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ANDERSON’S
AUTO SET

Designed by J. E. ANDERSON

FOREIGN RECEPTION
ON 6-INCH AERIAL

This new auto set 1s the most sensitive ear
recelver we have ever come across, Mexican and
Canadian stations were tuned im from New York
City on a 6-imch aerial. TRe circuit, an 8-tube
superheterodwne, with ’ ic 1 trol

The complete parts, imcluding set chassis and
set shield, battery box, remote coantrol, battery
eable, all condensers, resistors and colls, apeaker
with shielded cable; and a kit of RCA tubes (two
239, two 236, two 237, one 89, and ome 85) are
supplied less aerial. Cat. 898-K @........ $34.60

Wired model, lleemsed by RCA, with complete
equipment, less aerial, but including RCA tubes.
Cat. 808-W ..oi,eirricernersnnacconecnnes $37 .40

Hennessy Radio Pubs. Corp.

143 West 45th St. N. Y. Ciy

115 DIAGRAMS FREE

115 Qircuit Diagrams of Commercial Recelvers amc¢
ting the di tn Johm ¥.

Power Sup"Bl_Ues 1

Rider's ‘‘Trouble Shooter’s Manusl.” These schemastls
dtagrams of factory-made recelvers, giving (he msnu-
facturer’s mame and model number om each diagram, In-
clude the MOST IMPORTANT, SCREEN GRID BRE-

The 115 diagrams, each in black and white, on sheets
3% x 11 inches, punched with three standard holes for
loose-leaf binding, tit a_ suppl that must be
obnh.:;d by sll possessors lo'l‘ ‘“Trouble Bhooter’s Manual,”

Circuits include Bosch 54 D. C. screem grid; Balkite
Model ¥, Crosley 30, 21, 322 screen grid: Eveready serles
50 ecreen grid; Erla 224 A.C. screen grid; Peerless
Tlectrostatic series: Philco 76 screen grid.

Subscribe for Radlo World for 3 months at the regular
aubseription rate of $1.50, and have these diagrams de-
Mvered to you FREE! i
Present subscribers may take advantage of this
offer. Please pus a cross here [0 to exspedits
sxtending youwr espiration date. :

Radlo World, 145 West &5th St., New York, N. Y.

SOLDERING IRON

F REE!

Works on 110-120 volts AC or DC, power,
50 watts. A serviceable iron, with copper
tip, 5 ft. cable and male plug. Send $1.50
for 13 weeks’® subscription for Radio Woerld
and get these free! Please state it you are
renewing existing subacription.

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

0.0005 mfd. Scovill tuning condenser, brass plates,
shaft at both ends so condenser takes 0-100 or 100-t
lials and two can be used with drum dial; sectiona
shields built in, trimmers affixed; total enclosed it
idditional shield as illustrated. Access to trimmen
with screwdriver. Side holes for brinxmg out lead:
o caps of screen grid tubes. Cat. SCSHC @....§1.0§
Same as above, with ghost type dial (travelling
‘ght). Cat. SCSHC-DL @ 2.8
HENNESSY RADIO PUBS. CORP.

143 W, 45 St.,, New York Cin

CIRCUITS AND SERVICE DETAILS
OF COMMERCIAL RECEIVERS in issues of
Radio World as follows: The Philco Model 15
Superheterodyne, Oct. 29, 1932; Philco’s 4-tube
Superheterodyne, Dec. 10, 1932; The Philco 37,
Dec. 31, 1932; Philco Service Bulletin—No. 146,
Models 89 and 19, Jan. 21, 1933; The Model 28,
Newest Sparton Set, Nov. 5, 1932; Sparton 14,
14A, and 18, Jan. 7, 1933; The Majestic 324, Nov.
12, .1932; Stromberg-Carlson’s Latest Circuits, Nos.
37, 38, 39, 40, and 41 Receivers, Nov. 19, 1932; The
Pilot Dragon, Nov. 19, 1932; National Co. Short-
Wave Receivers, Dec. 3, 1932; The New Fada
Chassis, Dec. 24, 1932; Howard Model M, Jan. 7,
1933; The Comet “Pro,” Jan. 14, 1933; Gulbransen
Series 322, Jan. 14, 1933; United American Bosch
Service Corp. Instructions, Jan. 21, 1933; Crosley

. Models 132-1 and 141, Jan. 28, 1933; The Colonial
~C-995, Feb. 11, 1933; Kennedy Model 563, Feb. 11;
1933, U. S. Radio No. 700, Feb. 18, '1933; Bosch
250 and 251, :also Clarion Model 300, and Zenith
430 and 440, Feb. 25, 1933. 15c a copy, any 8 issues,
g.OO. Radio World, 145 W. 45th St., New York
ity. ) o 9 G

627 Five-tube tuned radio frequency, -
e ‘A.C" operated; covers 200 to 550
meters (broadcast band), with optional ad-
ditional coverage from 80 to 204 meters,
for police calls,- television, airplane, ama-
teurs, etc. Variable mu and pentode tubes,
Order BP-627 @..ccoiniviiiiiniinnnnnnnns 25¢

RADIO WORLD, 145 W. 45th St., New York, N. Y.

e THOR
COMMUNICATOR

AC-DC OPERATION
as described in this issue

For use as a PORTABLE

AMPLIFIER, as an INTER-

OFFICE COMMUNICATOR,

or for RETAIL STORE

DEMONSTRATING.

KIT, with drilled Chassis, Cabinet,
all necessary parts and

Type W Microphone
(Less Tubes)

$0.95

Uses 1-'77, 1-43, 1-25Z5 Tube
°
ON DEMONSTRATION

MAIL ORDERS FILLED

| THOR’S BARGAIN BASEMENT

167 Greenwich St.,, N. Y. City

“THE FORD V-EIGHT~‘B'-FOUR-—
‘BB’-TRUCK,” by C. B. Manly. A New and Prac-
tical Book for Everyone Interested in the Con.
struction, Adjustment, Upkeep and Repair of The
New Fords. Over 250 pages, 125 illustrations.
Complete cross index. Pocket size, flexible leather-

ette cover. Price $2.00. Radio World, 145 W 45th
st.,, New York, N. Y.

NEW

oacillater,
ments] frequencies, 50 to 130 ke, emabling
lining up of intermediate frequency ampl-
ors, t-r-f and oscillator ecircuits, is mnow ready.
It 18 shielded in s metsl box 9%’ wi
deep x 4%’ high, with beautiful Japanese finish,
The test osclllator is obtainable in two models,
one for s-c operation, the other for battery opera-
tion. The same cabinet is used for both.

The a-e model not oaly is shielded but has the
ed, that is, radio frequencies gemerated
by the oscillator cannot be communicated to the
tested sot by way of the a-c lime. This is a
necessary counterpart to shielding, srd s speelal
eircuit had to be devised to solve the problem.

. The modulstion in the a-¢ model is the a-¢ line
frequency, 6¢ cycles, effected by using the line
voltage on the plate of the tube. In the cabimet
there is a very high resistance between the shield
cabinet and the a-¢, s double preventive of line-
shorting and application of a-¢ voltage to the
user.

The oscillator {s equipped with an output poit.
No ground connection need be used, as the cir-
cuit is suficiently grounded through power
transformer .capacity to prevent body capacity

2.

AN improved modulated test , funda-
fi

offects in tunin,

The frequencies are more accurately read than
normal use reguires, being never more than 3%
off, and usually mot more than 1% off, many
readings being right on the dot (no discernible
difference), The frequency stability is of s high
order from 100 to 50 ke, and somewhat leas from
100 to 150 ke. Zero beats are guaranteed at all
frequencies. @

The oscillator was designed by Herman Bernard
‘and is manufactured under the supervision of
graduates of the Massachusetts Institute of Tech-
nology.

2 ke separation

new  SHIELDED TEST OSCILLATOR!

Either 50-150 kc Fundamental Model, a-c or battery; or 500 to 1,500 ke Fundamental Model, (broadcast band) a-c or battery, available.

Ei@her model FREE with two-year subscription for Radio World

The test oscillator has a frequency-calibrated dial, 15
to 50 ke, with 1 kc separation between 50 and 80 kc and

between 80 and 150 kc. Intermediate tired br ¥
frequencies are imprinted on the upper tier. Broadcast
fr;quencie: are obtainable on tenth harmonics (500 to
1,500 kc).

RADIO WORLD

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

(104 issues) $12.00

HE a-c model is completely self-operated and
Tequires a 56 tube. The battery model re-
quires external 22.5-volt small B battery sad
1.5-volt dry cell, besides a 230 tube. The use of
1.5 volts instead of 2 volts on the fllament incresses
the plate impedance and the operating stability.
The battery model 1is modulated by a high-
pitched note. Zero beats are not obtainable with
the battery model.

Directions for Use

Remove the four screws and the slip eover, in-
sert the 56 tube in 1ts socket, restore the eover
and screws, connect the a-¢ attachment plug to the
z:rll enroctket, and the a-o test oscillator is ready

service,

For testing some particular set, follow the d&lires-
tlons given by the designer or manufacturer. In the {
absence of such directions, use the following method.

Mentally affix a cipher to the registered fre-
quencies on the lower tier (so 5O _is read as 500,
and 150 st 1.!509), and set éhe ulal for any de-

fr ct &

5 e
output post of test oscillator to antenna post of set.
Leave serial on for zero beats, off otherwise. At
resonance the hum wiil be heard. Off resonance
it will not be heard. ¥or testing intermediate fre-
quencies, connect the wire to plate of the first
detector socket. The first detector tube may be
left in place and bared wire pushed into the plate
spring. The {intermediates then are tuned for
strongest hum response. If an output meter is
tsed, tune for greatest needle deflection.

The battery model 18 connected to voltage sourees

as marked on oscillator outleads and 1s used the
same way.
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ELECTRON COUPLING

i
H
i
i

in a Grid-Current Type Oscillator

Editor Raplo WORLD: )
HERE have been numerous articles
I in Rapto WorLD on various types of
test oscillators. But there seems to
be an avoidance of the one oscillator that
is supposed to be the most stable of. al_l,
‘next to the crystal controlled. This is

the electron-coupled type, using screen

grid tube. It has been featured quite
extensively in “QST” and all the “hams”
are acquainted with it in transmitters
and frequency meters. Surely it ought_ to
be ideally suited to laboratory testing
purposes, but I never see it mentioned
much. Isn’t it suited to variable f{fre-
quency operation, or is its reputed sta-
bility only hearsay? It has been said that
the plate voltage on these oscillators can
be varied greatly without disturbing t}le
frequency stability and operation is quite
independent of load conditions. )
I would like to see some comment in
the pages of Rapio WorLb on this.
H. J. RICHARDSON,
4416 North 39th Street,
Omaha, Neb.
* %k
¥y \HE electron-coupled oscillator has
been treated in these columns ex-
tensively, beginning with the original

one as devised by Dow in various forms. -

The circuit used by “QST,” taken from
“The Radio Amateur’s Handbook” (p. 73,
1933 edition), is shown in Fig. 1.

It can be seen this is the familiar grid
current type of oscillator, but that there
is electron coupling between the oscillator
and the measured circuit, for the oscil-
lator consists of the screen (used as
plate), the control grid and the cathode,
while the conventional plate is used as
the coupling medium, so that the impin-
ging electrons are taken off without dis-
turbing the conditions of the oscillator
proper. It is as if a three-element tube
were used for oscillator and an extra
element used for coupling. The common-
ness of the electrons of oscillator and out-
put is in the space stream. This is elec-
tron coupling, therefore, or it might be
called emission coupling.

The oscillator itself is a good one, as
the frequency stability of the grid current
type of oscillator is high. It is certainly
an improvement on the dynatron oscilla-
tor, which amateurs had been using for

200,000 1<

500000

a few years, and which the leading scien-
tists working on stabilized variable-
frequency oscillators have condemned vir-
tually unanimously (Dow, Llewellyn,
Argimbau, etc.). )

The expression “Irequency stability,”
relating to an oscillator, may prove con-
fusing, and evidently does prove so, since
the frequency stability has nothing to do
with the output coupling method. Dow
did not stress this point sufficiently, or
perhaps overlooked it. _

You might demand of an oscillator that
when you set its frequency that it should
generate just that frequency, and not
wobble or shift. If you would have this
freedom from frequency shifting built
into ‘the oscillator proper it should be

25V

+45y 190K

AC

frequency-stabilized, and if in addition
you want relative freedom from change
due to load conditions, the output has to
be treated specially likewise.

The grid current type oscillator is the
simplest good one, but it is not in the
precision class. The “Handbook” sets
forth that the accuracy may be 0.1 of 1
per cent. While this could be true under
identical meteorological and mechanical
conditions, it is considerable to expect
such accuracy in practice. The absence of
a constant temperature often renders
inevitable a change in inductance with
temperature (though a small change),
while the magnetic content of the form on
which the coil is wound, and the non-

(Continued on next page)
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(Continued from preceding page)
hygroscopic nature of the entire coil,
account for other changes.

Introducing Modulation

The condition existing during calibra-
tion would be duplicated only accidentally
during actual use of the oscillator as a
frequency meter. However, the degree
of accuracy required for general work is
nothing like 0.1 per cent. in broadcast
practice, and the device then is not to be
used as a monitor, or guide for the ire-
quency of a broadcast transmitter. It is
to be used for simple testing.

With Rl at 100,000 ohms there will be
no modulation, and aside from the rush-
ing noise in the set due to its reception
of the oscillation frequency nothing spe-
cial would be heard. Zero beats with
carriers would be used. However, the leak
value could be raised until the tube be-
comes also an audio oscillator, by motor-
boating, or grid current starting and stop-
ping, and at around 500,000 ohms this will
start, or higher leak value may be used
for higher audio frequency modulations
at greater intensity.

Such an oscillator may cover a funda-
mental of from 50 to 150 kc, thus afford-
ing use in lining up intermediate frequen-
cies by fundamental or harmonic frequen-
cies, and the broadcast band by the tenth
harmonics. The circuit is a generous
harmonic producer (we almost said a
vicious one) and it oscillates so strongly
that there will be coupling between oscil-
lator and receiver even without any wire
connection, as to broadcast frequencies,
although for intermediate frequencies the
output should be connected somewhere in
the intermediate cirfuit, say, at plate of
the first intermediate tube.

The Series Capacity

The output is capacitaffvely coupled to
the tested circuit, and either a small con-
denser may be used, around 20 mmid., or
its equivalent produced by using a 3-inch
insulated wire from the plate to RZ2’s
high end, and running another insulated
wire parallel and close to the other wire
for that distance, which would include the
distance to the output binding past.

If a much greater length of wire is used
(say, six inches) the detuning effect sets
in. Thus the intended benefit may be
vitiated, or, viewed from another angle,
even electron coupling by itself does not
represent perfect freedom from detuning
effects caused by the load.

The detuning effect is least under all
circumstinces when the coupling medium
is the ether, that is, the oscillator radiates
and the radiation is picked up by the
tested circuit. This is the same situation
as obtains between broadcast transmitter
and receiver, where the receiver does not
change the frequency of the transmission.
The only coupling between them is ether
coupling. An ether-coupled f{requency
meter would be better than an electron-
coupled one. Were it not for enlarged
size this could be achieved in experi-
mental practice by having the output act
as transmitter in a shielded compartment,
and a distant pickup coil feed an amplifier

tube.
Coil Data

The question arises as to why there
should be radiation even through the
shield of the electron-coupled oscillator.
The reasons are that the shield will not
be a perfect shield, also some energy gets
out through the line to the tested circuit
(if the tested circuit is on the same line)
and even a common ground at different
potentials would result in some pickup,
although this is a rarity. )

For the 1{requencies of the amateur
band intended originally, the bypass con-
densers may be as on the diagram, but
for the lower frequencies here discussed,
had better be larger.

For an oscillator that may be used as

NEW TUBE WITH
AN 8-PIN BASE
TOBEOUT SOON

While information regarding tubes not
yet nearly ready for the market is closely
guarded, nevertheless it has been learned
that a tube with an eight-pin base is to be
announced. This will have a serious effect
on servicing equipment, including testers,
as there never has been an eight-pin-base
tube before, although an adapter is being
gotten ready to take care of existing
servicing kits,

No official details have been obtained,
but the general report is that the new
tube will be of the twin push-pull type,
Class A, and it has been stated also that
there will be three grids, leading to the
assumption that not only the output tubes
but also the driver tube will be in the
same envelope.

Other New Tubes Also

New tubes are being announced steadily,
although radio set manufacturers have
asked that there be a halt to the proces-
sion unless some radical improvement or
simplification is introduced. However,
special purpose tubes for 2.5-volt and 6.3-
volt operation must be expected to be ex-
tended to 2-volt battery operation, and
other new tubes are in the offing, besides
the eagerly-awaited and most interesting
eight-pin-base type.

The List Prices

With the advent of new tubes the prices
of older ones have been lowered, and only
the other day thirty tubes were reduced
in list prices.

The present list prices of tubes is given
in the annexed tabulation, not including,
however, the 1A6, on which no list price
has been fixed yet.

stated, 50 to 150 ke, with a 0.00035 mid.
tuning condenser, the coil may consist of
a 1300-turn honeycomb, tapped at the
500th turn from the ground end. The
total winding is tuned. The inductance
of the total winding is 25 millihenries.

For the broadcast band the coil may
consist of 127 turns of No. 32 enamel
wire, wound on l-inch diameter outside,
tapped at 30 turns irom the ground end.
The greater the number of turns between
ground end and tap the greater the oscil-
lation, but it soon reaches a degree that
badly overloads the tube, resulting in
double-peak beats. This proves to be
quite a nuisance, and destroys any validity
of claims of accuracy, so avoid too many
tickler turns. They are tickler turns be-
cause from cathode to ground the coil is
in both the plate and grid circuits.

Methods of calibration have been de-
tailed in previous issues of Rapio WorLp,
the latest dated December 3rd, 1932,

Stability Test

The fact that the grid current type
oscillator, including the electron-coupled
one, is found in the fact that, using
heater tubes, and zero beating, the fre-
quency changes after the tube heater
supply is turned off, and the heater emis-
sion gradually subsides.

Descriptive Table
of Tubes and List
Prices Now Existing

Descrigiion Cashode *V alts

2A3 $4.00 Power Amplifier Triode—Filament 2.5 -
2A5 1.60 Power Amplifier Pentode-—Heater 2.5
2A6 1.60 Duplex-Diode High-Mu Triode—

N3 S N $

2A7 220 Pentagrid Coaoverter—Heater ... 2.5

287 2.00 Duplex-Diode Pentode—Heater .. 2.5
SZ3 1.50 Heavy-Duty Full-Wave Rectifier

—Filament ................ . 5.0

6A4 1.60 Power Amplifier Pentode—Fila-
TMEBE  «evvieaeiaeciaarnianns 0.3
6A7 2.20 Pentagrid Converter—Heater ... 6.3
6B7 2.00 Duplex-Diode Pentode—Heater .. 0.3
12Z3 1.20 Hali-Wave Rectifier—Heater .. .. G.%

25Z5 2.00 Rectifier-Doubler—Heater ....... 25.

01-A .60 Detector, Amplifier—D-C Filament 5.0

1 1.50 Half-Wave Mercury Vapor Hect
—Heater ......... ... 0.3

L.y 1.25 Half-Wave Rectifier—Heater. ... 6.3
10 5.00 Power Amplifier, Oscullator—Fila-

BEIHE o v veemnneecneenrneeras 7.5

112-A 1.30 Amplifier, Detector—D-C Fila-
TEOE ettt raes 5.0

19 1.50 Class B Twin Amplifer—D-C
Filament .................... 2.0

22 2.00 Screen Grid RF Amplifier—D-C
Fillament .......coh.vveeinnan 3.3

24-A  1.20 Screen Grid R-F  Awmgplifier—
Heater ............ .. 0i.us 3.5
26 .65  Amplifier—Filameny ............ 1.5
27 70 Detector, Amphifer—Heater ..... 2.5
30 1.30 Detecter, Amplifier—D-C Filament 2.0

31 1.30  Power  Amplifier Triode—D-C
Filament .................... 2.0

32 1.90 Screen Grid R-F Amplifier—D-C
"Hament . ....ooiiiieiia 2.0

33 2.10 Power Amplifier Pentode—D-C
ilament ...l 2.0

34 215 Super-Control R-F Amplifier Pen-
tode—D-C Filament .......... 2.0

35 1.30 Super-Control R-F  Amplifier—
CALEr .. iiieiiiiaa i 2.5

36 1.50 Screen-Grid R-F Amplifier—
Heater .. ... ... coiiiviiii.s 6.3
37 1.20 Detector, Amgliﬁer-—}icater ..... 6.3
38 1.45 Power Amplifier Pentode—Heater 6.3

39-44 1.50 Super-Control R-F Amplifier Pen-
tode—Heater ................ 6.3
41 1.60 Power Amplifier Pentode—Heater 6.
42 1.60 Power Amplifier Pentode—Heater 6.3
43 2.50 Power Amplifier Pentode—Heater 25.0
44-39  1.50 Super-Control R-F Amplifier Pen-

tode—Heater . ............... 6.3
45 75 Power Amplifier Triode—Filament 2.5
46 1.55 Dual-Grid Power Amplifier—Fila-
fi3113 50000000000000 000000000
47 1.30 Power Amplifier Pentode—Fila-
ment ... iiiieeiiiieieanen
48 3.00 Power Amplifier Tetrode—D-C
Heater ......... 6000000000000 0.0
49 1.70 Dual-Grid Power Amplifier—D-C
Filament ...........c.cc0.... .0

50 4.00 Power Amplifier Triode—Filament 7.
53 1.80 Class B Twin Amplifier—Heater 2.§
55 1.60 Duplex-Diode Triode—Heater ... 2.5
56 1.20  Super-Triode Amplifier—Heater .. 2.5
57 1.65 Triple-Grid Amplifier Detector—

Hleater .........eieiiieeinos. 3.5

58 1.65 Triple-Grid Super-Control Ampli-
fier—Heater ................. 2.5

59 2.00 Triple-Grid Power Amplifier—
(= 2.5

71-A .75 Power Amplifier Triode—Filament 5.0
75 1.60  Duplex-Diode High-Mu Triode—

2lGT? noonasco0anon000opo000 6.3
77 1.80 Triple-Grid Detector Amplifier—
L1 L [
78 1.80  Triple-Grid  Super-Contrel R-F
Amplifier—Heater .......... . 63

79 2.60 C(Class B Twin Amplifier—Heater 6.3

.70 Full- Wave Rectifier—Filament .. 5.0
81 3.50 Half-Wave Rectifier—Filament .. 7.5
82 1.20  Full-Wave Mercury Vapor Rect.—

Filament ...............c.... 2.5
83 1.55 Heavy-Duty Full-Wave Mercury
Vapor Rectifier—Filament .... 5.0
84 1.75  Full-Wave Rectifier—Heater ,... 6.3
85 1.60 Duplex-Diode Triode—Heater ... 6.3
89 1.80 Triple-Grid Power Amplifier—
L1 2 N 6.3
199 1.50 Detector, Amplifier—D-C Filament 3.3
200-A 4.00 Supersensitive Detector—D-C Fila-
IMENt ot e . 5.0
11 3.00 Detector, Amplifier—D-C Filament 1.1
12 3.00 Detector, Amplifier—D-C Filament 1.1
120 3.00 Power Amplifier Triade—D-C Fila- a0
B335 5600000000600 00D0000000 B
199 2.25 Detector, Amplifier—D-C Filament 3.3
240 2.00 Voltage Amplifier—D-C Filament 5.0
874 4.90 Voltage Regulator—Glow Discharge
876 6.70 Current Regulator (Ballast Tube
886 6.75 Current Regulator (Ballast Tube

841 10.40 Voltage or R-F Power Amplifier—

842 10.40 A-F Power Amplifier or Mgdulator
—Filament .................. o

868 7.50 Phototube

864 2.10  Amplifier, Detector—D-C Filament 1.1

852  28.00 100-Watt Oscillator or R-F Power

Amplifier~—Filament ........ ..10.0
865 15.00 12..‘.§iﬁ att FSCreen Grid R-F Am- 78

plifier—Filament ,.......... P
866 6.75 Half-Wave Mercury Vapor Rect.

—Filament .......,.. e .5

* Either A.C. or D.C. may be used on the flament
or heater, except as noted.
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PERCENTAGE MODULATION

WHAT IT IS AND HOW' IT COMPARED TO “EFFECTIVE PERCENTAGE
MODULATION” WHICH IS MORE CONVENIENTLY MEASURED

Cr

<

-

e

i1
L1}

Two vacuum tube peak voltmeters.. At left.:, for rectifier that presents a
high impedance for speech frequencies, at right for rectifier that presents

r I'\WO vacuum tube peak voltmeters for
measurement of effective percentage
modulation are shown. Measurement

of percentage modulation is comphcateq by

the presence of harmonics and it requires
rather elaborate laboratory equipment, in-
cluding an oscillograph.

The difference between the percentage
modulation and the effective percentage
modulation may be expressed as a dif-
ference between the complex modulation
of the carrier and modulation by a single
tone. A compromise method applies to
measurement of a single tone composed of
two tones as an equivalent to measure-
ment of speech modulation.

" Percentage modulation is defined as the
ratio of half the difference between the
maximum and the minimum amplitudes of
a modulated wave to the average ampli-
tude, expressed in per cent.

The Simpler Case

The two vacuum tube voltmeters are
peak voltmeters. Percentage modulation
is generally determined by measuring the
instantaneous value of the peak voltages
either of the radio-frequency oscillations
or of the rectified signal wave. Measure-
ments made in this way may be vitiated
by the presence of harmonics, espe-
cially under conditions of overloading. If
the peak voltages are measured by means
of oscillograph records these disturbing
factors are of course apparent. The use
of an oscillograph is difficult outside of
a laboratory and it is therefore convenient
to define a quantity which may be called
the effective percentage modulation but
which is more convenient to measure.

Effective percentage modulation, as ap-
plied to the modulation of a single carrier
by a single sinusoidal signal wave, is the
ratio of the amplitude of the fundamental
component of the envelope to the ampli-
tude of the carrier, expressed in per cent.

For the case of modulation by a simple
sinusoidal wave, in the absence of distor-
tion, it is evident that the percentage
modulation and effective percentage mod-
ulation as defined above are identical. Ef-
fective percentage modulation, as applied
to the modulation of a single carrier by
two or more sinusoidal waves, is the sum
of the effective percentages associated

"with the individual signal waves, each
measured in the presence of the other*

More Than 1009, Is Possible

Thus the percentage modulatipn is
(Ewmax — Emiz/2)/Eav, where Emax is the
maximum and Emta the minimum ampli-

*“Methods of Measurement and Test,” Year
Book, Institute of Radio Engineers, 1931; p. 99.

a low impedance for speech frequencies.

tude, and Eav the average amplitude. As
the average is virtually always greater
than half the difference between the maxi-
mum and the minimum, tlie percentage
is less than 100, although it is possible to
have instances of more than 100 per cent.
modulation, which is a form of distortion.

The effective. percentage modulation
would be Er/Ee, where Er is the ampli-
tude of the fundamental component of the
envelope and Ee the amplitude of the
carrier. The solution is always expressed
in per cent.

Speech cannot well be broken down and
syllables measured for percentage modula-
tion. Yet speech intensity may be mea-
sured by wvolume indicators, which .are
power measuring devices although the
indication is in arbitrary units of average
speech energy. This average permits of
a makeshift method that has won wide
approval, due to the correlation of be-
havior, particularly distortion between
speech and two tones of different intensi-
ties. The two tones should give the same
indication on the volume indicator as does
the speech to be measured.

Speech Measurement

Percentage modulation is concerned
with speech amplitudes, not speech power.
Two tones, the sum of whose amplitudes
is double that of either, have together
only twice the power of either. To obtain
this double amplitude by a single tone in-
volves multiplying the power by 4. This
gives a power ratio of 2. Hence without
change of meaning the effective percent-
age modulation for speech may be defined
as being that for a single tone whose
power reading on the volume indicator is
double that of speech.

The percentage modulation measure-
ment is made with Fig. 1 or Fig. 2 by
choosing the proper constants so that the
current through R is proportional to the
radio-frequency voltage in it, at an aud-
ible rate. Since the instrument operates
on peak voltages it reproduces the en-
velope of the radio-frequency wave and
provides a detector of very satisfactory
fidelity. Measurements of percentage of
modulation may be obtained by recording
the instantaneous values of the current
in R by means of an oscillograph.

High and Low Impedances

Fig. 1 is for a rectifier providing a high
impedance at speech frequencies, and the
impedance of R is high compared to the
internal impedance of the tube when ,the
tube is conducting. The impedance of
R, compared to that of Cl, is high at the
carrier frequency and low at the speech

frequencies. This makes for the propor-
tionality of current to input voltage.

If the rectifier presents a low imped-
ance to speech frequencies the Fig. 2
circuit may be used.

Two Meters

In both Figs. 1 and 2 the direct current
is separated from the alternating current,
and both currents are read, one meter
reading one current and the other meter
the other current. Since a low impedance
is required, a thermocouple is used, or a
low impedance vacuum tube voltmeter, for
the a-c¢ values. The filter circuit should
have an audio choke coil of high imped-
ance and a large stopping condenser, that
is, present negligible shunt admittance and
series impedance. For the choke, since
the current may be small, a value of 100
henries is obtainable, while C2, the stop-
ping condenser, may be 10 mfd. or more,
but should not be an electrolytic con-
denser. The impedance of this circuit
should be small or independent of fre-
quency.

Since the result is now treated on the
basis of current, and since the current
is proportional to the voltage, that is,
the circuit behaves like a pure resistance,
the effective percentage modulation by
a single tone is 100v2 Is/Ii, where L is
the direct current and Is is the root-mean-
square value of the alternating current.
For n equal tones the effective percent-
age modulation is 100v2n I/I,,

Steady Tone

For the speech measurement, the steady
tone is introduced as previously discussed.

It can be seen therefore that the recti-
fier circuits have to be worked within the
sensitivity limits of the meters, and there-
fore selection of the stage that yields the
result may be resorted to, if shunts are
not available for the a-c meter. In the
a-c instance, popular rectifier type meters,
on their a-c side, measure up to 1 ma,
and hardly any less sensitivity is recom-
mended for such meters, as inaccuracies
result. However, within its limits, this
universal type meter may be used for
measuring the r-m-s values, for it is cali-
brated in r.m.s. although it reads peak
values. The direct current meter offers
no problem.

MAY EXCISE TAX

The Internal Revenue Bureau reports
collections during May of the federal 5
per cent, excise tax on radio and phono-
graph records amounting to $110,747.70,
according to official statement just re-
leased in Washington. The May collec-
tions on mechanical refrigerators were

$376,188.35.




RADIO WORLD

July 15, 1933

IMUNICATOR

A 4-Tube Universal Amplifier

Robert G. Herzog, EE.

Engineering Department, Thor Radio Co.
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The circuit diagram of the universal 4-tube amplifier.

HE Communicator is designed to

meet the ever-increasing demand for

a low-cost, truly-portable universal
amplifier, that is, one that works on a. c.
or d. ¢c. The entire four-tube amplifier,
together with the microphone input trans-
former, is completely mounted and wired
on a chassis 4 x 4 x 34 inches. The use
of special small size-condensers contrib-
uted largely to this end. This saving in
space enabled use of a cabinet of overall
dimensions of 5 x 524 x 9 inches. It
houses the microphone, which is mounted
on springs in a 3%-inch hole cut in the
front. This not only saves space but also
saves the ad.ded expense of a microphone
suspension ring.

The Communicator can be used with
one or two single-button microphones, a
double-button microphone or a low-im-
pedance pickup. Microphone current is
obtained from the power supply, dispens-
ing with the need of a microphone bat-
tery.

Two-Watt Output

The Communicator delivers approxi-
mately two watts, which are usually suffi-

LIST OF PARTS

Microphone input transformer.

250,000 ohm potentiometer with switch
chassis.

Four sockets

Dual 8 and 16 mfd. 175-volt electrolytic.

10 mfd. 25-volt electrolytic.

Three 2 mfd. 50-volt electrolytics,

Two .5 mfd. 100-volt electrolytics.

Two .02 foil condensers 200-volt.

.006 foil cendenser 150-volt.

190-ohm B choke,

130-ohm 25-watt resistor.

300-ohm 5-watt resistor.

9000-ohm 1 watt,

750-ohm %4-watt.

75,000-ohm 4-watt.

40,000-ohm 14-watt.

250,000-ohm %% watt.

250,000-ohm 14 watt.

100,000-ohm 145-watt.

Two pup jacks.

Field jacks.

Line cord.

Screen grid ‘cap.

cient for inter-office communication or
retail store window demonstrations. It
can be used with a good magnetic speaker
or with one of the midget type dynamics
having a field resistance of not less than
3,000 ohms. It will supply excitation for
this type of field.

The Communicator is simple in design
and construction and even the novice
should experience little difficulty in build-
ing it from the kit of parts.

The tube sockets should be mounted
first and all possible wiring between them
made, taking care to get the wires as close
to the chassis as possible. Shielding of
plate leads is advisable to prevent feed
back. All resistors should be covered with
a rubber or spaghetti insulating sleeve so
as to prevent shorting when two or more
come together,

Electrolytics in One Block

Half-watt resistors are used wherever
possible and electrolytic condensers, ex-
cept for the coupling and blocking con-
densers, to save space.

The 8 and 16 mfd. condensers are put
into one container and mounted on top
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of the chassis next to the 25Z5 rectifier.
The filament resistor is also mounted on
top to allow for complete air circulation
and heat dissipation. g

The type 77 pentode is used as a micro-
phone amplifier with about 2 volts bias
and 60 volts on the screen. Two 43 tubes
are used in parallel as the output stage.

Fleming Gets Prize,
As Does Barkhausen

Chicago.

At a banquet in connection with the

- convention of the Institute of Radio En-

gineers the medal of honor was awarded

to Sir Ambrose Fleming, British physi-

cist, inventor of the first vacuum tube,

the two-element valve or detector. Many

of those present at the banquet were not

even born when Sir Ambrose, then James
A. Fleming, made the invention.

Prof. J. Heinrich Barkhausen, of Ger-
many, was awarded the Morris Liebmann
Memorial Prize, of $500, for his short-
wave work. His Barkhausen oscillator
for ultra frequencies is well known. Con-
suls accepted the prizes for the absent
scientists.

Guizar and Barlow
Heard in Foreign Music

Tito Guizar, romantic Mexican tenor,
who has been featured on several popular
CBS programs during the past two years,
is heard in a new series of recitals accom-
_panied by Howard Barlow and a full con-
cert orchestra, Mondays at 9:45 p.m.
E.D.S.T., over the WABC-Columbia net-

“work. Guizar will draw from his exten-
sive repertoire of popular Spanish,
French and Italian concert songs and folk
melodies during the series, and will occa-
sionally vary the presentation with
guitar-accompanied songs. The young
Mexican will continue his weekly Sunday
programs as soloist with the Gauchos at
9:00 p.m. and his guitar-accompanied re-
citals at 5:45 p.m., E.D.S.T., on Satur-
days.

Deputy Sheriff Obliges

It was a red letter day in the history of
Wading River, L. I., when Walter Lipp-
mann engaged in trans-Atlantic radio dis-
cussion with John Maynard Keynes,
British economist, on the eve of the Lon-
don Conference.

Lippmann spoke from the study of his
summer home in Wading River and
scores of neighbors gathered on the
veranda where a radio set had been
erected. In the local Congregational
Church another loudspeaker was switched
on at the conclusion of the service and
the congregation remained for the
broadcast. Non-members also dropped
in. The deputy sheriff of the township
personally took charge of the highways,
diverting all traffic from the vicinity of
Lippmann’s home for the duration of the
broadcast.

Usher Bids for Fame

If Bill Paisely’s “Dreams,” a new fox
trot ballad, wins Tin Pan Alley acclaim,
a young theater usher may get a chance to
establish himself as a lyric writer of un-
usual ability. The composer of the words
to “Dreams” is now an obscure member of
the staff of Proctor’'s RK(C' Theatre in
New York. The lyricist is Al D’Abruzzo,
or Buddy Alda, as he calls himself pro-
fessmpally. He was brought to Paisely’s
attention by an acquaintance who heard
D’Abruzzo sing at the theatre. There he
is known as the “Singing Usher” because

he occasionally sings solos accompanied
by the organ.

Paisely is a member of the NBC Music
lerary' staff and is composer of many
tunes, including “Time To Go,” recently
featured at Radio City Music Hall.

Talkie Film
for Television

Tried in West

San Francisco, - -

The talking pictures may revolutionize
radio broadcasting. ' L

If the innovation of Clifton R. Skinner,
young: San Francisco motion picture invent-
or, proves a success, a continuous 24-hour
program may be broadcast from 3,000-foot
roll of ordinary “talkie” film.

The roll is not larger in diameter than
the largest 15-minute electrical transcrip-
tion disc. o :

Or, under a different adaptation of the
same idea, recorded programs may be edited,
cut down, or pieced together from lengths
of film. For this, a narrow film, especially
cut and perforated by Skinner, is used. This
will provide economical recording with ad-
vantages heretofore unknown.

The idea of putting the “talkie” method of
reproduction to radio use was devised and
elaborated by Skinner after several months’
effort, and was given its first actual broad-
cast trial over KFRC.

Claims Advantages

Like some other inventions that were not
so much new inventions ‘as they were the
application of something already at hand to
a use hitherto -unthought of, Skinner’s inno-
vation puts to use standard motion picture
equipment, with a few simple, but important,
changes.

Skinner claims the idea of broadcasting
from a voice “movie” has many advantages
over the record method. First and fore-
most, voice and music can be reproduced
more clearly on a'{film than on a rubber
disc. And it can be done more economically,
he says.

“The fact that programs of any length,
up to an entire day’s broadcast, can be
contained on a single roll of film should be
a strong factor- in winning some radio sta-
tions’ approval,” Skinner added. “The film
could be stopped at any time for local an-
nouncements, and the method would elimi-
nate the bother of changing records every
few minutes.

Stations Have Choice

“Other stations will appreciate the idea
of editing and preparing their own pro-
grams of any desired length from recorded
material on hand. Prospective sponsor will
be able to select a well-rounded program
suited to their tastes.”

Skinner has limited his present experi-
ments to the regular portable motion picture
equipment, with a few alterations. But he
has specifications prepared for reproducing
equipment specially prepared for radio sta-
tions, more compact and convenient than
the larger theatre machines.

Skinner explains his method in two sen-
tences : .

“We feed the output of a standard pro-
jector into the voice input equipment in the
radio studio. That output is the variable
reaction of a photo-electric cell on the
modulation of the voice track.”

On the side of the film is a “sound track”
with a mass of irregular lines corresponding’
to the modulation of the voice or music. The
light passes through the film and registers
these sounds on a photoelectric cell which
in turn transmits them to a loud speaker.

Skinner says as many as 20 sound tracks
can be put on each film, throughout the use
of a machine that jumps from one track to
another when one is “played out” It is
that machine that will permit continuous
24-hour broadcasting without a change of
film. For the narrow film to be used when
it is desired to edit programs, a single track
is necessary.




TR TR

s A

designers depends on electron coupling
instead of reactive coupling. This arrange-
ment offers advantages in eliminating un-
desired intercoupling effects between sig-
nal, oscillator, and mixer circuit and in
reduction of local-frequency radiation.
Furthermore, not only simpler circuits can
be utilized, but also greater oscillator
stability can be obtained because the oscil-
lator operates under conditions essen-
tially no load. A simple electron-coupled
device may be imagined in which the
space current of the mixer tube is modu-
lated by wvariation in cathode emission.
Conceivably, the cathode current might
be modulated by variation in cathode
temperature produced by filament-current
variation. Practically, however, this same
effect can be accomplished by placing a

£
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THE 1A6 IS A NEW COMBINATIC
The RCA Radiotron Company, Inc., and i —
E. T. Cunningham, Inc., have recently re- : »
leased t:i) equipment Znanufac{%grs a new B d ® »
pentagrid converter tube, the b t M
It is a 2-volt, low-filament-current type u O yne lxer O ma 5
- of tube, designed so that it can perform b
simulianeously the functions of mixer (first
detector) and oscillator in superheterodyne
circuits of the battery-operated type. This
“wew tube has the desirable feature from « R-F
circuit design standpoint of permitting inde- 'NPUI TYPE (A6 !
pendent control for each funciion. ) + + i
,Beca;we the 146 combines eﬁ‘c;ently”m c P l _L 1-F [ g‘c‘;
one bulb the functions of mixer and oscilla- 4 OUTPUT [ &
tor, it offers new facilities in the design of Cy —"— C5T : TC T os
compact battery-operated receivers. — i
‘ —{ col
] HE 1A6 is a multi-electrode type of >—{ W — cg
I vacuum tube designed primarily to c — { N
g perform simultaneously the function -
of a mixer tube and of an oscillator tube
in superheterodyne circuits. Through its —”—4
use, the independent control of each func- Ca
tion is made possible within a single tube. \
The 1A6 is designed especially for use in
battery-operated receivers. In such ser- c
vice, this tube replaces the two tubes re- 2_!
quired in conventional circuits and gives /‘—
improved performance. .
The action of this tube in converting L Lo
a radio frequency to an intermediate fre- M
quency depends on independent control
of the electron stream (1) by three elec- :F =
trodes (including the filament) connected [ Tc
in an oscillator circuit and (2) by a fourth
electrode (a grid, to which the radio input
_is. applied. As a result of this arrange-
ment, it is apparent that the simultaneous i 1 =
control by these two groups of electrodes R — — — —_— =
will pr%duce variaﬁogs ind thle eleg@ron é = ® = -® O ® - @ = ‘
stream between cathode and plate. Since SIGNAL ANODE-GRID FIL. SCREEN PLATE
‘the electron stream is the only connect- : .
ing link between thése two controltfac— GRID BIAS  SUPPLY SUPPLY SUPPLY SUPPLY
tors, this converter system may be said to >
be “electron coupled.” P
Frequency-Converter g =0.1 Pt
Considerations C‘z;} GANGED VARIABLE CONDENSERS
In a superheterodyne receiver the tubes C3f PADDING CONDENSER
and circuits used to generate the local C4=GRID CONDENSER OF 200 M U4,
frequency and to mix it with the incom- L) =OSCILLATOR GRID iINDUCTANCE COUPLED d
ing radio signal to produce an intermedi- L>=OSCILLATOR PLATE INDUCTANCE -35
ate frequency may be called a frequency- M =MUTUAL INDUCTANCE OF L| AND Lo
Co’rll“lrlirsﬁsnuafilevrlrsg:chods employ a mixer Ry =OSCILLATOR GRID LEAK . Al
tube in which the radi NOTE -1
| §g§§1 e froquency are applied to ANODE -GRID SUPPLY MAY BE OBTAINED FROM PLATE f:z
the same grid. The local frequency may SUPPLY TAP THROUGH VOLTAGE-DROPPING RESISTOR d
be generated by a separate tube or within OF 20000 OHMS SHUNTED BY BY-PASS CONDENSER OF O.Jf. :
the mixer tube. These methods generally NOTE -2 A
depend on_coupling the oscillator and VOLTAGE APPLIED TO ANODE -GRID (GRID N2 2) SHOULD th
gg;‘fi;g;f;“s y either capacitive or 1n- BE HIGHER THAN THAT ON SCREEN (GRID N2 3 & N25). (1
ans. i o Ri
Another method of interest to circuit .
c

PIN 4~ FILAMENT—
PIN 5 - GRIDS N23 & Ng5
PIN 6 ~GRID N2 |

\
CAP - GRID N2.4
O°AL

'

=\

grid and a supplementary anode-grid be-
tween the cathode and the control-grid

PIN |- GRID Ne2 I .

PIN2- PLATE 750
PIN3-FILAMENT +

L PINS
2 PINS 156 1.003 DIA,

‘With this latter arrangement, the cath
ode and the first two grids may be re-

and by using these electrodes in conjunc-
tion th.h the cathode to accomplish the
modulation of the cathode current.

gatded theoretically as a composite cath
ode which supplies a modulated electron-
stream. This modulated cathode-stream

E

).

-

i
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er left is the circuit diagram
¢ of the new 1A6 pentagrid
ter tube. C4 is the grid con-
. C3 the padding condenser.
er left is the bottom view of
cket. The pins are coded
B, 4, 5, 6) according to the
rode. The transconductance
for grid voltage variation
voltages constant) is given
at right.

may be further controlled and utilized by
means of the addition of other grids and
a plate. For example, a control-grid placed
between the composite cathode and the
plate will provide for the introduction of
the radio signal. Additional grids placed
either side of the control-grid will shield

the control-grid electrostatically; from the

other electrodes, and increase the output
impedance of the tube—a desirable char-
acteristic from a gain standpoint. Of
these two grids, the one (No. 3) nearest
the cathode serves also to reduce the
local-frequency radiation.

Installation

This design just considered is incor-
porated in the 1A6 to make available for
battery-operated receivers a tube which
combines efficiently in one bulb all the
functions of a frequency converter.

The base pins of the 1A6 require the
use of a standard six-contact socket,
which should be installed to operate the
tube in a vertical position. Base connec-
tions and external dimensions of the 1A6
are given, The No. 4 grid connection is
made to the cap on top of the tube.

The coated filament of the 1A6 may be
operated conveniently from dry-cells from
a single lead storage-cell, or from an air-
cell battery. For dry-cell operation, a fila-
ment rheostat may be used together with
a permanently installed voltmeter to in-
sure the proper filament voltage. For
operation from a 2-volt lead storage-cell,
the 1A* requires no filament resistor.
Operation with an air-cell battery re-
quires a fixed resistor in the filament cir-
cuit. This resistor should have a value
such that with a new air-cell battery, the
voltage applied across the filament ter-
minals will not initially exceed 2.15 volts.
Series operation of the filament of the
1A6 with those: of other two-volt battery
types is not recommended.

Complete shielding of the 1A6 is gener- .

ally necessary to prevent intercoupling
between its circuit and those of other
stages.

APPLICATION

For converting the radio-frequency in-
put to an intermediate frequency, the 1A6
1s recommended for use in battery-oper-
ated superheterodyne receivers.

The feature that independent control
of mixer and oscillator functions is made
possible in a single tube with high gain is
of practical advantage to the set designer.

As a frequency converter in superheter-
odyne circuits, the 1A6 can supply the
local oscillator frequency and at the same
time mix it with the radio-input frequency
to provide the desired intermediate fre-
quency. For this service, design informa-
tion is given under “Ratmg and Charac-
teristics.” It important to note that the
anode-gride voltage and the plate voltage
must each be higher than the screen volt-
age.

For the oscillator circuit, the coils may
be constructed according to conventional
design, since the tube is not particularly
critical. The voltage applied to the anode-
grid (No. 2) should not exceed the maxi-
mum value of 135 volts, but should always
be higher than the screep (grids No. 3 and
No. 5) voltage. The anode-grid voltage
may be obtained from a suitable tap on
the B-battery or from the plate-supply
tap through a voltage-dropping ressitor
of 20,000 ohms shunted by a by-pass con-
denser of 0.1 uf. The size of the resistor
in the grid circuit of the oscillator is not
critical but requires design adjustment,
depending upon the values of the anode-
grid voltage and of the screen voltage.
Adjustment of the circuit should be such
that the cathode current is approximately
6 milliamperes. Under no condition of
adjustment should the cathode current ex-
ceed a recommended maximum value of 9
milliamperes.

Plate Circuit Condenser

The bias voltage applied to grid No. 4
can be varied over relatively wide limits

TENTATIVE RATING AND

CHARACTERISTICS
OF THE 1A6
Filament Voltage (D. C.)....... 00000 ZO Volts
Filament_Current ......c.cieveeeenne. 0.060 Ampere
Direct Interelectrode Capacxtances
(approx.):
Grid No, 4 to Platei.coiuicnciannnns 0.25%
Grid No. 4 to Grid No. 2........... 0.2*
Grid No. 4 to Grid No. 1........... 0.1*
Grid No. 1 to Grid No. 2........... 0.8
‘Grid No. 4 to all other electrodes
trodes (R-F Input) ..............

Grid No. 2 to all other electrodes
(Osc. Output) eeveceenievnneiennns 6

Grid No. 1 to all other electrodes
(Osc. InpUt) .ovveiiieiivieeinnnnns 5

Plate to all other electrodes (Mixer
Outpu) e rac i eaart e eieaaais 9

*Wlth shield-can.

Overall Length ....ccciivevnnnnn.. 4-9/32" to 4- 17/32"
1}\3/[a1>cb1mum Dxameter !
ulb .ecieieeene..

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

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

mall Metal

Plate Voltage ............. 180 max. Volts
Screen Voltage (Grids No.
3 & NO. 5)evrecriernenes 67.5 max. Volts

Anode-Grid (Grid No. 2). 135 max. Volts
Control-Grid (Grid No. 4). —3 min. Volts

Total Cathode Current ... 9 max. Milliamperes
Typical Operation:
Filament Voltage ....... 2.0 2.0 Volts
Plate Voltage .......... 135 180 Volts
Screen Voltage (Grids
(Grids No. 3 & No. 5. 67.5 67.5 Volts
Anode-Grid (Grid No.2) 135 135 Volts
Control-Grid (Grid
No. 9)eveeienniinennnnns . —3 —3 Volts

4)
Oscxllator Grid (Grid
No. 1) Resistor...... 50,000 50,000 Ohms

Plate Current .......... 1.2 1.3 Milliamperes
Sereen Current 2.5 2.4 Milliamperes
Ano_de-Grld Current ... 23 2.3 Milliamperes
Oscillator-Grid Current. 0.2 0.2 Milliamperes
Total Cathode Current.. 6.2 6.2 Milliamperes
Plate Resistance ........ 0.4 0.5 Megohm
Conversion Conductance** 275 300 Micromhos

Conversion Conductance., 4 4 Micromhos
at—22.5 volts on grid No. 4

**Conversion Conductance is defined as the ratio
of the intermediate-frequency component of the
mixer output current to the radio- frequency signal
voltage applied to grid No. 4.

to control the translation gain of the
tube. For example, with 67.5 volts on the
screen (No. 3 and No. 5) the bias voltage
may be varied from —3 to plate current
cut-off (approximately —25 volts). With
lower screen voltages, the cut-off point is
proportionally less. The extended cut-off
feature of the 1A6 in combination with
the similar characteristics of super-control
tubes can be utilized advantageously to
adjust receiver sen51t1v1ty

Since the capacity between grid No. 4
and plate is in a parallel path with the
capacity and inductance of the plate load,
it is 1mportant to use a load capacity of
sufficient size to limit the magnitude of
the r-f voltage built up across the load.
If this is not done r-f voltage feedback
will occur between plate and grid No. 4
to produce degeneratlve effects. For this
reason the size of the load condenser in
the plate circuit should be not less than
50 mmfd,

Converter circuits employing the 1A6
may easﬂy be designed to have a transla-
tion gain of approximately 40. A’ typical
circuit is shown on Drawing No. 925-4276.
This circuit provides exceptionally uni-
form oscillator output over entire grid-
bias range.
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Determination of Non-Standard
Voltages for Tetrodes and Pentodes

REPRESENTATIVE PENTODE PLATE CHARACTERISTICS
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. FIG. 1
Typical family of plate charac-
teristics. Three voltage scales and
three current scales are shown for
a representative pentode. The shape
of the curve remains the same, pro-
vided all the voltages (other than
filament or heater) are changed
proportionately.

The following techwical discussion on a
method for the conversion of a tetrode or
pentode plate family outlines a means of
obtaining from a representative plate family
for each tube type operating conditions and
performance for any other voltage conditions
within the rating of the tube.

The method is simple in its application. It
requires for each tube fype but two sets of
curves; ome, giving a representative plate
family and the other, the required conver-
sion factors.

RCA Radiotron Co., Inc., and E. T. Cun-
ningham, Inc., who issued the paper, propose
to supplement future curve data on tetrodes
and pentodes with curves of conversion
factors. i

N present-day radio receivers, plate
voltages ranging from 50 volts up-
wards are employed. Commonly em-
ployed design methods require a family
of plate characteristics at each screen
voltage of interest. To cover the entire
range of voltages, a large number of
characteristic families is needed, unless a
method of calculation is used which
allows any typical family of curves to be
converted to any desired voltage condi-
tions. Such a method of calculation is
described.
The potential distribution within a
tetrode or a pentode of a given physical
structure depends upon the voltages

£ [ had ¥
PLATE(1p)OR SCREEN (lcp) MILLIAMPERES

FIG. 2

Here a particular tube is selected,

the 2B7 (or 6B7), and a family of

plate characteristic curves given. A

conversion factor (Fe) is used as

multiplier to establish a new vol-

tage scale for any desired set of
voltage conditions,

applied to the various electrodes. Multi-
plying, or dividing, all the electrode
voltages by the same factor will not
change the relative distribution of the po-
tentials within the tube, provided that no
secondary emission occurs,

The electrode currents in tetrodes and
pentodes depend upon the potential dis-
tribution between the cathode and plate.
Since the relative distribution of potential
within the tubes does not change when
all the electrode voltages are changed pro-
portionately, the ratio of the several elec-
trode. currents to each other does not
change. .

Ratios Preserved

This condition is illustrated in Fig. 1
by a typical family of plate characteris-
tics. Three voltage scales and three cur-
rent scales are shown in the diagram.
Regardless of the magnitude of the vol-
tages applied to the electrodes of the
tube, the shape of the curves remains the
same, provided that all the voltages are
changed proportionately. That is, when
the plate voltage is made one-half, the
screen voltage and grid voltages must be
made one-half ‘as well.

Since the shape of the curves does not
change when all the 'voltages are changed
in the same proportion, ratios of current
values do not change. For example, the
ratios OA/OB and OX/OY do not
change. Consequently, by establishing a
new current scale for the new voltage

conditions, a new family of plate charac-
teristics is provided.

Therefore, if the electrode currents and
other pertinent facts are known for one
set of voltage conditions, it is possible to
establish the current scale for any other
set of voltage conditions simply by de-
termining the current at a reference point
(R in Fig. 1) for the new voltage condi-

tions. .
Convenient Values

In Fig. 2 is shown a family of plate
characteristic curves for a typical pen-
tode, the,2B7. To establish a new voltage
scale for any desired set of voltage condi-
tions, it is merely necessary to multiply
all the voltages in the given family of
curves by the appropriate value of voltage
conversion-factor (Fe).

The current scale for the desired set of
voltage conditions is established from the
current at the reference point (R) on
the original family of curves and from a
current conversion-curve.

The most \convenient value of plate
current selected as a reference point on
the given family of plate characteristics
is one which is due to a combination of
electrode voltages having a fixed ratio to
each other. The selection of such a point
simplifies the determination of the cur-
rent conversion-curve.

At the point R (Figs. 1 and 2) the
screen voltage bears the following rela-
tionships to the other electrode voltages:

Screen volts: plate volts :: 100 : 200.

Screen volts: grid volts :: 100 : 0.

Screen volts: suppressor volts ::100 : 0,

The current conversion-curve is then
determined experimentally for a similar
set of conditions. That is, a curve of
plate current versus screen voltage is
taken for the conditions. Bias volts =0,
suppressor volts =0, and plate volts =
twice the screen volts. This curve is
shown in Fig. 3.

Reference Point

Since the ratio of the several electrode
currents to each other remains constant
for all proportionate voltage changes, the
current scale for any new voltage condi-
tions can be established from a single
value of plate current. This single value
of plate current at the desired screen vol-
tage is taken from the current-conversion
curve in Fig. 3. Its location as a reference
point on the new family of plate charac-
teristics is determined by the conditions
under which the current conversion-curve
was taken.

For convenience, it is desirable.to estab-
lish a curve of current conversion-factor
(F1) which gives the value by which all the
electrode currents shown in the original
family of plate characteristics must be
multiplied to determine the currents at any
other screen voltage. Such a curve is
shown in Fig. 4. It is determined by plotting
values of the ratio of the plate current at
the reference point R in Fig. 2 to the
value of the plate current (taken from
the current conversion-curve in Fig. 3)
at a similar point for any other screen
voltage,

The voltage conversion-factor (Fe)
corresponding to different screen voltages
is shown in Fig. 4. To convert the origi-
nal family of plate characteristics to any
other screen voltage, all voltages in Fig. 1
are multiplied by F.. An additional curve
of resistance conversion-factor (F») ver-
sus screen voltage is also shown. This
curve is determined by plotting the ratio
of Fe to F1 at the various screen voltages.

Grid Voltage Limitations
Heater-Cathode types of tubes usually
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Since it is desirable to establish the

current values for a new set of con-

ditions, a conversion factor (Fi) is

used. This gives the value by

which all the electrode currents

shown in the original family must
be multiplied.

draw grid current’ at grid-voltage values
less negative than —0.8 volts. Therefore,
for satisfactory operation of a tube under
any voltage conditions, the instantaneous
grid voltage should never reach a less
negative value than —0.8 volt. That is,
the useful range of operation along a
load line is limited to grid voltages more
negative than —0.8 volts.

If the original family of characteristics
is to be converted to lower voltage con-
ditions, the grid voltages are reduced
from the original values. The least nega-
tive value of instantaneous grid voltage
also will be reduced proportionately with
the other voltages. For example, it is
desired to convert the voltage scale down-
ward to one-fifth of its original value
(Fe=10.2). Then, the least negative
value of the instantaneous grid voltage on
the original characteristics must be —4
volts or more. Otherwise, upon conver-
sion (0.2x—4 =-—-08 volts) the instan-
taneous grid voltage would swing to a
point at which grid current is drawn. It
is well to check the value of grid voltage
for grid current cut-off for each tube
type before the conversion is made.

Therefore, the minimum value of in-
stantaneous grid voltage which can be
used in converting to any set of voltage
conditions is equal to the limiting value
of grid voltage for grid current divided
by the desired value of Fe.

Load Line Limitations

In locating a suitable load line, the first
selection of plate-supply voltage is made
arbitrarily. For example, it is assumed
that the plate-supply voltage is 500 volts
on the original characteristics, and that
it is desired to convert downward to a
plate-supply voltage of 100 volts. F. then

The conversion-factor curve (Fi)
for current. This is determined by
plotting values of the ratio of the
plate current at the reference point
(R) to the value of the plate cur-
rent (see Fig. 3) at a similar point
for any other screen voltage.

is 100/500 or 0.2. The limiting value of
grid voltage on the original family is,
therefore, —0.8/0.2 =-—4 volts. Conse-
quently, the section of the characteristics
in which load lines can be placed lies
below the —4 volt grid-voltage line.

Higher assumed values of plate-supply
voltage for the original characteristics
will naturally give smaller value of Fe
and more negative limiting values of in-
stantaneous grid voltage.

Consequently, the section of the origi-
nal family of plate characteristics which
is suitable for the location of load lines
lies below the limiting value of instan-
taneous grid voltage for a given value of

In cases where an electrode other than
the cathode is a source of electronic
emission, the ratio of the several electrode
currents to each other will not remain
constant at all proportionate electrode
voltages. Consequently, the application
of this method of calculation is limited
to voltage conditions which do not cause
secondary emission. Since secondary
emission effects are negligible in pen-
todes, the entire range of characteristics
may be used for conversion. In the case
of the tetrodes, the range of conversion
is limited to plate voltages somewhat
higher than the screen voltage.

Application of Method

Since the voltage conditions of Fig. 1
may_l?e converted to any other desired
condition simply by multiplying the scales

by appropri:ate values of conversion-
factors,_ optimum operating conditions
determined on the original family of

cha}'acteristiqs can be converted to the
desired conditions.

Suppose that it is desired to determine

The characteristic curve of the 2B7

or 6B7, relating plate current and

control grid volts. The plate voltage

is 200 volts, the screen voltage 100

volts. It can be seen the plate cur-

rent “cuts off” at around 14 volts
negative bias.

the operating conditions for the pentode
section of the 2B7 as a resistance-coupled
audio-frequency amplifier with a plate
supply of 100 volts. A desirable load line
(83,440 ohms) is placed on the family of
plate characteristics shown in Fig. 2. The
conditions for operation at the voltages
shown for the given family of plate
characteristics are then determined in the
usual way and the values noted. The
values follow:

Plate-supply volts = 500.

Grid volts = —6.

Screen volts = 100.

Load resistor (ohms) = 83,400.

Plate milliamperes = 3.1.

Screen milliamperes = 0.78%,

Plate volts = 240.

Peak signal volts = 2*.

Peak output volts = 128 approx.

Di}s;tor)tion=3.5% approx. (mainly 2nd

ar.).
Voltage amplification = 128/2 = 64,
Self-bias resistor (ohms) = 1550,

*The least negative instantaneous value
of grid voltage with this signal voltage is
—6+4+2=—4 volts. With Fe=02, this
value of grid voltage is satisfactory since
the least negative value after conversion
is —0.8 volts..

**The value of screen current for —§
volts bias is not shown on the curve in
Fig. 2. However, its value is readily cal-
culated since the ratio of plate current to
screen current at any bias voltage is con-
stant for a given plate voltage. At 240
v?lts1 plate and —3 volts bias, the ratio
o1 plate current to screen current equals
5.94/1.50 = 3.96. The ratio of the %Iate
current to the screen current at —6 volts
bias is the same. Since the plate current
at —6 volts bias is 3.1 milliamperes, the

(Continued on next page)
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AFTER HAVING TRIED the 2B7 as
a detector-amplifier, with a driver stage
next, and push-pull output, and also with-
out the driver, so that the 2B7 feeds a
single output tube, I find that each time
there is a steady, high-pitched audio note,

and this practically ruins reception.
Kindly advise promptly what remedy to
apply—J.M.H.

A high-gain audio circuit is likely to
oscillate at such an audio frequency when
this tube is used, and there are several
remedies, but the simplest is to put a
fixed condehser across the line some-
where. It may be across the load resistor
of the diode rectifier in this tube, or from
;plate of the pentode of this tube to
ground, or across an audio leak or plate
load in the 56 stage. Try different posi-
tions, also different capacities {from
0.0005 mid. up, using as low a capacity as
is consistent with curing the trouble. It
has been found in commercial practice
that 0.001 mfd. across the load resistor of
the digde will cure the trouble. While
-this may seem to be a large value, so as
to attenuate high audio frequencies, it
should be remembered that the very
trouble sought to be cured is one of ex-
cessive over-accentuation of amplification
in the high audio frequency realm, result-
ing in oscillation at a fixed frequency in
that region, and therefore the seemingly
large capacity is I;evsrtileless desirable.

IS THRE ANY ADVANTAGE in
using the 5Z3 instead of the present 280
rectifier in my set? I would gladly make
the change if you can point out any
advantage.—L.

You do not give particulars about your
set, but if there is a little hum in 1t at
present, even a barely discernible note
when no station is tuned in, you can
reduce the hum materially by doubling
the amount of capacity next to the recti-

- fier, and using the 5Z3 instead of the 280.

The 5Z3 hasn’t anything particular to do
with the hum, but it does stand about
twice as much current drain as the 280,
and the extra condenser will put a high-
current starting drain on the rectifier
tube, besides raising the B voltage a little,
the latter a’ continuous contribution. It
may be that the amplification in your set
also will be noticeably increased in conse-
quence. A present set using a 280, with
up to 8 mfd. next to the rectifier (filament
to B minus), may have the capacity
doubled, and if the newer tube is substi-
tuted it will stand the drain nicely, which
the 280 might not, because of the high
demand on it at t:rnin%‘ on the set.
*

THE FILTER IN MY SET is of the
typical circuit (pi-filter), but I find there
is ineradicable hum in the receiver. 1
have tried a center-tapped B choke, with
condensers from extremes and tap to B
minus, but using the tap only increases
the hum. While I know that you have
given sound remedies for hum reduction
in answer to others’ questions in recent
months, nevertheless nothing printed
seems to fit my case and I beseech your
valuable advice—H.R.

The typical filter is preferable where
the choke coile is on one winding, that
is, a condenser is put from one extreme
to B minus, and from the other extreme
to B minus; or, if the choke is in the
negative leg, the first condenser, next to
the rectifier, is from filament to B minus,
and the other from opposite end of the
choke to ground. There is an advantage
in some instances in using the midsection
filtration, but this does not apply if the
choke is on a single core, and only if the
two chokes are separate. The reason is
that the mutual inductance of the twa
legs on one core has the effect of making
the midsection condenser effect that of
being across the net inductance, instead
of across the line. However, you will find

considerable reduction in hum if you will
put a resistor between the present B plus
feed and the radio frequency tubes’ that
it feeds, and bypass it at the coil end with
8 mifd. or similar capacity. If a detector
and driver audio stage are also fed with
maximum B voltage in the set, use the
lower voltage as obtained from the other
end of the newly-inserted resistor. The
value of the resistor is not critical but
will depend on the present current, and
in general values from around 5,000 to
15,000 ohms are suggested, and of course
the resistor should be larger than the
1-watt capacity. Around 5 watts is the
suggested rating, although for sets with
two or three tubes thus affected, 2 watts

would do.
* k%

I AM ANXIOUS TC BUILD a battery-
operated receiver, using electron coupling
in the mixer of the superheterodyne, but
would desire to confine this work to one
tube, so will you suggest the proper tube?
—P. W.”

Since receipt of your inquiry a battery
type pentagrid tube has been announced,
and you will find the details in this issue.
Also, the circuit is given. This tube fills
a need, as you intimate, particularly as °
the a-c and 6-volt equivalents, the 2A7
and the 6A7, have proved so successful in
actual operation. It isn’t always true that
a tube representing a departure from
previous methods proves readily useful in
actual circuits, since experience has to
dictate the best way to operate the tube.
But in this instance, as is true in regard
to nearly all the tubes announced during
the past year, considerable experience
preceded the announcement of the tube,
and results were superb. An exception
is the 2B7, which requires careful choice
of load constants and voltages, and ex-
perimenters are finding that slight depar-
ture from what the tube manufacturers
recommended improves results, e. g., use
of a 100,000-ohm plate load, instead of
250,000 ohms, and of a low screen voltage
in audio amplification, around 20 to 25
volts.

* % %

IN USING MY newly-purchased short-
wave set I hear what I assume to be com-
mercial stations, although the set is tuned
to some frequency or frequencies in the
amateur band. Is it a fact that there are
commercial stations in the amateur bands,
and is it permissible? I thought the ama-
teur bands were for amateurs.—T. H.

Yes, there are commercial stations oper-
ating in the amateur bands, particularly
the 40-meter band, where their location
is of doubtful legality. The question is

Non-Standard Voltage Selections

(Continued from preceding page)
screen current equals 3.1/3.96 = 0.78 mil-
liamperes.

The Final Figures

Since the desired conditions call for a
plate supply of 100 volts, the voltage con-
version-factor (Fe) equals 100/500 =0.2.
All voltages as determined above are
multiplied by this factor to obtain the
new voltages.

Plate supply volts = 100.

Grid volts = —1.2.

Screen volts = 20.

Plate volts = 48.

Peak signal volts = 0.4.

Peak output volts = 25.6.

The voltage amplification will be the
same as that for the original conditions,
since the ratio of voltages does not
change. Likewise, the percentage distor-
tion is unchanged. )

The current conversion-factor (Fi) is
taken from Fig. 3 for the new screen
voltage of 20 volts. The new values of
currents are found by multiplying the
original current scale by Fit =0.14. Thus,

Plate milliamperes = 0.434.

Screen milliamperes = 0.11.

The resistance conversion-factor (Fr)
equals Fe/Fi =143, or its value can be
taken directly from the curve in Fig. 3.
The new value of load resistor is deter-
mined by multiplying the original value by
Fr. The new value of self-biasing resistor
is determined in the same way.

Load resistor (ohms) = 119,000.

Self-bias resistor (ohms) == 2220,

Recommendations

It is not advisable to extend the family
of plate characteristics by extrapolation
to higher values than those shown on
published curves, since the plate-current
change in pentodes is not uniform with
respect to plate voltage beyond certain
values of plate voltage.

In some cases, it will be desirable to
interpolate current curves at additional
grid voltages on the original family of
plate characteristics in order to analyze
more accurately the operation of the tube.
This can readily be accomplished with aid
of the curve shown in Fig. 5. The spac-

ing of the curves (Fig. 1) at any plate
voltage is uniform with respect to that
at any other plate voltage, provided that
no secondary emission takes place. In
other words the ratio OA/OB equals the
ratio OX/0OY (Fig. 1). Stating this rela-
tionship in words, the ratio of the plate
currents at two given bias voltages and
at the same plate voltage equals the ratio
of the plate currents at any other plate
voltage for the same two bias voltages.
The same relationship holds approximate-
ly true for screen currents. Consequently,
it is possible to draw in any additional
current curves which may be needed on
the original family of plate characteristics.

Accuracy of Method

Actual laboratory tests have substanti-
ated the results obtained with this method
of calculation. Discrepancies between
calculated values and values determined
experimentally are equal to, or less than,
the unavoidable drafting .errors of Fig, 1.
This method of calculation is, therefore,
entirely satisfactory for general. design
purposes. :
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Layout of parts in a short-wave superheterodyne from which the builder could get no results. The intermediate
coils are too close together, and there are other defects in the layout. The same type of circuit may be arranged
properly to work well, as illustrated in last week’s issue (front cover, July 8th).

likely to come to a head when the Madrid
conference recommendations are con-
sidered by the Senate. Although the topic
is not directly in line with the Madrid
report, confinement of amateur privileges
to continental use is one of the direct
considerations, and no doubt the other
subject will be broached, along with other
problems nettling amateurs. There is too
much congestion in the principal amateur
bands by amateur themselves (though
unavoidable, at present), without inter-
ference added by*co;nn;ercial stations.

I HAVE AN ASSORTMENT of small
honeycomb coils, and I haven’t the fgint-
est idea what their inductance 1s. May
I not use an oscillator, one coil at a fime
in it, and determine the inductance
approximately? All I know about the
condenser is its maximum capacity, which
is 0.00035 mfd. (commercial rating).—LF.

Yes, you can arrive at a fair approxi-
mation. Take the maximum capacity,
representing 350 mmfd., and the circuit
strays and various minima as 40 mmid.,
or, for convenience, say a total of 400
mmifd. Determine what frequency is
generated at maximum capacity setting
of the condenser and compute the induc-
tance. If you are not able to make the
computation, consult a tri-relationship
chart, which gives the relationship be-
tween capacity, inductance and frequency.
One such chart is commercially produced
on a highly accurate scale and costs 25
cents. It covers all the frequencies in
which you would be interested, from
audio frequency to virtually ultra fre-
quency.

WHY ARE THE ULTRA f{requencies
referred to as quasi-optical waves, since
in point of comparison the frequencies
are so far removed from those of optics
that the expression is ridiculous?—T. S.

The quasi-optical waves are so-called
not because of their frequency closeness
to the waves of light but because their
behavior is considerably like that of light
waves. Reception is in general limited
to the angular distance marked by the
horizon.

IN THE CONSTRUCTION of an oscil-
lator to cover the broadcast band with
one coil and a low frequency intermediate
band with another coil, will a dial calibra-
tion in frequencies for one apply to the
other, if a suitable harmonic is selected,
such as the tenth?—H. D.

No, unless you are willing to tolerate
considerable in accuracy, that is, around
4 or 5 per cent. off in some spots. The
difference in constants results in a
slightly different curve, the percentage
frequency difference of which becomes
as high as stated. If, however, you could
arrange to have each coil trimmed sepa-
rately with a capacity, and the right
capacity cut in for each coil, good coinci-
dence on the dial could be attained.

w7 ok %

IN THE SHCRT-WAVE set that I
built I find there is considerable oscilla-
tion in the intermediate amplifier, and I
can not stop it without killing the signal.
I have the i-f coils close together, as
shown by the photograph enclosed. Also,
I do not get any signals whatever.—H.Z.

The i-f coils are too close together and
should be separated. The plug-in coil
sockets are separated enough as they are.
When inductive coupling is very close
between stage coils in any amplifier it is
a common experience that oscillation and
the signal stop together, the situation is
that bad. In addition, if you want to
filter the intermediate channel in any
way, resistors of around 25,000 ohms in
the screen leads, bypassed by 0.1 mfid.,
will help, but would not be necessary if
there is no oscillation in the amplifier.
If similar plug-in coils are used, a small
variable condenser 1s needed across the
modulator tuning condenser, to establish
the necessary frequency difference.

TUBE EXPORTS INCREASE
The Arcturus Radio Tube Company
reports export sales in dollars and “cents
volume for the month of May 25% ahead
of the corresponding month last year.

56 Developed for
Assured Oscillation

"The Arcturus Radio Tube Company
Newark, N. J., announces an improvemen#
in the type 56 tube which renders it par-
ticularly efficient as an oscillator. The
company in a statement said:

“Designed primarily to operate as a
detector and amplifier, the type 56 had
limitations for use as an oscillator at the
higher {frequencies under reduced line
voltages in superheterodyne sets, particu-
larly in short and long wave receiver
combinations.

“The original type 56 was apt to fail to
oscillate at high frequencies if the line
voltage was reduced below 100 volts. It
was also found that many makes of this
tube would not oscillate even at 105
volts, yet the static and dynamic charac-
teristics with rated voltages applied to
the tube were apvarently no different
than for tubes which would operate at
100 volts or below.

“Arcturus engineers developed a type
56 tube that would readily oscillate at
high {requencies even though the line
voltage supplied to the receiver dropped
to 85 volts.”

Supertone’s New Set
for Car is All-Electric

Supertone Products Corporation, 35
Hooper Street, Brooklyn, N. Y. has a
five-tube all-electric auto set, using a
motor generator. It is called the Carjen
and uses two 78's, one 6A7, one 6B7 and
one 41, said Jacob P. Lieberman, presi-
dent. It is compact and inexpensive.

“The demand today,” said President
Lieberman, ‘“is obviously for electrified
car sets, and we found that an extra tube
did so much more that we included it,
rather than follow the conventional four-
tube design.”

¢
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By Alice Remsen

Spanish ‘Idyll
For Casa Loma _Orch_estra(r

WABC—Sunday, 6:30 p. m.;
Thursday and Friday, midnight;
Saturday, 7:30 p. m.- o
The candles burned in the loft room,
Casting a misty glow through the gloom,
Striking the scarlet curtain’s-fold :

As the spilled wine from a.cup ‘of _g-old.' .

There at the table a maiden fair,

With priceless pearls wov'n through her
hair, o C .

Sat by the side of a Spanish don—

A bold grandee whom she .smilded upon.

She wore a gown of velvet and lace,

A mantilla framed her lovely face;

A pomegranate had stained her lips,

Her cheeks were pink as her finger tips. -
The bold grandee knelt down at her feet,
And kissed the hand of his lady sweet;
Eternal devotion to her he swore,

As he led her out through the open door.

The maiden tossed him a smiling glance,
Her red heels clicked in the swaying
dance—
The music played a melodious strain—
And romance was born on that night in
Spain. —A. R.
* ok %

And if you listen in to the lovely music
of Glen Gray's Casa Loma Orchestra,
playing at the beautiful Glen Island Ca-
sino, you, too, will feel the call of romance,
moonlight and the dance. This lad has,
without a doubt, one of the most attract-
ive dance combinations on the air today.
Listen in—you’ll like him!

% % %

The Radio Rialto

Johnny Woods Arrives

The last Chevrolet pregram with Jack
Benny went off in a blaze of glory, and
I was very glad this hardened scribe
heard it, for on it was discovered a new
radio personality in Johnny Woods, who
impersonated many radio stars of im-
portance, his best being Rudy Vallee, Ed
Wynn, and Walter Winchell, the latter
being a gem of the first water; knowing
Walter well, I can assure you Johnny’s
impersonation of Mrs. Winchell’s bad boy
was absolutely perfect; it seems to be
that this young fellow—he is only nine-
teen—should go far in radio and vaude-

ville,
He Holds His Audience

Listened in again to the Voice of Ex-
perience, who, as you probably know, is
now broadcasting commercially over WA
BC and network five times weekly at
11:00 a. m.; must say that this man man-
ages to hold the interest of a listener
throughout his program; there is some-
thing very fascinating in the way he
handles the human interest problems which
come his way; he has a philosophical
slant on life, and what is more, is able to
apply his own views in the solving of
other peoples troubles. Have you
ever listened in to Vic and Sade, a comedy
skit with Van Harvey and Bernadine
Flynn, coming through WJZ and network,
every weekday at 1:00 p. m. from the
NBgChicago Studios? This is one of the
most natural domestic . programs Dve
heard. The dialogue is not what you
might call clever, but it’s good; the other
morning they talked about garbage pails

Tuesday; -

and the moon, and it handed me several
snickers—which is going some, believe me,
for I listen to plenty of radio and get fed
up with most of it. Take a listen to them.
. .. Probably by the time this reaches
print youw'll know that Taylor Holmes,
well-known stage and picture star, has
been selected to star on the Texaco pro-
gram while Ed Wynn is away vacationing.

Mr. Holmes will do his famous stuttering

character, representing Ed Wynn’s much
malingned “uncle”; it is an excellent idea

for one of Wynn’s radio family to carry

on during his absence, and Taylor Holmes
does it to perfection.

‘Myrt and Marge” Sail
Myrtle Vail; author and lead of “Myrt
and Marge,” Bobby Brown, director of
the series, and Mrs. Brown will sail for

‘South’ America on the S.S. Southern

Prince from New York on July 15th to
gather -local color for the “Myrt and
Marge” episodes of the Fall and Winter
series, so evidently the sponsor has re-
considered his decision, for which all fans
of that popular period will give a vote of
thanks. . . . A new half-hour sustain-
ing program, entitled “Presenting Mark
Warnow,” will feature that versatile Col-
umbia conductor and his orchestra, to-
gether with guest soloists. Ted Husing
will be the announcer. Fach Thursday at
9:15 p. m. EDST. . . . At last Nat Shil-
kret is reailzing one of his greatest am-
bitions; he_ will be a glove-trotter this
summer, visiting such_places as Egypt,
Italy, Spain, France, Denmark, Norway,
Sweden, Holland, Scotland, England, Ire-
land, Wales, Belgium, Germany and other
countries.. This will be the first vacation
that Nat has taken in eighteen years.
During his absence his brother Jack will
take over the baton to direct the Shilkret
Orchestra on the “Evening in Paris” pre-
sentation. Another new half-hour
sustaining program emanating from the
studios of station WHK, Cleveland, will
be heard over WABC and the Columbia
network, each Tuesday afternoon from
3:45 to 4:15 p. m, EDST. “Memories
Garden” is the title. The featured artists
will be Emanuel Rosenberg, tenor; Vin-
cent H. Percy, organist; and Carl Ever-
son, poetry reader.

Don Carney In New Series

Don Carney is being starred in a new
series of programs over WABC each
Tuesday night at 9:00 p. m., sponsored
by the Poland Springs Corporation of
Maine. Each episode is complete in itself,
and concerns the history of Poland
Springs; produced by the McCann-Erick-
son Company under the direction of
Frank McMahon, Tim Sullivan and Dor-
othy Barstow; Josef Bonime directs the
orchestra. . . . Ma_nn Holiner, the clever
writer who is associated with the Federal
Advertising Agency, is expecting to leave
for London to assist Lew Leslie in the
production of the London “Blackbird”
show, of which Mann is the author,

Honoring Our President

The latest news of the Ed Wynn chain
is that it will be called WFDR  in honor
of President Roosevelt, who will open the
first chain of fourteen stations along the
Eastern seaboard. The first month of
operation will be confined to sustaining
programs, then forty more stations will
join the network and commercial broad-
casting will begin. It maybe that my old
friends of WLW, Cincinnati, will be do-
ing some work over the new chain. as

that great station may sign up with the
Wynn outfit, at least for part time. . . .
Helen Nugent is out in Cincinnati, broad-
casting from WLW. . . So is Thelma
Kessler. . . . Jim Harkins and Hal Nei-
man have teamed for radio and are doing
a blackface act which is a scream. If you
see them billed anywhere be sure to listen
in, for they are funny. And now,
as it’s summer time, and.vacations are in
order, I'm going to take a little holiday
by not writing quite as much as usual.
Have a little correspondence to take care
of, so here goes.
* K %

ANSWERS TO CORRESPONDENTS
_J. F,, Cedar Grove, N. J.—If you would
like to hear Jane Pickens doing solo work

" listen in on Tuesdays at 4:30 p. m. WEAF.

* k% .

H. M. Lyall-—The last report I got on
the Mills Brothers was that they were in
Piqua, Ohio, waiting for Brother John to
recover from his illness. . . I passed
your regards - on to Floyd Neale! he is
still at’ WOR. Sorry you do .not like the
poetry, but lots of people do.

Tk ok %

E. V. D, New York—Maria Cardinale

is taking a well-earned vacation and will

return to the air in the Fall.
* % %

Nettie Gorddn, N. J.—Tommy Weir is
not broadcasting at present and I do not
know what his plans are. The last I heard
he was playing some vaudeville dates.

Studio Notes

A THOUGHT FOR THE WEEK
ADIO manufacturers are preparing for
a big season in their field. The mere
fact that one concern alone has already en-
rolled 500 additional factory workers is
evidence that conviction is joining hope in
the fight for greater sales. There looms
w stght a new radio vear that will stand
out clearly in the light of added interest

and renewal of buying desire and power.

Annette Hanshaw, singing star of the
Maxwell House Showboat, must be added
to the roster of luminaries who are seri-
ous amateurs of art. She is a graduate
of the National Academy of Design and
the recipient of honors in drawing.
Annette designs and supervises the cut-
ting of most of her clothes when radio’s
demands on her time permit.

* k%

Victor Arden, member of the piano
team of Ohman and Arden, has played
the tune, “Underneath a Japanese Moon”
countless times in the theatres and on
the radio. He didn’t know until recently
during the American Album of Familiar
Music program, that Gustave Haenschen,
the director of the program, had com:
posed the number. Arden has played for
Haenschen for years.

’

* ok ok

Although some thirty instruments are
heard during the “Mountain Music”
broadcast from the NBC in New York
on. Sunday nights, there are only five
musicians in the studio. William Wirges,
pianist and conductor, is director of the
program. Frank Novak, the one-man
orchestra, plays more than a dozen instru-
ments. Frank Chase, member of NBC
productlon. staff, surprises his associates
by appearing as the hill-billy master of
ceremonies.

L I S

B. A. Rolfe has broken a precedent.
Seldqm heard over the air, “B. A.” spoke
on his Saturday night program in a skit
featuring Frank Luther, leader of the
Men About Town trio.
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Industry Formulating
Its Recovery Code

Rapid progress is being made toward
formulating a code of fair practice .fqr
the radio industry and its separate divi-
sions, for presentation to the Natxonal
Industrial Recovery Administration at
Washington. All Radio Manufacturers
Association members will have ample op-
portunity for consideration and full dis-
cussion of the proposed radio code before
its submission to the Government.

Special provisions covering interests of
each group of manufacturers, it is con-
templated, will be incorporated, with gen-
eral provision of the national code apply-
ing to all radio manufacturers.

Following a meeting in New York of
the executive committee of the tube divi-
sion, to consider special code proposals
relating to the tube industry, there were
meetings at the Hotel Statler in Buffalo
of the executive committee of the parts,
cabinet and accessory, and the amplifier
and sound equipment divisions. This was
followed by a meeting of the general
RMA Industrial Recovery Committee un-
der Chairman McCanne.

Television Demonstration
Enjoyed by Psychologists

Members of the Western Psychological
Association, gathered at their annual
meeting at the University of Southern
California, enjoyed a television demon-
stration staged by the Don Lee television
station W6XS, in Los Angeles, under su-
pervision of Harry R. Lubcke, director of
television for the network.

The 200 assembled psychologists saw
unreeled before them, on a receiver screen,
motion picture film showing Prof. E. W.
Scripture, and Dr. Milton Metfessel en-
gaged in an experiment to measure the
rate of breathing under emotional stress.
The film was made in Vienna.

The film was picked up with satisfac-
tory clarity by the group on the college
campus, on a receiver of the E. B. Dunn
Co., of Los Angeles.

Professor Scripture, head of the Psy-
chology Department at the University of
Southern California, expressed himself as
impressed by the demonstration.

ARCTURUS WINS ROYALTY SUIT

Radio Corporation of America lost a
suit against Arcturus Radio Tube Com-
pany to recover $33,000 in disputed royal-
ties in New Jersey Supreme Court.

Literature Wanted

Readers desiring radio literature from
manufacturers and jobbers should send
a request for publication of their name
and address. Address Literature
Editor, Rapio WorLp, 145 West 45th
Street, New York, N. Y.

Fltoyd C. Bonnell, 225 W, Mechanic Street, Prince-

on,

Knise Radio Service, 5 Franklin Street, Santa
Cruz, Calif.

G. Pasquile, 100 N. Main St.,, Wellsville, N. Y.

C. J. Hucabee, 702 United Fruit Company Bldg.,
New Orleans, La.

Bx(l_:l l'% Wedel, 305 6th St., Huntington Beach,
alif.

C. W, Lusk, R. 2, Box 138, W. Monroe, Louisiana.

Ray C, Walker,’ Amateur Radio, 418 West Court
St., Beatrice, Nebr.

. L. Horne, Furniture, Batesboro, S. C.

F. C, Davis, 41 Winter St., Portland, Maine.

M. De Oliveira, P. O. Box 296, Middletown, N. Y,

Leland Means, Topsfield, Mass,

M. Storkan, Y. M. C., A., Lincoln, Nebr.

Robert Woods, Perry Ave., Norwalk, Conn.

Gerald J. Murphy, C.P.A., New Orleans, La., 703
Napoleon Ave.

Wm. T. Risdon, 128 Harrison Ave., Morrisville,

a.
N. Peterson, Radiotrician, P, O. Box 182, River- -

side, Calif.
M. C. Young, Box 543, Bluefield, W, Va.
Thos. Morgan, 903 Main St., Southbridge, Mass.

TRADIOGRAMS

By J. Murray Barron

What is claimed to be the largest pub-

~ lic address system in the world has been

erected at Long Beach, L. I, by the
Audible Advertising, Inc., of 597 Fifth
Avenue, New York City. From twelve
especially built loudspeakers, the latest in
dance music, popular songs, beach exer-
cise, news events and advertising will be
imparted to boardwalk strollers. The sys-
tem will run alon*g :i rr:kile and a quarter.

Frank Grimes, formerly at the 85 Cort-
landt Street store of Try-Mo Radio Corp.,
N. Y. City, has taken charge of the trans-
mitting department at the 179 Greenwich
Street store, corner of Dey Street. At
the Greenwich Street store a bargain base-
ment has been opened, catering to the ex-

. perimenter and serviceman.

* k%

That the automobile radio receiver is a
popular item nowadays is demonstrated
daily at almost any well-located radio re-
tail store. Servicemen and others are
overlooking a very excellent idea unless
they cash in during the next six weeks
when such sales are possibly the largest.
The general plan is simple enough after
the source of supply is located. There
are several good makes not listed among
what is generally considered nationally-
known radio receivers. The idea is to
have one installed in a car for demonstra-
tion, or located at some convenient place

in the neighborhood where it may be seen.

and heard. There is plenty of business
for a live fellow who will go after it and
not wait for it to drift in.
* k%
An idea with great possibilities that
right now is bringing in some business
without very much effort is an amplifier

for the “hard of hearing”” In New York®

City a man has built up a healthy business
selling an amplifier of this type with mi-
crophone and headphones to business men
for use in their offices. The unit is very
efficient and can be had for out-of-town
business, or the circuit and parts may be
bought and amplifier built up from the
kit. Those interested may have full in-
formation by addr*essing the Trade Editor.
x %

. A good point to bear in mind when buy-
ing a kit or wired short-wave receiver, is
that the circuit is a very essential part of
the whole outfit. Just a number of tubes
and any circuit will not necessarily pro-
duce satisfactory results. In fact they
may prove quite disappointing. On the
other hand, a well-designed and tested cir-
cuit with minimum amount of tubes may
give one many thrills and more consistent
performance. It is well thoroughly to un-
derstand just what is claimed for the kit
or outfit. Naturally it is quite difficult
for a dealer to guarantee the mechanical
ability of the home constructor, but if
the diagrams are correct and the values
followed and common sense used it is not
unreasonable for the builder to expect to
approximate the claims of the dealer in
performance. Some three-tube short-
wave receivers will give the fan more than
enough thrills to warrant him adding this
form of entertainment to his list of
amusements. To avoid unnecessary dis-
appointment and loss of faith in a hobby
that is surely worthwhile one should avoid
sets for which outlandish and exaggerated
claims are made. a
* % %

The July issue of “Radio” is the first
under the new title “Radio Short-Wave
gnd Experimental.” With the merging of
.Modern Radio” and “Radio” the public
is assured of even a greater effort to serve
their interests. With this assurance goes
knowledge. and a history in the radio in-
dustry dating back to 1917, so the readers
of both publications should feel doubly
proud that they can now enjoy the best
of the two under one cover.

Philco Seeks to Band
25,000 Service Men

A radio servicemen’s association is be-
ing organized under the name of Philco
Manufacturers Service, It aims to com-
bine the 25,000 best servicemen in the
country into a single cooperative associa-
tion.

Philco distributors are active in the or-
ganization of local units of this organiza-
tion, although members will be picked
from dealers of all kinds, whether selling
Philco products or not,. and from inde-
pendent servicemen throughout their ter-
ritories. Membership certificates in the
Radio Manufacturers Service will be sent
to each member as enrolled, accompanied
by a chart of definite fixed charges for
all types of service jobs. All service calls
which come into Philco dealers will be
turned over to members of the Radio
Manufacturers Service while an extensive
advertising program under Philco super-
vision will stimulate interest in radio re-
pairs and maintenance and bring business
into the members’ shops.

Members offthe Radio Manufacturers
Service will réceive regular bulletins on
service work, ; technical information on
new tubes and new models. All work per-
formed by members will carry a ninety-
day guarantee—a step which will do much
to create public confidence in the ability
and stability of this new organization.
Philco distributors throughout the coun-
try are at present engaged in getting this
organization under way, although, as it
has already been explained, this is an or-
ganization of all good servicemen and is
not in any sense limited to Philco spe-
cialists.

RADIO EXPORTS INCREASE

Increase in exports of American radio
during April is reported by the Electrical
Division of the Department of Commerce.
The April exports were $1,510,897, com-
pared with $1397,861 for March. There
was a reduction, however, as compared
with exports in April, 1932, which were
$1,875,716.

Quick-Action
Classified

Advertisements

7c a Word—$1.0¢ Minimum
Cash With Order

STAMPS—100 different, 10c; 1,000 mixed, 35c; 1,000
hinges, 15¢c; Album (2,000 spaces), 25c. H. 'Sciig-
man, 371 Elwood Avenue, Qakland, Calif.

AC-DC SUPERHETERODYNE: S5-tube super-
heterodyne and 4-tube T.R.F. for ac-dc or battery.
Pictorial and schematic diagrams. Special, both
for .25. Hoftman, 135 Liberty Street, N. Y. C.

TELEVISION 16-INCH ALUMINUM SCANNING
DISC. State the type and size of shaft and ndmber
of holes, $2.00, cash with order. L. Jones, 168—
22nd Ave., Melrose Park, Il

BARGAINS in first-class, highest grade mer-
chandise. Phono-link pick-up ‘?fi!h vol. eeontrd
andcl adapteg,h ssl._sz; l.i!)zpmfd‘ Dugﬁzr &id
condenser with clips, " . Cohen, Room

% 1‘«33 (\:?Vest 45th Street, New York City, &

“SOUND PICTURES,” by Cameron & Rider.
Over 1,100 pages, 500 illustrations, The whole
question of Sound Motion Pictures treated from
a new angle. A Complete Guide for Trouble
Shooting. lains in detail the construction, op-
eration and care P?f w\gn;o recorR;glng and reproduc-
ing equipment. Price $7.50, io World, 145 W.
45th St., New York City,

BLUEPRINT NO. 627—Five-tube tuned radio fre-
?uon » A-C operated; covers 20 to 550 meters
broadcast band), with optional additional cover-
age frog)i 8;) to 204 x::‘teru, for e’oﬁeeme 5
vision, airplane, amateurs, ete. Varia

ode tubes. Order BP-627 o e

pent 28c.
World, 145 West 45th Street, New ng City.
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MORECROFT’S
“ELECTRON TUBES and
THEIR APPLICATIONS”

(A NEW BOOK)

ERE is a new beok by John H. Morecroft,
H consulting engineer, professor of Electrical

Engineering, Columbia University, N. Y,
City, a book many had been hoping he would
write. It is a practical authoritative book on
tubes and their manifold applications. ‘Those
acquainted with his previous books will not be
disappointed for he has written the sort of
book which every technician, engineer, experi-
menter, and student will find of incalculable
value and inspiration. The whole story of tubeg
is here—written in clear, direct and forceful
English.

The first part of the book discusses a general
treatment. of the subject of extracting electrons
from metals and mothods of utilizing them.
The succeeding chapters deal with the char-
acteristics and applications of all types of com-
mercial tubes. Written in a simple and direct
manner, this book will be of great service to the
engineer who is at present working in the
profession and whose achievements must depend
upon his ability to improve processes and
products—and from the many applications cov-
ered in the book he is almost sure to find
tasks in his own field for which they will
-efficfently serve. 578 pages, 6 x 9 inches. Order
Cat. MET @ $4. 'Remit with order and we
pay postage, Order C.0.D. and you pay
postage.

MORECROFT’S
“PRINCIPLES OF RADIO
COMMUNICATION”

(A NEW EDITION)

Prof. Morecroft’s ‘“Principles’” is one of the
standard books on radio for those who have
mathematical training and are somewhat ad-
vanced in radie. First published in 1921, it is
now, in its 1933 edition, fully up-to-date. New
material has been added on amplification, shield-
ing, electrolytic condensers, crystal oscillators
with calibration of thelr harmonies and other
topics. 1084 pages, 6 x 9 inches. Order Cat.
MPR @ $7.50. Remit with order and we pay
postage. Order C.0.D. and you pay postage.

MORECROFT’S
“ELEMENTS OF RADIO
-~ COMMUNICATION”

(RECENT EDITION)

This is an adequate and comprehensive book
on radio, stressing particularly the field of
broadeast receiver design. 'The subiect is de-
veloped in a natural and conventional manner
and the mathematical treatment does not range
beyvond the field of advanced algebra. It is an
excellent book for beginners.

CONTENTS

Simple Laws of Electric Circuits; Laws Particu-
larly Useful in Radio Communication; General
Idea of Radio Communications: The Vacuum
Tube and Its Use; Radlo Telegraphy; Radio
Telephony; Receiving Sets; Problems.

269 Pages 6x9 Cat. MEL, $3.00

Technical Books JUST OUT!

“THE INDUCTANCE
AUTHORITY”

By EDWARD M. SHIEPE, B.S., M.E.E.
[A NEW BOOK ]

HE ONLY BOOK OF ITS KIND IN THE WORLD, “The Inductance Authority”

entirely dispenses with any and all computation for the construction of solenoid coils

for tuning with variable or fixed condensers of any capacity, covering from ultra fre-
quencies to the borderline of audio frequencies. All one has to do is to read the charts.
Accuracy to 1 per cent. may be attained. It is the first time that any system dispensing with
computation has achieved such very high accuracy and at the same time covered such a wide
band of frequencies.

A condensed chart in the book itself gives the relationship between frequency, capacity
and inductance, while a much larger chart, issued as a supplement with the book, at no
extra charge, gives the same information, although covering a wider range, and the “curves”
are straight lines. The condensed chart is in the book so that when one has the book with
him away from home or laboratory he still has sufficient information for everyday work,
while the supplement, 18 x 20 inches, is preferable for the most exacting demands of
accuracy and wide frequency coverage.

From the tri-relationship chart (either one), the required inductance value is read,
since frequency and capacity are known by the consultant. The size and insulation of wire,
as well as the diameter of the tubing on which the coil is to be wound, are selected by the
user, and by referring to turns charts for such wires the number of turns on a particular
diameter for the desired inductance is ascertained.

There are thirty-eight charts, of which thirty-six cover the numbers of turns and induc-
tive results for the various wire sizes used in commercial practice (Nos. 14 to 32), as well
as the different types of covering (single silk, cotton-double silk, double cotton and
enamel) and diameters of 34, 78, 1, 134, 14, 134, 134, 134, 2, 214, 2%, 234 and 3 inches.

Each turns chart for a given wire has a separate curve for each of the thirteen form
diameters.

The two other charts are the tri-relationship one and a frequency-ratio chart, which
gives the frequency ratio of tuning with any inductance when using any condenser the
maximum and minimum capacities of which are known.

The book contains all the necessary information to give the final word on coil construc-
tion to service men engaged in replacement work, home experimenters, short-wave en-
thusiasts, amateurs, engineers, teachers, students, etc.

There are ten pages of textual discussion by Mr. Shiepe, graduate of the Massachusetts
Institute of Technology and of the Polytechnic Institute of Brooklyn, in which the considera-
tions for accuracy in attaining inductive values are set forth. These include original methods.

The curves are 1or close-wound inductances, but the text irciudes information on correc-
tion factors for use of spaced winding, as well as for irniclusion of the coils in shields.

The publisher considers this the most useful and practical book so far published in the
radio field, in that it dispenses with the great amount of computation otherwise necessary
for obtaining inductance values, and disposes of the problem with speed that sacrifices no
accuracy.

Thz book has a flexible fiber black cover, the page size is 9 x 12 inches and the
legibility of all curves (black lines on white field) is excellent.

Order Cat. IA @ $2.00 (book and supplement). Remit with order and these will be
sent postpaid to any destination. Order C.O.D. and you pay the postage.

Vol. Il of RIDER’S MANUAL (A New Book)

Just out, John F. Rider’s Vol. IIT Manual weighs nearly 11 1lbs. and has 1,100 pages,
all diagrams of commercial receivers, etc. (no text). Sets announced up to May
1st, 1933, are included—and complete information on every one, Including resistance
values. Thelvolume is original and necessary and does not repeat data that are in
Vols. I and II.

A Chronological Catalog _and Index of all nationally-advertised radio recelvers manu-
factured and sold in the United States between January, 1921 and January, 1938 are
contained in Volume III. This list will be of tremendous aid in the identification
of receivers for which the model number is not known.

Complete data include schematlc wiring diagrams; cHassis wiring diagrams; parts
layouts; photographic views of chassis; socket layouts; voltage data; resistor values;
condenser values; location of alignment and trimmer condensers; alignment and trimmer
adjustment frequencies; intermediate-frequency amplifier peaks; allgnment and inter- otn
mediate-frequency adjustment instructions; color coding; transformer connections; point- iy
to-point data; continuity test data; parts list with prices; special notes.

Complete tabulation of tube data showing electrical characteristics and constants for
all of the tubes emploved in radio receivers and amplifiers since 1921. Also a table
of interchangeable types.

A complete table of 1-F. peak frequencies as used in radio receivers. This list
augments the Information of this type shown upon the diagram pages. Intermediate-
frequency amplifier peak information is very important because quite a few of the
manufacturers employ more than one figure in their year’s production. A wrong guess
on your part means trouble. v°|lu'|?° 111 of Rider's Ma?.

L b uyal has a page sequence in

Order Caat. Rgsitasge@ $7.50. Remit with order and we pay postage. Order C.0.D. accordance with Vols. | and

and you pay p . 11, and is not cumulative, or

repetitive of the earlier vol-
Volume I—Order Cat. RM-1 @.............covviuvnnnnnnn. . umes. However, it contains
Volume II—Order Cat. BM-2 @................oovvivii'l, s ] an index for all three vol-

umes,

HENNESSY RADIO PUBLICATIONS CORP.
145 WEST 45th STREET, NEW YORK CITY




