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JI'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 S. J. Ameri- 

can Microphone, $12.50 List 
(Less Tubes) 

$9.95 
Uses 1'77, 2 -'43, 1 -25Z5 Tube 

ON DEMONSTRATION 

MAIL ORDERS FILLED 

THOR'S BARGAIN BASEMENT 
167 Greenwich St., N. Y. City 

LAPEL 
MICROPHONE 

A single- button car- 
bon- granule lapel mi- 
crophone, impedance 
200 ohms, requiring 
4.5 -volt excitation, of 
good frequency char- 
acteristics, and both 
handy and inconspicu- 
ous. Outside diameter, 
15 /8 inches. The case 
is chromium-plated 
brass. The excitation 
may be provided by 
introducing the micro- 

phone in a cathode circuit carrying around 20 
to 25 milliamperes, or a 4.5 -volt C biasing 
battery may be used. Net price, $2.95. 

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

SOLDERING IRON 

F R E E 
Works on 110.120 volts AC or DC, power, 
50 watts. A serviceable iron, with copper 
tip, S ft. cable and male plug. Send $1.50 
for 13 weeks' subscription for Radio World 
and get these free) Please state ii you are 
renewing existing subscription. 

RADIO WORLD 
145 West 45th St. N. Y. Oty 

COMPLETE YOUR SUMMER FILE 
OF RADIO WORLD 

If you are short of any summer issues 
of Radio World, send us 15c for each 
copy or any 8 for $1.00. Or start your 
subscription with any date you wish. 
Radio World, 145 W. 45th St., N. Y. C. 

AUTO SPECIAL 
FOR 

September Only 
The complete ALL -ELECTRIC 
AUTO RECEIVER, as de- 
scribed in the June 17th issue 
of Radio World, will now be 
sold for $19.95. This includes . 
5 Matched Sylvania Tubes, Re- 
mote Control, Dynamic Speaker 
and all accessories, including spark plug suppressors, 
aerial wire and ready for complete installation. 
It employs 1 -77, 1 -42, 1 -84 and 2 -39 tubes. It uses 
a special high -gain Auto circuit that receives dis- 
tance stations. One Unit, size 8x8x7. Easily in- 
stalled. Automatic Volume control Tube. Three - 
Gong Condenser. Totally shielded. Lock Switch. 
Illuminated Remote Control. Hum free and Noise- 
less. Packed carefully. 

List Price, $39.50 Net Price, ,19,95 
POSTAL RADIO CORP. 

133 LIBERTY STREET, NEW YORK CITY 
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U.S. 

We 00 OUR PART 

BLUEPRINT 
6 G 97e Five -tube tuned radio frequency, 

/ 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 tribes. 
Order BP -627 @ 25e 

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

CIRCUITS AND SERVICE DETAILS 
OF COMMERCIAL RECEIVERS in issues of 
Radio World as follows: The Philco Model 15 

Superheterodyne, Oct. 29, 1932; Philcó 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. 15e a copy, any 8 issues, 
$1.00. Radio World, 145 W. 45th St., New York 
City. 

Quick- Action 
Classified 

Advertisements 
7e a Word -$1.N Minimum 

CHEMISTS, ELECTRICIANS, AMATEUR 
SCIENTISTS -join Experimenters Club. Apparatus 
given free! Big monthly magazine. Send 25c for 
3 months' subscription and particulars. Science- 
craft, 5049 -N. Bernard, Chicago. 

MANUSCRIPTS, typed, paragraphed and cor- 
rected, 75c 1000 words. Sylvia Cauros, 1107 

Chouteau, St. Louis, Mo. 

'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. 

"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. Explains in detail the construction, op- 
eration and care of sound recording and reproduc- 
ing equipment. Price $7.50. Radio World, 145 W. 
45th St., New York City. 

RADIO WORLD AND POPULAR MECHANICS 
MAGAZINE -Radio World is $6.00 a year, and 
Popular Mechanics Magazine is $2.50 a year. 
Popular Mechanics Magazine does not cut rates, 
but Radio World will send both publications to 
you for one year for $7.00. Radio World, 145 West 
45th St.. New York City. 

HENLEY'S "TWENTIETH CENTURY BOOK 
OF RECIPES, FORMULAS & PROCESSES." 
New 1933 Edition. Ten thousand procesess, recipes, 
trade secrets and money- making formulas. For 
the laboratory, workshop, factory and home. Some 
subjects fully covered: Dyes, Inks, Waterproofing, 
Perfumes, Cement, Plating, Glass, Dentifrices, 
Varnishes, Soaps, Glues, Paints, Adhesives, En- 
amelling, Hairdressings, Cosmetics, Oils. Price, 
$4.00. Book Dept., Radio World, 145 W. 45th St., 
New York City. 

NE 
HANDY 
SERVICEMEN'S 
MANUAL 

Full of important money -making ideas- data- trouble- 
shooting. etc, 

QUANTITY LIMITED 
25c RESERVE YOUR COPY NOW! 

TRY -MO RADIO CO., INC. 
Deut. RW 85 Cortlandt Street. New York City 

NO MORE 
CALCULATING 

OF INDUCTANCE! 
Get your answers 
accurately from 
curves in the only 
book of its kind in 
the world, "The In- 
ductance Author- 
ity," by Edward M. 
Shiepe, B.S., M.E.E. 
Two charts, one in 
the book, the other 
(18x20 inches) as a 
supplement, relate 
inductance, capacity 
and frequency, the 
large one from ultra 
to audio frequencies. 
Thirty -five charts, 
with 13 curves on 
each, cover the 

numbers of turns and inductive results for 
solenoids, for 35 wire sizes and insulation 
types. Wire sizes are Nos. 14, 16, 18, 20, 22, 
24, 26, 28, 30, 31 and 32. Insulations: single 
silk, double silk -single cotton, double cotton 
and enamel. Form diameters: %, % /s, 1, lr /g, 
1%, 1%, 1%, 2, 2'4, 21/2, 2% and 3 inches. 
Pages 9x12, printed on one side only. Price, 
$2.00 postpaid. including supplement. 

RADIO WORLD 
145 WEST 45TH ST., NEW YORK CITY 

PRICES GO UP SEPT. 15 

TROUBLE SHOOTER'S 
MANUAL, Nos. I, II and III 
Having assembled 2,000 diagrams of commercial 

receivers, power amplifiers, converters, etc., in 
1.200 pages of Volume No. 1 of his Perpetual 
Trouble Shooter's Manual, John F. Rider, noted 
radio engineer, has prepared Volume No. 2 on an 
even more detailed scale, covering all the latest 
receivers. Volume No. 2 does not duplicate dia- 
grams in Volume No. 1, but contains only new, 
additional diagrams, and a new all- inclusive in- 
formation on the circuits covered. 
Volume No. 3 (Recently issued). Order Cat. 

RM 57.5$ 
Volume No. 2- Perpetual Trouble Shooter's Man- 

ual, by John F. Rider, Shipping weight 0 lbs. 
Order Cat. RM -VT @ $5.00 

Volume No. 1 (8 lbs.). Order Cat. RM -VO 
We pay postage in United States on receipt of 

purchase price with order. Canadian, Mexican and 
other foreign remittances must be in funds payable 
in New York. 

RADIO WORLD 
145 West 45th Street New York City 

RADIO WORLD 
and "RADIO NEWS" 

BOTH FOR 
ONE YEAR $7.00 Canadian 

and Foreign 
$1.50 extra 

You can obtain the two leading radio teehnical magazines 
that eater to experimenters. service men and students. 
the first and only national radio weekly and the leading 
monthly ter one year each, at a saving of $1.50. The 
regular mall subscription rate for Radio World for one 
rear, a new and fascinating copy smell week for 52 weeks. 
Is $6.00. Send In SI.00 extra, get ''Radio News" also 
for a year -a new Issue each month for twelve months. 
Total 64 Issues for $7.00. 
RADIO WORLD, 145 West 45th Street. New York. N. Y. 

SPECIAL 
SMALL POWER 

TRANSFORMER 
Filament -plate transformer, for oscillators, 1 or 
2 -tube sets, etc. 
Primary, 110 volts a -c. 
Secondary A, 2.5 volts, center- tapped; stands up 

to 3 amperes. 
Secondary B, 110 volts, not center - tapped. 
Excellent for test oscillators with a -e in plate. 

Price, $1.10 

RADIO WORLD 
145 West 45th Street New York, N. Y. 
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THE 53 AS A MIXER 
Identic Bias Circuit and One for Differing Biases 

By Frederick C. Austrian 

NJt 

? 

.. 
243 

Mswillawswi 

SW. -. 0.1 niFn. 

FIG. 1 
The 53 is used as mixer in this circuit with the same bias voltage on both sections. An unusual type of manual volume control circuit is shown. The amount of a.v.c. depends rather on the setting of this control than on the carrier intensity, although, of course, the carrier amplitude has something to do with the amount 

of a.v.c. 

THE simplest way to use the 53 as 
the mixer in a superheterodyne is 
that shown in Fig. 1. A single tapped 

winding constitutes the oscillator induct- 
ance and the coupling coil. The oscillator 
tuned circuit comprises the entire winding. 
The part of the winding between tap and 
ground serves the double function of feed- 
back for the oscillator and coupling be- 
tween modulator and oscillator. Both 
these tubes are in the one envelope in 
the case of the 53, and there is not enough 
coupling between the two units to produce 
signals in the broadcast band, so the ex- 
ternal coupling is required. 

The location of the tap is not critical, 
and coils that have so- called police -band 
taps may be used, except of course that 
the oscillator inductance is less than that 

of the two radio -frequency transformers 
above it. For 0.00035 mfd. the carrier 
frequency coils should have 250 micro - 
henry secondaries, whereas for the oscil- 
lator the inductance and the padding con- 
denser Cp depend on the intermediate 
frequency. For 175 kc the inductance 
may be 190 mch and Cp adjustable be- 
tween 800 and 1,300 mmfd, whereas for 
465 kc the inductance would be 126 mch 
and the padding capacity 350 -450 mmfd. 

Primaries of Coils 
For the antenna coil the primary should 

be small, for the interstage coil rather 
large. For the primaries wound over 
secondaries, the antenna winding may be 
20 turns and the other 35 to 40 turns. 
For No. 32 enamel wire on 1 inch diameter 

the winding data may be 130 turns for the 
large secondaries, 100 turns and 76 turns 
for the respective oscillator windings, tap 
about one -quarter the number of turns 
from the ground end. 

The same bias is used for modulation 
and oscillation, but the value of biasing 
resistor may be raised beyond 800 ohms, 
as that is given only because the tube 
will oscillate infallibly. The detecting 
bias for this tube, other voltages standard, 
is 7.5 volts, and the amplification bias is 
3 volts, but the conversion accomplished 
in a tube, while akin to detection, is not 
always best achieved with the detecting 
bias, so some medium bias may be used. 

The circuit also has automatic volume 
control with a manual control not often 

(Continued on next Pace) 
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FIG. 2 

In this circuit the two sections of the 53 are independently biased, and 
the voltages may be arranged to be 4.5 volts between ground and the 
cathode side of the lower resistor, and 3 volts between the upper end of 

the lower resistor and the cathode of the tube. 

(Continued from preceding page) 
shown. The controlled tubes have a volt- 
age drop of 23 volts between cathode and 
ground at no signal, and the diode of the 
55 has a voltage drop of 20 volts. There- 
fore the effective bias on the controlled 
tubes is the difference, or 3 volts, at no 
signal. If only a 3 -volt drop took place 
in the cathode resistors of the controlled 
tubes, the grids at no signal would be 17 
volts positive. 

Slight Time Delay 

The return of the controlled grids is 
made to the arm of a high resistance 
potentiometer, and 0.6 meg. is given as a 
minimum value. That is, the potentio- 
meter should be of large resistance com- 
pared to the diode load resistor, as there 
is a voltage loss in proportion to this re- 
lationship. Thus, with the values on the 
diagram the automatic volume control is 
delayed one -sixth and the no- signal bias 
is really 2.5 volts instead of 3. Some 
time delay, is tolerable in a highly- sensi- 
tive circuit. 

As the arm of the volume control is 
slid upward, in respect to the diagram, 
more of the diode- rectified voltage is 
utilized, but the 55 bias overcomes this 
and though the rectified voltage is nega- 
tive in respect to the cathode, the cathode 
is positive in respect to ground. So the 
bias is decreased and sensitivity increased 
as the arm is slid upward. The automatic 
volume control effect is reduced. That 
is, this is a form of manual control of 
a. v. c. dependent on the position of the 
control more than on the amplitude of the 
carrier. 

No values are given for the resistors to 
develop the 23 and 20 volts, but these may 
be selected on the basis of no signal in- 
put, and will vary according to tube con- 
altton, voltage or 1 anu p 
former, and even filter capacities used. 
The resistor to develop the 20 volts will be 

much larger than the ones for the 23 volts, 
and it may be expected that values of 
around 5,000 and 40,000 ohms may have to 
be selected. 

If different biases are desired they may 
be obtained as shown in Fig. 2, where 
the grid of the modulator is returned to 
ground, thus introducing as bias the full 
voltage developed across the two re- 
sistors in the cathode leg, whereas the 
oscillator's grid is returned to a voltage 
3 volts below cathode, if the sum of the 
two voltages is 7.5 volts. Thus, the drops 
in the two resistors would be : upper, 3 
volts, lower, 4.5 volts. 

The inductance for 0.00041 mfd. tuning 
at the signal level would be 230 micro - 
henries, otherwise the coil data are the 
same for this circuit as for the previous 
one. 

New Transformer Firm 
Enters Precision Field 

I. A. Mitchell, chief design engineer 
and vice -president, S. L. Baraf, technical 
and sales director, and L. Goldstone, pro- 
duction manager, have organized the 
United Transformer Corp., with plant and 
offices at 264 Canal Street, N. Y. City. 
They were formerly with Kenyon Trans- 
former Co. 

The plant of the United Transformer 
Corp. is equipped with modern precision 
machinery and accurate tools and testing 
equipment for the manufacture of quality 
audio, filter and plate transformers, as 
well as voltage regulators for broadcast, 
television, public address, laboratory and 
industrial applications. 

The engineers specialize in the design 
of audio transformers having a linear 
characteristic from 20 to 20,000 cycles. 

gr. ... 

rr 
n:rt. ara availahln nn 

Class A and Class B power amplifiers 
having power outputs from 5 to 200 watts. 

Skinny Primaries Aid 
Wide Frequency Range, 

539 to 1,780 Kilocycles 
In any circuit where not much may be 

put into the detector without overload, the 
volume control should be ahead of the de- 
tector. In the circuit shown on page 5 

the screen voltage on the 57 and 58 tubes 
was around 110 volts when the plate voltage 
applied was 250 volts. Due to the large 
drop in the plate load resistor in the 57 
circuit, the effective screen voltage is higher 
than the effective plate voltage. This brings 
up again the question whether the effective 
or the applied voltages should be con- 
sidered. From tests made with this re- 
ceiver it is apparent that the applied volt- 
ages govern. Both sensitivity and tone were 
improved when the circuit was built as 
shown, instead of a high extra series re- 
sistor put between the 58 screen and the 57 
screen. 

Another interesting fact about the circuit 
was that, with 12 -turn primaries wound 
over secondaries of 250 microhenries in- 
ductance (130 turns of No. 32 enamel wire 
on 1 -inch diameter tubing in 2 -inch diameter 
aluminum shield), the tuning was from 539 
kc to 1,780 kc, quite a range. This was 
due largely to the small primaries, for they 
introduce a smaller distributed capacity, for 
the tuning condenser was of the usual com- 
mercial type, and did not achieve such a 
wide range when coils with larger pri- 
maries were used. 

The speaker field may be 1,800 ohms to 
2,500 ohms, the only difference being that 
the B voltage will be lower with the higher 
resistance. The field used had a resistance 
of 1,800 ohms, and the speaker itself was 
a dynamic with output transformer for self - 
biased 2A3 (2,500 ohms). 

Six -Fold Increase 
in Tax Yield Laid 

to Upturn in Trade 
Marked improvement in summer sales 

of radio compared to last year is shown 
by a Treasury Department report just 
issued. Internal Revenue collections dur- 
ing July, 1933, of the 5 per cent. excise 
tax on radio products and phonograph 
records amounted to $191,074.94, according 
to the official statement just released in 
Washington. This compares with excise 
tax collections of $32,848.50 from . June 
20th to July 31st, 1932, during the initial 
operation of the excise tax law. 

July, 1933, tax collections on mechanical 
refrigerators were reported at $893,008.57 
against only $27,611.65 in July, 1932. 

A THOUGHT FOR THE WEEK 
GEORGE M. COHAN has made good 

on the air; of that there isn't the slight- 
est doubt. The wonder is that he had 
not displayed his entertaining qualities as a 
microphone showman years before. Those 
who handle the mail for the N. B. C. are 
amazed at the number of phone calls, wires 
and letters sent Mr. Cohan by his old and 
new friends. Here is a sample letter from an 
editor who had covered many of Mr. Cohan's 
play openings in former years: 
"My dear George Cohan: 

"Your last Sunday night air programme 
was splendid. All your old friends were 
hoping that you were still the George M. 
Cohan they had known so many years -and 
you did not disappoint us. You are still the 
master showman, and we are all proud of 
you. 

"Great good luck to you in your coming 
air abbearances. Lona may you wave! 

"Sincerely yours, 
( "Signed) If 

i 
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The principal interest in this circuit is the 53 driver of the output. 
THE sensitivity of an audio amplifier 

is limited by the common impedances. 
When the amplification is pressed be- 

yond the critical point there is an audio 
oscillation due to back coupling through 
these impedances. The gain in practical 
audio amplifiers therefore is nearly always 
under 1,000. This is particularly true if 
there is a series B choke of high resist- 
ance, as where the speaker field is used as 
the choke. 

It naturally follows that though tubes of 
higher sensitivity may be developed, their 
use is always accompanied by certain safe- 
guards against oscillation, and these safe- 
guards amount substantially to limitation of 
the quantity of amplification or gain. So 
the circuit difference between a pentode 
output tube and a triode output tube would 
be principally the absence or presence of a 
driver. There should be less distortion 
with the triode. 

Conditions develop in the use of new 
tubes that one learns only by experience. 
The static characteristics on which tube 
data are so largely based, and which form 
the groundwork of the preliminary in- 
formation imparted concerning new tubes, 
do not go far enough. 

No Results at First 
Some experiments were conducted with 

the 53 tube for various uses, and so far the 
best results have been obtained simply by 
tying together two grids and separately 
tying together two plates, to form a rela- 
tively high mu- factor triode. The mu may 
be around 15 and the plate resistance high 
enough to support a resistive load. 

Audio oscillation, or motorboating, pre- 
vailed when the tube was used with recom- 
mended constants. So the bias was made 
lower, the plate load resistor orthodox, 
and one of the audio grid leaks sharply 
lowered. Actually the one ahead of the 53 
was 0.25 meg., with 2 meg. in the power 
tube circuit, but it is known from experi- 
ence that the same result is effected by 
transposition, and so it is suggested the 
lower value grid leak be in the output tube 
circuit, to minimize the effect of any pos- 
sible grid current there. 

The circuit illustrated did not produce 
any results when the common cathode bias- 

ing resistor ahead of the power tube w 
1,200 ohms and the resultant bias was 3 
volts. Therefore the 500 -ohm value was 
selected. But meanwhile there had been 
several minutes of perplexity, as there was 
nothing the matter with the circuit -ex- 
cept that it did not work. All tubes, volt- 
ages and currents checked O.K., etc., the 
usual story. 

Audio Regeneration Helps 
The circuit as a whole lends itself to all 

uses associated with weak signals, including, 
of course, short waves, in which instance, 
however, the detector tube would be made 
regenerative. In the broadcast range four 
local New York City stations load up the 
output tube and one overloads it, assuming 
volume control at position of maximum re- 
sponse. Since the detector tube has to be 
included in any consideration of an audio 
chain, very little need be put into the de- 
tector to get a great deal out of the power 
tube. And, of course, the 2A3 will handle 
quite a signal, around 40 volts rms. 

It is plain there would not be enough gain 
if one depended on the tubes' mu- factor 
alone. The amplification due to the tubes 
and coupling media is never as much as 
the tubes' mu- factor, as there is no trans- 
formation ratio to step up the voltage. The 
gain would be less than that attributed to 
the mu- factor due to the tube's plate re- 
sistance being only a part of the total re- 
sistance in the plate circuit. 

However, resistance coupling is nearly 
always accompanied by audio regeneration. 
This is not a predictable quantity, either, 
and so the extent of the effect has to be 
derived from experience. From the fact 
that one of the audio grid leaks is as low 
as 025 meg. it may be assumed that the 
feedback was intense, but even with such 
a low value there is enough feedback to can- 
cel the need of a large bypass condenser 
across the power tnhe's biasing resistor. 

Small Primaries 
This regenerative effect upsets all cal- 

culations as to time constants in the audio 
circuits, required amounts of bypass capaci- 
ties and some other considerations, and it is 
well to encounter considerable such feed- 

8. 

asback, for resistance -coupled audio would be 
quite insensitive without it. 

The total circuit shown is indeed a simple 
one for reception of local stations, with good 
quality, the otherwise deficient selectivity 
being trade up by using coils with small 
primaries. 

The regenerative effect of the small pri- 
maries works in opposite directions in the 
two coifs, as it increases the regenerative 
r -f effects as to the antenna coupler's 
primary, but reduces them as to the inter - 
stage coil's primary. Thus a situation other- 
wise perplexing is explained, in that the 
general assumption is that skinny primaries 
make for stability, no consideration being 
given to the effect of reduced antenna re- 
sistance when the primary in that circuit is 
small. 

The circuit was so constructed that there 
was a little r -f feedback at the high fre- 
quencies and a little at the low frequencies, 
both correctible by slightly reducing the 
volume control below the position for 
maximum response. 

More Stations This Way 
This double situation proved that there 

was stray capacity back -coupling (high r -f 
oscillation) as well as stray inductive back - 
coupling (low r -f oscillation). With a little 
more filtering, for instance a bypassed r -f 
choke in the 58 plate lead, this feedback 
could be eliminated, but it is desirable to 
some to have a little assistance of this sort, 
as more stations are received. 

The volume control was a high- resistance 
potentiometer. This type usually has a 
taper so abrupt that the loudest local is 
made inaudible in this circuit when the 
control is turned only a few degrees. There- 
fore a series resistor is inserted, Rx, to 
bring up the response at the lowest- resist- 
ance setting of the potentiometer. The 
value of this resistor should be determined 
experimentally, but is not critical. For 
600,000 ohms in the potentiometer it may be 
around 100,000 ohms. 

Another point is that the inclusion of a 
substantial resistor in the Rx position 
renders the operation at the low- volume 
settings of the volume control free from 
any consequent reduction in selectivity. www.americanradiohistory.com
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PHONES OR SPEAKER 

MMFD 

Served by These Short -Wave Sets 
By Herman Bernard 

SM£G. 

-I{ l 
0.0001 

MAT. 
ammo 

0.0S 
MFD 

25AnH 

5ohtMFO ó 

A Fr 230 A FT 233 

0C-3T 

O C- /3.51! 

A three -tube short-wave battery- operated set, using 2 -volt tubes, and drawing little B current, around 22 
milliamperes. A switch is used for band changing. 

HE popular two -tube and three -tube 
short -wave battery sets, one for 
earphone, the other for speaker re- 

ception, are shown herewith as switch -op- 
erated. If the tuning condenser is small 
enough, say, 80 mmfd., then six coils will 
cover the short -wave band, and the 
spreadout will be pretty good, in fact, 
much. better than that which results from 
the four -coil -larger- capacity system. 

The antenna series capacity is made 
small purposely, so that regeneration will 
be present throughout the tuning scale, a 
purpose aided by a high value of leak, 
and so that the antenna may be switched 
through this condenser to the various 
coils. This would require simply connect- 
ing the ground side of the series conden- 
ser to the stator side of the grid leak, 
and omitting the primary, which is shown 
as a symbol in case anybody wants to 
use a primary. If such a primary is used 
it really should be repeated for each tuned 
coil, which is a job. 

Good Switch Needed 

It is all right to have to provide a 
tickler common to two coils, thus three 
ticklers, but many would prefer a separate 
tickler for each tuned secondary, because 
of the greater flexibility of adjustment to 
correspond to the 50 mmfd. feedback con- 
denser. 

The only rub is the switch, and the 
only good switch to come to the author's 
attention was one used in expensive set 
analyzers and made by a manufacturer of 
precision instruments. This has low ca- 
pacity, also positive contacts at all points, 
infallibly and most agreeably, and, being 
of the wiping contact type, improves with 
use. Unless one goes in for a good switch 
he had much better adhere to plug -in 
coils. 

A 2 -to -1 tuning ratio would prevail, as 
outlined last week (issue of September 
2d), and that is not at all bad. 

Th. nvinrlirnv rlata fur ihn rnilc R(1 

mmfd. maximum capacity for tuning, 
form diameter 0.75 inch, are as follow: 

Coil Frequency Winding 
No. Range Mgc. Inductance No. Turns Space 

1 1.5 to 3 
2 3to 6 
3 6to12 
4 12 to 24 
5 24 to 48 
6 48to96 

140.8 111: 32 en. 1" 
35.2 58.2; 28 en. 1" 
8.8 33.75; i8en. ;4" 
2.2 11.5; 18 en. W' 
0.56 4.8; 18 en. 3f 
0.14 2.2; 18 en. 3ü 

70 -Mu Power Tube 

The ratio of the audio transformers is 
not critical, as at least 3 -to -1 would be 
used, though it is not especially good for 
the speaker set to go much beyond 5 -to-1, 
as the quality then begins to decline. The 
speaker set uses a pentode output tube, 
the 233, which has a power output of 0.7 
watt, which is enough for such a set. And 
besides the power output should not be 
confused with the sensitivity. The tube 
has a voltage amplification factor of 70, 

The speaker may be a dynamic, but if 
so would naturally be used with a storage 
battery, for field excitation, whereupon 
the resistors in the filament legs would 

MAW 11N1 
5ME6. 

he 32 ohms and 16 ohms, respectively, and 
the one in the earphone set 32 ohms. 

However, for dry -cell operation a mag- 
netic speaker may be used, and may be 
connected directly in the plate circuit, 
without filtered output or coupling trans- 
former, provided its impedance is high 
enough (7,000 ohms), otherwise an output 
transformer would be used. 

Transformer Selection 

In selecting the transformer, the im- 
pedance ratio is that of 7,000 ohms to 
the actual impedance of your speaker. 
Most magnetic speakers have an imped- 
ance around 4,000 ohms, so the ratio would 
be 7,000 to 4,000 ohms, primary to second- 
ary. 

The earphone set has phones directly in 
the audio amplifier tube plate circuit, with 
any small condenser across the phones, 
0.0001 mfd. to 0.001 mfd. If there is body 
capacity effect in handling the phones, 
put a 25- millihenry r -f choke coil in series, 
with the plate lead to one phone connec- 
tion. 

75 1/1 AFr 230 

T000t o MFD. 

MMFO. 

0.5 
MAD 

o B+22.5Y 

sw. 

The two -tube equivalent for earphone use. 

A- 8- 
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CONSTANT OUTPUT 
Tube Would Be Its Own A -V -C Supply 

FIG. 1 

SOME day there will be a constant - 
output tube. That is, the tube will be 
an amplifier and have in the envelope 

a rectifier that controls the amplifier, so 
that the output level remains the same 
despite carrier amplitude rise or fall. This 
is built -in automatic volume control. An 
approximation of this result may be ob- 
tained with the present 55, which is one 
diode -and -amplifier tube that has a 
sufficiently extended cutoff to permit the 
method to work over large swings. There 
is no remote cutoff amplifier with diode. 

Fig. 1 shows an intermediate transform- 
er, coupled with which is an extra wind- 
ing, which is center -tapped, to permit full - 
wave rectification in the diode. The extra 
winding feeds the load resistor, and the 
grid return of the amplifier is connected 
to the ungrounded end of this resistor. 
A small bias is supplied to the amplifier 
by the cathode -leg resistor, to prevent 
zero bias at no signal, or at zero radio- 

By W. J. Mellish 

FIG. 2 

frequency voltage during any alternation. 
Fig. 2 shows the same condition, except 
that the rectifier is half -wave, hence the 
voltage across the load resistor (the aug- 
mentative bias voltage) is twice as great 
as in the previous example, other factors 
being equal. 

Fig. 3 shows the use of a transformer 
with a center tap, or tap located off - 
center, but nearer to the return than to 
the grid, for half -wave rectification. If 
the tap is at center the voltage taken off 
may be too great, provided the tube is one 
of a chain at the same frequency. 

The action in all instances is as follows : 

The carrier voltage is developed across 
the primary of a transformer and due to 
the inductive coupling is present, perhaps 
in amplified form, in the secondary. 

Instead of grounding the secondary di- 
rectly, which under these circumstances 
can not be done, a resistor is interposed. 
It is the same resistor that is the load 

FIG. 3 

on the rectifier. The extra coupling coil 
is in series with this resistor. 

When the anode is positive in respect 
to the cathode, being made so by the sig- 
nal, current flows through the rectifier. 
Thus in the half -wave rectifier, during 
the negative cycle there is no contribu- 
tion of auxiliary bias by the device. 

In the full -wave system there is always 
rectification, because one anode at a time 
is always positive, though at that same 
instant another anode is negative. 

Hence the bias varies with the carrier. 
It also varies somewhat with the audio 
frequency, since the audio frequency is 
an amplitude modulation of the carrier. 

The rectifier itself may be linear. Such 
a tube as the 55 may provide linearity, 
say. between 5 and 15 volts. If the cathode 
biasing resistor is such as to make the 
starting bias 5 volts, then the rectifier 
has to overcome 5 volts before rectifica- 
tion takes place. 

Cities Will Have Vision Transmitters 
in Relay System, Says Hollis Baird 

By Hollis Baird 
Chief Engineer, Shortwave and Television Laboratory 

Chain television is going to be one of the 
first requirements of commercial television, 
but the links in that chain need a wholly 
new method of interconnection, a method 
which challenges the skill of the engineer 
and fires the imagination of the man in the 
street who wants to know the "how" of 
things. 

Tall buildings, high hills and great towers 
will be at a premium for television. Ultra - 
short waves will be used to get the space 
(or width) in the ether necessary for send- 
ing the fine details that will make up the 
home pictures of the future. As ultra -short 
waves have more the characteristics of light, 
they can easily penetrate darkness and fog, 
but solid objects rapidly weaken them. Thus, 
the visual horizon, from a given point, prom- 
ises to be the range limit of an ultra -short 
wave station. 

The television broadcaster will have a 
range for his main station, depending on 
how high he can get the transmitting an- 
tenna into the air ; the higher its location, 
the broader the horizon and thus the greater 

distance the signal will travel satisfactorily. 
When radio became good entertainment 
it had to expand its field to meet the public 
demand. So will television. Present chain 
radio broadcasting is sent over telephone 
wires, but the voice requirements are only 
one four -hundredth of television require- 
ments and no present telephone circuits, nor 
any that appear in the offing, will be able 
to carry the television signals. 

A relay system is the solution. At the 
farthest visible point on the horizon from 
the main transmitter a receiving station will 
pick up the television signals and relay them 
to another similar station. This point -to- 
point transmitting is called "directional" and 
the action is repeated until the required dis- 
tance is covered. When the signal reaches 
the city desired, it will be put out on a non - 
directional antenna and the program will 
then cover a circle some 30 miles in radius. 

As an instance, a 200 -mile airline between 
two cities would require five 1,000 -watt re- 
lay stations 30 miles apart. Sending ultra - 
short waves out on a narrow focused beam 

requires but little power. This same signal 
to be clearly heard over a radius of 30 
miles necessitates a transmitter as powerful 
as that now used for city radio broadcast- 
ing stations. This means that every sizable 
city in the country will eventually have its 
own powerful television station intercon- 
nected by relay stations to various key tele- 
vision stations from which the programs will 
eminate. 

At first thought, the erecting of a suf- 
ficient number of powerful stations and small 
relay stations to provide nation -wide recep- 
tion appears to be a herculean task but, as 
in radio, public needs are invariably met 
when the demands become great enough. 
Research and invention have a kindly way 
of meeting such requirements when they 
arise. 

These stations, dotting the countryside, 
transmitting television from point to point, 
create an exciting picture of the not -too- 
distant future when skilled artists will ap- 
pear in our homes over chain television 
systems. 

www.americanradiohistory.com
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Complete Tube Characteristics 
TYPE NAME BASE 

SOCKET 

CONNEC- 

TAONS 

DIMENSIONS 
MAXIMUM 

OVERALL CATHODE 
TYPE 

RATING 

PLATE 

SUP- 

PLY 

VOLTS 

GRID 

VOLTS 
SCREEN 

VOLTS 

SCREEN 

NIILI- 
AMP. 

PLATE 

MILLI- 
AMP. 

A.0 

PLATE mis. 
TANCE 

OHMS 

MUTUAL 
CON- 

DUC- TANCE 
MICRO- 
MHOS 

VOLT - 
ACE 

maw 
FACTOR 

WAD 
FOR 

STATED 
TOWER 

OUTPUT 

OHMS 

POWER 

OUT- 

PUT 

WATTS 

TYPE 
ó°[ wn xxxxx, 

USE 

Values 'NM W. 
UMLen° LENGTH 

( DIAMETER VOLTS arms 
WL 
Van 

..., 
ran 

"IH "' wchwartvhVes far 
140..4 DX... 

RCA -I A6 CPPLN IvrATLRÖ SMALLI -PN FIL. 2E 4}3' x 1)tL' Fn.AME31T 2.0 0.06 180 67.5 CONVERTER IN mn*. 67.5 2.4 1.3 500000 Os am OÑd(2 
Conversion 

IÌRoMrtorVS00a002.3hm 
Conduct nee. 300 

ALL 
a. 

Micromhes. 
C1Á6 

RCA -2A3 POWER AMPLIFIER 
ipIODE MEDIUM 4JIN no. I $ 7 ' s g' MUM. 2.5 1.5 250 - C1 eec A AMPLTi9EA 250 -45 60.0 300 5250 4.2 

3 

2500 3.5 
C-2A3 

P115N.PUL. 
MIRJFlER 

300 
J00 

-62 
-62 

Self-bias 
Fixed -bias 

40.0 
40.0 

Power is for 7 tubes.t 
stated load, plate- to-plate 

5000 
3000 

10.0 
15.0 

RCA -2A5 POWt,,ZN=Vna MEDIUM 614IN no. 110 1¡j i 111 HEATER 2.5 1.75 250 250 CLASS A oswuriER 250 -16.5 130 6.5 34.0 100000 2200 229 7000 3.0 C-2A5 
RCA -2A6 DURER -DIODE 

NAG" -MU TRIODE SMALL SPIN f10. 1] Iii' i 1)' HEATER 1.$ 0.8 250 - TRIODE LT41T ü 
CLASS A AMPLIFIER 250 - 1.35 - - 0.4 Gain per stage 5030 C-2A6 

RCA-2A7 PENTAGRID 
CONVER CO. SMALL 7-PIN FIG. 20 

I 
4s }' x 3E4á' NEATER 2.5 0.8 250 100 CONVERTER 250 - 3.0 100 2.2 J.5 160000 

Mode Cri 
OscillatorGnd(N 
Conversion 

( "1)200 Max. Vol s, 9.0 Ma. 
l)Reoirtor.5°000Ohms. 

Conductance, 520 Micromhoa. 
C-2A7 

RCA -2B7 DU 
T 02 E 

SMALL 7JIN FIG. 21 41,',' i I,$' HEATER 2.5 0.8 250 325 
PENTODE UNIT AS 

R-F AMPIJn ER 
100 
250 

- 2.0 - 3.0 
100 
125 

1.7 
1.3 

5.8 
9.0 

300000 
650000 

950 
1123 

285 
739 

A.F AMPLIFIER 25O.ÿ - 4.5 50 - 005 _- 
RCA -6A4 
la. LA 

POWER AMPLIFIER 
PENTODE MEDIUM SPIN na. E 4 1 1j' i fr FILAMENT 6.3 0.3 180 180 CLASSA AMPLIFIER 100 

180 
- 6.5 
-12.0 

100 
183 

1.6 
3.9 

9.0 
17.0 

83250 
45500 

1200 
2200 

100 
100 

11000 
8000 

0.31 
1.40 

C-6A4 
LA 

RCA-6A7 PE80808ID 
GDNVERTaR SMALL 7-PIN FIG. 20 41-3 i 114á' HEATER 6.3 0.3 250 100 CONVERTER 250 - 3.0 203 1.2 3.5 360000 

Mode Grid (02) 200 
Oscillat4Gnd( r l)Reaistor,50000Ohms. 
Conversion Conduct 

Max. Vo11,4.0M.. 

nee. 520 Mieromhoa. 

ob. 

C-8A7 

RCA -6B7 DU¡ÉÑTÚIÌÉOE SMALL 7JIN no. 21 914' x 1)tg HEATER 6.3 0.3 250 .125 RF MPLIFIER 
250 
150 

- 3.0 - 3.0 
125 
125 

2.3 
7.3 

9.0 
9.0 

300000 
650000 

120 
1950 

285 
739 

CfiB7 
P8- r AMPLIFIER ü 25O-ÿ - 4.5 50 - 0.65 - - -- 

ponds 93 and 05 are screen. Grid R u signal -input control -end lied through plate < .1Mpp I upling resistor of 300000 ohms. 
Applied through plate coupling re ismr of 250090 ohms. 

ß0A -6F7 rR10DE 
PNTODE MALL 7JIN f10. V 4}3' a 1st(' HEATER 6.3 0.3 

100 

250 

- TRIODE UNIT ü 
AMPLIFIER 

PEROOE UNIT ü 
AMPLIFIER 

!00 

250 

- 3.0 
- 3.0 loo 1.5 

3.5 
6.5 

17800 

850000 

450 

7109 

8 

900 

- 
-- C -6F7 

100 PENTODE UNIT ü 
MIXER 250 -30.0 102 0.6 2.8 rased for peak volte .. 7. 

Conversion conductance 300 mieromhr. 
UT- 200-A DM IODER MEDIUM 4-PIN 116 I 4¡}' a 1H. ,,LIANT 5.0 0.25 45 - DEITECTOR a5 (rid 

Return to 
1.5 30300 666 20 0X.30114 

RCA. 01 -A A,;,E; EÑ MEDIUM 4JIN FIG. 1 411' x 111' FILAMENT 5.0 0.25 135 - CLASSA AMPLIFIER 90 
335 : 9.5 - 9.0 

1.5 
3.0 

11009 
11000 

175 
820 

8.0 
8.0 0 - 01 -A 

RCA- 10 POWETRAMDÉIFIER MEDIUM 4-PIN fo. I 51' x 2,Sx FILAMENT 7.5 1.25 425 - CLASS A AMPLIFIE J50 
42S 

-3.0 
-3.0 _ 16.0 

18.0 
5150 
5000 

1550 
1600 

g.0 
8.0 

11000 
10200 

0.9 
1.6 c - 10 

WD- 11 

Wx- 12 

DCTECTORO 

MT°RIODÉ 

WO4JIN 
MEDIUM Mg FIG. 12 

FIG. 1 

41' x 2*' 

q 1 }j x' pt 
fIEAMEM 1.1 0.23 135 - CLASS A AMPLIFIER 

90 
375 

- 4.5 
-10.5 - - 2.5 

3.0 
15500 
15000 

915 
HO 

6.6 
6.6 

-_ C - II 
CX 12 

UX 112 -A 
DLTECTDR,V 

AMRIDP 
R MEDIUM ERIN F10. / 4}j' i 1}l' D-C 

iILAMENr 5.0 0.25 130 - CLASS A MIPI.InER 90 
180 

- 4,5 
-1J.5 

5.0 
7.7 

Si00 
9100 

1575 
1800 

8.s 
8.5 - cx11zA 

RCA- 19 
TWIN 

AMIDn[R SMALL í11N n0. 11 41 i 13Tá 
°3 ',II., 7.0 0.26 135 - CLASS B AMPLIFIER 135 

135 
0 - 3.0 

Powe output value u for one tube 
at tided load, plate.to-p ate. 

11000 
10000 

2.1 
1.9 C - 19 

ux 120 POWEfR80 Ina SMALL 4 -PIN FIG. I 41' i I3¿' ,5.Z: 81 3.3 0.132 135 - CIAS5 A AMPLIFIER 90 
135 

-16.5 
-22.5 

3.0 
6.5 

8°00 
6300 

415 
515 

3.3 
3.3 

9!,00 
650° 

0.045 
0.110 0X -420 

RCA- 22 La TETRODEER MEDIUM 4-PIN FIG. 4 5,y x li}' rn.'. oT 3.3 9.132 135 67.5 PAWN', 135 : 1A6 6755 214 3.7 32500° 500 360 -- C -22 

RCA- 24-A R-I AMRNIa 
T[TnODE MEDIUM 5-PIN i1G. f 5>1 x I }l' NEATER 1.$ 3.75 275 90 

SCREEN GRID 
R -F AMPLIFIER 

180 
250 

- 3.0 - 3.0 
90 
90 

1.7 
1.7. 

4.0 
9.0 

400000 
600000 

1000 
1050 

403 
630 - 

C - 24A BIAS DETECTOR 2750 
- 5.0 
approx. 

29 to 
45 

Plate contre to be adju Led to O. 
with no signal. 

milliampere 

RCA - 26 AMPLIFIER 
TRIODE MEDIUM 4 -IIN FIG. 1 4 ¿,1 x IN' FILAMENT 1.5 3.05 180 - CLASS A AMPLIFIER 90 

180 
- 7.0 
-19.5 

2.9 
6.2 

8)00 
7ìO0 

935 
1150 

8.3 
8.l C 26 

$CA 27 
DCT[CTORt 
AMPLIFY 

TRIODE 
MEDIUM SPIN SIG. 0 1¡l' a 11}' NEATER 2.5 1.75 775 

CLASS A AMPLIFIER 
135 
250 

- 9.0 
-21.0 

4.5 
5.2 

9000 
9250 

1000 
975 

9.0 
9.0 

C 27 

C - 30 

BIAS DETECTOR 150 x30.0 Plate Curren to be adjusted 
with no 

to 0.7 
signal. 

9.3 
9.3 
9.3 

Inilliamperc 

-- RCA - 30 
DETECTOR} 
AMRInER 
TRIODE 

SMALL HIM FIG. t 41' x Ir' Ice., 2.0 0.06 180 - CLASS A A\1%JFIER 
90 

135 
180 

- 4.5 - 9.0 
-13.5 

2.5 
3.0 
3.1 

11000 
30300 
10300 

850 
900 
900 

*For G id.lcak Detection -plate volts 45. Ind return t } filament or to cathode. Applied through plate coupling resistor of 250000 ohms or S00-henry choke shunted by 0.25 megohm resistor. Maximum. 

RCA- 31 
PoWETRIp Elfla SMALL 040N FIG. 1 41 x 1 ¿á ',LAMENT 2.0 0.13 .180 - CLASS A AMPLIFIER 175 

135 
-17.5 
-33.0 5 

g,0 
17.] 

9300 
0000 

925 
1640 

3.8 

68 
7000 
s 00 

0.385 
0.315 C 31 

RCA. 32 R TERODEa MEDIUM 4JIN f1Q 4 5547' x 111' 
p-C 

tllAMaT 1.0 0.06 110 67 5 

PREEN GRID 
R -f AMPLIFIER 

135 
180 

- 3.0 - 3.0 
67.5 
67.5 

0.4 
0.44 

1.7 
1.7 

950000 
1200000 

640 
650 

680 
780 

C - 32 DETECTOR DEfEINt IBOr 
- 6.0 
Mann, . 

67.5 Plate cu.. to be adju Led to 0.7 milliampere 
with no signal. 

RCA- 33 POwE8 8MD[lrla MEDIUM 5-FIN n0. S 4a a 1 }l' FIU MENT 2.0 0.26 135 135 CLASS A AMPLIFIER 135 -13.5 135 3.0 14.5 50000 1450 70 7000 0.7 C 33 

RCA - 34 
SUPEtglg ROL 
R- 

VENTOOEER 
MEDIUM ..rim i1G 4A 53'y x 3i' D4: 

FILAM[NT 2.0 0.06 180 67.5 SCREENGRID 
RS A IPLIFIER 

lss 
180 

I- 3.0 
¡ min. 

67.5 
67.5 

1.0 
1.0 1.8 

;11 600000 
IOOODJO 

600 
610 

360 
610 C 34 

RCA- 35 
SUPER-CONTROL 

R TR [R MEDIUM SPIN FAO. I SSIg z I}l HEATER 1.5 I.7$ 275 90 SCREEN GRID 
R.F MIPLIFIER 150 {-3..°1, 90 

90 
1.S 
I.S 6.7 

6.5 
300000 
900000 

1030 
1050 

JOS 

410 0 - 35 

RCA. 36 R -1 AMRIlIER 
TETRODE SMALL }TIN FIG. S 43-e x I á' GTE 6.1 0.3 250 90 

SCREEN GRID 
RF AMPLIFIER 

100 
180 
250 

1.5 - 3.0 - 3.0 

55 
90 
90 

- - 
1.7' 

I. 
3.1 
3.2 

550000 
500000 
550100 

855 
1050 
1080 

470 
525 
595 

- -- --- 
C - 36 

OLAS DETECTOR 100 
250 : 5.0 - 8.0 

55 
90 

PI te current to be adjusted to 0.1 mihiampere 
with no signal. 

RCM 37 
DETELTOR,r 

AT ÖDER 
SMALL }PIN FIG. I 41' z 1ÿ(i MGM 6.3 0.3 250 - CLASS A AMPLIFIER 

90 
180 
250 

- 6.0 
-13.5 
-18.0 

-- - 2.5 1 

4.3 
7.5 

11500 
10200 
8400 

800 I 

900 
1100 

9.2 
9.2 

1 9.2 1 

- -- 
C 37 

BIAS DETECTOR 90 
250 

-10.0 
-28.0 

Plate current to be adju 0 d to 0.2 milliampere 
with no signal. 

PDWÿENTODEFIEO SMALL IJNf n4 to 4L3' i Ii HEATER 6.3 0.3 250 250 CLASS A AMPLIFIER 
100 
080 
151 

- 9.0 
-18.0 
-25.0 

100 
180 
250 

1.2 
2.4 
3.8 

7.0 
14.0 
22.0 

140000. 
110000 
100000 

875 
1050 
1200 

120 
120 
120 

15000 
11600 
10°00 

0.27 
1.00 
2.50 

C -38 

R0.39.4.í 
SUI[R- CONTROL 
RF IZLIMI 

' PENTODE 
SMALL }PIN no. SA 4;-3 z 1ÿg HEATER 6.3 0.3 250 90 SCREENGRID 

RF AMPLIFIER 

90 
Igo 
250 

1.0 
u' 

0;:,5, 

90 
90 
90 

1.6 
1.4 
1.4 

5.6 
5.8 
5.8 

37500 
750000 

1000000 

960 
1000 
1050 

360 
750 

1050 
-- 0 9.44 

DX -240 
VOLTAGÉ 

MTt 00E MEDIUM 4-PIN na. I 1¡}' z I jl' D.0 
tILAMENT 5.0 0.15 380 - CLASS A AMPLIFIER IJ 38 : 0.2 

0.1 
150000 
150000 

1110 

200 
30 
JO 
- CX3d0 

RCA- 41 E8 8MI I 
POW[R AMRItI[R SMALL IJIN Fla MIA 91' z lÿ( NEATER 6.3 0.4 250 250 CLASSA AMPLIFIER 

100 
160 
250 

- 7.0 
-13.5 
-18.0 

100 
180 
150 

1.6 
3.0 
5.5 

9.0 
18.5 
32.0 

103500 
81000 
68000 

1450 
1850 
2200 

150 
150 
150 

12000 
9000 
7600 

0.33 
1.50 
3.00 

C 41 

RCA 42 tinDng MEDIUM NIN F., I50 4}j' i 111' HGTa 6.3 0.7 250 250 CLASS A AMPLIFIER 250 -16.5 150 6.5 34.0 300000 220D 210 7000 3.00 C 42 
*For Grid-leak Detection -plate volts 45. And return to } filament or to cathode. Applied through p Me cooping ng mistor a 250000 ohms or 500.h my choke shunted by 0.25 roe(ohm motor. Eithor A. C. or D. C. may be used on filament or h escept e .pcìfic.11y noted. For use 'Applied through pl te coupla g resistor of 100000 ohms. 

of D. C. on A-C filament typa. decrease stated grid volta by h appro..) of Alamen eol t.i.. Applied through pl «coupling resi,tor of 250000 ohms. Síaximum. 

TUBE SYMBOLS AND BOTTOM VIEWS OF SOCKET CONNECTIONS 

S'+w i wtoot0i) o 7 ',arc can R.rt Kay , 0.0E 4,P sett 
MN 

..t 
O 

° 
© r -r 

ll aooc -) ; omC -zt ,L \L. Jx c 2..,2 

nu0NI. 1 0 aNCN, .iR (MIEN, . 'itam,1 él °, (NI 2 ©KU -aO 
.. °mtr °s °ii,i+,[n ° 

FIG., .1.0202,, 01.. 0.p .0.0..cr, ry cm FIG.6 FIG.7 FIG.2 FIG.. 
FIG.4 FIG.4A FIGS 

Q 000 Ns. 0.0142 0.00C Pt*12 
401 4T ° 9 ACD. , "....1111' O O O O O 1 

t 00 0.. PION 

4. 0 v02o SCALE.. `41:1* 4O n N,w rs 411.11 .5 

1 ten 

9©rC A il O (.200E ::!:: W[-I) 0 0kß© 

FIGIB 
4:020119 WET' 10. ...GAO-MEW. Too cap TOP 

FIG.IS FIG IO FIG.19 FIG.20 FIG.21 

INDEX OF TYPES BY USE AND BY'CATHODE VOLTAGE 

plum 
an VMS 

1.1 

POWER AMPLIFIERS VOLTAGE AMPLIFIERS 
Anew. wPA. -Dgele Trna 

11. 12, 864 

CONVERTERS IN SUPER/CTERODTMES - DETECTORS 

11, 12,1164 

MISER TUBES IN IUPERHETERODYNES RECTIFIERS - UMW 
rom 
1.1 

1.5 26 - - 1.5 

2.0 19. 31, 33. 49 30, 32, 34 1A6 30, 32 1A6, 34 2.0 

2.5 
2N, 2A5, 45. 46, 

47, 53, SQ 

2A6, 287, 24.A, 27, 35, 55. 56. 

57, 58 
7A7 

2A6, 2B7, 24.4, 27, 
55, 56.57 1A7. 35.58 82,866(0366) 2,5 

3.3 '20 22,'99 - '99 3.3 
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Chart, with Socket Connections 
TYPE NAME BASE 

SOCKET 

CONNEC 
TAONS 

DIMENSIONS 

MAXIMUM 

OVERALL CATHODE 

TYPE 

RATING 
USE SE 

VAN" .Arm Om 

."' "'"4ala'n' and rhancteddra IN 

1e01ti °m 

PLATE 

SUP. 

PLY 

VOLTS 

GRID 

VOLTS 

SCREEN 

VOLTS 

SCREEN 

MILLI- 
AMP. 

PLATE. 

MILLI- 
AMP. 

A-C 

PLATE 

RESTS- 

TANCE 

OHMS 

MUTUAL 
CON- 

DUG- 

TANCE 

MICRO. 
MHOS 

VOLT. 

AGE 
AMPLI 

FICATION 

FACTOR 

LOAD 

FOR 

STATED 
POWER 

OUTPUT 

OHMS 

POWER 

OUT. 

PUT 

WATTS 

TY 
r11AOn OR 

NEArEB P1ATE Sts,, 
LENGTH 

DIAMETER rem Arms Vous VOLTS 

RBA - 43 PowPENTODErE. MEDIUM 6PIN FIG. 15.4 4{H' x 1{H" HEATER 25.0 0.3 135 135 CLASS A AMPLIFIER 100 
175 

-15.0 
-T0.0 

100 
IJS 

4.0 
7.0 

;0.0 
74.0 

95000 
35000 

;000 
13D0 

90 
80 

4500 
9000 

0.90 
2.00 C 43 

RCA45 POWER AMPLIFIER 
TRIODE MEDIUM 4í1N no.1 4H }'x 1H} fIEAMENT 2.5 1.5 275 - CLSSA A UUFIER 

180 
250 
275 

-31.5 
-50.0 
-56.0 

180 
250 
275 

31.0 
34.0 
36.0 

1650 
1610 
1700 

2115 
217$ 
2050 

3.5 
3.5 
3.5 

2700 
3900 
4600 

O.BI 
1.60 
1.00 

C -45 

RCA- 48 
DWLORIO 

PoWERAMPLIFIER MEDIUMSFIO f147 5:" A 21=' FILAMENT 2.5 1.75 
250 

900 

- - CLASS A AMPLIFIERD 250 -33.0 - -- 21.0 2380 2350 5.6 6400 1.25 
C 48 CL.5SBMMPUFIER O 

300 
400 

0 
0 

Power atDUtvMuesarsfor 2tuiea 
at indicated DL e- to-Dlatt load. 

5200 
5800 

16.0 
10.0 

RCA. 47 POWER AMPLIFIER 
P[NTODE MEDIUM 54MN no. e 51' 2 1 x tr FMMENT 2.5 1.75 150 250 CLASS A AMPLIFIER 250 -16.5 250 6.0 31.0 60000 2500 150 7000 2.7 C 47 

RCA. 48 POWIETROOEfICA MEDIUM seen FIG. IS 5,' x 116' HEWER 30,0 0.4 125 100 CLASS A AMPLIFIER 95 
135 

-10.0 
-20.0 

95 
100 

9.0 
9.0 

41.0 
55.7 

10000 
1 4000 

2800 
1120 

2g 
.B 

1000 
1000 

1.6 
0.1 C 

RCA- 49 PoWEP AMP t I[R MEDIUM 5-PIN FIG. 7 41iH" x if}" FIUMGT 2.0 0.120 
175 

180 

- CLAM A AMPUFIE4D IJS -20.0 5.7 4000 ZITS 4.5 11000 0.17 
C - 49 CLA$SB AMPLIFIER O 180 0 - - Power output values are for 

at indicated plate- to-plate 
2 tube 
ad. 1]000 3.5 

DX -250 PoWER AMPLIFI[q 
Tp0I0E MEDIUM 4 -PIN FIG. 1 

t 61" x 1 { -H" FILAMENT 7.5 1.25 450 - CLASS A AMPLIFIER 
300 
400 
450 

-54.0 
-70.0 
-80.0 

- - 35.0 
55.0 
55.0 

1000 
1800 
1800 

1900 
I 2100 

2100 

3.8 
I 3.8 

3.8 

4600 
3670 
4350 

1.6 
3.4 
4.6 

CX_350 

RCA- 53 TWIN.TPIOOE 
AMMIfIER MEDIUM ).PINT TIER. 24 4 }} x 1H" HEATER 2.5 2.0 300 - CLASS B AMPLIFIER 

300 

135 
IN 
150 
250 

0 
-10.5 
-13.5 
-20.0 
-13.5 

- - - - Power 
at s 

3.7 
6.0 
8.0 
5.0 

Output value 
aced load . 

11000 
8500 
7500 
9500 

is OOe 
ylate - late. 

750 
975 

A.100 
1450 

e 

8.3 
8.3 
8.3 

13.8 

8000 
10000 
25000 
20500 
20000 

8.0 
10.0 
0.075 
0.160 
0.350 - 

c 53 

C 55 

C 56 

RCA- 55 DUPL[x -DIODE 
TRIODE 

SMALL HIN 

SMALL 5-PIN 

FIG. 11 

FIG. I 

4HH' x I'*" 

41" a 1 R. 

HEATER 

HEATER 

2.5 

2.5 

1.0 

1.0 

250 

250 

- TBIODE LNIT AS 
CUS A AMPLIFIEo 

C1AS A AMPLIFIER 
RCA. 56 

SUAPMR.TRIODE 

p MPLTORw BIAS DETECTOR 150 -20.0 Plate current to be adjusted t0 O. 
with no signal. 

milliampere 

RCA. 57 
TRIPLE-CAI(' 

LITER 
DETECTOR 

SMALL 6PIN AIL. II 41 ¿" l'o° 
x I 

NEATER 2.5 1.0 250 100 

SCRELN LAID 
R.F AMPLIFIW 152 - 3.0 l'v0 0.5 2.0 

exceed' 
1.5 g. 1225 

1500 
C 57 

BIAS DETECTOR 250 - 3.9 100 
Cathode current 

0.97 ma. 
Plate coupling resistor 250000 ohms. 
Grid coupling resistor 250000 ohms'. 

*For Grid-leak Detection -plate volts 45. grid return to + filament or to cathode. DGrid next to p ate tied to plate. OTwo grids tied ogether. or grid of following tube. Pr quires different socket from small 7 pin. 

RCA - 58 
TRIPLE -GRID 

SUER- CONTROL 
AMPLIFIER 

SMALL 6PIN FIG 11 4 {H ° x 1J: HEATER 2.5 1.0 250 100 

SCREEN LRID 
fl.F ASIPLII TER 250 

{--a2,;.° 
1 

100 2.0 8.2 800000 1600 1280 
C 

SLT4RHETEROOTNE 250 -10.0 100 - - Oscillator peak volta H 7.0. 

RCA. 59 1RIPLLGRIO 
POWER AMpL1fIG MEDIUM 7 -FION FIG. it 5 x " 2.5 2.0 

250 

250 

4G0 

- 
250 - 

CLASSSA HPLÌFIER 250 -23.0 - 16.0 2400 2600 6.0 5000 1.25 

C 59 
AS PENTODE 

CUSS A AMPLIFIER 250 -18.0 2,0 9.0 35.0 40000 2500 100 6000 3.00 
AS TRIODE 

CLASS B AMPLIFIER 
300 
400 

0 
0 

lower output values ere for tubes 
at indicated plate-to -plate load. 

4600 
6000 

15.0 
20.0 

RCA. 71-A POWER AMP FIER 
Tp100E1 MEDIUM 4 -PIN (10.1 qH}" x 1{-}' FIGMENT 5.0 0.25 180 - CLASS AAMPLIFIER 90 

180 
-19.0 
-41.0 

10.0 
T0.0 

2170 
1750 

1400 
1700 

3.0 
3.0 

3000 
9800 

0.125 
0.790 C 71-A 

RCA - 75 DUPLEx -DIODE 
NIGH.MUTRIODE SMALL 6PIN FI0.13 4H." x I¡g HEATER 6.3 0.3 250 TRIODELNITAS 

CLASS A ASIPLIFIG 25011 -1.35 - - 0.4 - - Gain per siege m 50.60 C 75 

RCA. 77 
TAMPLE-GRID 

DETECTOR 
SMALL. FMN FIS. 11 4HH' x I11g' HEATER 6.3 0.3 250. 100 

SCREEN GRID 
R F AMPLIFIER 

100 

250 
- 1.5 _ 3.0 

60 

100 
0.4 
0.6 

1.7 
2.3 

650000 
1500000 

1100 
1250 

715 
1500 

C 77 
BIAS DETECTOR 250 - 1.95. 50 

Cathode current 
0.65 ma. 

Plate cots 1 

Grid coupling resistor 250000 olun 's '. 

RCA. 78 
TRIPLE.GRID 

SUPER-000TROL 
- AMPLIFIER 

SMALL 6 -PIN FIG. Il 4i] x 1i'ó" HEATER 6.3 0.3 750 125 
eCREEN LRID 
RFASiPLIF1ER 

00 
LBO 

150 
250 

(T3.01 
l I( 

90 
75 

100 
125 

1.5 
1.0 
T.0 
3.0 

5.4 
4.0 
7.0 

10.5 

315000 
1000000 

800000 

600000 

1175 
1100 
1450 
1650 

400 
1100 
1160 
990 

- C78 
RCA. 79 T WIN.TRIODE 

AMPLIFIER SMALL 6PIN FIG. 19 411" x I Tir HEATER 6.3 0.6 250 CLASS 0 AMPLIFIER 
180 
250 

0 
0 

Power output Val e is for o e tube 
at stated load, plate -to -p ate. 

7000 
14000 

5.5 
8.0 C 79 

RCA - 85 DU 
TRIODE SMALL 6PIN FIG. 11 4V," x IA' HEATER 6.3 0.3 250 - CLüS A MIPLIFIG 

135 
ISO 
250 

-10.5 
-13.5 
-20.0 

- - 3.7 
6.0 
8.0 

11000 
8500 
7500 

750 
975 

1100 

8.3 
8.3 
8.3 

25000 
20000 
20000 

0.075 
0.160 
0.350 

C 85 

RCA- 89 
TMKC-GRIU 

POWER AMPUfIEp SMALL bI1N !I0. 14 I 1 HH x *" HEATER 6.3 0.4 250 250 

ü TRIODE r 
CUSS 00100E FIER 

160 
180 
250 

-20.0 
-22.S 
-31.0 

- 17.0 
20.0 
31.0 

3300 
3000 
2600 

1425 
1550 
1800 

4.7 
4.7 
4.7 

7000 
6500 
5500 

0.300 
0.400 
0.900 

G H9 AS PENTODE 
CLAST A AMPLIFIER 

100 
180 
250 

-10.0 
-18.0 
-25.0 

100 
180 
250 

1.6 
3.0 
5.5 

9.5 
20.0 
32.0 

104000 
80000 
70000 

1200 
1550 
1800 

125 
125 
115 

10700 
8000 
6750 

0.M 
1.50 
3.40 

AS TRIODE 
CLAM B AMPLIFIER 180 0 - Power output val ea are for 2 tuber 

a t Indicated pl re -to -plat load. 
13600 
9400 

2.50 
3.50 

UV .199 
UX 199 

DETECTOR; 
AMPLIFI£R 

TRIODE 
SMALL 4-NU! 
SMALL 441N 

FM. 10 
MEL1 

31 1 x iÉ° 
ale a iA. 0.0 

FILAMENT 1.7 0.067 90 - CLüSA AMPIIFIG 90 - 4.5 
- 

2.5 15500 425 6.6 O299 
CX -299 

RCA -864 AMPLIFIER 
TRIODE SMALL 4-PIN FIG. 1 4" x 12a. pt 

FILAMENT 1.1 0.25 135 - CLASSA AMPLIFIER 9d 
IJS 

- 4.$ - 9.0 
2.9 
3.5 

17$00 
12700 :,,la 

0 
5 

8.7 
8.7 

iFor Grid leak Detection -plate volta 4 rid return to t filament or te cathode Grid All is control grid. Gnd 02 is screen Grid a3 tied to cathode. Either A. C. or D. C. rosy b uud en Alam.nt or heater, except ax peefóealiy noted. For Irae S Grid 01 is control grid. Gnds R 2 and A 3 tied to plat . N Applied through plate coupling resistor of 250000 ohms. of D. C. on A-C filament type. decrease stated grid volts by (pprtsx. of filament voltage. Grids R 1 and 8 2 connected together. Grid 03 tied to plate. l'or grid o following tube. Requires different socket front small 7-pin. 

RECTIFIERS 
RCA -5Z3 FULL-WAVE 

RECTIFIER MEDIUM 4 -PIN FIG. t 5'y ° e 1 - - ¡e' LIGNENT 5.0 3.0 - - Maximum A C Volage per Plate 
t . 

___ ....................... 500 Volta, RMS 
Maximum D -C Output Curren._..._..........._.__..150 Milliamperes C 553 

RCA -1223 HALF-WAVE 
RECnFIER 

SMALL 6PIN F10. 22 4}" a 1 i' " L HEATER 12.6 0.3 - - Maximum A-C Voltage per Plate.___ -..................250 Volt., IRA2S 
Maximum D -C Output Current ......................... 60 Milliamperes 

RCA-2525 RECTIFIER 
DOUBLER SMALL 4-PIN FIG. 5 9 }' b x ir' 

HEATER 25.0 0.3 - Maximum A -C Voltage per Plate ._......_..... 125 Voits,.RMS 
Maximum D -C Output Current._ ...................100 Milliampere. 

RCA -I -v° HALF-WAVE 
RECTIFIER RECTIFIER SMALL HIN FAO. n 4 }' x 1 ' ' Tá HEATER 6.3 0.3 - Maximum A -C Voltage per Plate . ...........__..750 Volts, RM$ 

Maximum DiC Output Cumnt.__ _......_.._..._..._50 
Volts, 

C:I V' 
RCA- 80 NLL -WAVE 

RECTIFIER MEDIUM 6PIN FIG. t 4I x t u 
- } t FIL.AMEIff 5.0 a.o - - A -C Voltage per Plate (Volta RMS) . 350 400 550 The 550 vdt rat lies to 61ter circuits having an p.0 CNtput Curent (Maximum MAJ 115 110 Us input cMke of Mmie: O hemie6 C - 80 

UX 9131 
HALL -WAVE 
RECTIFIER MEDIUM 44NN FIG. 3 6}" ' x 2, -' FILAMENT 7.5 1.25 Maximum A -C Plate Volt age... .._...... ........_._......700 Volts, RM9 

Maximum D -C Output Cuent___..._.._._.... ....... gS Milliamperes CX381 
RCA - 82 Ñ 

*TYRE MEDIUM 444 FIG. 2 4H x 1H" 3" FILAMENT 2.5 l.0 - - Aiaximum AC Voltage per Piate_...500 Volta. RS Maximum Peak Inverse Voltaga_1400 Volta 
Maximum D.0 Output Current .......125 Milliamperes Maximum Plate ate Current..._. 400 Milliamperes C 82 

RCA - 83 NLL -WAVES 
RECTIFIER MEDIUM NNN ! tI.2 x 2i4. "LAMENT 5.0 3.0 - - Maximum A -C Volta Plate.__.500 Voit.. RMS Maximm Pe*k Inverse Voluge_3100 Vdts per 

Ataaimum D-C Output Maximm Pdk Rate CufWm...._.. g00 MUlìemperes C 

al. IUD 
4 R "BER SMALL HIM ZIG. n 4 }' a I - ' I g HEATER 6.3 0.5 - - liage 

per Mu'Unm A -C Volage per Rata ..._.._..T50 Volta, RM9 
Maximum D -C Output Cunent___..... _ ............._ 50 Milliamperes 

C - 84 
.I.e sis 

RCA-866 RECTiFAVEP 
R[CnFIEfl MEDIUM 4FIN 116 15 6.-a x Trrc' FILAMENT 2.5 5.0 - ...__7500 Volts 

Maximum Peek Rate Current _ - - -. _.__0.6 Ampere 
(,' .8813 

(C 366 
Mercury Vapor T pe. Interchangeable with type I. PHOTOTUBES 

RCA -8613 PHOTOTUBE SMALL SPIN FIG. a ire' x 12," 
Max. Anode Supply Voltage. 90 Volts. Max. Anode Current. 20 Microamperes. 
Static Sensitivity, 56 Microamperes per Lumen. 
Dynamic Sensitivity. 50 and 48 Microamperes par IJ4men at 1000 and 5000 Cycles per mend, t pealed . 

C -868 

TUBE SYMBOLS AND BOTTOM VIEWS OF SOCKET CONNECTIONS 

LWDó .tE.. -, .EEH-, Lt 

? 
WAT[ 

J 

MtEi rL CöN 
1iQ 

E 
rAOM 0) OOE 

' ©J Q 
©..rest OI EArzn ,cArr, er 

fNO.41111010.wÌI(1 

FIGS Lao...clt 10P cu. 40210 -I.CUL ICPCa? 
FIG.9 FIG.9A f IG10 

ATHODE 
ce,0 

4r. CArtROL O_TAlt 01 e GRb 
(TRaL -2 

:OO45. 

(I-z 
.) O 

OL --ws -z 

.. O 
) 

EATER O O ' 
0 .CRIER rAAANNI 

FIG.22 FIG.23 FIG.24 FIG.25 

A< 9 a 
o © 

M L02N 

- , 
AO 

HEATER 
ó . " 

4,060 -MCraa tofw 
FIG.It FIG.12 

á O CPO xt0 ) -G 2 í i ̀  
O O_ O 

- s 

ON © ©!1 
7 rwL 

`O ' 
PR F, ,,,.. 

L:C00 Nair -NET.A TOP CAP 

FIG.26 

o 
My^O 

A' . 

Uffi 

Ta' ° - o 0 

N© 43 . N© QM ALA RAR 
a 

, 
O 

1c.0 . 
OJ O : a .E.IM o 

4.Cno-MEU4 TOP CAP Wt0N1I -ACTAL MP GAP 

FIG.I3 FIG.14 
A1dOO PGIC 

ItNr00Er 
O 

PORNO atsO 

a© ü ... 
FTa 

4ENTCOE CALO -METAL TOP CAP _FIG.28 
FIG.27 

INDEX OF TYPES BY USE AND BY CATHODE VOLTAGE 

CATHODE 
YOLK 

POWER AMPLIFIERS VOLTAGE AMPLIFIERS 
fne/..d., DD4aD,or. Ty,. CONVERTERS IN SUPGHETGODTNES DETECTORS MIXER TUBES IN SUPERHETEROOYNö RECTIFIERS CAROM 

ran 
6.0 112 -A, 71 -A O1.A,'40, 112.A - 00.A, OI -A. MO, 111 -A 521, 80. 83 5.0 6.3 6A4, 38, 41, 42, 79. 89 697, 6F7. 36, 37, 3944, 75, 77. 78. 85 6A7, 6F7 6B7. 6F7. 36, 37.75, 77, 85 6A7, 607. 39.44. 78 1 -v. 84 6.3 7.5 10,50 

11 7.5 12.6 - 2525 15.8 25.0 43 - 2525 25.0 30.0 4g __ - - 30.0 
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THE COMMUNICATOR 
Improved by Slight Changes 

By Robert G. Herzog, E.E. 
Engineering Department, Thor Radio Co. 

MICROPHONE 

The constants have been changed in the Communicator to make the per- 
formance even better than before. The above diagram incorporates the 
changes, which are mentioned in the text. The 77 is a 6 -pin tube, with 
overhead grid. Suppressor is tied to cathode for this circuit and the two 

are treated as one element. 

ON a chassis only 4x4x4/3 inches, con - 
tained in a cabinet of 5x5%x9 inches 
over all, the Communicator, a four - 

tube amplifier with microphone input, was 
built by many, following the diagram 
published in the July 15th issue. Excellent 
success was reported by constructors, and 
they will be surprised to learn that results 
can be improved by introducing some 
changes derived from experience in the 
laboratory. 

Before stating the changes it is well to 
give an idea of the Communicator to those 
not familiar with what it is. A 77 tube is 
used as first -stage audio amplifier, feeding 
two 43 tubes in parallel. The circuit has 
a 25Z5 rectifier, so may be used on alter- 
nating or direct current. Its purpose is 
to constitute an inter -office phone system 
and store window demonstrator. You 
speak into the microphone and you are 
heard clearly at a great distance. That is, 
your voice is given unusual carrying 
power, and the output that can be handled 
is approximately 2 watts, which is ample. 

Changes Stated 
The device is not only small in size but 

the parts cost little, and one may build it 
simply, or may obtain a factory -con- 
structed model. 

The screen voltage on the 77 has been 
decreased by using a series resistor of 
100,000 ohms instead of 75,000 ohms, con- 
sistent with the now accepted practice of 
lowering the screen voltage in audio 
amplifiers and detectors for better clarity. 
Blocking is thereby avoided. Also, the 
negative bias on the output tubes is 
increased by using 400 ohms instead of 
300 ohms as the biasing resistor. The gain 
in the 77 tube is ample to supply the 

+Oltag' 1nA nn the ntttntit O 

tubes. 

There were a 100,000 -ohm resistor and 
a condenser, used for hum -bucking, in the 
model previously described, but with 
direct grounding of the grid return of the 
output tubes this filter circuit is not 
needed. Moreover, the omission makes 
room for larger filter capacities for the 
biasing resistors, 5 mfd. being used 
instead of 2 mfd. 

A heater resistor of 130 ohms may be 
omitted from the chassis by using a Cord - 
ohm, which is a cable with the proper 
resistance built into it. 

Specialized Circuits 
It is recommended that the circuit be 

built as shown, but as a hint to those who 
desire some specialized - use it may be 
stated that the fundamental circuit lends 
itself to these individualized purposes. For 
instance, the circuit could be arranged for 
battery operation only, using the 12A5's 
instead of the 43's, or, for additional 
power, 48's may be substituted for 43's in 
the circuit as shown. For operation on 
direct current only (110 -volt line) the 25Z5 
may be omitted, and for operation on 
alternating current only the voltage doub- 
ler circuit may be used. This doubler 
circuit will be found in expositions of the 
use of the 25Z5 which, it is assumed, the 
reader has handy. The tube's uses were 
described in the February 4th issue of 
RADIO WORLD. 

In all these instances few changes are 
necessary. Any desiring particularized 
uses along the lines indicated, or in other 
directions, and not feeling quite up to the 
problem of introducing them, may address 
questions to the author, care of RADIO 

WORLD. 
Dual Opportunity 

The Communicator should be regarded 

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 5 mfd. 50 -volt electrolytics. 
Two .5 mfd. 100 -volt electrolytics. 
Two .02 foil condensers 200 -volt. 
.006 foil condenser 150 -volt. 
190 -ohm B choke. 
400 -ohm 5 -watt resistor. 
9,000 -ohm 1 watt. 
750 -ohm / -watt. 
40,000 -ohm 4-watt. 
250 -000 -ohm 4-watt. 
250,000 -ohm % -watt. 
100,000 -ohm y -watt. 
Two pup jacks. 
Cordohm. 
Screen grid cap. 
Cabinet. 

also as an opportunity for extra sales by 
service men and others, no less than as a 
means of personal use. Visitors to the 
store with which the author is connected 
have been struck by the Communicator's 
performance, especially in the light of the 
extremely compact size. Many hours of 
figuring and experimenting had to be 
spent before the desired result was com- 
pactly and efficiently achieved. 

Generator Power Supply 
Useful on Sound Trucks 

ROBERT G. HERZOG, E.E. 
In equipping a sound truck it is often 

advantageous to obtain power supply 
from a separate storage battery. This 
ordinarily gives rise to the inconvenience 
of recharging this battery periodically. A 
spare battery is often necessitated to 
avoid interruption. 

These inconveniences may easily be 
eliminated by mounting an additional 
generator and cutout in a convenient loca- 
tion at the front end of the motor. The 
generator should be so mounted that it 

may be driven by the fan belt, the length 
of which may be suitably increased. Such 
generators can be purchased from secone 
hand dealers at low cost. Brackets are 
also obtainable for almost any make auto- 
mobile. 

Martini on Air Weekly 
in Full -Hour Program 

Nino Martini, Columbia's tenor who was 
recently engaged by the Metropolitan 
Opera Company for lyric roles during the 
season of 1933 -34, has just been signed for 
a new series of one -hour programs to be 
heard over a nationwide WABC -Columbia 
network every Sunday, beginning October 
1st. These broadcasts, forming a new 
edition of the "Bath Club" Review Series. 
will be sponsored by the Corn Products 
Refining Company in the interests of 
Linit, and will be heard over a chain of 
more than fifty stations. 
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Inductance 
WILL YOU PLEASE give me a general 

idea of how inductance changes ? I refer to 
radio -frequency solenoids. -P. O'L. 

The inductance varies as the square of 
the number of turns, except for small 
changes in number of turns, when it varies 
directly according to the number of turns. 
The relationship of frequency and induct- 
ance is that the frequency is approximately 
proportionate to the inductance. The re- 
lationship of inductance for various bands, 
same variable tuning capacity, is that the 
inductance should be decreased for higher 
frequency bands by the reciprocal of the 
capacity ratio. If the capacity ratio is 3- 
to-1 the inductance for the next band is 
one -third of that for the present band. 

* * * 

Inductance is Length 
WHAT IS inductance as a quantity? 

How does it differ from frequency as a 
quantity? Can one unit be capacity, in- 
ductance and resistance ?-K. R. 

Inductance is a unit of length. Fre- 
quency is a unit of time. In fact, frequency 
is the reciprocal of time. One unit is 
bound to be a combination of inductance, 
capacity and resistance. Whatever term 
predominates gives it its full classification. 
So, the same element may be an inductance 
at one frequency, a capacity at another and 
a resistance at another. At zero frequency 
a coil of 200 microhenries would be a re- 
sistance. At broadcast frequencies it would 
be an inductance. At ultra frequencies it 
might be a condenser. Whether the current 
or the voltage leads determines the classifi- 
cation as between capacity and inductance, 
whereas if the unit is overwhelmingly d -c 
resistance it is a resistor. 

* * * 

Matching Pickup 
AS I HAVE a transformer that, I think, 

was intended originally for bell- ringing, I 
wonder if I might use it as a matching 
transformer ? Its primary is 2 ohms, its 
secondary 25 ohms. I would want to work 
into a vacuum tube. -J. H. 

No, this transformer can not be used. A 
25 -ohm impedance in the grid circuit of a 
vacuum tube at audio frequencies is prac- 
tically a short circuit. Is it possible what 
you have given are the d -c resistances? 
One should really know the impedances in- 
stead. Matching transformers can be bought 
for less than a dollar these days and we 
suggest you get one of the proper value. 

* * * 

Regenerative Effect 
IS IT POSSIBLE to estimate the effect 

of regeneration? I have been told that it 
increases the signal 1,000 times or so, but 
this seems to me an incredible figure for 
such a simple procedure. -K. Y. L. 

The effect of regeneration varies greatly, 
especially as the variation is steep indeed 
just a bit to either side of critical value. 
However, measurements have been made, and 
has been found that in extreme instances 
the gain ascribable to the regenerating tube 
is 15,000, or around 4,000 times the gain 
without regeneration. The extreme in- 
stances may be accomplished by fine tuning 
of the receiver and just -right setting of the 
regeneration control. The gain, but not so 
much the selectivity, depends on the good- 
ness of the coil and condenser. The coil 

should have low r -f resistance and the cir- 
cuit losses throughout should be low. The 
ratio of inductance to capacity should be 
as high as practical. 

* * * 

The 57 as a Detector 
WILL YOU PLEASE give me data on 

the operation of the 57 as a detector? I 
have read that the plate current should be 
adjusted to 0.1 milliampere. -K. L. 

There are several methods of procedure, 
and adjustment of the plate current is one 
way. However, the tube is most sensitive 
at a lower bias than the 6 volts normally 
suggested, values between 3 and 4.5 volts 
being preferable. If not much is to be put 
into the tube the negative bias may be 3 
volts, screen voltage 100 volts and plate 
voltage (with 0.25 meg. load) 250 volts. 
It is the most sensitive tube commonly used, 
since the gaseous 200 -A has been virtually 
discarded as too noisy, and besides is a bat- 
tery type, which should impair its popularity 
today, anyhow. It is interesting to note 
that wherever a 57 is used (except as 
oscillator) the 58 may be substituted with 
no circuit changes, although the sensitivity 
will not be as good. 

* * * 

Pickup Connections 
DOES IT MAKE much difference how 

a phonograph pickup is connected in cir- 
cuit? I have seen some circuits with pickup 
in the cathode leg, others with pickup in 
the grid circuit (across a resistor load al- 
ready there), again in series with a radio - 
frequency coil feeding a detector, and have 
even seen it in the plate circuit. Which is 
best and what's the difference ? -J. E. C. 

Phonograph pickups of different types 
are made for different circuit connections. 
For instance, as a broad classification, there 
are low -impedance pickups and high -im- 
pedance pickups. The low- impedance ones 
usually require a matching transformer, so 
that they may be fed to the high impedance 
grid or plate circuit for best transfer of 
energy. With mismatched impedances there 
is too much loss. The matching trans- 
former would have a primary equaling the 
impedance of the pickup, and a secondary 
of high impedance, matching but not 
necessarily equaling that of the grid or plate 
circuit. The plate circuit type really looks 
into a succeeding grid circuit, so may be 
regarded from the grid circuit viewpoint. 
The high impedance pickup may be put 
directly in the grid circuit, as across a leak 
or an audio transformer secondary, usually 
a switch serving to cut the pickup in or 
out. The pickup with high impedance may 
not be expected to have a sufficiently high 
impedance, but where cost or space is an 
item it dispenses with the transformer with- 
out serious loss. The grid circuit imped- 
ance is very large, and practical values 
exceed 200,000 ohms, so even a high im- 
pedance pickup could stand a matching 
transformer, as with transformers (no cur- 
rent) it is easy to achieve impedance values 
around 2,000,000 ohms, if necessary. Some 
grid circuits have as large an impedance 
as that and a transformer with such a 
secondary would work into such grid to 
advantage. Connection of the pickup in the 
cathode circuit is a makeshift simplifica- 
tion, as no gain is derived from the tube 
in whose cathode it is connected, since it is 
the same as a plate circuit connection, the 
cathode -to- ground circuit being principally 
in the plate circuit. 

* * * 

Different R -F Coils 
DIFFERENT TYPES of antenna coils 

are shown from time to time, interstage 
coils likewise. I would like to know if the 
type that has an r -f choke as the primary 
load, with a few turns over the secondary 
used as a coupling capacity, is all right? 
What is the difference in performance? - 
R. B. M. 

The various types of coils all serve their 
good purposes. Designers concoct or select 
such coils as meet the requirements of their 
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(Continued from preceding page) 
receivers. In general, the standard trans- 
former will be found preferable, that is, 
primary wound over or adjacent to sec- 
ondary. The special type with choke pri- 
mary, and the turn or so over the secondary 
for capacity coupling effect, one end of this 
small winding open, is intended to bolster 
up the gain at the low radio frequencies. 
This it does well, but at the expense of gain 
at the higher frequencies, and also of se- 
lectivity. Where the circuit gains and se- 
lectivities permit, the special coils may be 
introduced to effect a leveling of the r -f 
amplification, Otherwise the gain would be 
greater at the higher frequencies. In most 
receivers this rising characteristic is not 
atoned for, as the conservation of selectivity 
at the higher frequencies meets the senti- 
ments of most designers. 

* * * 

Code on T -R -F Set 
I HAVE a tuned radio frequency set, and 

yet I get some code where there should be 
none, in the middle or so of the broadcast 
band. If it were a super I could expect it, 
as I have been told about that, without 
understanding it, but in a t -r -f set I feel 
there is a mystery. -J. R. W. 

Some few transmissions of code in the 
broadcast band are licensed and you may 
be receiving one of them. Another possi- 
bility is that some one sending code on a 
higher or lower frequency than the ex- 
tremes of the broadcast band may have an 
extra receiver going that has a broadcast - 
band oscillator in it, and, unknown to him, 
the oscillator is being modulated by his dots 
and dashes. Another possibility is har- 
monics of low frquency code stations, due to 
impure wave form of transmitting carrier. 
The last -named is quite likely. The pickup 
of code in supers would be due to second 
or other harmonics of the oscillator beating 
with fundamentals (code carriers) that get 
by the radio -frequency tuner. Sometimes 
the code is at or near the intermediate 
frequency itself, and the little that gets by 
at the original frequency is amplified greatly 
in the i -f channel. The remedy for this 
would be to put a circuit across the primary 
of the antenna coil, resonating this circuit 
at the intermediate frequency, to trap out 
this direct interference. 

Improvements Made in 
38, 41, 42, 89 and 2A5 
Allow Higher Grid Leak 

Recently completed life tests have indi- 
cated that tube types 38, 41, 42, 89 and 
2A5 will give satisfactory operation with 
a resistance of 1 meg. in series with the 
grid, and with 250 plate volts, provided 
the heater voltage does not rise more than 
10 per cent. above the rated value under 
any conditions of operation. 

This increase in the maximum permis- 
sible value of resistance in series with the 
grid of the 38, 41, 42, 89 and 2A5 is of 
particular interest to the set designer, 
since it makes possible the obtaining of 
higher amplification from the preceding 
tube, together with lower distortion and 
higher voltage output. This is especially 
true when the preceding tube is a pen- 
tode, a high -mu triode, or a diode, since 
each of these requires a load of 100,000 
ohms or greater. 

Heretofore it has not been possible to 
use high values of grid circuit resistance 
with the smaller output tubes having close 
spacing of their elements and compara- 
tively large power output capabilities. 
Recent improvements in the design of the 
38, 41, 42, 89 and 2A5 tubes have made it 
possible to use the grid resistance of 
1 meg. 

Stopping I -F Oscillation 
AS A CUSTOM -SET builder my prin- 

cipal trouble is stopping intermediate am- 
plifiers from oscillating, particularly two - 
stage amplifiers (three coils). -C. W. F. 

Since the cathode circuit is common to 
grid, plate and screen circuits, as well as 
to suppressors, a high degree of filtration 
of the cathode helps a great deal. It is 
far more effective than merely using 
choke- condenser filters in individual plate 
leads. Use shielded wire on overhead 
grids and ground the sheath. In the ab- 
sence of such wire, turn any fine wire 
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back on itself for the length of the grid 
lead, and then wind over the grid lead 
from the grid end toward the coil, ground- 
ing the two fine wire terminals at the 
coil shield. A lug under the head of a 
machine screw will make a good solder- 
ing place. Then try large capacity across 
each individual biasing resistor, or, if 
there is a common resistor, a still larger 
capacity across that. A minimum value 
for each stage would be 0.5 mfd., and 
usually 1 mfd. is much more effective. If 
the foregoing reduces the oscillation 
greatly (as it will) but does not cure it 
completely (as it may not), determine 
which tube is oscillating, and filter each 
element (screen and plate, for instance) 
with a high inductance r -f choke and 0.1 
mfd. condenser, as and if necessary, 
ground the suppressor of the tube. The 
general scheme of grounding all i -f sup- 
pressors may be resorted to if all other 
methods, including the foregoing, do not 
produce complete stabilization, but the 
selectivity is reduced a bit that way. 

* * * 

Form -Fitting Shields 
RECENTLY I OBTAINED some of 

those form -fitting tube shields. I use 
shielded wires On control grid connections 
of screen grid tubes, and I find that there 
is oscillation with shielded wire grounded 
to chassis -L. W. 

If oscillation is present when chassis - 
grounded shielded wire is used, ground the 
shielded wire to the tube shield instead, 
as with that type of shield the shield is 
connected to cathode through a flexible 
phospher bronze strip. The difference in 
r -f potential between cathode and chassis 
is sometimes enough to produce oscilla- 
tion. 

* * * 

Push -Pull Resistance Audio 
HAS PUSH -PULL resistance- coupled 

audio been reduced to practice yet, to the 
extent that it may be safely used and is 
easily duplicated in production? What 
methods are suggested ? -J. W. C. 

There has been considerable trouble 
with push -pull resistance -coupled audio in 
the past, but some advance has been made 
recently, using ideas that have been gen- 
erally known for several years. A method 
that works well has been reduced to re- 
peatable practice in our laboratories and 
will be disclosed next week, in a double - 
push -pull circuit, a pair of 58's (or a 53 
used as two tubes) driving 2A3's. Other 
methods are under investigation and in 
following weeks it is expected some es- 
pecially novel data will be presented, all 
within the classification of excellent per- 
formance. 

* * * 

53 Phase - Inverter 
HOW DOES THE 53 work as a phase - 

inverter tube for push -pull resistance 
audio ? -M. C. 

Attempts we have made to get good 
results with this tube used in the manner 
you state have not been encouraging, and 
until a practical circuit is worked out we 
would not suggest that you use this type 
of phase inversion, unless your object is 
purely experimentation. 

* * * 

Transformer Out of 57 
CAN A TRANSFORMER be used ef- 

fectively with primary in the plate circuit 
of the 57 or 58, and if not, what do you 
suggest, as I have the transformer and 
the tube ?-I. F. 

No, the primary of the transformer is 
apart short circuit to the very high plate 
impedance. To use the part and tube you 
have, connect the plate and the screen 
together, put a resistive load on the plate 
circuit, around 50,000 ohms, and use a 
stopping condenser between plate of tube 
and plate terminal of primary. Connect 
return of primary to cathode. Primary 
inductance has to be very high. 
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Peck's New Television Light Source 
Increases Illumination 3,000 Times 

6 -Volt Auto Headlight Bulb Modulated by Secret 
Inexpensive Element 

William Hoyt Peck, one of the nation's leading optical 
experts, who has been experimenting in the television field 
for the past several years, has perfected a method of using 
a 6 -volt automobile headlight bulb as the source of illumina- 
tion in casting a television image covering a screen 20 by 
24 inches. 

Mr. Peck, president of the Peck Television Corporation, 
New York City, has evolved a radically new type of re- 
flector system which not only utilizes 83.33% of the light 
emitted by the bulb, but enables that light to be concen- 
trated to a point no larger than the crater of a neon tube. 
This is the first time in the history of optics that such a 
feat has been accomplished. 

3,000 Times as Much Light 
In practical application, as tested with Weston photo- 

metric apparatus, the Peck reflector system gives slightly 
more than 3,000 times as much light as the best neon 
crater tube available. This means that bigger, brighter 
images can be had from a bulb costing only 10c and of 
nearly indefinite life. 

Modulation is accomplished by means of a separate ele- 
ment, which Mr. Peck is unwilling to disclose at present. 
He did state, however, that his light modulator is not a 
tube, is unaffected by temperature or humidity, will never 
need replacement. contains no liquid, will operate on ap- 

proximately 1140 the power produced by an ordinary ampli- 
fier, and can be produced for less than $3 each in lots of 
5,000. 

This new apparatus has been designed by Mr. Peck for 
use in conjunction with his particular type of scanning 
disc, though it can be adapted to any mechanical system. 

Transmitter Nearly Ready 
The Peck disc, described in RADIO WORLD nearly a year 

ago, has been proven to transmit four times as much light 
as any other form of lens wheel, and sixty times as much 
as a pinhole disc. It consists of a six -inch wheel with a row 
of sixty reflecting lenses arranged in a circle on the face 
of the wheel near the periphery, instead of the usual spiral. 
Scanning is accomplished by tilting the lenses, each lens 
being angularly displaced from its next preceding lens by 
25 minutes for sixty line scanning. 

The system can be used equally well for 60, 120, 180 or 
240 line scanning. 

The same lens system as is used in the receiver can be 
employed for transmission, the only change necessary being 
the replacement of the light source with a pholg- electric 
cell. This will enable stations to use direct pick -up, re- 
quiring no more light than is used for motion picture pho- 
tography. Mr. Peck is now completing a transmitter of 
this type, and expects to give public demonstrations soon. 

NEW BOARD OF 

WMCA HEADED 

BY Al SMITH 
WMCA, New York City, 570 kc, full 

time, has been bought by the Federal 
Broadcasting Corporation, a new organi- 
zation with wealthy young men behind it. 
Alfred E. Smith, former Governor of the 
State of New York, has been elected chair- 
man of the board of directors. 

While the admitted aim of the under- 
taking is to establish a chain, as its very 
name might imply, that accomplishment is 
regarded as being not imminent, because 
of the vast amount of preparatory work 
necessary. However, feelers are being 
sent out and, with Mr. Smith's name be- 
hind the enterprise, as well as the fortunes 
of the Ryans, Morrises and Whitneys, it is 
expected that thg goal will be realized. 

Offices and studios are at 1,697 Broad- 
way, New York City, where the first meet- 
ing of the board, with Smith presiding, 
was held the other day. 

Associates Listed 

Among those actively associated with 
the enterprise are Clendenin J. Ryan, Jr., 
John Hay Whitney, Allan A. Ryan, Jr., 
A. Newbold Morris, John T. Adams, 
Howard G. Cushing, Maj. T. O. Freeman, 
Walter S. Mack, Jr., and Bethuel M. 
Webster, formerly counsel to the Federal 
Radio Commission. 

A statement by Mr. Smith on the ac- 
ceptance of the chairmanship follows : 

"I believe that I can be of service to 
the public of New York through the 
medium of this station, which reflects the 
life, pulse and tempo of New York. The 
enthusiasm of the industrious young 
Americans who are members of the board 

lea is me to believe that the station will 
serve its listening audience with pro- 
grams of entertainment and education of 
the highest degree. 

"The potentialities of radio and its in- 
timate association with the home have 
raised it to institutional proportions with 
an opportunity for unlimited service to 
the public." 

Would Be Fifth Network 
Donald Flamm, the colorful Broadway 

figure who led the station's activities for 
the past several years, has returned to 
the theatrical field as a producer. He was 
the chief executive, to which position Mr. 
Adams succeeds. 

In the new network it is intended to 
include only "first -class transmitters." If 
the venture materializes there will be five 
networks. The fundamental three are two 
of the National Broadcasting Company 
and one of the Columbia Broadcasting 
System. The fourth is the Amalgamated 
Broadcasting System, of which Ed Wynn 
is the head, and in which it is reported 
he has invested $250,000. This system is 
all set to go, and has important financial 
backing, as well as an existing station 
grouping. Edsel Ford and a large New 
York City bank are said to be interested. 
The opening date is to be announced 
soon. 

Wynn is in Hollywood to make a mov- 
ing picture. One script he discarded as 
inadequate and then he set out to find a 
new one, finally writing much of it him- 
self. 

Fernald Directs Sales 
of Kenyon Transformers 

Paul R. Fernald, formerly one of the 
outstanding custom set builders, and later 
a successful sales executive, has been ap- 
pointed director of sales by Kenyon 
Transformer Co., Inc., 122 Cypress Ave- 
nue, New York City. 

Kenyon offers a complete line of power, 
audio and matching transformers, both 
of Inc commercial and precision types. 

TERMS SOUGHT 

IN CLASSIFYING 

SNORT WAVES 
There is as yet no general agreement 

on the classification of frequencies higher 
than the highest broadcast carrier, so 
committees of the Institute of Radio En- 
gineers and Radio Manufacturers' Asso- 
ciation, Inc., are attempting to reach a 
satisfactory basis of nomenclature. The 
American Standards Association also is 
interested. 

One of the proposals under considera- 
tion is as follows : 

200 to 10 meters -short waves. 
10 meters to 1 meter -meter waves. 
99.99 to 10 centimeters -decimeter 

waves. 
9.99 centimeters to 1 centimeter- centi- 

meter waves. 
9.99 millimeters to 1 millimeter- milli- 

meter waves. 
At present the general reference to 

short waves is taken to include all waves 
below 200 meters, with the exception that 
below 10 meters the phrases ultra waves, 
quasi -optical waves and micro -waves are 
used. Some start the short -wave classi- 
fication at 80 meters, calling the waves 
between 80 and 200 meters intermediate 
short waves. 

The growth in the use of the lower 
waves, particularly below 10 meters, neces- 
sitates greater clarity of definition, and 
any agreement reached by the commit- 
tees is expected to be acceptable to the 
science at large. Previous experience with 
standardization of terms indicates this. 
However, formal adoption usually does 
not take place until the memberships 
have had an opportunity to express opin- 
innc nn fhp 4rnf,4417-a nrnnnc,le 
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Station Sparks 
By Alice Remsen 

TALENT RIGHT AT OUR ELBOWS 

The powers that be in radio are worry- 
ing over the lack of new talent. The 
chains have sent out frantic appeals to its 
affiliated stations for likely prospects. 
There's plenty of talent right in their own 
backyards if they'd only use common- 
sense. F'rinstance -from vaudeville they 
could gather Harland Dixon, Billy Glason, 
and Hal Neiman, all clever ad lib comed- 
ians. Then there is Sidney Teneyck, who 
drifted over to WCAU, Philadelphia, be- 
cause he was not appreciated in New 
York, and Sidney was a lad with a brand - 
new style of humor. Then there is Maria 
Cardinale, who has been appearing on 
NBC morning programs, a soprano with 
a distinctive style of her own, which is 
rare in that type of voice, and plenty of 
ability. The Giersdorf Sisters are another 
good bet ; they have looks, class and 
talent, and are real troupers. Ivy Scott, 
on the NBC regular staff, is a soprano 
who is also a good comedienne ; plenty 
of experience and always does a good job ; 

deserves a build -up. Then there also is 
little Jean Sothern, former picture star; 
this lass is chock -full of talent which could 
be used to good advantage if handed prop- 
erly. Plenty more, too, with tricks and 
styles which sound a little different. 

THE LISTENERS ARE THE JURY 
After all, radio is for the listener only, 

and the listener judges only by what he 
hears ; he doesn't care whether the singer 
is blonde, brunette or red -headed, fat or 
thin, old or young, just so long as the 
voice pleases; but the powers that be in 
radio don't figure that way; their first 
thought is : how much revenue can we de- 
rive from this person? Will he or she 
make a good appearance for vaudeville, 
pictures or what have you? And therein 
lies most of the trouble; of course, there 
are plenty of other angles, too ; personal 
pull and politics play a great part in the 
radio game ; radio executives have their 
favorites, which after all is just being 
human, but I do think that a little more 
real attention paid to talent already avail- 
able would go a long way toward alleviat- 
ing the so- called talent depression. 

THE GROWTH OF ROMANCE . 

August 24th was the date on which Flor- 
ence Golden and Don Becker, of WLW, 
were married, at St. Anthony's Church, in 
Forest Hills, Kentucky; I watched tills 
romance grow; it was a very beautiful 
thing; these two young folks were head 
over heels in love with each other ; there's 
nothing finer in the world; here's jolly 
good luck, Don and Florence! May you 
spend many happy years together.. . 

The big noise of the week in radio around 
New York is the new broadcasting com- 
pany which has been formed by a group 
of business men; they call themselves the 
Federal Radio Corporation, and have 
taken over WMCA, which they will oper- 
ate on a big -time basis, linking up a chain 
in the near future ; the young members of 
old New York families - such as the 
Thomas Fortune Ryans and the John Hay 
Whitneys -are at the head of the scheme; 
they are wise enough to place the man- 
agership of the new company into the 
hands of a real showman, Jack Adams, 
who knows his business and will no doubt 
make a success of it.... Rumor has it 
that Alex Gray will return to the air; he'll 
be welcome.... From the same source 
comes the news that Vera Van, petite 
blonde songstress, will replace Gertrude 

Niesen on that Thursday night Mark 
Warnow program over WABC.... Ex- 
Lax had an audition at Columbia last 
week ; no less than nineteen female warb- 
lers and several bands were heard ; Isham 
Jones and a well -known contralto made 
the grade for the final audition, but have 
not been signed up to the present writing. 

. They say that Alice Fay was pretty 
well cut up in that auto accident with 
Rudy Vallee; Miss Fay is still in the hos- 
pital as this is being written ; Rudy was 
heard as usual on the Fleischmann pro- 
gram, but did not sound quite so blithe; 
give him credit for doing anything at all 
after a car turned turtle with him... . 

SOME PRORAM CHANGES 
Swift and Company's show will be on 

CBS instead of NBC, starting September 
29th ; Olson and Johnson will be starred; 
reason for the change given out as not 
enough outlets in territory required by 
Swift.... Another new program starts 
over NBC -WJZ network on September 
7th, sponsored by the Borden Milk Com- 
pany in the interests of Eagle Brand can- 
ned milk ; Marcella Shields, Walter Scan- 
lon and a piano duo will be featured, with 
a cooking talk by Jane Ellison.... Brad 
Brown and Al Lewellyn were in, but are 
out again, for the Household Finance Cor- 
poration on WOR ; Macey and Smalley 
have taken over the program. . . Octo- 
ber 8th will find Angelo Patri back on the 
air again, via WABC for the Cream of 
Wheat Corporation; this time Mr. Patri 
will have a band and a comedy skit as 
added attractions and the bill will be for 
a half -hour, Sundays at 10:00 p.m., EST; 
it's a thirteen week contract.... Frank 
Novak, who rejoices in the distinction of 
being a one -man band, playing almost 
every instrument used in a dance orches- 
tra, is doing a great deal of field work in 
the social end of radiodom ; he has organ- 
ized a bridge club at NBC and expects to 
arrange elimination games this winter in 
order to find a foursome to compete with 
other clubs ; Frank opens on a three -a- 
week series for the Jello Company very 
shortly; the program will be called "The 
Wizard of Oz," and will contain original 
music written by Frank ; a rather tall 
order, but he can do it ; he is also putting 
out an illustrated child's book, as a give- 
away advertising tieup ; a very clever lad, 
Frank.... Darrell Woodyard, formerly 
basso with the Cities Service Cavaliers, 
has been signed up with The Rondoliers ; 
Darrell, by the way, is a fine -looking chap, 
happily married and the proud father of 
a two -year -old boy.... John Fogarty, 
that sweet -voiced Irish tenor, is playing 
some dates booked for him by Fanchon 
& Marco.... Mabel Jackson, well -known 
radio soprano, is combining business with 
pleasure, and is whiling away these hot 
days singing at the Hollywood Inn at Far 
Rockaway.... Harry Duke and his 
Georgians are doing some good work over 
WTNJ, Trenton, N. J., and WPEN, Phil- 
adelphia... . 

DELPHINE MARCH DOING WELL 
Delphine March did a grand job in the 

light opera "Olivette," recently, singing 
the title role over WABC; her lovely con - 
trato voice is also heard to great advan- 
tage during that station's "Cathedral 
Hour." . . The new series of "Evening 
in Paris" programs will open on Septem- 
ber 11th with Agnes Moorehead in hu- 
morous episodes and Nat Shilkret's Or- 
chestra; a fifteen minute program, Mon- 

WLW's 500 KW 

IN USE SOON 
The gigantic undertaking of WLW, 

Cincinnati, in establishing a transmitter 
with an output of 500,000 watts, is slowly 
progressing, as careful tests are made of 
each new item of advance. It is expected 
the enormous power output will be ready 
for use in February or March, and the 
experiment then made as to whether such 
great power will constitute the station one 
of national coverage, that is, "a one -sta- 
tion network." 

The field of such high -power transmis- 
sion is virtually unexplored in this coun- 
try, although there has been abundant ex- 
perience in regard to 50,000 watts, corn - 
pared for instance with 5,000 watts. The 
50,000 -watt stations are clear- channel oc- 
cupants, while the 5,000 -watt stations are 
regional. 

Not all the higher -power experiments 
have been consistent with expectations 
although in general the service area has 
been increased and the quality as well. 
Listeners therefore await with especial in- 
terest the introduction of enormous power 
at WLW, an undertaking laden with ex- 
pense, but one that promises rich returns 
if it works out satisfactorily. The sta- 
tion is owned by the Crosley Radio Corp. 

MORE ECONOMICAL TUBES 
Sometimes tubes usually used for auto- 

motive sets or for d -c are found in a -c 
sets, supplied by a power transformer. 
The main reason for this is economy of 
power consumption. The tubes, if run at 
6.3 volts, 0.3 ampere, dissipate 1.89 watts 
in the heater, whereas the regular a -c type 
tubes, 2.5 volts at 1 ampere, dissipate 2.5 
watts. Thus there is an economy of 
about 25 per cent. 

days, 9:15 p.m., EDST, on WABC and 
seventeen other stations.... Frederic 
William Wile starts his eleventh year on 
the air when he resumes his series of 
weekly talks over WABC on Saturday, 
September 16th, at 7:00 p.m. EDST... . 

Gertrude Niesen will be the featured so- 
loist on the Johnny Green programs over 
WABC, Sunday nights at 8:30 p.m., 
EDST; Miss Niesen has a low contralto 
voice which comes over the air excellently. 

Vera Van is another contralto on 
WABC who deserves mention, and, 
though it is not generally known, it was 
Tom Neeley, erstwhile of NBC's program 
department, who discovered Miss Van, 
when she first arrived from California. 

. Alexis Sanderson, WHOM program 
director, and also possessor of a fine voice, 
came back from his week -end vacation 
feeling a trifle out of sorts; too much 
home cooking, says Alex. ... If you feel 
like warbling into a microphone just to 
prove that you can sing as well as this, 
that or the other crooner, take a trip up 
to the WHOM studios, Hotel President, 
on West 48th St., New York, some bright 
Saturday afternoon at 2 :15 p.m. and you'll 
be given a chance, for WHOM is holding 
public auditions at that hour.... Harry 
Richman and Milton Berle have joined 
Fred Waring's Pennsylvanians, and may 
now be heard with that great m usical ag- 
gregation each Wednesday, at 10:00 p.m. 
EDST, over WABC and network on the 
Old Gold program ; of course, Richman 
sings and exchanges comedy banter back 
and forth with Berle.... The surprise of 
the week is the news that Barbara Maurel, 
CBS contralto, and Phil Whitten, of Sta- 
tion WINS, were secretly married to each 
other last March.... And now I think 
it's time to call it a day and trudge the 
highway to West 45th Street and the edi- 
torial sanctum. 
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A SUMMARY OF 

PROVISIONS IN 

INDUSTRY CODE 
By HERMAN BERNARD 

Inclusion of the radio industry under 
the Code of Fair Competition for the 
Electrical Manufacturing Industry in- 
stead of under the separate Code offered 
by Radio Manufacturers Association, Inc., 
was an entirely salutary step, viewed from 
the public interest, because the RMA 
proposed Code was too stiff and dis- 
criminatory. It sought to legislate all 
the evils out of the radio industry, as 
such evils are considered to exist by the 
large set manufacturers, and was entirely 
too detailed and peremptory for a basic 
code. The general tenor of both Codes 
is about the same, being consistent with 
the National Recovery Act and the 
President's Re- Employment Agreement or 
so- called blanket Code. 

Functionally radio must be classified 
under the electrical grouping anyway, 
and the Electrical Industry Code pro- 
vides for subdivision for branches of that 
industry, where special problems may be 
solved as circumstances require, and even 
some provisions included later that are 
in contradiction of the present Code. An- 
other point in favor of the action taken 
is that the Electrical Industry Code al- 
ready had the approval of President 
Roosevelt, and thus long hearings and 
much delay were avoided. 

Hours and Pay 
Hours and pay provisions are practical- 

ly the same in both Codes, safeguard of 
labor rights is the same, and the National 
Electrical Manufacturers Association be- 
comes the official body to administer the 
Code. It is well equipped to do this 
work. It is older and on a more solid 
foundation than is the RMA. 

The minimum age limit of employees 
under the Code is 16 years, the minimum 
pay for processing employees (factory 
help) is 40e an hour, except that if the 
pay on July 15th, 1929, was less, it may 
be that, but in no instance less than 32c 
per hour. The same rates apply no mat- 
ter what the geographical location of 
the factory, except that other provisions 
may be made for special groups or 
branches of the industry later. 

For salaried employees the minimum is 
$15 per week. 

The exceptions to this pay scale are 
that office boys and girls and beginners 
and learners may be paid 80 per cent. 
of the basic rate, or not less than 25.6c 
per hour, and not less than $12 per week, 
and that commission salespeople are not 
subject to any pay minimum. 

As to hours, these are 36 hours per 
week maximum for processing employees 
(factory help), all others 40 hours a week, 
exceptions being rush seasons and emer- 
gencies, but employers are required to re- 
port to the administrative agency when 
they exceed the maximum hours, and 
limitations are placed on such excesses. 

Employers Must Report 
Employers are required to report their 

costs, dollar volume of sales, quantity of 
sales, stock on hand, etc., so that the ad- 
ministrative agency will have complete 
and authentic information on which to 
base any revision of industry practices 
that experience may prove necessary. 

As to prices, the general limitation is 
that the seller must not dispose of a 
product at less than its cost to him, ex- 
centions being that close -outs or sur- 

TRADIOGRAMS 
By J. Murray Barron 

An unusual offering to the public of New 
York City and also the mail order buyers 
is the Pilot radio receiver sold by Thor's 
Bargain Basement, a 7 -tube superheterodyne 
with tubes, cabinet and dynamic speaker, 
complete, ready for operation. These are 
the last of this model. There is also the 
K 136 short and long -wave receiver kit 
with cabinet, very popular with the home 
constructors. 

* * 

West Side Y. M. C. A. Schools an- 
nounced that the courses conducted at the 
Twenty -third Street Branch have been con- 
solidated at 5 West 63rd Street, N. Y. City. 
L. A. Emerson, the director, will send full 
information. 

* * * 

An interesting and serviceable advertising 
novelty that should prove useful to the 
"ham" or short -wave enthusiast is being 
distributed free by Postal Radid Corp., 135 
Liberty Street, N. Y. City. It is called 
Slide Commercial Calculator and acts as a 
slide rule. 

* * 

It is well known that buyers in large de- 
partment stores like to get window space 
for ' their merchandise and those who get 
the choice display room or frequent dis- 
plays are considered fortunate. It should 
not be difficult for anyone to understand 
this for, after all, window space is naturally 
limited, and offerings displayed therein re- 
flect the standards of the organization, so 
merchandise should be of the latest, some- 
thing that is popular or in demand, appre- 
ciated, in other words, a good buy. With 
this thought in mind short -wave kits, con_ 
verters and complete receivers must be 
gaining rapidly in popularity, for no less 

than five prominent retail radio stores in 
lower New York City have extensive win- 
dow displays with a wide choice of short- 
wave outfits, ranging from a few dollars 
to $175. Even those in the lower -price 
range have testimonials as to their effi- 
ciency, and such a performance a few years 
ago would be considered impossible. Short- 
wave receivers and broadcasting have in- 
deed made wonderful progress during the 
past two years, and with a like record in 
the near future it should be a comparatively 
easy task, with a good receiver, to bring in 
short -wave stations from all points of the 
globe. 

* * 

Notwithstanding the great progress made 
in the radio industry and the highly de- 
veloped receivers put out by the dozens of 
manufacturers, we find great numbers still 
using battery radio receivers. That this is 
fact can be testified to by one organization 
in New York City that sells considerable 
B battery eliminators by mail. While some 
are for use in connection with auto re- 
ceivers, many are for farms that have 32- 
volt systems. 

* * * 

Looking over numerous radio organiza- 
tions, both retail and mail order, we see a 
great desire to co- operate with the NRA. 
We should ever be on guard against what 
during the World War we termed the 
slacker. He is always with us. Today, 
while perhaps it is a little too early to judge 
entirely, as adjustments in radio Codes will 
be made, there are many who display the 
Blue Eagle but to whom it means nothing, 
for they have done nothing more than to 
paste the insignia on the window. 

pluses may be offered at such prices as 
will move them, provided permission is 
first obtained to do this, and also sales 
are permitted at less than cost if neces- 
sary to meet competition of equivalent 
products, if such authorization is con- 
tained in branch Codes for particular sec- 
tions of the electrical industry, to be con- 
sidered by the administrative body later 
on. 

Prices and discounts are not fixed, but 
provisions looking toward the possible 
necessity of fixing them, to correct price 
evils, are included. 

Manufacturing and distributing are to 
be classified as to present practices, so 
that if list prices and discount sheets pre- 
vail, or net prices, these may be continued 
in force. Employers are required to file 
their list prices and discounts, or net 
prices, if such are used, and to abide by 
them, not giving any customers more 
favorable terms of price, discount and 
payment than any other customers. 
Machinery for alterations of list prices is 
set up, so the employer has a free rein 
where he follows the custom of the 
branch of the industry under which he is 
classifiable. 

However, should no custom prevail in 
any branch as to either list price and 
discount, or net price, the administration 
may institute either custom, and the em- 
ployers would be required to file schedules 
under it and not sell at a greater dis- 
count or at a lower net price than sched- 
uled by him. 

BERMAN 6 FT., 6 IN., 365 LBS. 
Herbie Berman, bass fiddler of the 

Merry Madcaps, Norm Cloutier's dance 
orchestra which is heard over an NBC - 
WEAF network on Tuesday and Saturday 
afternoons from WTIC in Hartford, 
Conn. He stands six feet, six and a half 
inches and weighs 365 pounds. He has 
a tuba made especially large to conform 
to his dimensions. 

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

Max Stein, 314 Madison Street, New York City 
John A. Smoot, 1454 Spring Road, N.W., Wash - 

ington, D. C. 
Ralph Williams, Box No. 27 -G, Van, Texas. 
N. H. Crouse, 1140 W. 37th Place, Los Angeles, 

Calif. 
Craig Goodwin, New Hartford, Conn. 
J. J. Black, 1773 Marks Ave., Akron, Ohio. 
P. L. Antonich, 620 East Park Ave., Anaconda, 

Mont. 
R. J. Stier, Fountain Square Hotel, Vine Street, 

bet. 4th & 5th, Cincinnati, Ohio. 
C. H. Weant, 4306 Springwood Ave., Baltimore, 

Md. 
Geo. A. Hadsell, Manager, The Radio Laboratory, 

Galion, Ohio. 
Ralph B. Brehm 92 Nutt Ave.. Uniontown, Pa. 
George L Viali, 'Jr., 5 North Water St., Rochester, 

N. Y. 
Hugo Menzel, Rte. 3, Box 804, San Jose, Calif. 
Walter N. Brown, Jr., 15 Pembroke St., Garrett 

Park, Md. 
Rafael Banderas, Uruguay No. 35, Mexico, D.F., 

Mex. 
L. Y. Rains, 216 Interurban Bldg., Dallas, Texas. 
J. Edson Heath, 2348 No. 65th Ave., Omaha, Nebr. 
Paul Clarke, 39 Starbird St., Lowell, Mass. 
Emil Streuli, ing., P. O. Box 7942, Mexico, D.F.. 

Mex. 
Boris Tolmachoff, Plum Cottage, Vance Ave. 

Lavalette, N. J. 
Alfred Tarot, 571 Bird Ave., San Jose, Calif. 
P. J. Walsh, 560 Powell St., San Francisco, Calif. 

CORPORATION REPORTS 
Sparks - Withington Company, report net loss for 

the year ended June 30, 1933, after depreciation, 
taxes and other charges, $285,137. Last year the 
net loss was $1,930,514. For six months ended 
June 30, 1933, net loss after above charges, 
$84,141; for the same period in 1932, $1.437,857. 

Weston Electrical Instrument Corporation, for 
quarter ended June 30, 1933, net loss after taxes 
and charges, $31888, compared with net loss of 

months ended Juneg30 uß,186, after depreciation, 
taxes and other charges, compared with net loss 
of $99,454 for the first six months of 12. .. www.americanradiohistory.com
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Control No. 1 -"On" and "Off" Switch. 

Control No. 2 -Band Spread Switch. 

Control No. 3- Tuning Dial. 

Control No. 4- Antenna Tuning Condenser. 

Control No. 5- Regeneration Control. 

Made By Powertone Electric Co. Exclusively 
DESIGNED by. Don C. Wallace, W6AM- W6ZZA, internationally known short wave expert and amateur. Under competitive tests 

he was able, when using this receiver, to hear more D.X. stations, and many which were entirely inaudible on any other. As a 
result he was awarded the "Hoover Cup" for premier short wave design and performance. The receiver is finely built of precision 

parts throughout. Proper circuit design and layout is the result of much painstaking labor. Each part has a definitely set purpose -and 
functions at peak efficiency at all times. Band spread tuning of the important amateur bands, 160, 80, 40, 20 meters, is controlled by 

means of a single panel switch. 

The receiver, while fundamentally simple has been refined to the last degree. It produces an extremely high ratio of signal to 
noise. A control is provided for each important circuit, resulting in peak efficiency under all conditions. Heavily cadmium plated sub - 
base with black crackle metal front panel. 

CIRCUIT:- 
Ultra low -loss design to produce peak efficiency from aerial to headphones. A special system is used, which tunes the aerial cir- 

cuit to the exact frequency of the sending station. Thus none of the energy is wasted, and at the same time considerable additional 
selectivity is obtained. 

Special flat -wound silvered ribbon inductances are employed throughout, producing the highest possible circuit efficiency. A unique 
panel controlled inductance switching system suits the receiver to amateur "band spread" tuning or short wave listener requirements at 
will. Thus this receiver answers all short wave requirements. 

Employs two 230 tubes. Requires two volts D. C. for filament operation, 45-90 volts of "B" battery. 

*Band Spread and Continuous Tuning. 
*Ultra Low -Loss Silver Ribbon Coils. 
*A Control for Each Circuit. 
*Tuned High Efficiency Antenna Sys- 

tem. 
*HAMMARLUND Dual Section Isol- 

antite Tuning Condenser. 
*Precision HAMMARLUND Tuning 

Dial. 

No. 1 Coil :- 20- 32 Meters 
No. 2 Coil: - 40- 60 Meters 
No. 3 Coil:- 75 -150 Meters 
No. 4 Coil :- 150 -200 Meters 

Completely wired and tested 

FEATURES:- 
*HAMMARLUND Regeneration Con- 

trol. 
*Highest Quality Audio Transformer. 
*Precision HAMMARLUND R. F. 

Choke. 
*Ultra Low -Loss HAMMARLUND 

Isolantite Sockets. 
*Beautiful Black Crackle - Finished 

Panel. 

$3.23 extra 

*Rigid Steel Chassis. 
*Equally Suited to Amateur or Short 

Wave Listener Uses. 
*Precise Layout -The Result of Many 

Experiments. 
*Zero Body Capacity. 
*15 to 200 Meter Tuning Range. 

Price of complete kit of parts, including 
drilled panel and base, a choice of any one of $ 4.70 
the four plug -in coils and clear constructional 
blue print 

Each extra coil $1.18 

RELIABLE RADIO CO. 
145 West 45th Street, NEW YORK CITY 
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SEPTEMBER 16th 1933 15c Per Copy 

REG. U.S. PAT. OFF, 

I 

The First 
and Only 
National 

Radio 
Weekly WE DO OUR PART 

599th 
Consecutive 

Issue. 
Twelfth 

Year 

Practical Push -Pull Resistance - Coupled 
Audio Amplifiers 

* * * * * 

1 -V or 12Z3 Rectifier Choice 

10 -Tube Broadcast Super 

Stabilizing Any I -F Amplifier 

How to Use the 1 A6 Tube 

J, 
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New Genuine Makalot S -W 

70 43 W S 

and B -C Coils 

Ua Uü 

704 B CS 

113 roa 

7068W8 
Here are the new genuine Makelot wound 
roil forms for your new S -W receiver. 
704SWS -4 -pin S -W Set 
704 BCS-4 -pin B -C Set 
706SWS ---6 -pin S -W Set 
704 -4 -pin Form 
705 -5 -pin Form 
706 -6 -pin Form 

coils and 

List $2.00 
List 1.50 
List 3.00 
List 25e 
List 25c 
List 30c 

-mil O ien A -ALJ for 
rder 

new 
your 

Catalog 
eq uSheets rem ts 

showing 
today. 

how 
Send 

to 
modernize obsolete teat equipment and 

Mention how to use the new tubes in old sets. 
Dept. W3 

Alden Products Co., 715 Center St., Brockton, Mass. 

NEW PRICES 
TROUBLE SHOOTER'S 

MANUAL, Nos. I, II and III 
Having assembled 2,000 diagrams of commercial 

receivers, power amplifiers, converters, etc., in 
1,200 pages of Volume No. 1 of his Perpetual 
Trouble Shooter's Manual, John F. Rider, noted 
radio engineer, has prepared Volume No. 2 on an 
even more detailed scale, covering all the latest 
receivers. Volume No. 2 does not duplicate dia- 
grams in Volume No. 1, but contains only new, 
additional diagrams, and a new all- inclusive in- 
formation on the circuits covered. 
Volume No. 3 (Recently issued). Order Cat. 

RM $7.56 
Volume No. 2- Perpetual Trouble Shooter's Man- 

ual. by John F. Rider, Shipping weight 6 lbs. 
Order Cat. RM -VT @ $6.50 

Volume No. 1 (8 lbs.). Order Cat. RM -VO @ $7.50 
We pay postage in United States on receipt of 

purchase ,rice with order. Canadian, Mexican and 
other foreign remittances must be in funds payable 
in New York. 

RADIO WORLD 
145 West 45th Street New York City 

BLUEPRINT 
627. Five-tube a. 

A-C operated; 

mümeters 
(broadcast band), ó0 :á. 

oo > coverage from 80 
for police. vinb4 television, d airplane, ama- 
teurs, etc. 

@ t& 

627 Five -tube tuned radio frequency, 
L / A -C operated; covers 2(10 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 tube*. 
Order BP -627 @ 2Se 

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

COMPLETE TUBE CHARAC- 
TERISTICS WITH SOCKET 

CONNECTIONS 
In Radio 1Vorld dated Sept. 9, 1933. 15c a copy; 

or start your subscription with that issue. Radio 
World, 145 West 45th St., New York City. 

FREE with a $1.00 

8 -weeks Subscription 

NEW STAR 
MIDGET 

CONDENSERS 
Choice of 1S, 25, 50 
and 100 mmfd. capac- 
ities. Single hole panel 
mount. 

Here is your opportunity to get the 
latest product of Hammarlund, a Star 
Midget condenser. Send $1 for 8 
weeks subscription and get any one 
condenser free. Select the desired ca- 
pacity. 
Any two condensers free with $2 for 

17 -week subscription. 
Any three condensers free with $3 for 

26 -weeks subscription. 
Any six condensers free with $6 for 

one -year subscription (52 weeks). 

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

SPECIAL 
SMALL POWER 

TRANSFORMER 
Filament -plate transformer, for oscillators, 1 or 
2 -tube sets, etc. 
Primary, 110 volts a -c. 
Secondary A, 2.5 volts, center- tapped; stands up 

to 3 amperes. 
Secondary B, 110 volts, not center- tapped. 
Excellent for test oscillators with a -c in plate. 

Price, $1.10 

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

SHORT -WAVE 
COILS and FORMS 

Precision short -wave plug toile, wound on 
1W' diameter. Form bag gripping flange. 
Four coils to net for each tuned circuit. 
Approximate frequencies with 6.00014 mid. 
are 1400 -3080 kc. 8000 -6800 Ito, 6000 -13100. 
13000 -30000 kc. 
Two -winding coils. III base. Cat. SWA 
(four coils) $1.20 
Three -winding coils. 6 -pin base (tickler 
interwound with part of seccadary) Cat. 
S %B Ot $1.40 

LX sockets for use as coil receptacle, Cat. 5I, (4 
10s each. Farms, tour for 60e. either III w 6 -stn. 
Six- spring sockets. Cet. SZ. 6f IIs sieh. 

SCREEN GRID COIL CO., 113 W. Mth Street, 
New York City 

RADIO WORLD 
and "RADIO NEWS" 

BOTH FOR 
ONE YEAR $7.00 Canadian 

and Foreign 
$1.50 extra 

You sae obtain the two leading radio technical magazlnea 
that cater to experimenters, service men and students. 
the first and only national radio weekly and the lead na 
monthly for one year each. at saving of $1.50. The 
regular mall subscription rate for Radio World fer eel 
sear, e new and rani natino copy sash week for 52 rooks, 
Is $6.00. Send In $1.00 extra, get "Radio News" aise 
for a year -a new Issue each month for twelve months. 
Total 64 Issues for $7.00. 
RADIO WORLD. 145 West 45th Street. New York. N. Y. 

Quick-Action 
Classified 

Advertisements 
7e Word -$1.00 Minimus 

AIR CORPS TRAINS 600 MEN yearly free; fly- 
ing, radio, mechanics. Information for appoint- 
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Practical Push -Pull 
Resistance Couplers 

DIODE DETECTION, WITH BOTH THE REACTIVE AND 
NON - REACTIVE LINKS - THEORY OF DIRECT- COUPLED 

SYMMETRICAL CIRCUITS 

PUSH -PULL resistance -coupled audio 
is one of the several topics in radio 
concerning which theoretical aspects 

have been treated over a period of years, 
with some reduction to practice, but with- 
out the production of any circuit regarded 
as standard, or, indeed, any circuit which 
is used much at all. There are practically 
no receivers with such a circuit. Yet, 
like television, ultra -wave DX and other 
topics in the same hopeful class, the push - 
pull resistance coupler is bound to arrive 
at a commercially practical stage. Besides, 
it gives experimenters meanwhile an 
opportunity to pursue a hobby that offers 
interesting possibilities. 

Push -pull resistance -coupled audio, as 
considered in this text, relates to the 
development of the push -pull circuit with- 
out the introduction of an input trans- 
former. It is familiar practice to have a 
push -pull input transformer working out 
of a normal detector and have the 
succeeding stages push -pull resistance - 
coupled, but such a circuit is not con- 
sidered within the true category because 
the use of resistance coupling should be 
exclusive. 

Omission of Stopping Condensers 
Besides the foregoing considerations, 

one might bear in mind that true push - 
pull resistance coupling may be developed 
in leak- condenser coupling hookups, which 
are reactive, or in circuits that omit the 
stopping condensers, and are called non - 
reactive. The term non -reactive meanc_ 

By Herman Bernard 

FIG. 1 

The 56 used as a diode will stand 
40 volts rms input. Diagram shows 
anode positive to a -c (sign in 
square), while direction of d -c cur- 
rent flow and d -c polarities of load 

resistor are designated. 

audio frequencies, which is true when a 
load is a pure resistance. 

In actual practice true non -reaction is 
hardly possible, as effects are to be 
expected from unavoidable capacities, in- 
cluding even the elemental capacities of 
tubes used, capacity between wire con- 
nectors and capacity to metal chassis. 
These capacities, though small in quantity, 
are large in effect because of shunting of high t ha nr Irv, A .. pedances by small 
condensers. Nevertheless a circuit will be 

FIG. 2 
The direct current through the load 
resistor is pulsating, so if the center 
of the resistor is taken as the refer- 
ence point, at any instant the ex- 
tremes have equal but opposite 

signs. 

considered non -reactive if it omits the stopping condensers. 
To realize the problem of push -pull resistance coupling we must understand 

the rectification fundamental. A typical rectifier is shown in Fig. 1, consisting of 
a 56 tube used as diode, plate tied to cathode, this combination constituting the operating cathode, while the element that otherwise would be grid is the operating 
anode. The object of the rectifier is to 

(Continued on next page) in effect, equality of amplification for all 
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These Four Circuits Work All Right 

FIG. 3 
This is a practical push -pull resistance- coupled dr- 
cuit, using stopping condensers and grid leaks. The 
center of the load resistor may be grounded, if 
desired, but it is not strictly necessary, due to the 
subsequent leaks as parallel resistors with grounded 
center, the effect on the signal division being 
reflected back. Stopping condensers and grid leaks 
are used. This is a reactive circuit, that is, fre- 
quency affects the amount of gain somewhat. The 

58's will drive 2A3 output tubes. 

(Continued from preceding page) 
produce a direct -current output from an 
alternating- current input. The alternating 
current in this instance is radio frequency 
and in this sense all frequencies from the 
highest used in carrier radiation, to 20 kc, 
may be considered as radio frequencies. 

Rectification Requisites 
The alternating v iltage in the primary 

of the transformer develops a voltage 
across the secondary. We are interested 
only in voltage except in power output 
tubes. Since it is alternating, no point 
along the secondary ever remains at any 
given voltage, but there is a fluctuation, 
measured in multiple cycles per second. 
During each cycle the voltage rises twice 
to maximum and falls twice to zero. The 
two maxima, however, are oppositely 
polarized during any cycle. Zero naturally 
is the same for both, being an identical 
quantity. Therefore the upper end of 
the coil will be negative maximum and 
positive maximum once each cycle. 

The following are requisites for rectifi- 
cation: (1), an alternating -voltage input; 
(2), a positive anode; (3), a device capable 
of rectification; (4), a continuous direct - 
current path. Besides there must be a 
load to render practical the utilization of 
the rectification. 

We have the a.c. The positive anode 
occurs once in each cycle, so we have 
that. The tube will rectify. A continu- 
ous current path is provided because the 
tube impedance is low, sufficient direct 
current can flow through it, and there is 
no discontinuity in any part of the 
external circuit. A load resistor is pro. 
vided. 

Half -wave Type 
The rectifier in Fig. 1 is of the half - 

wave type, because rectification takes 
place only when the anode is positive, 
and it is positive only during half the wave 
period. On the diagram the alterna ting 
current signs are in squares, and the 
anode is shown as positive, bottom end 
of coil as zero. both a -c values. 

The positive a -c sign does not represent 
a constant value of voltage, but during 
the alternation when the anode is positive 
it is so by the effective quantity of a -c 
voltage. This is obtained by taking the 
square root o1 the slim of the squares of 

FIG. 4 
The 56 used 
as a diode, 
with plate 
tied to ca- 
thode to 
c on stitute 
the operat- 
ing cathode, 
and other- 
wise grid 

is anode. 

FIG. 5 
The 25Z5 used as 
a half -wave recti- 
fier. This tube 
requires a 25 -volt 
feed to the heater. 
The 50 mmfd. 
condenser across 
the load resistor 
may not be nec- 
essary here or in 

Figs. 3 and 4. 

the positive voltages during the alterna- 
tion and is the familiar root -meant -square 
voltage (rms.). 

Now that we have accomplished rectifi- 
cation we have to consider the flow of 
the new current, which is direct current. 
There may be residual fluctuation in the 
d -c, but a condenser will remove it. 
Although a -c floes in two directions, d -c 
flows in only one direction. That is, d -c 
does not reverse itself. 

Direction of Flow 
The direction of current flow in an 

external circuit of a rectifier is from ca- 
thode to anode and takes place only when 
the a -c is at a positive value on the anode. 
The signs ascribed to this direction are 
inherited from the earlier and erroneous 
theory of electricity, but because em- 
bedded in the recorded science, are still 
retained. We say therefore that in the 
external circuit the current flows from 
plus to minus. Inside the rectifier it flows 
from minus to plus, for that is in reality 
the same direction. 

Take a clock as example, turn the hour 
hand through 360 degrees, starting at 9. 
The rotation is from left to right, until 3 
is reached, when the direction is from 
right to left, and yet there has been only 
one actual direction, that of clockwise. 
The wheels of an automobile are always 
turning in the same direction at the same 
time, though by applying some other test, 
as left- and -right based on an arbitrary 
zero line, the same anomaly exists as in 
the case of direction of current flow in a 
rectifier and its external circuit. 

Action During Positive Cycle 

Taking the two extreme instances in 
the rectifier, when anode is positive and 
when it is negative, we know that recti- 
fication takes place only when the a -c 
voltage on the anode is positive, where- 
upon d -c flows in a known direction, but 
what happens when the anode is nega- 
tive ? Since no rectification takes place, 
nothing happens. The circuit is dead on 
the negative a -c alternation, just as if 
the rectifier tube were removed from its 
socket during each negative excursion of 
the carrier. 

Broadly, there are two frequencies to 

FIG. 6 
Here full-wave de- 
tection, using the 
25Z5, is illustrated, 
the circuit after the 
stopping condensers 
again being as in 
Fig. 3. By the full - 
wave method only 
half the voltage is 
achieved, as by the 
half -wave rectifier. 

consider, the radio- frequency carrier and 
the modulation of that carrier by the 
signal, hence the object of the form of 
rectification used on the carrier, called 
detection, is to eliminate the carrier and 
leave only the modulation or signal. When 
signal is referred to, audio frequencies are 
meant. When carrier is referred to, radio 
frequencies are meant. The fact that the 
modulation is impressed on the carrier 
need not prove confusing, since the effect 
is to change the frequency or amplitude of 
the carrier, which is a radio frequency, 
even though the rate of change may be 
at an audio frequency. At least the car- 
rier, modulated or not, is inaudible. The 
detected component of a modulated car- 
rier is audible to a suitable load. 

Signs of the Circuits 

The two signs for alternating current 
and the two for direct current in Fig. 1 

have no intrinsic relationship whatever. 
For instance, the zero point for a -c at 
a given instant when there is rectification 
is the same point as negative of the recti- 
fier. The secondary is a short circuit to 
d -c, therefore the point marked positive 
for radio frequencies (denoted by sign in 
square) is negative for audio frequencies, 
being the same for d -c at one end of the 
coil as at the other. The d -c signs are 
not circumscribed. They denote the po- 
larities during rectification. The arrow 
shows the direction of d -c flow. 

How far have we progressed toward 
push -pull resistance coupling? We have 
reduced a carrier to direct current and 
have a permanent d -c positive sign at one 
end of the load resistor and a permanent 
negative sign at the other end of the load 
resistor, for all purposes during full -wave 
or half -wave rectification, and permanent 
zero signs during non -rectification. 

An Author's Contention 

We have considered direct current, but 
not in its true light as existing in the 
circuit for detection of broadcasts. It is 
true that the current is unidirectional, but 
it is also true that direct current may be 
continuous or discontinuous. We found 
discontinuity during the alternation when 
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Two of These Are Duds and Two Ace -High 

FIG. 7 
Full -wave de- 
tection, using 
the 55. The tri- 
ode elements 
can not be used, 
as there is no 
suitable meth- 
od of making 
the B voltage 
effective with- 
out unbalanc- 
ing the circuit. 

1 

FIG. 8 
Considering the omission 
of stopping condensers 
as constituting non -re- 
active coupling, a circuit 
like this might represent 
a first attempt. Either 
the driven tubes have 
simultaneously negative 
grids or alternately nega- 
tive grids, neither in- 
stance representing sym- 

metry. 

the anode was negative. Likewise, though 
continuous, it may be steady, or unsteady. 
If it is unsteady it is called pulsating, and 
this is the type of direct current existing 
in detector outputs. The pulses are 
equivalent to amplitude changes in the 
steady state of d -c, and these changes are 
patterned by the original audio frequen- 
cies as put into the microphone at the 
station. 

It is the author's contention that in a 
vacuum tube with only a resistive load in 
the plate circuit, or output circuit, there 
is never any alternating current but that 
there is pulsating direct current, and any 
presence of alternating current would be 
due only to a coil in the plate circuit, 
where reincarnation of a -c is effected by 
the electro- magnetism. 

Whenever we have an a -c voltage or a 
pulsating d -c voltage across a load we 
may select the center of the load as the 
datum or reference point and then the 
push -pull effect is introduced if we take 
off the output from the extremes, for the 
voltages at any instant at these extremes 
will be equal in quantity but directly 
opposite in sign. Thus, in Fig. 2 the 
center point may be taken as zero. The 
left -hand branch would change from zero 
to negative maximum and then the 
right -hand branch from zero to maximum 
positive. It may be argued that the mid- 
point is not zero, but half of the maxi- 
mum, but zero is an arbitrary point, and 
the termination of the impedance into 
which the whole works decides the zero 
point. 

A Practical Circuit 

So far we have the possibility of a push - 
pull input, using no transformer but 
simply a resistor. Nov we shall introduce 
the method in a practical circuit, Fig. 3, 
and observe precautions that experience 
has taught. 

The load resistor is 0.5 meg. and across 
it is a small condenser, 50 mmfd. This 
condenser is not always necessary, as 
there is usually sufficient inherent ca- 
pacity to bypass the residual ripple. Two 
stopping condensers are used, 0.01 mfd. 
each, or larger, one connected from the 
coil side of the 0.5 meg. resistor to grid 
of the succeeding stage, the other con- 
nected from cathode of the diode to grid 

FIG. 9 
The danger in non -reac- 
tive coupling is that one 
grid may be driven posi- 
tive. When the upper 
diode is conducting the 
upper driven grid is nega- 
tive, but the lower driven 
grid has zero bias, be- 
cause grid is returned 
to grounded cathode 
through a non- current- 

carrying circuit. 

of the succeeding stage. Two grid leaks 
are used, 2 meg. or higher resistance, 
from respective grids to grounded B 
minus. It is therefore not necessary 
directly to ground the center of the diode 
load resistor, for since the grid leaks are 
in parallel with that load, grounding the 
center or common point in the leak cir- 
cuit will suffice. A biasing resistor of 
1,200 ohms will do for the two 58's, an 
r -f choke of 10 mlh. or higher inductance 
being used to help kill off r -f oscillation 
that otherwise might be present. If there 
is still oscillation, additional similar chokes 
would have to be used between each grid 
and its grid leak. The output is to be 
connected to the resistance -loaded grid 
circuits of push -pull power tubes. 

Why the Stopping Condensers 
The reason for including the stopping 

condensers is that the direct connection of 
one of the grids (upper in Fig. 3) would 
result in a positive grid. That is, the 
change would be by from zero bias to 
positive bias. A way of overcoming this 
would be to introduce an additional recti- 
fier to buck out the positive bias, as was 
suggested by J. E. Anderson in the Janu- 
ary 21st issue, 1933. 

Instead of the 55 the 56 may be used 
as diode for the Fig. 3 circuit, as shown 
in Fig. 4, or the 25Z5 as in Fig. 5. These 
are half -wave rectifiers. For full -wave rec- 
tification the circuits are shown in Fig. 6 for 
the 25Z5 and Fig. 7 for the 55, of which 
the triode is rendered useless because of 
unbalance if B voltage is applied. Fol- 
lowing the rectifiers there would be the 
same sort of circuit as in Fig. 3, and of 
course in addition the power stage would 
be included, biased as usual. 

In connection with all of the foregoing 
circuits it will be found that the capacity 
to ground is unequal in the two legs, as 
represented by the leaks, or, if the load 
resistor of the d iode is grounded at center, 
by one leg of that load. In general the 
capacity to ground on the cathode side 
is larger, and on the other side is com- 
pensated for by the additional capacity 
Cx, in Fig. 3. 

Cx for All Circuits 
Cx should be included in all circuits. 

FIG. 10 
A true push -pull resis- 
tance- coupled circuit. The 
d -c voltage across the 
load resistor (upper di- 
ode) is divided, center of 
the resistor grounded, 
and when negative signal 
cycles are applied to the 
upper driven grid positive 
ones, with bias suitably 
bucked, are applied to the 

lower driven grid. 

It should be put on the side that results 
in appreciable increase in signal intensity. 
While the capacity value is not extremely 
critical, for fine adjustment it would be 
necessary to measure the capacity across 
each leg, and make up for the deficiency 
in the one leg. This measurement may 
be made with any oscillator having a 
known inductance and generating a 
known frequency. The tuning condenser 
capacity can be obtained by computation 
for this frequency, and the capacity for 
the new frequency likewise obtained when 
one and the other legs of the push -pull 
circuit are used in parallel with the tuning 
condenser. When the two differences are 
obtained the smaller is substracted from 
the larger, and the final difference is 
introduced across the smaller to equalize 
the capacity. All computation may be 
avoided by consulting "The Inductance 
Authority," a recent book by Edward M. 
Shiepe. 

So far we have used stopping conden- 
sers and considered only half -wave recti- 
fiers. Now let us see what can be accom- 
plished if the condensers are omitted. 

A Faulty Circuit 
Fig. 8 shows the omission of the stop- 

ping condensers, but this is the same situ- 
ation previously discussed as impossible, 
because of the positive bias on one of 
the grids. In direct non -reactive coupling 
the bias on the succeeding tube may be 
only that arising from the d -c flow in the 
carrier -rectified circuit, this being known 
as diode biasing. Obviously positive bias- 
ing of the grid is out of the question. 

In Fig. 7 when the lower anode is posi- 
tive to r.f. the left -hand resistor carries 
d -c, positive at cathode, negative at the other end of the resistor, so negative may 
be connected to grid of a following tube. 
If the upper anode is positive to r.f. at 
the same time, then the grid of the other 
tube may be connected to negative side of the second load resistor, to right. How- 
ever, both grids are negative at-the same instant, so the circuit is not push -pull. 
Let us reverse one of the coils. When 
one anode is positive the other is nega- 
tive, so when one diode is conducting the other is not conducting, and the upper 
grid is positive. The circuit won't work. 

(Continued on next page) 
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(Continued from preceding page) 
What is required is that one grid be 

swung negative at one instant and the 
other grid be swung equally positive at 
the same time, but that the bias should 
not run positive. 

Another Try 
The more or less arbitrary designation 

of polarities makes it difficult sometimes 
to comprehend the aim, but if it is re- 
membered that the requirements consist 
of making one tube at a time handle the 
load, without grid of either going positive, 
the fulfillment can be better gauged. 

Using a conventional center -tapped 
secondary, the non -reactive method may 
be considered with the load resistors in 
the negative leg, Fig. 9. Center is con- 
nected to cathode and grounded. Also 
cathodes of the succeeding pair of tubes 
are grounded. Some question may arise 
as to where the positive voltage is. The 
answer is that the cathode is the posi- 
tive and that the anode ends of the resis- 
tors are alternately zero and negative, so 
the grids of the pair of tubes after the 
rectifier, if tied to respective anodes, share 
the work alternately and equally during 
each cycle. To prevent the detection being 
communicated to the pair of tubes at 
right in Fig. 9 large radio -frequency 
chokes are used, 25 mlh, or greater induc- 
tance, and to enable the anodes to be 
polarized by r.f. large enough bypass con- 
densers have to be used across the indi- 
vidual load resistors. 

Not So Hot 
A somewhat greater departure from 

non -reaction results because the conden- 
sers across the load resistors have to be 
large enough not to attenuate the input 
to the anodes, and the larger they are the 
more the circuit departs from non -reac- 
tion. Also the chokes have to be large 
enough to prevent any considerable 
amount of r.f. getting into the first audio 
tubes. The associated circuit and tubes 
have to be shielded and even the grid 
leads to overhead caps of the 58's shielded 
and shield sheath grounded. Otherwise 
there will be r.f. oscillation. To avoid 
excessive attenuation due to the resis- 
tance loads the resistors have to be con- 
siderably smaller than usual. 

In this circuit full -wave rectification is 
used. One diode -to- cathode circuit recti- 
fies at a time. The object is to avoid a 
positive grid. Let us see if this is accom- 
plished. When the upper diode is conduct- 
ing the resistor is negative at anode and 
positive toward cathode. Grid is connected 
to negative. All right so far. During the 
time the upper diode is rectifying the 
lower one is idling. The grid of the 
companion succeeding tube is connected 
to the plate of the lower diode. 

If the lower section of the diode is not 
conducting, then any voltage arising will 
be in accordance with the upper diode, for 
this is when the positive -grid danger 
arises for the lower tube. Tracing the 
lower tube's d -c circuit, grid is connected 
to one diode anode through a choke and 
returns to ground through the lower half 
of the secondary. Since the grid voltage 
is that between cathode and grid, and 
since cathode is grounded and grid goes 
through a no- current circuit to ground, 
grid is grounded, and there is zero bias, but 
no positive grid. But there is no sym- 
metry, no push -pull. 

More Likely Circuit 
To achieve push -pull it is necessary that 

when one grid is negative in respect to 
the signal the other is positive. We have 
avoided a positively- biased grid but we 
have not provided opposite signs at the 
grids at any instant, as no positive signal 
region is provided. 

In Fig. 10 is shown a circuit that sub- 
scribes to the requirements. It is a half - 
wave diode detector, across which is de- 
veloped the d -c voltage E when the upper 

anode is positive to radio frequencies. 
The center of this resistor is grounded, 
and as the cathodes of the succeeding 
pair of tubes are grounded, half the vol- 
tage across E is put into the upper 
driven tube. However, since half -wave 
detection develops twice the voltage of 
full -wave, by taking off half from the 
half -wave type we still have the same 
amount of signal voltage for the driven 
stage as if all the voltage from a full - 
wave circuit were used. 

The midpoint may be taken as zero, 
so when the upper anode is conducting 
there is a condition across the resistor 
which develops opposite signs at the ex- 
tremes. The left -hand end is put into 
the grid of the upper tube following, and 
being always negative, the tube is diode - 
biased exclusively, in the familiar manner, 
and the bias is equal to the signal voltage. 

The Stumbling Block 

The lower driven tube is the stumbling 
block. If its grid were returned to posi- 
tive of the load resistor in the upper recti- 
fying circuit, when the upper grid is nega- 
tive the lower one is positive to an equal 
amount, considering the signal only. But 
considering also the d -c bias effect of the 
voltage, when the upper grid is - E/2 the 
lower grid is -I- E /2, whereas there should 
be a bucking bias introduced in the lower 
driven tube to keep its grid away from 
possibility of positive bias. 

If we use the lower diode of the 55 as 
additional rectifier, operating in phase 
with the other, we can introduce a vary- 
ing bucking bias that is proportional to 
the diode -bias above, and we have only 
to find out what that bucking bias should 
be and how to insure it. The total voltage 
in the upper rectifier is E, the input to 
the upper driven tube is -E /2, the un- 
checked condition of the lower driven grid 
is + E /2, which is a difference of E be- 
tween grids, and therefore the bucking 
bias should be equal to E also, so that 
the biases on the two driven tubes will 
be the same at any instant. 

Bias Adjusted 
There is the signal to consider. There 

may be a little radio frequency in the load 
resistor of the upper rectifier, which a 
condenser will remove, as stated, and 
shown in Fig. 1, etc. In the bucking - 
bias circuit we do not desire any signal 
whatsoever, therefore put a large con- 
denser across the load resistor in that 
circuit, 1 mfd. Thus a bucking bias is 
present that is always twice the value of 
the positive bias that otherwise would 
result from the signal alone. So the static 
operating condition of the lower driven 
tube is -E + E /2, or -E /2, and that is 
exactly the static operating condition of 
the upper driven tube. Thus as the posi- 
tive cycle of the signal is applied to the 
grid of the lower driven tube the 1 mfd. 
condenser bypasses the signal to the grid, 
and the condition of equal but opposite 
voltages is achieved and "equal and equal" 
bias safeguarded. 

An adjustment is necessary, and the 
bucking resistor is therefore made vari- 
able. 

The transformer is predominantly used 
in push -pull audio circuits because no ad- 
justment is necessary, the gain is generally 

greater and the servicing is easier. Such 
inclusion is more expensive as to parts but 
less expensive as to testing and adjustment, 
so that from a broad cost viewpoint the 
two may be considered about equal. 

Servicing is very important, and the in- 
clusion of the transformer simplifies this 
greatly. Few service men would have the 
equipment necessary to balance a resistance - 
coupled push -pull circuit, and possibly not 
many of them would be equipped with the 
technical knowledge, not that deep knowl- 
edge is required, but that there have been 
little data available to them. Hence the cur- 
rent articles, as well as previous papers in 
these columns, will prove of considerable 
assistance to those desiring to familiarize 
themselves both theoretically and empirically 
with this interesting circuit. 

Other Circuits 
The realm of push -pull resistance coupl- 

ing is very large, and other circuits than 
those discussed this week may be used to 
advantage. Nothing has been written up 
this week about the phase- shifting tube, but 
the possibilities in that direction are invit- 
ing, rather, however, from the viewpoint of 
the reactive coupler. 

One idea is to use the triode of the 55 
or other such tube as the phase shifter, then 
have push -pull drivers and push -pull output. 
The 53, being two equal tubes in one en- 
velope, may be used so that one of the tubes 
is a phase- shifter. Some experiments made 
with this tube in this manner have not 
proved successful enough. However, all the 
circuits shown this week, including those 
that are fallacious, have been tried out. 
Those stated as working do work and those 
stated as not working, while producing a 
signal, create considerable distortion, and 
are not even theoretically acceptable. 

The increase in the amount of amplifica- 
tion ahead of the audio channel, which has 
been going on steadily for several years, 
makes for the reduction in the amount of 
audio amplification, so that there are many 
circuits that have the detector feeding di- 
rectly into the power tube. 

Can Drive Triode Output 
Generally this consists of a screen grid 

detector driving a pentode output tube, in 
smaller sets, but there is no reason why, 
with higher r -f and i -f gain in larger sets, 
the detector can not be made to swing the 
output tube or tubes, provided that the de- 
tector will stand the 50 or 60 volts neces- 
sary to load up the output. 

While the diodes of the duplex- diode- 
triode tubes will not fulfill this requirement, 
the rectifiers used for B supplies of course 
will. There are two considerations : the 
capacity of the tube elements should not be 
high, and also, for hum reasons, the recti- 
fier should be of the indirectly- heated cath- 
ode type. Therefore diagrams show the 
25Z5 used in this way. 

Heater Rectifiers 
There is also a 6.3 -volt half -wave rectifier 

heater type tube, the 1 -v, and a 12.5 -volt 
half -wave heater type rectifier, 12Z3, con- 
cerning which some data will be found on 
page 11. Any one of these may be used. At 
present they are the only heater type recti- 
fiers. The 1 -v and the 12Z3 may be used 
only for half -wave rectification, the 25Z5 
for either half -wave or full -wave. 

SOME EXCELLENT RADIO BOOKS 
"1932 Official Radio Service Manual," by "Perpetual Trouble Shooter's Manual," Nos. I 

Gernsback $4.00 and 2, by Rider. Each $5.00 
"This Thing Ca11d Broadcasting," by Alfred 

"115 latest Commercial Set Diagrams," A 
N. Goldsmith and Austii, C. Lescarboura.. 3.50 Rider 1.00 "Audio Power Amplifiers." Anderson, Bernard 1.50 

"Radio Frequency Measurements," by E. B. "Drake's Radio Cyclopedia," by Manly 6.00 
Moulin 12.50 

"Short Waves," by Charles R. Leutz and "Elements of Radio Communication." by 
Robert B. Gable 3.00 Morecroft 6.0e, 
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A 10 -TU E SUPER 
With True Push -Pull Resistance -Coupled Audio 
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One of the anodes of the 55 is used as the separate rectifier to supply a bucking bias to the lower driven 58, 
the grid of which otherwise would run positive. The grid and plate of the 55 triode are not used because the 

cathode has to be "left in the air" to support the push -pull circuit. 

Sz3 

11101 1 
1 IF1-Ih 

THE true push -pull resistance -coupled 
audio amplifier described in the fore- 
going pages is included in the com- 

plete receiver design shown above. Except 
for the 53 mixer tube, the circuit ahead 
of the detector is conventional. 

The reason for the small series con- 
denser in the aerial circuit is to improve 
selectivity ahead of the modulator. Only 
a three -gang condenser is used, therefore, 
as one section tunes the oscillator and 
another the modulator, the remaining one 
is for the t -r -f stage. One such stage 
without loose coupling between antenna 
and tuned winding would result in some 
squeals. These are absent when the selec- 
tivity ahead of the modulator is raised 
high enough, and loose coupling is one of 
the easiest and most effective ways of 
doing this, even though the input is 
reduced somewhat. If larger input, con- 
sistent with some squeals, is more satis- 
factory, the condenser may be made 
larger. 

The 53 as a mixer has not been used 
much, but works well, when the operating 
conditions are right. It is critical, in that 
it will not work at all unless the voltages 
are right. Thus it resembles the 2B7 tube 
to this extent. It is advisable to have a 
low plate voltage, and this may be ob- 
tained from the screen of the first inter- 
mediate tube. 

Tests of Biasing Resistor 

The oscillator grid leak, shown as 0.1 
meg., and the biasing resistor, marked 
3,500 ohms, are critical. Since oscillator 
grid is returned to cathode, the oscillator 
bias depends on grid current through the 
leak. Hence both the leak value and the 
bias affect the operation, and in actual 
practice 3,100 ohms proved excellent, but 
various resistors around that value, say, 
3,000 to 3,500 ohms coding, had to be 

tested before one was found of exactly 
the desired value. 

The two intermediate tubes are subject 
to automatic volume control, and the filter 
circuits are shown with very large electro- 
lytic condensers across the resistors (30 
mfd. across 0.6 meg.). The reason for 
specifying the large capacity is that some- 
times its inclusion boosts volume con- 
siderably. In other instances it does not, 
and if it doesn't, use 0.1 mfd. or somewhat 
higher capacity, but it is well first to try 
the very high electrolytic capacities, which 
come in small containers, about as long as 
your finger and twice its diameter. There 
is greater volume if the electrolytics in 
this circuit are connected in the a.v.c. 
filter with positive to a chassis and nega- 
tive to the resistor. 

There should be no trouble in the tuner, 
as it is familiar and besides follows 
authenticated lines. Neither should there 
be any trouble in the succeeding part of 
the receiver if directions are followed. 

Fixing Up One Coil 

Perhaps it is just as well to build the 
audio circuit as shown and try it out. To 
accomplish the construction with parts 
normally obtainable it is necessary to get 
a center -tapped intermediate coil, remove 
the interconnection of the two wires that 
create the center, so that you have two 
separate coils, both fed from the same 
primary, and also to remove the tuning 
condenser that was across the center - 
tapped secondary. This condenser removal 
consists merely of unsoldering the connec- 
tions, or one of the connections, if the 
condenser is used as a surpporting bracket 
for the coil, as is true in some assemblies. 
Now you have a coil with the required 
three windings and the secondaries are 
connected with beginning of one coil to 
anode, beginning of other to anode, and 

ends to loads. Select your own "begin- 
ning." 

Unfortunately, the ratio is not favor- 
able, as the input to each diode is only 
half of what it could be if each separate 
secondary had twice the number of turns 
it now has, that is, each had the same 
number as the primary. This is not a 
serious drawback, however, for trial of 
the circuit, but merely results in somewhat 
less quantity of sound than one might 
expect without knowing a cause of this 
reduction. 

It would be advisable to have the wind- 
ing serving the lower diode somewhat 
more closely coupled to the primary than 
is the other secondary, if this is practical 
in the coil assembly, because the voltage 
will tend to lag in the lower branch, where 
it is preferable to have it higher so that 
it may be adjusted to equal the other. 

The audio resistors used should be 
measured and equal values included. This 
applies particularly to the 0.25 meg. and 
5.0 meg. values. Then the resistor Rx, 
which may be 0.5 meg., is adjusted until 
the same plate current flows through each 
0.25 meg. in the 58 circuit, when a steady - 
modulated oscillation is put into the 
antenna. This means that broadcasting 
stations may not be used for the test but 
a single- tone -modulated test oscillator 
should be. 

Hot Resistor Test 

In the absence of instruments or 
knowledge about devising testing methods 
additional to what has been suggested, 
one may simply feel the 0.25 meg, resis- 
tors in the 58 plate circuits. The one in 
the upper branch can't be troublesome, so 
judge by it. Feel the other one. If it is 
perceptibly hotter there is grid current in 
the plate circuit of the lower 58, so use 
more of Rx, or, if fixed values are being 
used, include a higher resistance for Ex. 
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OF THESE COILS DESIGNED FOR AN INTERMEDIATE 

OF 175 K.C. IN A BROADCAST -BAND RECEIVER 

A typical circuit for the 1A6, with notation of socket connections. Details 
are given for oscillator coil assemblies. 

Cathode Feedback in Oscillator 

8+ t 
A modulator circuit, as at left, may be coupled with a local oscillator 
in a superheterodyne where the feedback winding in the oscillator is 

through the cathode circuit (right). 

HOW T 
Pentagrid Co 
THE type 1A6 tube is a pentagrid con - 

verter designed primarily for use as 
a combined oscillator and mixer in 

battery- operated superheterodyne receiv- 
ers. The 1A6 possesses many operating 
advantages over the oscillator -mixer com- 
binations hitherto employed for battery - 
operated superheterodynes. Among these 
advantages are : Economy in A current 
drain, greater operating stability, higher 
and more uniform translation gain, 
volume- control effectiveness comparable 
with that of a super -control amplifier in 
an i -f stage, reduction or elimination of 
the intercoupling effect between the sig- 
nal and the oscillator circuit, almost 
entire elimination of radiation from the 
local oscillator, simplicity of oscillator cir- 
cuit adjustment, and economy in chassis 
space requirements. 

Resembling the 2A7 and 6A7 in both 
function and operation, the 1A6 is subject 
to the same general operating require- 
ments as those applying to other penta- 
grid converters. The circuit shows a 
desirable arrangement for the 1A6. An 
explanation of the various circuit elements 
is included. 

Coupling Between Units 

The design of a superheterodyne re- 
ceiver employing the 1A6 is conventional. 
There are no unusual features which must 
be taken into consideration. The r -f input 
circuit, the i -f transformers, and the gang - 
tuning condensers are designed in the 
usual manner. No data are given in this 
note on the design of these parts, since 
they will vary greatly with the intermedi- 
ate frequency used and the frequency 
band to be covered by the receiver. 

In designing oscillator coils for the 
IA6, the coupling between oscillator grid - 
coil and oscillator anode -coil should be 
slightly greater than that commonly used 
with triode oscillators. Tests have shown 
that for the 1A6 the ratio of M/L (the 
mutual inductance M between the oscil- 
lator anode -coil and the oscillator grid - 
tuning -coil to the inductance L of the 
oscillator grid- tuning -coil) should be ap- 
proximately 0.35. 

Higher values of coupling than that 
obtained with the above ratio may cause 
difficulty in tracking the oscillator fre- 
quency with the signal frequency, while 
lower values of coupling will result in 
reduced translation gain. 

The diagrams show details for the con- 
struction of three oscillator coils designed 
to give good results with the 1A6. There i 

are no unusual features involved in the 
design or construction of these coils. Two 
methods of construction are shown to 
enable the designer to choose the coil 
form better suited to his space require- 
ments. Each of the three coils shown has 
an M/L ratio which will give satisfactory 
operation of the 1A6. The coils shown are 
suitable for use with an intermediate fre- 
quency of 175 kc in a broadcast -band 
receiver. The use of other intermediate 
frequencies will necessitate changes in the 
inductance of the coils. Usually coils 
which are suitable for the 2A7 or 6A7 will 
be found to be satisfactory for the 1A6. 

The curve sheet shows the conversion 
transconductance of the 1A6 versus sig- 
nal- control -grid volts. This curve was 
taken with 180 volts on the plate of the 
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OUSETHE 1A6 
verter Tube for Battery Sets 

1A6. With 135 volts on the plate, the con- 
version transconductance usually will be 
about 90% of the value shown. The 
volume- control capabilities of the tube are 
clearly indicated by the curve. 

Translation Gain Formula, 
The translation gain obtainable with the 

'1A6 is : 

Where 
a = Voltage ratio of the i -f transfomer 

S.= Conversion transconductance 
Z = Effective impedance of the i -f trans- 

former across the input terminals 
rp = Plate resistance of the 1A6. 
With transformers ordinarily used, the 

translation gain of the 1A6 approaches 40. 
With special high- impedance transform- 
ers, a gain of approximately 60 can be 
readily obtained. 

aS.Zrp 

Z + rp 

TYPICAL OPERATING CONDITIONS 

Plate supply voltage 135 180 Volts 
Oscillator grid leak 

(RI) 50,000 50,000 Ohms 
Oscillator grid con- 

denser 200 200 mmfd. 
Oscillator anode -grid 

supply voltage 135 180* Volts 
Screen supply voltage 67.5 67.S Volts 
Signal control -grid 

bias voltage -3 -3 Volts 
Oscillator control - 

grid current 
Oscillator anode -grid 

current 
Screen current 
Plate current 
Total cathode current 
Oscillator coil M/L 

ratio 
'Conversion transcon- 

ductance at -3 volts 
on grid t4 

'Conversion transcon- 
ductance at -22.5 
volts on grid 14 4 4 Micromhos 

Plate resistance 0.4 0.5 Megohm 

0.2 02 Milliamperes 

2.3 2.3 Milliamperes 
2.5 2.4 Milliamperes 
1.2 1.3 Milliamperes 
6.2 6.2 Milliamperes 

0.35 0.35 

275 300 Micromhos 

The oscillator anode -grid voltage must not 
exceed 135 volts. If the oscillator anode grid is 
supplied from a plate- voltage source of snore than 
135 volts, a voltage -dropping resistor must be used. 
With 180 volts plate supply, a 20,000 -ohm voltage - 
dropping in series with the oscillator anode -grid will 
reduce the voltage to a permissible value. 

tConversion Transconductance is defined as the 
ratio of the intermediate -frequency component of 
the mixer output current to the radio -frequency 
signal voltage applied to grid t4. In determining 
the performance of a frequency -converter stage, 
se is used in the same way as gm (mutual con- 
ductance) is used in a single -frequency amplifier 
computations. 

Latitude Permitted 
The tabulation gives typical operating 

conditions for the 1A6, but these condi- 
tions do not necessarily provide the best 
results obtainable. The voltages, resistors 
and coils may be varied within fairly wide 
limits to fit the conditions of a particular 
application, provided that maximum rat- 
ings are not exceeded. 

In general, decreasing the voltage Ee8 
and Ee5 from 67.5 volts will decrease the 
gain. The screen voltage must, however, 
never exceed 67.5 volts under any condi- 
tions of operation. The optimum value of 
screen voltage is dependent on other elec- 
trode voltages and on circuit constants. 
All currents will increase with increasing 
screen voltage. A reduction in the oscil- 
lator grid -leak resistance Rs increases the 
gain and, at the same time, the currents. 

An increase in the M/L ratio of the oscil- 
lator coil operates in the same way. 

The total cathode current in the 1A6 
should never exceed 9 milliamperes. Vary- 
ing operating conditions to raise the ca- 
thode current above the 62 milliamperes 
shown for typical operating conditions 
usually will not increase the gain appre- 
ciably. Consequently, more satisfactory 
operation of the 1A6 is obtained with ap- 
proximately 6 milliamperes cathode cur- 
rent, since higher values tend to shorten 
the life of the tube. 

The typical operating conditions for the 
1A6 set forth in this note have given satis- 
factory results in our laboratory. In 
designing circuits for the 1A6, it must be 
remembered that a large number of vari- 
able factors is to be taken into considera- 
tion, say RCA Radiotron Co. and E. T. 
Cunningham, Inc. The tubes are quite 
flexible in their voltage requirements, so 
that reasonable care in the selection of 
the supply voltages and circuit constants 
will insure better operation than provided 
by combined oscillator - mixer circuits 
using tube types not especially designed 
for this dual function. 

MI .r 
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Operation characteristics of the 
1A6. The control grid voltages are 
plotted against conversion transcon- 

ductance in micromhos. 

Right or 
QUESTIONS 

1. Which gives the greater sensitivity, 
the 56 tube or the 53 as driver of output, 
transformer coupling between? 

2. If a transformer has a skinny pri- 
mary will the frequency coverage be 
greater or less than if the primary were 
large? 

3. In a resistance -coupled audio ampli- 
fier, is it desirable that there should be 
a -f regeneration, or should the feedback 
filtration be made so complete as to elimi- 
nate all such regeneration? 

4. What are the power output of the 33 
and its amplification factor at standard 
operating voltages? What sort of a tube 
is it ? Is it necessary to filter the output 
on account of the large plate current? 

5. Is there a tube now available that 
affords a constant output ? What is the 
requirement of a constant -output tube 
and what would be its advantages ? 

6. Is there a 1.1 -volt amplifier triode, 
and if so, state its characteristics? 

7. Can a B supply be utilized for sound 
trucks without B batteries? 

8. Does a neon tube in television utilize 
a large percentage of the available light? 

9. Is there a standard classification of 
short waves? 

10. What improvements have been made 
in the 38, 41, 42, 89 and 2A5 and to what 
purpose? 

ANSWERS 
1. The 53 gives greater sensitivity. Its 

two plates may be tied together and its 
two grids tied together, to constitute a 
single operating tube, and the amplifica- 
tion factor will be around 16 instead of 
around 8 for the 56. 

2. The frequency coverage, or ratio, 
will be greater in the case of skinny pri- 
maries than with large primaries, because 
the capacity between primary and secon- 
dary is less. This capacity appears as a 
lumped capacity across the coil terminals 

Wrong ? 
of the tuned secondary and therefore 
tends to reduce the frequency ratio. 

3. It is imperative that there be regen- 
eration to insure sensitivity. However, 
the amount of regeneration must not ex- 
ceed a certain level, otherwise motorboat - 
ing results. The feedback filtration there- 
fore should not be so complete as to re- 
move all possibility of audio regeneration. 
It would be impractical, anyway, to 
achieve such approach to perfection of 
filtration at audio frequencies. 

4. The power output of the 33 is 0.7 
watt and the amplification factor is 70. 
The tube is a battery- operated output 
pentode (power tube), of the 2 -volt series. 
The plate current being small, there is no 
need of an output filter for the purpose 
of protecting a speaker winding. 

5. There is no constant -output tube. 
The requirement of such a tube is that 
its amplifier should have automatic vol- 
ume control applied in the same envelope, 
perhaps through special geometry of the 
single tube. The advantage would be the 
isolation of a. v, c. to each stage thus 
self -controlled. 

6. Yes, the 864, a 1.1 -volt filament type 
tube, 0.25 ampere filament current, 135 
plate volts, 9 volts negative bias. It is a 
Class A amplifier triode. 

7. Yes, an auxiliary generator can be 
hooked up to the fan belt and made to 
supply the plate voltage. 

8. No, only a small amount of the avail- 
able light can be utilized in usual prac- 
tice, with the television neon tube. 

9. There is no standard classification for 
short waves, but engineering committees 
are holding meetings with the idea of 
formulating a proposed standard. 

10. These five tubes have been improved 
so that the grid emission is reduced con- 
siderably, thus permitting the use of 
higher values of grid leaks. 
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STABILIZATION OF I. F. 
Method That Is Fool -Proof and Even Enables 

Three -Stage Amplifier 

By Roger Beale Conant 
At left R is a limiting 
resistor to prevent put- 
ting into the diode - 
biased triode ail the 
rectified voltage. P is 
the manual volume 
control. A grid leak is 
needed in the next 
tube. In the drawing 
at right a 56 as diode 
works into an audio 

amplifier. 

OSCILLATION in the intermediate 
amplifier is a common trouble 
these days, with two -stage high - 

gain amplifiers, and therefore some pains 
were taken to achieve a reliable cure that 
applies generally. 

In brief, the cure consists of choke - 
condenser filtration of each plate circuit 
in the intermediate amplifier, and includ- 
ing the modulator plate, besides cathode 
choke -condenser filtration in the first 
intermediate amplifier, with a choke be- 
tween the detector and the feed to the 
first audio, a small bypass condenser on 
the detector side but none on the audio 
side, and 1 mfd. for cathode bypass. This 
method was applied to three viciously 
oscillatory circuits and quieted them all. 

Shielding Necessary, Too 

Besides the foregoing, the usual shield- 
ing of coils and tubes, using standard tube 
shields, is necessary. Control grid leads 
to overhead caps should be shielded and 
shields grounded. Shielded wire suffices. 

It was found that a common screen 
supply could be used for all tubes served, 
including r -f and mixer tubes, as well as 
i -f tubes, without introducing any trouble. 

The bypass capacity in the cathode and 
screen legs had to be 1 mfd., and therefore 
some expense is incurred, but it is worth 
while, since the sensitivity is lifted to a 
high level, with a gain of more than 200 
per stage using doubly -tuned coils, and 
no gain sacrificed to attain stability. 

Although it was found preferable to 
filter the plate circuits as explained, tests 
showed that most of the trouble was in 
the cathode branches, which can be under- 
stood readily, since the cathode is com- 
mon not only to the plate, screen and 
suppressor circuits, but is common to part 
of the grid circuit as well. That is why 
the cathode capacities are 1 mfd. for 
bypassing, and as an extra precaution the 
stage that has the greatest tendency to 
oscillate, the first i -f, has a choke in the 
cathode leg as well. 

Three Stages Practical 

Using the same fundamental parts, 
without the precautions outlined being 
taken to the fullest, the gain in the inter- 
mediate amplifier had to be held down 
considerably to insure stability, and yet 
when the remedies were introduced the 
gain could be as higl3 as the circuit, con= 
stants and standard voltages permit, and 
the bias had to be no more negative than 
standard. It was even possible to use 
.t _ -4non .,Ç ; 4 ffrnir rnilcl without 
oscillation trouble. Anyone who has 

experimented with three -stage intermedi- 
ate amplifiers must know that the stabili- 
zation problem is not very simple unless 
the reasons for the trouble are known and 
the remedies specifically applied to over- 
come the known sources of instability. 

The full voltages were used on plates 
and screens, in fact, instead of the usual 
250 volts and 100 volts, the values were 
270 and 120 volts, respectively, just to 
make the solution a bit more difficult, and 
to safeguard freedom from oscillation 
when the method is reproduced in actual 
250 -volt and 100 -volt practice. 

The intermediate amplifier, therefore, 
can be completely stabilized, and it is not 
necessary to use large condensers, or 
even very large chokes, in the separate 
plate legs. The choke coils used were 
small honeycombs of 800 turns, induc- 
tance 10 millihenries, and the capacities 
recommended are 0.002 mfd. Larger may 
be used without any disadvantage, smaller 
ones may be used, but not so small that 
the frequency of the .choking circuit is 
higher than that of the intermediate 
amplifier. 

100 kc Maximum 

The choking frequency should be con- 
siderably lower, as the necessity is to 
create a low -pass filter. If the capacity 
is as low as 0.00025 mfd., and the choke 
is 10 mlh., then the natural period is 100 
kc, which is low enough for any of the 
popular intermediate frequencies, that is, 
for 175 kc or higher. The highest inter- 
mediate frequency used in this class is 
520 kc, but even that is not so generally 
encountered, and is rather special to 
home -constructors of particular types of 
kit -sets. 

It is obvious that the coupling in the 
screen circuits is not large, as a con- 
denser gets rid of any tendency to back - 
couple, provided it is large enough, and 
1 mfd. is sufficient. Just why any large 
capacity should be necessary for rela- 
tively high frequencies (and the inter- 
mediate frequencies are high compared to 
such a capacity) is not clear, but it is 
certain enough that the large capacity did 
the trick, when aided by the other devices. 

Special Cases 

The use of standard bias of course is 
consistent with full amplification. The 
difference between 800 ohms and 300 ohms 
as biasing resistors means a difference of 
almost 60 per cent. in the amplification, 
which is certainly important. Then, too, 
the second detector may be used in half - 
wave fashion, if desired, as this affords 

twice the voltage that is obtainable from 
full -wave detectors. 

Some incidental aids are necessary, and 
if a diode detector is used with direct 
coupling to the triode, as in a 55, a 10 mlh. 
or higher inductance choke should be con- 
nected between the grid of the tube and 
the terminal of the coil from which pick - 
off is taken, and a small condenser put 
from pickoff point to ground, but none 
across the other end. Sometimes, in ex- 
treme instances, the value of this capacity 
has to be made consistent with stability, 
and while 50 mmfd. usually will prote 
sufficient, in some instances the value had 
to be doubled. This assumes a load 
resistor of around 0.5 meg. In the actual 
instance 0.6 meg. were used, because a 
meter was handy that had 2,000 ohms per 
volt resistance, and 300 -volt scale, so the 
voltmeter setup could be used as a current 
meter directly, because of 600,000 ohms 
series resistance, and indeed as voltmeter, 
too, directly disclosing the amount of the 
rectified voltage. 

It was found that with a long aerial the 
loudest local station developed 70 volts at 
the diode output, which is palpably too 
much, especially since any diode -biased 
audio amplifier, as the triode of the 55, 
stops doing business soon after 30 volts, 
and 411 one hears then is a lot of hash. 
It wouldn't improve the situation one bit 
if stopping condenser and leak were used, 
as the distortion would be just as bad, due 
to action of the tube on the positive 
portion of its characteristic. 

58 as Diode -Biased Tube 

The 55, 2B7, 2A6 and other tubes having 
diode elements are not the most satis- 
factory as diode -biased when one has a 
very sensitive set, uses a long aerial and 
lives near strong stations, because of the 
high voltage occasionally put into the 
first audio amplifier. Of course a volume 
control ahead of the first a -f tube would 
provide a check, but a tube with an ex- 
tremely remote cutoff would be preferable, 
and therefore a 58 could be used sepa- 
rately as the diode -biased tube, and the 
55 triode not used at all, or, if used, 
devoted to i -f amplification, as the third 
intermediate amplifier, if three stages are 
to be used. Even at 50 volts negative bias 
the mutual conductance of the 58 is some- 
thing, whereas with the other tubes in the 
same general amplifier class, it is nothing. 

It is advisable with all the diode- biased 
tubes to have a small starting bias, that 
is, some bias even if there is no signal. 
Otherwise there will be grid current at 

(t,onttnuea on nexr page) 
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1 -V OR 1223 AS RECTIFIER? 
Which One Would You Choose and 

On What Basis? 
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FIGI 

THE type 1 -v and type 12Z3 tubes are 
half - wave vacuum - type rectifiers 
having heater voltages of 6.3 and 

12.6 volts respectively and heater currents 
of 0.3 ampere each. 

A tabulation of their rated characteris- 
tics follows : 

1 -v 12Z3 
Heater Voltage 6.3 12.6 volts 
Heater Current 0.3 0.3 ampere 
Maximum A -C Plate 

Voltage (RMS) 350 250 volts 
Maximum D -C Output 

Current 50 60 ma. 
These two rectifiers may be used in 

transformerless universal receivers having 

o-c LOAD MaLuwrocs 
FIG.2 F G3 

series heaters, for which application, the 
12Z3 is perhaps the more useful since it 
has the greater voltage drop across the 
heater. The 1 -v because of its 6.3 -volt 
heater may be used in automobile receiv- 
ers or in a -c operated receivers employing 
the 6.3 -volt tubes. In general, in making 
a selection between these two rectifiers, 
the choice will be determined by the most 
suitable heater voltage, say RCA Radio - 
tron Company, Inc., and E. T. Cunning- 
ham, Inc. 

Figs. 1 and 2 showing regulation charac- 
teristics of the 12Z3 and 1 -v indicate that 
the 12Z3 has slightly better regulation 
than the 1 -v. The 1 -v will supply at 350 
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volts rms input approximately 400 volts 
d.c. at 50 milliamperes, and the 12Z3 will 
supply at 250 volts rms input approxi- 
mately 300 volts d.c. at 60 milliamperes. 

Figs. 3 and 4 show the ripple, or rms 
voltage developed across the first filter 
condenser. This is observed to be prac- 
tically the same for both tubes. From 
these curves it is apparent that doubling 
the first filter capacity will halve the 
ripple voltage developed across the con- 
denser, and that to secure the ripple 
voltage for any load only one point need 
be known since these curves are approxi- 
mately straight lines passing through the 
origin. 

High Gain from I -F Channel 
(Continued from preceding page) 

small signal input or at no signal. The 
reason for grid current despite a small 
bias due to signal is that the heater type 
tubes of the medium amplifier class draw 
grid current at bias values less than 0.8 
volt, so it is well to have 1 -volt bias. If 
the no- signal plate current in the triode 
of the 55 is 2 ma, for instance, then 500 
ohms will afford this single volt, and a 
bypass condenser across the resistor frees 
it from a degenerative effect on the 
circuit. 

Time Delay 
When the small self -bias is introduced 

the diode load resistor is returned to 
grounded B minus, as this is necessary 
to make the bias effective, for if return 
were to cathode the drop in the 500 ohms 
would not be utilized in the grid circuit. 
With a potential difference of 1 volt be- 
tween cathode and ground and load resis- 
tor returned to ground, the tube naturally 
will not rectify until the signal is more 
than 1 volt, that is, until the anode has a 
positive radio -frequency value of input, 
measured from B minus. 

This situation creates time delay, which 
means that the detector does not detect 
until the bias voltage is overcome by the 

signal, but the moment is is thus over- 
come, the bias resistor becomes less and 
less effective, since the plate current is 
being cut down. 

Some Sacrifice of DX 
Nevertheless, though strong signals are 

hardly affected by the 500 ohms at all, 
weak ones, below 1 volt, are wiped out, - 
so some distant stations may be sacri- 
ficed, but they would not be of the type 
worth hearing, as less than 1 volt input, 
with no time delay, results in grid current, 
hence severe low -note attenuation, or 
raspiness. 

Amplification of different frequencies 
being relative, the cure for the reduction 
of low -note intensity on weak signals is 
to have a volume control that is also a 
tone control, to cut down the high audio 
frequency response. This may be accom- 
plished very readily by using a variable 
condenser across the load resistor. While 
the volume is not reduced as greatly as 
with other methods, the low notes con- 
tinue to be heard well at very small total 
volume of sound. Some of the more 
expensive sets have volume controls that 
also are tone controls working in this 
direction. The suggested location of the 
condenser control is such as to reduce 

the input to the first audio tube, in line 
with protecting that tube from danger of 
overload and hence saturation, 

With a minimum of 1 volt required at 
the detector, if there are two stages of 
i.f. at 200 gain per stage there is a gain 
of 40,000 between the modulator output 
and the detector input. With an r -f stage 
and good conversion conductance in the 
mixer (say, 200) there would be a gain 
of at least 2,000, or now a total of 
80,000,000. Remember that audio amplifi- 
cation has not been included, and that has 
as well to do with sensitivity as has r -f 
or i -f amplification. 

It can be seen, therefore, that large 
values of voltage can be fed to an output 
tube, or a pair of output tubes. Since we 
have found that a three -stage channel can 
be stabilized, with overall gain of suffi- 
dent value to load up a power tube, it 
is practical to use a diode rectifier and 
have the power tube direct- coupled by 
the diode -bias method. This comes within 
the suggestion of using the triode of the 
diode tube as last i -f amplifier, but the 
power tube, due to large plate current, 
would have to be independently biased, 
although not necessarily to the full 
amount usually recommended. The signal 
would take care of the extra bias. 

'JO 
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Radio University 
A QUESTION and Answer Department. Only questions from Radio Uni- 

-" versity members are answered. Such membership is obtained by 
sending subscription order direct to RADIO WORLD for one year (52 issues) 
at $6, without any other premium. 

RADIO WORLD, 145 WEST 45th STREET, NEW YORK, N. Y. 

A Universal 
CONCERNING the 

circuit printed on page 
5 of the September 2nd 
issue, will you please let 
me know if it is correct 
to ground cathode of 
the 78 tube? Also please 
explain the heater cir- 
cuit continuity. What 
are some of the ad- 
vantages of using the 
43 as an output tube? 
What is the actual volt- 
age applied to the plate 
and the screen of the 
output tube, if not the 
full line voltage? - 
O. R. W. 

One side of the heater 
of the 78 is connected 
to the chassis. One side 
of the power line is also 
connected to the chas- 
sis, the negative in the 
case of d -c. Hence we 
may say that the heater 
circuit begins with the 78. The other 
heater terminal of this tube, marked (1), 
is run to the correspondingly marked 
terminal of the 43. 

Terminal (2) picks up the heater of the 
25Z5, and thence the circuit continues to 
the 200 -ohm ballast resistor, which in turn 
goes to the "hot" side of the line. This 
does not mean that it goes to the un- 
grounded side of the d -c line, for in most 
instances the positive is grounded. In 
this case the chassis is really the "hot" 
side. 

OJnJ1 MíD 

Te-,so TS-,:o e- 

A universal short -wave circuit for earphone 
use. This has 78 cathode grounded as any grid 

leak detector may be. 

The tuning condenser is a 19 -plate 
Hammarlund midget having a rated maxi- 
mum capacity of 140 mmfd. The tickler 
condenser is of the same size and type. 

The tuning condenser is controlled by a 
slow- motion mechanism. A large dial is 
attached to this mechanism and a long, 
moving pointer indicates the setting. 

The 43 is a splendid power tube for a 
universal circuit. It will easily operate a 
dynamic loudspeaker if it gets adequate 
signal voltage. On strong signals it will 
in this circuit because of the fact that the 
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first tube is regenerative. But it can also 
be used with a headset, aql this is how 
most short -wave signals are received. 

The 750 -ohm bias resistor in the cathode 
head of the 43 slightly overbiases the 
tube, but that is all right for the excess 
bias is slight. 

The full plate voltage available is ap- 
plied to the plate and the screen of the 
power tube. This voltage is about 100 
volts after allowance has been made for 
the bias and the drop in the filter chokes. 

* s s 

Diode Biasing 
DOES NOT bias become zero at times 

on diode- biased tubes? Will sets be better 
though no new tubes come out ? -A. S. 

Where the tube is diode- biased it is 
well to remember that twice during each 
cycle there is no bias due to the signal, 
and this no -bias condition occurs much 
less frequently at audio than at radio fre- 
quencies, a point in its favor, whereas the 
static condition is that of no bias con- 
tributed either way by any signal, and 
only the self -bias would apply, so the 
static or self -bias should be within the 
capabilities of the tube. 

In general, as the tubes that came out 
within the last year or so are used more 
and more, and effects noted, improve- 
ments result, so that even without any 
new tubes being imminent, it is still a 
fact that the circuits for the coming 
season are better than their predecessors. 

a * s 

Honeycomb Coils for T.R.F. 
CAN NOT HONEYCOMB coils be used 

for tuned radio frequency amplification, 
especially as they are so compact, and a 
small shield is possible? For compact 
sets, such as used for automobiles, I don't 
see why this idea has not been taken up. 
Is the usual solenoid superior? What 
about the shape factor, whereby the di- 
ameter of all commercial broadcast sole- 
noid coils is around half (or less) the axial 
length of the winding? I thought this 
developed a high r -f resistance. What is 
the effect of using Litz wire ?-K. L. M. 

Honeycomb coils can be used, and there 
is one coil manufacturer producing them, 
but not in shielded form. They work well. 
The solenoid is in some respects superior. 
For compact sets, where much is sacrificed 
anyway, it is entirely feasible to use 
honeycomb coils for tuning circuits, and 
because of the little antenna pickup it 
would be practical to wind with Litz wire. 
This type of wire is better at the lower 
radio frequencies, hence winding a coil 
with such wire results in a more nearly 
even amplification. However, in car sets 
there is much to overcome, as the short 
aerial is particularly good for higher fre- 
quencies, but weak on lower radio fre- 
quencies. Thus equality of amplification 
would not result, without additional means 
of insuring it, but the effect would be in 
the right direction, anyway. The shape 
factor of coils as used commercially for 
broadcasts is out of proportion, but quite 
a latitude is permissible, as the perform- 
ance change is small within a large factor 
change. However, there is no doubt that if 
the shape factor were somewhat better 
the coils would be somewhat better, also. 
Practical requirements dictate the factor - 
a small diameter and the necessity there- 
fore of using a fine wire so as not to ex- 
tend the axial length of the winding over- 
much. The "ideal" coil has a diameter 
2.47 times the winding space. 

s s s 

Marconi's Ultra Waves 
MARCONI REPORTS that ultra waves 

travel father than others are willing to 
admit, some 170 miles, or beyond the hor- 
izon quite some. Is it a fact, or is it not, 
that the penetration of these waves is 
limited to the horizon? What is the ex- 
tent of Marconi's contribution ? -J. E. C. 

Nobody doubts that Marconi's ultra 
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A five -tube universal receiver, using the 25Z5 as rectifier when a -c service is desired, and floating that tube 
on the line when d.c. is used. A precaution that should be taken is to observe polarity of connection to 

the outlet, so mark outlet and set plug, and warn the family to plug in the right way. 

NOTE. " - 01455/5 rs Nor COMMON 

waves, around 45 centimeters, were re- 
ceived over distances of 160 and 170 miles 
in his experiments last year and this year, 
but how he has accomplished it is not 
definitely known to the science, for he 
has kept the details secret. It is agreed 
that ultra waves behave somewhat like 
light waves, and that is why they are 
called quasi -optical waves. The general 
impression has been that their radiation is 
limited to the horizon distance. This dis- 
tance is not a fixed quantity but depends 
on the altitude of the point of radiation. 
Thus from a high tower the distance to 
the horizon would be greater than from 
the ground to the horizon, just as the 
hypothenuse of a right -angled triangle is 
always longer than the base. The curva- 
ture of the earth is regarded as the de- 
terrent to any considerable distance pene- 
tration of ultra waves, but the similarity 
with light -wave propagation brings up the 
phenomenon of light "turning a corner," 
as it were. Einstein in his relativity 
theory pointed out the effect of magnetism 
and gravitation on light transmission, and 
the same condition may cause the ultra 
waves to go considerably beyond the tech- 
nical horizon. 

* * * 

Transformerless A -C Set 
IS IT PRACTICAL to have a good a -c 

set, using no transformer, but car type 
tubes, and heater rectifier ? What output 
tubes would you suggest P-K. C. B. 

Yes, it is entirely practical, for it simply 
amounts to building a universal type set 
and not using the d -c option. The rectifier 
may be the 25Z5, the amplifiers the 78's, 
with a triode detector push- pull -trans- 
former coupled to a pair of 48 tubes. All 
heaters, including rectifier, would be in 
series. 

* * * 

Five -Tube Universal 
PLEASE SHOW a design for a five - 

tube universal receiver, using the 25Z5 
rectifier, with limiting resistor value noted 
(heater circuit). -0. H. 

The circuit diagram is printed herewith 
and shows choke primaries not inductively 
related to tuned secondaries, but capacity 
coupled to the secondaries by the self - 
capacity of a very small winding (usually 
one, two or three turns over secondary). 
Thus one terminal of the small winding 
goes to plate or antenna, other terminal 
being left open, so to speak, although due 
to the condenser effect there exists a 
closed circuit in reality. The value of the 
limiting resistor is noted, as requested, and 

other values are values constants of other 
parts are given. 

* * * 

I -F Seiectivity 
IT HAS BEEN STATED that the 

doubly -tuned intermediate transformers 
are more selective than the singly- tuned- 
circuit intermediate transformers, but I 
can't understand why this should be, since 
it has been my experience (consistent with 
the theory I have studied) that an inevit- 
able band -pass effect or double -hump ex- 
ists, with the doubly -tuned circuit, and 
therefore the selectivity should be less. 
Which is right ? -K. R. W. 

Either one may be more selective than 
the other, depending on factors not dis- 
closed. For instance, assume a singly - 
tuned transformer, untuned winding in the 
plate grid circuit, tuned winding in the 
grid circuit. If the coupling is loose the 

selectivity will be a certain amount, and 
may be greater than the selectivity of the 
doubly -tuned transformer of equal or even 
looser coupling. However, gain is another 
consideration, and to keep this high the 
singly -tuned type uses tight coupling, 
while the other invariably uses rather 
loose coupling, and besides affords ex- 
cellent gain due to both circuits being 
tuned. When the peaking is accomplished 
both circuits of the double type trans- 
former are tuned as near as may be to 
the same frequency, and while the result 
is not a single frequency, but a narrow 
band, the attenuation 10 kc off resonance 
for stated input may be better than in 
the instance of the singly -tuned trans- 
former. The theory you suggest is of 
course correct, but the effect of the two 
types in respect to selectivity depends very 
much on the degree of coupling. 
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Station Sparks 
By Alice Remsen 

AUDITIONS AND CONTRACTS 
Auditions and still more auditions for 

Fall programs 1 No less than nineteen con- 
tralto warblers competed for the Ex -Lax 
contract. Three made the grade for final 
auditions -two Columbia artists and one 
freelance. As might be expected, one of 
the Columbia staff won out and so you 
will hear the voice of Gertrude Neissen, 
combined with the music of Isham Jones' 
Orchestra and the comedy of Lulu McCon- 
nell, when the chocolate laxative reaches 
the air. . At the pre -showing of the 
Metro - Goldwyn -Mayer film, "Broadway to 
Hollywood," a great many radio stars were 
seen. Paul Whiteman was among them; 
first time I had seen him since the shrink- 
age ; and has he shrunk? Well, rather ! 
He looks great 1 Ted Husing was popping 
around all over the place, and so was Nick 
Kenny, the poetically inclined radio editor 
of the New York Daily Mirror; and music 
publishers? yes ; they were there in droves. 
The film tells the story of a vaudeville 
family, from the 1880's to the present day; 
very true to life. Alice Brady and Frank 
Morgan give marvelous performances. The 
National Variety Artists, Inc. attended in 
a body ; marched from the N. V. A. Club 
to the Capitol Theatre, with flags, torches 
and a drum corps. Lot of fun; eyes were 
wet before the end of film.... Understand 
that Rocco Vocco, for many years with the 
Feist Music, Inc., has left that firm to go 
with Bobby Crawford and the De Sylva, 
Brown & Henderson firm ; wish him lots 
of luck ! ... Jack Pearl will retain the role 
of Baron Munchausen this season ; same 
sponsor, but the show will be for one half 
hour only, Saturdays 9:00 p. m., WEAF; 
opening program, October 7th. . . . 

* * 

WHAT THEY'RE DOING -AND 
WHERE! 

American Oil Company (Amco) is the 
next new show to be auditioned. Style of pro- 
gram not yet decided upon ; probably name 
band and singer, with comedy skit here and 
there ; it will be heard over the Columbia 
air -waves.... J. C. Nugent, the playwright - 
actor- manager, has a thirty-nine week con- 
tract with Dill's Mixture, over NBC, start- 
ing some time in October.... It is quite 
likely that you will hear the voice of Patri- 
cola, erstwhile vaudeville headliner, on an 
NBC sustaining series very shortly ; her 
audition was favorable. . Peter Dixon 
has caused considerable talk, and made many 
literary gents look to their laurels in the 
field of radio, since his "Children of Israel" 
skit on Al Jolson's broadcast the other eve- 
ning, carne over the air so well. You did 
one sweet job Peter l Congrats ! . Did 
you hear Roy Atwell on WEAF last Fri- 
day evening. at 9:00. He's as funny as 
ever. . Myrt and Marge are unlucky 
again. Myrt is in a hospital in Los Angeles 
after being seriously hurt in an accident ; 

Marge is stranded in the Andes, where she 
went in search of local color for their skits 
during the coming season : snowbound, of all 
things. . . . To those of my readers who 
have been inquiring as to the whereabouts 
of Frank Knight, erstwhile Columbia an- 
nouncer ; he has been signed up by WMCA ; 

which reminds me that Al Smith, our own 
beloved ex- governor of New York, is in- 
terested in the management of that station ; 

and the new chain is materialising ; within a 
week or so, WMCA expects to have eleven 
stations hooked up, reaching as far West 
as Michigan. . . . Virginia Rae. who was 
the Olive Palmer on the old Palm -Olive 
Hour, is scheduled to sing at one of the 
concerts to be held during September in the 

Madison Square Garden, New York 
Welcome Lewis is still playing in vaude- 
ville. . Jack Arthur made such a hit 
during his engagement at the old Roxy 
Theatre, New York recently that a route 
is being laid out for him immediately at a 
big figure and Jack will make more money 
this season than ever before... . 

ANOTHER NEW CHAIN 
Another new local station tie -up has been 

announced; the Biow Advertising Agency 
and a noted watch manufacturer have united 
to establish a local chain, with WODA and 
WAAM as the nucleus of the hook -up... . 

And now it comes out that Conrad Thibault, 
the baritone, has so much radio work he is 
forced to turn down a few programs ; he's 
a lucky man; there are plenty of excellent 
artists starving to death these daays. . . . 

Muriel Pollock is back from her European 
trip. Great Moments of History goes 
into the discard on October 8th and a new 
show steps into its place, with Ozzie Nel- 
son's Orchestra, singer Harriet Hilliard 
and comic, Joe Penner. One of my 
favorite songwriters, Allie Wrubel, has a 
new song with the Berlin firm which will 
be heard plenty over the air -waves in the 
next few weeks ; it is titled "And So Good- 
bye" ; think it's a hit. . . . Arthur Pryor, 
Jr. will be a busy man early in October, 
when the famous program, "March of 
Time," goes back on the air ; Pryor directs 
this series, and what a job it is ; ten hours 
a day from Tuesday afternoon, to Friday 
evening he devotes to its preparation, but 
the result justifies the time spent and the 
hard work necessary for its production, for 
without a doubt it is one of the finest pro- 
grams ever sent out over the air. ...A new 
three -a -week series for housewives made 
its debut on September 11th, with Mrs. 
Mary Ellis Ames, widely known economics 
authority, in charge; each Monday, Wed- 
nesday and Friday, 11:30 a. m. EDST; 
WABC and network ; under the title of 
"Kitchen Close -ups," with Mrs. Ames giv- 
ing appetizing recipes, authentic tips on 
kitchen savings and short cuts in the day's 
routine about the home... 

* 
SOME BIG BOYS AND GIRLS 

Harriet Lee is back again on WABC, 
singing with the Happy Bakers program 
each Monday, Wednesday and Friday; as- 
sociated with Harriet on the bill are the 
trio known as Men About Town, although 
their title in this particular production is 
Happy Wonder Bakers ; they are Phil Duey, 
Frank Luther and Jack Parker ; Joe Green's 
orchestra supplies the music.... The Church 
of the Air has entered its third year of 
broadcasting ; each Sunday through the 
Fall and Winter a nation -wide network will 
carry two half -hour periods devoted to 
services conducted by outstanding leaders 
of the Protestant, Catholic and Jewish 
faiths, morning services at 10 :00 o'clock 
and afternoon services at 1 :00, EDST 

Singin' Sam (Harry Frankel) is back 
from his Indiana home; with the other 
Hoosier member of the Barbasol program, 
Edwin C. Hill, Sam is warbling over 
WABC twice weekly, Mr. Hill talking three 
times weekly and Sam singing the Barbasol 
theme at each broadcast.... Kenneth Rob- 
erts, the CBS announcer, motored to Cin- 
cinnati for his vacation and spent some time 
there with his old friend, Paul Stewart, 
who is working at WLW, announcing, writ- 
ing, acting and master -of- ceremony -ing 

Swift & Company will open their new 
Fall series some time in October ; the pro- 
gram will emanate from Chicago, and 01- 

A THOUGHT FOR THE WEEK 
THAT N. R. A. CODE is a great thing 

for radio, as it is for all other fields of 
American activities. We're just wondering 
what effect it will have on the efficiency of 
some of those sets that don't seem to be 
willing to do their, share in entertaining the 
family or giving complete satisfaction to the 
technician. Can a set listen as well as make 
a noise? 

sen and Johnson, those two clever comics, 
will be starred; band and supporting cast 
not decided upon at this writing.... Those 
popular and dramatic episodes in the life 
of "Marie, the Little French Princess," will 
continue over a Coast -to -Coast network this 
Fall ;Tuesdays, Wednesdays, Thursdays and 
Fridays, 1 :00 p. m. EDST ; this program 
is sponsored by Louis Philippe, Inc., and 
features Ruth Yorke as the Princess, and 
James Meighan, nephew of Tom Meighan, 
as the young American hero... . 

* * 
AND STILL THEY COME 

The "Bill and Ginger" program has a 
contract renewal. Very glad to hear it; 
these young folk are clever, and the script 
is fine, written by my old friend from WOR 
days, Arthur Q. Bryan. . . . Goldy and 
Dusty are still holding their own on WABC 
each morning at 9 :15. .. . That unique 
person, known as The Voice of Experience, 
is back on the air -waves, giving advice to 
poor human sadly in need of that very use -. 
ful commodity; he has an evening program 
now, coast to coast, which started on Tues- 
day, September 12th, from 8:30 to 8:45 
p. m., EDST. . . Walter Preston is sing- 
ing just as well as ever ; you can hear him 
in the new NBC Sunday night show, 
"Light Opera Nights" ; this show will bring 
back memories to you of that fine old show 
of Philco, when Jessica Dragonette first 
started to sing over the air ; the same theme 
song, "Memories," will be used ; Harold 
Sanford will conduct, and Henry Neeley, 
the old stager, will be the musical master of ceremonies.... Betty Washington is doing 
some good work with her combination vo- 
cal and instrumental trio over WOR; each 
Wednesday, 10 :15 a. m. ; the three girls 
are Betty Washington, Myrna Westcott and 
Willa Renard, known as the Rainbow Trio; 
under the management of Vincent Sorey 

Jerry Macey and Ed Smalle, with 
Roger Bower, have lots of fun during their 
Household Finance program over WOR 
each Wednesday at 9:15 p. m.; they dig 
up the funniest old numbers and put them 
on with all the trimmings.... Sidney Ten 
Eyck has been retained permanently by 
WOR and so his engagement with WCAU, 
Philadelphia has been indefinitely postponed ; 

Sid is looking marvelous, and has developed 
into a regular Broadway Beau Brummel 
. . . Must run along now. See you here 
next week. 

SUBSCRIBE NOW ! 
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tance for subscription for RADIO WORLD, 
one copy each week for specified period. 

$10.00 for two years, 104 issues. 
O $6 for one year, 52 issues. 
rJ $3 for six months, 26 Issues. 

$1.50 for three months, 13 issues. 
SIM extra per year for foreign postage. 
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TRADIOCïRAMS 
By J. Murray Barron 

The Fansteel Products Co., Inc., of 
North Chicago, Ill., announces the ap- 
pointment of Carl G. Howard as sales 
manager of the battery charger division. 
Mr. Howard was an early operator of an 
amateur radio station, from which he 
branched into the broadcasting and sales 
activities. 

* * * 

That the popularity of set construction 
is widespread was conclusively proved 
from a survey recently made in connec- 
tion with the mail order business. A com- 
pletely wired receiver was offered at a 
very low price, with little off for the parts 
to wire the kit yourself, yet the requests 
for diagrams and parts was so large in 
proportion that it left no doubt as to 
whether kits could be sold. In fact, to 
one who would specialize in kits the com- 
petition would be far less than in attempt- 
ing to sell a wired receiver. With a few 
good numbers in the kit line, with a 

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

Harry E. Coy, County Assessor's Office, Omaha, 
Nebr. 

Bertram F. Start (Radio Service Engineer), 110 
Northumberland Park, Tottenham N. 17, Lon- 
don, England. 

Pope Radio Service, James L. Pope, 1963 East 
82nd St., Cleveland, Ohio. 

H. S. Miller, Box 235, Spindale, N. C. 
W. H. Crafts, 3050 West Euclid, Detroit, Mich. 
C. B. Dickey, 1718 Monroe, Toledo, Ohio. 
G. Pasquale, Wellsville S. W. League, 100 Main 

St., Wellsville, N. Y. 
Aubrey E. Fales, 12 Marvin Ave., Shelby, Ohio. 
Oval L. Robinson, 306 Tippett Ave., Morehead, 

Ky. 
Harry Boerstler, 2619 Park Ave., Cincinnati, Ohio. 
Joseph Ingentoff, 336 Locust Ave., Port Chester, 

N. Y. 
M. H. Ryder, 257 So. Palm Drive, Beverly Hills, 

Calif. 
Fred J. Haskell, 532 Ash St., Waukegan, Ill. 
Gustav Harms, 1318 Addison Street, Chicago, Ill. 
A. E. Philbrick, Roxbury, Conn. 
C. M. Findley, 133 E. State St., Kennett Square, 

Penna. 
C. A. Kemnitz, Eldorado, Wisc. 
Frs. Coupai, Brebeuf Co., Terrebonne, P. Q., 

Canada. 
G. B. Martin, 3328 Palmer St., Chicago, Ill. 
John Meehan, 219 Genesee St., Utica, N. Y. 
N. M. Dahlberg, General Merchant, Valemount. 

B. C.. Canada. 
Boris Tolmachoff, "Plum Cottage," Vance Ave., 

Lavallette, N. J. 
Jack Litwin, 576 James St., N., Hamilton, Ont., 

Canada. 
D. W. Rosenzweig, 124 Sterling Ave., Lafayette, 

Louisiana. 
A. N. Horne, care Empire Pipe Line Co., Bartles- 

ville, Okla. 
E. L. Horne, General Radio Repairs, Batesburg. 

S. C. 
W. M. Horton, Lock Box 462, Douglas, Wyoming. 

CORPORATE 
ACTIVITIES 

CORPORATION REPORTS 
B. F. Keith Corporation and subsidiary companies 

-Net loss for quarter ended June 30. 1933, 
$187,127, against a net profit of $43,101 for the 
quarter ended March 31, 1933. The net loss for 
the six months ended June 30 was $144,025, com- 
pared with a net income of $233,424 for the cor- 
responding period of 1932. 

BANKRUPTCY PROCEEDINGS 
Assignments 

Lyman Radio Mfg. Co., Inc., address, 142 Liberty 
St.. New York City, assigned to Fred S. Hare, 
of 15 Vanderbilt Ave., New York City. 

Musique Radio Mfg. Co., Inc., 142 Liberty Street, 
New York City, also assigned to Fred S. Hare, 
15 Vanderbilt Ave.. New York City. 

Petitions Filed- Against 
Plaza Music Co.. Inc., radio and music store, 

of 10 West 20th St., New York City, petition 
filed by Electric Motive Mfg. Co., for $624; 
by William Brand & Co., for $32; and by Con- 
course Condenser Co., for $389. 

reasonable price and proper publicity, a 
substantial business could be created. The 
field is so large that the surface isn't even 
scratched. 

* * * 

After the lean years of both storekeeper 
and the public, now to see the decided 
change surely makes a fellow feel like 
living. It's like recovering from a bad 
illness, or the passing of a terrible storm, 
with the sun bright after it has been 
hidden for days. With the aid of the 
NRA, progress has actually been made 
and so many of us know dozens who have 
returned to work, besides other who have 
had incomes increased and hours short- 
ened, that we just must believe times are 
on the uptrend. 

* * * 

RCA Radiotron Co., Inc., manufacturer 
of radio tubes, has signed the blanket 
NRA code. 

GOOD RADIO BOOKS 
"EXPERIMENTAL RADIO ENGINEERING," 
by Prof. John H. Morecroft, of the Department o1 

Electrical Engineering, Columbia University. A 
companion book to the author's "Principles of 
Radio Communication," but in itself a text on prac 
tical radio measurements. Cloth bound, 345 page. 
6 x 9, 250 figures $3.511 

'FOUNDATIONS OF RADIO," by Rudolph L 
Duncan. A treatise for the beginner, setting forth 
clearly and carefully the electrical phenomena asso- 
ciated with radio. Just the book to give you a 
firm grip on the subject $2.54 

"THE RADIO HANDBOOK," by James A. Moyer 
and John F. Wostrel, both of the Massachusetts 
Department of Education. Meets the need for a 
complete digest of authoritative radio data, both 
theoretical and practical. Flexible binding, 85f 
pages, 650 illustrations $5.114 

Remit with order. We pay transportation 

RADIO WORLD 
145 WEST 45th ST., NEW YORK, N. Y. 

PIGTAIL 

RESISTORS 
Finest Grade Fixed Resistors Made. 

RMA Color Coded 
1 Watt, llc Each 

RESISTANCE 
Ohms Meg. 

COLOR 
Body End 

CODE 
Dot 

175 0.000175 Brown Violet Brown 
350 0.00335 Orange Green Brown 
800 0.0008 Gray Black Brown 

1,200 0.0312 Brown Red Red 
2,000 0.002 Red Black Red 
2,700 0.0027 Red Violet Red 
3,500 0.0035 Orange Green Red 
4,200 0.0042 Yellow Red Red 
5,000 0.005 Red Black Red 

10,000 0.01 Brown Black Orange 
20,000 0.02 Red Black Orange 
25,000 0.025 Red Green Orange 
50,000 0.05 Green Black Orange 
60,000 0.06 Blue Black Orange 

100,000 0.1 Brown Black Yellow 
250,000 0.25 Red Green Yellow 
500,000 0.5 Green Black Yellow 
600,000 0.6 Blue Black Yellow 

1,500,000 1.5 Brown Green Green 
2,000,000 2.0 Red Black Green 
5,000,000 5.0 Green Black Green 

2 Watts, 16c Each 
3,500 0.0035 

1 

Not Color Coded, but 
10,000 0.01 Marked. Size 155" long 

fib" diameter. 
3 Watts, 24c Each 

Not Color Coded, but 2,000 0.002 Marked. Size lys" long 
x %" diameter 

5 Watts, 42e Each 
775 0.00775 1 Not Color Cd" , 

15.000 0.015 ll Marked. Size 
ode2r 

/, long 
x diameter. 

DIRECT RADIO COMPANY 
143 WEST 45TH STREET 

NEW YORK, N. Y. 

WAFER SOCKETS 
6/32 mounting holes, 1 -11/16 inches apart; 
central socket hole recommended, 134 inches, 
although 1 3 inches may be used. 
UX, with insulator 
UY. with insulator 100ee 
Slx -pin, with insulator 110 
Seven -pin, with insulator 12A 

HENNESSY RADIO PUBS. CORP. 
145 WEST 45th STREET, N. Y. CITY 

MAGNET WI12E TABLE 
The magnet 

wire table here- 
with is useful for 
determining axial 
length of c o i l 
windings, o r , if 
the length a n d 
wire size are 
known, the num- 
ber of turns, and 
indirectly the in- 
ductance. 

Another useful 
purpose is deter- 
mination of the 
approximate 
amount of wire 
for current shunts 
across meters. 
Moving the deci- 
mal point three 
places to the left, 
under continuous 
current ohms per 
1,000 feet, gives 
the resistance per 
foot. For instance, 
No. 40 wire has a 
c -c resistance of a 
little more than 1 

ohm per f oat. 
From the known 
meter resistance 
and sensitivity, the 
required shunt may 
be calculated, the ap- 
proximate length of 
wire obtained from 
the table. For low re- 
sistance shunts do not 
use the finer wires. 

Turns Per Inch 

V 

f 
h 

.o É 
V 

14 2.525 
15 3.184 16.9 
16 4.016 18.9 
17 5.064 21.2 
18 6.385 23.6 
19 8.051 26.3 
20 10.15 29.4 

21 12.80 32.7 
22 16.14 36.6 
33 20.36 40.6 
24 25.67 45.2 
25 32.37 50.2 
26 40.81 55.8 

27 51.47 61.7 
28 64.90 68.4 
29 81.83 75.1 

30 103.20 83.1 
31 130.10 91.5 
12 164.10 100.5 
33 206.90 110.1 

34 260.90 120.4 
35 329.00 131.4 
16 418.80 142.8 

i7 523.10 155.0 
38 659.60 167.7 

39 831.80 180.5 

40 1,049.00 194.5 

16.3 

18.2 

20.3 
22.6 
25.1 
27.8 
30.8 
34.2 
37.7 
41.6 
45.8 
50.5 

55.5 
60.9 
67.1 

73.2 
79.3 
86.5 
93.6 

101.0 
108.5 
116.2 
124.2 
132.2 
140.2 
148.3 

15.6 
16.1 
17.9 
19.9 
22.1 
24.4 
27.0 

29.8 
33.0 
36.2 
39.8 
43.6 
47.8 
52.0 
56.8 
61.3 
66.5 
71.9 
77.2 
82.8 
88.4 
94.3 

100.0 
105.8 
111.6 
117.2 
122.8 

13.6 
15.1 

16.7 
18.2 
20.2 
22.2 
24.3 
26.7 

29.2 
31.6 

34.4 
37.2 
40.1 

43.1 
46.2 
49.2 
52.5 
55.8 
58.9 
62.1 

65.3 
68.4 
71.4 
74.3 
77.1 
79.8 
82.3 

15.2 
17.0 

19.1 

21.5 
23.9 
26.8 
30.1 

33.7 
37.7 
42.3 
47.1 
52.9 
59.1 
66.2 
74.1 

83.3 
92.2 

103.4 
115.6 
129.3 
144.9 
162.3 
181.8 
202.4 
29.7 
252.5 
280.1 

18.4 17.7 
20.5 19.7 
22.8 21.8 
25.4 24.2 
28.4 26.9 
31.6 29.8 
35.0 32.8 
39.0 36.4 
43.1 39.8 
47.8 43.8 
52.9 48.0 
58.4 52.9 
64.5 57.8 
71.4 64.1 
77.8 69.2 
85.6 75.3 
93.8 81.6 

102.7 88.2 
112.3 95.2 
122.5 102.4 
133.3 109.8 
144.1 117.1 

156.4 125.1 

167.7 132.2 
179.5 139.4 

14.1 

15.6 
17.4 

19.3 
21.4 
23.6 
26.1 
28.9 
31.7 
34.9 
38.1 
42.8 
45.7 
49.7 
54.0 
58.8 
63.0 
68.1 
73.2 
78.5 
84.0 
89.6 
95.2 

100.6 
106.4 
111.6 
116.6 

13.3 
14.8 
16.3 

17.9 
19.7 
21.5 
23.6 
25.9 
28.1 
30.6 
33.1 
35.8 
38.6 
41.4 
44.4 
47.6 
50.3 
53.5 
56.6 

59.7 
62.8 
65.9 
68.9 
71.7 
74.6 
77.1 
79.5 

1 
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MODEL SHIELDED TEST OSCILLATOR! 
Either 541.1511 kc Fundamental Model, a -c or battery; or 500 to 1,504 kc Fundamental Model, (broadcast band) a -c or battery, available. 

AN Improved modulated teat oscillator. funda- 
meoul frequencies. 51 to lie ke, enabling 
lining up of intermediate freeueter ampli- 

fiers, t -r -f and oscillator eireu1U. is Dow ready. 
It is shielded In metal box 91/2" wide x 11/2" 
deep x 454" high. with beautiful Jainism' finish. 
The test oscillator is obtainable In two models. 
one for -c operation, the other for battery opera- 
tion. The same cabinet II used for both. 

The a -e model not only is shielded but has the 
line blocked. that is. radio frequencies generated 
by the oscillator cannot be communicated to the 
tested set by way of the -e line. This U 
neee1ary counterpart to shielding. sad special 
circuit had to be devised to solve the problem. 

The modulation in the s -e model ti the a -e line 
frequency. 60 eyelet, effected by using the line 
voltage on the plate of the tube. In the cabinet 
there 1s a very high resistance between the shield 
cabinet and the a -e, a double preventive of llne- 
shorting and application of - line voltage to the 
user. 

The oscillator is equipped with a repot poet. 
No ground connection used be rued, as the cir- 
cuit 1u sumelently grounded through the power 
transformer capacity to prevent body capacity 
effects in tuning. 

The frequencies are more accurately read than 
normal use requires, being never more than 2% 
off, and usually not more than 1% off. many 
reading. being right on the dot (no discernible 
difference). The frequency stability iu of high 
order from 100 to 60 M. and somewhat leas from 
100 to 150 ke. Zero beats are guaranteed at all 
frequencies. 

The oscillator was designed by Herman Bernard 
and U manufactured under the supervision of 
graduals of the Massachusetts Institute of Tech- 
nology. 

Either model FREE with two -year subscription for Radio World 

The test oscillator has a frequency- calibrated dial, 350 
to 50 kc, with 1 kc separation between SO and 80 kc and 
2 kc separation between 80 and 150 kc. Intermediate 
frequencies are imprinted on the upper tier. Broadcast 
frequencies are obtainable on tenth harmonics (500 to 
1,500 ice). 

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

(104 issues) $12.00 
THE a -e model te completely self -operated tad 

requires a 60 tube. The battery modal re- 
quire' external 22.5 -volt small B battery and 

1.5 -volt dry cell, besides 230 tube. The use of 
1.5 volts lmtead of I volts on the filament increases 
the plate impedance and the operating stabIUb. 

The battery model 1. modulated by a Met - 
pitched note. Zero beats are not obtainable with 
the battery modeL 

Directions fer Use 
Remove the four screws and the slip cover, in- 

sert the 56 tube ta 1U socket, restore the cover 
and screws, connect the -e attachment plug te the 
wall socket, and the a -e test oscillator is ready 
for service. 

For testing some particular set, follow the direc- 
tion. given by the designer or manufacturer. In the 
absence of such directions. use the following method. 

Mentally affix a cipher to the re/humid fre- 
quencies an the lower tier lao 50 is read as 600, 
and 150 as 1,500), and set the 'Sal for any de- 
sired broadcast frequency. Connect a wire from 
output port of tart oscillator to antenna post of set. 
Leave aerial on for zero beats, off otherwise. At 
resonance the hum will be heard. Off resonance 
it will not be heard. For testing intermediate fre- 
quencies, connect the wire to plate of the Snit 
detector roeket. The first detector tube may be 
left in place and bared wire pushed Into the plate 
spring. The Intermediates then are tuned for 
etrongert hum response. If an output meter is 
used. tune for greatest needle deflection. 

The battery model is connected to voltage sources 
as marked on oscillator outleads and Is used the 
Came Way. 

NO MORE 
CALCULATING 

OF INDUCTANCE! 
Get your answers 
accurately from 
curves in the only 
book of its kind in 
the world, "The In- 
ductance Author- 
ity," by Edward M. 
Shiepe, B.S., M.E.E. 
Two charts, one in 
the book, the other 
(18x20 inches) as a 
supplement, relate 
inductance, capacity 
and frequency, the 
large one from ultra 
to audio frequencies. 
Thirty -five charts, 
with 13 curves on 
each, cover the 

numbers of turns and inductive results for 
solenoids, for 35 wire sizes and insulation 
types. Wire sizes are Nos. 14, 16, 18, 20, 22, 

24, 26, 28, 30, 31 and 32. Insulations: single 
silk, double silk- single cotton, double cotton 
and enamel. Form diameters: 3/4, %, 1, 1t /s, 
13 /s, It /2, 1%, 2, 2'/a 2t /, 2% and 3 inches. 
Pages 9x12, printed on one side only. Price, 
$2.00 postpaid, including supplement. 

RADIO WORLD 
145 WEST 45TH ST., NEW YORK CITY 

SOLDERING IRON 

F R E E 
Works on 110.120 volts AC or DC, power, 
50 watts. A serviceable iron, with copper 
tip, 5 ft. cable and male plug. Send 01.50 
for 13 weeks' subscription for Radio World 
and get these free) Please state if you are 
renewing existing subscription. 

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

115 DIAGRAMS FREE 
115 Circuit Diagrams of Commercial Receivers and 

Power Supplies supplementing the diagrams in John F 

Rider's 'Trouble Shooter's Manual." These 'charnels 
diagrams of factory-made receivers. riving the mans 
facturer's name and model number on each diagram, is 
elude the MOST IMPORTANT SCREEN GRID RR 
CEDERS. 

The 115 diagrams, each in black and white. on sheets 

8% x 11 inches. punched with three standard boles for 

loose -leaf binding. eosetitute supplement that must be 

obtained by all possessors of "Trouble Shooter's Manual." 
to make the manual complete 

Circuit include Bosch 54 D. C. screen )rid; Balkite 
Model T. Crosley 20. 21. 22 screen grid: Eveready sertes 

5e screen grid: trio 224 A.C. screen grid; Peerless 
Eleetrostetle series: Philco 76 screen mid. 

Subscribe for Radio World for 9 months at the regale* 
subseriptlo rate of $1.50, and have there diagram de 

livered to you TRtEI 
Present subscribers may take advantage of tkir 
offer. Please bist o cross litre to expedite 
extending your expiration date. 

Radio World. 145 West 45th 5t., New York. N. T 

LAPEL 
MICROPHONE 

A single- button car - 
bon-granule lapel mi- 
crophone, impedance 
200 ohms, requiring 
4.5 -volt excitation, of 
good frequency char- 
acteristics, and both 
handy and inconspicu- 
ous. Outside diameter, 
15 /e inches. The case 
is chromium-plated 
brass. The excitation 
may be provided by 
introducing the micro- 

phone in a cathode circuit carrying around 20 
to 25 milliamperes, or a 4.5 -volt C biasing 
battery may be used. Net price, $2.95. 

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

COMPLETE YOUR SUMMER FILE 
OF RADIO WORLD 

If you are short of any summer issues 
of Radio World, send us 15c for each 
copy or any 8 for $1.00. Or start your 
subscription with any date you wish. 
Radio World, 145 W. 45th St., N. Y. C. 

CIRCUITS AND SERVICE DETAILS 
OF COMMERCIAL RECEIVERS in issues of 
Radio World as follows: The Philco Model 15 
Superheterodyne, Oct. 29, 1932; Philco' 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, 
$1.00. Radio World, 145 W. 45th St., New York 
City. 

BOOKS AT A PRICE 
"The Superheterodyne," by J. E. Anderson and 

Herman Bernard. A treatise on the theory and 
practice of the outstanding circuit of the day. 
Special problems of superheterodynea treated au- 
thoritatively. Per copy. (Cat. AB -9H). poatpald 505 

"Foothold on Radio," by Anderson and Bernard. A 
simple and elementary exposition of how broad- 
casting Is conducted, with nome receiver elrculta 
and an explanation of their functioning. (Cat. 
AB -FH). postpaid 254 

HENNESSY RADIO PUBS. CORP. 
143 West 45th St. New York City 

Vol. III of RIDER'S MANUAL (A New Book) 
Just out, John F. Rider's Vol. III Manual weighs nearly 11 lbs. and has 1.100 pages, 

all diagrams of commercial receivers. etc. (no text). Sete announced up to May 
1st, 1933, are included -and complete Information on every one, Including resistance 
saes. The volume 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 receiver. manu- 
factured and sold in the United States between January, 1921 and January, 1933 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 schematic 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; alignment and Inter- 
mediate- frequency adjustment Instructions; color coding; transformer connections; point - 
to -point data; continuity test data; parts list with prices; special notes. 

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

A complete table of I -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. 

Order Cat. RM -3 @ $7.50. Remit with order and we pay postage. Order C.O.D. 
and you Day postage. 

Volume I -Order Cat. RM -1 @ $7.50 

Volume II -Order Cat. 11M -2 @ $6.50 

Volume III of Rider's Man- 
ual has a page sequence In 
accordance with Vols. I end II, and is not cumulative, or 
repetitive of the earlier vol- 
umes. However, It contains 
an index for all three vol- 
umes. 

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