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The RADIO CONSTRUCTION LIBRARY

A MODERN SELF-TRAINING AND REFERENCE COURSE IN RADIO
CONSTRUCTION AND SERVICING—
—including the construction of

SHORT-WAVE SETS and TELEVISION RECEIVERS

HIS modern radio library, in addition

I to providing a thorough background

of fundamental principles, covers fully
the construction, operation and servicing of
the latest type of receivers, including short-
wave sets and television receivers.

The books serve alike the needs of the
commercial radio dealer, set builder, radio
installer and serviceman, as well as the
amateur who keeps abreast of up-to-date
broadcast reception by building his own set
or changing the hookup.

Complete Data on
Modern Radio Construction
and Repairing
The Radio Construction Library is both a
homie study course and a ready means of
reference. It provides step-by-step infor-
mation on every phase of radio set-building,
trouble-shooting, installation and servicing.
It presenta the latest data on sets, loud-
speakers, and vacuum tubes, and con-
tains complete information for the construc-
tion of short-wave and television receivers,
With this set the serviceman is enabled
to locate quickly all kinds of faults in
installation, operation and reception. The
books give the dealer a fund of knowledge
upon which to draw in selling his sets,
enable the amateur set builder to obtain
the greatest benefit from his hobby and
show the professional how to make his

work more profitable.

VOLUME |

PRACTICAL RADIO
378 pages, 8% x 8, 223 Illustratiens
This s 8 *‘foundation’ book, It presents those principles
involved ip radio broadcasting and receiving which both
the amateur and technically-trained expert must know in
order to achieve -results. )
The book includes a trouble chart which gives at a
glance the probable cause of most radio treubles.

VOLUME I

RADJIO CONSTRUCTION AND
REPAIRING
386 pages, 5%z x 8, 179 lliustrations

This volume discusses the building of modern radio sets,
including superbeterodynes and short-wavé recetvers. It
8130 covers the construction of loud speakers, eliminstors
and chargers, snd includes complete information—disgrams.
list of' parts, detailed specifications, etc., for the con-
struction and operation of a television recetver.

Detatled information 18 also given on testing snd repair-
ing radio receiving sets,

VOLUME 111

RADIO RECEIVING TUBES
323 pages, 5% x 8, 203 Illustrations

This volume discusses in complete and clesr detatl
the varfous functions of the radio vacuum tube, Includ-
ing the new types that have come into gemeral use. The
text covers the construction, action, reactivation and
testing of tubes and also shows how they are employed

remote control. Industrial processes and precision
measurements.

Practical {illustrations show how the vacuum tube is
employed In prospecting, distant control of airplsnes,
sutomatic packaging machinery, surgery, and time switches.

3 volumes, ¢ x 9, 1087 pages, 605 {llustrations, $7.50 complete—or any one book for $2.50.
Book Dept.,, RADIO WORLD, 145 West 45th Street, New York City

World-Famous
SHORT-WAVE PRODUCT

“COSMAN TWO”

“DUO WONDER”

Y

Battery operated S. W. recetver. Novel rack per-
mits placing of five coils in proper band order—no
groping for coils. Efficient design permits tuning
from 15 to 200 meters. The regular broadcast
band can be tuned with a broadcast coil (200 to
550 meters) at additional cost of 39%. Uses a 232
:and 233 tube.

Kit of parts................... $5.95
‘Wired and tested ............. 1.50 extra
Set of RCA licensed tubes..... 1.40

2-in-1 short wave receiver. Features the new type
“19* tube. Supplied with coils to cover the
entire wave band, without any gaps whatsvever,
from 15 to 200 meters. A fifth coil, covering the
broadcast band (200-550 meters) supplied for 3%
additional.

Kit of parts ...........cconnen $4.95
Wired and tested.............. 1.00 extra
RCA licensed ’19 tube......... .60

RELIABLE RADIO CO., 145 W. 45th St., New York

unless subscribers
| is to be a change in your address.

TO RADIO WORLD SUBSCRIBERS:

Congress recently enacted a law making it compulsory for postmasters to charge publishers
two cents for every change of address filed with the post office.

This means an annual expense of a substantial sum of money to Radio World every year
immediately notify our Subscription Department of changes in address.
Please let our Subscription Departn)eTll-n't nl]l(ear ﬁ!'om you just as soon as you kmow that there

ank you

| Subscription Department, RADIO WORLD, 145 W, 45th St., N. Y. C.

Three-gang 0.00014 mfd. tuning condenser, with
high shields between sections. Trimmers built in
on two of the sections. Section with trimmer off
is to be used for antenna-stage tuning. As a
series variable antenna condenser, of 50 mmfd.
or somewhat less, is recommended, and changes
the tuning of this stage, no fixed trimmer is
necessary here. The condenser has brass plates,
such as the most expensive condensers have, and
has %’ shaft. Shipping weight 4 lbs. Send $3.00
for 26-week subscription for RADIO WORLD (%
issues, one each week), and ask for P-1031. We
pay transportation on these condensers.

Radio World, 145 W, 45th St., New York, N. Y.

e i -

John F. Rider’s Vol. IV
Perpetual Trouble Shooter

SERVIC]NG‘ during 1934 will be more com-

plicated than at any time during the past 14

years ol radio activity. Volume IV is yeur

means of combating the numerous highly scien.
ufic problems ol design introduced by the receivers
sold during 1933.

“] do not hesitate to say that Volume IV s the
most important of all the manuals | have issued.
Volumes I, 11 and 111 found their place in the serv-
«wing world as important aids to the service mus ...

“Volume 1V is destined to be more tham just am
important aid. . . . It will be a vital necessity. . . .
{ am firm in the belief that because the contemts of
Volume 1V cover the most sciemtific and complicated
radio receivers ever produced in the history of the
radio industry—its ownership will mean the differ-
ence belween success and failure when servicing the
1933 crop of radio receivers. John F. Rider.”

Volume [V has in it 1040 pages in the loose leaf
binder; about 20 pages in a separate supplement
and the index, covering all of the manuals, totals
about 40 pages, making a grand totel of epproxi-
mately 1100 pages.

The binder used in Volume IV is identical to
that employed for Volume III. It is loose lest
employing the finest of materials. Aligner bar “in-
«tant removal’’ mechanism is employed.

. Volume 1V, Price $7.50, postpaid
Also:
Volume I, Rider’s Perpetual Trouble Shooters

Mdnual oo op g ey T .50
Volume II-—Does not duplicate Vol. 1. . ... 6.50
Volume TTMo o moes b o . oo i 5 bt - D8 s oo 7.50
Rider's Combination “3 in 1" Manual, now

ready (Vols. I, I and III). .. ............ 21.50
Rider's Combination 3 in 1”7 Manual, with

earrying handles ........................ 25,00

Address: BOOK DEPT.

RADIO WORLD

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

FREE with a $1.00
8-weeks Subscription

NEW STAR
MIDGET
CONDENSERS
Cho}se :l 15 land 25

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.

RADIO WORLD

145 West 45th St, New York City
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A Compact Bandspread

Super

All-Wave 5-Tube Circuit Has Beat Oscillator

By L. C. Raleigh

ALL-STAR JUNIOR DEVELOPS
BIG OUTPUT FROM FEW TUBES
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A circuit showing a five-tube design
lot is obtainable from five

D UE largely to the efficiency obtain-
able from present-day tubes, a re-
ceiver of some consequence may be built,
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for all-wave, bandspread and beat-oscillator performance. That quite a

tubes this circuit abundantly proves.

using only five tubes, and one of these
tubes is the rectifier. The diagram of
this bandspread receiver is shown here-

It is the All-Star Junior.

with. On the front cover is a reproduc-
tion of a photograph of the built-up re-
ceiver. (Continued on next page)

Coils

Two coils, one for antenna, one for oscil-
lator, for each frequency band as fol-
low:

540-1,200 ke.

1,100-2,300 ke.

2,200-4,400 kc.

3,800-8,900 kc.

7,750-16,000 ke,

15.5-30 mgec.

Input i-f transformer, 370 kc.

Output i-f transformer, 370 kc.

Beat-frequency oscillator Coil.

R-F choke, 16 millihenries.

Condensers

Two 140 mmfd. variable condensers.
Dual 35 mmfd. variable condensers.
Three sections, each one 4 mifd. 450 volts.
.1 mfd. 400 volt condenser.

LIST OF PARTS

.25 mfd: 400 volt condenser.
.05 mfd. 400 volt condenser
.03 mfd. 400 volt condenser.
.01 mfd. 400 volt condenser.
.0005 mfd. mica condenser.
.0001 mfd. mica condenser.
10 mfd. 25 volt condenser.

Resistors
300 ohm.
3,000 ohm.
50,000 ohm.
20,000 ohm.
500 ohm.
200,000 ohm.
500,000 ohm.
25,000 ohm.
I meg.
250,000 ohm.
10,000 ohm, 10 watt.
15,000 ohm, 10 watt.

260 1o 25000 ohm potentiometer, loga-
rithmic taper, with a-c switch attached.

Other Requirements

Dynamic speaker, 1,000-ohm field; with
output transformer built in, 24-inch a-c¢
cable and a plug.

Three tube shields and bases.

Eight wafer sockets: two 7-prong, two
6-prong; three 4-prong and one 5-
prong. (One of the “fours” is for
speaker, the “five” is for oscillator coil.)

Tubes: One 6A7, one 6F7, one 77, one 42,
one 80.

One rotary switch S.P. S.T.

One toggle switch S.P. S.T.

Three binding posts (two antenna, one
ground).

Three grid clips.

Two bar knobs for 14” shafts.

Nuts, bolts, soldering lugs.

wwWww americanradiohictorvy com
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Front view of the compact all-wave superheterodyne.

(Continued from preceding page)
This is an all-wave superheterodyne,
capable of being tuned from 30 mega-
cycles to 545 kilocycles. The volume
and tone quality are satisfactory.
The tubes are used as follows:
6A7 mixer and electron-coupled oscillator,
6F7 pentode intermediate-frequency am-
plifier and triode beat frequency oscil-
lator.
77 detector and amplifier.
42 power output tube.
80 full-wave rectifier.
The i-f is tuned to 370 kc.

The Bandspread Method

The bandspread method of tuning con-
sists of the use of two tank condensers
for first selection of any particular wave
band within the range of the coils being
used. After setting the tank condensers,
the main tuning dial which operates two
sections of the gang tuning condenser is
used to select the desired station. The
vernier reduction mechanism of this dial
spreads the scale over 270 degrees of an
illuminated airplane type dial. Stations
may be logged for future reference with
accuracy. This spreading of stations
over the dial may be compared to con-
ditions in the broadcast band familiar to
the standard broadcast tuning. WGN,
WOR and WLW are bunched on three
points of the usual receiver’s dial. On
this set, these three stations may he
spread over a dozen points, and with the

SUBSCRIBE NOW!

YOU CAN GET TWO FULL YEARS-—
184 ISSUES—ONE EACH WEEK-FOR f$10.0¢

Rapio Worep, 145 West 45th St., New
York City. Enclosed please find my remit-
tance for subscription for RaApio WorLp.
one copy each week for specified period.

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

$1.50 for three months, 13 issues.
$1.00 extra per year for foreign postage.

g aopgag

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

Your name ........coiiiiiiiiiiiiaieea

AdGress ... e

Fitve wxl o ian

aid of the beat-frequency oscillator, each
station may be tuned in accurately. In
trans-oceanic reception, stations in sev-
eral countries may be within a wave band
of two or three meters. The bandspread-
ing device separates these stations.

The range of 30 mgc to 545 ke, or 10
to 550 meters, is accomplished with six
pair of plug-in coils.

The selection of a speaker and a baffle
or housing for it partly determines the
tone quality. The electrical output of
the receiver is good between 70 cycles
and 5,000 cycles. The larger the speaker
baffle, the more efficiently the deep tones
will be reproduced. A tone control is
not used because it reduces the intensity
of the higher audio frequencies which go
to to make realistic reproduction possible.
Experimenters who desire tone control
may instal a 500,000-ohmm rheostat in se-
ries with an 0.05 condenser across the
250,000 ohm detector plate resistor and
suppress the higher audio frequencies.

Speaker Field Filter

Standard 110- to 120-volt, 60-cycle a.c.
is the only suitable source of power. The
set is designed with low current consum-
mg 6.3 volt tubes; hence it draws less
than 60 watts from the electric system.
A standard type 80 rectifier tube in a
well-filtered B supply, using dry electro-
Ivtic filter condensers and the 1,000 ohm
field of the dynamic speaker as part of
the filter, delivers hum-free power to the
tubes. A line filter condenser in the trans-
former primary prevents some outside
interference from entering the receiver
due to the antenna effect of the a-c cable
and the line itself.

Good quality tubes are essential. Select
the brand with which you are most fa-
miliar. The set does not require matched
or specially selected tubes so long as
the tubes actually used are in good con-
dition.

The dynamic speaker must have 1,000
ohms field resistance (within 10% is sat-
isfactory). It must be equipped with an
output transformer which will match the
7.000-ohm recommended output load of
the 42 power tube. A four-prong plug,
its size equivalent to the base and pin
arrangement of a type 80 tube, is re-
quired to connect the speaker to the out-
put socket on the back of the chassis.

The aerial may be a plain wire 40 to
80 feet long and from 10 to 40 feet above
ground or metal roofing. It should con-
sist of one piece of good copper aerial
wire well insulated with glass or porce-
lain. A connection to the earth through
a water pipe or buried metal plate is re-
quired with this type of aerial. In lo-
cations where interference is encountered,
the doublet aerial systemn of two equal
lengths of aerial pickup wire should be
connected to a twisted pair transmission
wire lead-in and connected to the set

oo erearrachohistornycom

without a ground wire. Special trans-
former coupled doublet antenna systems
will operate well with this set.

Beat Frequency Oscillator

Anyone familiar with a soldering iron,
screw driver, and pliers can assemble the
set in a few hours.

Two features which assure the builder
of better performance from the set are
the beat-frequency oscillator and the
bandspread tuning system. The beat os-
cillator permits tuning in the carrier of
distant stations even though no signal is
being transmitted at the moment. As
many Asiatic and European stations have
long silent periods hetween announce-
ments, this is the only method by which
the listener can detect the presence of
the station’s carrier wave. The band-
spread tuning system spaces stations over
the main tuning dial and permits accurate
logging of the congested channels. Often
ten or twelve stations will be on, sav,
the 49-meter band simultaneously. No
ordinary short-wave set can possibly se-
lect a particular station in this important
imternational channel and log its position
accurately. With the bandspread method
of tuning every signal has a definite spot
on the dial scale.

The circuit employs a 6A7 tube as a
combination oscillator and mixer. A 6F7
pentode-triode functions as an i-f ampli-
fier on a frequency of 370 ke. The triode
part of the 6F7 is connected as a beat-
frequency oscillator with a control switch
on the front panel. A 77 pentode de-
tector is resistance coupled to a type 42
pentode power tube. A standard 80 recti-
fier tube is used in the well filtered power
pack of the B supply. The circuit calls
tor a dynamic speaker with an inductive
hum-bucking field shunt, and a transfor-
mer to match the speaker’s voice coil to
the type 42 tube.

Constructional Steps

The assembly of this circuit, called the
All-Star Junior, has been simplified. The
parts are mounted on the chassis deck
as the assembly progresses, the front
panel being mounted last as a precaution
against marring the finish or breaking
the glass window of the airplane type
tuning dial. The first step is to mount
the wafer type sockets with 6 32 1% inch
bolts and lock washers. The power trans-
former and choke are mounted next. With
these parts in place the preliminary wir-
ing may be installed. The second series
of assembly operations involves the con-
trols which appear on the front of the
panel. From left to right these are: the
local distance switch, the Hammarlund
oscillator tank condenser, the beat-fre-
quency toggle switch, the Hammarlund
detector tank condenser, and the logarith-
mic-tapered 25,000 ohm potentiometer and
power switch combined.

The 6A7, 6F7, and 77 tubes must be
shielded. Shields with mounting bases
punched for 114" centers were used on
the laboratory models and proved suc
cessful in suppressing all oscillation re-
sulting from coupling between tubes.

Six pair of coils are recommended for
all-wave reception. The oscillator coils
have five prongs and the detector coils
have four prongs.

SOCKET CONTACT RESISTANCE

Whenever tubes are used that carry
heavy current or that are especially de-
pendent on just the right filament voltage.
as where the mutual conductance is high,
the socket contacts must be especially
good. This means low contact resistance.
Tubes such as the 2A3, 8 and 83 fall into
this category.

The mercury-vapor rectifiers require
this condition for reasons of regulation,
especially as there might be inconstancy
of the high contact resistance. ’

P,
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Principles of Matching
Maximum Power Transfered When Load

Equals Supply Impedance
By M. N. Beitman and I. Gebel

T 1s of interest to know how electrical

power may be transferred efficiently
and with the mintmum of distortion. A
common example of power transfer, en-
countered in every loudspeaker system, 1s
the impedance matching of the output
power tube to the loudspeaker voice coil.

Consider a generator G, which may be
a vacuum tube, generating an electo-mo-
tive force E, and having internal resist-
ance R. Let further a load RL be con-
nected to the generator, Fig. 1. The cir-
cuit equivalent to this is where voltage E
1s imposed on R and RL in series, Fig. 2.
According to Ohm’s Law current

will flow in the circuit. The power used

by the load is

=PI 2R rrr v wt simt s nnnbbe S0 (2)
or on substituting (1) in (2)
E2RL
Wee———— (3)
(R 4+ R1)2

differentiating this equation and setting it
equal to zero to find the maximum power,
we have

dW
= RawRL =0 ..duuttsbndas H
dRr
ar
R=Rr .........ooiiiii (5)

In other words the maximum power
transfer occurs when the load equals the
source. For a.c, in a similar manner, it
can be shown that for maximum power
transfer the impedance of the load should
equal that of the source.

The Radio Example

However, in radio practice it becomes
necessary to further consider the asso-
ciated distortion. Many times the effi-
ciency of power transfer is sacrificed to
keep distortion of certain types within
the allowed limits. For example, pentode
type power tubes are not loaded for maxi-
mum power output, but at some point
where some power is lost to obtain less
harmonic distortion.

The source of current is usually referred
to as simply the source, and the load cir-
cuit is termed the sink. If the impedances
of the source and sink do not match, i.e.,
do not approach each other in value, a
loss of power occurs. The greatest trans-
fer of power occurs when the sink and
source are equal (5), in that case useful
power equals to

E2?
W= —— (6)
4R
Now the power obtained with a sink RL
is expressed by
E?RL

and this divided by the maximum power
obtainable (6) and multiplied by 100 will
give per cent. efficiency of power transfer:
4RRL
% efficiency =100 ————— ., . (8)
(R 4+ RL)?

Turns Ratio Considered

Now from this formula it is evident

At left, a load
R, connected
to a generator,
G. At right, the 5)6 E
equivalent \
series circuit. |
1
FIG. 1

that when the source is of a value close
to that of the sink, no appreciable loss of
power occurs. This same reasoning ap-
plies to alternating currents, and the very
same formulas may be used if only re-
sistance is considered or if the phase
angle is small.

With alternating currents, of course. a
transformer may be used to match two
unequal impedances. A transformer makes
the source appear to the load as if its
impedance has been multiplied by the
square of the turns ratio. If, for example,
a power tube requiring a 5,000. ohm load
is to be coupled to a voice coil having a
resistance of 8 ohms, an output trans-
former having a turn ratio of 25 to 1 will
enable the maximum power transfer to
take place (25X 25X 8 = 5,000).

However, it is not always advisable to
use a transformer where the mismatch is
but slight. Some loss always takes place
in the transformer, and at times this loss
may be greater than the one encountered
if the two impedances are connected di-
rectly. A transformer further usually
shows discrimination for different fire-

FIG. 2

quencies, and may cause more distortion
than slightly mismatched source and sink.

Where Difference Is Small

For example if a 600-ohm load (sink) is
to be coupled to a 500-ohm line, a ques-
tion arises whether it is advisable to use
a transformer. Of course, in this case and
other similar situations the answer will
depend somewhat on the allowable dis-
tortion and the quality of the trans-
former available. Judging of hand, a
transformer does not seem to be needed.
On substituting the values in question in
equation (7), the efficiency is found to be
more than 99%. Surely this value could
not be approached even with the best lab-
oratory transformer.

But if the impedances at different fre-
quencies are not constant, losses at some
frequencies may be much larger and ne-
cessitate the use of a suitable transformer.
This, although possessing a larger aver-
age loss, does not discriminate to any
large extent any group of frequencies in-
volved.

65,000,000 Tubes Sold in 1934;
Year’s Increase 10,000,600

By BOND GREDDES

Executive Vice-President, Radio Manufac-
turers Association

Generally, the radio industry in 1934 en-
joyed its best business since the depres-
sion. In total volume of receiving sets,
tubes and parts and accessories, and also
in unit value, there were substantial in-
creases during 1934, largely due to intro-
duction and wide public acceptance of
the new modern dual-wave and all-wave
receivers.

Estimates of 1934 sales are now coming
from many quarters prior to compilation
of final statistics. The best information
now available indicates that 1934 sales of
receivers totaled at least 4,500,000, and
tubes around 65,000,000. This compares
with estimated 1933 sales of 3,800,000 sets
and 55,600,000 tubes. Dun & Bradstreet
have issued an estimate that receiver sales
in 1934 will even reach 5,500,000.

The 1934 set industry was marked by a
decreasing ratio in sales of midget sets
and increased public demand for more

www americanradiohistorvy com

extensive console sets, and there was a
widened trend in sales of the larger cab-
inet or mantel type. Steady demand for
automobile sets also continued in 1934.

Only four new receiving tubes were in-
troduced in 1934 as compared with forty-
one new tubes in 1933, a stabilizing influ-
ence for both set and tube manufacturers.

It is estimated that the average retail
price of all types of home receivers rose
{5321 about $48 in 1933 to nearly $60 in

In technical advance in engineering de-
velopment of receivers, 1934 was marked
by expansion of the frequency range.
Two years ago less than half of the
set manufacturers presented models cov-
ering more than the American band while
now over ninety per cent of radio lines
include extended-band receivers, while
seventy-five per cent of 1934 models were
multiple band types.
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A Small, Sensitive Relay
Useful For Photocells—Works on 2 Ma. Change

ECENTLY articles concerning the

photo cell have been appearing 1n
these columns and it may have occurred
to some of our readers that they would
like to adapt this cell to perform various
operations.

In this endeavor it is necessary to use
a relay that is sensitive to a very small
current and will operate an armature
against a set of contacts that control an
external circuit. These contacts might be
required to control a lighting circuit, a
motor circuit or other speeial adaptation
of automatic control, that is made to work
on variation in light.

In the relay to be described it has been
found that the sensitivity of this device is
such that the armature would be attracted
toward the magnet coil when a few milli-
amperes flow through the coil at the mini-
mum adjustment of the spring. The fine
sensitivity of this relay renders it well
able to perform the duties necessary in
conjunction with a photo cell.

How to Wind the Coil

References to the sketches on the next
page will reveal the constructional details
of this instrument. The uppermost dia-
grams show two views of the completed
relay while the lower figures give the
details, The construction is so simple
that anvone can build this device.

The most important part of this relay
is the electromagnetic coil which consists
of a central soft iron circular core with
two fibre washers, 34 inches in diameter,
at each end. Between the two washers is
found a coil of No. 32 enamelled wire to
fill the space between them. It is advisable
to intersperse the wire layers with some
insulating material so that they may be
maintained in perfect condition. Because
of its many other advantages and the de-
gree of its thinness, cellophane is useful
for this purpose. For the winding a lathe
would be best. However, in the absence
of such a machine, a hand drill or mother’s
sewing machine will fill the bill. Uniform
layer winding has the advantage over
scatter winding in this connection in that
more turns may be used for the given

Taxes Paid Are Up87.7p.c.;
Reflect Large Sales Increase

Large increase in radio sales during the
final quarter of 1934 are reflected in offi-
cial Federal Government reports of radio
excise tax collections. Such collections
during November, 1934, were $462.638.47,
an increase of 87.7 per cent over the
taxes of $246,526.75 collected in Novem-
ber, 1933, while the taxes of November,
1932, were $298,577.86.

For the eleven months of 1934 ending in
November, the total excise taxes collected
were $2.952,000, an increase for the eleven
months of about $300,000 over the entire
excisc taxes of the whole calendar year of
1933. December sales and taxes have been
uniformly larger, occasionally double those
of November, and the tax returns indicate
the excellent business enjoyed by the ra-
dio industry during the past yvear.

Excise tax collections last November on
mechanical refrigerators were $147,376.52,
a decrease from the taxes of $172,541.85
collected during November 1933.

By Samuel Wein

space available. Thus the magnet can be
made more effective, since the strength of
a magnet depends directly upon the num-
ber of turns. This does not mean that
several thousand turns will be much bet-
ter than several hundred turns, since cur-
rent is also a determining factor. With
the several thousand turns, the magnet’s
resistance goes up a great deal with a
consequent reduction in current which
nullifies the advantage of the greater
number of turns. About 1,000 ohms re-
sistance should prevail.

Sheet Iron Armature

The armature is the element that car-
ries the contacts and is affected by the
pull of the electromagnet. In this design
the armature is made of thin sheet iron
so that it is light in weight and would
therefore require very little magnetic pull
to operate. At its small end there is an
electrical contact welded into the metal
and is so located as to be in line with the
stationary contacts that it is supposed to
engage. These contacts should preferably
be tungsten or silver.

The Control Circuit

In the construction of this arrangement
the small end of the armature is drilled
with a small hole into which the contact
metal is inserted for a tight fit. It will
thus project on both sides and form two
contacts, one for either stationary con-
tact. The large end of the armature is
also provided with a small hole into which
the spring is fixed. This spring should be
a very light one and composed of phos-
phor bronze. The free end of the spring
is attached to a piece of string which is
wound around an adjusting bar, the ten-
sion being adjustable by means of a screw
driver. In this way, the contact pressure
is adjusted as is also the minimum oper-
ating current. Once this setting is made,
it need not be readjusted, in the same
fashion that a padding condenser is set
once and for all.

The main body of the relay is made of
heavy iron of the size and shape shown

in the sketch. To prevent rusting, it is
given a cadmium plating. Upon its smaller
end is mounted a piece of bakelite which
holds .the stationary contacts. All these
contacts are riveted to the bakelite piece
and, as the sketch shows, consist of a
suport and the contact screw, made aa-
justable to compensate tor wear oi the
active contact surface.

The Contacts

When all these parts have been con-
structed it should be an easy matter to
assemble them together to comprise the
completed relay.

It will be noted that the control circuit
of this relay consists of two stationary
contacts between which there travels the
moving contact of the armature. This
serves to provide us with a relay that
can perform two simultaneous operations
—that of opening one circuit while clos-
ing another. Thus, this relay when used
in conjunction with a photo cell may be
adapted to any one of a number of oper-
ations.

2 Ma. Changes Swing Contact

In conclusion, it should be appreciated
that this relay was designed to operate on
the small currents of a photo cell and
will be actuated in a change as small as
2 milliamperes. So it is not practical for
heavy currents through the coil, although
the terminals will stand two amperes, that
is, for the controlled circuit. The con-
structor of this device is therefore cau-
tioned to use discretion in the matter of
the amount of current that is fed to this
relay. In order to control heavier currents,
it is advisable to cause the relay outlined
in this article to control a heavier relay
that is capable of heavier currents, though
not as sensitive. This latter type of relay
is readily obtainable as the ordinary type
of magnetic relay sold in. stores.

SUPER-CONTROL TUBES

A super-control tube is a screen grid
tube of modified construction such that
modulation distortion and cross-modula-
tion is minimized.

Production and Payroll
Gains Are Reported

Increased seasonal production in the
radio industry is reflected in the October,
1934, report of the U. S. Department of
Labor, Bureau of Labor Statistics, on ra-
dio factory employment. During that
month fifty-one radio and phonograph es-
tablishments reported employment of 39,-
335 employees and the October statistics
do not include reports from a number of
manufacturers previously reporting. Wage
increases affecting 511 emplovees were re-
ported during October by two manufac-
turers.

While national factory employment in-
creased 3.8 per cent from September to
October, 1934, and national payrolis in-
creased 4.8 per cent., largely due to set-
tlement of textile labor difficulties, there
was reported increase of 1.7 per cent. in
October radio factory employment.
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Miller Leaves Westinghouse

To Join Naval Research

H. R. Miller, former Westinghouse en-
gineer and operator at WBZA, East
Springfield, Mass.,, recently joined the
Anacostia Station of the Naval Research
Laboratories. In his new position Mr.
Miller is engaged in the designing and
testing of ultra high frequency radio
equipment.

Mr. Miller comes from South Burwich,
Me.. and is a graduate of the University
of Maine. His experience include work at
the Norfolk Navy Yard, 1917 to 1919, as-
sistant in the Navy Department Bureau
of Engineering, 1919 to 1923, Boston Navy
Yard, 1923 to 1929, Westinghouse engineer
in the design and manufacturing of air-
craft equipment, 1929 to 1933 and associ-
ated with \WBZA.

TUBE POSITIONS

Heater type tubes may be worked in
any position in a receiver. Filament type
tubes should be upright.

-
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This d-c electromagnetic type of relay is very useful for applications of photo-electric cells to automatic opera-
tion of devices of all sorts due to the relay’s sensitivity to such small current change as 2 milliamperes.
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The Ursigrams Aid Science

International Co-operation Yields Daily Measurements of Sun’s

Radiation, lonosphere Height, Terrestrial Magnetism and Auroras

NOBTRUSIVELY, quietly, vet con-

stantly, there occurs a daily service of-
fered over the air waves that few persons
appreciate. Every day of the week this
service is released over the far-flung area
that is covered by stations NAA, Arling-
ton, Va.; JAP, Tokyo, Japan; FLE, Eiffel
Tower, Paris, and FYL, Lafayette, Bordeaux,
France. The substance of the messages in-
cluded in this service concerns itself with
such cosmic data as: solar constant (RAD);
terrestrial magnetism (MAG); sun spots
(SOL); auroras (AUR), and height of
Kennelly-Heaviside layer (KHL).

By the daily (including Sunday) broad-
cast of these data, the world is enabled to
correlate these cosmic occurrences with
radio so that eventually one could be able
to predict the behavior of radio waves as
affected by cosmic conditions. This would
enable us to predict more or less accurately
the ranges of radio waves for the different
frequencies.

There should come a day when we will
have our almanac or calendar of radio con-
ditions just as we have our calendar and
almanacs for every day of the week as far
as time is concerned.

Sources of Information

The agencies involved in the accumulation
and broadcasting of this material are inter-
nationally famous for such services and
thus we are assured of the authenticity of
this information. As far as the United
States is concerned, the solar constant
values are accumulated by the Astrophysical
Observatory of the Smithsonian Institution,
the terrestrial magnetism measurements are
made by the U. S. Coast and Geodetic
Survey, the sun spots are observed by the
Mount Wilson Observatory and the U. S.
Naval Observatory, the aurora data are
compiled by the Alaska Agricultural Col-
lege and School of Mines from its auroral
observatory at College, Alaska, and the
Kennelly-Heaviside layer data are secured by
the U. S. Bureau of Standards.

The far-flung service was initiated upon
the suggestion of the International Scientific
Radio Union whose French name—Union
Radio Scientifique Internationale—forms the
basis of the name of these messages,
URSIgrams. This organization receives the
results of the work of the agencies indicated
above to be transmitted over the radio sta-
tions mentioned at the beginning of this
article. In the United States, the U. S.
Army radio stations collect these data daily
and transmit them to URSI from where
it reaches NAA to be broadcast over the

air.
Science Service Aids

Cooperating with the American section of
the International Scientific Radio Union,
Science Service collects these daily data
and utilizes the information for weekly pub-
lishing in mimeograph form to be distrib-
uted to those interested by mail. Upon
special request, Science Service will also
transmit the cosmic data telegraphically
over commercial channels, tolls collect. If
desired. the numerals will be rendered into
the following syllable code to reduce tolls:
Code: 1 2 34567 890X

ba de fi go ku am en ip ot ux vy
Thus to send, URSI RAD 79333 MAG
1535X SCIENSERVC, we send:

By M. K. Kunins

URSI RAD ENOTFIFIFI MAG BAKU-
FIKUVY SCIENSERVC.

Those interested in correlating the cosmic
data with other phenomena and in studying
the literature upon the fields affected by
the cosmic data reported will be placed in
communication with competent authorities
upon application to Science Service, Wash-
ington, D. C. This daily effort on the
part of the agencies mentioned above is not
at all appreciated by the average radio fan
and it is accordingly of some value to de-
vote this space to an exposition of the
manner in which this work is accomplished.

The radio transmission of ursigrams was
pioneered by the French in 1928 by the
Postes Radiotelegraphiques Francais under
the auspices of the Comite Francais de
Radiotelegraphique Scientifique. These mes-
sages are transmitted via the French sta-
tions FLE and FYL according to the fol-
lowing schedule:

Fre-
Station  Location quency Time
FLE Eiffel Tower, 207.5kc 11:20 GMT
Paris
FYL  Laiayette, 159 ke 20:30 GMT
Bordeaux
Issy-les-

Moulineaux 922.5ke 20:30 GMT
(near Paris)

Attracts the Americans

The messages are in plain French
Janguage and not in coded telegraph. They
include information on the following:

(a)—Steadiness or disturbance of earth’s
magnetic field.

(b)—Steadiness or disturbance of atmo-
sphere’s electric field.

(c)—Apparent activity of solar surface,

as regards both sun spots and faculae.
The data from which these ursigrams are
composed are supplied by the Physical In
stitute of the Globe of Paris, The National
Meteorological Office, the Astronomical Ob-
servatory at Meudon (near Paris), and the
Val Joyeuz Observatory, near Versailles.

These French cosmic data broadcasts were
being copied and used by some American
radio observers. The U. S. Navy communi-
cations office had been copying them daily
whenever reception conditions rendered it
possible and Science Service reprinted in
its weekly announcement these copied trans-
Missions.

When American radio engineers were first
informed concerning these French broad-
casts, Dr. A. E. Kennelly of Harvard, as
a representative of the committee on co-
operation of the American section of the
International Radio Union, distributed the
information to those interested. This led
to an informal meeting of scientists at the
National Academy of Sciences, Washing-
ton, D. C., in April, 1929, when it was de-
cided that a daily cosmic data message to
be broadcast from an American government
radio station would be desirable. )

This led to the appointment of a special
joint committee of the URSI and American
Geophysical Union on the subject, which
outlined the project and asked the coopera-
tion of Science Service in the collection of
the daily cosmic data messages. As a
result of this meeting a regular service of
American ursigrams was begun August lIst,
1930. over NAA, which included solar con-
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stants and magnetic and sun-spot values.
Kennelly-Heaviside layer heights were in-
cluded after June, 1931. Aurora data were
added during the fall of that year.

Code Used Here

These American ursigrams are transmit-
ted in International Morse code daily, in-
cluding Sunday, from the Navy radio sta-
tion NAA at Arlington, Va, at 22:30 GMT
(5:30 pm. EST) on the frequencies of
9,050 and 4,525 kilocycles, and are readily
receivable in most sections of the country.
If not heard reliably in your section, it ‘s
advisable to get in touch with Science
Service for their weekly mimeographed
sheet.

Now that we know when and where to
listen for these signals, it is necessary that
we be able to decipher the message since
it is sent in coded telegraph code. The let-
ters URSI are the distinguishing sign at
the beginning of the cosmic data message.
Each class of data is coded separately and
preceded by an identifying word: RAD for
solar constant, MAG for terrestrial mag-
netism, SOL for sun-spots, AUR for
auroras, and KHL for the Kennelly-Heavi-
side layer heights. The data are expressed
in the terms of numbers that occur in groups
of five, similar to the method used in the
transmission of meteorological information.
When extraordinary phenomena are ob-
served, plain English is used in their de-

scription. The message is then signed with
the cable address of Science Service,
SCIENSERVC.

Meanings of Numbers

The meanings of the various numbers in
their groups are indicated as follows:

RAD (Solar constant)

First figure indicates day of week:
Sunday

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday.

NV LW —

Second, third and fourth figures indicate

decimal fractional part of solar constant.

(Add 1.000 to value given.)

When 933 is transmitted, the solar con-
stant would be 1.933 calories.

The solar constant is defined as the total
intensity of solar radiation outside the
earth’s atmosphere at the earth’s mean
distance from the sun and is expressed
in terms of calories per square centi-
meter per minute.

Fifth figure indicates whether constant is:

3 Satisfactory.
5 Not quite satisfactory.
7 Unsatisfactory.

As an example, the meaning of RAD
79333 would be solar constant on Saturday
was 1.933 calories which is considered satis-
factory. Solar constant data are supplied
by the Astrophysical Observatory of the
Smithsonian Institution and are the averaged
values of the determinations of that or-
ganization's observers at Montezuma, Chile.

MAG (Terrestrial magnetism)
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Measuring Rod Directed at Universe

The sun is the source of all radiation in our
world and influences practically every occur-
rence in it. When sun spots occur in more or

The earth with its magnetic field, its aurora borealis and its
Kennelly-Heaviside layer are very concrete manifestations of
cosmic influences. Radio phenomena are affected materially by

less amount, our lives and the actions of all

matter are affected in more or less degree.

First Group

First figure in first group shows day of
week :

Sunday

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday.

Second figures in first group indicates kind

of day:
1 Quiet day.
2 Day of moderate disturbance.
3 Day of great disturbance.

Third figure of first group indicates :

3 Day marked by bay, a disturbance
lasting only an hour or so, with
departure from normal curve in
one direction only.

5 Day marked by rapid pulsations.

7 Day marked by long period pusa-
9

N UL R LN =

tions or oscillations.
Day marked by irregular oscilla-
tions.
X Not used.

Fourth figure of first group indicates that
second group gives times of :

3 Beginning of disturbance

5 End of disturbance

7 Beginning of disturbance, and given
in third group.

X Not used.

Fifth figure is unused and sent as X.

Second Group

Indicates Greenwich Mean Time of begin-
ning or ending of disturbance as indicated
by fourth figure of the first group. (If there
is a heginming and ending on same day, a

third group gives time of ending).

First and second figures: Hours, preceded
by zero, if less than ten.

Third and fourth figures: Minutes, preceded
by zero, if less than ten.

Fifth figure: Tenths of minutes, in the case
of a sudden commencement of a disturb-
ance. Other times will be given in terms
of whole minutes only and X will be
fifth figure.

Third Group

[f there is a beginning and ending on same
day, a third group gives time of ending).

Sun Spots and Aurora

An example of these data sent in the ap-
proved code is MAG 1535X 08407 which
would mean that Sunday was a day of mod-
erate disturbance marked by bay. Disturb-
ance ended 08:40.7 GMT. Terrestrial mag-
netism data are gathered from the observa-
tory of the U. S. Coast and Geodetic survey
at Tucson, Ariz. The period covered by
these observations is for the 24 hours pre-
ceding 14 hours GMT of the Greenwich and
local day of the week as given by the first
figure of the first group.

SOL (Sun Spots)

First figure indicates day of the week:
1 Sunday
2 Monday
3 Tuesday
4 Wednesday
5 Thursday
6 Friday
7 Saturday
Second and third figures indicates number
of groups of sun spots, preceded by zero
if less than ten.

www americanradiohistorv com

these occurrences.

Fourth and fifth figures indicate total num-
ber of sun spots, preceded by zero, if less
than ten.

SOL 10314 would be an example of this
group and would mean that on Sunday, three
groups of sun spots containing a total num-
ber of 14 spots were visible. Unusual solar
phenomena are added when necessary in plain
English. These sun spot data are furnished
by the Mount Wilson Observatory of the
Carnegie Institution of Washington located
at Pasadena, California from observations
made at about 16 hours GMT or as soon
thereafter as the weather permits.

AUR (Aurora)
First Group
First figure of first group shows day of
week :

1 Sunday

2 Monday

3 Tuesday

4 Wednesday
5 Thursday
6 Friday

7 Saturday

Second figure of first group indicates char-

acter of day:
0 No aurora
1 Faint aurora
3 Moderate aurora
5 Strong aurora
7 Brilliant aurora
9 No observations

Third and fourth figures of first group indi-
cate the number of hours during which
the aurora is present, preceded by zero if
number is less than ten.

Fiith figure of first group indicates the
cloudiness on scale of 0, 1, 2 , X.
0 indicates no clouds and X indicates
completely overcast sky.

(Continued on mnext page)
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Why A. V. C. Is a Boon

One of the major refinements in radio re-
ceiver design during the past few vears con-
cerns itself with means for providing the
loudspeaker with a signal that is unvarying
in its loudness, in other words, one in which
fading signals are minimized. This has been
a vital boon to the automebile receivers and
constitutes a major sales point for ordinary
home receivers. Its utility is especially ap-
preciated when one listens to a distant pro-
gram that is fading very badly so that it
cannot be enjoyed. This pernicious habit of
a receiver of the old days was such that the
signal would fade away just when the an-
nouncer of the distant station was about to
reveal the call letters which prevented the
fan from finding himself in the ecstacy of
knowing he was listening to a far-flung
corner of the earth.

The griping part of it all was that the
signal usually reappeared when the an-
nouncement was finished. We were accord-
ingly obliged to endure another siesta of
patience to learn the identity of the station.
Many times these occasions were such that
should the station turn out to be local, a
madman would be present in the house. At
anv rate. that feature of a radio receiver
known as automatic volume control or a.v.c.
was a worthwhile advancement.

Where to Connect

The usual type of a.v.c. utilizes a rectified
voltage which 1s dependent upon the radio-
irequency carrier or intermediate-frequency
signal. This voltage is so connected as to

affect the gain of the r-f or i-f stages so
as to maintain an essentially constant input
to the detector tube. A number of methods
of varying the amplifier gain by means of
the rectified voltage suggest themselves, the
essential difference being the manner in
which the voltage is applied to the various
electrodes of the amplifier tubes.

As an example, the control voltage might
be applied to the suppressor, plate screen of
an r-f pentode. Another method that is
mmore usually used, is the application of the
rectified voltage to the grid of the r-f ampli-
fier. This method takes the form of a re-
sistor in the cathode lead of the detector
tube. The voltage drop in this resistor is
directly dependent upon the strength of the
incoming signal since a greater signal will
cause a greater current to flow with a con-
sequent increase in the drop across this re-
sistor. If that side of the resistor that is
farthest from the cathode is connected to
the grid of the r-f stage, the bias of this
stage will be affected in such a way that
the grid of this stage becomes more nega-
tive to reduce its sensitivity with an in-
crease of strength of the incoming signal.
On the other hand, a weakening of the in-
coming signal will serve to affect the bias in
such a way as to render the r-f stage more
sensitive and thus bolster up the weakness
that may have been caused by fading or
other means.

Blasting Avoided

In this manner, such a device smooths out

the inconsistencies of a radio signal such
that volume is fairly uniform, although this
is not a complete cure for fading. Another
benefit of such a device is apparent when
the listener tunes from one station to an-
other. With this agency all stations will
be about equally loud and the sudden blasts
that used to occur when one tuned from a
weak distant station to astrong local station
are obviated. Thus, it is not necessary for
the listener to have one hand on the volume
control knob while manipulating the tuning
control, since practically all stations will
come in at the level that the manual volume
control determines.

However, all good things are not without
their bad aspects. Automatic volume con-
trol is no exception. The trouble that is
incurred is that without a visual tuning
meter, the listener cannot tell when he has
accurately tuned the station in, because
slightly-off resonant position yields as loud
a response as does resonance. Thus, the
use of automatic volume control renders a
tuning meter essential. Thoug, this is an
added expense, it is not a big item, since
such meters are obtainable in these days of
mass production for very little cost.

By and large, it might even be said that
the tuning meter is an advantage since very
few persons know how to tune a station in
accurately. With such a meter, this process
is rendered foolproof and it is thus that
automatic volume control drags along with
it another advantage in the form of a tuning
control meter that almost performs the tun-
ing process itseli.

(Continued from preceding page)
Second Group

First figure of second group indicates
form of aurora:
0 Homogeneous quiet arcs without ray
structure.
1 Homogeneous
structure.
Pulsating arcs without ray structure.

bands without ray

2

3 Diffuse luminous surfaces without
ray-structure,

4 Pulsating surfaces without ray-
structure.

5 Feeble glow without ray-structure.

6 Varied forms without ray-structure.

7 Flaming aurora.

8 Varied without ray structure and
flaming.

Second figure of second group indicates
form of aurora:

Arcs with ray structure.
Bands with ray structure.
Draperies with ray structure.
Rays.
Corona.
Varied forms with ray structure.
Flaming aurora.
Varied ray structure and flaming.
Third figure of second group indicates
maximum area covered on the basis of a
scale of 1 to 5.
Fourth and fifth figures of second group
indicate average altitude in degrees.

Third Group

First, second and third figures of third
group indicate general position of aurora,
combinations being reckoned for included
position in a clockwise direction:

0 South.
1 Southwest.
2 West.
3 Northwest.

N A LwN—O

North.
Northeast.
East.
Southeast.
Zenith.

9 Whole sky.

Fourth and fifth figures of third group
indicate the Greenwich mean time, preceded
by zero if the hour is less than ten. of the
observed greatest display in the 24 hours
preceding the time of filing the report.

As an example, a consideration of AUR
15082, 25355, 57817 reveals that on Sunday,
there was a strong auroral disturbance, last-
ing 8 hours while the sky was two-tenths
overcast. The aurora was of the pulsating
arc type without ray structures and varied
forms with ray structure, which covered
three-fifths of the sky at its maximum. Its
average height was 55 degrees, from north-
east to southeast to zenith. The greatest
display occurred at 17:00 GMT.

KHIL (Kennelly-Heaviside layer)
First Group i

First figure indicates the place of obser-
vation :
3 Washington, D. C.,, (U. S. Burean
of Standards).
5 Medford, Mass. (Tufts College).
Others to be announced.
Second, third, fourth and fifth figures give
the frequency in kilocycles divided by 10.

NN

Second Group

First figure indicates day of the week.
1 Sunday.
2 Monday.
3 Tuesday.
4 Wednesday.
5 Thursday.
6 Friday.
7 Saturday.
Second and third figures give the nearest
hour of observation in GMT.
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Fourth and fifth figures give the height of
the Kennelly-Heaviside layer in kilometers
divided by 10.

Third and Other Groups

Additional observations expressed in the
same code as second groups.

Illustrating this set of coded data, let us
consider KHIL 31348, 61513. Interpreting
this, we find that the Kennelly-Heaviside
layer was observed on Friday at Washing-
ton, D. C, on a frequency of 13480 kilo-
cyecles at 15:00 GMT, and found to be 130
kilometers high.

If the demand arises and as the informa-
tion becomes available, it is proposed to en-
large this service by adding the following
mformation to the cosmic data message as
constituted at present :

Terrestrial  electricity — Predominating
direction of natural earth currents as regis-
tered for the preceding 24 hours. At this
time, no earth current system is installed in
this country. though it is planned. It will be
noted from the Science Service reprint that
the Irench have this data at present.

Radio Phenomena—Signal intensity for
long- and short-wave reception at represen-
tative stations has been suggested for inclu-
sion in the message.

Solar Activity—In addition to the broad-
casting of sun spot data, it is proposed to in-
clude values for the daily intensity of other
phenomena on the sun’s surface. such as,
character figures for bright hydrogen floc-
culi, calcium flocculi, dark hydrogen flocculi,
magnetic character—number prominences,
faculae, etc.

The collectors and transmitters of these
data are interested in the utility of these
messages to individuals and would welcome
reports as to this point and also suggestions
for improvement of the service.
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hy the Oscillator Is Higher

All Considerations Favor It Exceeding

N superheterodvne practice the oscil-

lator frequency is almost always made
higher than the station-carrier frequency.
Many perhaps wonder why this is so.

In the first place, if the oscillator fre-
quency is lower, the frequency range be-
comes limited, especially for low frequen-
cies. Assuming that the low-frequency
spectrumn is merely the standard broadcast
band, 340 to 1600 kc, and the intermediate

-frequency is 465 kc, if the oscillator were
lower, it would have to tune from 540 —
465 to 1600 — 465, or from 75 to 1135 ke,
a frequency ratio of somewhat more than
15 to 1, and a capacity ratio of a bit un-
der 4 to 1, which would require a 0.001
mfd. condenser for the oscillator, whereas
the other sections of the gang could be
0.00035 mfd.

This large oscillator condenser would
make for bulk and awkwardness, not to
mention increased difficulty in padding,
whereas when the oscillator frequency is
higher than the other, the ratio of fre-
quency or capacity is always smaller for
the oscillator than for the station-carrier
frequencies of a particular band.

Workable Ranges for Oscillator

For instance, for the standard broadcast
band, same intermediate frequency, the
oscillator would have to be tuned from
1005 kc to 2065 ke, a frequency ratio of
205, or capacity ratio of 4.2 plus, a condi-
tion easily achieved by series padding of
the oscillator, for then the effective ca-
pacity of the oscillation section is reduced
and the frequency and capacity ratio like-
wise. Fortunately, the reduction becomes
smaller and smaller as the frequency of
tuning any one band increases, so that at
the high-frequency end the percentage of
frequency difference occasioned by the se-

ries condenser is trifling. In absolute values
" however, particularly on short waves, this
series condenser effect is considerable, but
1s readily atoned for by parallel padding
(trimmer adjustment).

On the strictly electrical side there are
other reasons for favoring the higher fre-
quency.

Many may have noticed in superhetero-
dvnes of days gone by, where the oscil-
lator was separately tuned (as in the Vic-
toreen and the Magnaformer) either the
higher or the lower oscillator {requency
could be used for part of the band, es-
pecially as the i.f. was low, that is, the
difference between the two settings was
moderate in frequency. Only the hroadcast
band was covered in thdse sets, and the
intermediate frequency was around 92 ke,
so that the two oscillator points would he
separated by twice the i.f., or 184 kc.

Results Differed

It might have been noticed also that
there was a difference in the type of re-
ception. It was clearer though not always
louder when the oscillator frequency was
higher. The same would be true in more
up-to-date receivers, if the lower setting
were used, but with gang condenser and
padded oscillator of course it is not usu-
ally practical to attain the low-frequency

Station Frequency

By Herman Bernard

oscillator setting, too, except for very high
station-carrier frequencies, upward of 10
mgc, and then only as a vice.

The second tuning point is always there,
but suppressed so far as practical, and for
frequencies lower than 10 mgc the prac-
ticality is excellent. The nomenclature of
today is somewhat different. The suppres-
sion of any response due to the lower
oscillator frequency, particularly where
that the same oscillator frequency is the
low one for some other station-carrier
frequency, is called image suppression.
The image is the response resulting from
an impulse in the antenna circuit (and
there is nearly always some sort of inter-
fering impulse of that kind there) being
separated from the desired or intended re-
ception frequency by twice the interme-
diate frequency. Thus, in receiving 10 mgc
the oscillator would be at 10.465 ngc, for
465 mge i.f., whereas 10.465 mgc is the
low-frequency oscillator setting for 10.93
mgc, hence if there is anything of 10.93
mgc frequency in the antenna system,
there will be response in the receiver. It
was intended to tune in 10 mgc, and in
point of fact both 10 mgc and 10.93 mgc
could comie in together, were not the
image suppression adequate.

Bad Effects

The reason why the reception is better,
using the higher frequency for the os-
cillator, is that the oscillator and modu-
lator frequencies are then out of phase.
When the oscillator frequency is rising
the modulator frequency is falling, and
while there is not a parity of action here,
the voltages being different, at least the
operation is in opposite directions. There-
fore the effect on the bias is to have it
reduced less. Not much negative bias is
needed, either, to prevent or limit grid
current. If the low-frequency method is
used the two voltages are in phase, and
there is sometimes built up on the modu-
lator such a high voltage that considerable
grid current will flow. This reduces sensi-
tivity and selectivity and increases dis-
tortion.

There is some distortion involved in all
modulation, but when the grid current
hecomes enormous not only does the dis-
tortion become great, but also the tuned
circuit is vastly upset. The tracking of a
frequency-calibrated dial, for instance, de-
pends on repetition of the grid-current
conditions existing when the calibration

Electrical Institute Meeting

The American Institute of Electrical
Engineers, the national organization of
Electrical Engineers, will hold its annual
winter convention January 22d to 25th, at
the Engineering Societies Building in New
York City. Notable engineers will present
papers on topics of vital interest to engineers
and others who depend upon engineering ad-
vances. The talks cover a wide range of
topics that can be roughly headed under the
following titles: Electrical machinery, com-
munication, transformers, education, trans-
mission of power, illumination, noise, weld-
ing, electronics, motors, etc.
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was made. If the condition was one of no
grid current then, grid current must not
flow now, or the dial can not be tracked.
If some grid current did flow, about as
much should flow to track the dial, al-
through the quantity of such current is
not critical, so long as some does flow,
and so long as the original amount is
not grossly exceeded.

Effect of Grid Current

The reason why this tuning effect shows
up is that grid current increases the ca-
pacity across the tuned circuit. For tre-
mendous grid current, say, values equal to
the plate current, the grid instead of being
an open circuit to d.c.,, or nearly so, is
much of a conductive circuit, hence a
partly closed one. or approaching in the
direction of a short circuit. The frequency
ratio of tuning then will be found to
contract seriously, as it would under any
conditions of substantial equivalent par-
allel capacity. In fact, the larger the ca-
pacity, the closer to a short circuit, and
if the condenser across the coil is en-
tirely too large there will not be any os-
cillation.

The reason for this capacity effect is
not far to seek. The tube may be con-
sidered as a resistance, a high one at no
grid current, a lower and lower one as
grid .current begins and increases. The
tube is effectively a series resistance sep-
arating input and output parameters. As
this resistance is reduced, as by grid cur-
rent flow affecting the input and output,
the isolation of one stage from another
1s reduced, or coupling made stronger, and
the capacities of related circuits tend to
become in parallel, just as if two circuits
were separated by a resistance, the value
of the resistance reduced, and finally when
the resistance was zero the coupling would
be unity. Thus grid current tends to add
the capacity of one circuit to that of a
prior or subsequent circuit.

Something to Agree On

It is notorious that the amplitude of os-
cillation is greater, usually much greater,
at the higher frequency end of a particu-
lar band, than at the other end, hence
with the voltage (oscillation and signal)
cumulative on the grid of the modulator,
the worst condition of grid current would
exist in this notorious part of the tuning.
A corrective would be introduced-—obvi-
ously increasing the negative bias on the
modulator tube—but that would be done
solely to atone for the high amplitude
region of oscillation. Everv one knows
the reduced sensitivity resulting from neg-
ative bias increase, for isn’t that method
used very well for volume control? So
the increased bias that made the set de-
cently workably over part of the tuning

spectrum of one band would leave the-

system in an insensitive condition for the:
rest of the tuning of that band. This:
trouble would be most pronounced at the
higher-frequency bands of multi-band’
sets, most pointedly the very highest band..
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A 4-TUBE PORTAB

High Ratio of Inductance to Capacit
By I/Vindsol

S soon as any attemipt is made to build

a portable receiver of any kind, just
then do compromises begin. It is not prac-
tical to have the circuit completely up to
the voltage and current requirements for
maximum performance without the battery
size and weight becoming prohibitive, or
the receiver becoming a “mobile” rather
than a “portable.”

A usual compromise is to have the B
voltages low, where not a great deal of
difference in performance results. For in-
stance, in the example of the 34 tube, both
screen and plate are returned to 67.5 volts,
and this is recommended in official tube
manuals, for portable use.

The maximum B voltage would be 135
volts at the batteries, but the current drain
would be too much if this full voltage were
utilized on the 34, which is an intermediate
amplifier in this diagram. However, 135
volts are entirely practical for the 1C6, as
the B drain is small, the screen, by the way,
drawing more current than the plate.

Current Economy

With some more sacrifices it is practical
to use 1.5 volts on the filaments, instead of
2 volts. The filament drain will be large,
anyway, 0.4 ampere, if the filament voltage is
2 volts, but if the filament has 1.5 volts
the current is around 0.32 ampere. It then
becomes not too absurd to use a No. 6 dry
cell, which has a nominal rating of 0.25
ampere, as the excess taken from it is “only”
50 per cent, and this isn’t so bad, in port-
able practice. Everything is done in about
that way for portable purposes.

Of course, a danger lies in the oscillator,
because while there will be plenty of oscil-
lation for the broadcast band and the first
and second short-wave bands, there may be
some trouble on higher frequencies due to
the lowered emission of the 1C6, account
of 1.5 volt d.c. applied to filament, where-
upon the 0.02 meg. resistor, there for stabili-
zation purposes, would have to be reduced
or omitted.

However, an equally important considera-
tion is the use of a small dual tuning con-
denser, maximum capacity a shade under
90 mmfd, so that six coils of large in-
ductance-capacity ratio are necessary to
cover to the highest receivable frequency,
indirectly determined by the frequency at
which the 1C6 stops oscillating. At that,
the 1C6 at 1.5 volts has a better oscillating
conductance than the 1A6 had at 2 volts,
so there is something to be said in favor
of the method shown.

Two-Volt Current Values Shown

Any one who desires to use two No. 6
dry cells in series—and there will be more
compact cells than the familiar 6-inch-high
type soon to be announced—may reduce the
3 volts to 2 by interposing a resistor of
2.5 ohms between the A switch and the
fixed condenser is grounded connection next
to it, and reduce the 3 volt biasing battery
at left to a cell of 1.5 volts, using 4.5
volts for biasing the second detector, where
“6 v. Approx.” is imprinted on the diagram.
The 13.5 volts may remain as shown for
biasing the power tube. The reason for
the changes just suggested is that the 1-
volt drop in the filament resistor becomes
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auxiliary to the batteries for negative bias-
ing.

The current values shown on the diagram
are for 2-volt operation of the filament,
with the amendments to bias as given
in the preceding paragraph, except that the
power tube will draw somewhat less than
14.5 milliamperes, because the effective bias
is 14.5 volts, adding the 1-volt filament-re-
sistor drop to the battery biasing voltage.
This voltage is not so critical.

As stated, the tuning condenser is of
small capacity, therefore the ratio of in-
ductance to capacity is high, and this makes
for higher gain at less noise, and also for
better support of oscillation in the triode
of the 1C6.

Only the input to the 1C6 is tuned to
the station-carrier freauency, as the inclu-
sion of a J3-gang condenser and the extra
set of coils would make the physical at-
tainment to boulky and also increase the
filament consumption, which it is advisable
to keep as low as practical.

Short Antenna’s Effect

The other side of the picture is that a
short antenna would be used anyway, and

This 4-tube superheterodyne all-wav
dry cell directly

with good tracking there would be adequate
rejection of images, that is, within portable
requirements. It must be understood that
the selectivity increases considerable as the
antenna is made shorter, but the pickup is
reduced at about the same pace, so the cir-
cuit as a whole has to be made to pro-
duce considerable gain.

Working backwards, this would require
that a pentode output tube be used, and there
is practically no choice save the 33.

Requirements Stated

The 32 is the most sensitive negatively-
biased detector, and it is only by the nega-
tive-bias method (fixed bias here) that the
second detector can stand the input it should
get. The 34 is the i-f amplifier and the
1C6 is the pentagrid converter tube, of com-
bination oscillator and modulator.

The input is taken from the small anten-
na, the tinsel cord or equivalent type such
as found in midgets, while the output goes
to a magnetic speaker, as there is no pow

Broadcast Allocatio

The local chapter of the Institute of Radio
Engineers held a meeting in New York City
recently on the subject of broadcast station
allocation. Among the speakers were C. B.
Jolliffe and A. D. Ring, of the Federal Com-
munications Commission, and C. M. Jansky,
Jr., S. L. Bailey, M. M. Garrison, and G. L.
Jones, of Jansky and Bailey.

The government men delivered a paper
entitled “The Allocation of Broadcast Facil-
ities.”

It is estimated that the radio broadcast in-
dustry today represents a total investmerit in

transmitting and receiving equipment of ap-
proximately a billion dollars, they said. The
usefulness of this equipment depends on the
maintenance of an orderly and technically
sound allocation of the available facilities.
The responsibility for this allocation is now
vested in the Federal Communications Com-
mission. The paper gave the historical
development of the present allocation, the
effects thereon of technical developments, of
various changes in the radio law and the
technical standards used in considering allo-
cation problems. Future developments in
broadcast allocation and the possibilities of

v armericanradiohistory com
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LE ALL-WAVE SET

y Reduces Noise, Increases Sensitivity

- L. Parsons
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: portable uses 1.5 volts from a No. 6
on the filaments.

available for energizing a dynamic. In be-
tween these two limits there must be (a)
an effective mixer, one that oscillates to
permit reception to 20 meg. anyway; (b)
a high-gain i-f channel, and (c¢) a resistive-
loaded screen-grid detector. The detector
has an output capacity of 10.5 mmid, not
enough to bypass the radio frequencies, but
no plate-circuit bypass is included because
through its absence the results is retained
a certain amount of feedback in the inter-
mediate channel. Some feedback is neces-
sary if the gain is to be high enough, and
the self-capacity of the plate to cathode
path of the 32 is all that.is included there-
fore.

Regeneration Values

If there is not enough hop to the inter-
mediate channel, which should reach a gain
of 200 anyway, some regeneration should be
introduced at the i-f level by connecting a
condenser and a resistor in series, one of
em variable, and joining one free end

to plate of the 1C6 and the other free
end to grid or plate of the 34, depending
on which method yields regeneration when
the variable is adjusted. s

Try 0.0001 mid. and 0.1 meg., either
variable. Whether the cone connection is
to grid or plate depends on the polarity of
connection of the interstage coils, and there-
fore the suggestion about trving one or
the other. Another method would be to
try reversing the wind connections to the
wind in one winding of either i-f coil, in
line of switch from plate to grid. Once
regenerative action is present it is set at
a desired level, just below spillover or
generation of the frequency, and is left
thus.

This is only a four-tube set, but it can
work a speaker satisfactorily, while if ear-
phone reception is desired, this could be
arranged simply by having the phones re-
place the speaker. The plate current is
not so serious, less than 15 milliamperes,
and it is safe to pass this directly through
file field winding of speaker or phones.
Since there is no output transformer, there
is no matching device, and the speaker
should have an impedance of around 6.000
ohms, whereas the phones might be what-

approaching nearer to an ideal allocation,
taking into account engineering and economic
principles without artificial restrictions, are
discussed.

The Jansky and Bailey men provided the
guests with a discourse entitled “A Case
Method Treatment of Certain Broadcast
Allocation Problems.”. This paper presented
a discussion of certain fundamental prob-
lems involved in the quantitative evaluation
of broadcast service and interference on
shared channels by a detailed consideration
of the steps taken by which the coverage of
a certain shared channel station was in-

iscussed at Institute

creased approximately 500 per cent. First,
field measurements were made to evaluate
the service obtained from the original trans
mitter site. These led to the selection and
removal of the transmitter to a far more
favorable location at which a highly efficient
radiating system was installed. Permission
was then obtained to increase the power of
the station from 250 to 1,000 watts after
field measurements using an automatic re-
corder proved that a further large increase
in coverage could be obtained with practically
no detriment to the service of any other
broadcast station.

LIST OF PARTS
Coils

Two sets of coils, one for modulator, one
for oscillator; six coils per set; total 12
coils.

Two 465 ke intermediate-frequency trans-
tormers, primary and secondary tuned.

Condensers

One two-gang 90 mmifd. condenser.

One 0.0001 mfd. mica grid condenser.

One 0.01 mfd. mica fixed condenser.

Two 0.05 mifd. condensers.

Two 1.0 mid. condensers

FOIC.lr4 padding condensers, Cpl, Cp2, Cp3,
p4.

Resistors

One 0.02 meg. (20,000 ohm) resistor.

Five 0.05 meg. (50,000 ohm) resistors.

One 0.1 meg. (100,000 ohm) resistor.

One 0.5 meg. potentiometer with switch
attached.

Other Requirements

One two-deck, six-position switch

_pole, six throw).

IFour sockets : one six-hole; two four-hole;
one five-hole.

Four tubes; one 1C6, one 34, one 32 and
one 33.

Two 45-volt B bhatteries.

One battery afiording C voltages to up 13.5
volts.

One magnetic speaker, 6,000 ohms impedance.

One pair of earphones,

Output twin post.

Antenna, ground posts.

(double

ever you have, since some power loss, even
a large one, is tolerable on phone use, be-
cause the phones would rattle on most sta-
tions anyway, unless the volume control
where set at a low value.

The four-tube design lends itself to com-
pactness consistent with satisfactory per-
formance. More performance can be ob-
tained if an extra i-f stage is included,
but then the detector has to an extra tube
to be used, leading to a more extensive
outfit than originally intended. and causing
the batteries to lose their usefulness soorner.

More Work Hours Reported
in the Radio Industry

qu capita weekly earnings of the re-
porting companies in October were $19.87,
an increase of 7.6 per cent. over the pre-
ceding month, and 3.7 per cent. over those
of October, 1933. Average hours worked
per week during October 1934 were 35.9,
an increase of 9.1 per cent. over the pre-
vious month, but 1.1 per cent. below Oc-
tober, 1933.

Average hourly earnings of radio em-
ployes during October, 1934, were 52.7
cents as compared with 53.3 cents in the
previous month, a decrease of 1.1
per cent, but were 99 per cent. larger
than Octaober, 1933.
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Resistor-Capacity Filters
Values for Stabilization and Hum Reduction
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Two circuits showing how to connect the resistor-condenser filter.

PLATE and grid circuit filters consisting
of resistors and condensers prove very
effective iu reducing the coupling between
the input and output circuits of vacuum tubes
and amplifiers. Consider, for example, the
circuit shown in the first figure which rep-
resents a typical detector circuit with a re-
sistance capacity filter consisting of R2 and
C2 connected in the plate circuit. Such a
circuit eliminates commion coupling between
the detector and other tubes.

In a circuit mentioned, the B plus terminal
would he connected to the proper tap on’the
rectifier filter system. It is desirable that
the A-C audio currents in the detector circuit
be prevented from flowing through the B
supply circuit. The audio currents can be
confined to the detector circuit by means of
the filter consisting of R2 and C2. let us
analyze this circuit and see how this filter
functions in order to keep the audio fre-
quency currents confined to the detector
circuit.

Detector Input

To the input of the detector, we apply a
modulated radio frequency voltage and let us
assume that, as a result of the detector action,
we get in the plate circuit, at a certain
moment, a one hundred cycle signal with a
magnitude of ten volts. This voltage will
cause a current to flow through the plate re-
sistance of the detector tube, through the
load resistance R1, and hence through the
condenser C2 back to the cathode of the de-
tector tube. Since the impedance of the con-
denser C2 should (for proper design) be low
in comparison with R1, the A-C current will
be nearly equal to

E

Re+Ry
Ii Rp, the plate resistance of the detector,
is 25,000 ohms and R1 is 100,000 ohms, then
the current will be

10

25,000 + 100,000
= 0.00008 Amperes
= 0.08 Ma

Two Current Paths

The current has two paths to follow. One
path is through C2 to B- and bias resistor to
cathode and the other path is through R2
then through the B supply circuit, hence to
B minus and back to the cathode.

Since we want the currents to follow the
first path, through C2 direct to B-, we must
make the reactance of C2 much less than the
resistance of R2. By computing the react-
ance we find that the reactance of the 10
mfd. condenser is 160 ohms at 100 cycles,

Il

I

the reactance of a 1 mid. condenser 1600
ohms, and the reactance of a .1 mid. con
denser, 16,000 ohins at 100 cycles.

An 1dea of the value of R2 can be obtained
from the relation between the resistance of
R2 and the reactance of C2. [t will be noted
that the percentage of the total current flow-
mg through C2, the desired path, increases
very rapidly with increase n the ratio of R2
to the reactance of C2.

Beyond the ratio of about 50, there is but
a slight increase in filtering efficiency and
we can say that the resistance in such a filter
should have a value of about 50 times greater
than the reactance of C2 at the lowest fre-
quency it is desired to filter, say Aerovox
Wireless Corp. engineers. If we design the
flter to function efficiently at the lowest fre-
quency, then it will be even nore efficient at
higher frequencies due to the fact that the
reactance of the condenser decreases as the
frerquency increases.

Other Ratios

Tt will be appreciated that there is nothing
absolute about this ratio of 50 and that in
certain circuits higher ratios may prove de-
sirable. Qur purpose here is simply to in-
dicate the basis of operation in such circuits
without attempting to do the impossible of
setting down any hard and fast rules.

If we assume a ratio of fifty, then the fol-
lowing resistance values would be used:

If C2is Then R2 should be
10.0 Mid. 8,000 ohms
10 ” 80,000 ”

0.1 ” 800,000 ”

Any one of these combinations will reduce
the current through the B supply circuits to
about 2% of what it would be without the
filtter. It is not surprising therefore that
such filters are to be found in practically all
high quality amplifiers.

Which combination of the above capacities
and resistances would actually he used would
depend somewhat upon the circuit of the am-
plifier. In most cases the combination of a
1 mifd. condenser and 80,000 ohm resistor
would prove most desirable. Higher values
of capacity would increase the cost and
smaller values of capacity would necessitate
a resistance of such a high value as to cause
a serious reduction in the voltage actually
applied to the plate of the tube. It is neces-
sary that the experimenter determine in a
particular amplifier which combination will
in his particular case give the best compro-
mise between cost and efficiency.

Hum Reduced

Such circuits also have the effect of reduc-
ing the hum voltage applied to the tube. No
B supply filter circuit is perfect and there

www americanradiohistory com

will always be some hum voltage across the
output ot the filter. This hum voltage will
cause a small a-c current to be present in
the plate current circuits of all the tubes.
Referring again to the left figure, this A-C
current will have to flow through R2 and
hence through either C2 or R1l. Since the
impedance of C2 should be much lower than
the resistance of R1, practically all the cur-
rent flows through C2 and the A-C hum
voltage effectively in the plate circuit of the
tube is therefore the same as the A-C hum
voltage across the condenser.

In terms of the hum voltage output from
the B power filter circuit, the A-C hum
curren{ flowing through R2 and CZ will be
equal to

E

[ === s ———ar

and working with this equation. we finally
can determine that the ratio of the hum volt-
age from the B supply to the hum voltage
present in the tube circuit is proportional to

\/_ (R w -Cz)2+1

Since (Re#C.)2 will, in a proper filter
circuit, be much larger than unity, we can
neglect the latter in the above square root °
and sav that the reduction in hum voltage
applied to the tube is proportional to
R.w(C. which is really the ratio of the re-
sistance of the reactance.

Filter Properties

We can say in conclusion therefore that
a resistance capacity filter in the plate circuit
of a tube does two things: It keeps the
audio currents in the proper circuit and
thereby prevents common coupling, and sec-
ondly, it reduces the hum voltage applied to
the tube. In both cases the effectiveness of
the circuit is proportional to R.wC. the ratio
of the resistance to the reactance.

The fact that such filter circuits reduce
the hum applied to a particular tube does not
necessarily mean that the hum in the loud
speaker will be decreased by the same
amount. The hum in the loud speaker de-
pends upon many things, and one of the most
important of these is the manne. in which
the hum voltage from one tube combines
with the hum voltage in another tube.

[f the hum voltage in one tube is such as
to balance out the hum voltage of another
tube, then the overall hum is decreased. In
a circuit in which this was occurring, there
would result an increase in hum from the
loud speaker if a hum filter circuit was placed
in the plate circuit of any tube, since recuc-
ing the hum from the tube would mean that
the balancing out effect could no longer oc-
cur and the loud speaker hum would there-
fore increase. 1f, on the other hand, the hum
voltages from the various tubes were such
as to aid each other, then reducing the hum
in any one circuit would cause a corre-
sponding reduction in the hum from the
loud speaker.

An example of this was recently experi-
enced in the laboratory in some tests to re-
duce the hum output from a midget receiver.
1t was found possible to decrease the hum to
a negligible value by decreasing the effective-
ness of the filter in the plate circuit of the
detector. This increased the hum in the
detector circuit which balanced out the hum
produced in the power tube circuit and
caused a marked overall reduction in the
hum audible from the loud speaker. Con-
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sideration of these facts must be realized in
any experimental work on amplifiers for it
is such effects which cause the hum to in-
crease when a change is made in a circuit
that at first thought would appear to be one
which ought to cause a reduction in hum.

Different Filters

There are of course various ways in which
resistance capacity filters may he connected
to the tube. Certain possibilities are illus-
trated in the right, Fig. 1. Ia this circuit
we show a resistance capacity filter in plate
circuit of T1 and indicate how the con-
denser C3 may he connected either to ground
or directly back to the cathode of the tube.
In such circuits, it is usually hetter to con-
nect the condenser directly back to the
cathode since this arrangement returns the
A-C audio currents directly to the cathode
of the tube. In this connection, however, it
must be realized that such an arrangement
causes the hum currents from the B supply
circuit to also flow through the C bias cir-
cuit. In certain cases this may prove de-
sirable, and in others undesirable, and it is a
matter of experiment to determine which ar-
rangenent gives the best results.

Resistance capacity filters are also con-
nected in the grid circuits as shown in Fig.
3. Here we also show two possible arrange-
ments; one which utilizes a resistance R
and a condenser Cl1 with the condenser re-
turned to the cathode of the tube and the
resistance connected to the ground. The
alternative arrangement is to eliminate the
resistance capacity filter and connect the
lower end of R4 directly to ground. The
latter arrangement is usually hest for the
following reasons.

The A-C current in the plate circuit of T1
causes current to flow thmrough R3 and C4
R4. Since these currents originate from T,
it is necessary that they he returned by the
most direct path back to the cathode of TI.
The currents through R3 are returned to
the cathode by C3. The currents through
R4 must also be returned to the cathode of
TI1. If we use a resistance capacity filter
R1 CI, in the grid circuit of T2, then the
currents in R4 must flow through Cl and the
C bias circuit of T2, in order to return to the
cathode of TI1. Such arrangement is ob-
viously undesirable and it is therefore hetter
not to use any filter in the grid circuit hut
to connect R4 directly to ground. \Vith such
an arrangement the currents go directly to
ground and hence back to the cathode of T1.
To use a resistance capacity filter in the grid
circuit of T2, would actually cause an in-
crease in the conumon coupling between the
two tubes. Such filters in the grid circuit
should therefore not he used in resistance
counled amplifiers. They can be used in
conjunction with transformer coupled ampli-
tiers since in such amplifiers the primary
and secondary of the transformer isolates the
two circuits. Using grid circuit filters in
resistance coupled amplifiers. may actually
cause an increase in hum and increase in
coupling between the two circuits.

In the circuits shown in the two sketches,
we also indicate condensers connected across
the C bias resistor. The size of this capacity
is determined largely upon the value of the
C bias resistor and the amplification con-
stant of the tube. It is usually sufficient,
however. to make the bypass condenser
across the C bias resistor of a value such
that the impedance of the C bias circuit is
small in comparison with the value of the C
hias resistor. Let us, for example, consider
a power tube circuit in which no resistance
capacity filter is used in the grid circuit of
the power tube. The A-C current developed
in the plate circuit must return to the fila-
ment through the C bias circuit. The A-C
voltage drop across the C bias circuit will
be equal to the A-C plate current times the
C bias impedance. The voltage drop across
the C bias circuit is impresséd back on the
grid of the power tube and it has a phase
relation such as to decrease the amplitude of
the signal. The overall gain of the power
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ANSWERS to Questions of General Interest to Readers.
Questions Are Answered and Only by Publication in These Columnas.

Only Selected

Sources of Quartz

WHAT ARE the principal sources
from which quartz is derived for the
purpose of piezo oscillators?—L. K. B.

Piezo oscillator crystals are usually
made from the quartz that may be found
in Brazil, Madagascar, Japan, and some
parts of the United States. The largest
crystals are usually found in Brazil.

L S

Diathermy

WHAT IS THE GENERAL theory in-
volved in the generation of internal heat in
the human body by means of radio appara-
tus>—J. E. L.

It has been found that the frequencies
around 56 megacycles have the property of
inducing within human tissue an electric cur-
rent that is productive of a rise in body
temperature. By controlling the time and
power of such application. body temperature
may be raised to any desirable point which
has been a hoon to the medical profession
as such work materially helps the work of
the doctor, especially as the “fever” may be
localized at an infected lesion. whereas other
methods of raising temperature made the
whole body febrile. Commercial varieties of
such apparatus have utilized a 250-watt tube.

x ok %k

Constants for Amplifier

WILL YOU INDICATE the constants
of the parts used in the high-gain amplifier
shown in Rapro WorLp of November 10,
1934?—F. A. S.

The diagram to which vou allude has been
drawn for the general case of any tubes
with the number of electrodes shown. Since
the constants of tubes vary in a wide range,
constants cannot be given for the general
case. Another factor that required special
consideration is the plate potential. This
parameter will affect the size of the grid bias
condenser and resistor materially. Thus, in
order to present definite constants, it is es-
sential that the type of tubes and the plate
voltages be known. In general, plate re-
sistors of 250,000 ohms, grid load resistors
of 1 meg. and filter resistors of 100,000 ohms,
with 1 mfd. or more for hypassing, suffices.

* % %

Radio Law Violation

WHAT ARE THE steps that one has to
take when notified by the Federal Communi-
cations Commission of having violated the
law?—F. M. K.

We quote from section 24 of the Rules and
Regulations of the Federal Communications
Commission: Any licensee receiving official
notice of violation of Federal Laws, the Com-
mission’s rules and regulations, or the terms
and conditions of a license shall within 3
days from such receipt. send a written reply
direct to the Federal Communications Com-
mission at Washington, D. C. The answer
of each notice shall complete in itself and
shall not be abbreviated by reference to other
communications or answers to other notices.
If the notice relates to some violation that
may be due to the physical or electrical

characteristics of the transmitting apparatus.
the answer shall state [ully what steps, if
any, are taken to prevent future violations,
and if any new apparatus is to be installed,
the date such apparatus was ordered, the
name of the manufacturer and the promised
date of delivery. Section 26 states further
that: If the notice of violation relates to
some lack of attention or improper operation
of the transmitter, the name and license num-
ber of the operator in charge shall he given.

High Notes Missing

I HAVE BUILT what was represented
to be a high-fidelity amplifier, but find that
I do not get the high notes. I've tried
different dynamic speakers and I used good
parts in the assembly. Also, the voltages
are O. K. However, I've determined that
the trouble lies in the second stage of the
layout. The arrangement of this amplifier
included push-pull 58's, push-pull 56’s and
push-pull 2A3’s. Please advise where the
high notes have disappeared.—A. K.

High notes may be lost through the use
of transformers that do not have a reason-
ably flat characteristic up to the high notes
or too much capacity anywhere else across
the signal line. It is therefore useful that
you check up on the characteristics of your
transformers. The shunting condensers of
large values are notorious for robbing the
high frequencies. [t is recommended that
you try reducing the capacity of all con-
densers that are shunted across your ampli-
fier. Also, in push-pull ampliers, it is im-
perative, for ethicient operation, that all parts
be perfectly balanced. In other words, your
58s should be perfectly alike in all char-
acteristics, likewise the other tube pairs. It
is also important that your push-pull trans-
formers be well matched, as to impedance as
well as to balance.

* ok ok

Motor Interference

I AM EXPERIENCING a great deal of
trouble in receiving radio signals at my loca-
tion due to a number of motors and gener-
ators in use at an adjoining saw mill. Where
can [ receive expert information as to the
minimizing of this trouble at the source?—
H. T. W.

Any of the companies that make a spe-
cialty of manufacturing condensers or re-
sistances will be glad to furnish you with
data accumulated by their engineering staff
just for such interference problems. If vou
will address these firms, you will get a com-
prehensive answer. [t might be said in brief
that by suitable combhinations of condensers.
resistances and inductances your ohject may
be achieved.

¥ * *

Correction

C. C. GALL, of Richmond Hill, N. Y.,
takes exception to our statement that “A” in
the musical scale vibrates at 427 times per
second. He states that the American Fed-
eration of Musicians standardized this tone
at 440 vibrations per second in 1917 and that
the United States Government adopted this
standard in 1920. We regret this error.

tube circuit is therefore reduced if any con-
siderable amount of A-C voltage appears
across the bias circuit; to keep the voltage

www americanradiohistorv com

5

across the circuit low, it is necessary to use

bypass condensers across C bias resistors.
(Copyright)
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How We Hear the Radio

Ear Not a Delicate Instrument But

Performs Marvels
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The Human Ear

The marvel of hearing is better understood
by a study of the human ear’s construction.
In this effort, the ear is divided into the
external, middle and inner ear. The ex-
ternal ear serves to collect the sound. The
middle ear serves to conduct the collected
sound to the inner ear, where the delicate
organs are located that transform the sound
energy into nervous energy, now considered
electrical, to cause the sensation of hearing
in the brain. The wonders of the ear are
further enhanced by the inclusion of the
eustachian tube which allows the ear to
withstand tremendous sound pressures. This
tube is essentially a by-pass that connects
the middle ear with the throat and ndse
so that excess pressure can be detoured
from the delicate ear drum out through the
mouth or nose.

Y far the greatest application of radio
B and its allied fields is transmitting and
amplifying sound. This is true of broad-
casting, telephony and public address. Sound
is received as a sensation of our auditory
sense of which the ear is the external organ.
It would seem, therefore, that those engaged
or interested in application and transmission
of sound should have a fundamental under-
standing of the phenomena we call hearing.

When some object such as a cone of a
loudspeaker vibrates, sound waves are im-
parted to the surrounding air. These vibra-
tions, generated by any vibrating body, may
be imparted not only to air, but to water,
wood, or any other surrounding medium;
and, through this medium, they may be
transmitted as waves of sound.

The ear is an organ specially adapted to
receive these vibrations and to transform
them into nervous impulses.

Divisions of Ear

Anatomically the ear is divided into three
separated and distinct parts. These parts
are so inter-connected that sound waves are
transmitted from one part to the next.
These parts will now be briefly analyzed.

ExTErNAL EAr. This consists of the
external part, the part we commonly call
the ear, and a short tube about one inch
long along which sound passes inwards to
a sort of drum.

MippLe Ear. This small cavity lies on
the other side of the membrane of the drum.
By means of the Eustachian tube this cavity
is connected with the throat and, thereby,
the air within is under the same pressure
as the air in the external ear. This re-
leases extreme strains on the membrane be-
tween these two sections.

Stretching directly across the cavity of
the middle ear is. a chain of three verv
small bones. called the hammer, anvil, and
stirrup. These bones are bound together

and transmit vibrations from the tympanic
membrane between the external and middle
ear, to the portion of the inner ear known
as the cochlea.

InnEr EAr.  The inner ear receives the
ultimate terminations of the auditory nerves
and is the essential part of the organ of
hearing. Without going into detailed anat-
omy, the inner ear may be said to consist
of a system of small bony spaces and tubes
within which lies a membranous labyrinth.
Forming part of the lining of the membran-
ous labyrinth are sensitive cells between
which are the endings of nerve fibers. These
conduct the impulses to the brain.

Limits of Perception

The vibrations that can be perceived by
the ear as musical tones lie within certain
limits. These limits, of course, are subject
to considerable individual differences. Usual-
ly the lower rate of vibrations is placed at
30 cycles per second, although some people
respond to vibrations as low as 16 cycles.
Below this limit, if a reaction occurs, it is
due to either pressure sensation or har-
monics (overtones).

The high limit of audibility is about 40,-
000 cycles. Very great variations exist in
different individuals. The ability to hear
high-pitched sounds also decreases with age.
However, sounds of a frequency higher than
about 10,000 cycles are usually overtones
and are not missed except by a trained
critical listener.

Considerable variation in loudness must
occur hefore the change will be noticed.
Tn general the ear is not a very critical
apparatus. It does not discriminate well be-
tween different degrees of loudness, fails to
notice small percentage of distortion, fills-in
missing gaps, and possesses tonal gaps and
tonal islands. Tonal gaps are the failures
found in some individuals to hear well or
not at all certain frequency ranges. Tonal

www americanradiohistorv com

islands, on the contrary, is the special abil-

ity to hear well and discriminate a fine
variation of pitch in certain frequency
ranges.

Nevertheless, the ear is a marvelous de-
vice, being able to detect a feeble whisper
and vet not break under the strain of great
noises, such as firing of a cannon or spout-
ings of a political orator.

—M. N. Beirman anD I. GEBEL.

Literature Wanted

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

D. Armstrong, 2834% Egmont St., Evansville,
Indiana.

Mutual Film Exchange, Box 4241, G. P. O,
Svdney, Australia.

A. Porier Bancroft, 91 Lakeview Ave, Lynn,
Mass.

Mr. Brown, WORBP, 2724 Calumet Ave., Chi-
cago, Il

Vital Bastarache, ¢/o Motor Repair  Shop, 176
Botsford St.. Moncton. N. B., Canada.

A. E. Ilinkley. Avilla, Indiana.

Nieto & Cia., 711 Entre Rios, Buenos Aires, S. A.

Bob Crawshaw, 515 Fifth St.. Modesto, Calif.

Ldear Canfield. 2781 Hampshire Rd., Cleveland
Heights. Ohio.

M. Foresherg, 1643 South Fairfield sAve., Chicago,

111,
Geo. W. Allen. 139 Jay St., Schenectady. N. Y.
A. E. Bryant, 411 Warren Ave., Lynchburg, Va.
Joseph Black, Temple, Texas.
G. B. Craom, 4121 Grant Ave., Fresno. Calif.
E. L. Dague. 7361 Hamilton Ave., Pittsburgh, Pa.
R. L. Danielson. Hardin, Mont.
Fwing Gentry. 2222 Kaelin Ave., Louisville. Ky.
G. M. Guy, 2704 S. Redondo Bivd.,, Los Angeles.

Calif.
Mr. F. M. Hughes, ¢/o W. M. Lynn Furniture
Co.. P. O. Box 217, Olney, Texas.
B. Keinhard, 373 Sccond Ave., Phoenixville, Pa.
W. F. Onder, 3725 Louisiana Ave., St. Louis, Mo.
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A Vibrator B Supply

A 6-Volt Storage Battery Furnishes Potentials

ALL of us who have grown up with
the art of radio and have seen it
through its battery stages know what a
nuisance B batteries can be, especially
when replenishment of 180 volts is re-
quired with its outlay of four or five
dollars. When one is on a farm or other
outlying section where there is no con-
venient 110-volt power line, he becomes
dependent upon these batteries even in
these days when a-c receivers take so
much of the grief out of radio. Of
course, there is the possibility of one's
generating plant, but that is quite a lux-
ury—even in the small 32-volt variety.
1t is accordingly of utility to design a
means of generating adequate power from
a 6-volt storage battery, which battery
may be readily recharged. Of course
for a B supply it is necessary that this
voltage be stepped up to the requisite
value of 180 volts. Since direct current
cannot be stepped up it is necessary to
transform this direct current of the stor-
age battery to alternating current so that
may be increased to the desired voltage
level. This is accomplished by means
of a vibrator which is nothing more than
a buzzer essentially.

Various Voltages Obtained

By this means, the d.c. of the battery
becomes a constantly interrupted direct
current which can be stepped up by a
suitable transformer to a desirable level.
This high-voltage a.c. is then fed to a
means of rectification to produce direct
current of high voltage, which is then
obtainable at any desired voltage level,
within the limits, from a tapped resistor
across the line. This is shown in the
top sketch on this page. For the pur-
pose of comparison, a commercial form
of this type of eliminator is shown in
the bottom sketch.

How to Wind Transformer

The vibrator may be an ordinary buz-
zer. But, it is essential that it be able
to withstand a current of about two
amperes so that it should be chosen with
a discerning eye for the contacts. These
contacts should be quite large and of
tungsten to minimize deterioration. For
further protection, a .05 mfd. condenser
is shunted around the contacts to absorb
the sparking at these points. Since the
buzzer electromagnetic coil is in this 2
ampere circuit, it should also be sufficient-

By Louis C. Batton
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In the upper sketch, a number of common parts are assembled together
to produce a “B” eliminator that is suitable for a small three or four tube

set.
that does the

ly heavy to carry this current—wound
with wire of about No. 20 gauge.

The transformer contains a primary
and two secondary windings. One of the
secondaries is for heating the filament of
the rectifier tube while the other sec-
ondary is the high-voltage winding. If
a 45 type tube is used with its grid and
plate tied together, the first secondary
coil should contain 20 turns of No. 26
wire and the high voltage section should
contain 1,750 turns of No. 28 wire, while
the primary should consist of 50 turns
of No. 14 wire. In winding this trans-
former it is desirable that the primary
winding be located between the two sec-
ondaries.

The rectifier can be seen to be a 45
type tube with plate and grid tied to-
gether. This tube might also be one of
the O1A, 12A or 71A type, in which case
different filament windings would be nec-

The lower sketch indicates the diagram of a commercial product

same thing.

essary on the transformer (upper dia-
gram). The filter is composed of a B
choke coil shunted by two large condens-
ers as shown. This choke may have a
value on the order of 10 henries with as
low a resistance as possible, of the order
of 150 to 200 ohms.

Voltage Divider

The voltage divider is shown with vari-
able taps since the voltages obtainable
from them depends upon the load on
each section. Since such a unit will
probably be used all types of receivers,
it is recommended that the voltage di-
vider be of proportions approximately
similar to that shown.

With this arrangement, a small receiver
can be adequately powered from only one
6-volt storage battery to furnish both the
A and B battery potentials.

A method of overall measurements of
receiving sets has heen described by H. D.
Oakley of the General Electric Company.
Here, a radio frequency oscillator is mod-
ulated in a Heising circuit and the output
is supplied to an antenuator which sup-
plies the apparatus under test with a small
voltage of known magnitude. The output
of the receiver is measured by means
of a vacuum tube voltmeter that is con-
nected across the loudspeaker terminals.

The oscillators, together with the meas-
uring apparatus, are housed in a com-
pletely screened room, while the appara-
tus .under test together with the attenu-
ator and the vacuum tube voltmeter are
housed in an adjacent screened room.
The function of the first screen is to pre-
vent direct induction from the oscillator
into the apparatus under test while the
function of the second screen is to shield
the apparatus under test from fields due
to external sources. The attenuator con-
sists of a -copper wire with a concentric

Qakley’s Overall
Test Method

return, the point of contact between the
two being grounded and connected to the
filament circuit of measured apparatus.
The inductance per unit length is cal-
culable and, by means of various taps,
small voltages of known magnitude may
be obtained.

The thermo-junction instrument used
for measuring the current in the poten-
tiometer is situated in the oscillator
screened room and accordingly does not
give a true measure of the current in the
attenuator at the high frequencies. The
input may be applied to the apparatus
directly, to a dummy antenna having
characteristics that are similar to those
of the actual antenna or to a loop an-
tenna. The results obtained are expressed

www americanradiohistorv com

as audio output voltage existing across
the speaker terminals with respect to the
known input radio frequency voltage
modulated at a definite percentage by a
definite audio tone.

The selectivity of the receiver is ex-
pressed in terms of curves connecting the
input voltage with definite modulation
with respect to the frequency change
around the normal resonance point for a
constant output across the speaker ter-
minals. The properties of the audio fre-
quency amplifier are determined by vary-
ing the frequency of the modulator while
maintaining a constant input voltage and
a constant percentage of modulation.

Overall measurements of a receiver
made in this way or any other way that
is equally accurate will supply the means
for obtaining a quantitative picture of a
receiver’s performance as a2 whole and
with such an analysis available, the per-
formance of various receivers may be
definitely compared.
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How to Use PRE-6 Generator

Frequencies from 109 k¢ Well into Short-Wave
Band May Be Measured

THE Signal Generator, designed and
calibrated by Herman Bernard, covers
fundamental frequencies of 109 to 205 ke
with a direct-frequency reading dial and
is intended primarily for lining up inter-
mediate channels. Harmonics are used for
lining up intermediate frequencies higher
than 205 kec.

The Signal Generator is for a.c. or d.c.
use, 90-125 volts, and has modulation on
a.c. (line hum), but scarcely much modula-
tion on d.c. However, on d.c. there are
usually commutator ripple and other line
noise to constitute a low percentage of
modulation. Oscillation takes place im-
mediately—no waiting for tube to heat up.

Connections: The line plug is connected
to the 90-125-volt line. Iif the line is a.c.
the plug may be inserted either way. If
the line is d.c. the plug must be inserted
a particular way. There is no danger if
the plug is reversely counected to d.c,
but the Signal Generator will not oscillate
then, so reinsert the plug the other way.
The single wire emerging from the Signal
Generator is for connection to the circuit
to be measured or peaked.

Intermediate Frequencies: If the fre-
quency of an intermediate channel is to
be measured, disconnect the antenna from
the receiver and connect the ontput wire
of the Signal Generator to the plate of
the modulator tube (primary of first in-
termediate transformer), and turn the Sig-
nal Generator dial until a response 1is
heard. If there is only one response as
the Signal Generator dial is traversed,
then the maximum sound output from the
measured circuit, or brightest illumination
or greatest needle deflection, depending
on what type of indicator is used, in gen-
eral will indicate resonance at the funda-
mental frequency as read oun the top tier.
If there are more than one response, the
unknown is an harmonic of a read fire-
quency. The important frequencies cov-
ered by harmonics are on the second from
top tier of the dial and appear twice:
400, 450, 465 and 480. However, 230 kc
and 260 kc are on that tier, too, but ap-

-pear only once. These would vield only
one response, though second harmonics.
The instances where harmonics are prin-
cipally used, e.g., 400, 450, 465 and 480
ke, appear twice hecause when response
is obtained at one point, the other point
serves as a check and the unknown can
not be any frequency other than the one
read. This is an exclusive harmonic-con-
fusion-elimination method. For the very
important 465 kc frequency, use the set-
ting for 465 directly under 11614, for that
is the more accurate, while the repeat
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Circuit diagram of the PRF-6 Sig-

nal Generator. The 0.0001 mfd.

fixed condenser causes the tuning

to be almost straight frequency
line.

point will fall a little to the right of the
second 465 imprint.

The more usual requirement is that a
channel is to be peaked at a predeter-
mined frequency, rather than measured
at what it is, but in so many instances
must a superheterodyne be relined, in ac-
tual practice, that it is well first to meas-
ure the actual frequency, and thus note
whether any change is needed, and, if so,
in what direction. If the frequency should
be lower, increase the capacity of trim-
mers; if the frequency should be higher,
decrease the capacity of trimmers.

To line up the i-f channel at the cor-
rect frequency the connection may be
left at the modulator plate, except in the
cases of i-f interstage trouble, or ex-
tremely selective three-coil channels, when
it may be necessary to start at the plate
of the first i-f tube, line up the second
and third i-f transformers, then move the
connection back to the modulator plate
and finally line up the transformer that
comes directly after the modulator. The
desired frequency is read from the dial in
this operation. If an harmonic is used,
then, for the important frequencies, the
second response point on the generator
is used as check. Here also, in the case
of 465 ke, use the position directly under
11614 kec.

IFor 456 ke, use 114 ke of the fundamen-
tal, check for elimination of confusion
due to harmonic, by repeat point at
158-2/3 ke, although the repeat point need
be read only approximately, without in
any way marring the accuracy.

For measuring any other desired inter-
mediate frequency higher than 205 ke, if
not on the dial, divide the desired fre-
quency by any number that produces a re-
sult falling in the fundamental range (109
to 205 kc), and then divide the same de-

sired irequency by a number that is one
higher or one lower than the previous di-
viser. Thus you obtain the repeat point,
due to the next successive harmonic or-
der, and eliminate all confusion.

Higher Frequencies: These may be
measured even to megacycle ranges (al-
though channels may not readily be pre-
set to some selected frequency in these
harmonic ranges) by using an adroit meth-
od of harmonic analysis. Wrap the Signal
Generator output wire around the an-
tenna leadin near the set, or if need be,
remove the antenna connection and re-
place it with the Generator’s output wire
at the set antenna post. Read the fre-
quency on the fundamental (top tier) of
the Signal Generator, an harmonic of
which 1s producing the response. Then
turn the Signal Generator dial until the
next successive response is heard, re-
ceiver remaining unmolested. Note the
two frequencies. Subtract the lower from
the higher. Divide the result into one of
the read frequencies and then vou
know the harmonic order of the
other read frequency. For instance,
suppose you read 150 and 180 kc as the
two fundamental frequencies whose har-
monics furnish consecutive responses. The
difference is 30. Divide 30 into 150 and
vou get 5, the harmonic order (not of 150,
but) of the other frequency, 180. Hence
the unknown is 900 kc. Had the dif-
ference, 30, heen divided into 180 ke,
vielding 6, then 150 would have been mul-
tiplied by 6, giving the same answer, 900
ke, In this way harmonic orders lose all
their cloak of mystery, and frequencies
well into the short-wave spectrum may be
measured, and with high accuracy, be-
cause the almost straight-frequency-line
characteristic of the uncrowded Signal
Generator dial separates fundamentals by
only | kec.

Wavelength and Degree Scales: Be-
sides the frequency scales at top there
are, at bottom, a fundamental wavelength
scale, 1500 to 2700 meters, and a 0-180
degree scale. When wavelength values
are desired in using harmonics, ascertain
the harmonic order and, instead of multi-
plying as with frequencies, divide the read
wavelength by that harmonic order. The
0-180 scale enables recurring to any spe-
cial frequency for unusual tests.

Tube Required: The Signal Generator
requires the insertion of a 30 tube.

Special Connection Advice: Wherever
a set manufacturer has given directions
for connections contrary to those recom-
mended above, follow the manufacturer’s
advice.

A THOUGHT FOR THE WEEK

GAIN THEATRE MANAGERS ARE

BLAMING RADIO. They are talking
—and wvery definitely, too—about reducing
permanently the scale of prices for theatre
seats, especially in the Metropolitan zone.
And they say that radio is furnishing the
necessity for revising the prices of admission.
Does it occur lo them that the increase in
box-office schedules of some years ago was
based on the fact that the public was sup-
posed to pay the freight no matter how poor
the quality of the haulage? And the public
—ably assisted by Hollywood—made up its

combined mind that it wouldn’t be squeezed
any more. The good shows have always
drawn the money—and the poor ones never,
no matter how low tariff or how good or
bad the times.

Radio perhaps is to blame for a lot of
things—not forgetting that it has been a
means of livelihood for a small army of en-
tertainers who, wztlzom‘ the lure of the air
programs, would be in the bread line instead
of before the microphone.

TUBES IN PARALLEL
Two equal tubes in parallel have twice
the mutual inductance of one tube alone.

WwWWW americanradiohistorv com

Westinghouse Promotes
Evans

Walter C. Evans, manager of Westing-
house’s radio division, announces the ap-
pointment of J. G. Beard as manager of
all of the company’s police radio activities.
His duties will include the design, manu-
facture, and sale of this line of equip-
ment. Mr. Beard has been actively asso-
ciated with radio developments since 1918,
and for the past five years has heen with
the Westinghouse Electric and Manufac-
turing ,Company at Chicopee Falls, Mass.

|
|
4
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Coils for Short Waves

How to Determine Inductance Required
Short Cuts to Actual Construction

OILS for short waves are divided into

two classes, depending on the method of
hand shifting: plug-in type and switch type.
The plug-in type is losing popularity only
because of inconvenience, heightened by the
fact that the superheterodyne is the leading
circuit, a pre-selector stage is required for
a home receiver, there are four bands at least,
so as three coils would have to be changed
far each band there would be fifteen changes
ta encompass the spectrum.

The fact that plug-in coils are inconvenient
is practically the only argument against them.
Numerous difficulties are removed by use of
such coils: dead spots due to adjacent coils,
higher contact resistance that may be present
in the switch, small diameter for winding,
present in all switch-type coils because of
space limitations for numerous coils that
must stay in the receiver, elimination of
necessity of total shielding and elimination
of the practice of winding all coils on a
single form.

The plug-in type is self-explanatory as to
construction and offers no options. The
switch type enables one to choose among
various methods of layout and construction,
including all windings on one form, separate
form for each separate coil, and combinations
of the two methods.

Stopping Dead Spots

The deadspot trouble has to be solved, be-
cause adjacent coils may have a natural
period (especially when a trimmer remains
across them) that is in the frequency spec-
trum of a next higher-frequency coil. Then
the expediency is used of shorting out the
adjacent coil, so no voltage will develop
across it.  Stromberg-Carlson uses this
shorting-adjacent-coil method. RCA-Victor
has windings on a single form for each stage.

Sometimes the circuit is adapted to coil
considerations. For instance, one desire is
to do as little switching as possible. This
would result in large capacity tuning con-

By Wallace Eddy

denser, requiring fewer switch positions and
also fewer coils for covering a band, and
circuit selection to economize on the coil
construction. The circuit selection in mind
is the Hartley oscillator, which requires a
tapped coil, whereas all other systems that
operate on the grounded-rotor principle re-
quire two separate windings, except the
dynatron, which requires only a single un-
tapped winding, but has to be stabilized, as
it wobbles badly, and the stabilization is
more of a job than using some more de-
pendable oscillator.

The Hartley coil therefore may be con-
sidered as a single winding, and the tap is
simple to produce in manufacture of the coil.
The same amount of switching has to be
done as when a tuned-grid or other type
oscillator is used (save the dynatron) but
the coil construction is undoubtedly simpli-
fied, and compactness is served.

Where They Stopped

Although theory has heen to the contrary,
the Hartley is not as good an oscillator as
is the more popular tuned-grid type. This
fact has been recently confirmed by measure-
ments of two sorts: one, the actual amplitude
of the oscillations, when the coupling was the
same, and the frequency the same and ob-
tained by the same constants; and the other,
ohservation of the highest frequency, in the
short-wave realm, where the oscillator
stopped oscillating under equal conditions.
The tuned-grid type oscillated to 22 mgc
when the Hartley stopped at 17 mge. Of
course the Hartley’s oscillation could be re-
stored by closes coupling, better coil, etc,
but the comparison was made on an even
basis, and since circumstances often intro-
duce factors (such as proximity to metal)
that work against oscillation, it is sparing of
trving experience to ascertain which oscil-
lator is preferahle for sustaining oscillations
over a wide frequency-shifting range.

As for the actual winding of the coils, the

first thing to ascertain is the required in-
ductance. This can be calculated if the low-
est frequency and highest capacity are known.
Also the ratio of tuning, or frequency ratio,
can be calculated from the capacity ratio,
being the square root of the capacity ratio.
However, once the inductance for the largest
secondary is known, the capacity ratio being
known or calculated, the required inductance
of the rest of the secondaries can be ascer-
tained by simple division. Divide the larger
inductance by the capacity ratio to obtain
the inductance required for the next higher
frequency band.

The frequency ratios need not be trouble-
some, as they may be taken from experience.
For condensers of 0.00035 to 0.0004 the ratio.
without too much trimmer capacity, that is,
trimmers not_all the way in, will be at least
3. For 0.00014 mfd. the frequency ratio will
be at least 24. For 80 mmifd. the ratio will
be just a bit more than 2. These ratio
values take into consideration the distributed
capacities of the circuit, including the con-
denser minima, tube capacity, wiring, socket,
etc.

The Condenser Capacity

It is assumed that everybody knows at
least approximately the capacity of the con-
denser they are using. If not, he can take
the condenser to some radio store and let
the service man there estimate the capacity,
as he is familiar with that aspect of con-
densers. Also, there is some leeway, as noted
in the fact that the same ratio was applied
to values lying between 0.00035 mfd. maxi-
mum and 0.0004 or so mfd. maximum. So,
too, for 0.00014 or 0.00015 mfd, etc, the
same ratio, 2.4, may be accepted. By the
way, for the old capacity of 0.0002 mid. the
ratio is 2.6. For 0.00025 mfd. it would be
about 2.7, but this is an estimate. The rest
have heen checked experimentally.

(See next week’s issue for Short Wave Coil Winding Data Table)

Practical Formula Units

If the maximum capacity is known, no
account need be paid to the circuit capacities
other than to add 10% to the maximum and
then since the lowest frequency desired is
known, the inductance may be computed.
The inductance formula 1s:

1 1

b= .
(27f)2 C  (6.28f)2 C

where L is in henries, f is in cycles per sec-
ond and C is in farads. However, since these
units are too large and not of practical use,
we shall transform these units into their
everyday form of microhenries, megacycles
and microfarads.

In order to do this, we have to assure
ourselves that we do not destroy the equality
of this equation by this conversion. For this

purpose let us revamp the equation to its
equivalent form:
(L) (C) (2nf)? — 1

Here we see that when the units are henries,
farads, and cycles, and the product of the
three terms is the number 1. In order that
we may convert the units to the micro
variety, we have to operate on the equation
in such a way that the product of the three
terms still is 1. To reduce L in henries to
L in microhenries we have to multiply the
first L by one million since there are one
million microhenries in one henry. Since
we also desire C in microfarads, we have to
multiply C by a million also, for the same
reason. Now, what have we thus far? Ve
have multiplied the left side of the equation
by one million twice so that the product of

the equation is no longer one but

www americanradiohistorv com

1,000,000,000.000!  Obviously, in order for
the equation to equal one, we have to divide
the 27f term by 1,000,000,000,000. It will be
remembered that the 27f term is in cycles
per second. In order to transform this term
to megacycles per second we have to divide
the cycles per second by 1,000,000, However
since this term is squared, we divide the
2nf term by 1,000.0002 or 1,000,000,000,000.
Thus, we return to the situation where the
equation is equal to 1 again and the units of
the equation are correct. We are thus en-
abled to substitute these quantities in terms
of microhenries and microfarads when the
frequency is given in megacycles per second.
So, using the equation at right, because 2nf
is stated in numerical value, L. will be in
microhenries when f is in megacycles and C
1s1s in microfarads.
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F REE Parts List & Schematic

FIVE .
LATEST
TUBES

The ALL-STAR JUNIOR is a five

ceiver capable of world-wide radio

|
reception. Its receiving range is |
from 10 to 550 meters. Uses the |
latest and most powerful circuit |
in the superheterodvne class. |
All-Star Kit of Parts........$27.50 |
Oxford 6" Speaker.......... 250 |

Sylvania Tubes ............. 3.95
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Quick-Action
Classified

Advertisements

5 cents a word. 50 cents minimum.

Cut coal bills—seven guaranteed methods, 25c.
Fuel-Saver Devices Co.. 900 Manhattan, Dayton,
Ohio.

INVENTORS, if you have good ideas, any kind,
patented or unpatented, write to us at once. Abso-
lute honesty and reliability guaranteed. This is
our opportunity it you take advantage. United
. A. Inc., 14 Water St., Torrington, Conn.

FORD OWNERS -Overhead Valve Speed Units,
Winfield carburetors. camshafts Dual-Ratio axle
for V-8s. Dime secures sample Speedway Racing
Magazine, catalog speed books, crash helmets,
English _racing, stock motorcycles, accessories.
CLYMER, 442 W. Pico, Los Angeles, California.

TO $8 FOR LINCOLN HEADS; to $78 for Indian
nead pennies. All dates wanted. Catalog, 10c.
Penny Shop, Dept. 77, Cedar Falls, Iowa.

REWIND OLD TYPE METERS to 0-1 milli-
amperes. Ohmeter 1000 ohm per voltmeter. Com-
plete instructions, $1.00. Link Radio-Experimental
Lab., Box 437, Kirksville, Mo.

“ELECTRON TUBES IN INDUSTRY,” by Keith
Henney. A thorough, authoritative presentation
of the practical aspects of electronics. Describes
in detail amplifier, rectifier, and other tubes and
photocells, and shows how they are being used
now in industry. 490 pages, 6 x 9, illustrated. $5.00.
Book Dept., Radio World, 145 W. 45th St.,, New
York City.

“RADIO TROUBLE SHOOTING,” Second Edi-
tion, by E. R. Haan. Contains the latest on A.C.
receivers, dynamic speakers and television. A
practical book for practical men. Contams a
special chart showing all possible radio troubles
and the way to detect them. Size 6 x 9 inches.
361 pages, 300 illustrations. Flexible binding.
Price $3.00. RADIO WORLD, 145 W. 45th St,
New York City.

The 1935 RADIO SENSATION!
l - ]

V

tube superheterodyne, all-wave re- |—TRY-M0 RADIO CO., INC.

85 Cortlandt St., New York, N. Y.

Gentlemen: Please rush to me the list of parts and !
Junior

wiring

FROM
10 to 550
METERS
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CLIP AND MAIL COUPON TODAY!

diagram of the All-Star Super

Receiver.

City

State
+++++++++++++++++++++++++'{L

Philco Engineers
Home Art Stunt

for Set Display |

The radio as a musical instrument was

| exhibited in six Philco radio music rooms

sponsored by the Philco Radio and Televi-
sion Corporation at the Drake Hotel, Chi-
cago, recentlv in cooperation with the As-
sociation of Arts and Industries.

Philco invited six leading Chicago deco-
rators to execute their ideas of what the
modern radio music room in the American
home should be. Six smart, elegant and
totally different rooms resulted, all of them
exhibiting to the best possible advantage
the latest Philco models.

The Association of Arts and Industries
sponsored the exhibit because of their in-
terest in furthering good design in com-
mercial products of all kinds.

Thousands of spectators passed through
the rooms. Special events were conducted
with the idea of bringing visitors from the
higher income brackets who would be possi-
ble customers for the expensive radio instru-
ments on display.

Four Philco models, the company’s high-
est priced ones, were used in the six rooms
which varied in decoration schemes from
ultra-modern to Regency and Biedermeier,
including 18th century English and one room
which was without decorative pedigree but
altogether pleasant and delightful.

Philco was motivated hy the conviction
that the time has come when radio programs
are of such qualitv as to require perfect
tonal reproduction in fitting surroundings.

Ben Nash, rated one of the ten best com-
mercial designers in America, was given
the job of making a radio cabinet into a
musical instrument case. One of the models
on display retails at $600 and others are
nearly as costly.
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AUDIO COUPLING
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Push-Pull

The audic-frequency stages of a
radio receiver may be coupled in any
one of the fashions shown above.

IT'S HERE AT LAST!

What you have wanted
all your life!

A book that tells you
how to make the things
you use In everyday life.

PRACTICAL EVERY-
DAY CHEMISTRY tells
you how to make cements,
insulators, etches, plating,
lacquers, stains, fluxes,
alloys, and hundreds of
other Dproducts.

IT removes the mystery
surrounding Chemistry!

IT may start you in a valuable business of your own!

IT will turn “LEISURE INTO TREASURE™ by en-
ablmg you to use your leisure to the best advantage, Make
practical Chemistry your hobby! Your kitehen, attic, base-
ment, or garage can be your laboratory. Make things for
your own use and save money.

PRACTICAL EVERYDAY CHEMISTRY contains over
2300 valuable practical formulae.

$2.00, plus xiostsge. ITS value many times that amount.

Book Dept.

RADIO WORLD

145 WEST 45th STREET NEW YORK CITY
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More Power from Old

Sets

Bias Can Be Arranged to Aid the Results

45
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¥
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g lra Self prased 454»1/"

At left_is a self-biased ampl_iﬁer, the bias being derived from the plate current flow in the 750-ohm resistor.
center is an example of semi-fixed bias, gr
In respect to center tap of the high-voltage winding).

AGREAT many receivers purchased
a few years back, and still in active
use, utilize type 45 tubes in push-pull
in the last audio stage. Even with con-
servative rating, the power output of a
couple of these tubes with 250 volts on
the plates is over three watts. This is
in class A, self bias. At one time this
was the height of perfection, at the time
when the 71 and 50 were the only com-
petitors. Now, when in extreme cases,
much larger power is demanded from an
average receiver, new tube models were
developed. The types that compare with
the 45 in plate voltage and current re-
quirements, are able to produce much
greater power with the same percentage
distortion. For example the 2A3, in cer-
tain circuits, is able to produce 15 watts
of audio power.

Recently it has been shown that under
certain conditions in a class A prime cir-
cuit, a pair of 45’s in push-pull will pro-
duce as much as 19 watts with not more
than the allowed 5% distortion in the
output. This much greater power nec-
essitates the use of special input trans-
former, low impedance C supply, and
carefully matched output transformer to
keep the distortion within the allowed
limits.

Few Changes

It is of interest to see if the power
output of radio sets using push-pull 45's
in the final audio stage could be increased
with but a few changes. A receiver of
the type using 45’s, had a power trans-
former supplying about 375 volts on each
half of its high voltage secondary. Con-
sidering the voltage drop in the 80 recti-
fier, the field coil used as a choke, and
the self biasing resistor or choke, about
250 volts remained for use as the plate
voltage. This voltage is even lower with
a choke input rectifier. Under these con-
ditions the maximum output from two
45’s will be about 3.2 watts. Not very
much by comparison with a ‘possible 19
watts.

It is possible, of course, with somewhat
drastic changes to obtain this much pow-
er, but such procedure would call for a
new rectifier, filter, input and output
transformers. However, up to about nine

By Morris N. Beitman

Supreme Resistor Company

709000 6»

Fig 10 Semi-Srzed pras 45 Amp.

watts of power can be obtained from an
ordinary set of this type with little
changes. In fact the only additional parts
that would be required are a 65 volt B
battery, and the replacement of 27 tubes,
if used, in the detector and first audio
stage with type 56.

In ordinary class A application the op-
erating point is chosen somewhere near
the midpoint between the current satura-
tion and plate current cut-off. The grid
bias is the negative voltage needed to
keep the current equal to this selected
value with no signal. The grid swing
is then approximately from zero to twice
the bias voltage.

Shift of Point

By shifting the operating point closer
to the cut-off point by increasing the
bias, the tube may be operated some-
where between class A and class B. This
unsymmetrical relation will result in con-
siderable harmonic distortion. However,
the use of two similar tubes in a balanced
circuit will eliminate the even order har-
monics. Under these conditions much
greater power will be obtained.

The 45's are usually wired for use
either with self bias or semi-fixed Dbias.
These two circuits with essential part of
the rectifier are illustrated in Fig. 1. Only
one choke is used to filter the plate cur-
rent because of the nature of the push-
pull circuit to balance out the A.C. hum.
Usually this choke is the speaker field.
Many times the first filter condenser fs
omitted and at times is made smaller
than the other filter condensers. The
advantage of the semi-fixed bias is some-
what greater power output and better
regulations.

Fig. 2, shows either of these two cir-
cuits changed to produce about 9 watts
of audio power. The changes of the 27's
to 56’s mentioned before are not shown,
but must be made. The reason for this
is the necessity of higher grid voltage
swing, and the 56 has almost twice the
mu or amplification factor of the 27.

Plate Voltage

The full plate voltage is here applied
to the 45’s; this. however, should not be

wwWw americanradiohistorvy com
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id being returned to n_egativ.e of the_B line, cathode grounded (positive
Fixed bias, at right, derived from batteries.

greater than 275 volts. The B battery
is used as a C bias and its voltage is not
very critical. About 65 volts will do.
Receivers having low-gain in the r-f
stages and small transformers will prob-
ably not give the expected nine watts,
never-the-less the power obtained after
this change will be much larger. The
;hange is so simple that it is worth try-
ing. In some receivers experimented
with, as much as 13 watts were obtained,
gnd the quality of the tone was much
ner.

Book Tells How to Make
ThingsYouWonderedAbout

If you have ever “yearned” to dabble
and putter with chemicals, you can satis-
fy that yearning now. “Practical Every-
day Chemistry,” simply written, is a book
that tells you how to make adhesives,
alloys, animal remedies, anti-freezes, anti-
septics, automobile specialties, blacking,
bleaches, bakery preparations, carbon
paper, cements colors, cosmetics, crayons,
disinfectants, drugs, dyeing, emulsions,
extracts, fireproofing, fireworks, garden
specialties, greases, inks, insecticides,
liquors, mouth washes, paints, plating,
polishes, soaps and cleaners, stain re-
movers, varnishes, and hundreds of other
articles, with which you are in daily con-
tact in the office, factory, school, and
home.

This book is true to its title in being
“practical.” It is no mere re-hash of
old and impractical recipes, but, on the
contrary, a book, modern in context, mak-
ing use of many new chemicals and proc-
esses discovered right up to 1934. It is
a broad education in the composition of
familiar materials because of the great
variety of subjects covered. All one must
be able to do is read, measure, and
weigh.

Everyone no matter what his calling,
will find information, pleasure, and profit
in reading “Practical Everyday Chem-
istry.,” Radio technicians will find num-
erous applications in their line, as some
chemistry applies to radio practice.
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’ Station Sparks By Alice Remsen

GIVING YOUTH A CHANCE

OUNG WRITERS WHO HAVE

LEAPED INTO PROMINENCE
through the success of their first stories,
novels, poems or dramas are being heard
in a series of programs now being broad-
cast over NBC networks each Thursday
at 6:00 p.m. William Lundell interviews
these young people, each of whom reads
an original work, written especially for
radio, in his or her NBC program, WJZ
and the blue network carries this most
interesting broadcast. . . . A new kind
of radio comedy—the burlesquing of the
world’s bores and ridiculous customs by
means of satirical songs and sketches—
is now being offered by Beatrice Lillie
over a nation-wide NBC-WJZ network
each Friday at 9:00 p.m. Deflating the
“stuffed shirts” from Park Avenue and
Main Street and all intermediate high-
ways and byways is Miss Lillie's micro-
phone objective. Through her inimitable
characterizations and laugh-provoking
songs, with their special lyrics and in-
tentionally off-pitch tones, she pokes fun
at silly vanities and practices. The usual
radio paraphernalia, including an orches-
tra, an announced and assorted support-
ing players, assists her. . . .

* * *

THE ROMANTIC DON MARIO

Penthouse Serenade, a new half-hour
musical show featuring romantic Don
Mario, formerly heard from the NBC
studios in Hollywood on the Maybelline
Musical Revue, is on the air weekly from
NBC’s Chicago studios each Sunday at
3:30 pim., EST, over an NBC-WEAF
coast-to-coast network. Charles Gaylord’s
distinctive orchestra, and Nora Martin,
better known to radio listeners as
Dorothy Hamilton, Hollywood beauty
expert, assist the young Spanish tenor in
the half hour broadcasts under the spon-
sorship of the Maybelline Company.

Don Mario, who is a real Spanish don
and whose full name is Don Mario Al-
varez, and Nora Martin came to Chicago
from the nation’s film capital to join the
new Penthouse Serenade cast. The or-
chestra which helps to set off Mario’s
tenor voice has scored numerous suc-
cesses on fashionable dance floors and in
motion pictures under the baton of
Charles Gaylord, who for six years was
assistant director, played the violin and
sang under Paul Whiteman. The organ-
ization appeared as the Bakers orchestra
in “Palmy Days,” with Eddie Cantor, and
in “Confessions of a Co-Ed,” with Bing
Crosby. It has played for two seasons
at the Ambassador Hotel in Atlantic City
and filled engagements at the William
Penn Hotel in Pittsburgh and the Mont-
marte Cafe in Hollywood. . . .

* Xk %

GOES UP IN SMOKE

Rhythm and melody features Chester-
field’s 1935 series of radio programs over
the WABC-Columbia network. Andre
Kostelanetz conducts the new series,
which is presented on Monday, Wednes-
day and Saturday nights from 9:00 to
930 P.M., EST. Besides the brilliant
orchestra which Kostelanetz has assem-
bled, he has the assistance of a wide
range of voices in building programs in
which the dance numbers of today and
the hit tunes of Broadway’s most popular
shows share honors with some of the
hest loved and most seasoned ballads.
Kostelanetz was at work more than a
month assembling a 14-voice chorus
capable of harmonizing with the full rich-
ness of his 40-piece orchestra, and the
ensemble effects created by the use of the
full blended effect of these two units is
a new achievement in beauty of tone and
sound. Novelty and variety is introduced
in presenting a new quartet, which Kos-

TUNING UNIT FOR

TEST OSCILLATOK

TR

for constructing 8 universal. modulated test oscillator

to cover fundamentals from 135 to 380 ke. snd read
higher intermediate frequencies and the entire broadcast
band, by harmonics, all imprinted right on the dial. That
is. the escillator will be direct frequency-resding. The
parts contlst of one metal-etched acale. one metal escuthean.
one 0.000406 tuning condenser with trimmer bullt in. ome
oscillation transformer (secondary inductance accurate to 0.1
ner cent.), and one knob for condenser. Circult diagram

H ERE is your very first opportunity to get the parts

supplled for universal model modulated test oscllistor (90-120 volta a.c., d.c. or batterles, same osclllstor works on

all three).

& t t on broadeast bsnd, besting with some station on 1,200 to
&mrag’RE?M(;nund nendau‘oo for ome-year subscription for (52 1ssues).

VITAL BOOK

The biggest help any eme
can get who desires to wind

Instruction sheet for lining up at broadcast end intermediate frequencles includ

Line up the oacillator
1,400 ke. Whole dia) then will track.
Bent postage DrePaid.

Small Power Transformer

telanetz organized after several weeks of
experiment in combinations of male
voices. The distinctive harmonies of the
new quartet is prominently featured in
each of the three broadcasts weekly. The
members of the new Kostelanetz combin-
ation, each known as an accomplished
soloist, are Floyd Sherman, tenor; Gor-
don Cross, tenor; Hubert Hendrie, bari-
tone and Darrell Woodyard, bass. . . .

DIANE AS A MYSTERY

“Diane and Her Life Saver,” a new
musical comedy program starring Rhoda
Arnold, soprano, and Alfred Drake, bari-
tone, with Lucille Wall and John Griggs
in leading roles, is a twice-a-week series
over the coast-to-coast WABC-Columbia
network. “Diane and Her Life Saver”
will be heard every Monday and Wednes-
day at 8:00 P.M. Unique in several strik-
ing features, the new series is being crea-
ted by two of radio’s most successful
script writers, Henry Fisk Carlton and
William Ford Manley. The roster of dis-
tinguished talent features dual singing and
dramatic roles in a series of romantic and
amusing episodes dealing with Diane and
her suitor, interspersed with outstanding
musical selections from the field of op-
eretta and light music. Lucille Wall, who
has played many prominent roles in im-
portant radio productions, is heard in the
dramatic part of Diane, while Rhoda
Arnoud, popular lyric  soprano, sings
Diane’s musical selections.

Opposite Miss Wall is John Griggs, dis-
tinguished young actor of stage and radio
now starred in Hassard Short’s produc-
tion of “The Great Waltz.,” “Diane and
Her Life Saver” also introduces Alfred
Drake, a talented young baritone recent-
ly chosen for his part from a large field
of vocalists. Woritten in a light romantic
vein, the new series features the amusing
and exciting adventures of Diane, her
family, and her mysterious suitor. . . .

* x %

Jane Froman’s no comedienne but the
lovely songstress is never without some
good yarn when she comes to the NBC
studios for a broadcast. It's not the
kind of a yarn that you think, though.
It's a sweater she’s knitting for herself.
She carries it in her bag to the broad-
casts and works on it between shows. . . .
Tim and Irene, NBC comedy team, made
the Crosby cocktail famous: one drink
and—Bing! But it remained for Phil
Baker, the old Armour Jester, to put the
Jekyll and Hyde cocktail on the map.
One drink and you’re another man! . . .
Celebrated guest artists who appear on
Rudy Vallee’s variety programs at the
NBC studios are seeing a lot of each other
these days. Not that their association
develops a new intimacy, which it may,
but because they sit in the wings facing
each other, like passengers on a French
train. . .. BORN: To Mr. and Mrs. Vin-
cent Gilcher, on Monday, December 10,
a daughter, Anne Marguerite, Gilcher is
manager of technical service for NBC.

The new daughter, already nicknamed
Peggy Anne, is their first child. . . .

radio - frequency colls for
any frequency from just
below the audlo range to

AR T

the fringe of ultra fre- - ‘ wa Because she is so slender, Beatrice Lillie
Quenateshlajinchave e oo S 2 P scems very tall. Actually she’s about five

ductance 18 required for the
condenser one posseases, and
just how many turns of sny
kind of wire on any sensible
diameter sre needed to pro- %ix
duce that inductance. ‘“The i
Inductance Authority.” by
Bdward M. Shlepe. gives
you just that information.
to an accuracy of 0.1 per
cent. Bend $4.00 for ap
eight - months subseription
(389 issues) and order PRE-
1A sent postpald

POWER TRANSFORMER

Primary—105-130 volts.
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Emergency Work Bureau
to Erect Six Portables

The Westchester County Emergency
Work Bureau has been granted permis-
sion to erect six portable-mobile transmit-
ters to be used in that county in the
State of New York with 2 watts of power
on the following frequencies: 31600 ke,
35600 ke, 38600 k¢ and 41000 kec. Call
letters that have been assigned are
WI10XEP, WI0XEQ, WIOXER, WI10-
XES, WI0OXET, WIOXEU.

i
bl

ter-tapped.

Secondary B-110 voits. no
center tap.

Splendid for powering s-c
test oscillator or sny other
rectifier for not more than
three small tuhes.

Order PRE-SPTR and send $1.80 for three-month subscription (13 weeks).

RADIO WORLD, 145 WEST 45th STREET, NEW YORK, N. Y.
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Generator with Amplifier Stage

In several services low frequencies are commonly given only their wavelength equivalents, and for

very high frequencies this is true likewise.

wavelengths and frequencies is the thing.
333-A renders.

8o s Bignal Generator, that enables determinations In both
That service is what the new Bernard Signs! Generator Model

Besldes the more general purpose of lining up superheterodynes at intermediate, brosdcast and
short-wave levels, and peaking tuned-radio-frequency sets, it may be used as an sll-wave Station-Finder,
constantly modulated. Dual Messurement |'nd Eanblnltlon Use make this Signal Generator most valusble.

The fundamental fr ies and

aro direct-reading. There are no charts to strain the

syes. The dial 13 sccurately callbrated snd the Signal Generator accurately adjusted. These fundamentals
sre: 83 to 99.9 ke, (1 e, separation); 140 to 500 ke. (5 kc. separation); 540 to 1,600 ke. (10 ke. sepa-
ration) ; 1,400 to 5,000 ke. (20 to 50 ke. separation); 8,010 to 3,800 meters (25 and 50 meter separation).

The bands are selected by turning a front-panel switch. There ars four switch, stops. The low-
frequency band and the wavelength band cover the same range, the same stop being used, though
there sre two scales for this band, wavelength and frequency.

Any frequencies or wavelengths as liated sbove sre present as fundamentals and are resd directly,

A new method, simple to apply, ensbles
aneasurements from 4,500 kc. to 99.1 mge.,
also wavelengths from 3,010 meters to 0.1
ameter. Tho extension of the fundamental
ranges 1s accomplished by =a startling
method that opens up new possibilities of
extensive and accurate measurements.

Model 333-A 8ignal Generator, for 90-120
volts a.c., d.c. or batterles; designed by
@erman Bernard, accurately calibrated and
adjusted, for all-wave service, 83 ke. to
99.1 mge., 3,600 meters to 0.1 meter;
equipped with output attenuator, on-off
switeh, modulation switch for d.c. and bat-
tery use, Chromium-plsted control and
band-index scales, positive-contact, low-
realstance band-selector switch, a.c. cable
and plug, black wrinkle-finish shield
cabinet, 34 and 80 tubes, neon tube, and
instruction sheet included. Ready for
immediate use,

Mode! 333-A (shipping weight, T Ibs.)
List Price ...... seretisnsanaess . $40.00

~% $19.95

THREE TUBES!

DIRECT RADIO CO.

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

BADIO WORLD 145 W. 45th St, N. Y,
Enclosed please find
[ 81 for which send me RADIO WORLD
for eight weeks, and mail me postpaid as
a free premium ‘‘Short-Wave and Public
Address Manual.””
‘0 50¢ for which Dlease send me DostPaid
e copy of ‘‘Short-Wave and Publie Ad-
dress Manual.’’
Put check mark inm appropriate square.

WAVE-
UBLICADDRESS

ANVAL

€6 HORT-WAVE and PUBLIC ADDRESS MANUAL"

13 an authoritative work, consisting of 192 pages,

5% x 8% iInches, bound in s cardinal red leather-

ette cover, and containing contributions by leading specia

tats on toples of utmost Interest and tmportance to radio
exPerimentars and service men.

The book contalns technical articles sbout short-wave
recelvers and transmitters, with detajled discussion also
of public address systems and valuable ideas on how to
turn these systems iInto paying Dropositions. There are
more than 400 illustrations, and many of these are pic-
terial diagrams of ths wiring of short-wave and
bublic address sets. Besides, the usua)l schematic
dlagram is slways given for every set, and beau-
tifully clear reDroductions of Dhotographs reveal
the layout with realistic charm. Contributors
include such distinguished authorities &s William

Bruno, Herman Bernard, Arthur H. Lynch,
Lewis Winner, George R. Argabrite and Samuel
Bagno. There are more than fifty toples, inelud-
ing the following:

SHORT WAVES

Complete exposition of a complete assortment of
receivers, from ome tube to 9§ tubes, inclusive;
battery, universal and a-c operation; regenerative
sets and supers, with pictortal diegrams, schematic
diagrams, full photographic illustrations and plain,
eagy-read text, with list of parta.

Portable Short-Wave Receivers.

Design of Plug-in Cofls, fully illustrated, with
pictures of the completed coils. Full winding
datas. Broadcast values included,

The Morse Code and the Intermational Code.

Short-Wave Tuning Instructions.

Short-Wave and All-Wave Antenna Systems.

A 5-to-10-Meter Transceiver, with complete construetional details. This set

will send and receive between these wavelength limits.

PUBLIC ADDRESS

Public Address Installations, How t0 Make Them, What the
Requirements Are, and How to Fulfll Them.

Power Transformers, Their Types and Uses,

Portable Public Address Systems.

Factors Governing Amplificstion in PA Systems.

Modern Mierophone Trends.

Condenser and Velocity Microphones.

Volume Controls.

Curves, What They Mean and How to Use Them.

OTHER FEATURES

Besiaes subject-matter strictly included within the title there
are contributions on corrolary topfes, including Service Oscillators,
Broadeast Portable and Home Recelvers of Various Types, Data
Sheet for Electrolytic Condensers, to Enable Determination of Thefr
Condition and Capacity; Testing Equipment, a General Treatise;
K'onlnulu and Data on Radio Recelver Components; Meters and Ret

nelyzers.

This s strictly & text book and containa no adverilsing.
your copy NOW as the edition fs limited. Price, 50e gor océg;'
postnaid, or sent free ax a Dostpald premium on receipt of a $1.06

www americanradiohicetorv com

GIFTS FOR YOU

Heavy-Duty Power
Transformer

hot, get poor results? Here is a power

transformer that can be used for any set up
to 18 tubes, and with good enough regulstion even
for Clasg B. It takes care of 2.5-voit tubes (up
to fourteen of them), also one or two 2.5 volt out-
put tubes, whether 2A5s, 47°s, 2A3's, etc., and a
5-volt rectifier. Besides, It has a 25-volt winding
at 0.6 ampere, 10 that if you want a second rec-
tifler in a set you may Introduce the s-c llne
voitage to a 25Z5 and take care of the heater from
the 25-volt winding. Or, if you want to use four
§.3-volt tubes in series, from thiz 25-volt feed, you
may do so, or even another four such tubes in
series, connected in parsallel with the other four.
There is no other transformer on the market that
ffords this great versatility.
Primary = 115 volts, 60 cycles.
Becondary X = 14 amps at 2.5 volts, center-tapped.
Becondary Y — 6 amps at 2.5 volts, center-tapped.
Secondary HV — 200 ma at 400-0-400 v, a.c.
Lug terminale are at bottom. Connectlon code fur-
nished with each transformer. Shipping weight 18
Ibs. Sent express collect on receipt of $7.00 for
60 weeks subscription for RADIO WORLD (60
fssues, one each week). Order P-1012. Remit
with order and ask for NP-1012.

WHY overwork a power transformer, run it

Wide Range of Meters

Any one of these d-c
meters free with a $1.50
subscription (13 {ssues,
one each week).
P-{020—0-6 v,
P-1021—0-50 v.
P-1022—6 v. charge tester
P-1023-0-10 amp.
P-1024—0-25 ma
:-}025—0-50 ma
P-1027—0-300 ma
P-1028—0-400 ma
P.1029—0-3-0 v.

If there is any Darticular meter you desire, and
it 18 not listed, write in for a subacription propo-
sition. In fact, if there is anything in radio that
you want as a premium, we will be glad to make
you an offer. Write to Premium Editor,Radio
World, 145 West 45th Street, New York, N. Y.

Precision Tuning Coils

These colls may be used with
condensers of from 0.00035 mfd.
maximum to 0.0004 mfd. maxi-
mum. The {inductances of coils
are maintained equal by winding
them to an identical axial length,
epacing the end tums to accom-
plish thls. The tuning is from
540 to 1,600 kc and from 1,620
to 4,800 kc. To utilize the Dollce
band, switching 1s necessary.

Thrée equal coils for t-r-f set
(for use with three-gang con-
denser). Remit $2.00 for 18 weeks
subscription (16 1ssues) and order
P-1030 sent postpaid. !

Four equal coils for t-r-f get
tfor use with four-gang condenser). Remit $3.50
for 20 weeks -ubscription and order P-1031 sent
J0stpaid.

Two equal coils and one oscillator coll for super-
heterodyne ar 175 ke {.f., (requires three-gang
tondensger). Remit $2.00 for 18 weeks subscription,
crder P-1032, and three coile will be sent postpaid.

Same as directly above, except for 465 kc f.f.
Order P-1083.

Three e.uu! culle and one osclllator coil ior
485 ke. 1.f. (v a four-gang condenser). WRemit
$2.50 for 20 weeks subscription and ask for P-1034.
Four colls will be gsent postpaid. For 175 ke
order P-1034-175.

Three doubly-tuned 1.f, eolls, 465 ke, in slumi
num ehields. Remit $8.00 for one-year subscrip
tion (52 1lssues), and order P-1036 sent Dostpatd

Same as directly above, only for 175 ke. Ask
for P-1035.

Signal Generator Parts

Tuning condenser, two colls, two Precision fixed
condensers, frequency-calibrated disc dial, 3-pole
-four throw switeh, knob, two escutcheons, for 83-
100 ke, 140-500 ke, 540-1,600 ke, 1,620-4,800 k 3
all «r fundamentals. Wavelength calibration also
{s in scale for the low frequency band. These Parts
comorise the foundation unit for the 333-A Signal
Generator. Diagram included in offer. Remit $12
for two-year subscription (104 issues) and ask for
P-1037 sent postpaid.

RADIO WORLD

145 West 45tb sireet, New York, N. Y,
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LEONARD

“SAFETY-FIRST”

These Leonard kits contain complete parts; nothing else to buy, for

SHORT-WAVE KITS

SHORT-WAVE.- KIT I  building a 1 or 2 tube regenerative detector short wave and broadcast
The Real Thrill of Radio |

2.-TUBE BATTERY KIT

radio set tuning from 15 to 550 meters.

Many enthusiastic builders have registered reception from as far as India
on these small sets. Simple instructions are furnished so that any one,
young or old, can build it with no trouble at all.

Features of the Kit:

All broadcast type vernier dial, complete set of 5 coils from 15 to 550
meters, chassis of heavy steel with black crackle finish as well as panel;
silver contact regeneration control for smooth action; complete blueprints
and instructions, all necessary wire, nuts, screws, etc.; all controls on
front panel ; special vernier to bring in those weak signals.

2-TUBE A.C.-D.C. KIT

~ Similar to the one tube, only here we can The latest in efficient small sets—Same layout
1-TUBE BATTERY KIT ) actually ‘operate a loud speaker on some sta- as the battery sets but with no necessity for
A battery operated short wave receiver tions because of the addition of another 230 either A or B batteries, Simply plugs into the

which covers from 15 to 550 meters. Police

tube which makes the signal much louder. Uses

A.C. or D.C. line. Uses the latest type dual

signals, amateurs, foreigners, transatlantic s 6F7 tube as detector 'and one stage of audio
1-230 detector and 1-230 as first audio, 2-2%

h tations. o N
gr;n:ellssaafgsl-4§Js\$§ltl“2§q’ tt:lhbtet,eri.zyz’l‘:t?c}: volt dry cells, 2-45 volt “B” batteries.
not supplied. supplied.

and 1-37 as rectifier, Not supplied. Foreign recep-

Not tion is most consistent with this set.

Cat. No. C“,QOO‘“ ] _ $4.75 Cat. No. C4001, $5.45 gﬂ'r' g?c.ec‘folgz'.m S6050

Our Price Our Price .....................

Either Kit Wired at Factory $1.00 Extra

Federal 5 and 10 Meter Transceiver

FEATURES: A highly efficient wired transceiver which is gaining in popularity every where.

Designed for portable work as well as for stationary use,

A correctly engineered unit designed to give the service required of it.

Operation on five or ten meters by simply changing coils,
Five and ten meter coils provided with the unit.

Uses only parts made by the foremost manufacturers.
Performance limited solely by topographical location.

Is now in use by leading amateurs.

Weight only 6 pounds.

Adaptable for six volt, 2.5 volt and 2 volt operation.

Size 5% x 534 inches.

The transceiver is mounted in a strong steel case ’which is finished in black crystal.
All component parts are mounted on a steel cadmium finished chassis. Transmission

and reception are done by the simple throwing of a switch.

Models: The 6 volt model uses a 76 and 41. This is ideal for use in motor boats, airplanes, automobiles, etc. A six volt
battery lights the filaments, and either “B” batteries or 6 volt “B” eliminators supply plate voltage. As low as 90 volts will

operate this unit. The 2.5 or A.C. model is suggested for stationary usage.

Here we use a 56 and a 2A5. For this unit we

supply an especially designed power pack which not only supplies the plate and filament voltages, but supplies microphone
current. No batteries are needed. It may be well to mention that this unit and the 6 volt may be used interchangeably by

inserting the proper tubes.

The two volt model is ideal for both portable and FIELD WORK. Where there is no voltage source available, thi
is brought into play. Through the use of a 30 and 33, only 2 volts of A battery are necessary, and al;rlittlevzal.lsa90e\,rolt;5ot?c‘)‘%e’l’

will operate the transceiver efficiently.

Model 601. For 6 volt operation (using 76 and 41 tubes, not supplied)

Y OUE PriCe oottt e e e

Model 602. 2.5 volt or A.C. operation (using 56 and 2A5 tubes, not supplied)
Your Price ............... o el P o e M e P PR TR K AT 5 af3

Model 603. For 2 volt (using 30 and 33 tubes, not supplied)
Your Price ... ..

A.C. Power Pack for all electric operation of Model 602 Transceiver
Cat. No. 602P. Our price, less 80 tube

A new, wired deluxe complete short-wave set with the
highest oi efficiency.

Consistent world-wide reception is now within the reach
of everyone’s pocket. Through the use of the latest
tubes a three tube set, self-powered from either A.C. or
D.C. is made possible.

Thousands of these sets are now rendering excellent
service. Amateurs, experimenters and short-wave au-
thorities have proclaimed its merits. Points 12,000 miles
distant have been heard consistently, some stations on
loud speakers. Some favorites are London. Germany,
Rome, France, Russia, etc. Though primarily designed

Above four products are sold only in wired form,

for short wave, it very efficient] i i i
, g y receives signals simpl
by the insertion of broadcast coils. i

Latest type full vision Airplane Dial, 270° scale;

type tubes (1.77, 1-43, 1-2525); 1-high efficiency i)llxagteis!:
coil (set of 4), 15 to 200 meters; silver contact regener-
ation control finished chassis; crackled finished heavy
steel cabiret; four section filter system, hum-less built-in
power supply. Size 11)4 x 7% x 7% (overall).

Cat. No. C4003. Our Pri ith
4 coils, less tubes) v nc.e.(':v,l.. $13.95

Two broadcast coils, extra 89¢c (both)

GUARANTY RADIO GOODS CO., 145W.45thSt.,NewYork,N.Y.

——vvvvv-americanradiohistorv com
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