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FREE with a $1.00
8-weeks Subscription

NEW STAR
MIDGET
CONDENSERS

Choice of 15, 25, 58

and 100 mmfd. capac-

{ties. Single hole panel

mount.

Here is your opportunity to get the

latest product of Hammarlund, a Star

Midget condenser. Send $1 for 8

weeks subscription and get any one

condenser free. Select the desired ca-

pacity.

Any two condensers free with $2 for
17-week subscription.

Any three condensers free with $3 for
26-weeks subscription.

Any six condensers free with $8 for
one-year subscription (52 weeks).

RADIO WORLD

145 West 45th St, New York City

SPECIAL

SMALL POWER
TRANSFORMER

Fllament-plate transformer, for oecillators, 1 e
b O

b a-c.
Secondary A, 2.5 volts, center-tapped; stands wp

to 3 amperes.

Secondary B, 110 volts, not center-tapped.
Excellent for test oscillators with a-c in plats.
) Price, $1.10

RADIO WORLD

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

Selected Quality Tubes FREE With Subscriptions for Radio World

Here is your opportunity to subscribe
for RADIO WORLD and get just the
tube or tubes you want, made by a very
large, reliable, licensed tube manufac-
turer; picked tubes you’ll appreciate.
On this offer you have five days after
receipt to put the tube tc any logical
test, and if not entirely satisfied with its
performance, return it for replacement.

For an 8-week subscription (8 issues,
one each week), at the regular price,
$1.00, you may select any one of the fol-
lowing tubes as free premium, or more
at the same rate ($2, 16-weeks subscrip-
tion for two tubes, etc.), from this par-
ticular list: 01A, 01AA, 1V, 12Z3, 1124,
24A, 26, 27, 30, 31, 35, 36, 37, 38, 39, 45,
47, 51, 56, 71A, 80, 82.

With a 13-week subscription (13 is-

sues), at the regular price, $§1.50, any
one of the following tubes, or more at
the same rate, from this particular list
(two for a 26-week $3.00 subscription,
three for 39-week $4.50 subscription,
four for 52-weekly, yearly $6.00 sub-
scription, etc.), 1A6, 5Z3, 2A5, 2AS6,
2A7, 2B7, 6Ad, 6A7, 6B7, 6F7, 25Z5, 22,
32, 33, 34, 41, 42, 44, 46, 49, 53, 55, 57,
58, 59, 67, 75, 77, 78, 83, 83V, 84, (6Z4),
85, 89, 483, 485.

For a $4.00 subscription, 34 weeks (34
issues), one No. 10 tube or ome No.
50 tube may be obtained.

You may select any assortment of
tubes desired and send in a subscrip-
tion amount for the total required un-
der the above classifications.

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

SHORT-WAVE SETS

HIS modern radio library, in addition

I to providing a thorough background

of fundamental principles, covers fully
the comstruction, operation and servicing of
the latest type of receivers, including short-
wave scts 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 ap-to-date
broadcast reception by building his own set
or changing the hookup.

The RADIO CONSTRUCTION LIBRARY

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

and TELEVISION RECEIVERS
VOLUME |

This 13 & "’foundation’ book. It presents those principles
Anvolved i» radie broadcasting and recelving whieh both
the amatemr and techn in
order to achieve results.

The book Includes s trouble chart which gives st s
glance the probable csuse of most radio trouhbles.

VOLUME 11

PRACTICAL RADIO

378 pages, 82 x 8, 223 llbustrations

ieally-trained expert must know

RADIO CONSTRUCTION AND
REPAIRING

Matched Condenser
and Colils for
Dual-Band Tuning

12)

u U

A four-gang tuning condenser of the seml-precision type,
Small In size, exact In adjustment and construction for
procise tuning, it ranges [n capacity from 18 to 408 mmfd.
Has bullt-In trimmers, 8 to 35 mmfd. With standard colis
intended to be tuned with a 0.00035 to capacitance, this
condenser wlll cover the band from 200 to 600 meters,

The sections are separated by haif shields, while a shield
as high as the maximum height of the rotor plates Is at
each end. The rotors are turned by a common shaft, 3¢’
‘n diameter which is mounted on ball bearings. Condenser
closes to the left and Is equipped with mounting spades,
Overall size 5x3%x2% inches (not Including shaft for dial
In  measurement). Noted for Its extreme compactness.
4-gang condenser Cat. No. 4GG ®...............,.. $2.95

Set of four shielded ecoils for this condenser, for 465 ke
super, Includes three r-f and osciltator coll.
police cails. (P 50088 06 0 a0 <L o ABA - - BEAAIHoNE

RELIABLE RADIO COMPANY

145 WEST 45th STREET NEW YORK CITY

Quick-Action
Classified

Advertisements

7c a Word—$1.00 Minimum

RELIABLE INFORMATION—source supply—any
subject, $1.00 up. National Bureau of Information,
Cedar Rapids, Iowa.

TUBELESS CRYSTAL SET — Something new.
Separates all stations, operates speaker. 1800
miles verified. Blueprint, 6 others, 25¢ coin.
Modern Radiolabs, 151-E Liberty, San Francisco.

“DRAKE’S CYCLOPEDIA OF RADIO AND
ELECTRONICS.” The Standard Reference Book
for Radio Men. A 5th Edition of the famous
Drake’s Cyclopedia covering the whole field of
radio and the allied arts in one handy volume,
1048 pages, 1178 illustrations, 130 tables, 105 graphs.
Price, $5.00 net. RADIO WORLD, 143 West
45th St., New York City.

“THE RADIO HANDBOOK,” including Tele-
vision and Sound Motion Pictures. By James A.
Moyer and John F. Wostrel, both of the Massa-
chusetts Department of ¥Education. For engi-
neers, designers, operators, service men, experi-
menters. 886 pages, 650 illustrations, flexible.
Price, $5.00. RADIO WORLD, 143 West 45th
St., New York City.

Complete Data on
Modern Radio Construction
and Repairing
The Radio Construction Library is both a
bome 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 presents the latest data on sets, loud-
speakers, and vacuum tubes, and con-
tains complete information for the comstruc-
tion of short-wave and television receivers.
Weith this set the serviceman is epabled
to locate quickly all kinds of faults in
{nstallation, operation and reception. The
books give the dealer a fund of knowledge

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.

386 pages, 5'%; x 8, 179 [liustrations

Thia volume discusses the bullding of modern radio sets,
including superheterodynes and short-wave receivers. It
slso covers the construction of loud speakers, eliminators
and chargers, and includ lete informat: diagrams,
Iis¢ of parts, detailed specifications, etc., for the con-
struction and operation of a television receiver.

Detalled information is 2130 given on testing and repair-
ing radio recetving sets.

VOLUME 111
RADIO RECEIVING TUBES

323 pages, 5% x 8, 203 Illustrations

This volume discusses in complete and clear detail
the various functions ef the radlo vacuum tube, {includ-
ing the new types that have come into general use. The
text covers the construction, action, reaotivation and
testlng of tubea and also shows how they are employed
in remote control, 1industriasl processes and precision
measurements.

Practical 1llustrations show how the vacuum tuhe i3
employed in prospecting, distant control of airplanes,
automatie packaging machinery, surgery, and time switches.

3 volumes, 6 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

“INVENTIONS, PATENTS AND TRADE-
MARKS,” by Milton Wright, Attorney and Coun-
selor-at-Law. How to make your inventions pay—
how to secure the utmost in legal protection.
Second Edition, 310 pages. Price, $2.50. RADIO
WORLD, 143 West 45th St., New York City.

MODERN TUBE INDEX, all tubes, all the dope,
all manufacturers, socket connections, everything.
Most complete of all. Sheet 21 x 27 inches. Price
25c. RADIO "WORLD, 145 West 45th Street,
New York, N. Y.

www americanradiohistorv com

“RADIO AND TELEVISION,” by James R.
Cameron. Over 540 pages, 275 illustrations; cloth
bound. The subject of radio and television covered
in such a manner that it is easily understood even
by a beginner. Price $4.00. RADIO WORLD, 145
West 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. Containe 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.

RADIO WORLD AND RADIO NEWS. Both for
one year, $7.00. Foreign, $8.50. Radio World, 145
W. 45th St., N. Y. City.
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METAL-WORKING

LATHE s um —
New designs and mass ]

production methods make
this amazing  bargain
possible. Complete metal working
lathe with compound slide-rest. im-
proved three-jaw chucking device, 6-in.
swing, 24-in. overall length, 24 lba.
8end postcard for catalog and 10-day trial offer, or save
time and send $1, balance plus express C. O, D. Wood-
turning lathe, $4.50. Extra bed-lengths, 50c per foot.
Attachhments for milling, grinding, sanding, ssw-table,
etc., avallable at low prices. .
Amerlcan Machine & Tool Co., Dept. R., 200 Broadway, N.Y.

Power Transformer

for a BIG SET

E using
heating, inefficient power transformers

undersized, owver-

INSTEAD of
for a big set, why not use a cool-
running, efficient transformer and pay the
little sxtra? The Reliable transformer,
Model 104-SP, will work an 18-tube aset.
Provides also the voltage for a 25Z5
rectifier.

Primarg(: 115 v., 60 cycles
Secondary X = 14 amp., 2% v., ct.
Secondary Y = 6 amp., 2% v., ct.

Secondary R = 5 v., ct.
‘Secondary HV = 400-0-400 v., 200 mas.
Secondary Z = 25 v., 0.6 ma.

Lug terminals at bottom
Price, H
Shipping weight, 13 1bs.
Immediate. Delivery

RELIABLE RADiIO CO.

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

DIAMOND of the AIR
SHORT-WAVE

POWER PACK

Supplies clear hum-
free power regardless
of circuit sensitivity.
Especially designed
.. for use with the

# “‘Diamond of the Air”
Short-Wave re-
ceivers, but can be
used on any short-wave battery-operated
receiver for B supply.

Contains a brute-force filter, employing two
heavy-duty 30-henry chokes, specially-designed
power transformer, and three electrolytic con-
densers. These factors assure pure d.c.

Will deliver 180 volts. Supply your own taps.
135, 90 and 45 volts. Supplies 24 volts st 10
amperes for filament drain. All taps terminate
at binding posts on the side of the pack. Em-
ploys an 80 rectifier. Will stand up to 75 ma.
drain for B current,

All parts are mounted on a sturdy metal base
finished in silver.

Cat. DAPP. Price,
tube

including 80
..................... veeee...$5.95

Shipping Weight, 26 Lbs.

RELIABLE RADIO CO.

145 West 45th Street
NEW YORK CITY

“THE MODERN GASOLINE AUTOMOBILE,”
by Victor W. Page, M.S.A.E. New Revised and

p-to-date Edition. A whole library of informa-
tion now complete in one large octavo volume of
1,146 (6 x 9) pages—1,000 engravings. Bound in
flexible scarlet fabrikoid. Price $5.00. Radio World,
145 W. 45th St.,, New York, N. Y.

free reception.

550 meters.
Kit of parts with

/Hfamniari fund

PRODUCTS

3-Tube A.C. Short Wave Receiver

A special filterizing system employed creates qui‘et hum-
Utilizes the high grade plug-in coils,
reducing coil losses to an absolute minimum.

The entire rust-proof chassis is placed into a beautiful,
modernistic, crystal-finished cabinet.

$12.95; set of Sylvania tubes, $1.75; matched headphones, 1
95¢.; broadcast coil (200-550 meters), 79c.

Tunes from 15 to

Bruno coils, $10.95; wired and tested,

15 to 550 Meters

broadcast band. Amazing the way

conversations, amateurs, etc.
receiver.

The “SCOUT”

ONE-TUBE SHORT WAVE RECEIVER

Described in Radio World, Feb. 10, 1934

A Receiver that will cover the entire short wave and
it intercepts short
wave signals, police signals, ship-to-shore signals, airplane
An inexpensive short wave

Kit of parts with Bruno coils, $3.95; wired and tested,

$1.00; set of batteries, $1.50; matched headphones,' 95¢c.
nanoy ) 7 TRY-MO
Serviceman’s ” COMPANY,
Manual, 25¢ 85 Cortlandt St.,
\ DEPT.

e

FREE!

New handy - sized
catalog mow ready.
Send for your copy.

RADIO \
e |
RTVX' City, N. Y. Veer

F & H

Completely Eliminates Aerial—Fully
Ooncealed Within Receiver

Produces results equal to regula:

76 tt. aerial 50 ft. high., Bach in-
strument factory tested om actual
1127 mile reception. Chosen by U. 8.
Government Navy Hospital for their
numerous bed-side radio installations,
Attached by anyone in a moments
time. Radio can then be moved from
place to place as easily as a plece of
furniture. Adapted for AC Sets only.

Natlonally Advertised List Price $1.

Net Cost, Each - 60c

An attractive (lolored Counter Dis-
play furnished with each erder fox

a carton of Bix.
Per Carton of Six - $3.60

L]
RELIABLE RADIO CO.

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

HENLEY’S “TWENTIETH CENTURY BOOK
OF RECIPES, FORMULAS & PROCESSES.”
New 1933 Edition. Ten thousand procesess, recipes,
trade secrets and money-making formulas. For
the laboratory, workshop, factory and home. Some
subjects fully covered: Dyes, Inks, Waterproofing,

Perfumes, Cement, Plating, Glass, Dentifrices,
Varnishes, Soaps, Glues, Paints, Adhesives, Ea-
amelling, Hairdressings, Cosmetics, Oils. Price

—DUCO—

Quality Condensers
at Quantity Prices
ELECTROLYTIC CONDENSERS
SELF-HEALING PAT'D 1933
PAPER TUBULARS
PAPER COMPACTS
Used Only by the Best Servicemen
Al] Dumont Condensers Guaranteed
For One Year

Manufactured by

DUMONT ELECTRIC
COMPANY, Inc.

453 BROOME ST. NEW YORK

Send for free catalog and price sheet.
Jobbers and sales territory open.

WAFER SOCKETS

6/32 mounting holes, 1-11/16
central socket hole recommended,
althoxgh 1Y% imches may be wsed.
UX, with issulator.
UY, with insulater,..

Six-pin, with insulator....: .
Beven-pin, with insulator......... teeessineeanenans

HENNESSY RADIO PUBS. CORP.

(45 WEST 45th STREET, N. Y. CITY

snches apart;
134 inches,

$4.00. Book Dept., Radio World, 145 W, 45tk St..
New York City.

| Radio World, 145 W.

“AMATEUR MOVIE CRAFT,” by James R.
Cameron. A book dealing with the making and
showing of 16 m/m pictures and equipment neces-
sary for same. Paper cover, $1.00; Cloth, $1.50.

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

Congress recently enacted a law making

is to be 2 change in your address. Thank you!

TO RADIO WORLD SUBSCRIBERS:

it compulsory for postmasters to charge publishers
two cents for every change of address filed with the post office.

is means an annual expense of a substantial sum of money to Radio World every year
unless subscribers immediately notify our Subscription Department of changes in address.
Please let our Subscription Department hear from you just as soom as you know that there

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

WWW.americanradiohistorv.com
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Television in England is Nearing
ommercial Stage

By Neal Fitzalan
A
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FIG. 1 FIG. 2

A cross-section of the drum used in television equip-

ment together with an illustration of how the light is

reflected to the viewing screen. There must be one

mirror for each scanning line, each producing a line
from left to right.

DVANCES on the television front
A are made all along the line. In U. S.

work is being done with reflecting
lenses and cathode ray tubes, in England
with mirror drums, in Germany with cath-
ode ray tubes. The latest from John L. Baird
in England is news in which the mirror
drum is described. This drum is used not
only at the transmitter but also at the re-
ceiver, and progress has been made to the
extent that the company has invited the
public to participate in the results, through
the medium of stores. In other words, the
art is nearing the commercial stage in the
‘opinion of the engineers who are working
on the problem, and when they feel that
way now, seven years after the novelty
stage, we may be sure that the results are
encouraging.

Just what is the mirror drum? Fig. 1
shows a section of the drum with the mir-
rors, m, attached. A bright source of light,
L, is located somewhere in front of the

mirrors in such a way that the light is re-
flected to a screen. In the figure the light
has been placed for convenience back of
the screen and above it, but it may, of
course, be very close to the drum. As the
drum rotates around the center, C, the
mirrors intercept the light beam and reflect
it, first one mirror being cffective, then the
next. Take the mirror directly in the path
of the beam LC. When this mirror first
intercepts the beam, it is reflected to B,
and as the drum turns, carrying the mirror
with it, the reflected beam moves over the
screen toward A. At the instant the beam
leaves the screen at A, the next mirror
comes into play and the beam is again
reflected to B. After one complete revolu-
tion of the drum, all the mirrors have passed
before the light and all have caused it to
travel across the screen. Usually the direc-
tion of travel is from left to right so we
have to imagine that we are viewing the
screen from the right side. If we were to

www americanradiohistorv com

Another cross-section of the mirror drum and the
screen. This shows the elevation. The mirrors are set
at different angles with respect to the axis of rotation
in order to accomplish the desired result of vertical

scanning.

view it from the left side it would be neces-
sary to reverse the direction of rotation of
the drum.

If all the mirrors were set in the same
way, all would trace the same line across
the screen. That would not do, for it would
be equivalent to attempt reading a book by
reading the same line over and over again,
or more accurately, to attempt to read a
book when all the lines had been superposed
on the same line. One mirror must trace
a light line in one position, the next slightly
lower down, and when all the mirrors had
traced their lines, the whole screen should
have been covered from top to bottom.

This effect is obtained in the mirror drum
by setting the mirrors at slightly different
angles. How this is done is illusrtated in
Fig. 2. The light beam from L just misses
the upper edge, C, of the screen, or at least
the line if produced would just miss. If
the mirror is set so that the normal would
hit the screen mid-way up the screen, at R,
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FIG. 3
An instructor
of the Bor-

ough Polytech-
nic demonstra-
ting the latest
mirror drum,
the light source
and the light

modulator as
used in the
Baird labora-
tories in Lon-
don. He is
holding mirror
m his left hand
and the lamp
and valve in his
right.

the light would be reflected to the center
of the screen, at E. This mirror would then
trace the middle line. If the mirror were
set so that R would hit the middle point,
the ray would be reflected past the edge D,
and if it were set so that R hit A, the beam
be returned to about the same point. Thus
the total change in the inclination of the
mirrors should be equal to the angle sub-
tended at the mirror by half the screen. A
few of the mirrors are shown on th2 edge
of the drum.

Angles of Incidence and Reflection

The fact that the total change in the in-
clination of the mirrors need only be equal
to half the angle subtended by the sereen
follows the law that the angle of incidence
is equal to the angle of reflection. That is,
the angle LmR is always equal to angle
EmR regardless of the value of either.

This fact also enters in the horizontal
scanning. For this reason the reflected heam,
say mB moves across the screen at twice
the rate of the incident beam mL, and this
beam, or line, moves at a rate determined

by the drum speed. This affects the size of
the screen in relation to the speed of the
drum.

An idea of the appearance of the actual
drum used by the Baird company is gained
from the photograph n Fig. 3, in which
the man is holding the dram in his left
hand. The mounting of the mirrors on the
side is clearly shown, being attached to the
periphery by metal anglzs. [n his right hand
he is holding the source of light employed
and the Kerr cell which cantrols the inten-
sity of the light according to requirements
of the picture.

Synchronizing the Drum

The drum used at the receiver must rum
synchronously with that at the transmitter,
and the transmitter must be the controlfing
element. Synchronizing signals are sent out
as part of the transmission and these are
impressed on a synchronous motor. This
is clearly shown in the picrure (Fig. 3),

the demonstrator i holding the assembly

by the field magnets, while the toothed-
wheel rotor appears as a gear between the

FIG. 4
The same instructor comparing the old
the new in his hands before 'the old on

e &

tTopical Press Phato)

equipment and the new, holding
the table. Small siz2, improved

detail, greater illumination, and better synchronism are advantages of
the new apparatus.

www americanradiohistorv com

(Topical Press Photo)

magnets. This motor does not supply all
the power required to spin the drum but
only enough to control the speed.

Another view of the equipment is shown
in Fig. 4, where the new is compared with
the old. The same gentleman is here hold-
ing the drum in his left hand and the lamp
in his right. On the table in front of him
are seen the old scanning disc, the visor
in which the image is viewed through a
magnifier, and auxiliary control devices.

There 1s one great advantage of the drum
over the disc. The disc distributes the line
of sight over a luminous area so that at
any instant an extremely small portion of
the total light is seen. The light is weak
in the first instance. The drum, on the
other hand, distributes an intense spot of
light over the screen, and all the light is
seen all the time, not all over the screen,
of course, but only at one spot at a time.
But the spot is concentrated so that the
effective light over the entire surface is
considerable.

The concentrated spot method of light
distribution may give even more illumina-
tion on the screen than a light of the same
candle power would if standing at the same
distance from the screen. In that case the
illumination would be inversely proportional
to the distance and it would be spread out
over a sphere having that radius. When
it is concentrated it is spread out over the
area of the screen only. Let us illustrate
quantitatively. Let the radius of the sphere
be R feet. The area of a sphere of this
radius is 47R%.  Let the area of the screen
be r? assuming a square screen. The il-
lumination on the screen is greater in the
ratio 4mR2/r* when the light is concentrated
than when it is spread out all around. Sup-
pose the distance between the lamp and the
screen is 10 feet and the screen is 4 feet
on the side. Then the ratio is about 78.
This assumes that all the light from the
lamp is concentrated in.a spot and that this

spot is uniformly distributed over the screen

at a rapid rate, that is, so rapidly that the
persistence of vision will make it appear
that the light is uniformly distributed.

The Kerr Cell Valve

The Kerr cell is a device for modulating
the light beam at the receiving end. It
works on the principle of light polarization.

(Continued on next page)
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F. TESTERS

USING THE PREFERRED METHOD OF DYNAMIC
MUTUAL CONDUCTANCE APPRAISAL

By Einar Andrews

A-C
CI PMilliammeler

(Dynamometer
Type)

«E

~AAAA—1
NN
it
FIG. 1

This circuit is an arrangement for the

measurement of the dynamic mutual

conductance of an amplifier tube. One

volt, or known fraction thereof, is im-

pressed on the grid and the result a-c

plate current measured with a dyna-
mometer.

HE best figure of merit of an amplifier

tube is its dynamic mutual conductance.

This is measured with alternating volt-
age instead of direct, and is the ratio of the
change in the effective value of the alternat-
ing component of the plate current to the
effective value of the voltage impressed on
the grid, very small signal voltage being
understood.

This figure of merit depends on many
conditions. For example, it is a function of
the applied plate voltage, the applied fila-
ment voltage, and the grid bias. If there
are other elements in the tubes, such as
screens and suppressors, it is also a function
of the voltages applied to these elements.
By holding all voltages except one constant
and then measuring the dynamic mutual
conductance of the tube as the other varies
a dynamic curve showing the performance
of the tube in respect to this variable can
be plotted. An especially useful curve is
one that shows the variation in the dynamic

mutual conductance as the grid bias is varied
and all the other voltages are held constant.

Circuit for Measurement

A circuit for the measurement of the
dynamic mutual conductance suggested by
RCA is shown in Fig. 1. Four voltmeters
are used, one for each of the four polarizing
voltages, to make certain that they are those
desired for the measurement. The plate
current is measured with an a-c¢ milliam-
meter, which must be of the dynamometer
type, for the d-c must be balanced out and
impedance presented by the measuring in-
strument should be negligible in compari-
son with the internal resistance of the tube.
The signal is impressed on the grid in series
with the bias by means of a transformer.
Sixty-cycle current can be used just as well
as any other. The voltage across the sec-
ondary of this transformer should be onk
volt, effective value, or some other suitable
low value, say 0.1 volt, depending on the

i —

FIG. 2

If a dynamometer type
of current meter is not
available,
mutual conductance can
be measured with an
arrangement as

the dynamic

shown
here.

tube under measurement. If the input is
one volt, the dynamometer milliammeter
gives the dynamic mutual conductance di-
rectly in millimhos, and to get it in micro-
mhos it is only necessary to multiply by
1,000. In case the input is 0.1 volt the read-
ings should be multiplied by 10 to give the
conductance for millimhos and 10,000 for
micromhos.

To take a curve on this circuit, the read-
ings on the milliammeter for different values
of the polarizing voltage would be taken,
always keeping the a-c signal at the same:
value. .

Measuring With Thermo-couple

Many who might wish to test their tubes.
with this arrangement may not have a dyna-
mometer type milliammeter, for they are not
used extensively. If the circuit is arranged
as in Fig. 2 the measurements can be made
with a thermo-milliammeter. L would hayve
to be a choke coil of very high inductance

(Continued on next page)

Why Vision Screen Follows Signal

(Continued from preceding page)
If light is passed through a crystal of Ice-
land spar in a certain direction, only half
of the light gets through. The light is said
to become polarized by the crystal for all
the light that gets through vibrates in only
one direction. Now, if another crystal of
the same kind is put in the path of the ray,
but placed so that it is at right angles,
optically, to the first, the other half will
be eliminated. That is, no light will get
through two crystals when placed optically

at right angles. Suppose now that a glass
vessel filled with a certain transparent liquid
be placed between the two crystals and a
high potential is impressed across the liquid.
Light will now pass through the combina-
tion, and the amount of light that gets
through varies almost directly as the volt-
age. Therefore, if the crystals are placed
at 45 degrees to start with, letting half the
light get through when no voltage is im-
pressed, the light will decrease if the volt-
age is decreased and it will increase if the
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voltage is increased. Therefore, we have a
means of modulating the light beam from
zero to about one-half the original amount,
And the variation in the light transmitted
is instantaneous. Therefore, the variation in
the illumination on the screen follows the
variation in the signal, which produces the
voltage, without time lag and practically
without distortion. The response is un-
doubtedly faster than that of the cathode
ray, although this, too, is practically in-
stantaneous.
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and negligible d-c resistance, and C would
have to be a very large condenser. The
object of these is to force all the a-c through
the meter and all the d-¢ through the choke.
In order that a condenser and chcke of rea-
sonable value may be used, it may be neces-
sary to increase the supply frequency, say
to 1,000 cycles per second. This would re-
quire an audio oscillator. An 8 mid. con-
denser has a reactance of 331 ohms at 60
cycles per second, which might be neglected
in comparison with the internal resistance
of most tubes. A coil of 100 henries has a
reactance of 38,200 ohms at the same fre-
quency, and that is large in comparison with
the internal resistances of most power tubes.
At any rate, it is large compared with the
reactance of the condenser.

While Fig. 2 shows a triode the method is
equally applicable to other types of amplifier.
Likewise the arrangement shown in Fig. 1
is applicable to any type of tube.

Values Suggested

Condenser Co in Fig. 2 should also have
a large value when the supply voltage has
a frequency of 60 cycles, a capacity of 8
mid. being suggested. The various poten-
tiometers used in the two circuits should
have high resistance so that they will not
draw excessive current from the batteries
across which they are connected. The exact
value of any potentiometer resistance would
depend on the current required to operate
the voltmeter. If instruments with a sensi-
tivity of 1,000 ohms per volt are used
potentiometers as high as 50,000 ohms are
all right, but if the meters draw about 20
milliamperes at full scale lower resistance
would be preferable.

An estimate of the sensitivity of the a-c
meter required will be helpful. If we know
the approximate value of the mutual con-
ductance we know the current that will
flow for a given effective voltage in th
grid circuit, for the current is the produé%
of the grid voltage and the mutual con-
ductance. Glancing through a list of char-
acteristics of tubes ordinarily used we find
that the highest value of the mutual con-
ductance is 2,800 micromhos, which is that
for the 48 power amplifier. Suppose, then,
that we set the upper limit at 3,000 mi-
cromhos. If the input voltage is one volt
the current will then be 3 milliamperes.
Therefore the thermo-couple meter, or
dynamometer, should have a range covering
this current. For good sensitivity it should
not read much more at full scale. This
meter might read currents as low as 1/50
of the full scale deflection, say 60 micro-
amperes. Then the lowest mutual conduct-
ance that can be read is 60 micromhos.

As a means of extending the range and
at the same time increase the sensitivity for
the lower values, the meter might be made
more sensitive and the higher values of
mutual conductance can be measured by im-
pressing a fraction of a volt on the grid.

WORTH. THINKING OVER
AJOR EDWARD BOWES, theatri-

cal man and radio notable, announced
recently at a luncheon of the Cheese Club, a
New York organization of Times Square
leanings, that he did not believe free enter-
tainments for radio audiences made much,
if any difference, in the attendance of the
‘public at regular flesh-and-blood perform-
ances in the regllar theatres.

Major Bowed should know whereof he
speaks, as he is responsible for the conduct
of the Capitol Theatre, where Roxy was in
power before he assumed the management of
that house. On the other hand, if vou should
ask the officials of the Equity Society, you
would be told that Major Bowes is all wrong.

In the meantime, many actors who have
found it difficult to find positions in the casts
of plays at the regular houses are finding
more or less prosperity in the ranks of radio
players. And there you are—but, really
where are you?

Alexanderson’s Directional
Antenna Serves Byrd

An antenna which increases by twenty
times the directional power of General Elec-
tric’s shart-wave transmitter, W2XAF,
making this station equivalent to more than
400 kilowatts in effectiveness in one direc-
tion, is being used to broadcast the special
programs to the Byrd Antarctic Expedition
in Little America every other Sunday night.

This antenna, known as the Byrd antenna,
is Dr. E. F. W. Alexanderson’s contribu-
tion. In erecting this special antenna, engin-
eers are bringing to the Byrd broadcasts
the latést devices known to the art to pro-
mote reliability of reception, While it may
be too much to hope that all programs will
reach their Polar destination, the chances
are very good. W2XAF was the one station
reliably heard by Byrd on his last expedi-
tion to Little America.

Twelve Antennas in One

The Byrd antenna is of the horizontal
checkerboard type. It is one of a dozen or
more antennas which sway above General
Electric’s 54-acre transmitter laboratory at
South Schenectady. These antennas hang
from steel masts from 150 to 300 feet high,
from plain wooden masts and from masts
with cross bars, not unlike scaffolds in
appearance.

The Byrd antenna is actually twelve an-
tennas in one, consisting of two sections of
a checkerboard, each section made up of
three squares. One section is known as a
reflector. Only the horizontal wires of the
system function as antennas, the vertical
wires being for support or power transmis-
sion to radiating wires.

The horizontal antenna was developed
following years of research along lines sug-
gested by Dr. Alexanderson, consulting en-
gineer and radio expert of the General Elec-
tric Company. The effectiveness and carry-
ing-power of horizontally polarized radia-

tion were discovered by Dr. Alexanderson
in 1924,

Ground Wave Absorbed

When transmitting with horizontally-pol-
arized waves the so-called ground wave is
quickly absorbed, leaving only the ‘high
angle radiation which in its carrying power
appears superior to the vertically-polarized
wave. With the horizontally-polarized sys-
tem it is possible to shoot most of the energy
into the air and, with the reflector, to direct
the greater part of this energy in any de-
sired direction instead of dissipating it in
every direction over a comparatively small
area.

W2XAF operates on a wavelength of
31.48 meters, 9,530 kc. The American pub-
lic is afforded an opportunity of listening
in to these programs to the Byrd expedition
through cooperation of the National Broad-
casting Company, which broadcasts them
over a chain of 51 broadcast-band stations
associated with the WEAF or red network.
The broadcasts take place every other Sun-
day night from 11 to 11:30 o’clock, EST.,
the programs being arranged and sponsored
by prominent newspapers all over the coun-
try.

Their Only Mail

Immediately at the close of the popular
programs, or at 11:30 o’clock, the broad-
cast-wave stations are dropped but the short-
wave station continues. Letters and mes-
sages from relatives and friends of the men
on the expedition are read. It is the only
mail they receive, now that they are cut off
from all civilization, and the 75 or 100 let.
ters read to them at the conclusion of each
program by short-wave are eagerly awaited.
These letters are read from the studios of
WGY in Schenectady.

New Tube Tester Picks
Right Meter Automatically

Precision in a wide variety of tests neces-
sary to interpret the actual value of radio
tubes formed the inspiration for an instru-
ment designated as a Universal Character-
istic Test Set, recently designed and built
by National Union engineers for use in the
National Union Radio Corporation labora-
tories. .

The task of designing and assembling this
piece of apparatus was accomplished by Na-
tional Union engineers, W. M. Perkins, M.
G. Nicholson, J. J. Drummond and H. M.
Merrill. )

Outstanding features of the elaborate in-
strument are: X .

1. Ability to measure, with high precision,
all existing tubes.

2. Automatic protection of all current
meters.

3. Automatic range changing for all volt-
meters.

4. Extremely wide range.

5. Simplicity and convenience of opera-
tion.

In contrast to test sets, which in order to
accommodate a variety of tubes, contain 15,
20 or an evan greater number of tube sockets,
this new National Union Laboratory test
set has only five sockets, so arranged that
any vacuum tube with a standard commer-
cial base may be readily tested.

An interesting and valuable feature of
this Universal test set is the automatic
range-changing system for the various volt-
meters. With meter equipment to cover ade-
quately the entire range of filament, grid,

WWW.americanradiohistorv.com

screen and plate voltages now encountered,
many multiple meters are employed. As re-
quired, automatically, the ranges of the vari-
ous meters are shifted to the proper scale
by a system of relays. This feature not only
relieves the operator of the necessity of man-
ually changing the range, but it also insures
that the most suitable meter will, at all times,
be in the circuit, thus permitting more ac-
curate measurements. As an additional re-
finement, a system of relays automatically
protects all current meters from overloads.
Pilot lamps, interlocked with the relays,
serve as indicators, showing which meter
and which scale of that meter is in the cir-
cuit at any given time.

Some idea of the versatility of the test set
can be gained from the following partial
list of characteristics which are readily
measured :

Filament current. Range 0—15,000 ma.
Grid current.
Screen current. Range 0—150 ma.
Plate current. Range 0—300 ma.
Emission current. Range 0—300 ma.

. Mutual conductance, between any set
of elements. Range 1-—25,000 umho.

7. Amplification factor, between any set
of elements. Range .1—S5,000.

8. Impedance, between any element and
ground. Range 100 ohms—50 megohms.

All controls and meters are arranged with
a view to convenience. Particular attention
was given to lighting, with the result that
the illumination of all parts of the instrument
is exceptionally good.

A N
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SYNCHRONIZED TRANSMISSION

New Western Electric Method Developed by Bell Laboratories
Controls Carrier Frequency Within Small Fraction of a Cycle
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The schematic of the Western Electric Company equipment for control of broadcast frequencies, to be used
especially when stations are operating on the same frequency simultaneously.

N interesting development by the

Western Electric Company is the

new equipment for common fre-
quency broadcasting. The idea is to pro-
duce frequencies at different points that
are so accurate that there will be no beat
between them.

The equipment consists of two racks,
one containing duplicate crystal oscilla-
tors with associated control units and a
two stage radio frequency amplifier, the
other containing the wire terminating
equipment, the reference frequency am-
plifier, the multipliers for bringing the
reference frequency up to a value com-
parable with that of the assigned fre-
quency. Each panel, or rack, contains
separate stabilized power apparatus, the
power being drawn entirely from the a-c
mains.

Although designed primarily for com-
mon frequency broadcasting, the equip-
ment can be used also as the master oscil-
lator of a radio transmitter to provide
extreme carrier frequency stability to sta-
tions which are not operating on a com-
mon frequency basis.

Theory of Operation

The attached schematic when studied
with the following description will pro-
vide a clear understanding of the theory
of operation of the equipment.

Upon being brought into the station
by wire line, the 4 kc reference frequency
passes first through an amplifier. The
output of the amplifier is fed into a fre-
quency multiplier which generates the
fifth harmonic (20 kc) of the fundamental
frequency. This 20 kc frequency is used
to control a 10 kc multivibrator. The
output of the multivibrator contains the
10 kc fundamental frequency and all its
harmonics up through the broadcast
range. The 10 kc fundamental frequency
is passed through one amplifier and the
harmonics are passed through another.

The amplified harmonics then are fed
into a selector which selects and further
amplifies that harmonic which is 10 kc
above the assigned carrier frequency of
the station. The carrier frequency, gen-
erated by the crystal oscillator, which may
be assumed to differ from the assigned
value by some difference D is combined
with the selected harmonic in a detector.

The amplified harmonic beats with the
carrier frequency in this detector produc-
ing a difference frequency of 10 k¢ = D.
This is 10 k¢ += D, together with the am-

plified 10 kc reference frequency from
the multivibrator unit constitutes the in-
put to a pair of balanced modulators.

Phase Shifted

The 10 kc reference frequency before
being applied to one of these modulators
is passed through a phase shifting net-
work which retards its phase by 90°. The
output of each modulator becomes one
phase of a two-phase alternating cur-
rent of the frequency D. The output of
both modulators is then fed into the cor-
rector unit which consists of a small syn-
chronous two phase motor mechanically
connected to a small variable condenser
associated with the crystal oscillator cir-
cuit. The two-phase current from the
modulator stage has a direction of phase
rotation which depends directly upon
whether the carrier frequency is above
or below the assigned value. If the
carrier departs from the assigned fre-
quency, the synchronous motor will re-
volve in the proper direction so that the
resultant change in the variable con-
denser will alter the frequency of the
crystal oscillator and so bring it back to
the assigned value.

Any deviation of the carrier frequency
from the assigned value operates the fre-
quency corrector, providing a precision of
carrier frequency never before ap-
proached in broadcasting transmitters.

Quartz Crystal Oscillator

The crystal oscillator unit was especial-
ly designed for use in this equipment.
The equipment contains the crystal os-
cillator unit and the associated corrector
device in duplicate. Should one of the
units fail the other may be placed im-
mediately in service by a simple switching
operation. The spare unit is kept at op-
erating temperature continuously so that
no warning up period is required before
placing it in service.

The oscillator circuit, together with its
associated quartz crystal control, is
housed in a single unit. The quartz
crystal control is enclosed in a separate
chamber, within this unit. The tempera-
ture of this chamber is closely regulated
by a mercury thermostat. The circuit, the
crystal, and the thermostat are adjusted
and calibrated as a unit at the Bell Tele-
phone Laboratories. This insures high
precision of calibration as well as perma-
nency of adjustment.

The oscillator tubes used are uniform in
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construction and, therefore, need not be
calibrated individually with the oscillator
unit. It is possible even to replace the
oscillator tube without appreciable fre-
quency change in the oscillator. The ab-
sence of mechanical relays in the crystal
heater circuit is an important factor in
maintaining satisfactory service.

Advantages of the Equipment

Equipment such as that described has
been found the most practical means of
holding the carriers of radio transmitters
in synchronism. Using the reference fre-
quency to control the output of a local
crystal oscillator rather than as the basis
for generating the carrier frequency
makes the station carrier independent of
any interference which might be received
with the reference frequency.

This arrangement also insures against
the necessity of the station ceasing op-
eration if there is a failure of the syn-
chronizing apparatus or an interruption
of the reference frequency supply. Under
such conditions the crystal oscillator will
continue to supply a carrier which will
not drift from the assigned value by more
than a few cycles per minute bver a
period of several hours—a variation which
would not be sufficient to cause serious
interference at listeners’ receivers. As
soon as normal conditions are reestab-
lished, precise synchronization is restored
promptly and automatically.

Tl}ls Common Frequency Broadcasting
Equipment makes it possible to operate a
chain of widely distributed stations on a
common frequency system without any
special synchronizing link between the in-
dividual stations other than the circuit
providing the reference frequency.

When stations in a chain are using the
same program there must necessarily be
the usual program line connection. Other-
wise, all that is necessary to operate the
station in synchronization with another
station or with a chain of stations is a
wire line connection to the 4,000 cycle
reference frequency source.

Stations Using Equipment

Two installations of its new type of
synchronizing equipment have been or-
dered from the Western Electric Com-
pany and are ready for shipment to
WBBM, Chicago, key station of the Co-
lumbia Broadcasting System, and to
KFAB, Lincoln, Nebraska. These two
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stations contemplate synchronizing the
latter part of this month (January).
This marks the first move to be made
towards synchronized broadcasting on a
common frequency by any stations in the
United States since the North American
Radio Conference in Mexico. The move
is regarded as significant inasmuch as it
may signalize the widespread introduc-
tion of synchronization in the commercial
broadcasting industry of the country.

‘Now Practical

The perfection of synchronizing equip-
ment now makes such a development a
practical possibility., The equipment to be
used by WBBM and KFAB provides a
precision of carrier frequency never be-
fore approached in broadcasting trans-
mitters. It has been developed by Bell
Telephone Laboratories as a result of
years of experimentation which as early
as 1927 produced successful tests with
synchronous operation.

The system operates as follows. In the
first place, the equipment includes an ex-
tremely accurate source of carrier fre-
quency which entirely replaces the master
oscillator of the station. A reference fre-
quency is furnished by wire from the Bell
Laboratories to the stations involved
which serves to control the carrier fre-
quency of each station.

Automatic Check

Whenever the local carrier frequency
—the crystal oscillator—deviates from the
control frequency by even a small frac-
tion of a cycle, an automatic mechanism
in the synchronizing equipment is set in
operation and immediately corrects the
minute difference. Consequently the car-
rier frequencies of the stations included
in the system are at all times kept in
synchronism.

As far as the synchronizing itself is
concerned, no special link between the in-
dividual stations is required other than
the circuit supplying the reference fre-
quency. Although designed primarily for
common frequency broadcasting, the
equipment can be used also as the master
oscillator of a radio transmitter to pro-
vide extreme carrier frequency stability
to stations not operating on a common
frequency basis.

Full Time for Both

The plan for WBBM and KFAB calls
for the two stations to be synchronized
on 770 kilocycles, their present assign-
ment. Both stations now operate full
time during the day but alternate during
certain hours at night.

Synchronization will enable these two
part time stations to utilize the air full
time. The service they render to radio
listeners in their area will be proportion-
ately lengthened.

Plans to synchronize have been under
consideration by WBBM. and KFAB for
some time and the Federal Radio Com-
mission gave its sanction several months
ago. Considerable importance is attached
to this decision of the Commission as evi-
dencing its desire to encourage wider usec
of synchronization in view of the pos-
sibilities it offers for relicving the con-
gested commercial broadcasting band and
broadening good service.

Synchronization of broadcast stations has
been considered for a long time, and it has
been tried out practically both here and in
Europe. However, there has been no meth-
od until now by which the frequencies could
be held constant enough. Even transmitting
a signal by radio from which the other sta-
tions would get their frequencies would not
work out hecause fading would introduce.
frequency changes.

C. L. McCARTHY IN NEW JOB

Charles L. McCarthy has resigned as
manager of station relations and assistant
to Don E. Gilman, National Broadcasting
Co., San Francisco, to bhecome assistant
manager of KFI and KECA, Los Angeles.

THE 6F7

IN A MIXER
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g\ HE 6F7 is a triode pentode tube de-
F signed especially for mixers in super-
heterodynes. How are the elements
arranged in this tube, in such a manner
that we may vary the coupling between the
oscillator and the pentode, or so that it is
fixed, leaving no opportunity for the design-
er to exercise his preferences? This ques-
tion is partly answered by the drawing of
the tube as shown in Fig. 1. It will be
noticed that the grid and the plate of the
triode use the same cathode as the elements
of the pentode but that they are quite inde-
pendent of them. As a matter of fact, the
plate is a wire placed near the cathode and
the control grid for this element is a grid
placed so as to control the electron stream
from the cathode to the plate. The coupling
between the triode and the cathode elements
are therefore extremely loose and leaves to
the designer much leeway.
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The circuit in Fig. 1 shows a typical
superheterodyne mixer from the r-f input
to the i-f output. As far as the pentode
circuit is concerned, it operates as a grid
bias detector or amplifier, depending on the
grid bias. As a mixer tube it will neces-
sarily work as a detector regardless of the
bias, it is only more or less of a detector.

The triode works as an amplifier, for
every oscillator works that way. It is grid
tuned in this instance, and it has a grid
leak and stopping condenser. Coupling be-
tween the pentode and the oscillator is ef-
fected connecting the cathode to a tap on
the tuned circuit. The nearer this tap is to
ground, the looser is the coupling between
the two devices, and the choice of the posi-
tion of the tap is obviously opportunity for
the engineer to exercise his skill and his
prejudices, and he may measure the results

from all coupling degrees.
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A PURE-WAVE OSCILLATOR

IS PRACTICAL BY LIMITING THE
AMOUNT OF POWER SUPPLIED
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By J. E. Anderson
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FIG. 1

A suggested push-pull oscillator in which the power supply is limited by
a saturated pentode, which is a possible way of generating oscillations
without harmonics.

STATEMENT that is often made
A in connection with vacuum tube
oscillators is that it is the curvature
of the tube characteristics that limit the
amplitude of oscillation. We challenge the
statement. One way of expressing it is
“It is precisely the curvature of the char-
acteristic which limits the amplitude,” and
this statement was made after it had been
pointed out that the curvature is undesir-
able from the point of view of harmonic
production and frequency stability. Another
way of saying it is “The feedback continues
to build up the amplitude of the oscillation
until it is checked by the curvature of the
characteristic, and if this were straight the
increase would go on indefinitely.” The
necessary conclusion is that it is impossible
to have an amplifier without generating
harmonics. This conclusion is inescapable if
we are willing to accept the major premise.
Consider a tram running on a level track.
The throttle is set to deliver a definite
amount of power. The train speeds up.
Since there is no “curvature” on the track,
that is, since the resistance is constant, we
are forced to the conclusion that the train
accelerates indefinitely and that after it has
been running an hour or so it is going 10,-
000 miles per hour. Consider an auto_moblle
running on a level road. The throttle is
set to deliver a definite power. The car
speeds up. Since the resistance to the car
is constant, we are forced tb conclude that
after an hour or so running the speed is
so terrific that even a traffic cop would be
unable to catch a glimpse of the car going
by.

The Parachute Jumper

Consider a parachute jumper. He bails
out at a very high altitude, say 10,000 feet,
and he neglects to pull the string opening
the chute. The force pullmg him down is
constant and so is the resistance. Conse-
quently he gains speed at the rate of freely

falling bodies. By the time he has fallen
9,000 feet he is going at the rate of 500
miles an hour.

Now, it has been demonstrated by para-
chute jumpers that the speed will not in-
crease to any such value, the limit being
about 200 miles. It is also common experi-
ence that the train does not gain an infinite
speed, but that the limit is comparatively
low. Likewise, it is also common experience
that when the automobile throttle is all the
way down to the floor the final speed is
seldom so great that the motorcycle cop
can’t catch up.

It may be argued that the resistance to
the train, or car, or parachute jumper does
not remain constant, but that it increases as
the speed increases. It is not the resistance
that increases but rather the back force
due to that resistance. If the resistance did
increase it would not be enough to make
any appreciable difference. There would be
a limit to the speed even if the resistance
were absolutely constant.

Then why is there a limit on the speed?
Why would there be a limit to the ampli-
tude in an oscillator, as we contend there
would be, even if there were no curvature
of the characteristic, that is, even if the
plate and grid resistances were constant?
And how are the mechanical examples cited
related to the oscillator?

Law of Conservation of Energy

There is a law in physics, which means
in nature, to the effect that no more energy
can be obtained out of a machine than is
put into it, and it is called the Law of Con-
servation of Energy. It is that law which
has confounded all perpetual motion machine
inventors. While these fellows are ignorant
of the law, they are mnevertheless subject
to it. They are not able to avoid it, and
for thdt reason we have no perpetual motion
machine.

Many machines, and the three examples
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cited are included among them, are subject
to a special clause in the general law, which
states that energy cannot be dissipated any
faster than it is supplied. In other words,
there must be power balance. Examples of
power balance are numerous in devices we
use every day. Take the ordinary electric
light, for example. There is a definite cur-
rent flowing in the filament, and there is a
definite resistance through which it flows
at any given instant. Therefore, energy is
supplied at a definite and constant rate. But
the filament does not become infinitely hot
after a time. The filament comes to a definite
temperature and stays there, and that tem-
perature is determined by the balance point
of the power supplied and the power radiated
in the form of heat and light. If anything
should stop the radiation, then the tempera-
ture would go up. This happens occasion-
ally in radio transmitters, when the radia-
tion from the antenna is stopped. If the
power supplied is not also stopped instantly,
there are fireworks in the transmitting tubes.

There is similar power balance in the cases
of the train, the car, and the falling aviator.

Tie-up with Electrical Case

How are the mechanical examples related
to the electrical case? In the first place
energy is the same wherever it appears and
by what name it is called. The same holds
for power, for power is only the rate of
change of energy, or the rate at which energy
is used or dissipated. Velocity in the me-
chanical case corresponds to current in the
electrical. Mechanical and electrical resist-
ance are analogous. Likewise mass and in-
ductance occur similarly in the two cases.

The falling of an aviator is equivalent to
starting a current through an inductance.
At first the velocity (current) increases un-
der the influence of the gravitational pull
(electromotive force). The velocity (cur-
rent) is checked by resistance and when
there is power balance there is no further
increase in either.

What applies to unidirectional velocity
(current) applies also to alternating. In
each case the amplitude increases until the
power supplied balances the power dissi-
pated.

The Electric Oscillator

In the electrical oscillator the tickler or
feedback arrangement, which is supposed to
cause the amplltude to increase indefinitely,
acts as an escapement which supplies energy
and times this supply properly. If power
could be supplied without limit, then the
amplitude would increase indefinitely, far
each energy impulse would be a little strong-
er than the one immediately preceding. But
when the power supply is limited the ampli-
tude can only increase until the power sup-
plied is equal to the power dissipated. If
power balance does not occur until the am-
plitude is such that a great deal of distortion
occurs, that is incidental. It merely brings
about power balance a little soponer than
otherwise would be the case.

Since there is no means known for mak-
ing the characteristic curves of an amplifier
straight, we have no means for testing this
assertion. However, every oscillator is a
device for making a partial test. We
know that if the coupling between the grid
and plate coils is decreased, the harmonics
decrease in intensity. The reason for this is
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that the rate at which energy is supplied
to the oscillating circuit is decreased, and
consequently power balance occurs at a
lower amplitude.

A mechanical analogy for this is the in-
clined plane. A freely falling body gains
velocity at the rate of 32 feet per second
every second. A ball rolling down an in-
clined plane does not gain speed at the
same rate, even if the friction is no greater
than it is when the same ball is falling freely.
If the inclination of the plane is small the
ball may not roll at all. Certainly a brick
would not slide down the inclined plane if
the slope were small. The inclination of
the plane is equivalent to reduction of the
feedback, or the rate at which energy is
supplied.

Straightening the Characteristic

In an electric oscillator employing a ther-
mionic amplifier, most of the energy sup-
plied is lost in the grid and plate resistances.
If the circuit could be arranged so that most
of it were lost in the tuned circuit, then the
oscillator would generate a pure wave. This
condition can be approximated. In the first
place the grid resistance can be made in-
finite, when no power would be lost in that
circuit. (Incidentally, in many oscillators
most of the energy is lost in this circuit.)
If no energy is lost in the grid circuit we
have the plate and the tuned circuits left.
Ordinarily, a very small fraction of the
power is lost in the tuned circuit. Hence,
it is important to make the plate resistance
straight.

One way of straightening the characteris-
tic is to connect the oscillator in push-pull
as has been done in Fig. 1. If the circuit is
completely balanced the characteristic will
be sensibly straight over a wide range of
grid potential and the curvature for low
values of plate current will be balanced out,
that is, if we think of the plate current as
being the difference between the plate cur-
rents of the two tubes. The curvature due
to saturation, however, remains and it is
effective at both peaks of the wave.

Limiting Power Supply

In order to insure a definite limit to the
power supplied we may use a saturated pen-
tode in series with the plate supply. The
fact that this is a saturated device when
adjusted does not insure a constant current,
but it does insure an upper limit. If this
limit is less than the current required by the
amplifier when the swing is at the peaks,
there will be a limitation to the plate cur-
rent before the saturation of the tubes comes
into effect. Moreover, the push-pull oscil-
lator will draw a practically constant current
and there will be little fluctuation in the
demand for current from the saturated tube.

The power supplied to the oscillator will
be the constant current through the satu-
rated tube times the mean potential across
the condenser Co. This power determines
the amplitude at which power balance is
established. This may or may not occur
before there is any appreciable curvature of
the plate current characteristic.

If the resistance characteristic of the tube,
or tubes, were straight, and if there were
no limit to the power supplied, the amplitude
would increase without limit, but if there is
a limit to the power supplied, there simply
must be a limit to the amplitude even if
the resistance characteristic were straight.
Therefore, it is not hopeless to expect an
oscillator that will generate a pure wave.

Fig. 2 shows the plate characteristic of
a 34 type pentode for anode voltages up to
400 volts and for four different bias values.
For anode voltages over 40 volts, there is
virtually no change in the plate current
when the bias is more than 10 volts, and
for the other two bias values when the
anode voltage is over 80 volts.

Of course, if the current is as low as the
constant values in this case there would not
be much for the operation of the push-pull
oscillator, but, also, there would be little
chance of saturating the tubes.

34 as a Power Limiter
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FIG. 2

The plate current and voltage characteristics of a 34 pentode for voltages
on the anode up to 400 volts. This tube might be used as power-limiting
device in Fig. 1.

South Bend Lathe Works

Issues a New Catalogue

A new 72-page general catalogue show-
ing the complete line of South Bend
Lathes and attachments for repair shops,
equipment and instrument maintenance
shops, experimental laboratories and gen-
eral machine shops, has just been pub-
lished and is called Catalogue No. 94.

This catalogue, which is most com-
plete, describes and prices 96 sizes and
types of lathes, all of the back-geared,
screw cutting type. The lathes range from
small bench Ilathes. up through the
medium sizes to large swing lathes, and
include gap bed lathes.

A new line added to this general cata-
logue is the Underneath Belt Motor
Driven Lathe, incorporating many new
features which provide for greater safety
and convenience for the operator, and
more power with a greater silence in the
machine itself. Other models of drives
shown include the Silent Motor Drive
and the Countershaft Drive.

A full line of lathe attachments and
tools for regular and special work is also
shown. Any reader interested may ob-
tain a copy of this new Catalogue No.
94 by writing to the Technical Service
Dept., South Bend Lathe Works, South
Bend, Indiana, and mentioning Rapio
WorLD.

Leak-Condenser Triode
is a Single Diode, Too

The leak-condenser detector is seldom
considered as two tubes in one envelope, as
the tube is usually a familiar triode. How-
ever, the grid-to-cathode circuit is a rectifier
of the diode type, thus the triode is diode-
biased.

A THOUGHT FOR THE WEEK

HERE’'S STILL MORE TALK

ABOUT THAT THIRD NET-
WORK. One informant, posing as an
authority, insists that the NBC and the
CBS wnll be wery much upset when they
learn the name of the chief backer of the
new chain. When asked if this backer had
wmore money than Edsel Ford, who was sup-
posed to be behind the late, if not lamented,
Amalgamated Broadcasting System, the
same voluble source of information launched
out into a dissertation on the difference be-
tween a backer who is being angled for and
one who already has been landed.

Now, let’s prepare to wake up some
morning and read all about the third chain—
but if you don’t read anything definite about
it for several months to come, just don’t
blame us. Blame the diffident backer.

Tropical Fish Interferes
With Radio Reception

A radio trouble shooter for a power com-
pany encounters every imaginable kind of
interference. About the only source of in-
terference he does not meet is the well-
known “leaky transformer.” This man is
the first on the scene in most instances, for
when interference is experienced with radio
the first thing the owner of the set thinks
of is to call the power company, usually
with the explanation that a “leaky trans-
former” exists somewhere in the neighbor-
hood. In most instances, of course, the
trouple lies in the set, but not in all. When
the trouble is not in the set it is usually in
some electric appliance which the complain-
ant or one of his neighbors has installed.
Occasionally it might be in the electrical
wiring. For example, there may be arcing
between an open transmission line and the
branches of trees, or there may be actual
leakage betwsen the conductors of a high-
voltage cable.

wWwWw americanradiohistorv com

One of the most prolific sources of inter-
ference with radio reception, according to
one power company service man, is tropical
ﬁ§h. No, not exactly the fish, but the de-
vice used for keeping the fish comfortable
and in a tropical environment. The tempera-
ture of the water in which the fish are kept
must be maintained at a constant value and
for this tender purpose an electrical heater
with a thermostat is used. This thermostat
opens. and closes the heater circuit occasion-
ally, When it opens, the break is not clean,
and as a result sparking occurs. This sets up
electrical waves which are picked up by all
the receivers in the neighborhood. It pro-
duces sputtering and hissing in the receivers.

One remedy for this is to throw out
the thermostat and let the fish die of cold
shivers. Another is to put a spark suppressor
across the break points. A condenser of 0.1
to 1 mfd. will do, or a condenser with a re-
sistance of about 100 ohms in series with it.
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INVENTION

PERMITS INSERTION OF AN ATT

SELECTIVITY GREATLY INCREASED, ZERO BE
TOR USED ON D.C. AND BATTERY POWER, V
—NO FREQUENCY SHIFT IE

HE handiest test oscillator is the uni-

I versal type, since it works anywhere,

requires no batteries on line a.c. or
d.c., but if the lining up has to be done on a
battery-operated set, in a location where
there is no line electricity, then B batteries
of 90 volts as found on the premises can be
pressed into temporary service. Hence there
is really nothing to renew except the tubes.
However, when the test oscillator is con-
nected to the a-c line or even the d-c line
the oscillation voltages will feed through.
This is particularly objectionable on the
a-c line, because then the receiver is almost
certainly a-c operated and the common feed
is complete.

Since modulation is needed on d.c. or
batteries, the usual method is to use a grid
leak of high value. This produces grid
blocking, an unstable audio tone. There
may be fluctuations in the output as read on
an output meter, due to the variations in
amplitude of this low-frequency modulation,
rendering the qualitative measurement of
the receiver difficult.

Testing of A-V-C Sets

Another factor is that when oscillation
voltage feeds through the line there is no
possibility of using an output attenuator
(volume control), since no matter where
the control is set, the oscillations through
the line are independent of it, as they take
a different course. So lining up receivers
that have automatic volume control becomes
difficult if not impossible. The reason is
that a.v.c. tends to make all fairly strong
signals of a level output volume, no matter
what they are originally, and only by at-
tenuation would it be possible to reduce the
test oscillator output so that what is fed to
the a.v. a-v-c set is below the threshold of
the control voltage in the receiver’s diode
detector or other a.v.c. device.

Since the test oscillator is connected
directly to the line an investigation was
directed toward eliminating the stray radia-
tion and confining it exclusively to the out-
put wire. This is a shielded wire, with
sheath grounded. The investigation was
carried on, though not uninterruptedly, for
nearly two years, with practically every
method unsuccessful. It was possible to re-
duce the quantity of stray coupling by re-
ducing the amplitude of the oscillation
originally, but this was no solution. Not
only did it beg the question but the per-
centage of feedback transmission through
the line was scarcely reduced.

Localized in Plate Circuit

The trouble finally was traced to the plate
circuit, and when a suitable filter was in-
serted the feeding-through was reduced very
sharply and then an attenuator showed that

it could really control the output consider-
ably. The filter consisted of a series re-
sistanice in the plate return, 20,000 ohms
having been used, but higher values being
practical, to the point where the effective
plate voltage is reduced to near the value
that stops oscillation altogether, when the
oscillator may not be ‘“self-starting.” From
the high r-f side of this resistor to effective
ground (negative filament of the 30 oscil-
lator) a condenser of 0.05 mid. capacity or
higher should be put. This may be 1.0 mfd.
for a bit more effective hitration, although
under no circumstances should the con-
denser be electrolytic. A paper condenser
is suitable.

The blocking is considerably augmented
by the introduction of a series resistor in the
plate leg, unbypassed this time, and shown
as 0.005 meg. (5,000 ohms). This is placed
between plate and the coil and serves the
dual purpose of aiding line-blocking and of
serving as a protected fced for the output.

The stray coupling may be considered in
two aspects. One has to do with feeding
through the line. The other has to do with
radiation “through the ether,” so to speak.

Shielded Cable’s Effect

As for feeding through the line, it might
be assumed that such trouble would not be
met, because the line has an impedance of
1 ohm at 60 cycles. At the lowest fre-
quency that the test oscillator covers one
might expect that a mere ohm would con-
stitute a short circuit, not to mention the
highest frequency, although this is not so.
A small fraction of an ohm will constitute
an appreciable resistance, as proved by the
fact that current of the oscillating frequency
(135 ke) will flow through it, and likewise
current of the frequency represented by the
other extreme of tuning, i.e., 380 kc. Local
oscillation voltage must be considered from
a different angle than mere carrier voltage
derived from an aerial that picks up what
are of course oscillations of a transmitter,
but a transmitter that is some distance away.

The type of radiation that gets out
through the oscillator box, whether of the
shield type or not, needs consideration, too,
and it is found that this radiation stops
completely when the shielded cable used as
output lead has sheath grounded, either at
the far end, or, preferably, at both ends.

There is no trouble even from feeding
through the line, and none from ether radia-
tion, on intermediate frequencies even in
the unblocked model. The test oscillator
covers 135 to 380 kc, with those frequencies
imprinted on the dial scale, and with popular
intermediate frequencies also imprinted, i.e.,
175, 400, 450 and 465 kc. The broadcast
band is taken care of by imprinted fourth
harmonics, 540 to 1.520 ke.

By Herm
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A new development by Herman Ber
line blocked. This is the first tim

series resistor in the positive fi

As stated, the intermediate frequencies are
handled all right, but lining up at the radio
frequencies causes the trouble, as the re-
ceiver is far more sensitive at that level, so
the line-feeding becomes a menace as does
the ether radiation. However, both are
squelched in the model under discussion.

Tickler Proportions

It can be seen that the 30 tube is used as
radio-frequency oscillator, tuned-grid type,
and the tickler may be larger than usual and
closely-coupled, but should not be of the
same inductance as the secondary. It may
be of greater or less inductance, but not so
great as to stop oscillation at the higher
radio frequencies of tuning, due to the tickler
then acting as a choke.

Also it is clear that when a.c. is used it
is directly on the plate, reduced in quantity
by the series resistors, but there neverthe-
less. So at resonance, for a-c use, there is
always modulation. Perhaps the point needs
stressing, in the light of what is to follow.
For a-c service there is never any absence

o o
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.NUATOR, ALSO LINING UP OF A-V-C SETS— %
i:ATS ALWAYS OBTAINABLE—NEON MODULA.-
ITH MODULATED - UNMODULATED SERVICE
POWER SUPPLY IS CHANGED.

n Bernard

lamp may oscillate even if one terminal is fect on the frequency of the modulation tone.
free, so long as the condenser is there. For In general, the tuning condenser is effec-
servicing broadcast sets, at intermediate tively in parallel with the neon tube, to a
and broadcast levels, including t-r-f sets at greatly reduced capacity extent however,
YA their single band level, we always use modu- due to the very high value of series limiting
SAMId. lation, especially as we can hear the result resistor, 8 meg. The resistor purposely was
5/‘7‘3‘? in the speaker. put b%tweefn hgrid of the r-f oscillaaor and
: one side of the neon lamp so that the con-
Neorr Modulation Removed denser across the lamp, :Fs far as practical,
Tecbe However, there are some uses for which would be removed from the tuning con-
o 2 the carrier alone is more suitable, as when denser.
V] operating on higher order harmonics than Nevertheless, as stated, there is a change
i intended originally, that is, for frequencies in the pitch of the audio tone used as modu-
=g 0.00025MA. above the highest of the broadcast band. lation, depending on the radio frequency
B There is practically no limit to the harmonic generated. At lower frequencies, for ex-
M. orders, as oscillations have been heard on ample, the intensity seems to be lower,
3 the 100th harmonics, beating with short- while at higher frequencies the tone is un-
wave carriers. Also, an audio beat oscillator deniably higher in frequency and may be
of the uncalibrated type arises from this higher in intensity, likewise. The bare test
0.02Mn beating, with the absence of modulation.  of using a single channel in a receiver for
i The extra advantages of having modulated- reception, and putting the modulated r-f
=TT unmodulated service may not be important oscillation into the set through the shielded
or extensive, yet it is just as well to have cable, and then tuning the oscillator, is by
these advantages so long as they require uo means a conclusive test as to the audio
JAmp Fuse nothing more than the introduction of a intensity{, t_hough there is a change. sipce
4 switch. the audio is now part of the r-f intensity,

‘nard, a universal type oscillator with
-such a feat has been reported. The
ament leg is 1,750 ohms, 10 watts.

3
{

L2

of modulation and never any possibility of
removing modulation.

Separate Audio Oscillator

Now, the grid leak is of low resistance,
50,000 ohms, and therefore it will not pro-
duce audio oscillation on d-c or batteries. So
some means must be provided to generate
audio frequencies. This is done through the
use of a small neon lamp, which may be of
the type that fits in a candelabra base. The
lamp should be of the type that has no
series resistor built in, as the resistor,
though small compared to the load resistor,
would interfere somewhat with production
of audio oscillations, rendering the lamp it-
self inaccessible directly to the 0.00025 mid.
condenser that makes oscillation possible.
The series or limiting resistor is 8 meg.

Now we have, for d-c and battery use,
a radio-frequency oscillator of the familiar
type, plus a separate modulator tube, and
since the audio component is derived else-
where than from the r-f oscillator, we may
introduce a switch and remove or introduce

modulation, as we prefer. The best way is
to cut the lamp’s condenser in or out, as the

The neon tube audio oscillator is in some
respects a mysterious device as yet, in the
sense that its various aspects have not been
fully explored, or, if explored, remain un-
reported. Certain it is that the audio tone
is easily produced, if the limiting resistor
is high enough, the condenser across the
lamp not too high, and the supply voltage
is sufficiently high and not too high.

Change of Pitch

The amplitude of the oscillation voltage
is generally taken as the difference between
the striking and the extinguishing voltages
of the lamp. This is no doubt true for a
given set of constants. But if the condenser
across the lamp is variable, while the fre-
quency of audio oscillation changes through-
out the range of audibility, and beyond, so
does the amplitude change, for as the capa-
city across the lamp is increased the more
oscillation voltage passes through the con-
denser, until when the capacity is high
enough the lamp goes out. Therefore the
oscillation voltage is to be taken as part of
the supply voltage. Thus; since the higher
the capacity the lower the frequency, and
the higher the capacity the greater the by-
passing, the lower the frequency the lower
the intensity of the oscillation. This is the
audio oscillation only. The low-frequency
audio end is limited in this sense, though it
easily reaches below the lowest audible pitch
in external examples.

Since capacity will change the fre-
quency, as stated, and since the neon lamp
must be coupled to a regular radio tube that

is used as r-f oscillator, the r-f oscillator’s
tuning condenser is bound to have some ef-

and the higher the frequency of the
oscillator, the lower harmonic order used
for establishing the radio frequency to which
the receiver responds. The increased in-
tensity at higher r-f oscillator frequencies
is due to the lower order of “harmonics
beating with the station.

A Real Improvement

The change in the frequency of audio
modulation therefore should be regarded as
inevitable, and no importance necd be at-
tached to it, as any audio frequency that
does the trick is suitable. But this change
in tone should not be considered as an
aspect of instability of the radio-frequency
oscillator, which is most stable, no more
than a studlo pianist running through the
scale affects in any way the frequency sta-
bility of your oscillator that may be beating
with the carrier of the station emitting his
program.

The inclusion of the neon tube oscillator
is not just a stunt of some kind. or a novelty
without any real value, but actually improves
the performance mightily for the following
reasons :

First: The necessity for a high value of
grid leak is avoided, and therefore the oscil-
lator gives just as sharply selective response
at the high frequencies of r-f tuning as at
the low frequencies.

Second: The modulation is constant for
any setting of the tuning condenser, that fis,
for any radio frequency generated. or har-
monic of such radio frequency. whereas a

(Continued on next page)
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(Continued from preceding page)
high grid leak produces a tone that is con-
stantly wobbling as to both frequency and
amplitude and makes it impossible to get an
accurate reading from an output meter.

No Over-Modulation

All systems of using a single tube as
combination audic-oscillator and radio-fre-
quency oscillator, which condition obtains
when grid blocking is used, produce over-
modulation the moment the modulation is
sufficient to give satisfactory aural response.
Thus there is a change of radio-frequency
generation due to the audio-frequency intro-
duction, and a frequency-calibrated scale
that holds for a-c use, for instance, will not
hold closely for d-c or battery use. It is
far preferable of course to have a system
that, when change is made from one form of
power to another, yields the same frequency.
This is possible only when modulation does
not produce distortion. So it is clear that
more than 100 per cent. modulation, as pro-
duced by the grid-blocking method, is a
form of distortion, and as such, changes the
carrier frequency.

And there is another consideration. With
the grid-blocking type of modulation omitted
it is practical to obtain zero beats at any and
all settings. Previously it was stated that
the necessarily high leak value to produce
blocking reduces the selectivity at the high-
frequency end of the tuning, say, in the
present example, from 200 to 380 kc, and
harmonics of that range. The equivalent
parallel resistance of this. series leak is so
low that a highly-damped generator results,
and it becomes impossible to produce zero
beats. But with the almost perfect type
separate audio oscillator, such as the neon
tube, there are zero beats at all settings,
on d.c. or batteries, and of course zero beats
on a.c. as well, when the neon tube's effect
as a modulator is masked by the greater
intensity of the hum modulation. a

What Zero Beats Are

Zero beats consist of beats with carriers
where the test oscillator’s frequency is so
close to that of the carrier that no audible
note results, save possibly that of the modu-
lation present in the test oscillator, and even
this is practically wiped out. Naturally the
beats scarcely ever are encountered in lining
up of intermediate channels of the commer-
cial frequency range, but on the broadcast
band these beats abound, and are very valu-
able for nice testing of the oscillator for
accuracy, as just the point represented by
the station’s frequency may be referred to
the oscillator harmonic being used. Thus
the fourth harmonics of the test oscillator
beat throughout the broadcast band, being
read on the broadcast tier of the dial
directly, and without giving any thought to
what harmonic order is represented. All
one need know is the frequency of the trans-
mitting station. Suppose it is 860 kc. Then
at 860 on the dial scale the heat is reduced
to zero and the percentage of reading accur-
acy in the test oscillator is gauged. Sup-
pose, again, the station is transmitting on
860 kc and the test oscillator reads 880 ke
on the broadcast part of the scale. This is
a difference of 20 kc out of 860 or one part
in 43. The accuracy is 100/43 or about
2.33 per cent. This would not do at all,
and is cited merely as an example. The
reading accuracy of the test oscillator should
be better than 1 per cent.

Frequency Stability

An entirely separate consideration, though
often confused with the reading accuracy
which has to do with physical limitations,
is the electrical accuracy or frequency sta-
bility. The test oscillator diagramed had
a stability of one part in 100,000, which
means that the frequency generated does
not wobble or shift more than one cycle in
100,000 cycles. This is very valuable for
zero beating, and also in general is a great
asset in the direction of higher-grade test
oscillator performance. The frequency gen-
erated will not be one thing one day and
something else the next.

The scale should be metal, as all the cellu-

ALL-WAVE O

WITH DATA O
FULL DIREC
CALIBRATIONS,

By Edward

The author with one of his all-wave
oscillators.

ITH the increasing popularity of
broadcast-short-wave receivers, it
becomes advisable to possess a test
oscillator that generates all desired {fre-

Windi;g Data for
Oscillator Solenoids

Inductance in Number of Close
Microhenries Turns on 1" Diameter

90.0 60 turns No. 32 enamel
144 21 turns No. 28 enamel
2.3 8.9 turns No. 18 enamel
0.37 3.0 turns No. 16 enamel

The coils are 1/16 inches apart in all in-
stances, honeycombs and solenoids.

quencies fundamentally. For intermediate
and broadcast frequencies an harmonic type
oscillator is very satisfactory, but when one
desires to know frequency values on short
waves, the harmonics beécome too numerous,
and-confusion results.

The circuit is shown in IFig. 1 for a plain
oscillator, without modulation, but if modu-
lation is desired, using only the single tube,
the grid blocking method may be used.
This requires that the leak value be in-
creased until a tone is heard at all points on
the dial. Check up to be sure the tone does
not disappear; increase the leak value if it
does.

This is the easiest way to do the job with
a single tube, but none of the single-tube
methods is quite as satisfactory for modula-
tion as the separate-tube circuit, unless a-c
is on the plate.

Transformer in Oscillation

The battery oscillator of course is useful
anywhere, the a-c model only where there
is line a-c of the frequency intended, say,
60 cycles. For those who do not require

loid and such compound scale discs, in fact,
all flexible ones used, may warp, even at
one end of the scale and not at the other,
thus rendering the scale of uncertain value,
in fact, of little value in the affected region.
While it is true that warpage may not be
present, the point is made that there is al-
ways danger of it, and metal is far prefer-
able, though it requires an etched scale.

Some Tests

Some tests may be stated in conclusion.
The first test is of the reading accuracy,
already discussed. Another test is of the
change in frequency due to shifting from
one power source to another. Suppose the
test oscillator is operated on a.c. and a zero
beat is established with a station. Now the
test oscillator is to be operated on d.c. and
is switched over externally. If zero beating
on d.c. could not be produced the present
test could not be made, but the zero beat is
infallible, as already assured, and therefore

‘when the switchover is made, the same zero

beat is present, which completely confirms
the assertion that there is no change in fre-
quency when the power source is changed.

Compare this with the case of grid block-
ing, where the leak is necessarily high. Sup-
pose a low value of leak is connected in par-
allel with the other to omit the modulation.

wWwWw americanradiohistorv com

Now there would be zero-beat possibility,
in fact, virtual assurance of it. But note the
generated radio frequency for a given set-
ting with modulation and the identical set-
ting without modulation. There has been a
serious shift, usually around 5 per cent.,,
which is intolerable.

With the line blocked we may use an
attenuator, and we may test the attenuator
by turning the knob while watching an out-
put meter that is connected to the set, or
while listening to the result through the
set’s speaker. A program will be on the
air. The test oscillator’s attenuator may be
turned until no oscillation is heard at all,
though at first there was a beat or modula-
tion heard mixed with the program. Now
the program alone is heard, proving there is
no stray radiation or pickup, no feeding
through the line, and that the attenuator
works perfectly.

A word of caution: some neon tubes, par-
ticularly those of the candelbra type without
built-in resistor, light on d.c. only when
connected one way. If no audio oscillation
results, or no light, reverse the connections
to the lamp, as only d.c. is fed to it when
the lamp is of service. And moreover the
lamp will light only faintly under any and
all conditions of production of audio oscilla-
tion, hence can’t be used as pilot lamp.
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SCILLATO

N COILS AND
TIONS FOR
50 TO 22,000 ke.

M., Shiepe

cause the condenser alone is 406 mmfd.
The capacity ratio is 671 and the fre-
quency ratio nearly 2.6, but for overlap pur-
poses the ratio of frequency was taken as
2.5. This overlap exists though not noted
in the following table. The 2.5 frequency
ratio is equivalent to a capacity ratio of
6.25, of particular importance because once
the inductance value is found for the lowest
frequency, the condenser being the same for
the rest of the bands, the succeeding induct-
ances are smaller by the amount of the capa-
city ratio. Hence, for the lowest band, 50
to 125 ke, the inductance is 22,000 micro-
henries, and for the next band it is
22,000/6.25 or 3,521 microhenries.

Honeycomb Used

The three largest coils had better be
honeycombs, of which the largest is a little
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service from the oscillator except where
there is a-c. the diagram for such a circuit
is shown in Fig. 2. It must be understood
that modulation always is present in the a-c
model, also always in the battery model if
grid blocking is used, although a battery
model with separate audio oscillator will
permit modulated-unmodulated service. The
audio oscillation could be fed into the nor-
mal plate of the 34 tube of the battery model
through a 100,000-ohm resistor ¢onnected to
grid of the modulator, or to arm of a
potentiometer, if there is to be attenuation
of a-f., total potentiometer resistance across
the grid circuit.

Any small audio transformer may be used
for audio modulation, sometimes clearer re-
sults obtaining if the intended primary is
used instead as secondary. It is nearly al-
ways advisable to put a small condenser
across the winding used in the grid circuit,
say, around 0.002 mid. While this lowers
the frequency a bit, it gives the note more
deﬁnite character and also prevents the tun-
ing condenser of the r-f oscillator from
changing even slightly the pitch of the audio
note as the r-f condenser is rotated through
its total angular displacement.

The' question of frequency-range selection
must arise as an early consideration. Since
there is to be switching anyway, it is just
as well to include seven coils and cover from
50 kc to around 22,000 kc, or, in meters,
from around 6,000 to around 14 meters.

Large Tickler

Two windings will be necessary for each
coxl but differential between secondary and
primary need not be struck, since a large
tickler, equal to the tuned wmdmg, has a
tendency to reduce the oscillator at the
higher frequencies of any band, therefore

225V

the windings may be taken as equal. The
oscillator itself tends to generate stronger
oscillation at the higher frequencies, so any
method, even a mild one such as the larger
tickler, works in the general direction of
Ievelmg the amplitude.

The tuning capacity ought to be reduced
for fine distinctions at high frequencies, but
this is not done, because very close fre-
quency readings for the very high fre-
quencies are not necessary for servicing,
though advisable for sets, especially those
to be tuned by persons not experienced in
radio. Using the same capacity ratio
throughout simplifies matters.

That capacity ratio is a little smaller than
normal for an equivalent maximum-capacity
condenser, the reason being the introduction
of a high minimum, so that there will be no
doubt that the correct value is obtainable.
Moreover, the high minimum acts as a sort
of check of wobbulation, because there is
more capacity in circuit, and at the still
higher capacity settings, of the tuning con-
denser, say, from the middle of the dxal up
(in capacity), the frequency stability is very
good, characteristid of all grid-leak-con-
denser type oscillators with constants ap-
propriately selected.

Overlap Provided

Here the total minimum is 70 mmfid,,
meaning that when the condenser is at zero
on the dial, that is the total capacity in
circuit. It includes the condenser’s own
minimum, the value of the trimmer, Ct, the
capacity of the wiring, socket, tube, etc.
Ct should be a small air-dielectric condenser,
commercial rating 50 mmfd. or a bit more,
as the extra amount will be contributed by
the other capacity factors mentioned.

The maximum capacity is 470 mm‘fd be-
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less than 1,000 turns of No. 36 single silk
wire on a % inch dxameter, and as such coils
are obtainable cheaply in the market, the
three honeycombs may be adjusted to proper
values by removing turns. Then the ticklers
are made approximately the same as the
secondaries, with the single proviso that if
oscillation is absent at the highest frequencies
of any band, a few more turns taken off the
tickler will cure the trouble, The turns
should be removed in this special instance,
not added, though addition is the usual prac-
tice for inducing oscillation where the tickler
originally is small.

The following table gives the relationship
of inductance and frequency range to the
capacity specified :

Coils Microhenries Kilocycles
L1, L2 22,000 50-125
L3, L4 3521 125-312.5
L5 L6 563 312.5-781.25
L7, 18 90 781.25-1,758.1
L9, L10 14.4 1,758.8-4,937
L11, L12 28 4,037-9,893
113, L14 0.37 9,803-22,259

The odd frequency terminations are to be
disregarded in actual practice.

In the three low-frequency bands honey-
combs are used, while the four other in-
ductance values are obtained from solenoid
windings.

Inductance Test

The Trade Editor of Rapro WorLD can
give information about the honeycomb coils.
The 50 kc setting is practically the ex-,
treme, and the test for the right inductance
is made as follows :
Two honeycomb coils are made into a
(Continued on next page)
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(Continued from preceding page)
transformer with windings as received. The
actual number of turns may be 927, and as
it will be a bit too much, an oscillator as
built is coupled to a broadcast set’s antenna
input, slightly as by a few turns put around
the antenna wire near the set, other end of
wire to output of oscillator. A station is
tuned.in that has a frequency that is a mul-
tiple of 50 ke and another station 50 kc re-
moved must be receivable by tuning the set
to the other dial position. The {irequency
is 50 kc when zero beat with a station on
a frequency multiple of 50 is repeated when
the receiver dial is turned to the other sta-
tion 50 kc removed in either direction, test
oscillator unmolested.

Harmonic Identification

The harmonics have to be identified for
calibration, but that will come later. The
coil that registers 50 kc near the extreme
end of the oscillator dial, practically full
capacity used, is the right one. Then the
oscillator is turned to minimum capacity
and the trimmer is adjusted so that a beat
is struck with the receiver tuned to your set,
since what we desire is some multiple of
125, 750 ke. The receiver will not tune to
525 ke, but will tune to 775 ke, but there
is no station on 775 kc, so we shall not be
confused by an harmonic if we select 750
kc, or very close to it, then turn the receiver
to 1,250 kc for check-up, as a beat should
result when the oscillator is left at 125
(tenth harmonic). This beat, in fact, will
be heard in the set at 1,500 ke, 1,250 ke,
1,000 ke and 750 kec. This is simply a
check-up, remember, the receiver being
tgge?{ when the oscillator is unmolested ‘ at
1 C.

Solenoids Next

As the fundamental frequencies become
higher the selection becomes easier, at least
for a while, especially if one takes the pains
to build one oscillator for the low-frequency
determination (first coil) and then builds
another so that turns from next coils may
be removed until the point where the highest
frequency of the first oscillator is struck at
minimum capacity and the lowest frequency
of the other at almost maximum capacity.

In this way we progress to the solenoids,
and these may be wound according to the
suggestion given elsewhere.

Always the succeeding inductance may be
selected on the basis of putting the next
higher inductance (lower-frequency coil) in
one oscillator while the smaller coil is in the
other, except of course that for solenoids,
where one is to calibrate the oscillator him-
self, the turns values may be followed as
tabulated, which are for inductances that
are themselves not shielded, though the total

oscillator may be in a metal compartment.
It has been found that such an enclosure of
the total oscillator has the effect of increas-
ing the capacity a bit, which may be com-
pensated by using slightly less trimmer
capacity. But the inductance should not
change enough to require such check-up of
inductance for solenoids as for the honey-
combs.

Calibration Begun

Once the ranges are checked, and the
presence of oscillation thus verified, or if
there is no oscillation it is established either
by reversing connections to tickler or to
grid coil, the next step is calibration.

We started with 50 kec. If it is possible
to pick up traffic on the 600-meter channel
on the broadcast receiver, which is unlikely,
as the frequency is 500 kc, then the beat
established may be used for 50 ke, since it
has been already verified as to dial position,
and only the test oscillator need be variably
tuned, the receiver remaining fixed at 500
ke.

So the frequencies will be those funda-
mentals of the oscillator that beat with 500
ke. By dividing 500 by 10, 9, 8, 7, 6, 5, and
4 for this range, we obtam the frequencxes
These are 50, 55.55, 62.5, 71.43, 83.33, 100
and 125 kec. 'We established the tenth har-
monic of 50 kc and so we know that lower
order harmonics of higher oscillator funda-
mentals will establish the succeeding fre-
quencies. If we like we need not plot, but
should keep a rccord of the odd frequencies
and use 50, 62.5, 100 and 125 kc. We have
also reverified the extreme frequency of
125 ke.

Since we now have our bearings we may
turn the receiver to some other low f{re-
quency, say, 600 kc.

Other Points

Now we can tell where that came in, by
referring to the recorded point for 62.5, for
60 kc is just a bit removed, in the direction
of more condenser capacity. Hence we have
the tenth harmonic of 60 and require the
harmonics of other fundamentals that will
beat with 60. They are 60/9, 60/8, etc., up
to 600/12 and the fundamentals of the test
oscillator thus obtained, by leaving the re-
ceiver at 600 kc and tuning the oscillator to
frequencies from 60 kc up are 60, 66.67, 75,
85.71, 100 and 120 kc.

Having now suflicient frequencies to plot
a tentative curve, we get as large a sheet of
plotting paper as practical or desired, and
mark frequencies as one variable and dial
settings as the other, one on the horizontal
the other on the upright plane, and with 50,
60, 62.5, 75, 100, 120 and 125 kc as fre-
quencies, record the points. The result will
be close enough for us to identify stations

on their tenth harmonics as far as we can,
that is, tuning the receiver from 500 kc (if
it goes that low) to 1,250 kc. In that way
we obtain an all-sufficient number of points,
reshape the penciled curve according to all
the points registered, and draw in the curve
in ink. Cellophane envelopes are obtainable
in stationery stores for containing the curves
so they will not become soiled.

The next band is somewhat easier because
harmonics are fewer. Take 125 k¢ as the
lower limit. Select a station at or near 600
kc or a bit higher in frequency on the re-
ceiver. There should be a beat near the
maximum capacity of the condenser. It is
the fourth harmonic of 125 kc beating with
600 ke, or the fifth harmonic of 126 kc beat-
ing with 630 ke.

Curve Shape Known

We may then leave the test oscillator at
125, let us say, and get the other points by
tuning the oscillator to higher frequencies
which are 600/4, 600/3 and 600/2, or 125,
200 and 300 kc. From even this much a
tentative curve may be drawn and other
low-frequency stations used, generally the
lower the frequency used in the receiver the
better.

Already the general shape of the tuning
curve has been determined, and for the next
band, stations in the broadcast realm beat
with fundamentals of some of the oscillator
frequencies, enough for a curve from, say
540 to 780 kc, while for the lower fre-
quencies of the test oscillator for this range,
second harmonics of the oscillator may be
compared to broadcast fundamentals, i.e.,
312.5 from the oscillator beats its second
harmonic at a 5,000-cycle note with 630 and
620 kc in the broadcast band, and 390 kc in
the oscillator beats its second harmonic with
780 kc in the broadcast band. Such sta-
tions in the broadcast band as are receivable
and identifiable may be used.

From 780 to 1,500 k¢ the fundamentals of
the test oscillator may be checked for the
next band, which, however, goes above
1,750 ke, so now we no longer have test
oscillator frequencies equal to or lower than
broadcast frequencies, but instead always
the test oscillator’s fundamentals are higher,
and the question arises, can we work the
harmonic system backwards?

Working It Backwards

That is, while we were able to hear har-
monics of the test oscillator beat with broad-
cast station fundamentals, can we beat
fundamentals of the test oscillator with the
higher frequencies than those to which the
receiver tunes? If so, where are these fre-
quencies and how do they come through?

This can be done, provided earphones are

(Continued on next page)

Five Short-Wave Oscillators

There are five short-wave circuits repro-
duced on this page, all having especially
been designed for ultra-high frequencies.
The first on the left is the well-known and
dependable ultraudion. The tuned circuit
consists of the capacity C, the grld to plate
capacity, and the leads connecting the vari-
able condenser to the grid and the plate. To
get short waves the variable condenser
should be made as small as possible and
the leads to it also as short as possible. The
second circuit is a tuned grid, tuned plate
oscillator, although it is usually called a

balanced Colpitts. It becomes a Colpitts if
a high inductance choke is put in series with
the B supply. The coil consists of a single
loop of wire as small as practicable. The
third circuit is a modification of the Hartley
although it is much more complex than the
ordinary Hartley. The coils L1 and L2
should be as small as possible, for example,
only straight wires, and the condenser C
should also be small. The fourth circuit is
supposed to be capable of generating ex-
tremely short waves if L and C are small in
both places where they occur. It would do

so if the addition of the extra tube did not
introduce two additional capacities, not
shown in the circuit, and if these capacities
were not effective in lowering the frequency.
Nevertheless, it is one of the circuits used
for generating short waves. The last cir-
cuit i1s a push-pull oscillator which is ex-
ceptionally easy to build but there is no
ready means of varying the frequency gen-
erated, The inductance consists of two
loops, or half loops, of wire placed side by
side. One is connected to the grids, the
other to the plates.

Laulld

Flve osc1llatmg circuits especm“y devised for the generation of ultra- short radio waves.

vy

By making the

inductance ardd capacity in any of these circuits as small as possible, it is possible to reach as short waves

as five meters, or less

www americanradiohistorv com
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Combination Brute Force
and Tuned Filters

By Morris N. Beitman

Engineer, Supreme Sound Systems

FIG. 1
Two sections of a brute-force filter
ordinarily used for filtering out the
120-cycle ripple in a full-wave plate
supply.

FIG. 2 (extreme right)
A combination filter consisting on one
brute-force section and one tuned sec-
tion. This improves filtering at less
expense.

FIG. 3
The attenuation characteristic of a
brute force filter. The filtering is pro-
portional to the height of the curve
at the frequency of the ripple.
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HE usual two stage choke-condenser
I combination filter (Fig. 1) js of the
type known as the brute-force, or low-
pass untuned filter. Its impedance increases
with the increase of frequency and is so de-
signed that its attenuation at 120 cycles is
sufficient to reduce the A.C. ripple to a toler-
able figure. With the advent of power am-
plifiers the current drain has greatly in-
creased, or what corresponds to the very
same thing, the load resistance R has de-
creased. The filtering action of one section
of choke-condenser filter in a full-wave 60
cycle power supply is expressed by the
formula:
Voltage fluctuation

753.6 L (14753.6 CR)

R
It is evident from the above relation that
the filtering action decreases almost directly
with the decrease of the load resistance. In
such cases it becomes necessary to increase
the total capacity and construct chokes to
carry the additional current. This pro-

cedure, however, would drastically increase
the cost of the filter; for although con-
densers of twice the previous capacity may
be obtained for a little less than twice the
cost, the cost of making a choke coil of the
same D.C. resistance, inductance, but twice
the current carrying ability is almost pro-
hibitive.

In a full-wave filter from the practical
point of view the entire ripple may be con-
sidered of 120 cycle nature. A tuned filter
(band pass) may be constructed to filter
this hum at a much lower cost. A filter of
the tuned type offers its peak attenuation
to a given frequency (120 cycles in this
case) and loses its filtering action as the
frequency increases or decreases from this
given frequency. But since all other fre-
quencies are negligent in comparison with
the main ripple frequency such an arrange-
ment-is entirely satisfactory.

Another objection often raised in regards
to the tuned filter is that it must be designed
for a particular load resistance and since
the load resistance of a radio set or power
amplifier varies somewhat it fails to accom-
plish its objective. The variation in a mod-

greatly

I}l/a 7

FIG. 4

combination filter in Fig. 2 showing

increased attenuation at the
ripple frequency.

|
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ern set, using class “A” power output, is
trivial in comparison to the total current
drain. For example in an eight-tube super-
heterodyne with 2A5 output tubes and AVC,
the greatest percentage variation of the load
resistance is approximately 10%, and this
occurs only with no signal input or when
tuning between stations.

To overcome these objections of non-
filtering of side frequencies and harmonics
and variation of the load resistance, and at
the same time to reduce the cost of the
filter a combination tuned and brute-force
filter is used. One such combination is to
have one section of the brute-force type and
the other tuned. This method is illustrated
in Fig. 2. It makes but little difference
which filter is placed next to the rectifier.
The design of these filters will be next
considered.

A brute force filter has a continuously
rising curve of impedance as the frequency
increases. To obtain good filtering with
this type filter it is desirable to choose fo,
the frequency at which attenuation begins,
as low as possible without making the choke

(Continued on next page)

Calibration of Short Waves

(Continued from preceding page)

used in the set. If the receiver has a strictly
linear detector the intensities are exasperat-
ingly low or the harmonics absent, but other-
wise there is sufficient harmonic content in
the detector output to yield a recognizable
beat between the fundamental frequency of
the test oscillator and an harmonic of the
station frequency in the set. A station is
being received in the set, of course.

Let us take an example. We desire some
information about the region between 1,750
and 1,500 kc. If we tune the receiver to
750 kc we can verify the 1,500 kc position
already obtained, because the second har-
monic of 750 kc is in the receiver, too,
though weakly, and the frequency of that
harmonic is 1,500 kc. At 760 kc in the re-
ceiver we can account for 1,520 kc, at 770
for 1,540 kc, and so on until 870 kc, which
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yields a second harmonic of 1,740 ke, and
the same system is followed until the last
coil is calibrated. For satisfactory results,
however, it is imperative that the receiver
be of the tuner-radio-frequency type, as
superheterodynes are too replete with har-
monics and offer other complications. Even
experts are baffled when trying to use a
super for this purpose, and the author him-
self has had his troubles.
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The 56 used as a rectifier of the line voltage.

The 56 as Line A-C Rectifier

I THOUGHT THAT the recommenda-
tion for use of the 56 as a diode was that
the plate should be tied to cathode, but in
a converter diagram you printed last week
you show the grid tied to the plate to form
the anode and leave the cathode as you find
it. Which is correct?—O. L. .

The 56 when used as a diode detector in
a receiver preferably should have the plate
tied to the cathode, and this is the tube
manufacturers’ recommendation, also. But
when the 56 is used as a rectifier of the line
voltage, even for the small current drain in-
tended, it is preferable by far to intercon-
nect plate and grid, so that the grid is not
used alone as anode, as it has not much area,
and the demands on it are considerably
greater than the other practice would justify.
Thus the diagram given on this page would
be followed for rectifying the line voltage.
The d-c voltage measurements may be taken
as shown. L may be a choke of 15 henries,
Cl and C2 may be 4 mid., R is a limiting
resistor, and the sum of Pl and P2 should
be 20,000 ohms. R would be included only
if the resultant voltage, of around 120 volts
d-c output, exceeds the meter range. The
value of R would depend on what reduction
of voltage is necessary.

Short-Wave Antenna Tuning

MAY A SINGLE WINDING be used
for antenna purposes in a receiver intended
to cover several bands of short waves, and
if so what would be the diagram for a
three-tube set, where the detector is of
course regenerative and there are two stages
of transformer-coupled audio amplification,
battery-operated?—]J. Q. W.

A single winding may be used, but, like
most other methods that seek utter con-
venience, it is not the best. Each primary
should be selected for the band to be worked.
Also, it is preferable to have the series con-
denser changed, band for band, or use a
variable condenser of 50 mmifd. in this posi-
tion, and adjust it as required. Often sta-
tions that don’t come in well or at all are
brought up to satisfactory volume by the
antenna condenser adjustment. Another
factor is that the antenna capacity is made
small in its effect on the tuned circuit, as
6 to 50 mmfid. are in series with, say, 200
mmid. antenna capacity. The switching
arrangement shown may be used, or plug-in
coils. The series antenna condenser, if vari-
able, eliminates dead spots, “tuning out the
dead spots” as required, and moreover en-
ables secondary adjustment of regeneration,
as the less capacity used in this position, the

TWO TYPES OF FILTERS

(Continued from preceding page)
and condenser of size beyond economic con-
sideration.
The size of C and L is determined from
the equations:

318
G = farads
« R
J18 R
L, = henries

o

Where fo may be considered as high as
50 cycles with good results, From these
formulas the values for L and Co may be
computed. (Fig. 2).

Somewhat different formulas have been
computed to be used on a tuned type filter.

.000655 fo
"7 R V14400 — £
e 000655 /14400 — fo*
B Rfo
.000655 R /14400 — fo2
LE=
fo
The values for different parts of Fig. 2,

may be found from the above. Here again
fo should be chosen as small as possible. In
the combination filter, fo should be taken
the same in all formulas.

To summarize, a combination of brute-
force and tuned filters is used to reduce the
size of the parts and thereby effect an
economy, while functioning satisfactorily in
reducing side frequencies and overcoming
variations in the load resistance, not pos-
sible with a tuned filter alone.

lower the losses in the tuned circuit and
the readier the regeneration. After all,
there will be regeneration only when the
feedback voltage is greater than the equiva-
lent voltage condition represented by circuit
losses. That is what is also expressed as
negative, resistance required before oscilla-
tion obtains. The leak should be as high as
practical, but if 5 meg. produces a tone, it
should be reduced until the tone disappears.
Only at the higher frequencies would the
tone be heard, so listen for it.
x ok k

Resistance’s Effect on Frequency

I WAS VERY MUCH interested in
your reply to a question about straight-
frequency-line condensers, published in Radio
University last week, especially as I have
been doing some experimental work along
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A three-tube battery-operated receiver. This represents a compromise in the aeria.l circuit. Better results will
be obtained if the antenna series condenser is made variable, and a separate primary is used for each band.
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N A tuned-radio-frequency receiver
Fose 7% with automatic volume control.
_l_. _J_ 9000+~ The selectivity is somewhat less
aw. | than that developed when a.v.c. is
\&vmx—/ o omitted and a triode used as detec-
4 5 | T tor, as the diode detector draws
JMF; power from the r-f source. The
i ¢ quality is excellent.
this line, just as a hobby. I have come to tuned-radio-frequency receiver. How is the primary of interstage transformer, is tapped
the conclusion that a straight-frequency-line ' last coil coupled to the detector? Will not at center. The input may be taken from an-

condenser is not practical for all circuits,
but had better be adapted to a single circuit,
as there are other factors than capacity and
even inductance that concern frequency. So
far we have looked to inductance and capa-
city, and all formulas consider them, but I
know experimentally that the formulas are
correct only for negligible resistance. When
the resistance becomes large, including the
resistance of a grid leak, by the way, the
‘tuning is changed. Also grid current condi-
tions affect frequency, as you have pointed
out in another connection. DBut this, again,
is merely a resistance condition. For
straight work in t-r-f systems perhaps the
condenser would be generally useful if made
strictly to a straight-frequency-line require-
ment, but the moment regeneratxon oscilla-
tion, grid leaks, plate resistors and the like
ﬁgure in the equation, one must pay deep
regard to the effect of resistance on fre-
quency, to my mind a sadly neglected sub-
ject. Has not your experience confirmed
my findings?—L. S. Q.

Yes, our experience conforms with yours.
But we do not deem the problem insoluble,
neither do you, for you suggest indirectly
what may be done. The t-r-f sections will
track well, as there are no resistances of
an extraordinary nature or high value, nor
is there grid current (assuming proper cir-
cuit design), nor oscillation nor regenera-
tion. In any oscillator circuit, or regenera-
tive detector, it matters not which, exactly
the conditions that you describe do exist,
the curve is S-shaped (tuning characteris-
tic) and for straight-frequency line tuning
the plates of the oscillator or regeneration
regenerative detector section would have to
be cut especially, to take the kinks out of
the curve. This would be done on the basis
of following the tuning curve as already
established in t-r-f, even for sets of the
t-r-f types with regenerative detectors. Ob-
viously the subject requires much study and
more experimental work should be done.
Recently the subject of the effect of resist-
ance on frequency has come up for discus-
sion in learned periodicals. The general ef-
fect is to reduce the frequency, hence_the
equivalent of increase of capacity. This is
confirmed by the reduction of frequency tun-
ing ratio, resistor included, compared to re-
sistor excluded. Thank you for inviting a
few words on this interesting subject.

* * *
A.V.C. in T-R-F Receiver

PLEASE DISCUSS the practicality and A push-pull radio-frequency ampllﬁer feeding a detector

effect’ of automatic volume control in a

45 push-pull, driven by a 56 or some similar
tube, give excellent quality?>—K. R. S.

It should be recognized that the tuned-
radio-frequency receiver does not come up
to the selectivity of the superheterodyne, and
therefore if extraordmary selectivity is not
required, the t-r-f receiver will be com-
pletely satisfactory. The quality is excellent,
especially on the basis you outline, with a
diode detector of course, a 56 driver and the
45 push-pull output. The receiver that you
have in mind would be like the one shown
in the diagram, and the coupling between
last coil and detector would be through a
choke and stopping condenser. If the choke
is of very high inductance no account need
be paid to its effect on the secondary of
the transformer with which it is associated.
This choke, L, should be of 20 millihenries
or greater inductance. The method of in-
troducing automatic volume control is
standard. .. -

Push-Pull Circuit

WILL YOU PLEASE SHOW a push-
pull radio-frequency amplifier circuit, using
the 30 tubes, and a 30 type detector, for
battery operation?—I. L. S.

The capacity of the tuning condenser in
the diagram herewith suggests broadcast
frequencies. The push-pull input is tuned
with two sections of a three-gang con-
denser, while the input to the detector rep-
resents the other gang in service. Note that
no tap is needed on the input coil to the
first two tubes, but that the output coil,

other primary, untapped, inductively related
to L . »
*

Glow Discharge Oscillator

SUPPOSE a glow discharge oscillator
is constructed with a neon tube, how high
frequencies can be obtained and on what
does the frequency of oscillation depend?
What conditions are necessary to insure
oscillation?—W. N. B.

To a first approximation, the frequency
is determined by 1/RC, where R is the re-
sistance through which the condenser C is
charged. However, the frequency also de-
pends on the voltage in series with this
resistance, the voltage at which the neon
tube begins to glow, the voltage at which
it ceases to glow and on the resistance of
the neon tube while it is discharging. The
complete expression for the frequency is
very complex and is not accurately known,
mainly because the resistance of the dis-
charge tube during discharge is not known.
The maximum frequency obtainable depends
on the value of the charging resistance, the
voltages, and on the value of the capacity.
Frequencies as high as 100,000 cyrles per
second have been obtained.

* * *x

Push-pull Condenser Microphone

IS IT POSSIBLE to hook up a con-
denser microphone so that half the voltage
generated is impressed on one tube of a
push-pull amphﬁer and the other half on

(Continued on next page)
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(Continued from preceding page)
the other tube and have the phases right?
—T. L. D.

Sure, if the resistance used as load on
the microphone is divided into two equal
parts and the middle point is connected to
the cathodes of the tube, the conditions are
right. It is only necessary to arrange the
condenser polarizing battery so that it will
not ground either grid to the signal. That
is simple if a separate battery is used for
the microphone.

*
Potential and Voltage

SOMETIMES the voltage on a grid or
plate or screen is called a potential and
sometimes a voltage. Do the two terms
mean the same thing, and if so, why is it
necessary to have two? If they are not the
same thing, what is the difference’—P. A. S.

The difference between potential and
voltage is the same as the difference be-
tween money and dollars. It is not neces-
sary to measure money in terms of dollars,
for it can just as well be measured in pounds,
crowns, francs, pesetas, and so on. Like-
wise it is not necessary to measure poten-
tial in terms of volts. It can be measured
in terms of electrostatic units and many
others. The electric potential at a point is
the work done in carrying unit charge of
electricity from an infinite distance up to
that point against the electrical forces. If
the unit charge is the farad, the unit of
potential is the volt, and then we can call
it voltage. If the potential is measured in
electrostatic units, it is not voltage. It is
a misnomer to call it that, althought it is
often done.

* x %

Resistance of Dry Cell Battery

WHAT is the resistance of a dry cell
battery? How can it be measured? Is it
of the order of one volt, or is it higher ?—
F. R.T.

The resistance of a dry cell battery de-
pends on the condition of that battery. When
it is fresh, the resistance is low; when it is
nearly exhausted, it is very high. The value
of the resistance at any time can be esti-
mated by connecting an ammeter across the
battery. When it is fresh, the short circuit
current is about 30 amperes. For a single
cell having a voltage 1.5 volts, this would
make the resistance 0.05 ohm. But the re-
sistance of the battery is less than this be-
cause there is some resistance in the meter.
In fact, most of this resistance may be in
the meter. When. the battery has been used
for a while, very little current flows when
the ammeter is connected, showing a very
high resistance. The electromotive force of

6MFD

@
J'GHFD
S

the battery does not change appreciably
with age of the battery, as can be deter-
mined by measuring the voltage with a non-
current drawing voltmeter.

* kX

Suppressor as Control Grid

IN MOST INSTANCES the 58 tube is
used in theé orthodox manner, but it has so
many possibilities that it seems to me that
it could be utilized to better advantage by
disposing the grids in a different manner.
For example, would it not be possible to use
the suppressor grid as the control grid of
the oscillator in a superheterodyne, using
the plate both for anode of the oscillator and
the mixer? This could be done by connect-
ing the tickler in series with the lead to the

In this superheterodyne circuit the 58 is used
in an unorthodox but nevertheless sound way.
The suppressor is used as control grid for the
oscillator, and it is negatively biased. It does
not cease to function as a suppressor but acts
as one of varying effectiveness, thus producing

modulation.

intermediate frequency tuned circuit. If you
have a diagram showing this use of the
suppressor in a superheterodyne, will you
kindly publish it?>—W.L.J.

The six-tube superheterodyne printed at
the top of this page has the arrangement of
the elements in the 58 just as you suggest.
The circuit is a commercial receiver and no
doubt it has been tested out thoroughly. The
suppressor grid return, the low side of the
tuning condenser, is grounded. Hence there
is a negative bias on the grid, which is de-
sirable since there is no grid leak and stop-
ping condenser. It will also be noticed that
the suppressor is connected to a tap on the
coil. The arrangement represents both a
novelty and a utility and shows how re-
sourceful engineers may solve many prob-
lems with latest tubes.
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Station Sparks

By Alice Remsen

NEW CBS ACTIVITIES

The Columbia Broadcasting Company has
increased the number of its network pro-
grams originating on the Coast. Five major
programs, including two premieres were
heard in a single night recently. This at
least gives the overworked New York
studios a little rest.

Emery Deutsch, who was a familiar
musical figure to CBS listeners for many
moons, has returned as staff conductor under
the Columbia banner. Mr. Deutsch had an
extended leave of absence, during which
time he conducted the Paramount Theatre
orchestra and also toured for the Paramount
Corporation.

LITTLE JACK LITTLE ADDED

The orchestra now heard with the Happy
Wonder Bakers program is that of our
diminutive friend, Little Jack Little. He
broadcasts for the bread company on Tues-
day evenings at 8:30 p. m. The Happy
Wonder Bakers and Vivien Ruth will be
heard on Monday, Wednesday and Friday
just the same, . . . Ted Fiorito has recently
appeared in two movies, “Sweetheart of
Sigma Chi,” with Mary Carlisle, and “Hot
Air,” with Dick Powell. . . . Jacques Fray,
of the piano team of Fray and Bragiotti,
used to be a music critic for two Paris
newspapers. . . . Evan Evans, the Welsh
singer, was once a cotton broker. . . . Fred
Waring possesses a very valuable set of
phonograph records. They cover his micro-
phone performances electrically transcribed,
every one of them, taken right off the air.
. . . Dick Powell's engagement as singing
master of ceremonies on the Old Gold pro-
grams with Ted Fiorito’s orchestra has
been extended by popular request. . . .

MOM AND HER BOY

Georgie Jessel will be telephoning his
mother without benefit of microphone while
he spends his vacation away from the radio
studios, basking under Florida’s warm sun.
The Jessel half-hour, with Vera Van and
Freddie Rich’s orchestra, will return to the
Columbia air-waves at a new time—Satur-
days at 7:30 p.m., EST, beginning March
10th. . . . Plans for Bing Crosby to come
East and broadcast his Monday night pro-
grams from New York have been shelved
for awhile, because it appears that Holly-
wood can’t do without him. The movie
moguls have him working on another pic-
ture. Meanwhile, he’ll continue his melodi-
ous Mondays with Gus Arnheim’s orchestra
and the Mills Brothers from KHJ, Los
Angeles. . . . Waldo Mayo, conductor of
“The Voice of Romance” over CBS, worked
one season as accompanist for Enrico
Caruso, and angther as Tettrazini’s accom-
panist. . . . Harry C, Butcher, manager of
WJSV, Washington, acquired two titles last
week. Governor Ruby Laffoon of Ken-
tucky, made him a Kentucky Colonel, and
Elder Solomon Lightfoot Michaux made
him an honorary deacon in the Church of
God. Elder Michaux was all for making
Harry a regular dcacon until he found he
smoked. This, of course, was not quite- in
keeping with the rules of the Elder’s church.
He solved the problem by modifying the
title to “honorary.” . . . Frederick William
Wile, the political analyst of the air, was a
recent guest at the White House. . . .

SURPRISE FOR ANDRE BARUCH

Announcer Andre Baruch, with, perhaps,
some idea of spending several months on a
desert island, hurried into a bookshop the
other day and asked for a copy of “Anthony
Adverse” “We haven't anv of Anthony's

verse right now,” said the young lady behind
the counter, “but I can give you the newest
book of poetry, ‘Poet’s Gold, by Dayid
Ross.” Andre was a little astonished, but
he thought it was nice of the young lady to
be interested in his fellow-announcer’s work.
Hoping to keep the flame of interest burning
brightly, he asked: “Who is this David
Ross?”  “Oh, him,” replied the young lady.
“He was one of the best liked poets of the
early part of the century, but he got killed
in the war.” . . . Englishmen will get a
great kick out of the broadcast of the Ox-
ford-Cambridge boat race, on March 17th,
from 9:00 to 9:30 a.m., EST., over WABC.
It will be the 86th meeting of the two
historic universities on the River Thames.
... Don Voorhees and his band swung into
a fast number at a rehearsal recently of the
Fire Chief program in the big auditorium
studio in Radio City. After a few measures
the small group of listeners in the studio
heard a piano join in the music, playing a
fancy obbligato, full of runs and arpeggios,
and a moment later the face of Ed Wynn
peered over the music rack. Wynn is an
accomplished pianist and often kills time
during a music rehearsal by helping out the
band. Orphan  Annie celebrated her
one thousandth performance on the air on
February 20th. She has been on the air
six nights a week since December 8th, 1930.
... WNEW, the new station located at
Newark, N. J., but broadcasting from Madi-
son Avenue, New York, is giving a good
account of itself with local broadcasts. . . .
NBC’s Radio City studios are very popular
among the New York sightseers. Nearly
five thousand persons made the tour during
one recent week-end. . . .

“THREE ON A MIKE” LIKED

Southern Melodies, presented by three
Democratic women who know their Dixie,
make a program worth listening to. “Three
on a Mike” is one of the most popular fea-
tures presented each week by WSM, Nash-
ville, Tennessece. Velma Dean croons the
songs, while Marjorie Cooney plays piano
and Betty Waggoner the gutar. -
WHOM, New York, has had a change of
management. Clement Giglio, eminent Italian
impresario, has taken over a financial in-

terest and the executive management of this
bright little station. . . . The De Marco
Girls and Frank Sherry, tenor, have return-
ed to the WOR microphones on Thursday
evenings at 9:30, after an engagement with
Rudy Vallee. . . . Al and Lee Reiser, WOR
and NBC, piano duo, are appearing nightly
in Dorothy Parker’s new show, “After Such
Pleasures.” Their appearances on the stage
do not interfere with their broadcasts. Al
and Lee are also heard in “The Enchanting
Hour” over WOR, their own program on
Saturday evenings, WOR; “Down Lovers’
Lane” on. WEAPF, and “Castles in the Air,”
WEAF, Tuesdays at 11:00 am. . . . The
purveyor of everlasting youth to Holly-
wood’s glamorous beautics of the screen,
is now giving advice to Station WMCA’s
audience daily at 1:30 p.m. EST. . . . Fran-
cis Marion, contralto, of “Music in the Air”
has joined the vocal staff of WMCA. . . .
Beniamino Riccio, famous baritone, has re-
joined the staff of WMCA, after a flying

concert tour of Pan America, including
Panama, Cristobal, La Guaira, Trinidad,
Kingston and Port au Prince. . . . Ray

Heatherton, who is heard on several NBC
programs, including his own programs,
Mondays, 3:15 p.m. and Fridays, 3:15 p.m,,
Tuesdays, on Castles in the Air, 11:00 a.m.
and Wednesdays, The Ipana Troubadors, at
9:00 p.m. (all programs on WEAF and
network), loves his work and is continually
studying. He is only twenty-four years old
and bears a striking resemblance to Buddy
Rogers, except in coloring, Ray being much
lighter complexioned than Buddy. Ray was
a choir boy at St. Paul’'s famous cathedral
not so long ago, which probably is one rea-
son he is so quiet and serious-minded. . . .
It has been decided that Don Bestor is to
remain for another twenty-six weeks on
that broadcast with Ethel Shutta and Walter
O’Keefe. . . . Very glad indeed to hear that
Henry Theis is back at WLW, Cincinnati,
with that swell band of his, and on a fine
sponsored program, too. Good luck, Henry,
you deserve it. . . . Now Powell Crosley,
Jr., has acquired the presidency and con-
trolling interest of the Cincinnati Reds,
radio listeners of the Nation’s Station may
look forward to hearing many of their fa-
vorite ball-players on the air this coming
season.

TIME SIGNAL FROM WOR

WOR, Newark, N. J., with studios in
New York City, sends an audio note every
hour on the hour, as a time signal.

No matter what the program is or who
is broadcasting, the note above is sent. If
no program is on at the second a time an-
nouncement is given.

OUT NEXT WEEK!

12TH ANNIVERSARY NUMBER
OF RADIO WORLD

It is probably quite as true today as it was generations ago that
“T ife is short and time is fleeting.” At any rate, it does not seem
twelve years since the first issue of RADIO WORLD was placed
before the public—but our Twelfth Anniversary Number is now on
the way. It will be dated March 17, 1934, and the last advertising

forms will close March 6.

Take advontage of this opportunity to reach a larger number
of readers than usual, as the publishers plan to celebrate the event
by endeavoring to increase the edition and sales substantially. Our
regular advertising rates will be in force.

For space and preferred position address:
Advertising Dept., Radio World, 145 W. 45th St., New York, N.Y.
Phone Number, BRyant 9-0558
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Literature Wanted

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

Qakley Cohen, 6550 So. Justine, Chicago. IlL.

William A. Brownback, W3RG, R.F.D. No. 3,
Pottstown, Penna.

A. L. Reed, 521 N. 76th St., Seattle, Wash.

G. W. Phillips, 8154 So. Green St., Chicago, IlL

C. F. Vizzetti, P. O. Box 493, Deming, New Mex.

John D. Danilouis, 491 N, Oakland Ave., Sharon,
Penna.

MVL. McTeer, 1048 Central Ave., Charleston, West

a

R. B. Stevenson, 209 Kreshe Bldg., Flint, Mich.

Edward Kohanek, Big Spring, Tex.

J. G. Tucker, General Delivery, Dubuque, Towa.

George J. Wisthoff, 1109 E. Second St., Michigan
City, Ind.

M. R. Hanson, 427 S, Neosho St., Council Grove,
Kans.

J. R. Grant, 237 Plymouth Place, Merchantville,
N. J

E. H. Olson, 10156 Yale Ave., Chicago, Il

Albert U. Jaeggzi, P. O. Box 44, Signac, N. J.

Edw. E. Yount, Saratoga Radio Repair, 2715 Sara-
toga St., Omaha, Neb,

J. A. Ladue, 226 W. Broadway, Apt. 104, Long
Beach, L. I, N. Y.

R. J. Prendergast, 199 Maryland St., Winnipeg,
Man., Canada.

John J. McCarthy, 208 Laurelton St Springfield,
Mass.

Donald Henderson, 1208 Princeton Ave., Bluefield,
West Va.

Fred Moore, 7659 Wilcox St., Forest Park, Il

E. H. Langley, P. O. Box 344, Menlo Park, Calif.

F. K. LaVallee, 2952 Alter Rd., Detroit, Mich.

Paul J. Bearer, 410 TFairmont Ave., Trafford,
Penna.

E. E. H. Taylor, 9 Lincoln Avenue, Toronto 9,
Ont., Canada.

John H. Averiel, 9 Sumner Park, Dorchester,
Mass.

Munising, Mich.

Charles S. Grace, Robinson, TIL

E. Millward, 42 Shannon St., Toronto 3, Ont,
Canada.

E. Williams, 98 Morningside Ave., New York City.

Maxsvell M. Snavely, 821 Goshen Ave., Elkhart,
Ind.

R. Willlams, 319 Third Avenue, Verdun, P. Q.
Canada. ]

B. A. Snodgrass, R.F.D. No. 2, Box 39C, Charles-
ton, West Va.

Albert S. Roberts, Jr., The Phillips Exeter
Academy, Exeter, N. H.

Milward W. Cairns, Walton, N. Y,

Douglas Perry, 106 W, Nash St., Louisburg. N. C.

Walter Shotts, 823 - 6th Ave., N.E., Minot, N. Dak.

M. E. Griswold, 75 Olive St., Springfield, Vt.

John G. Eilenberg, 354/4 Grant St., Phillipsburg,
N

Clarence E. I\)}Ve:—xver, 483 Bayard Street, So. Wil-
liamsport, Pa, .

1. J. Diehl, 7515 Arthur St., Oakland, Calif. .

Ralph E. Staley, R.F.D. No. 3. Box 260, Spring-
field, 1Il. )

The Bart Company, Knoxville, Tenn.

John F. Fox, 32 McDonough St., Providence, R. I.

E. G. Quinn, Victory Sta., Gastonia, N C.

Jack Fujiwara, Box 80, Kukuikaele, Hawaii.

Jack Manson, 449 Orleans St., Beaumont, Tex,

J. Menichino, 1006 N. Liberty St.,, Mahoning, Pa.

South Bend Lathe Works, South Bend, Ind.

R. I.. Woolridge, P.O. Box 178, Camino, El Dorado

Co.. Calif. )
Basil G. Stewart, Chesapeake, Ohio.

Roosevelt Asks Board

for Al Communication

‘Washington.

President Roosevelt in a sp_ecial message
to Congress requested the creation of a Com-
munications Commission, in line with the
recommendations of his special inter-depart-.
mental committee. Bills were drawn to that
flect.
¢ The powers now exercised by the Federal
Radio Commission would be turned over to
the Communications Commlssior.l,. which
would also take over the supervision and
regulation of telephone, telegraph and cable,
work now done by the Interstate Commerce
Commission. The Power Commission would
govern power companies, the I.C.C..tra.ns-
portation, and the new body communication.

Tradiograms

By J. MURRAY BARRON

A handy hardware kit for radio experi-
menters and service men is being produced
by Edward M. Shiepe, 135 Liberty Street,
New York City. More than 500 pieces,
metallic and insulated, are contained in iden-
tified compartments of the box. Screws,
nuts, bolts, washers, etc., selected by screw-
machine engineers, constitute the assortment.

* 2 2

Emerson Radio and Phonograph Corp.
is now located at its new headquarters, 111
Eighth Avenue, New York City. Jobbers
and dealers are invited to visit the new
show rooms and factory.

* % %

The Philco Radio & Television Corp. has
main offices at 254 Fourth Avenue, New
York City. Service parts and shipping de-
partments are at 37 Great Jones Street,
East of Lafayette Street. In Newark, N. J,,
sales, parts and service are conducted or
sold at 393 Central Avenue.

*x kX

A recent meeting of the International
Short Wave Club, New York City Chap-
ter, was held at Stuyvesant High School,
New York City: The meetings are held
every other week and an open house is held.
Anyone interested in short waves is invited.
For the balance of the season an excellent
array of talented speakers is booked.

¥ kK

Each month one sees the popularity of
short-wave reception growing. Those, a
few months ago, who thought there wasn’t
anything to it have become ardent followers
of the high frequencies. The end is not
anywhere near.

* k%

The past week saw some exceptional wired
chassis bargains in Cortlandt Street. One
model seven-tube t-r-f wired chassis, with
line voltage regulator, was offered for $8.75.
A five-tube model was priced at $7.75. Both
of course were without tubes, cabinet or
speaker, but were tested and ready to
operate.

* kX

Another successful meeting of the New
York Short-Wave Club was held at the
Y. M. C. A. on Sixty-third Street, New
York City. Larger quarters have been ob-
tained, due to increased attendance. Those
who are interested in the short-wave field
are invited to attend. As there are always
guests speakers with interesting subjects and
information that should appeal to all.

* % *

The duplex. windows of the 85 Cortlandt
Street store of the Try-Mo Radio Co., Inc.,
have been redecorated with an unusual dis-

play of short-wave parts and receivers. For
the experimenter who wants to build his
own there is an assortment of parts, with
one of the largest variety of short-wave
coils to be found anywhere in the country,
and for the fellow who wants a wired chassis
there is a complete line from a one-tube out-
fit to the Hammarlund Comet, also a wide
choice of battery, a-c, a-c and d-¢, and d-c
models.
* x %

The serviceman and the experimenter who
take care of the radio wants of the neigh-
borhood will find a market for a good short-
wave converter. Most homes have a radio
set. A short-wave converter that will turn
the broadcast set into an all-wave one, and
should perform very satisfactorily. In New
York City there are offered several very
excellent short-wave converters which have
records of tuning in European countries.

Radio stores and servicemen living a con-
siderable distance from the larger centers
and with a large outlying district within
their trading center can pick up business in
a number of items. Today we find numbers
of speakers put away in the closet or other
places because they will not work, and the
owner knows of no place to get such repair
work done. It is now possible to get re-
placement parts, such as voice coils, cones,
transformers, filters and etc., thereby cover-
ing a field in your community that has
hardly been touched.

ok

Whereas last year one had the choice of
a small number of short-wave and all-wave
receivers through the retail store and in
most cases bought from a mail order house
or direct from manufacturer, we find today
all well-located stores are handling a aumber
of short-wave and all-wave receivers put out
by large manufacturers. These are the sets
that the family uses. Of course there is
the man who wants the special, or custom-
built receiver, and the market in this direc-
tion is large, too.

* * *
_ While the plug-in coil short-wave receiver
is considered the most efficient, everything
considered, we find that more and more the
idea of a switch is gaining favor, in fact
there are no less than a half a dozen organi-
zations now experimenting and testing va-
rious types of coil switches. Possibly by
the year 1935 most of the better-known sets
will be so equipped.

* *

From.a visit to the various laboratories
of the radio trade in the East, one can see
that short-wave business is increasing. This
does not mean just for police signals, There
is a known market for a set that will bring
in the foreign stations as well as broadcasts.

Corporate

CORPORATION REPORT
Hygrade Sylvania Corporation—Net income for the
year 1933, after deduction of taxes and other
charges, $655,072, which equals $2,67 a share on
192,684 no par common shares, after $6.50 preferred
dividend requirements, as compared with $851,527,
or $3.66 a share, in 1932,

PATENT LITIGATION

A patent-infringement suit_was filed in the Fed-
eral court at Wilmington, Del., on February 13,
1934, by Helen May Fessenden, of Chestnut Hill,
Mass., widow of Reginald A. Fessenden, electrical
engineer, against the Radio Corporation of America.
It is asserted that the corporation has infringed
two patents granted to Professor Fessenden in
1927, one for wireless directive signaling and the
other for wireless transmission and reception,

The Radio Corporation of America has brought
suits against two of the companies associated with
the International Telephone and Telegraph Com-
pany, namely, the Mackay Radio and Telegraph
Company, Inc., and the Federal Telegraph Com-
pany, of Newark, N. J., claiming infringement of
six patents relating to radio inventions used in

www americanradiohistorv com
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ctivities
marine, transoceanic and domestic radio commu-

nication, of six United States patents relating to
radio tubes.

Judge Thomas in the United States District
Court, District of Connecticut, in suits brought by
the Radio Corporation of America and others
against Majestic Distributors, Inc., a subsidiary
of the Grigsby-Grunow Company, held the de-
fendant infringed ten of eleven patents relating to
radio tubes. These included patents owned by the
Radio Corporation of America, and others under
which it is licensed with the right to grant licenses
to others. The court held one patent not infringed.

BANKRUPTCY PROCEEDINGS

Harry Hershfield, of 340 W, 57th St.,, New York,
N. Y., a radio commentator and a cartoonist.—
Liabilities, $16,289; no assets.

Square Radio Corporation, retail radio, of 4910 Thir-
teenth Ave. and 486 New Lots Ave., Brooklyn,
N. Y. Claims by Bruno-New York, Inc., $500;
Bushwick-McPhilben Corp., $500, and Emerson
Radio and Phonograph Corp.,, $500. James I.
Virdone, 186 Joralemon St., Brooklyn, N. Y.,
appointed receiver.
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SOME OF THE GREAT || Hello! A Good Buy! RIDER’S

IBUYS AT OUR|| -gmsn \
BARGAIN COUNTER ! forube | COMBINATION

HAMMARLUND .0005 SFL con- A-C 6 3 IN 1 ”

denser, brass pcllates ....... P 50c. Short-Wave
.0005 tuning condenser in dust- . MAN UAL
proof covers, short shaft...... 25c¢. R_ecelve.r
2-gang 00035 5S]f*‘lsll‘_clc:ndens:ir ..... 40c. with Built-
2- .0003 condenser,
e MW 65c. e e t.lnfSpflak:r NOW READY
3-gang .00015 condenser, brass of the world with eane Uma el m lmr:ml:
plates, with trimmers on 2 sec- y ey the ’E;tir'%:')i'logt-wlve band from 15 to
0.001 fixed condenser-rnrroie 2o ||| il tree irom ham or divusbing ne ncise
Chassis for 6 or 8 tube circuit.... 75c. aids in. t:ni.ng. iy acltt:: ewgl':::lﬁg;gﬁ.k“ oy
S-zlcrﬁe dcable and UY plug at- Soc. Cat. 4TK. Kit of Parts, less cabi-
Yaxley 2(5-.61'1;1;.i>.(;t.e.n.tiometer. veo 12e. Cn:t;_ll.t;svs ttX)bes """" o l ...l.-.$l7-50
30-ohm rheostat with switch...... 30c. at d 0 °V°& completely
7,700-ohm voltage divider, tapped wired and tested ............. $19.50
4 places ......oeiieniinninns .. 28¢. Cat. 4TCB. Cabinet only...$1.50 extra
Fixed filament resistor (2-ohm . Cat. 41;1':1.b Complete set (;fz'slg-
6.5-ohm, 30-ohm) .............. c. censed tubes.............. extra
Cartridge gr(i)goz)%ak, 5,000, 75,000, -
250,000, 2,000, ohms.......... . .
Speaker oxf' phono jack........... 35: Rellable Radlo company
2-ampere fuse .............00n.n L
1 Transformer, secondaries, 215-v. 145 West 45th Street Z -
and 110-v. ....... ...l 55c. NEW YORK CITY

The “3 in 1” manual with and with-
out carrying handles.

Variable couplcr.for tuned plate
or tuned grid to be tuned with
0005 or .00035 (specify which).

25¢.

Knobs for 3/16 in. diameter shaft 3c.

Metal cabinet suitable for midget L A P E L
set (no provision for speaker).. 55c.

b sy
Relay for A battery charger and M [ C R 0 P H 0 N E XH\:‘%“@%

“B” eliminator, equipped with ;

£ o
A single-button car- ot W
.‘;ﬂfrtl;llccablle and plug and double n bon-'{.!;': s 2 i
plug ..ot . g, fe e

ohms, requiring
4.5-volt excitation, of
good frequency char-
acteristics, and both
bandy and inconspicu-
ous, Outside diameter,
154 inches. The case
is chromium-plated
brass. The excitation
may be provided by

METERS
A battery charge tester,

0-6 volts

0-50 volts

0-25 mildamperes
0-50 Milliamperes

0-100 milliamperes
0-200 milliamperes

. 1 introducing the micro- h handier t than three Individual velumes
oq_;gg ,“:ﬂ}}::g:::: eaCh phone in a cathode circuit carrying around 20 an:It tlhser':ulel Ie:sn cazneg :fselossztn .
to 25 miliamperes, or a 4.5-volt C biasing AR alllo:/nneed o{ SI.gO Is a{l"low;f utrion argy Isorvllu ma.u'u‘:l
2 “g In 1" b
Come and take advantage of these battery may be used. Net price, §2.95. :?tllenhorswlutrhno‘:n c:l;‘:lyi?ll;dm?nzllls,nzl;s o:urchasodl. N:Erllly
the limit t - i n akim
great offers! REL[ABLE RAD[O COMPANY :otaal Igm'fl 54‘.,?':6:"alsll;€v_anc':' at'l"l;lssuglllow;}?’emﬁ lt.: ’bemdeduc.t-:'
. 145 West 45th Street, New York, N. Y. 0 WD UL LD Oiga o 3
Guaranty Radio Goods Co. ’ c,,z“h;,ggﬁ};:;"agji"'Ie,s,e:&;,‘::,g':s*,:; g'}:h,gi;:}:g :“" h“ .:.m
143 W, 45th St., New York, N.Y, s2r50, o i KLU UL Ehieiin) L
) SOLDERING IRON s2‘(5:%1:"];!:!natlon “3 In 1" Manual with earrylng handles
R ' ' ' tel;l:h“;e C{gmbtl;::etlor:""“; I’d" II”MManuzlxIs arg stmilar lnI cona
s 1o 1] € ividua anual an €
SubSCl’lberS . Important. F R E E ° with a eumulative index covering the scontentsm:;fe t::qeucn:v:o
b da bination and with the Set Cataleg.
Note subscription expiration te on Works on 110-120 volts AC or DC, power,
wrapper containing your copy of RADIO 2:1 'slt::: Ab lleﬂi:elble ir!lm, with eo:lp;: Book Department
q rf . D, cable and male plug. Sead
WORLD. .lf nearing expiration dnt_e, for 13 weeks’ subscription for Radio World R AD IO WORL D
please send in rencwal so that you will end get these freel Please state if you are
not miss any copies. Subscription Dept., renewing existing subscription. 145 West 45th St. New York, N. Y.
RAD,IO_WORLD, 145 W. 45th St.,, New RADIO WORLD
York City. 145 West 45th St. N. Y. City

BOTH FOR ONE FULL YEAR

PADDING CONDENSERS RADIO WORLD

A HIGH-CLASS padding condenser is required for a and “RADI O NEwWS”

superheterodyne’s oscillator, one that will hold its

_ ~_ capacity setting and will not introduce losses in the
circuit, for losses create frequency instability. The °
Hammarlund padding condensers are of single-condenser
cons_tbrluctlon on Isolantite t}>lasc, with set-screw ecaiily ac- Canadian and Foreign, $1.50 extra.
Bither espacity, S0c Cessible, and non-stripping thread. For 175 kc. intermediate oy can obtaln the two leading radie technieal
frequency use the 850-1350 mmfd. model. For i.-f. from the! ﬂer::“nn:ron;fn:zld"l‘:m\::ily“?:;‘ the" leating Sty
460 to 363 kc., use the 350-450 mmfd. for one year each, at & savinp of $1.50. The regulsr mall
e e T L R e W
0.00056 HAMMARLUND 8. F. L. at 59c. (0" ST:00 Sxtra. got “Radls Mewes s tor's Saaete Sord
A sturdy, precision straight frequency line condenser, no end stops. Is?'(‘]f] oach month for twslve months. Tetal 64 fssuse for
Th ble shaft protrudes front and rear and sermits i ith ADI 5
eo:pl{ne:m:l:vize, also D‘;xle of clockwise or anti-clockwise d‘u.l-fm:r ‘;'lwo RADIO WORLD, 145 Waest 45th Stroct, New York. N. ¥:
either side ol: d?lm dil'lhuFront p;nel n:jd chanihl‘-:opﬂmounting élcilittlielh. COMPLETE TUBE CHARA
True straight line. is  rugg condenser ] ammariund’s hig| C_
lity workmanship and is suitable for precision work. It is a most
:l‘::‘ellent condemelrwor uéx]b&lﬁedk ndiohtrequency test olcilhhor;, “:iya fre. TER[STICS WITH SOCKET
uency region. to ! C., short-wave convertera a adapter: Cr
mn%m Sgperheteﬁgnepl;:{ondg;t li'et:eivhel'u. Lowest lox:l oomtnxc? CONNE lONS
tion, ty; Hammarlund's ect throughout. .
Order Cat. HOS @ ....ocoovenennennnnnens etreestue——te a————tna—anaaann e net orI‘:tiatd‘;’oX":i‘;‘g::;S s"".‘t;‘:’ tf’f'. B9 o
. g on wi at issue,
Reliable Radio Co., 143 West 45th Street, New York, N. Y. | World, 145 West 45th St., New York City.
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175 KC
TUNING UNIT
FREE

WITH SUBSCRIPTION

For use with 175 kc intermediate fre-
quency. Unit includes four-gang con-
denser, three r-f coils, the proper
oscillator inductance and 800-1,350
mmfd. padding condenser. Send $12.00
for two-year subscription and order
Cat. SUTU-175, which will be sent
postpaid.

Radio World

145 West 45th Street
New York City

115 DIAGRAMS FREE

of Commercial Bm‘iln?mm%

supplies supplementimg ihe disgrams .
IP:::rti 'I”'f‘rou.ble Dghooux‘l Manusl.”* Thess sshemasis
@agrams  of fastory-made receivers, giving Che many-
fasturer's ssme and model number om each diagram, {am-
slude the MOMT IMPORTANT SCREEN GRID RE-
CEIVERS.

disgrama, oich iR black and white, em sheehs
.*'l'h; llllb lnc?:.e:. pumehed with three standard holes fer
1sose-leaf bindi tt [} t that must b:
d by all s of *‘Trouble Mhooter's Mamual,
%o make the manual complete.
imelude Bosch 54 D. C. screes_grid: Balkite
ufal.'f‘"r" Crosley 30, 31, 33 screem grid: Eveready eries
50 screen grid; Nris 334 A.C. screem grid; Peerless
Micetrostatle series; Philco 76 ssreem grid.
1be tor Radlo World for 8 months st the regular
..f-"."riﬁ'n_ rate of $1.50, and have theie diagrams ée-
livered t¢ you FREE!

Radie Werld, 144 West Gth St., New Yerk, N. Y.

118 Circuit Disgrams

Radio’s Most

The book that tells you just what
to do to wind accurate coils—and
tells you at a glance. Page size,
9x12*” Price,

ITH opresent

models, with a furor of interest in short waves,

with the coil problem always a stumbling block to
the experimenter, the big need i1s for a semi-automatic
means of solving the riddle: How many turns?

“The Inductance Authority,” by Edward M. Shiepe,
B.S., M.E.E. (Massachusetts Institute of Technology and
Polytechnic Institute of Brooklyn), puts an end to all
problems for all solenoids for all radio frequencies, from
the fringe of audio frequencies to ultra frequencies.

The maximum capacity of the tuning condenser is
known, the lowest frequency desired is known, so con-
sult the big chart (18x20 inches) furnished as supplement
to the book and read the inductance required.

How many turns of all popular sized wires, all insula-
tion types, all popular tubing diameters are then read
directly from number-of-turns charts.

There are thirty-eight charts, of which thirty-six
cover the numbers of turns and inductive results for the
various wire sizes used in commercial practice (Nos. 14
to 32), as well as the different types of covering (single:
silk, double silk, single cotton, double cotton and enamel}:
and diameters of 34, 7%, 1, 118, 14, 134, 144, 134, 2, 214,
2%, 2% and 3 inches.
ductance, capacity and frequency. One of these is the
%28"). supplement.

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

Valued Book!

receiver trend toward all-wave

The two other charts relate in-

BOOKS AT A PRICE

“The Superhetersdyns,”” by J. K Andersom and
Herman Bernard. A trestite on the theory and
tice of the " d hmclrcuh o& ﬂ::d 5
#ipecial problems of super rodynes trea! su-
urmnuvpels. Per eopy. (Cat. AB-BH), postpaid. .50
1iFeotheld om Radle.” by Amderson and Bermard. A
simple snd elementary expositiom of how broad-
easting s eonducted, with some receiver eircuits
and an explanstion of their functioming. (Cat.
AB-FH)., postpaid ...cocicvenvennccarcvscccsss
HENNESSY RADIO PUBS. CORP.
143 West 45th St. New York City

REPLACEMENT ror

Outside diameter of cones is given, also d-c¢ resistance of
state ohmage of tap.

The above prices are F.0.B. New York City.
GUARANTY RADIO GOODS COMPANY

AR IDARD SPEAKERS

field coils. If tapped field is desired,

Peerless Copper Cotl...13" 2.40 Jensen D9, 2.40
CONES Peerless Copper Coil...10%° 2.30 | Jensen D9, 2.20
Arline ....o0eieeescaee 10" $2.70 Peerless Copper Coil... 8%’ (.90 | Jensen D9, 3'2(0'
Atwater Kent 43, 48, 53, Peerless Copper Coll Jensen D9, 2520
60, 65, 66, 67, 64....10%"" 221 wire wound ......... Jensen D12 ... 2
Atwater Kent 80, 83, Peerlesa Coppe: Coll Jengen J2 ... i
34, 55B, 627, 87, 90, wire wound SooB e gg:::: LA{tzlglwrlum 240
H Barly models 53 yar 1.80 g e Jensen Auditoriym . 2250 43.:;%
awin Head Suppited Yy olster International .. .
Bown 8 mﬁdusAu”u'd" o i Hole %, ‘Fe, Fs., Kolster International .. 1000 8.92
Bosch 4888 weriiiill P 9%” 2.11 | Rola Serles a Kolster K43, K44, K70. 900 8.20
Bosch . 7" 1.70 | Rola K9 ... 1e 97 L.ieieiiiinnes 3000 3.04
Brunswick 10 8 1.0 | RCA 104, 1 Lyrie 8 ...l il 10000 4.60
Brunswick D 8 2.21 RCA 108, 48, 80....... &:g:::z: 99" mlt:lrl:;n o0 ﬁoog a0
Brunlwl{‘ck JeL 137 2.21 g&ﬁ,ﬁ‘.‘%&:ﬁ.‘,‘:} ‘900 Magnavox early models.. 2250 3.92
‘Brunswick E Ls 1.80 Sor1ef ....o.coi000ae Magnavox 8%': g;%
Colonial 38-LL, 18.....13%” i:ll) Btgwaln-W-mer 850 g:g:;:: 8&6" o .30
BT1O8 .ccecneraavens
S:{:}:} 83:'_‘” X 2.30 | Stewart-Warner Midget. 8  2.00 Masnavoxelll g.g
Crosley M43 1.90 Stewart-Warner 200A... 9 2.30 a{lﬂlest{c gL 5
Crosley 408 9 1.00 Stewart-Warner 445A...10"" 2.50 ajestic S fy
Barl Inductor Dynamis ..10” 1.0l ;«mn{e ............... lg;; ;'?3 i‘éﬁ::ﬁi %3. e
....... seiessene 10 2.51 emple ......ce0eeennn b . 3
Edtson”” 0U11%” 2.1 | Temple Auditortum ..::14”  3.10 | Newcomb-Hawl 2500 4.68
'’ 2.21 Apex Gloritone Newcomb-Hawley . 0 g
- 230 | 28, 27 ....... (OFion® 814 1.88 | Philco 65. 78, 77. 86,
n U. 8. Apex Gloritone..10"  2.09 87, 5. 98, 111 (Philco 95
05 ceiecnee 2.51 Victor RE 82-45-57-7B- . No. 2850) ..occeeeceianenn B
Fada Deep . $.00 52 K Phgxlco 272:6 21 (Phileo n
PFada Shallow 5.00 0. K ’. ......... -
Fada Deop ... 3.20 2.11 Phileo 30, 51, B
Fads Shallow 3.20 ) 1.55 (Philco No. 02942)........ 1.05
General Electric 81, 51 8 2.00 | Phileo 70, 470 (Philco
71, 120, 82%.........10%"” 2.00 | Wright DeCoater .1.0.1...10" 2.10 Phl\ll;:. 092:“;1:"21'%'156""' 1.35
Y 3 -Q'si- 2,00 Wright DeCoster - co X
':T.':mma o q‘s‘x % ls?' 1.44 00RGA0R .. ...137 2.9 No. 02988) ..... — . 8.00
nien 9% 2.1l | Zenith 52, 73, 50, , [o] 3.92
engen 1K 241 8 eriennn el 2% 2,19 200
enses D .. s;,z" 1.89 | Zenith 87 ...... ceseees 97 2.10 z_sg
D8 ... ET Ly X 11 i
Wagnavor 143 937 2.1 FIELD COILS 08
Magnavox 143 113%” 2,21 | Airline 8" ....... vees. 1800 $3.04 ‘40
gnavox 144 . ™" | Airline 8 tapped...... 1800 8.36 ‘40
Majestic G1-G3 9 1.68 | Apex Gloritane Lgt 49..11500 2.56 1
Majestie G3, G4, GO, GT 10 (.80 | Apex Let 95, MD 549..11500 2.56 ‘20
Majestic G5, GS, G9 Atwater Kent 53, 55, 65 650 3.44 ‘40
Ui s .o e g0 | Atwater Eent 53, 55, 65 1000 8.92 "04
Mo @10 "L i 1.6e | Atwater Kent 53, 55, 65 1760 4.00 04
Majectie Q1. . 9% 1180 - 6000 3.82 | Stromberg-Carlion . 9]
Wajestlo G14, G190, G21..107 .11 S5 T4 | Bolofic pepER T g 80
Oxford 2 304 | Utab 8 ola L1l 50 302
o:p:ger’. ..‘“n .11 g% g"’: 8 iapped Il 12
(] an 3 'tah Isodyne . .36
Spider .. ceenel..127 228 3.20 | Utah Isodyne .. .52
ord 7, 73, 70, 82, 8.52 | Utah Midget ... . 2.72
83, 85, 86, 93, 93, 96, g-g Victor RE-32-45-75..... 3000 2.25
104 08, 6o 1;)106 1, 440 | Wostinghouss WR-5-6-7 1250 3.28
12 LS 116 15 116 Gloritana" 7 tapoed- L 1800 &2 | ZOLEe WS- S0 S
Pr f?i.‘f’.lﬁ?im" 2,21 | Jensen D7, DB,. 1500 820 | Zenith 52 Spectal ...... 3600 $.92
Peorless Copper Coil...14%"” 8.21 Jensen D9, DI5. 2.56 Zenith 53 ........ e 50 2.80

Shipments made express collect.

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

NEW PRICES

TROUBLE SHOOTER’S
MANUAL, Nos. I, 1I and III

Having assembled 2,000 diagrams of commercial
receivers, power amplifiers, converters, etc., in
1,200 pages of Volume No. 1 of his Perpetual
Trouble Shooter’s Manual, John F. Rider, noted
radio engineer, has prepared Volume No. 2 on an
even more detailed scale, covering all the latest
receivers. Volume No. 2 does not duplicate dia-
grams in Volume No. 1, but coatains oanly new,
additional diagrams, and a new all-inclusive in-
formation on the circuits covered.

Volume No. 3 (Recently issued). Order Cat.
RM ..... 00P0000000000990990009060000 ceresesss.$7.50
Volume No. 2—Perpetual Trouble Shooter’'s Man-
ual, by John F. Rider, Shipping weight 8 lbs.
Order Cat. RM-VT @........... 9000000 eers 88,
Valume No. 1 (8 lbs.). Order Cat. RM-VO & .47.
Rider’s Trouble Shooter’s Manual, No. 1V, Brand
new, up to 1934.............. B0 oo 0 4B ereees . $T58
We pay pustage in United States on receipt of
purchase price with order. Canadian, Mexican and
other foreign remittances must be in funds payable

in New York.

RADIO WORLD
145 West 45th Street New York City

“SERVICING RECEIVERS BY MEANS OF
RESISTANCE MEASUREMENT”
by John F. Rider

The new printing is ready for delivery. Right
in line with the latest type of testing equipment
offered by Weston, Supreme, Hickok snd Read-
rite. All interested in resistance measurement
method of servicing and who use their ohmmeter
or who are purchasing the new type of point-to-
point testing equipment produced by Weston
and the other manufacturers, and the selective-
reference-point type of testing equipment as pro-
duced by Supreme, can make very good use of
SERVICING RECEIVERS BY MEANS OF
RESISTANCE MEASUREMENT.

Still selling at $1.00

Book Dept.,, RADIO WORLD

145 West 45th Street New York City

Wwww.americanradiohistorv.com

NEW EDITION (1934)
“THE RADIO AMATEUR’S

HANDBOOK”

ublished by the American Radio Rela
ague, just out (eleventh edition). A.ly~
most completely rewritten and re-illus-
trated. Changes in technique introduced
during 1933 fully covered. Several chap-
ters entirely new.

PRICE, $1.00, POSTPAID

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

RADIO WORLD AND POPULAR MECHANICS
MAGAZINE—Radio World is $6.00 a year, and
Popular Mechanics Magazine is $2.50 a year.
Popular Mechanics Magarzine does not cut rates,
but Radio World will send both publications to

“A B C OF TELEVISION” by Yates—A compre-
hensive book on the subject that is attracting
atterdt-mgolmradioilt:u‘andn:ﬁientivl;l l;ll over the
wor .00, t: io 145

b St N. Y City. ot Weat



