
a little practice before its proper use
comes easy. How effective regeneration
is, can hardly be stated, since its effect is
proportionate to the weakness of the sig-
nals. The louder the signals the less ef-
f;ctive is regeneration, the weaker the
signals the more effective it is. There-
fore it is most effective where effect
is most needed. It permits a four-tube
regenerative receiver to be as sensitive as
a six or seven-tube receiver. Therefore
it is economicla indeed.

A slight detuning effect is introduced by
all forms of regeneration. The inductive
method and the capacity method are about
equal in this respect, while the resistance
method introduces the least amount of
detuning. The tuned circuit regenerated
is the one detuned. For instance, if the
grid-to-filament circuit is tuned, as is
usual, then pressing to greater regenera-
tion by adding capacity will require re-
duced capacity for resonance in the tuned
circuit.

Inductively varied regeneration works
in the opposite direction, since the sec-
ondary’s inductance is lowered when the
tickler is “tightened” or made ‘more nearly
parallel with the sceondary. This is due
to absoption. Where there is mutual in-
ductance, as between tickler and second-
ary, it is equivalent to fields in parallel.

Regeneration is a subject not fully in-
vestigated even yet. Much about it is a
mystery. But its effectiveness has been
gauged. In the required technical terms
it is expressed thus: regeneration varies
directly in proportion to the two-thirds
power of the grid space. [The grid space

“is. the grid bias change necessary to

change the plate current from zero te
saturation.]
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N ew Modernistic D

Beautifies

HE response to the first instalment

of the article on the National MB-

29 receiver, published in the May
18th issue, demonstrated that radio fans
and custom set builders all over the coun-
try are eagerly looking for an outstand-
ing receiver. The recognition of the
merits of this receiver
was instantaneous, and
the response was over-
whelming in volume.
Few other receivers in
recent times created
such interest as this.
Scarcely had the issue
containing this instal-
ment reached the
readers before requests
for additional details
began to deluge the
office. Part II, in the
May 25th issue, con-
tained further in-
teresting details.

No doubt the keen
interest in the receiver
was due to the proni-
inence of the two de-
signers, James Millen

The Natignal modern- and  Prof. Glenn H.

used on the MB-29 Browning, a promi-
radio ffel‘ilaency amp- nence well deserved
"’ by past outstanding

successes. But that
alone did not account for the interest
displayed, for, judging by the written and
oral inquiries received, those interested
are capable of judging a good receiver by
its schematic form and by its electrical
design. Some, undoubtedly, were attracted
to it by the trans-continental reception
credited to it by the designers—nine
coast-to-coast reception feats on the
speaker in one night!

Substituting Parts

Some readers have asked what parts
are used in the MB-29, although a list of
parts was given in the first instalment.
1t is suspected that many of these readers
wanted to make substitutions of parts
rather than to use the parts recommended

and designed for the receiver. It cannot
be denied that substitutions of parts can
be made, but if they are the receiver will
no longer be that designed by Millen and
Browning.

It would not be fair to the designers to
wire up a medley of parts in accordance
with the MB-29 schematic diagram and
then blame them for any unsatisfactory
results.

Points of Interest

One of the points which has elicited
much comment is the method introduced
by Mr. Browning for obtaining a high
grid bias on the detector without using
an excessively high bias resistor. One
man who tried it out found it no better
than a simple grid bias resistor. For ex-
ample, he asserted that the resistor R4
may be inserted or taken out without the
slightest change in the results. But this
observation is at variance both with the
experiments of members of the Rabio
WorLp staff and with the theory. The
method works just as theory indicates and
as Mr. Browning asserts.

Indeed, it works so well that there is
no doubt that shortly it will not only be
applied to all plate bend detectors, but
also to all resistance coupled amplifiers
employing AC tubes. It is of advantage
in all AC circuits in which the plate cur-
rent is very low.

No Side Band Cutting

Questions have been received as to
the quality of the output of this receiver
or tuner. How can these be answered?
The quality of any receiver is almost en-
tirely’ dependent on the kind of audio
amplifier that is used. The tuner has very
little to do with it. There are three fac-
tors, however, which have some bearing

lii;ght or Wrong?

(Questions on page 9)

1. Wrong. The impedance of a choke
coil is equal to the square root of the
sum of the squares of the AC resistance
and the reactance. In most good choke
coils the reactance is so large compared
with the resistance that the impedance of
the coil may be taken as equal to the
reactance.

2. Right. This is the reactance of the
condenser, and since in nearly all con-
densers the resistance jis negligible, the
reactance is the impedance.

3. Wrong. No tube is a power ampli-
fier, because no power is put into it. Every
tube is a voltage amplifier, but the so-
called power tubes are designed so that
the volt-ampere output is large.

4. Wrong. There is a definite limit to
the current, depending on the temper-
ature of the filament. The limiting cur-
rent is called the saturation current, pres-
ent during severe overloading.

5. Right. The current flowing in the
resistor is equal to the voltage across it
multiplied by the resistance and the power
is the product of the current and the
voltage. Hence the resistance is equal to

the voltage squared divided by the wat-
tage rating.

6. Right. Strictly, it is only true when
the resistance of the coil is negligibly
small, or when the resistance in the coil
is equal to that in series with the con-
denser. Practically it is true for all radio
frequency tuned circuits.

7. Right. This is strictly true. The
resistance is simply the total AC resistancc
in the circuit.

8. Right. The reactance of the coil is
positive, which means that the current
lags behind the voltage. The reactance
of the condenser is negative, which means
that the current leads the voltage.

9. Wrong. As a rule, if the trans-
former is designed properly, the selectiv-
ity will be greater, provided conditions
are similar.

10. Right. The screen grid tube re-
quires a very high load impedance, and
it is not possible to get as high impedance
with a tuned circuit as with a resistance.
But no selectivity can be obtained with
a resistance, and therefore a tuned circuit

has to be used.

Five-Tube AC Tuner, *
Constitutes Highi

By J. E.

Tech

on the quality, namely, selectivity, stabil-
ity and detection.

If the selectivity is too great the high
audio frequencies will not be reproduced
as strongly as the low and the middle fre-
quencies. But it is rather difficult to de-
sign a radio frequency amplifier and
tuner, without using maximum regenera-
tion, which is so selective that the high
frequencies will suffer appreciably. In
the MB-29 no regeneration is used. Sen-
sitivity is obtained by straightforward
amplification, and selectivity by using four
tuned circuits.

Instability in a circuit usually introduces
noises into the signal, which, of course,
mar the quality. But this radio frequency
amplifier has been stabilized by shielding,
filtering and by the use of screen grid
tubes. Stabilization is one of the features
of the circuit.

The third factor which results in poor
quality is faulty detection. This means
essentially overloading of the detector
tube. The plate bend detector, which is
used in the MB-29, is recognized as the
best when loud signals are to be detected.
It gives the greatest fidelity, the least
harmonic distortion, and the least noise.
It is called power detection.

So the quality of a receiver incorporat-
ing the MB-29 radio frequency amplifier
and power detector depends on the fidel-
ity of the audio amplifier that is used
with it.

Modernistic Dial

Those who have read the second instal-
ment of this article, which appeared in

LIST OF PARTS

L, L5, L6, L7—Four National radio fre-
quency choke coils.

L1, L2, L3, L4—Four National SG RF
transformers with by-pass condensers
and RF chokes inside shields.

C1, C2, C3, C4—Four National tuning
condensers for the SG RF transformars.

C5, C6, C8, C9-—Four 1.0 mfd. by-pass con-
densers.

C7—One .001 mfd. by-pass condenser.

R1—One 106 ohm resistor.

R2—One 60 ohm, center-tapped resistor.

R3—One 1,800 ohm grid bias resistor.

R4—One 20,000 ohm resistor.

R5—One 50,000 ohm wire wound poten-
tiometer.

One National drum dial with modernistic
escutcheon and color wheel; scale cali-
brated in frequencies.

One National aluminum MB-29 chassis.

Four 224 type screen grid tubes.

One 227 type detector tube.

One 7x18” front panel.
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%ial with Color Wheel
MB-29

with Screen Grid Tubes,

y Sensitive Circuit

nderson

' Editor

Y

favorite station on the blue network
when the window is blue. No doubt each
individual can think of a station for which
yellow is the most appropriate color. The
kaleidoscopic feature of the dial lends a
bit of color which gives a charming effect.

The Choice of Audio Amplifier

Already requests for specific recom-
mendations of audio amplifier and loud-
speaker to use with this radio frequency
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inductor-dynamic and there soon will be
condenser speakers.

It might be said truthfully that a radio
receiver, including radio and audio fre-
quency amplifiers, is no better than the
power supply. A common mistake is to
employ a power supply designed for a
smaller receiver than the one for which
it is used. When this is done the regula-
tion of the voltage will be very poor, am-
plification will be uncertain and there
will be considerable noise in the output.
It is never a mistake to use an oversized
eliminator.

When a combination amplifier and
power supply is used, it is advisable to
use a separate B battery eliminator for
the radio frequency circuit because am-
plifier and power supply have been de-
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2.5 RC

CIRCUIT FORMATION OF THE MB-29, SHOWING THE SPECIAL METHOD OF INTRODUCING EXTRA CUR-

RENT THROUGH THE POWER

DETECTOR’S BIASING RESISTOR R3. THE EXTRA CURRENT IS BLED

FROM THE B SUPPLY BY R4, SO THAT THE BIASING RESISTOR R3 WILL NOT HAVE TO BE SO LARGE AS
TO FRITTER AWAY PRECIOUS PLATE CURRENT OF THE DETECTOR (TUBE AT EXTREME RIGHT).

the May 25th issue, no doubt noticed the
attractive modernistic escutcheon with
the drum dial, which appeared on the
photograph of the amplifier. The artistic
lines of this escutcheon cannot fail to
please the discerning eye. The new Na-
tional dial represents a distinct departure
from common practice, and a pleasing
onel:l The escutcheon is reproduced here-
with.

Aside from the modernistic appearance
of this escutcheon, there is a novel fea-
ture which cannot be seen 1n the illustra-
tion. The scale on the drum is printed on
a transparency and the dial light is inside
the scale so the numerals are projected
on the square, translucent window. In
the center of the window is a diamond-
shaped indicator, inside of which the fre-
quency to which the circuit is tuned ap-
pears. This greatly facilitates exact tun-
ing of the circuit.

There is still another point of novelty.
"The light is surrounded by a polyhedral
cylinder, the sides of which are trans-
parent films of many colors. As the drum
turns the cylinder also turns, and the
window assumes kaleidoscopically all the
colors of the rainbow.

The order of succession of the colors
can be changed so that some of the sta-
tions can be recognized by the colors that
appear on the window. For example,
the colors can be arranged so that the
favorite station on the red network will
tune in when the window is red, and the

amplifier have been received. The only
recommendation that can be made is that
a first class amplifier and the best speaker
available should be used. The National
Company has an admirable 245 push-pull
power amplifier it uses with this circuit.
The speaker used should be suited to the
power tube or tubes employed in the final
stage.

There are many good amplifiers avail-
able. There are resistance coupled, im=
pedance, dual impedance, transformer and
push-pull coupled amplifiers. There are
amplifiers for medium power tubes and
for power tubes. Many fans already have
good amplifiers, others have parts for
good amplifiers, and still others now want
to buy the best amplifiers that can be
had.

Good Eliminator Essential

There are also many good lpudspeakers
available. There are magnetic, dynamic,

signed to work well together and the
balance may be upset by any extra load.

The MB-29 radio amplifier requires a
total current of about 30 milliamperes at
a maximum voltage of 180 volts. Part of
this current is taken by the two potenti-
ometers, namely R5 and R3R4. If a sepa-
rate eliminator is used for the amplifier it
should be able to maintain a voltage of
180 volts when 30 milliamperes are flow-
ing. This is not a severe requirement. 1f
a common voltage supply is used it
should be able to supply the extra 30
milliamperes without appreciably reduc-
ing the voltage or without increasing the
ripple in the current supplied.

The filters used in the radio frequency
amplifier are not effective in reducing the
ripple because their only purpose is to
filter at radio frequency. and the ripple
frequency is practically all 120 cycles.

(Continued next week)
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FIG. 754
A FULL WAVE RECTIFIER EMPLOYING ELECTROLYTIC CONDENSERS
AND A SINGLE 20-HENRY CHOKE COIL IN THE FILTER.

I WISH TO BUILD an eliminator sup-
plying 180 volts maximum and a current
of about 65 milliamperes. I want to use
an -80 rectifier tube and electrolytic con-
densers. Please show a diagram.

(2)—Will it be necessary to use more
than one 20 henry choke? I have one.

(3)—What type of resistance do you
recommend for the voltage divider?

ERIC OLAND,
Rockford, Iil.

(1)—See Fig. 754.

(2)—Not if you use electrolytic con-
densers of very large capacity. But the
wire on the coil used should be large
enough to carry the 65 milliamperes with-
out saturation.

(3)—Use a wire-wound resistance strip
having movable taps. This will allow you
to adjust the various output voltages, ex-
cept the highest, to any value required.
A total resistance of about 12,000 ohms
will do.

%* * %*

THERE IS A hissing noise in my re-
ceiver whenever the volume is loud, but
reception is all right on weak volume. It
seems to be directly due to the signal.
What do you suppose is the cause of
this noise? My set is resistance coupled
and I have used the same tubes for about
a year.

(2)—The noise is more frequent on
low notes than on high, which makes me
think it is a case of overloading.

JOSEPH MEYER,
Bronx, New York.

(1)—It is difficult to locate the source
of such a noise because it does not con-
tinue and because there are so many
places where it could be. Undoubtedly, it
i1s a case of overloading of some kind. It
may be a condenser which breaks down
partly on high signals, or the insulation
at some point in the circuit. It may be
due also to a defective resistor. It may
pass a certain amount of current but when
the demand exceeds this there may be
arcing. Again, it may be due to faulty
adjustment of the grid bias. It may be
that the bias is too great so that when
the signal increases beyond a certain value
the plate current is entirely cut off. The
same effect might be obtained if the tubes
are exhausted.

(2)—Yes, everything seems to point to
a type of overloading.

* %+ *

PLEASE SHOW a simple AC receiver

employing one 224 tube, two 227s and one
A

(2)—Would it be possible to build such
a receiver with a single tuning control
without using any trimmer condensers?
If not, please show where to put the

trimmers.
AARON METZGER,
Cleveland, Ohio.
(1)—See Fig. 755 for such a receiver.
(2)—While it is possible it is not ad-

visable because it is very difficult to make
the set selective. The circuit diagram
shows on trimmer across the first tuning
condenser.

* k%

HOW HIGH signal voltage can be ap-
plied to a push-pull stage with two 245
tubes before the tubes are loaded up to
the limit, assuming 250 volts on the plates
and 50 volts bias?

(2)—If the transformer feeding this
stage has a total step-up ratio of 4-to-1
and if it is preceded by a 227 tube, how
much should the bias on that tube be,
assuming that for low notes the primary
is such that two-thirds of the voltage in
the plate circuit is dropped across the
transformer?

(3)—Would it be necessary to employ
two stages of audio ahead of the push-
pull stage, or will a single stage be
enough?

(4)—In a resistance coupled amplifier
of three stages and,a 250 tube in the final
stage and two 240 type tubes, what will
the signal voltage drop across the first
coupling resistor be when the 250 is
loaded up to the limit, assuming that the
bias on that tube is 84 volts?

JUDAH C. FEINBERG,
Brooklyn, N. Y.

(1)—It is safest to figure on twice the
input voltage for a single tube, that is,
100 volts peak value. Actually, the voltage
may be much higher before serious over-
loading occurs in the push-pull stage. But
the object of the push-pull stage is not to

ANTENNA

get more volume with a given amount of
distortion, but to get a given volume with

- the least possible distortion.

(2)—4%% volts.

(3)—1t is better to use two stages ahead
of the power tube, unless the detector is
of the power type. If the grid leak
method of detection is used, with only two
audio stages, the detector is the first to
overload. If power detection is used a
single stage ahead of the push-pull is
enough, provided that there is enough
radio frequency amplification.

(4)—It will be *approximately .093 volt.

x %

WHAT IS the purpose of the small by-
pass condenser in the plate circuit of the
detector? I have a receiver which seems
to work just as well without this con-
denser as with it.

(2)—My receiver at times give out un-
earthly shrieks. Recently I installed a
glass panel in place of a bakelite panel.
No other change was made. Since the
noise was not present before the change
I wonder if the glass panel could be the
cause of the noise. What do you think?
There are several frequencies of this
noise.

(3)—What is the power required to
operate the filament of a 245 type tube?

(4)—What is the power required to
operate the heater in a 227 or a 224 tube?

GILBERT EDWARD,
Covington, Ky.

(1)—The purpose of the by-pass con-
denser in the plate circuit of the detector
is to provide a low impedance path for
the radio frequency currents in the output
of the tube. For best detecting efficiency
the impedance to radio frequency currents
should be as low as possible and that to
audio frequency currents as high as pos-
sible. A detector tube works fairly well
without the condenser when the primary
of the transformer or other plate load has
a high distributed capacity.

(2)—You seem to have a brand new
type of trouble. It is quite possible that
the noise is a type of microphonic howl,
induced by the vibrations of the panel
The glass panel may be set in vibration
at one or more of its natural periods by
vibrations from the loudspeaker or the
audio transformers, and these vibrations
may be communicated to the elements of
the tubes. The glass panel cag be set into
vibration very easily and it can vibrate
in any one of several natural modes, both
flexural and longitudinal.

(3)—The power required by the 245 tube
is 3.75 watts. . .

(4)—The power required by either of
these heater tubes ts 4.375 watts.
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A FOUR-TUBE AC RECEIVER, USING THE NEW 224 SCREEN GRID TUBE

AS RF AMPLIFIER. .CA AND CG ARE .0005 MFD,, R1 IS 0-5,000 OHMS; R2,

1,000 OHMS; R3, 50,600 OHMS; R4, 1000 OHMS; R5, 1,500 OHMS FOR 171A.

THE BYPASS CONDENSERS ARE AS LARGE AS YOU HAVE, EXCEPT THAT

Clo0 MUST BE AT LEAST 4 MFD. C1 1S 70 MMFD,, LEFT IN POSITION AFTER
IT IS SET TO MAKE THE DIALS TRACK.
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FIG. 756
HOW TO CONNECT A 25-WATT
LAMP FROM GROUND OF SET TO
GROUND OF AC LINE.

IS THERE any advantage in using two
stages of push-pull over a single stage?
[f so, what?

(2)—If a push-pull stage is used ahead
of the power stage, should another am-
plifier be used between the detector and
the push-pull, or can the detector deliver
enough undistorted output to load up the
final stage?

(3)—Could push-pull be used to ad-
vantage in the intermediate amplifier of
a Super-Heterodyne? If so, what would
the advantage be?

(4)—Please explain the production of
squeals in a Super-Heterodyne, that is,
cross-talk between two stations widely
separated in the frequency scale.

LESTER HOLMES,
Lincoln, Nebraska.

(1)—There is about as much advantage
in using a push-pull stage ahead of the
power stage as to use push-pull in that
stage. A push-pull amplifier prevents the
generation of harmonics no matter where
it it. The only question is whether it is
necessary to prevent the harmonics which
a single-sided stage would produce. It is,
because no matter how feeble they are,
they will be amplified in the final stage,
not as harmonics but as fundamentals.

(2)—That depends on the type of de-
tector and the power handling capacity
of the final stage. If a power detector
is used, it is not necessary to use an addi-
tional stage of amplification. Neither is
it necessary to use it if the final push-
pull stage contains a couple of 112A or
171A tubes. )

(3)—There is no advantage at all in
using push-pull in the intermediate fre-
quency stages. Any harmonic distortion
introduced by the tubes is tuned out by
the intermediate frequency filter.

(4)—The squealing is due to the fact
that any two stations separated by twice
the intermediate frequency come in at the
same point on the oscillator dial and
hence simultaneously produce a beat fre-
quency which will get through the inter-
mediate filter. The only way to eliminate
this squealing is to tune out the undesired
station at radio frequency. This is facili-
tated by using a high intermediate fre-

uency.
a ¥y * k%

I RECENTLY READ an article which
stated that if a certain number of trans-
mission units (TU) is impressed on a
loudspeaker the armature will move a
certain distance. What does that mean?

(2)—What is the meaning of TU? I
have seen it defined at 10 times the com-
mon logarithm of a ratio of currents or
voltages and I have also seen it defined
as 20 times a ratio of powers. Which is
right, if either is? )

(3)—Please illustrate the meaning of
the TU with numerical examples.

WALLACE KIRK,
New York, N. Y.

(1)—The only meaning that can be at-
tached to that statement is that the writer
had a hazy understanding of the TU.

(2)—Both of these definitions of the
TU are correct, provided that they are
applied correctly. For voltages and cur-
rents the definition contains the factor 10
and for power the factor 20. The reason

for doubling the factor for power 4s that
power is proportional to the square of
current or voltage, or that it is propor-
tional to the product of current and volt-

age.
(3)—Suppose the signal voltage at the
input of one tube is E volts and the
signal voltage at the input of the next
tube is k times greater, that is, kE. The
ratio of these voltages is kE/E, or k.
The amplification in terms of transmis-
sion units is then 10xlogk, the common
logarithm being used. The value of k
may be 25, for example. The common
logarithm of 25 is 1.398. Hence the am-
plification is 13.98 TU. The amplification
of currents would be determined the same
way, wherever that would have any mean-
ing. If the amplification at one frequency
is. compared with that at another the am-
plification at one of these can be taken
as the “zero level.” The amplification at
the other, in comparison, would then be
either “up” or “down,” depending on
whether it was greater or less. Suppose
the amplification at 400 is 60 TU and that
it be taken as “zero” level. Then if the
amplification at some other frequency, say
10,000 cycles, is 40 TU, it is 20 TU down.
If the voltage amplification at 400 cycles
is 10,000, that is 40 TU, and at 10,000
cycles 100, that is, 20 TU, the relative
power outputs at these two frequencies
1s 20xlog (10,000/100), or 40 TU. Thus the
power output at 10,000 cycles is 40 TU
down at 10,000 cycles as compared with
the output at 400 cycles. The correct
name for the transmission unit is the
decibel (DB). .
* ok

PLEASE SHOW how to connect a
lamp from ground cold water pipe to
reduce hum in an AC set.

(2)—How is maximum power output ob-
tained 'in audio transformer coupling?

JAMES BLACK,
Superior, Wisc.

(1)—See Fig. 756.

(2)—In Fig. 757 Rl is the resistance
in primary and R2 that in secondary.
Maximum power output obtains when
L2R1=LIR2. * 4 %

WHAT TYPE of meter would you rec-
ommend for measuring the plate current
in a resistance couple amplifier using 240
type tubes?

(2)—What type of meter do you recom-
mend for measuring the plate voltage in
such circuit? I have a high resistance

R1

t1 L2 R2

FIG. 757
SIMPLIFIED REPRESENTATION OF
A TRANSFORMER CIRCUIT WITH
RESISTOR REPRESENTING THE
R2 LOAD.

meter and when I connect it between the
plate and the filament I get such a low
reading that I am suire I either have the
wrong meter or that I am not using it
in the right way.

(3)—Are heater type tubes (227) good
amplifiers in resistance coupled circuits?
What voltage step-up per stage can be
expected with such tubes?

(4)—Is it better to use high coupling
resistances than low ones from the point
of view of stability of the circuit?

JOHN MORENO,
Fort Worth, Tex.

(1)—It depends on the voltages and the
coupling resistors as well as on the tubes.
Perhaps the safest is to use a milliam-
meter having a range of 0-5 milliamperes..
In some instances the current will be
less than one milliampere, but the 0-5
meter can measure accurately down to
less than half a milliampere.

(2)—A vacuum tube voltmeter or any
other non-current drawing voltmeter.
No ordinary voltmeter, even one of high
resistance, will measure, accurately the
plate voltage of such a circuit. But it is
not necessary to measure the voltage at
the plate. Connect any voltmeter of suit-
able range from the filament to the B plus
post on the coupling resistor. If that
voltage is correct, and if any current at
all flows through the resistor, the tube
gets enough voltage for proper operation.

(3)—These tubes are fair amplifiers in
resistance coupled circuits. A step-up per
stage of 7.5 can be obtained by using
high plate coupling resistors.

(4)—As a rule, greater stability, as
well as higher amplification, can be ob-
tained if high value coupling resistors are
used. It is practical to go as high as

half a megohm. h
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WHAT ZONE DO YOU LIVE IN?

WHO IS THE COMMISSIONER?

ARK:

D‘ ZONE 1
ZONE 2
ZONE 3
- ZONE 4
% Z20NE S

o
o

THE FIVE ZONES INTO WHICH THE FORTY-EIGHT STATES ARE DIVIDED.

THERE IS A FEDERAL RADIO

COMMISSIONER APPOINTED FROM EACH ZONE

Wm. D. L. Starbuck Ira E. Robinson
Second Zone

First Zone

Ford Starts Radio

Message Corporation

Detroit.

A request before the State Utilities
Commission at Lansing for the approval
of a $100,000 stock issue by the Ford
Communications Company, a Delaware
corporation, disclosed the formation of a
radio service company backed by the
Ford interests.

The company is headed by Edsel Ford,
as president and treasurer. Other offi-
cers of the corporation are: Peter E.
Martin, vice-president, and B. J. Craig,
secretary. The original directors are
Henry Ford, A. V. Line, C. S. Peabbles,
and L. E. Grey, the last three of Wilm-
ington, Del.

The company plans to engage in na-
tional and international radio and cable
communication.

Eugene 0. Sykes
Third Zone

Chas.

McK. Saltzman
Fourth Zone

Harold A. Lafount
Fifth Zone

Weir Made Manager

of Canadian Stations

The Canadian National Railways has
placed at the head of its eleven broad-
casting stations E. A. Weir, who for four
years has been the company’s publicity
agent in London.

He was born on a Canadian farm. He
is a graduate of a Canadian agricultural
college and has been a lecturer in veterin-
ary science, a judge of livestock, a bank
manager, a Government land surveyor,
an advertising expert, a magazine editor
and a newspaper contributor.

VAN HORNE ENLARGES

The Van Horne Tube Company, of
Franklin, Ohio, one of the oldest in the
business, has undergone an expansion.
Another large factory has been purchased.
The president is David M. Kasson. John
S. Van Horne, scientist, is vice president.

Why No Telephones
On Trains? Dill Asks

‘ Washington.

Senator Dill, of the State of Washing-
ton, said the United States is backward
in not having radio telephones on rail-
road trains, although it leads the world
in other branches of radio.

He promised to bring up this subject
in the Senate.

“Television” New Act
On Vaudeville Stage

Atlantic City.
“Television,” a vaudeville act that con-
stitutes a demonstration of television, has
been booked for ten weeks at the Steel
Pier. Actors under floodlights outside
the stage are televised and the result
screened for the benefit of the audience.

—




e

June 1, 1929

RADIO WORLD

17

AG QUTSELL
BATTERY SETS
NEARLY 9-10-1

Washington.

The average value of each radio re-
ceiving set sold through the United States
during the first quarter of 1928 was $165
compared with a value of $158 per set
in the last quarter of 1928 and $167 for
the months of July, August and Septem-
ber, 1928, according to a statement made
public by the Department of Commerce.
The sale of AC sets compared with bat-
tery sets was almost 9 to 1. The state-
ment follows in full:

Replies from 7,581 radio dealers in the
United States indicated a retail volume
of business amounting to $25,540,245, dur-
ing the first quarter of this year, accord-
ing to results of the April 1st, 1929,
quarterly survey of radio stocks in deal-
ers’ hands, compiled by the Department
in cooperation with the Radio Division of
the National Electrical Manufacturers As-
sociation.

Figures Compared

This figure compares with $20,508,666
worth of business by 6,766 reporting deal-
ers the third quarter and $37,975,15 by
6,569 dealers the fourth quarter of last
year. The fourth quarter’s business 1is
believed to have been substantially influ-
enced by holiday trade. The dealers re-
ported 139,347 electric and 15,623 battery
sets sold during this period; this number
divided into the total volume of business
amounts to an average of $165 per set,
as compared with $158 per set for the last
three months of 1928, and $167 per set for
the period of July, August, and Septem-
ber, 1928.

The average volume of business per
dealer was $3,370 for the initial three
months of 1929, whereas the correspond-
ing figures for the third and fourth quar-
ters oi 1928 were $2,470 and $5,790, re-
spectively.

Dealers Had 30,153 Dynamics

Forms were sent to 39,159 dealers on
April 1, 1929, to 32,159 on January 1, 1929,
and to 31,573 on October 1, 1928 and re-
plies received were 7,581, 6,569, and 6,766,
respectively. )

Sixty per cent. of the total replies,
which originated in the New England,
Middle Atlantic and East North Central
States, showed that 59 per cent of the
total business reported for the United
States was consummated there.

Stocks of electric sets held by the
dealers replying amounted to 62,190, with
the number of battery sets held about
one-ffth as large; 30,153 dynamic speak-
ers were held by these dealers, and a new
item was added to the survey, covering
stocks of separate radio cabinets, which
amounted to 17,136 on April 1st, 1929.
This shows that on an average one out
of every four sets held by these deale::s
is stocked in a cabinet that did not origi-
nate with the set.

— —

NEW HAMMARLUND PARTS

The three new Hammarlund parts
shown in the May 25th issue of Rabpio
WorLDp are made primarily for manufac-
turers’ use, although they may be used
to advantage by amateur and custom-set
builders. The neutralizing condenser
strip described was erroneously cata-
logued in one line. The proper designa-
tion should be, catalog number EC-35-
KW3 for the strip.

LLL Tm =

240 . s]

Great for Detsctor or In audlo channels whers
a resistor or impedance coll Is in the plate eirsult.
Fil. 5 voits DC, plate 90 to 180 volts.
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KELLY TUBE COMPANY

Walter ). McCord, Manager
5§57 DEY STREET, NEW YORK CITY
Suite 6 Tel. BARclay 8659

Vorzimer’s Career
at New Height

From a tiny radio store started in a
small room in the Yorkville section of
Manhattan seven years ago, with smali
capital, to probably the largest individual
radio store in New York City, is the
business miracle performed by “Sid”
Vorzimer, head of the Yorkville Radio
Company. This company. now settled in
its new location, 149 East 86th Street, does
a yearly business of over $750,000 in
radio sets, parts and accessories.

The little business started by Mr. Vor-
zimer grew rapidly from the start, neces-
sitating three removals to larger quarters.
The new store has set-back display win-
dows, a mezzanine floor and a subway
store. The space covered is seven times
that of the former store.

Believing that home movies are a nat-
ural auxilliary to radio as the best form
of home entertainment, the new store
houses a special home movie department
with leading standard equipment, also a
camera department.

Mr. Vorzimer bears the honorary title
of Mayor of Yorkville.

SOUND OF DERBY
AIR-RECORDED

Pathe Soind News photographed the
Kentucky Derby at Churchill Downs with
cameras operating in synchronism with
radio receivers which recorded the sound
on film running through a machine in
New York, step by step with the cameras.

The films bearing the pictures came
the 900 miles away from Kentucky to
joixll1 their sound film mates, and matched
well.

The only connection between the sound
recording devices in New York and the
cameras at the race track in Kentucky
was through the radio waves, which not
only bore the words and cries of the
cheering throngs as Van Dusen scampered
to victory, but also the impulses which
kept the two tiny whirring motors run-
ning turn for turn with each other.

The result was used to supplant the
Kentucky-made sound track in the re-
lease of Pathe Sound News.

This “remote recording” of sound and
picture had never been done save under
perfected laboratory conditions at short
range. Pathe engineers are now engaged
in setting up devices for the performance
of a similar recording between Culver
City, California, and New York.

NEW CORPORATIONS

Good-Will Radio Stores, Brooklyn, N. Y.—Attys.
Becker & Fink, 15 Park Row, New York, N. Y.

Lyons Radio Sales, Inc., Philadel hia, Pa.—Cor-
poration Trust Co. of America, ilmington, Del.

Musical Radio Corp.—Attys. Buchdahl, Males &
Lempel, 276 5th Ave., New York.

Aladin Radio Laboratory—Atty. H. X. Blum, 18
East 41st St., New York.

Radio Systems, publish pamphlets—Atty. A. H.
Goodman, 1,482 Broadway, New York, N. Y.

Almark Radio Company, Roclhiester—Atty. S. D.
Cohen, 8 West 40th St., New York, N. Y.

W. '1. Borenstein, radios—Atty. B. Jaffe, 50
Court St., Brooklyn, N. Y.

Mellaphone Corporation, Rochester, sound de-
vices for theatres—Atty. W. Eber, Rochester,

Ma§v Radio and Television Corp.—Prentice-Hall,
Inc. of Delaware, Dover. .
"Hillside Radio Shop, Newark, N. J—Auy. Wil
liam Osterwill, Newarl T
lWalbert Radio Corp‘,' Dover, Del.—U. S. Corp.

Sylvania Radio Co., Inc.,, Wilmington, Del.—
Corp. Service Co. .

Cgin Radio Corp., Jackson Heights, L. I.—
Delaware Registration Trust Co.

GUARANTY RADIO GOODS CO.,
145 Weat 45th Street, N Y. City.
(Just East of Broadway)
Pilease ship st once one 0-800 volta AC snd DC higb
resigtance voltmeter, sccurate to 1% plus or minus (Cat
No. 800); meter equipped with 8-ft. eord, moulded v
receptacles, tips and hanger.
{Put eross in proper square below.]

[J $7.00 enclosed

O I will pay postmsn $7.00 plus few cents extrs fer
postage.

1 s m

EVEREADY SOLE
SALES UNIT FOR
RAYTHEON TUBE

The National Carbon Company assumed
control of the production and distribution
of the Raytheon Manufacturing Com-
pany’s entire output of radio tubes. The
product will be marketed under the brand
“Eveready-Raytheon.”

The tubes are manufactured under
patents owned exclusively by the Ray-
theon Manufacturing Company and under
licenses granted by the Radio Corpora-
tion of America. The Raytheon Company
also owns a number of patents covering
Fubes, lamps and photo-electric cells used
in connection with television.

The capital stock of the Raytheon
Manufacturing Company was increased
from 100,000 to 200,000 shares without par
value, and substantially all the property
and assets of the company were trans-
ferred to a newly formed subsidiary, the
Raytheon Production Corporation, a
manufacturing organization. The Nation-
al Carbon Company is given an option to
purchase the entire capital stock of this
new corporation on or before October
15th, 1938, on a cumulative price basis.
To facilitate increased production Na-
tional Carbon has agreed to invest $500,000
in the production corporation. General
Electric 1s behind the National Carbon Co.

Byrd Hears KDKA
via Australian 2ME

Pittsburgh.

Commander Richard E. Byrd and his
companions at Little America, Antarctica,
got a big surprise one morning recently
when they listened to a program through
station 2ME, Sydney, Australia. The pro-
gram originated at KDKA, Pittsburgh,
and was radiated on short waves and
finally was rebroadcast by the powerful
Ausfralian station. The surprise program
followed the regular Saturday broadcast-
ing, at the conclusion of which Com-
mander Byrd was requested to stand by,
as a special treat had been prepared for
him. A few minutes later the Sydney
station went on the air with an orchestral
number, “A Chinese Temple Garden.”

Following the program, Howard F. Ma-
son, one of the radior operators with the
Byrd Expedition, sent the foilowing mes-
sage to KDKA:

“Your special broadcast received O.K.
and enjoyed very much by all Thanks.”

The program from Pittsburgh traveled
a distance of 21,000 miles before it
reached the men at Little America.

Warrant with Photo
Radioed to Steamers

Berlin.

The first photograph ever to be sent
from Germany by radio in connection
with a warrant for the arrest of a person
was sent recently to all steamers bound
for America.

The warrant, including the subject’s
photograph, was to be served on a man
wanted by the State Attorney of Berlin
on a charge of fraud involving about
$180,000.

The German police assumed that he
had sailed for America, where he had
spent some time previously, and that he
was traveling with forged passports.

GUARANTY RADIO GOODS CO., 1[
145 West 45th Street. New York City.
Just East of Broadway

Send me the following {ndividual meters (quantity in
squars) :

1 Cat. Nes. O Cat. No. O Cat. Ne.
O Cat. Ne. [ Cat. No. O Cat. No,
INAME' bl lfoddmm. ol [Sf-lo1= o[lele - M &sgan 2 omlele e eloln0) -
ADDREBS o emuisiciom ioiaiioisiom svmeoiemmman p wilirsoj=(c)in oo
(11 1SRRI N T BTATR

TEN-DAY MONEY-BACK ABSOLUTE GUARANTYI

—

DYNAMIC BAFFLE
Completely butit up, fer mny typs dy-

namls shassls. State what make dyn--l.$12 00
you want It fer. Cane sides, epen bask

De juxe finlsh. 8lze, 24x24 Inshen....... [ ]

GUARANTY RADIO GOODS CO.
145 west 45th Strest. New York City

VICTOREEN
Super Coils

Write for Free Blue
prin
New Victoreen clroull;s 4

Geo- W. Walker Co_
2825 Chester Avenue

Dept. B Cleveland, O,
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New Style DeLuxe Leatherette Carrying Case FREE
with each Jiffy Tester!

This combination of meters tests all standard tubes, including the new AC screen grid tubes and the
new 245 tube, making thirteen tests in 414 minutes ! Instruction sheet gives these tests in detail.
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All Parts Filament A. % L [

Mé°_’29 Transfqrer -CA[

Factory.Built. Ready to
Plug Into Your Present
Set. Operates _perfectly
without motorboating, by
an auxiliary flter system

as described and specified

by J. E. Anderson

control. This amazing
radle  Instrument  now
makes [t possible for you
to reach ‘round the world
—England, Germany, Hol-
land, Australla, Panamas,

Also for Java and many forelgn

, :tauduns lxu'e somel t.ti;t are

une n Tegular on

B short wave., Permits you to enjoy programs that your

H‘ O Herman S regular receiver cannot get. What a thrilll No change

. or wlring required. All complete, ready to operate, Neat,

R tance Cou led golden brown, compact metal cabinet in crackle fnish.
eSsiLs — p Size. 9x5%x2% in. The only converter we know of that

really works on all sets. Two models—A.C. and D.
Write for Catalog and literature, or send $25 and Dame
of your - dealer.

AERO PRODUCTS, INCORPORATED
4811 E. Ravenswood Ave., Dept. (589, CHICAGO, ILL.

Power Amplifier

GUARANTY RADIO GOODS CO.
145 West 45th Street |
N. Y. City

ARISTOCRAT
FLOOR SPE AKER vo'llt‘}s].e ]}(;atseervetri?csttllégc tﬂ;gsaiisu?c"dlp?eh:;vif
duty filament transformer is necessary. The top

With Molded Wood Horn of 8§ ft. 2.5-volt winding of this filament "transformer
tone travel (exponential type) with szo.oo easily carries NINE AMPERES, or enough cur-

Reallocation Requires Greater
Selectivity

baffle and horn motor ‘built in. rent for five heater type tubes. The bottom 2.5-
ExtsondinacyJliascain volt winding stands four amperes, or enough
current to heat TWO MORE such tubes, a total
of SEVEN TUBES! The power tube, if of the
S-volt type, may be heated from the 5-volt cen.
tral winding. 5-volt power tubes in push-pull
may be heated from this winding.

Al three windings are fapped at the exact
electrical center. This precision location, made
with the aid of an impedance bridge, accounts for
absence of hum otherwise caused by the last tube
when heated directly with AC. The heater type
tubes are sndirectly heated by AC, since the
filament that glows is fed by AC but communi-
cates heat to the cathode or electron. emitter.

The heater type tube is represented by the 227,
excellent as radio amplifier and audio amplifier,
and the exclusive type of AC detector tube. Also
the new AC screen grid tubes, with the same
filament voltage and current, are of the heater
type.

The transformer is beautifully finished in
crackled glossy black, with bakelite front, and . .
comes equipped with 52-inch AC cable with plug. How to hook up wave trap: disconnect aerial
Six riveted mounting holes for baseboard or lead from set. Connect aena'l‘ to either post of
subpanel. ~Size, 3% in. high, 28 in. wide, 3 in. | the trap, other trap post to “Ant.” post of set.

Use a Wave Trap. Spend $1.50 to get clear
reception,

Pl . Turn trap knob until interference di . Each
deep. Shipping weight, 6 Ibs. different wave requires a diﬁ:re::pgfﬁ;sutmwt.
A((::athszPA! for 50-t0-60 cycles, 105-t0-120 volts GUARANTY RADIO GOODS CO

,» Net Price ......ccovvvnun... 000c0B805 ... $6.00 145 West 45th Street, New York Clty”
. (Just East of Broadway)
Guaranty Radio Goods Co.
145 West 45th St. Front and Subpanel
N. Y. City for the

The speaker cabinet is walnut finish, 33" high,
245", wide,. 17%"’. deep,. with. carved. legs. BLUEPRINT Of the

Golden cloth grille covers front opening. .Built

inside is No. 595 molded wood horn with baffle 1 i g :
anld No. fam tvlrl;‘l\;im_zt motorHunit that stands 250 New' nghly Selectlve voﬁxrgfet :?:utii]c;l dsx:vlnlt(:ih foarm:ll\I af:;:n‘?cllugrnt:lyn"rt)zi.‘!ll'
volts withou tration. rn and motor re- i 0 y v y
l|;:ovable.thTa?:'lo: alréne is l:vorth pri::ne Aasked. Screen Grld DIAMOND mi?“?ﬁ:e};)fxéﬁ i:-n‘illtla‘t!:)lll'k :adel _shtll’;- tlt: Pe:-
s i ;.4 sockets built inte
et I S T Shtageion Astd (AC MODEL) subpanel; other holes drilled........., .
. . Q . SPECITAL: i
Acoustical Engineering Associates $ 1 .00 (type gsso) in‘zlteoclf.a s %'T&e. ve(l;:tuounr
143Nvg5VSTY$5th SCT$$ET RADIO WORLD prices on these. Blueprint for AC4.......31.00
RK CI
(Just East of Broadway) 145 West 45th Street New York City GUARANTY RADIO GOODS cCo.
= . Few Doors East of Broadway 143 W. 45th St, N. Y. City

Quick Action Classified Ads

Radio World’s Speedy Medium for Enterprise and Sales

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

REDUCE STATIC: The Phantom increases selec- ELIMINATE AERIAL. Greater distance, volume,

tivity, chokes out static. No lightning danger, selectivity _with “Little Black Box.” Rosens

nlolayerial,ono holes to dig. Ct();mpletely dshi_tl:flded. Shop, 616 Plant St., Utica, N. Y. DYNAMIC SPEAKER

Hook up_in three minutes. Guaranteed fifteen Build your own with our castings. Set of ma-
years.  Price $7.50 postpaid. Brighton Radio RADIO RECEIVING TUBES, by Moyer and s 8 i 1

Lab., Brighton, Iowa. Wostrel, first edition just off the press. No radio chined castings, $8.00; not machined, $5.00. Fall

service man, experimenter or student of radio | Set blue prints and instructions included. Prices
should be without this authoritative book on the | of complete parts on request.

Art Students a rinting 250 principles and applications of vacuum tubes. It
ggn'l;ls:;s p?c;:lxres an l;lou:-l SMtg;utp mach%nery. answers all your questions relating to receiving, IMPERIAL RADIO SPEAKER Co.
Sample and particulars 10c. Straco, 1014 Mul. amplifying and rectifying tubes. Price postpaid, 1453 East 174th St., Cleveland, Ohio

berry, Springfield, Ohio. $2.50 Radio World, 145 W. 45th St., New York.
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DIAMOND ™ ¢ ELECTRAD
Pair ASSEMBLY

I N C A NANANNAANANNY
WITH DOUBLE '

MAGNET UNIT

Put Your Voltage Control
Problems up to Electrad.

Write Dept. RW 3. for useful data

COMPLETE PARTS
for the New, Highly Selective

SCREEN GRID
DIAMOND

(Four-Tube Battery Model)

1

SR
5

ACHRVAL RFRRNIR
\\\\W«-\
Y l
Q
A
=N

R

ACS e o o o s 1.50

Highly sclective antenna coil for any cir- Exactly as
enit, and interstage coil for AC circuits. S iied b g
Sti%p-up ratio, 1-to-8. Tunes with .000S A . e £ s pect ; y 5
mid. n excellent magnetic type speaker for installa- ern
Model AC3, for .000635 mifd............ $1.75 tion in any cabinet. The unit is a double-magnet Herman o Net
Paratone, wgh htwho m;gnet coils, forg/"utmols(t
sensitivity. acl orseshoe magnet is thick. .
The magnet coils are forever protected‘ against Guaranty Rad‘o GOOdS CO-
dust imdb ot}iuer f;reign. injur_li_ci:us substances, by 145 West 45th Street
special akelite housings. e pin is reverse :
drive. The cone frame is metal. The 9’ cone New York City

is specially treated buckram. Just East of Broadway

All assembled, with long cord, ready N
to play, Shipping weight 6 Ibs. $ .00 (
(Cat. CAS) Net ...coooevienneiiinnnenn

The unit alone (cord included). It

. A ol Equalizer. it in filament circuit
will operate any type sounding sur- &‘]ﬂfﬁn flaments. at thl:fr best operating points.
gahce, includmghpaper,lﬁlotb. woode‘t;:. 50 A1l sizes. tCur;lsplete with mountings, $1.00.
ipping weight 4 s.. (Cat. . $ Without mount, 75c.
NEE  cooeeuenreeesonnnnaessiananaeenanes ) ARTHUR H. LYNCH, INC.
1775 Broadway New York City
\ Send for free book on Resistance in Radio 4
.
Guaranty Radio GOOdS Co. Recent Issues of Rapro WorLD, 15 cents each.

g " Any number published in 1928 available for a
SGT 145 West 45th St., New York City short while. Splx issues 75 cents, 10 issues $1.00.
5 e o o o 32-75 Send stamps, coin or money order NOW, before

the issues are sold. Rapio WorLp, 145 West

Tuner to work out of a screen grid tube. 45ih Street, New York City.

The large primary is fixed and is com-
nected in the plate circuit of the screep

Model SG'IZ(:MSS mfd........... 3.00 R t

® LL acoustical and radio engineers agree that
alr A the balanced armature type of .loudspeaker
anit is the best, the most sensitive and the

most faithful of all magnetic units. But it is only in the HBH

TP s oo unit that superior designing skill, scrupulous care in the
5 L] L L] L] 3' selection of the best materials, and extreme accuracy of manu-

ler to work out of a screen facture have been combined and co-ordinated so as to bring out
E,”,ﬁ;“:jg: ?;Er:r the primary in the plate all the possibilities of the principle of the balanced type unit.
circuit is tuned, the secondary, in the next any magnetic apeater requires a sirong permanent magnet for it
grid circuit untuned. Tunes with .0005. operation. The strength of the HBH unit is assured by the use of u
Model TP3' for .00035 mifd 0.8 long msgnet of targe cross-section, made of speclally selected, high

) . ceassesnrares

coercive-foree steel. forzed under the lowest hest possible, scientifically
RF sl so empered [n oll and aged.

5 L L4 L4 L4 ., kahenmlklnu bol ru pedrmlnent :laxnet rogulrauh Y hl{ghlyhapalcllltzed
: 1 £l L must be forged. cut and tempered with as few heatings as
I';xce.ﬂentlyd selective 'nte.llmf. coil fg't:” possible, and no heating must exceed s certaln temperature If the
circuit, and interstage coil for any battery magnet 1s to retain it3 strength and permanence. Another important
operated receiver, excepting output of feature of the magnet which enhances iti strength and permanence is
screen grid tube. Tunes with .0005 mfd. that NO HOLES ARE CUT IN IT. Tho magnet ls one solid plece of
Model RF3, for .00035 mfd....... voenend $1.75 stcel and the pole pleces are clamped firmly to the steel hy screws in

the die cast harness holding the pole pieces and the armature.

— The sensitivity and efficiency of the unit are enhanced by the use
of laminated. properly tapered silicon steel pole pieces. Eddy current

losses are thus reduced to m vanishing minimum and all the force s The HBH Unit-, representing ths
coneentrated on the ends of the armature. most skillful and sturdiest magnetie
The armature itself 1s made of carefully annesied soft iron, thus unit design. Mifgd. under BBL
eliminsting any retldusl magnetization and reducing eddy currents snd License.
hystereais losres to s very small percentage of the energy involved In .
the operation of the unit. The armature i3 made short and heavy to Price ...co.cviieieciciiaiancaene $5.95
enhance its effectiveness in translating electro-magnetic energy inte sound. Moulded bracket (extra) ....... Se
. Nobody ever returned an HBH unit because of dissatisfaction
with its performance! It stands up and delivers and continues
to_deliver. You can put 150 volts right through the magnet Guaranty Radlo Goods Ce.,
coils, steadily, without danger of the coil breaking. You don’t 145 Wwoest 45th St.,
need any extra power to operate this unit—as you do with N. Y. City (Just East of Breadway)
dynamics—but get full efficiency at lowest cost and greatest
economy. O Please ship one HBH Unit only on
_Put this unit in your cone or cloth speaker in place of the },?,;3,“_’ ﬂ?::g;b':fk fl‘fgg‘“},{ '9’)‘ l‘,z,’:
unit now there and marvel at the difference! You will then unjess I return the unit in 10 days for
recogmzedthe technical sup;gxonty of this unit in terms of tone full refund of $4.00.
value and volume. It produces so much more volume than i
most other units that it makes distant stations sound like locals. Eéc‘_"““ ERfl Lo (LA T
Order a unit today! Send $4.00. Try the unit ten days.
AS e ®© o o o s‘.’s If not overjoyed, return it for full refund. Otherwise take % Name
R 3 . A2y sl tol pas) thel extraV[$IT0% | 100 s e el pNamelst s e s s R
Conductively coupled antenna coil, for maxi. aa
mumdpickup. wh(e:re selectiv it lisknat thelorain 10 d b k A ] AQETOss, s ikinwddnn in o g W B0 o e
consideration. ontinuous winding in two =day mone C uaran
colors. Tumf:l with .(D0'§d mfd. : y Yy ba g Y- CIty) ks TP A e A
Model A3, for .00035 mfd............... 2.00 * ] State ........ SR A A A s D
Screen Grid Colf Co.. 143 W. 45th St. N. Y. City 90 days to pay in full!
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NEWEST BOOK
ON VACUUM TUBES

“RADIO RECEIVING
TUBES,” by James A.
Moyer and John F 08-
trel, first edition just off
the press. No radio serv-
ice man, experimenter or
student of radio should be
without this authoritative

k on the principles and
applications of vacuum

tubes. It answers all your
Questions relating to re-
ceiving, amplifying and
rectifying tubes. It is a
complete discussion of tube
principles, functions and
uses, thoroughly up-to-
date.

In this book the essential

principles underlying the oper-
ation of vacuum tubes are ex-
plained in as non-technlcat &
manner as fis consistent with
accuracy. The hook covers the
construction, action, reuctiva-
tion, testing and use of vacuum
tubes as well as specifications
for vacuum tuhes and applica-
tions for distant control of in-
Justrial processes and precision
measurements.

Price $2.50

RADIO WORLD

i45 Wwest 45th Street. New York City
{Just East of Broadway)

LACAULT’S BooK

“‘Super-Heterodyne Construction and Operation,”
giving the master's most masterful exposition
of the theory. performance and construction of
this fascinating type of circuit, fa s necessily
to every serlous radle experimenter. More than
100 pages and more than 50 illustrations. Burk-
ram cover. This book by R. E. Lacault, FREE
it you send $1.00 for an B8-weeks subseription
for Radio Wurld. Present subseribers may accept
this ofter. Subseription will be extended.

145 W, 45th St., N.Y. CI
RADIO WORLD Just East of B'way =

Aluminum Subpanel

for the New, Highly Selective

SG Diamond

Battery or AC Model (specify which)

The best appearance of the New Diamond of the
Air results from using the official aluminum sub-
panel, 10 x 20 inches, with the four sockets built
in, and with self-bracketing front. Hardware and
insulating washers supplied with each sub-panel
The aluminum sub-panel is exactly the same as
the one used in the laboratory models of the
battery operated and the AC Screem Grid Dia-
monds, Holes are drilled for mounting parts, but
as this aluminum drills like bakelite you can
drill any holes you want.

F————————————— —
| RADIO WORLD, 145 W. ¢sth St., N. Y. City.
{Just East ¥f Broadway)

I O Enclosed please find $3.00 for which plesse send
one aluminum subpanel 10320 for the new battery
I mode] 4-tube RG Diamond of the Air, with sockets
built in, and with self-bracketing front end side and
I rear  supports;
wushers.

also gend hardware and Insulsting

O Enclosed please 4And $2.35 for which plesse gsend
7x21* drilled Bakelite front panel for the new bat-
tery model Diamond

O Enclosed please find $3.25 for the 10x20" o

New Diamond
(AC or Battery Model)

PARTS FOR THE AC DIAMOND
CA, CG., C?—Three Aerovox .0005 mfd mica flzee

subpanel, etc., for the new AC Screen Grid Diamond

Q] Enclosed please find $2.35 for the 7x21'° drillea
Bakelite front panel for the new AC Screen Grid
Dtamond.

0] Enclosed please find $5.00 for both the sluminum
subpanel, etc.. and the drilled Bakelite front psnel
of the battery model

i

l O Enclosed please find $5.25 for both the aluminum

l subpanel, etc., and the drilled Bakellte front panel
of the AC model.

I

i

I

Name

Adgdrens

e e i e

PLUG AND CABLE for any SHORT WAVE

May also be used as a 5-Lead Bat-
tery Cable and Plug, in conjunction
with a 5-prong (AC227) socket.

ADAPTER

Handiest thing for ANY short-wave adapter.
Put detector tube of your present set In
socket of any short-wave adapter you
build, put plug in detector socket of your
broadcast receiver, Cable
34”. Leads identified both
by color scheme and tags
S-prong plug and S-lead
cable for AC
short wave
adapter. May
be used as
5 - lead bat-
tery cable
plug with

PURPLE
/

-8B ROWN

— — BLACK UY  socket
(Cat. No.
21AC) $1.50

GREEN {-prong extra
plug only
aecessary ad-

YELLOW dition to
other for battery short-
wave adapter (Cat. No.

21-BAT) $0.50.
Cat. No. 21AC and 21-BAT
ordered together $1.75.

GUARANTY RADIO GOODS CO.
145 WEST 4TH STREET
New York City Just Eas_( of Broadway

RADIO WORLD, published every ‘Wednesdacv,
Hennessy Radio Publications Corporguon, 145 We
way. Roland Burke Hennessy, President;

Roland Burke Hennessy, gditor; Herman Bernard, Managing Editor: J.

FILL OUT AND MAIL NOW

dated Saturday of same week, from publication office
st 45th Street. New
M. B. Hennessy, Vice-President; Herman Bernard, Secretary.

York. N. Y., just east of Broad

E. Anderson, Techpical Editor

SUBSCRIPTION BLANK

RADIO WORLD

RADIO WORLD

Please send me RADIO WORLD for

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

months, for which

please find enclosed

SUBSCRIPTION RATES:
Single Copy.....covnvivvensns $ .15
Three Months.... .. 1.50
Six Months......... 3.00
One Year, 52 Issues........ 6.00

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

age.

condensers, monlded, RBR e orere. ogere o M8 1N $0.73
€3, C4. C8—Three Aerovox .0068 mfd. mica fixed
condensers, moulded, B0 .. oo s AR S 1.50
C8, C9—Two Aerovox .02 mfd mica fixed con-
densers, moulded, @ $1.00..................... 2.00
C10—One Aerovox 4 mfd condenser......... vecees 2.8
Cl1—One Hammarlund Zquallzer, 70 mfd...... e,
€2, C5—One Hammarlund )fidline double eon-
denser, each section .0005 mfd. (MLD23)........ 6.00
BRl, SW—One Electrad Royslty volume control
(0 5,000 ohms) with 110-velt Hart & Hegeman
AC awitch built In......... 00 T onng 1.5¢
B2—One Electrad 900-ohm
Suppressor type) ....... e o .20
R3—One Lynch 50,000-ohm resistor, with eiips. ..
R4—One Elertrad 2,000-ohm reslstance stub........ .20
R5—0One Electrad 2,000-ohm type B resistor (B2d).
T1, T2—Two Natlonal A100 audio frequency trans-
JORIOTN; @k ASS. 70, g s o v S adatt S Pabmidb KT 11.40
T3—One fllament transformer; one winding 2.5 volts
Al 9 amperes or more, one winding 2.8 volts st
3.5 smperes or more, one winding 5 volts at 2
amperes or mor? (merchandised by QGuaranty Ra-
A1 _GOOdE C0.) .nn..meens-: .cqyenisemeahhoe b 8.00
PL—One Yazley ptlot light bracket with green jewel
and lamp ... &5 .35
Ant., ground, , speaker ur binding
bests @ .10 .......... . A0
One roll Braidite wire .. .30
One 7 x 21-inch front panel. congias.. &(I6
One 19z 20-inch ofMclal AC Diamond aluminum
b, I seif-bracketing, with three five-prong
sockets and one four-prong socket bullt im...... 3.2%
Front and subpanel together...................... 8.28
Porcelein AC socket, screw plug 3-way plug, eable
(lamp cord) and wall PIUE ........oovvnennnen 75
(0 e b i | el SR .90
Two knobs (one for tickler, the other for volume

eontrol) @ .20, .....iiiiiieieieneriiieninaenas .40
Note: The options! condenser, CX. Is .008 mfd @.. .50

PARTS FOR BATTERY MODEL DIAMOND

Cl—Aerovox .0005 moulded fixed.................. .25
C2—Hammarlund .0005 mrd. Midline........ . 8.30
C8, C4—Two Aerovox moulded .008 mrd. @ .50 e t.00
C5—Hammarlund .0005 mtd. Midline. 3.30

Cé—Aerovax .00025 moulded fixed with eif .30
C7—Asarovor 0005 moulded fixed...... .28
A1—822 Amperite with mount..... .85
A2, A3, A4—Three 1A Amgperlte
T e 253
R1—50-ohm Frost rheostat ....................... Lo
R2--5-meg. Lynch metallized loak ........ e h .40
T1, T2—Two National A100 audios @ $5.70 ea.... 11.40
Ant., Gnd., Sp. —, Sp. 4 posts @ .10 ea......... A0
P1—Yuxley jowel window bracket .38 with pliot lamp
w20 B8 preamrerere o0 sre o opire & nrpad : .53
Sw—Yazley No. 10 A battery switch .35
7x21-Inch front panel ........ ............... o 2,38
10 x 20-inch officlal battery Diamond subpanel, self-
beacketing, with four sockets afized; subpanel
hardware, insulated bushings, washers.. .00
Front panel and subpanel together.. 5.00
Twe dials with pointers .. ....... 2.00
Two knobs @ .20.............. A0
One' roll stranded Braidite ....... 30
Hammarlund 70 mmfd. Equalizer ................. 40

GUARANTY RADIO GOODS CO.

145 WEST 45th STREET
(Just East of Broadway)

NEW YORK CITY

SUBSCRIBERS!

Look at the Expiration
Date on Your
Wrapper

Please look at the subscription
date stamped on your last wrapper,
and if that date indicates that your
subscription is about to expire,
please send remittance to cover
your renewal.

In this way you will get your
copies without interruption and
keep your file complete.

SUBSCRIPTION DEPARTMENT

RADIO WORLD

Ws WEST 4TH ST, N. Y. CITY

Elections have brought back Custom
Set building. Business is booming.
Thousands of old-timersare clean-
ing up. Let Barawik show 3ou the
way to big‘ger profits, more sales,
Send toduy for Barawik's Big Bar-
gain Book — the radio man’'s bible,

BARAWIK co_ 136 CAnn' =

CHICAGO, U,
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Gothic Polo Speaker, $15°

Housed in a beautiful
Gothic structure of genu-
ine walnut; hand-rubbed
to an attractive finish,
the Polo driving mechan-
ism and cone combine
best quality reproduction
with finest appearance.
The grille is specially
constructed for two-tone
effect, 8o popular in wal-
nut these days. The Polo
Speaker in the Gothic
housing is an adornment,
besides being an out-
standing speaker in per-
formance. The design of
the cabinet is exclusive.
The height is 12%”.
Shipping weight, 10 Ibs.
Cat. No. T.M.P.G..:....

Guaranty
Radio Goods Co.

145 West 45th Street
New York City

$Tabe Siagle Conrrnt Sor
$Tvbe Tuant hata Fragquany Sot
A Tute Pesutar Facts $am Sw
4 Tube Straaw &g Sm
3 Tvon UBgm S0 (00 850N )
S-Ellmanior tor & € Curnanl

Fourteen Circuits

Each Shown in Colored Pictare Diagram;
Colored Schematic Diagram and Fromt
Panel Layout

Get This FREE Book!

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

RAD!O WORLD, i45 W, 45th 8t, N. Y. City.
(Just East of Broadway)

Gentlemen: Encicsed please find $1.00 for which plesse
send me Radio World each week for efght weeks (regular
price, $1.20) and besides send me 3 FREE copy of the
1929 edition of The Bsdic Bfueprint Library of AC and
Battery Hookups.

NBME ..ovocrrervoccrconssunsasonvcoscossascsoscsosvcee

AGArOUD ........cecrescnscrceniancsrscnssavaseseroarroe

cesseeness Btate......

Note: Precent mall subseribers may take advantsge of
thie offer by putting a cross in this square. [OJ Your sub-
seription will be extended eigbt weeks.

Recent Issues of Rabpio WorLp, 15 cents each.
Any number published in 1928 available for a
short while. Six issues 75 cents, 10 issues $1.00.
Send stamps, coin or money order NOW, before
the issues are sold. Rapio Worwp, 145 West
45th Street, New York City.

v ~

HIGH RESISTANCE
VOLTMETERS

0-300 v,
in portable
type, full
nlckel 4n-
fsh, 30"
tipped cord
{illustrated
at left).
{Cat. No.

packs, B
eliminators, eic. Same casing as
sbove. (Cat. No. 347) $5.00
Just the thing for service men, cus-
tom set builders, home experimenters.

BGUARANTY RADIO GOODS CoO.
145 W. 45th st.. N. Y. City

N\ #<

| —f

AGENTS AND SALESMEN WANTED
Sell $5.00 Men's Daily Necessity for SUc. Cost
quantities 20c. Sample postpaid 30c. Catalog
hundreds household articles free. Mills Sales Co.,
901 Broadway, New York.

i=——Troubled=—

with A-C Hum?

The most likely cause i3 an unbalanced grid
return to the A-C operated tubes. Center-tap
transformers do not compenante for filament or
eircutt unbalance. Install a8 HUM-DINGER across
filament terminals, adjust with screwdriver, snd
you’ll elear up that hum In A-C sets.

Ask your dealer to show you the

HUM-DINGER. as well as other

ftems of the CLAROSTAT fine. Or

if you prefer, write for literature.

CLAROSTAT MFG. CO., Inc.
Specialists in Radio Aids i

291 N. 6th St, Brooklyn, N. Y.

_=_:°LAROSTA =

FAMOUS

NATIONAL

Velvet B Eliminator 10 13

180 Volts (280 Tube Free)

Latest Model Nattonal Velvei-13. Type 3580, in
handsome crackle finish black metal casing, for use
with sets up to and Including six tubes. lmput
105-120 voits AC, 50 to 60 cycles. Output, 188
volts maximum at 35 milllamperes. Three variable
output fintermediate voltages. (Det.. RF. AF).
Eltminator has excellent filter system to ollminate
hum, including 30 heary choke and 183 aid
Mershon condenser. No motorbuating!

(Eliminator Licensed under patents of the Radie
Corporation o6f America and associated companies.)

Guaranty Radio Goods Co.

145 W, 45TH STREET
(Just East of Broadway)
NEW YORK CITY

GUARANTY RADIO GOODS CO.,
145 W. 45th St., N. Y. City

O Please send C. O. D. on 5-day money-back
guaranty, one National Velvet B (180 voits maxi-
mum with three variable intermediate voltages),
280 tube free, at $16,13.

[T Eaclose find $16.13. Please send above. You
are to pay cartage.

INRING alhil- o v 0eieeeoiomamsfarosimiuilhlc o o oo oo olelg2TTaTol oL
AdAress. .o svaeeiitiieiiiiabiatascosions o oo fefoTa e
(1876060800 a0000000000000d Btate...ccececenvanen

5-DAY MONEY-BACK GUARANTY

you
abreast of all the new circuits, Intimate details on perfecting
existing sets, and get ingide track on sensitivity, distance
receptlon, tonal quality, and news of radie, lechnical and non-
tsechnlcalf l?J:‘mjoy the writlngs of Dr. Lee De Forest, McMurdo
ilver, J. E.
radio englneers who contribute their knowledge to you through
the medium of RADIO WORL
national radio weekly. You can

Equip Yourselt Now

With Necessary Meters!

To do your radio work properly you need meters. Here s

your opportunity to get them at no extra cost. See the list
of nlne meters at left. IHeretofore we have offered the cholce
of any one of these meters free with an 8-wecks subscripties
for
subseription. Now we extend thlg offer. For the frst time
you are permitted to obtsin any one or more or all of these
meters free, by sending in $1 for 8-week's subscription, ea-
titling you to one meter; $2 for 16 weeks, entitling you to
two meters; $3 for 26 weeks, entitling you to three meters:
4 for 35 weeks, entitling you to four meters; 35 for 44 weeks,
entitling you to 5 meters; $6 for 52 weeks, entitling you to
six meters. Return this offer with remittance, and check off
desired meters in squares at I

RADIO WORLD. at $1, the regular price for such

eft.
RADIO WORLD will help you in your radio work, se
will be able to use the meters most valuably. Keep

Anderson, Herman Bernard and a host of other

D, the first and only 1llustrated
find no magazine that better

caters to your needs than RADIO WORLD. Short wavest?

Your Choice of Any One of
These Nine Meters FREE!

-6 Voltmeter D.C...........coovvviinennnn
-50 Voltmeter D.C.....
-Volt Charge Tesgar D.C

0 Milliamperes
0 Milliamperes
0 Milliamperes

RADIO WORLD will tell you all about them. Extremely
sensitive broadrast receivers? Thelr econstruction and operation
are fully discussed with confident regularity. Power supplies
—oush-pull or otherwise? AC receivers? Seven grid tubest
Targe recelvers that give a super-abundance of performance—
small, economical receivers that give performance out of all
comparison to their size? Are you interested in these? Then
you're Interested in RADIO WORLD.

this

Present mail subscribers may renew their subscription under
remarkably generous offer. Put a cross in square. [J

RADIO WORLD

145 W. 45th St., N. Y. City—Published Weekly.
All Newsstands, I5c per copy—$3, six months—$6 a year
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Every Ten Kilocycles

In Comes a Station—When You Turn
the Dial on the NATIONAL MB-29

B

James Millen, and Glenn H. Browning of Browning-
Drake fame, certainly have produced a masterpiece
in their latest design—the MB-29 Five Tube Screen-
Grid Tuner. The range of this ultra-sensitive, highly-

Ask to see the
MB-29 or write
us for full par-
ticulars todav.

antenna.

selective receiver is amazing, even on a short indoor
Every detail of the design is in advance
of the times:—beautiful polished aluminum, shielded
chassis; A.C. operation; and when used with the
NATIONAL Velvetone Push Pull Power Amplifier
(employing two 245's), rich full tone that fully mea-

sures up to 1930 standards.

Made under exclusive license under patents and applications of

ames Millen and Glenn H. Browning.

NATIONAL

MB-29 FIVE TUBE TUNER

NATIONAL CO., INC., Malden, Mass.

Wholesaie Prices

—for Dealers, Agents and Set Builders
I RASCO HAS IT—PROMPT DELIVERY
Our huge W|l!|)ole(salen l::agio

[y mowsiie (EEALOC catalog No. 2N i
uﬁ;‘f—.z-{ = weg(_()j iy TION) is a valuable ency-
for clopedia — a_ liberal Radio

) T3, education. Mailed immedi-
( | ately on request — absolutely

F R E E

1500 iflustrations and 6000 |
articles 1

From many years in the|
Radic Mail Order Businesg,!
we have learned how an
organization st be effi-
ciently run . ¢aln and re-[
tain the good will of our
sustomers. Radio Specialty
Co. ships orders promptly!—offers you 100% quality |}
merchandise on a sirict money-back basis if not
thoroughly satisfied and sells at rock-bottom net prices.

Our catalog contains the largest assortment of
completely assembled all-electric AC Receivers at
amazingly low prices, and other Radio Merchandise
including such lines as Pilot—Silver-Marshall—
Carter — Aero — Yaxley — Tobe — Hammariungd —
Amer Tran — Cunningham — Dongan — Thardarson —
Muter, etc., etc. The latest improvements in Radio
are llsted and thoroughly deseribed In this great
satalog: AC All-Electric Sets with self-contained ABC
power supply—Public Address Amplifier systems—AC
Set Converters—A and B eliminators—Dynamic Speak-
ers and Units—Magnetic Speaker Chasses—250 Tube
Ampliflers—Airplane Cloth Speakers—Push-Pull Power
Amplifiers—Electric  Phonograph  Turn-Tables—Cam-
bination Radio and Electrlc Phonograph Consoles—
Speaker Tahles--Short Wave Sets and Adapters—
Shield Grid Tube Kits — Television Parts — Electric
Hougehold Appilances. Vibrators, Taols, Workshops—
Cameras, etc., ete. Logically, how can you afford to
be without our catalog. Send for onc now!

RADIO SPECIALTY CO.
100R Park Place New York, N. Y.
Radio’s Oldest Mail Order House

HAVE AN EXPERT PUT
YOUR SET IN SHAPE!

If your receiver or amplifier, no matter of what
kind, is not giving proper results, send it to us,
prepaid. We will test it FREE and let you know
what’s wrong, telling you cost of repairs. OQur
charges are very reasonable. Six years’ experience.
Loudspeakers and units repaired.” Burnt-out coils
replaced. Jaynxon Laboratories, 57 Dey Street,
New York City.

| RADIO INFORMATION
Reliable, prompt, accurate, in every-day language,
25¢ per question. Radio Information Bureau, 1426
South Clifton Park, Chicago.

Est. <> 1914

SOCKET WRENCH

F Bk

\s

5

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

ONE of the bandiest tools for a custom set

builder, service man or home constructor
is a BERNARD socket wrench.

It consists of a 6%” long metal tubing In
which is a plunger, controlled by a knob.
The plunger has a gripping terminal (called s
socket, hence the name ‘“socket wrench’) that
may be expanded or contracted to fit 6/33,
8/32 and 10/32 puts, the most popular sized
nuts in radio.

Use the knob to push out the plunger, press
down on the handle to grip the nut, then turn
the nut to left for removal or to right for fast-
ening down. Total length, distended, including
stained wooden handle, 10”. Gets nicely into
tight places. Send $1 for 8 weeks’ mail sub.
scription for RADIO WORLD and get this
wrench FREE.

No other premium with this offer. Present
subscriber may -extend subscription by stating
bhe is omne, and entitle himself to this FREE
premium, making $1 remittance.

RADIO WORLD
145 WEST 4sTH ST, N. Y. CITY

QAR NN ERNNER AN ERRRRRNUERRRRNEANE

$100 -GUARANTEE

The Corwico Vulcan Lightning Arrester
not only protects your radio set against
lightning, but also dissipates accumulated
static ctharges,

Any radio protected by Corwico Vulcan
Lightning Arrester that {3 damaged by
Lightning wiil be repaired by us up to &
cost_of $100.

Why take chances with storms and light-
ning when you can have guaranteed pro-
tection for $1.00 with a Corwico Vulcan
Lightning Arrester,

At All Dealers
or Direct Upon Receint of Price

CORNISH WIRE COMPANY
32 Church Street, New York City

A

MAKERS OF

‘ corwico BRAIDITE oot upwire”

NNV

CONTROLS THE
TRAFFIC THRU
YOUR TUBES

Like the corner cop directing traflic,
AMPERITE controls tube voltage.
Self-adjusting, dependable, accurate.
A type for every tube_A.C.or D.C.
$1.10 with mounting (in U. S. A.}
at all dealers.

ARadiall Company’
SO0FRANKLIN §T.. ng Y;?r;
§§ mE~“Amperite Blue Book™
of modern circuits and
valuable construction data.
WriteDept R W.-11

PERITE

AEG. W8 maT oFF

e "SELF-ADJUSTING” Rheostat

BUILD A 3-INCH
CONE—LOWEST COST
FOR FINEST TONE!

NEW
POWERTONE
UNIT

with 5-ft. cord
Designed Front Sheet
Pilain Rear Sheet
Radio Cement
Mounting Bracket

Tri-Foot Pedestal
Instruction Sheet

ALL FOR ONLY
5600

24” KIT, SAME PRICE.
Build the speaker. i1 ool overjoyed at
results, return the buflt-up speaker in five
days and get ALL your o ney

GUARANTY RADIO GOODS CO.

145 WEST 45TH STREET
N. Y. City Just East of Broadway

o,



