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Measuring Capacity

How to Insure
Wave Band Coverage

Eleventh Year—534th Issue Plane Over Los Angeles
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NO SQUEALING IN MULTI-STAGE RECEIVER

The new regeneration-proof receiver designed by Father Daley. See page 3.




RADIO WORLD

June 18, 1932

HE most

coils are wound,

marlund condensers

Single 0.00014 mfd. Ham-
wmarlund  condenser; non-
inductive pigtall; single
hole panel mount and two-
Doint base mount; Igolan-
tite insulation; brass plates.

Singie 0.000t14 mfd. sent
free with a 3-months sub-
seription for Radie Worid
(13 issues, $1.50). Doubie
0.000t4 mfd. sent free with
a G-months subscription (26
issues, $3.00).

at lower left.

this offer.

!

START RIGHT!
Superb Condensers for Short Waves!

popular

capacity for short-
wave use, and the one
for which virtually all
commercial short - wave

is

0.00014 mfd. The Ham-

of

this capacity, both single
and double, are compact
and efficient. They have
Isolantite insulation and
Hammarlund precision
workmanship. See offer |
Present |
subscribers may extend ii?"‘-_ i
their subscriptions under 7

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

Use These ...

Year 1931-32 stamped in gold on

te new yearly subscribers who send
already a subascriber,
premium with this offer.

BINDER FREE "ylniew
This binder is made of fine brown Spatniscl; wf;l-rricoid and will hold 52 issues of Radio World.

§8 direct to publication office before May 10, 1932, If
send $ and 52 issues will

RADIO WORLD, 145 WEST 45th STREET, NEW YORK CITY

A very limited supply on hand. Sent free

be added to present subscription. No other

FIXED CONDENSERS
Dubilier Mi fixed 4 type
available at following prices:

capacities and

. AIl are guaranteed electrically perfect and money back If
not satisfled within five days.
GUARANTY RADIO GOODS CO.
143 West 45th St. New York, N. Y.

= = —— =

—SPECIALS—

Five-lead cable, 2 ft. long, with plug to fit a
five.prong (UY) socket. The cable is connected
at the factory so that following wires represent
the respective prongs of the socket: Blue with
white marker—G post of socket; Red—plate of
socket; Greea—cathode of socket; Yellow—heater
adjoining cathode; Black with yellow marker—
heater adjoining plate. ...........oiiiiiinnn Net 65¢

GUARANTY RADIO GOODS CO.
143 West 45th St. New York, N. Y.

Your Choice of NINE Meters!

To do your radio work properly you need meters.
Here is your opportunity to get them at no extra
cost. See the list of nine meters below. Heretofore
we have offered the choice of any one of these
meters free with an 8-weeks’ subscription for
RADIO WORLD, at $1, the regular price for such
subscription. Now we extend this offer. For the
first time you are permitted to obtain any one or
more or all of these meters free, by sending in $1
for 8-weeks’ subscription, entitling you to one
meter; $2 for 16 weeks, entitling you to two me-
ters; §3 for 26 weeks, entitling you to 3 meters;
$6 for 52 weeks, entitling you to six meters. .Re-
turn coupom with remittance, and check off de-
sired meters in squares below.

RADID WDRLD, 145 West 45th Street, New York, N. Y.
(Just East of Broadway)

Enclosed please find $............ for weaks
subseription for RADIO WORLD and Dlezse send as free
premium the meters checked off below.

[J I am a subscriber. KExtend my subscription.
off if true.}

0-8 Voltmeter D.C. ...
0-50 Voltmeter D.C. ..
6-Velt Charge Tester D
0.(0 Amperes D.C. ......
0-25 Milliamperes D.C. .
0-5¢ Milliamperes D.C.
D.100 Mllliamperes D.C
04300 Mliliamperes D.C
0-400 Mllllamperes D.C.

(Cheek

000000000

IMMEDIATE
DELIVERY ON
NEW TUBES!

Eveready-Raytheon
4-Pillar Construction

46

Power amplifier, UY base, for Class
A or Class B, due to optional con-

nections. Net price...... ......... $0.90
56 High mu detector, UY base; an

improvement over the °27. Net
PriCe ...ttt $075

57 Screen grid pentode with suppressor
grid; detector and a-f amplifier.

6-pin base. Net price.............. $096
58 Super control (vari-mu) r-f pentode

with suppressor grid. 6-pin base.
Net price

82

......................... $0.96

Mercury vapor rectifier for Class B
amplifiers.

Net price........ $0.75

GUARANTY RADIO GOODS CO.
145 West 45th Street New York City

LOOK AT YOUR WRAPPER

You will see by the date thereon when
your subscription for Radio World ex-
pires. If the subscription is about to run
out, please send us renewal so that you
will not miss any copies. Subscription
Department, RADIO WORLD, 145 West
45th St., N. Y. City.

Volume No. 2
of Perpetual
Trouble Shooter’s

Manual
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Having assembled 2,000 diagrams
of commercial receivers, power am-
plifiers, converters, etc., in 1,200
pages of Volume No. 1 of his Per-
petual 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 diagrams in
Volume No. 1 but contains only
new, additional diagrams, and a new
all-inclusive information on the cir-
cuits covered.

All Electrical Values Given for
First Time

This new detailed, comprehensive
information gives the resistance val-
ues from point to point in all circuits
in Volume No. 2—such complete in-
formation as is unobtainable else-
where. All condenser values are
given. Chassis diagrams (pictorial),
schematic diagrams and photo-
graphic views of receiver “insides”
are included. Parts are identified on
photographs. Intermediate frequen-
cies are stated. Socket and tube
identities are revealed, color codes
given, continuities of sealed units
disclosed. The information is pains-
takingly complete. Rider made per-
sonal trips virtually all over the
country to obtain the information,
and it’s now yours.

Everyone who makes his living as
a radio service man, salesman, lab-
oratory man or in any other tech-
nical capacity, as well as all students
and teachers of radio, should possess
Volume No. 2.

Volume II and Volume I are loose-
leaf editions of 874 x 11” page size,
flexible fabrikoid binding.

Volume No. 2—P.
Manual, by Jmul?l k::;tle %lm

weight 6 1bs. Order Cat. RM-VT 00
V%ume No. 1 (8 Ibs.). Order Cat. R@MS%O

We pay postage in United States on re-
ceipt of purchase price with order. Canadian
remittances must be in funds payable In
New York.

) We wi.ll send a copy of Volume No. 2 as
it has just recently come off the press
—on a 10-day money-back guarantee, on
;oexhgt ofd remittance. Volume No. 1 can
shipped at once. Same rantee, same
postage defrayal. R
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The 4-Circuit Daley Set

High Sensitivity and Selectivity for T-R-F

By Brunsten Brunn
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FIG. 1

The diagram of Rev. Daley’s four-tube radio frequency amplifier and detector. The switch S is arranged to

[Herewith are constructional details and
performance curves on the four-circuit tuner
model of the Daley circuit, the invention of
the Retv. Joseph J. Daley, of Boston. The
svstem of tuned radio frequency amplifica-
tion, almost unlimited number of stages
po::ible, prevents regeneration, by an equi-
potential method outlined theoreticallv in the
May 28th issue. This wweck the four-tube
model is discussed, while nexi week, June
25th issue, the curves and othev data on the
stv-tube model (illustrated this week on
front cover) will be printed —EpiTor.]

ERFORMANCE of a high order is
Pobtainable from the Daley circuit, the
four-tube model of which has a sen-
sitivity from 14 to 2.15 microvolts per
meter, unusual for a threc-stage t-r-f
and detector circuit, considering also the

cut out one of the stages.

fact of practically uniform sensitivity. In
most other t-r-f systems the sensitivity
falls off badly at the lower frequencies.

The proper design values of the parts
in the four-tube circuit given in Fig. 1
are as follows: Cl, C2, C3, and C4, var-
iable tuning condensers of 350 mmid.:
C5, C6, C7, and C8, fixed condensers of
10,000 mmfd., that is, 0.01 mfd.; C9, C10,
and Cl11, fixed condensers of 870 mmfd.
each; C12 and Cl13, fixed condensers of
1,000 mmid.; Ci4 and CI5, fixed bypass
condensers of 2 mfd. each; C16, a bypass
condenser of 0.05 mid.; C17, a bypass
condenser of 0.005 mfd.; L1, L2, L3, and
14, _primary inductances of 22.5 micro-
henries; L5, L6, L7, and L8, secondary
mductance: ‘of 275 micr ohenries; L9, L10,
IL11, and L12, radio frequency chokes of
175 ‘millihenries each; RI, r-i cathode re-

sistor of 400 ohms; R2, detector cathode
resistor of 25,000 ohms; S, stage selector
switch for cutting out one stage.

In Fig. 2 is shown a front and top view
of the completed four-tube receiver. The
four tubes, all of the heater triode type
with a mu of 30, are drawn up in a line
at the back of the chassis. The specigl
coils or coupling units are inclosed in
shield box in front of the tubes. Inside
this box there are partitions so that the
coils pertaining to one stage are sep-
arated and ccmpletely shielded from each
other. .

In the front row are the four tuning
condensers and the drum dial. As will be
noticed there are two equal double tun-
ing condensers of opposite shaft rotation
driven by the drum. As two are on one

(Continued on next page)
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FIG. 2

This shows the construction of the Rev. Mr. Daley’s four-tube receiver. The four tubes are at the rear, the
coils in the metal box, and the tuning condensers and the dial in front.

(Continued from preceding page)

side of the drum and two on the other,
one pair must be of the clockwise rota-
tion type and the other pair of the
counter-clockwise rotation. Metal shields
are placed in front of the tuning con-
densers to eliminate body capacity. The
separator and end plates of the sections
extend some distance above the stators in
order to eliminate capacity coupling be-
tween adjacent stators.

Of the three knobs on the front panel

the left-hand one is a stage selector
switch, the middle is the drum tuning
control, and the right is the volume con-
trol, that is, the control for the 25,000
ohm cathode resistor.

The sensitivity of the four tube set is
shown in Fig. 3. The ordinates of this
curve give the signal in terms of micro-
volts per meter required to put out a
standard signal under test conditions
specified by the Institute of Radio En-
gineers. The ordinates should be divided

by four to give the actual sensitivity in
microvolts per meter. The greatest sen-
sitivity occurs at 1,500 kc, where it has
a value of 125 microvolts. At the 550
kc end of the range the sensitivity is
approximately 2.15 microvolts per meter.
This is a very small variation. The cir-
cuit is satisfactory not only from the
viewpoint of uniformity of sensitivity but
also from the point of view of absolute
sensitivity.

In Fig. 4 are reproduced three reso-
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nance curves of the four-tuner circuit,
taken at the standard test frequencies
600, 1,000, and 1,400 kc. The ordinates are
field strength ratio and the abscissas
kilocycles off resonance. On these curves
we first notice a peculiarity of the re-
ceiver. The selectivity is greatest at 1,400
kc and least at 600 ks. In most circuits
it is just the other way about. The se-
lectivity curve at 1,000 kc crosses the
other curves a number of times and it
cannot be said to represent either a
greater or less selectivity than the other
curves. All the curves are very steep and
if there is any criticism it must be that
the circuit is too selective, a novel “fault”
to find with t-r-f systems. The set cer-
tainly will separate stations.

Circuit Theory

The Research Products Corporation,
43 Tremont Street, Boston, is licensing
set manufacturers to use the Daley sys-
tem.

In the Daley circuit the mutual coupling
between the primaries and the second-
aries is phased so that it aids the capacity
coupling, and the coil symbols in the
diagrams have Dbeen drawn to indicate
this fact. The vector impedance of a
condenser at a two pi frequency w is
—j/Cw, where C is the capacity of the
condenser in farads and the frequency
(w) is expressed in radians per second.
The j indicates that the impedance is at
right angles to the resistance factor. The
mutual impedance between two coils is
jMw, in which M is the mutual induc-
tance is henries and w has the same sig-
nificance as before, or the mutual im-
pedance is —jMw. The sign 1s de-
termined by the connections of the coils.

Now if the capacitive and mutual
inductive couplings are to aid, the signs
of the two impedances must be the same.
Hence we must connect the coils so that
the sign of the mutual impedance is
negative. If we were to connect so that
the mutual impedance had a positive sign,
the inductive and capacitive couplings
would buck each other, and if the values
were such that at some frequencies they
were equal, there would be no coupling
whatsoever at that frequency.

Same Sign

This must be avoided. Since both the
impedances have the same sign we need
not consider either the sign or the
vectorial factor j, but only the magnitudes
of the two.

It is possible to compute what M and
C should be in order to make the coupling
the same at two different values, say at
600 and at 1,400 kc. Moreover, we can

FIG. 4

The three curves in
this graph show the
selectivity of Rev.
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The tubes used are ¢

special heater type tri-

odes having an ampli-

fication constant of 30.

This high amplification,

properly made use of,

and the lack of feed- 3

back account for the

high sensitivity of the

circuit. Of course, the

use of three radio fre-

quency amplifiers and []

four good tuners also i
accounts for the high
gain.
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WSM’s Aerial,

A new type vertical radiator antenna
system is to be installed by WSM at
Nashville, Tenn., 878 feet high, the tallest
in the country. The vertical radiator is
expected to bring even distribution of sig-
nal strength in all directions.

Installation of the slender shaft will not
be completed until September 1st, accord-
ing to Mr. Stono, but WSM will begin
operations presently with high power—
50,000 watts was recently granted the sta-
tion by the Federal Radio Commission—
on a standard antenna system.

Arrangements are being made through-
out North America by engineers of the
Federal Radio Commission and private
units to make exhaustive tests of WSM’s
operation under both antenna systems.

The tower or vertical radiator is a radi-
cal departure from the usual antenna sys-
tem. In the old systems, in use for the
past decade, the antenna has been either
of the flat-top or vertical quarter-wave
type.

Two towers, from 125 to 300 feet high,

Vertical Type, to Rise 878 Feet

spaced from 200 to 600 feet apart, have
been erected, with wires strung between
them for the flat-top system, and a circu-
lar of “cage” arrangement of wires sus-
pended vertically from a cable running
between the two towers in the cage type
system. Often the two systems were com-
bined, with part flat-top and part vertical
lead-in for the carrier.

WSM’s vertical radiator will be
mountqd ir} a solid concrete block ap-
proaching in size a small house with an

BUSINESS BRIEFS

E. A. Wildermuth, long a distributor of
Atwater Kent radios in Brooklyn, N. Y.,
has taken over the sole distribution of this
line for Manhattan.

* k%

Pilot Radio & Tube Corp., Lawrence,

Mass., has issued a new booklet and cata-

log of parts for set builders and service-
men.

insulator imbedded in the block. The
mast itself will be only two feet square at
the base.

Approval by the aeronautics division of
the Department of Commerce had to be
obtained by WSM before the Federal
Radio Commission would grand permis-
sion for the erection of the vertical radia-
tor.

An engineer of the Department of Com-
merce spent three days in Nashville going
into all details of the structure and mak-
ing a close study of location of the trans-
mitter in relation to present and planned
air routes.

The tower will conform to Department
of Commerce regulations in regard to
lighting and painting. Black, orange and
white, in twenty-foot wide stripes, will
be used in painting the tower, while lights
will be spaced every hundred feet the
entire length of the tower, with two lights
at the top. In addition, an airplane beacon
signal will be maintained atop the trans-
mitter building.
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CAPACITY EASILY MEASURE
BA

By J. E.

A :
@arr)? ;
il .5
Co G C2 Cs Cs
C
FIG. 1

This illustrates how the distributed
capacity of a tuned circuit as well
as the inductance of the coil may
be obtained graphically. The in-
ductance is the slope and the distri-
buted capacity the 0-Co intercept

QUICK method of measuring capa-

city is often desirable. If we have

a calibrated oscillator and a coil of
known inductance a very simple method
can be worked out. The formula con-
necting frequency, capacity, and induct-
ance is F=1/2w(LC) ¥4, in which F is the
frequency is cycles per second, L the
inductance in henries, and C the capacity
in farads. If we want to determine capa-
city in terms of frequency and inductance
we can rewrite this formula in this man-

ner: C=1/47mLF? in which C, L and F
still have the same significance. Now the
reciprocal of 4 pi squared is 0.02533.

Hence if we make the inductance equal
to 253.3 microhenries we can write the
formula C=(10/F)? in which C is meas-
ured in micromicrofarads and F is meas-
ured in megacycles per second. Thus if
we have a coil of this particular induct-
ance and put it in a circuit and find the
frequency of resonance, we can get the
capacity in micromicrofarads by dividing
10 by the number of megacycles and
squaring the result.

An Example

Let us illustrate with a few numerical
examples. Suppose we have this partic-
ular coil and find that it resonates with
a certain capacity at 1,000 ke, or 1 mc.
What is the capacity of the condenser
across the coil? Putting the known fre-
quency in the formula we have (10/1)
squared, or 100 mmifd. Again, suppose
the circuit resonates at 500 kc. What is
the capacity? In this case we have
(10/0.5) squared, or 400 mmfd. Again,
what capacity is needed to make the cir-
cuit resonate at 550 kc? We have
(10/0.55) squared, or 330 mmifd.

We can use the same formula for
determining the distributed capacity in
the circuit of which this particular coil
forms a part. Suppose there is no con-
denser across the coil except a certain
distributed capacity. Let us assume that
the frequency of resonance is 2.5 mega-
cycles. What is the distributed capacity?
We have C=(10/2.5) squared, or C=16
mmfd. This includes the distributed cap-
acity of the coil itself, and if there is no
other capacity across the coil, that is, if
the coil is by itself, then it is the self cap-

acity of the coil. This should be deter-
mined first because in later measuring
capacity of a condenser it should be sub-
tracted from the result obtained.
Suppose the coil is connected to a tube.
What is the distributed capacity due to
the tube and what is that due to the coil?
We first determine the capacity of the
coil itself and then of the coil and the
tube. Let us assume that the coil capa-
city has been determined to be 16 mmfid.
Then suppose that the frequency of reso-
nance of the coil and the distributed cap-
acity is 1,600 kc. What is the capacity
of the tube? The total capacity is
(10/1.6) squared, or 39.1. Hence the cap-
acity of the tube is 23.1 mmfd. By the
same method we can determine the cap-
acity of a small condenser first by meas-
uring the capacity without this condenser
and then with it and finding the differ-

ence.
The Coil

The simple method depends on having
a coil of exactly 253.3 microhenries. Let
us determine a design for a coil of this
inductance. In order to get a correct
computed value let us use fine wire and
a small diameter. Let the diameter of
the form be one inch and let the wire be
No. 32 enameled. This wire has a mean
diameter of 0.008 inch so that it will wind
125 turns to the inch, and 119 turns will
be required. Thus the length of the
winding should be 0952 inch. This
assumes very close winding of the turns.

The coil must be used without a shield
for shielding will reduce the effective
inductance. If it is coupled to another
coil the coupling should be loose for the
presence of another coil will change both
the effective inductance and the capacity.
If loose coupling is used this effect is
negligible. For resonance indication
when the coil is not connected to a tube,
a thermocouple meter is the best. How-
ever, if the coil is used as a wave trap
and coupled loosely to the oscillating coil
in the calibrated oscillator, the resonance
point can be found by the double click
method. This, of course, requires a head-
set for listening in somewhere on the
calibrated oscillator. Or if the oscillator
is being modulated and the signal gener-
ated is being received, the click, or the
stopping of the signal, can be heard in
that receiver. There are many ways of
finding the resonance point, but the simp-
lest in all cases is the best.

If the coil is used as a coupling coil
between two tubes resonance can be
found by the method of maximum output,
either aural or visual. The coil might
work into a grid biased detector, for
example, when a milliammeter in the
plate circuit of that detector will show
resonance.

Using the Coil as Oscillator

Visual indication is more accurate than
any aural method with the exception of
the zero beat method. But to use the
zero beat method it is necessary to use
the coil in an oscillator. This would be
just as accurate if we could know the
inductance in the oscillator, and that it
is 253.3 microhenries. However, the
inductance will not be quite the same in
an oscillator as it will be in a simple
resonant circuit. Hence it would be nec-
essary to adjust the inductance in the cir-
cuit to have the desired inductance. The

error will be small, though, so that if
accurate measurement of capacity is not
necessary it will work all right using the
computed coil.

It is also possible using a similar for-
mula to measure inductances. All we
have to do is to interchange the induct-
ance and the capacity. If we use a fixed
capacity of 253.3 mmfd. the formula
becomes L=(10/F)* in which L is given
in microhenries and F in megacycles.
We might get a fixed condenser of 253.3
mmfd., accurately adjusted, and then use
it for determining the inductance. This,
however, leaves the distributed capacity
of the coil in question.

Determining Inductance
Experimentally

If a calibrated condenser is available
the inductance of the coil can be checked
experimentally with the aid of known
frequencies. If we have a number of
fixed condensers of accurately known
values we need a calibrated oscillator but

Heater Po

Two new heater type tubes have been
announced by the Arcturus Radio Tube
Company. Both are power pentodes and
are intended to be used in the last stage
of a receiver. One has a rated power
output of 3.5 watts and the other a rated
output of 1.2 watts.

The tables give their operating condi-
tions and characteristics and their physi-

AVERAGE CHARACTERISTICS
OF

A heater type power pentode

Heater volts .......... e 6.3

Heater current, ampere.......... 0.75
Plate voltage.................... 250
Space charge grid volts. . ........ 250

Control grid bias, volts........... —16.5

Load resistance, ohms.... ... .... 7,000
Amplification factor ............. 100
Plate resistance, ohms........... 33,300
Transconductance, micromhos .. 3,000
Plate current, milliamperes..... 335

Space charge grid current, mili-

amperes ................ e 8.0
Undistorted power output, watts. 3.5
Power sensitivity................ 0.160
Maximum overall length, inches.. 5 §/8
Maximum overall diameter, inches 2 3/16
Bulb, §-17

Base, six-terminal

— Brazi_l

The Department of Commerce, at
Washington, D. C, issued the following:
“Considerable progress has been made to-
wards the organization of a company in
Rio de Janeiro which will have as its
purpose the arrangement of facilities for
rebroadcasting short wave programs on a
wave length suitable for local reception.
The projected organization will have a
capital of 4,000 contos (about $250,000),
which amount is to be accumulated from

to
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if we have a calibrated condenser we can
use known broadcast frequencies. The
method is illustrated in Fig. 1.

Find the frequency of resonance of
the coil and four different values of the
calibrated condenser or find four values
of capacity for four known broadcast fre-
quencies. For each frequency find the
corresponding value of 1/(27F)%. Enter
this value against the corresponding value
of capacity on cross section paper. Draw
a straight line through all the points and
produce the line until it cuts the horizon-
tal axis at the left. It may be that due
to inaccuracies all the points will not lie
on one line but draw the curve so that
as many as possible will lie on it, or so
that they are off as little as possible. But
make it straight and produce it until it
cuts the axis. The four known values
of capacity are indicated by C1, C2, C3.
and C4. Any capacity is measured from
0 to the point in question.

Finding the Inductance

As soon as the curve has been drawn,

cal dimensions. They are tentative and
may be changed in some particulars.

Both tubes require a six-terminal socket
and the arrangement of the terminals is
standard. Looking down on the socket
with the large heater prongs toward the
observer the terminals are: heater,
cathode, control grid, space charge grid,
plate and heater, proceeding in a clock-
wise direction around the socket.

AVERAGE CHARACTERISTICS

OF

A heater type power amplifier
Heater voltage, a-c or d-c...... 6.3
Heater current, ampere.... .. .... 0.75
Plate voltage .................... 167.5
Space charge grid voltage.... ... 167.5
Control grid bias, volts. ...... ... —12.5
Load resistance, ohms...... ... .. 12,000
Amplification factor ............ 100
Plate resistance, ochms........... 44,500
Transconductance, micromhos. ... 2,250
Plate current, milliamperes. ... .. 145
Space charge grid current, milli-

AMPEres ... .......v.iiiina... 35

Undistorted power output, watts, 1.2

Power sensitivity ........... ... 0.125
Maximum overall length, ins.... 4 11/16
Maximum overall diameter, ins.. 1 13/18

Bulb, S-14

Base, six-terminal

Rebroadcast

contributions received from local radio im-
porters and public utility companies serv-
ing Rio de Janeiro, Sao Paulo and other
leading population centers of the country.
Considering the inferior quality of the
programs now being broadcasted by the
country’s seven stations, it can reasonably
be expected that the realization of this
plan will stimulate considerably the de-
mand for American radio equipment and
accessories.
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FIG. 2

A tuned radio frequency circuit with a three-gang condenser.

The

effective capacity across C3 is often greater than tha.t across Cl1 or C2.
It is due to the grid current and reflected capacity from the plate
circuit.

not only the distributed capacity but also
the inductance of the coil can be found.
The distributed capacity is the distance
between 0 and Co. The total capacity In
the circuit at any setting of the condenser
is the sum of Co and the capacity of the
condenser. For example, at C4 the total
capacity in the circuit is Co+C4. The
total effective inductance in the circuit 1s
the slope of the line, and this may be
obtained by dividing the distance between
the line and the axis at any point by the
distance from that point to Co. If the
distance from k4 to C4 is d4 and the
distance from C4 to Co is D4, then the
slope is d4/D4. Of course, the proper
units must be used, the units used in
plotting the curve.

The only reason for plotting the curve
is to obtain the value of Co. It will be
noted that the slope of the line is nothing
but 1/27F)*(Co+4C). For any value of
F the corresponding value of C is meas-
ured, or vice versa, and only Co is
obtained by drawing the curve. But as
soon as the curve has been drawn Co is
known and the slope, which is ., can be
computed. It is really necessary to take
two observations, say those at Cl and C4.
But the other two are valuable to indi-
cate any errors in the two observations.
There might be a large error in the
observation at Cl.

Correcting the Inductance

If the computed slope, or inductance is
not what is desired, say 253.3 microhen-
ries, it can easily be corrected by remov-
ing or adding turns. A line with the
proper slope can be drawn on the graph
passing it through Co, for this point will
not change appreciably by adding or sub-
tracting a turn or two. The second point
on this line we can select where we
please. Suppose we choose C4. Then the
total capacity in the circuit is (Co4C4).
This we multiply by the desired induct-
ance, or slope, namely, 253.3 microhenries.
The resulting value gives the vertical dis-
tance from C4 to the point. If the
inductance is to be increased the new
point will lie above k4; if it is to be
decreased it will lie below it.

When we have found this point we can
draw the line with the proper slope, and
we can change the inductance until the
observed points fall on the new line. If
the dotted line is the correct one, we
have to decrease the inductance of the
coil by removing turns or by pushing the
end turns away from the main coil
depending on the amount by which the
inductance must be changed. To find out
whether the inductance is correct after a
change we do not have to take more than
one observation, say at C4. We just find
the frequency with the calibrated oscil-
lator and compute the ordinate 1/(27F)*
and then see whether it falls on the new
line.

We can also de it by computing the
frequency from the known ordinate, set
the oscillator at this frequency, and then
adjust the coil until zero beat is obtained.
We know the desired ordinate, for it is
L(C+Co). Hence by computation we
know the frequency, and we can adjust
the inductance until the oscillator con-
taining this inductance gives the desired
irequency.

It is useless to go through this work
unless the capacities we use are accur-
ately known and also unless the oscilla-
tor is accurately calibrated. It requires
a precision condenser and an oscillator
that has been calibrated carefully. If the
condenser capacities are not accurately
known it is just as well to compute the
inductance and assume that its value is
correct. The inductance given above is
accurate enough for ordinary work on
radio receivers.

TRADE NOTES

Pacent Electric Co., 91 Seventh Ave.,
New York City, is offering a combination
home recorder and reproducing device.
There is some il}kustrative literature.

*

Macy Electrical Products Co., 1453
Thirty-ninth Street, Brooklyn, N. Y., has
some new literature on horns and units.

* %

American Sales Company, 44 W. 18th
Street, New York City, announces a new
catalogue.
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Full Band Coverage

How to Rid Set of Missout Nuisance

a common complaint from fans and

a common trouble to engineers.
Why does not a given tuning condenser
cover the band in some circuits when the
same condenser does it easily in another?
Why will a given condenser not cover the
band when a smaller condenser usually
does it? We assume that the inductance
coil has been wound .correctly.

Troubles of this kind are always due to
excessive distributed capacity. Inorder for
a given condenser to cover a given ‘band
the ratio of the maximum to the minimum
capacity should have a definite value de-
termined by the square of the ratio of
the highest to the lowest frequency in the
band. For example, suppose we wish to
cover the broadcast band with a certain
condenser. The square of the ratio of
the highest to the lowest broadcast fre-
quency is 7.4, obtained by _squaring
1.500/550. This ratio, that is, 744 to 1,
should be the ratio of the maximum to
the minimum capacity in the tuned cir-
cuit. If the ratio is less the tuner will fail
to cover the band and will miss out either
at the high or the low end, depending on
the inductance. If the inductance is right
for reaching the lowest frequency, the
tuner will fail to reach the highest.

Sources of Minimum Capacity

I ACK OF band coverage in tuners is

There are many sources of‘capac‘it'y
which might contribute to the high mini-
mum capacity. First, the grid circuit of
the tube has some capacity. This might
amount to about 10 mmifd. Second, the
condenser itself has a minimum capacity,
which might vary from 10 to 20 mmid.
Third, sometimes there is a trimmer con-
denser across the tuning condenser. This
might have a minimum capacity of as high
as 100 mmfd, but more frequently not
more than of 20 mmid. Fourth, there is
also capacity between the coil and the
shield, or the coil and other conductors
of large surface near it. Its value depends
on the size of the shield and the distance
between the coil and the shield. This
might contribute from 5 to 50 mmid.
Fifth, there is capacity between the pri-
mary and the secondary windings which
sometimes adds as much as 50 mmid. to
the tuned winding. Sixth, sometimes
capacity is reflected from the plate cir-
cuit to the tuner ahead, but this is small
in screen grid type of tubes. Seventh, a
resistance connected across a tuned cir-
cuit, whether that of a tube or an actual
resistor, adds to the effective capacity.
In this is included the resistance due to
grid and plate current. Eighth, shielding
around high potential leads sometimes
adds a very large capacity. Shielded wire
around grid leads are particularly vicious
in this respect.

Practical Examples

When the sum of the capacities from
these effects is greater than the permis-
sible minimum, lack of complete cover-
age results, and the greater the sum the
more it falls short.

In one case an oscillator was supposed
to cover the band from 950 to 1,900 kc
with a tuning condenser of 350 mmid. and
a series condenser of 430 mmifd. The
range was only from 950 to 1,300 kc. In
this case a high minimum was respon-
sible for the difficulty. The minimum
should have been 48.4 mmfid., but it actu-

By Brunsten Brunn

ally was 103 mmifd. The greater part of
the excess was traced to the capacity be-
tween the tickler coil and the tuned wind-
ing. By increasing the thickness of the
insulation between the two windings the
minimum was decreased until the desired
coverage was obtained. In another case
the minimum was reduced by the required
amount by putting in a stopping con-
denser and a grid leak in the oscillator,
thereby preventing grid current and re-
moving the effective resistance across the
condenser.

High Capacity Trimmers

Tuners made of 460 mmfd. condensers
and proper coils to cover the broadcast
band and containing 20 to 100 mmf{d. trim-
mers failed to cover the band by about
200 kc at the high frequency end. How-
ever, when the trimmers were removed
and larger coils were substituted, coils
intended for 350 mmfd., the coverage was
500 to 1,550 kc. In this case the trouble
was due entirely to the trimmer con-
densers. They had too high minimum
capacity.

When the trimmer condensers are at
fault they can often be omitted. But be-
fore they are removed the circuit should
be tested for coverage with the trimmer
condensers set wide open. It may be that
the minimum is too high simply because
the trimmers have been compressed too
much. Open them up wide and then trim
using as little capacity as possible. If
the circuit still will not cover the band
remove the trimmer, which must be
opened most widely in order to trim, be-
cause the circuit in which that is con-
nected has the greatest self capacity.
When this has been done it may be
possible to cover the band if the other
trimmers are readjusted. This will not
work, however, unless there is a wide
divergence in the settings of the trimmers.
If the circuit cannot be trimmed properly
when this condenser has been removed, a
certain trimmer capacity can be added by
connecting one insulated wire to the
stator and one to the rotor and twisting
them together more or less. In fact, this
method can be used on all of them pro-
vided the twisting is done with a non-
conductive tool. Of course, smaller trim-
mer condensers can also be put on the
tuning condensers.

Capacity Between Windings

When the primary winding of an r-f
transformer is wound over the tuned
winding there is likely to be a high capac-
ity between them which may be respon-
sible for lack of coverage. The remedy
in this case, as in the case of the oscilla-
tor, is to make the separation between
the two windings thicker. The effect of
this is readily realized when it is remem-
bered that the capacity between two con-
ductors is inversely proportional to the
distance between them. Thus if the thick-
ness of the insulation is doubled the capac-
ity is cut in two. Another way of reduc-
ing the capacity between the windings
is to use fine wire for the primary. This
reduces the capacity because the capacity
between two conductors is proportional
to the area of the conducting surfaces
facing each other. If the primary is of
fine wire the effective area is reduced.
Not only that, but the primary turns can
be wound over a smaller portion of the
secondary so that the mean distance be-

tween turns on the primary and second-
ary is reduced.

The capacity between the coil and the
shield around it cannot be very large, be-
cause the distance between the turns and
the shielding is large. The effect of the
shield is mainly in reducing the effective
inductance of the coil. This, however,
might tend to cause the circuit to fall
short of reaching the lower frequency
limit of the broadcast band.

One great source of high minimum
capacity is the use of shielded leads on
the high potential side of the tuned cir-
cuits. It is not that the capacity is high
because the potential is high but that the
capacity is placed so that it is across the
entire tuning coil and hence has a greater
effect. While in some cases it is neces-
sary to put shielding between the grid
leads of different stages, this may be done
so that the added capacity is entirely
negligible. If the lead is run through a
metal conduit of small diameter so that
the high potential lead is close to the
sleeve the capacity may be so high that
band coverage will be impossible. And
this is not the only disadvantage. The
insulation between the two conductors will
introduce high losses, and they will be
higher because of the high potential.

Experimental Trimming

It sometimes happens that the minimum
capacity in one of the t-r-f circuits of a
set is much higher than that in either of
the others. The trimmer condenser can
usually be left off that one. In that case
there will be only two trimmers to adjust.
To find out which one of the circuits has
the high capacity connect a trimmer
across each and trim at a high frequency.
In one the trimmer condenser will be set
at minimum when the others are set with
a greater capacity. These trimmers may
be of the midget variable type, say zero
to 50 mmfd., or they may be regular com-
pression type trimmers. If the trimmer
across the circuit having the greatest
minimum is removed it should be possible
to trim the circuit with the other two,
provided the minimum of the trimmers is
not too high. This treatment of the cir-
cuit increases the chance of band cover-
age.

Tube List Prices

List List List

Type Price Type Price Type Price
11 $3.00 '31 1.60 56 1.25
12 3.00 32 230 57 1.60
112-A 150 33 275 58 1.60
220 3.00 34 275 80 1.00
71-A 90 ’35 1.60 81 5.00
uv-9 275 ’36 275 & 1.25
UX-99 250 °37 175 74 475
200-A 4.00 38 275 76 6.50
01-A 75 *39 275 86 6.50
10 7.00 '40 300 41 1000
2 3.00 45 1.10 %8 7.50
'24-A 1.60 46 1.50 64 2.00
26 .80 47 1.55  '52 2800
27 1.00 50 600’65 15.00
*30 1.60 '66 7.50

NEW AMPLIFIER

Baltimore Radio Corp., 725 Broadway,
is featuring a new amplifier and has some
descriptive literature; also a catalog of
parts and general radio merchandise.
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Automatic Tone Control
58 Tube Accomplishes It

How New

[The following data represent mainly
verbatim information from RCA Radiotron
Co., Inc., and E. T. Cunningham, Inc., the
latter part, however, having been digested
by us to avoid the mathematical treatment
in the original. The two companies publish
the full information in a confidential pamph-
let, “Technical Discussion of the Applica-
tion of the Type 58 Tube to the Control of
Fidelity.” The quotation and digest here-
with are by special permission.—EDITOR.]

* % %

N receiver design, one of the applica-
tions of the type 38 tube is fidelity
control. This 1s made possible by
means of an external connection for the
suppressor of the 58. Heretofore such
control has generally been accomplished
by means of a variable electrical network
shunted across the audio input or output
transformer. The network usually con-
sists of a condenser and resistor, the lat-
ter being varied manually to attentuate
the higher audio frequencies. By this
means, much of the tube hiss and high-
frequency static noise which occur under
conditions of maximum recciver sensitiv-
ity may be modified so as to improve re-
ception from stations of low field strength.
It is realized that another potent rea-
son for the inclusion in receivers of a
manual fidelity control is the deference of
the receiver manufacturer to the quite
general acceptance and demand by the
public for “soft” or slightly muffled re-
production of music. Much of this de-
mand is due to an unconscious reaction
by the public against the over-accentua-
tion and distortion of higher frequencies
occurring in older recciver designs.

Improved Tone Enjoyed

Improved audio circuit design and the
larger power output of modern receivers,
together with the high quality of trans-
inission available from many stations, pro-
vide improved tone. It is believed that
the public will eventually be won by the
realism which these improvements make
possible.

With increasing public appreciation of
good tone quality there will be less need.
as regards local reception, for a fidelity
control to produce “soft” music. hut there
will be a greater need to eliminate high-
frequency noise and hiss from the re-
ception of stations of low field strength.
It seems desirable, therefore, to be able
to alter automatically the response char-
acteristic of the receiver so as to obtain
high quality local reception or modified
distant reception. For this purpose, a
manual control instead of an automatic
control, aside from the fact that it is an
extra panel control, through improper use,
might result in undue noise being re-
ceived with distant station reception, or
unnecessary attentuation of the higher
frequencies with local reception.

Automatic fidelity control appears pos-
sible, without the use of physical resis-
tances, by making use of the variation of
tube plate resistance produced by a
change of grid bias. This feature might
be utilized in accomplishing control by
connecting the plate and cathode of a
tube across a tuned circuit so that a
change in plate resistance (r p) will alter
the selectivity curve and will suppress or
admit sidebands.

Characteristics of '24A and 58

Examination of the plate resistance-
grid voltage curve of a '24A shows that.
although rp is in shunt with the tuned
plate circuit of an amplifier, rp increases
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Average characteristics of the RCA-58 tube. At left are curves showing

the relation between the mutual conductance and suppressor grid volts

for six different control grid voltages. At right are shown variation in
plate resistance with suppressor volts.

with increase in grid voltage. Therefore,
rp is highest and provides maximum selec-
tivity when the volume control bias is ad-
justed for local reception from a powerful
station, while it is at a minimum when
the volume control bias is adjusted for
distant reception from a weak station.
Since selectivity requirements, aside from
tidelity considerations, are most severe
when receiving distant stations, it is evi-
lent that the rp change is opposite to the
desired effect.

In contrast to results with the '24A.
the plate resistance-suppressor voltage,
curve (Figure 1) for the 58 shows, for
fixed values of control grid voltages, de-
creasing rp when the suppressor voltage
is varied from 0 to —40 volts. This effect
is in the right direction for selectivity and
fidelity control and may be conveniently
utilized for automatic control of these
functions by connecting the suppressor to
the a.v.c. resistor supplying variable con-
trol grid bias for the r-f and i-f tubes of
a receiver.

Change of suppressor voltage from 0 to
—40 volts for control grid voltage equal
to —3 volts produces a 64 to 1 change
in mutual conductance (gm) and, simul-
taneously, a change in rp from 0.8 to (.05
megohm.

[The foregoing is verbatim, the following
1s digested.)

Tone Control

The suppressor grid provides a means
not only for controlling the amplification
over a wide range, but also for controlling
the tone, as various degrees of attenua-
tion of the higher audio frequencies can
be obtained by varying the suppressor
grid voltage. One point is noteworthy.

The attenuation of the high frequencies
occurs when it is most needed, that is,
when recciving stations of low field
strength. The ordinary volume control
which varies the grid bias works in the
wrong direction in this respect, the high
audio tones being stronger when receiv-
ing weak stations. This is because on re-
ceiving local strong stations the control
bias is high and the plate resistance high,
while on receiving weak stations the con-
trol bias is low and the plate resistance
low.

Range Attainable

The range of attainable attenuation may
be increased or decreased by the choice
of appropriate transformer impedances
and coupling. As soon as transformer
manufacturers have had time to analyze
the requirements of the tube from this
point of view, suitable transformers will
be made available.

In receiver design, a desirable circuit
arrangement might be to use the i-f stage
immediately preceding the second detec-
tor foy the fidelity control stage. The
preceding stages may then be used to ob-
tain the maximum selectivity desired for
station discrimination when the plate re-
sistance of the fidelity control stage is
adn_:st_ed to an intermediate point in its
vanation range. With this adjustment,
the overall selectivity will increase for low
field strength stations and decrease some-
what for strong locals. The latter effect
is permissible to some extent since selec-
tivity requirements are not as stringent
under these conditions. The most desir-
able adjustment is dependent upon the
characteristics of preceding stages and is
hest determined by experiment.
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THE THREE TYPES OF HUM
PHASE-SHIFT

By Herman

a-c circuits they tried series-con-

nected 201A tubes, but this was
unsuccessful, for hum was too great, and
besides the spectacle of a total of 300 or
more milliamperes that the meter pre-
sented was altogether too discouraging.
Not only was there a severe drain on the
power transformer, but the filtration was
poor, because the greater the current, the
worse the filtration, assuming the same
filter constants. Then, too, certain con-
ditions develop that render adequate fil-
tration virtually impractical, and this was
one of them.

In more modest outfits the 201A was
used as rectifier in a B eliminator, while
batteries were used for the filaments of
the receiver tubes, but again the question
of how to get rid of the hum came up.
This was true even in the days when
speakers responded very sluggishly to the
hum frequency and its second harmonic.
Still, the trouble was there.

Capacities Increased

WHEN experimenters started with

Gradually tubes came along, at first the
226, later the 227, 224 and 224A (the last-
named simply a quick-heating 224), and
conditions improved, especially as the 280
rectifier was then available, and better
knowledge had been gained of filtration.
The popular filter was the pi-type, con-
sisting of a 30-henry choke, probably with
a tap, and paper condensers of 2 mfd.
from each point of the choke to ground.

These small capacities were makeshifts
and were due to the fact that high volt-
age paper condensers of high capacity
were both bulky and expensive. Later
the electrolytic condensers gained favor,
as providing high capacity compactly, and
at even higher continuous d-¢ working
voltages than had obtained for the pre-
decessing paper condensers.

To-day the filtration is not standard,
some receivers using the orthodox filter,
with B supply choke in the positive leg,
and large capacities to ground, at least
8 mfd., either two or three of them, while
others have the choke in the negative
leg, and even rely on the potential dif-
ference across part of the choke for neg-
ative bias of the power tube. While
schematically the two systems appear to
be the same, they differ in effect because
of the difference in the feedback through
the B supply.

High Choke Resistance

The old-style 30-henry chokes had a
d-c resistance of about 400 ohms, but as
it became popular to use the field coil of
a dynamic speaker for the choke, espe-
cially if in the negative leg, the resistance
went up considerably, and popular com-
bination now for the receivers using pen-
tode output is an 1,800-ohm field coil,
tapped at 300 ohms, the voltage across
the 300 ohms being about 20 volts and
used for negative bias of the power tube.

With one stage of audio frequency
amplification, the usual resistance coupl-
ing included, this system works out all
right. It is true that the d-c resistance
of the B supply is high, and nothing
much can be done to cut it down, whereas
it is impractical to use large enough filter
capacities to reduce the a-c impedance to
more satisfactory values for greater audio
channels.

_ Since the current is small, about 60 mil-
liamperes, two 8 mfd. condensers provide
sufficient filtration, in combination with
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grid circuit.

the field coil, and very little hum is fed
through, even though the grid circuit of
the last tube is partly in the total B

supply.
Phase Shifters

As auxiliary aids in getting rid of hum
phase-shifting devices are used, com-
monly resistor-capacity combinations,
one favorite being the interruption of the
grid return for the power tube by a leak
and the placing of a condenser from the
joint of the two impedances to ground.
Recommended values are such as to
yield the figure 100,000, e.g.. 1 mfd. and
100,000 ohms, 0.5 meg. and 200,000 ohms,
0.1 meg. and 1 meg.

These methods work out very well, as
stated, for single-stage audio, but if a
two-stage system is used the hum
increases considerably, due to the greater
amplification and to the complication of
the phase relationships which produces
audio regeneration in the hum frequency
region. It is not due to the extra cur-
rent, as a screen grid tube is commonly
used as the first audio amplifier, and the
current drain will be less than a 1 mil-
liampere on the B supply, which is quite
negligible.

Therefore some extra precautions have
to be taken, and as these apply to other
circuits and systems, so long as there are
more than one stage of audio, the meth-
ods used to reduce the hum to the van-
ishing point will be enumerated.

Detector Plate Filter

One of the first considerations is to
put a resistor-capacity filter in the detec-
tor plate circuit. Suppose there is a
resistor in the plate circuit of the detec-
tor. Put another resistor in series, say,
0.1 meg., and put a bypass condenser of

1 mid. from the joint of the two resistors
to ground. This, in conjunction with the
power tube grid circuit filter previously
mentioned, is usually sufficient to give
satisfactory results.

In some instances, however, the hum
persists. It is assumed now that the
particular type of hum is that which is
always present, whether or not a station
is tuned in, or even the aerial connected.
The detector filter circuit may be altered
somewhat, in fact, the number of filter

parts cut down, and with greatly
decreased hum.
The method is as follows: Consider

the filter in the power tube grid circuit,
say, 1 mfd. and 0.1 meg. Consider the
filter in the detector circuit, the same
constants. Now, remove the condenser
from the detector circuit and instead con-
nect the otherwise grounded side of the
power tube grid circuit filter condenser
to the joint of the resistors in the detec-
tor plate circuit. This method may be
applied no matter what the load is on
either circuit, that is, coil or resistor, and
the same values hold.

Negative Leg Exception

It is assumed that the B supply choke
is a single unit, whether it is the field coil
of the dynamic speaker or not, but if the
hum still is not low enough it is practical
to add a small B supply choke—although
one that will stand the current—putting
it next to the rectifier, so that three con-
densers of 8 mfd. each may be used, one
from rectifier filament to ground, another
from the joint of the two chokes to
ground, the last at the end of the filter
system.

An exception exists when the choke is
in the negative leg, for then one extreme
goes to B minus, other extreme to
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ground, and ground is used for the rest
of the receiver as if it were B minus,
although it is positive in respect to B
minus, considering the rectifier, by the
drop in the filter system. Also, the con-
denser next to B minus of the power
transformer then has to be insulated
from a metal chassis, since one side does
not go to ground, and if a mid-section
condenser 1s used with negative-leg
choke, this condenser likewise must be
insulated.

Several tests were made to determine
whether the threc-section filter choke,
with 24 mfd. filter capacity, reduced hum
more when 16 mfd. were at either end or
8 mfd. at each of the three points, and
the separate eights did the trick most
effectively.

The variations of uses of the con-
denser-resistor capacity combinations of
the “100,000 series” previously discussed
are very numerous, but the one object is
phase shift. If the phases of the hum
voltages are exactly opposite there is a
complete cancellation, no matter what the
amplitude.

The units mayv be tried, as series com-
bhinations in themselves, from plate of the
power tube to grid of the first audio tube,
or if a heavv-dutyv voltage divider is used,
mere capacities of different sizes mav be
tried across only parts of the voltage
divider. The values of these capacities
will have to be obtained by experiment,
but it can be said that they are of the
order of 0.001 to 0.5 mfd. in general, and
are not effective in all sets. When they
are effective their cffect is permanent.

The value of bypass condenser across
the detector biasing resistor has a direct
bearing on hum. In general it is true
that the larger the condenser capacity the
greater the practical amplification from
the tube, that is, the higher the sensitiv-
ity. But it is not necessarily important
to attain the very highest sensitivity.
Something less than maximum can be
tolerated as a contribution to hum
removal,

Actual Values Used

Therefore a compromise capacity 1s
suggested. Actual values tried out that
proved exceltent were 20,000 ohms bhias-
ing resistor, 0.002 bypass condenser across
it, in a circurt using a 224A as detector.
with a relativelv low screen voltage, and
180 volts applied in the plate circuit
through 250,000 ohms. Only a power tube
grid circuit filter was used, because there
was only one stage of audio.

In all instances the connections of the
output transformer, which joins the
power tube or tubes to the speaker,
should bhe tried hoth possible wavs, as
with single-sided circuits particularly
there is often considerably less hum one
way than the other. It may be necessary
even to go against the directions of trans-
former manufacturers to follow this
advice, but make the test vourself and
use the less-hum method. There is no
danger involved in the reversal.

The principal problem concerning hum
has to do with the rectifier filtration, and
with the phase shifting in the audio cir-
cuit (of which circuit the detector tube,
since it handles audio frequencies, must
be considered a part). If the choke coil
is shorted. of course the hum will be
large, as there will be no inductive assist-
ance. The coil should be tested with a

resistance meter, or current put through
the coil and a voltmeter reading taken
across the coil to be sure that there is
a potential difference between extremes.
If the choke coil is the dynamic speaker’s
field coil a short would be indicated by
very faint, tinny reception. The only
remedy would be to have the manufac-
turer or a service man put in a new coil,
if you can’t get the coil and do the job
yourself.
Mechanical Hum

Another form of hum is really mechan-
ical, not electrical, and is due to the
vibration of the power transformer.
Some of the laminations may be loose,
or there may be a loose fitting of the
case, whereby the loose part is set in
motion when the transfermer is put to
use. If the laminations are loose, and the
case can’t be removed, hitting the side
where the laminations are, using a strong
hammer, only a few taps, often will jam
the loose pieces tightly together. If the
case itself is loosely fit, hammer a2 wedge
into the loose part.

If the transformer has intended center
taps on some windings, such as heater
secondary and power tube filament sec-
ondary, assuming these are separate, the
tap may be off center. Ignore the tap
then and put a center-tapped resistor, 5
to 20 ohms, across the winding, and
ground the center tap for the heaters, or
lor the power tube connect center to the
positive side of the bias voltage, which
m some instances also may be ground.

The two types of hum discussed have
been (1) electrical, arising in the filter

of the B supply exclusively, and (2)
mechanical. A third type is tunable hum.
This arises from a tendency of the

receiver to oscillate when it should not, to
ground hum due to the use of the same
ground by the power company at an acci-
dcntallvy different potential than the one
obtaining in your home, insufficient fil-
tration in radio frequency circuits
afflicted with cross-modulation or inter-
modulation and too close proximity of
the a-c line, rectifier tube or even B
choke to the detector tube itself.

In some instances the tunable hum is
lieard only on a few stations, but it will
be noticed that these few are the very
]oude§t stations that vou can receive.
This is clearly a case of radio frequency
tubes detecting, in other words, inter-
modulation, and the hum is proportional
to the sum of the amplitudes of the re-
ceived wave and the exciting wave.

Cure A-F Oscillator

If the receiver has a tendency to oscil-
late this should be cured at once. For
instance, in t-r-f sets the negative perma-
nent bias may be increased until there is
no oscillation at the highest receivable
frequf:ncy. The volume control may be
in this circuit, and if so an oscillating
receiver may be tested by turning the
control until oscillation ceases. This is
a sure test that the oscillation caused the
trouble, if cessation of oscillation elimi-
nates the hum, and it is one of the easiest
hum troubles to cure. Another method
would be to remove some turns from the
plate winding of the transformer con-
nected in the first tube’s output and sec-
ond tube’s input,

Ground current hum is prevalent in
outlying districts, where the distance is
considerable between the company’s

transformer on a remote pole and the
point where the current is utilized by the
consumer. In such instances do not use
an external ground on the set. Make the
test to confirm the improvement, but if
there is no improvement, restore the
external ground. Whether or not exter-
nally grounded, the receiver and chassis
still are grounded through the capacity
of the windings of the power transformer

to ground.
R-F Filters

Insufficient filtration of the radio fre-
quency B current is a relative term, since
if the r-f tubes do not detect when they
should not, then a certain amount of fil-
tration already provided is sufficient,
whereas if they do detect it is insufficient.
Any one, however, may add a resistor-
capacity filter. For usual t-r-f sets of a
total of five or six tubes a resistor is
placed between the intended B plus feed
of the r-f tubes and the B plus terminals
of the r-f coils, with a condenser from
the coil terminals to ground. The values
may be 2,000 ohins and 0.01 mfd. Or sep-
arate filters of this tvpe may be used for
each plate circuit, the B plus terminal
of the coil going to one side of the
resistor and to one side of the condenser,
the other connections being resistor to B
plus and condenser to ground. Then the
resistor may be 5,000 ohms or so.

Remedies for mislocation of parts
should be corrected at once by reassign-
ment of positions. Grid leak and con-
denser detector particularly should be
watched, as there is a strong static field
about this combination, and it should bhe
given plenty of ‘“ventilation.”

Push-pull normally is less hummy than
single-sided output. Also the new heater
type output tube, a pentode, made by
some of the smaller tube manufacturers,
is less productive of hum than the fila-
ment type tube, because of the indepen-
dence of the tube circuit elements proper
from the a-c that supplies the power
for electron emission.

Mismated Impedances

One very unusual manifestation has to
do with badly mismatched impedances in
the power tube circuit. This usually
consists ol too low an impedance working
out of a high impedance output tube,
such as a transformer intended for the
‘45 being used in connection with a 47,
and a specaker intended for the ’45 being
tied to a ’47. In such cases there are
continuous humi, despite absence of signal,
and considerably augmented hum when a
strong station is tuned in.

What the reason is may he open to
speculation, but the fact is indisputable,
and the mismatching was intentional. It
is quite likely that since the effect of a
mismatch is to make the output dis-
similar from the input, instead of the
output being a magnified pattern of the
input, a form of detection takes place.
Since any form of distortion is a form
of detection this explanation seems to
hold. '

In the particular instance just cited the
remedy apphed was to remove the screen
connection (K post of socket) from the
high B voltage and connect it instead to
the plate.

Thus the tube was changed from one
with a high impedance characteristic
(about 50,000 ohms) to one of low im-
pedance (about 3,500 ohms).
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FIG. 1

An eight-tube superheterodyne employing the new amplifier and detector tubes. The duplex-diode triode is
used for rectifier and first audio amplifier.

AS SOON AS the new tubes were an-
nounced radio fans began asking what
changes would be necessary in old sets
to adapt them to the new tubes. Of
course, the answer to such questions de-
pend entirely on what type of set is to be
changed over. If it is only a question of
installing the new tubes, very few changes
are necessary. In the first place, most of
the new tubes require 6-pin sockets. This
applies to the 57 and 58. The 56 requires
a S-pin socket so if this is to be sub-
stituted for a 227, no change is necessary
in this respect. The 46 requires a 5-pin
socket, the same as the 247, so no change
in socket is needed for this tube. The
42, which is also a new tube, requires a
six-pin socket so if this is to be used a
new socket is needed.

The main changes required pertain to
the voltages, especially the screen and the
plate voltages. All the new tubes require
a maximum plate voltage of 250 volts and
a screen voltage of 100 volts. Many of
the old tubes have already been operated
under these conditions so in some cases
it will not be mnecessary even to make
any changes in the voltages. It should be
noted that the voltages specified are
maximum, and it is not necessary to use
the maximum in every instance.

Coil Changes

The plate circuit characteristics of the
new tubes are so nearly like those of the
corresponding older tubes that it is not
necessary to make any changes in the
coils, nor in the coupling impedances in
the audio amplifier. This is one question
which seems to worry more people than
any other, and it is the one question

about which there need be no worrving.

In the old tubes it has been customary
to use a low screen voltage on the de-
tectors and on audio tubes in resistance
coupled circuits. This low voltage was
necessary to overcome the effect of the
electron emission from the plate when
the effective plate voltage became equal
to or less than the screen voltage. In the
new tubes there is a suppressor grid
which is supposed to overcome this effect
and therefore it should not be necessary
to lower the screen voltage, either by re-
turning the screen to a low voltage on
the voltage divider or by inserting a high
resistance in the screen lead. However,
a resistance may still be used.

Grid voltages required are approxi-
mately the same and if the tubes are self
biased about the same values of resistance
can be used. It 1s customary to use 300
ohms for a 224 and a 235. or a higher
resistance when necessary to stop oscilla-
tion. The 57 and 58 require a resistance
of about 270 ohms under the same con-
ditions, so that a 300 ohm resistor would
be all right. The 46, when used as a Class
A amplifier requires a bias of 33 volts
and at this current and recommended
plate voltage the plate current is 22 milli-
amperes. Hence it requires a bias resistor
of 1,500 ohms. This i1s the same as that
required by a 245 tube but much higher
than that required by a 247 tube. which
is 400 ohms.

A Typical Circuit

In order to have something definite to
talk about let us refer to the circuit dia-
gram in Fig. 1. This is an eight tube
superheterodyne incorporating new tubes

in all sockets with the exception of that
of the rectifier. The old reliable 280 is
retained. In some respects the circuit is
experimental in that it contains a diode
full-wave rectifier-amplifier and a stage
of push-pull with heater pentodes, the
new 42.

The circuit is provided with an auto-
matic volume control, the voltage drop
in the load resistance on the diode being
used for this purpose, and the controlled
tubes are the first radio frequency am-
plifier and the intermediate frequency am-
plifier. These two amplifiers are 58 type
tubes with the suppressor grid of each
connected to the cathode. The suppressor
grid, by the way, is the grid on the base
which is physically adjacent to the cath-
ode, though internally it is next to the

plate.
The Oscillator

The first detector is also a 58 because
the manufacturers recommend the tube
for this purpose. The suppressor grid of
this also is connected to the cathode, a
connection made on the socket. The bias
resistor for this tube is marked 30,000
ohms on the diagram; but a value as
high as 100,000 ohmms may be used for
the bias should be 10 volts and the cur-
rent may be as low as 0.1 milliampere.
This resistor is not critical. With a bias
of 10 volts the peak voltage impressed on
the detector by the oscillator through the
pick-up coil should be not more than 9
volts. Aside from that limitation it is not
critical. If the oscillator voltage is more
thaél 9 volts the detector is likely to over-
load.

There is a 100,000 ohm resistor in the
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screen circuit of the detector, shunted
with a condenser of 0.1 mfd. As was
pointed out above, it should not be neces-
sary to use this resistor or condenser, but
if used, it prevents overloading.

Fhe oscillator is a typical Hartley cir-
cuit using a 56 type tube. Two windings
only are used, the pick-up and the tuned.
which is tapped at a point about 9/20 of
the total number of turns from the ground
side of the circuit. The tap should go to
the cathode of the tube and should also
pick up the low end of the 100.000 ohm
grid leak. A lower value of leak should
be used in case blocking occurs.

If the intermediate frequency is 175 ke,
and the tuning condensers are 350 mmfid.,
then the tuned winding of T3 should con-
tain 102 turns of No. 31 enameled wire
on a one-inch form, with the tap placed
at the 46th turn from the ground end.
The tickler should contain 10 turns of the
same size, or finer, wire, and it mayv be
placed below the tuned winding. Or it
may be placed over the ground end of
the tuned winding provided that the two
windings are separated with an insulator
layer about 1/32 inch thick.

The Detector

This oscillator coil assumes that the
tuned windings of the r-f coils T1 and T2
contain 127 turns of No. 31 enameled wire
on a one inch form. The primaries of
these may contain 40 turns each of the
same or hiner wire, wound over the ground
end of the secondary and separated from
it bv a layer of insulation. The coils are
regular midget type coils encased in a
shield measuring about 2.5 x 225 inches.

The detector used is a full-wave diode
rectifier and triode amplifier known as the
55. It takes 2.5 volts on the filament, at

one 280. The first tube is both detector and oscillator.

FIG. 2

A six-tube superheterodyne in which four of the new tubes are used. There are three 58s, one 55, one 47, and

which voltage the current is one ampere.
This tube contains three plates, two for
the diode part and one for the triode. It
also has a cathode and a control grid. In
this circuit it is used first, as a full wave
diode rectifier, second, as a triode am-
plifier feeding into a transformer load,
and third, as an automatic volume con-
trol. The full details of this tube are
given in another article in this issue.

As a full-wave rectifier the two plates
connected to the secondary of TS5 and
the cathode come into play. Pulses of
rectified current are sent through the half
megohm load resistor connected between
the cathode and the center of the sec-
ondary of T5. This current establishes a
voltage drop across the resistor which be-
comes the detected signal. Carrier fluc-
tuations are removed from it by the 500
mmifd. condenser across the resistor.
Fluctuations occurring at an audio rate
are not removed but are impressed as the
signal on the control grid of the tube.
This is done through a 0.1 mfd. stopping
condenser and a half megohm grid leak.

The low end of this leak is connected
to B minus, or ground. A bias of 20 volts
on the grid of the tube is obtained by
lifting the cathode by this amount, which
is done by connecting the cathode to a
point on the voltage divider 20 volis up
irom ground. An 8 mfd. condenser is con-
nected across this resistor in order to
prevent audio frequency feedback which
would decrecase the gain. The value of
the resistance required depends on the
current in the resistor. It is marked 1,000
ohms, which assumes that the total cur-
rent in this resistor is 20 milliamperes.
The tube current is 8 milliamperes and
therefore the bleeder current is 12. The
other resistors in the voltage divider have
been determined on this basis and on the
normal screen currents for the other
tubes. The effective plate and screen

8
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The fourth is koth detector and amplifier.

voltages are assumed to be 250 and 100
volts, respectively.

The Automatic Control

The automatic control voltage is the
drop in the load resistor on the full-wave
detector. A half megohm resistor is con-
nected from the negative end of this re-
sistor and the grid returns of the con-
trolled tubes. This resistor serves as a
filter. In the drawing there is a 0.1 mfd.
condenser from the center tap of the sec-
ondary of T5 to ground. This is in the
wrong place and should be connected be-
tween the grid return end and ground.
Where it is it will partly short-circuit the
audio signal voltage on the triode part of
the detector tube. It is really not needed
hecause there is a condenser of the same
capacity associated with the first r-f cir-
cuit which serves the purpose. This con-
denser is connected from the ground and
the low side of the secondary of T1. There
1s no harm, though, in using 0.2 mfd. here.

The output stage is a regular push-pull
amplifier coupled to the detector-amplifier
with a push-pull input transformer. The
push-pull tubes indicated are the 42 power
pentodes. The two require a bias resistor
of 200 ohms, and this resistor should be
shunted with a 4 mid. condenser.

The 42 as available requires a filament
voltage of 6.3 volts and for that reason
two filament windings are shown, H1 for
2.5 volts and H2 for 6.3 volts. Undoubt-
edly, the 42 will be available in 2.5 volts
also. If there is a question of obtaining
the necessary 6.3 volts for these tubes,
a pair of 247 tubes can be substituted and
the 25 wvolt winding used. The only
change required would be the omission
of the cathodes and connecting the posi-
tive end of the bias resistor to the center-
tap of the filament. The center tap on
HI would then mnot be connected to
ground.
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Noise Elimination

WHY DOES a resistance across the
secondary of an audio transformer re-
move some of the crackling and sparkling
noises in a radio receiver?—G. H. A,
Pittsburgh, Pa.

The noises are due to electrical shocks
characterized by waves of steep wave
fronts. These induce very high voltages
in the secondary. If there is a resistance
across the secondary the peaks of these
voltages are reduced because current may
flow in the resistance and in the second-
ary. Hence the high voltages are not im-
pressed on the grid. The resistance across
the secondary serves the same purpose as
the r-f chokes in the anode leads of the

82 rectifier.
* ok k

Connecting Phonograph to Receiver

WHERE WOULD be the best place to
connect the phonograph pick-up to my
five tube midget receiver? It contains
only one stage of audio amplification and
if T connect it in the grid circuit of the
power tube I do not get sufficient volume,
and if I connect it in the grid circuit 1
don’t get anything—A. M., Yonkers, N. Y.

There is only one place to connect it
and that is in the grid circuit of the de-
tector. If you do it right there will be
plenty of amplification. You cannot con-
nect it from the grid to ground for then
the tuning coil will short circuit the pick-
up unit. Neither can you connect it from
the grid to ground if you remove the grid
clip which is connected to the coil, for
then the grid bias will not be right for
amplification. Remove the grgd clip and
put another one in place of it, and this
second clip should be connected to one
side of the pick-up unit. The other side
of the pick-up unit should be connected
to a tap on the bias resistor. You can do
this by making the grid bias resistor in
two units, one of 20,000 ohms and the
other of 10,000 ohms. Connect the 10,000
ohm resistor next to the cathode of the
tube. If your bias resistance is higher
than 30,000 ohms you can still make up
the total with one 10,000 ohm unit and
one other. Another way is to connect a
10,000 ohm resistor in parallel with the
grid bias resistor when you want to use
the phonograph. In this case one of the
pick-up terminals can go to ground.

x x %

Intermittent Reception

MY RECEIVER works intermittently.
At times the volume is fine but suddenly
it dies out completely, only to come back
after a while. On test everything seems
to be all right. Can you suggest a pos-
sible cause of the trouble?—W. C. W.,
Jersey City, N. J.

Intermittent defects are very difhcult to
locate because they are all right when the
circuit is tested. Often the trouble lies in
a resistor which opens when it becomes
heated. The set then dies and begins to
cool. When the temperature has reached
a certain value the defective joint closes
and the set plays again for a while.
About the only way to find the trouble is
to substitute all parts which may cause
the trouble, one at a time, until the de-
fective one has been found. Another
cause of intermittent reception lies in the

by-pass condensers. They break down
and become shorted. The voltage falls on
some element. The faults are self-healing
too in some cases. When this is the cause
it can usually be detected by measuring
voltages. Incidentally, the defective con-
tact may be in the heater circuit of the
tubes. The break occurs after the tem-
perature gets up to normal. Then the
circuit gradually dies down while the
cathode cools. This trouble works like a
thermostat. Sometimes when a circuit is
operating very near the oscillating point
it might break into oscillation, when re-
ception stops. The stopping may in turn
remove the cause of the oscillation and
the circuit will play again. In hunting
troubles of this kind it is well to leave
a voltmeter or a milliammeter in the cir-
cuit and to note what happens when the

volume stops.
* x *

Varying Inductance

A SHORT WAVE coil is wound like
a helical spring with heavy wire and with
turns well separated. I wish to vary this
inductance for tuning because the capac-
ity T use is only the self capacity of the
tube and the circuit. Will vou suggest
?\I means of doing so?—B. S, Newark,

Mount the coil so that you can stretch
it and compress it along the axis. As you
stretch it the inductance decreases and
as you compress it the inductance in-
creases. The range is not very great but
you don’t want a wide range in a high
frequency circuit like that.

* k%

Speed of Radio Waves on
Conductors

IN THE Lecher wire svstem it is as-
sumed that the speed of the radio wave
is the same as it is in free space pro-
vided that there is a negligible resistance
in the wires. Now suppose that the wires
be coiled up into very long solenoids and
placed side by side. Would the speed of
propagation be the same so that the wave-
length could be measured in the same
way?—G. W. F., Hoboken, N. ]J.

The wavelength could be measured in
the same way but not the frequency be-
cause the speed along the two solenoids
would not be the same as the speed of
the radio wave in free space. The speed
would be much smaller and the nodes
would be much closer together. The speed
would depend on the inductance and ca-
pacity per unit of length. The use of
long solenoids in this manner would re-
duce the problem to that of the resonance
wave coil. .

x %

High Pitch Squeal in Super

THERE IS a high pitch squeal in my
superheterodyne which I have just built.
It is practically the same at all settings
of the tuning condensers so it cannot be
a heterodyne. Will you kindly suggest a
remedy?—T. E. L, New York, N. Y.

The squeal is undoubtedly due to block-
ing of the oscillator grid. The easiest
way to stop this squeal, if it is due to
blocking, is to lower the value of the grid
leak in the oscillator. Another way is to
put a resistance in series with the stop-
ping condenser, either on the grid side

or on the tuning condenser side. Still
another way is to reduce the plate volt-
age. And still another is to put in a grid
bias resistor so that grid current will not
flow, or so that it will flow only a small
part of each cycle. Whichever remedy is
applied should not be overdone because
oscillation may stop entirely or the oscil-
lation may become so weak that the set
will be insensitive.
* %k sk

Construction of Colpitt’s Oscillator

IS IT possible to construct a Colpitt’s
type oscillator with two equal tuning con-
densers in series so that both rotors are
grounded? If so, please show a diagram?
—R. B. N,, Rye, New York.

It certainly is possible. For a diagram
of the circuit see page 13, May 21st, 1932,
issue of Ranio WorrLp.

* % %

Close Tuning

IS THERE any way of arranging con-
densers in a tuner so that one of them
will act as a very close adjustor, that is,
so that after the main condenser has been
adjusted approximately to the correct fre-
quency the other can be used for tuning
within a band of about 25,000 cycles, or
even less? What I have in mind particu-
larly is this: I have two oscillators, one
of which is very steady and of fixed fre-
quency. The other is similar but it is
tunable. I want to get a beat between
the two and I want this heat to cover
the entire dial from zero to 25,000 cycles.
I have tried a small condenser but it does
not seem to work. Incidentally, the fre-
quency of the fixed oscillator is 5000 kc.
—W. F. J., Columbus, Ohio.

Connect a very small condenser in se-
ries with a large variable condenser.
Then connect the two, in series, across
the main tuning condenser in the oscilla-
tor. The large wvariable condenser will
then act as a means for very close ad-
justment. The smaller the small con-
denser is in comparison with the large
variable, the closer the adjustment. As
an illustration let us assume that the main
tuning condenser is set at 100 mmfd., that
the small fixed condenser is 10 mmfd.,
and that the large variable condenser is
500 mmfd. The total capacity of this com-
bination when the large variable is fully
meshed is 108.33 mmfd. When the large
condenser is set at zero its capacity may
be 20 mmfd. The capacity of the combi-
nation of the three condensers is 106.66
mmifd. Thus the capacity ratio is 1.0156
and the frequency ratio is about 1.0078.
Thus at 5000 kc you can vary the beat
between zero and 39,000 cycles. If you
make the small series condenser 1 mmfd.
the range will be about 4,000 cycles.

* 4 4
Pick-up in Television

WHEN FLOOD-LIGHTING is used
for transmitting television by the direct
pick-up method does it make any differ-
ence what kind of light is used, or must
the light be white like sun light? What
will the effect be if only blue light is
used, which is very effective in the photo-
g&ectric cells?—F. W. L., Binghamton,
N. Y.

It depends much on what is transmitted.
If only one color is used many things
would appear black on the image which
actually are bright in sun light. The
effect would be just as unnatural as pho-
tographs taken with blue light. Suppose,
for example, that blue light only is used.
Any object not containing primarily blue
would appear black or at most gray. A
red object would certainly appear black,
just as it does in most photographs. In
order to show on the image there would
have to be red light present, and the pho-
tocells would have to be responsive to
red light. The image, of course, will not
show red and blue but everything will be
either bright or dark, but the reds in the
object will not be black. They may be
gray.
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WCFL ON 3 KW,
FULL TIME, AS
A NOVEL TEST

Washington

Its three-year fight for increased power
and day-and-night operation was tenta-
tively won by the American Federation
of Labor when the Federal Radio Com-
mission authorized WCFL, owned and
operated by a subsidiary of the federa-
tion, to increase its power from 1,500 to
5,000 watts and utilize unlimited time ex-
perimentally, instead of only day time.

The station’s frequency, 970 kc. 1s
shared by KJR, Seattle, Wash, 5,000
watts, and this cleared channel is desig-
nated by the Commission as a cleared
frequency, meaning only one high-
powered station can operate on that fre-
quency.

Follows Court’s ldea

However, in view of the court decision
in the WGY case, when the Schenectady,
N. Y., station was authorized to send si-
multancously with its sister station, KGO,
QOakland, Cal, the Board became con-
vinced that it was worth while trying out
WCFL and KJR, both on high power,
with about half the geographical separa-
tion as in the other case.

WCFL will move its transmitter from
Navy Pier, Chicago, to York Township,
111., and install new equipment.

The vote in the Board was 4 to 1, Com-
missioner Lafount voting in the negative.

No Interference at 1,500 Watts

The majority furnished the following
information:

Although the stations have shared this
frequency, WCFL’s power has been but
1,500 watts, and the geographical separa-
tion between Chicago and Seattle has been
sufficient to prevent interierence. With
the Chicago station operating with 5,000
watts, however, the separation may prove
to be insufficient.

The Court of Appeals of the District of
Columbia recently set a precedent in in-
terpretation of cleared channel rulings
when it ordered WGY, Schenectady,
N. Y., to operate simultaneously full time
with KGO, Oakland, Cal, on 790 kilo-
cycles.

In Public Interest

The court expressed the opinion that
public interest would be better served
with power stations operating on the
same cleared frequency unlimited time as
fong as the stations are sufficiently sep-
arated geographically, so that interfer-
ence will not result.

WINS to Move

WINS will move its studios from atop
the Hotel Lincoln to larger quarters at
114 East 58th Street. WINS will occupy
a four-story structure to be known as
the “WINS Building.” The studios in
the new location are far from completion
but because of the rapid growth of the
station’s activities the management feels
that it would be more satisfactory to
move into unfinished quarters than to
wait until such a time as the work will
be entirely completed.

MARINE RADIO FOR OIL TANKERS

The twenty-one ships of the Standard
0Oil Company of California are to be
equipped with marine radio. The installa-
tion will be made by the Mackay Radio
& Telegraph Co., a subsidiary of the In-
ternational Telephone & Telegraph Co.

5 Cities of 100,000
Have No Station

‘Washington.

Five cities of more than 100,000 popula-
tion have no broadcasting stations, al-
though they receive service from stations
in surrounding localities. These six cities
are:

Duluth, Minn.

Lowell, Cambrdge and Lynn, Mass.

Elizabeth, N. J.

Duluth is in the Fourth Zone, the other
cities in the First Zone.

PATENT DENIED
T0 U.S. AGAIN

Philadeiphia

The Circuit Court of Appeals upheld
the decision of the District Court of Wil-
mington, Del., which decided that patents
obtained by Percival D. Lowell and Fran-
cis W. Dunmore while they were em-
ployes of the Bureau of Standards, De-
partment of Commerce, should not be de-
creed the property of the Federal Gov-
ernment. These patents were assigned by
the inventors to Dubilier Condenser Cor-
poration of America, which was sued by
the government, which sought the con-
veyance decree.

The patents concerned principally the
operation of a receiver from the alternat-
ing current electric light mains, particu-
larly the power amplifier, although all
three sections were involved—radio fre-
quency amplifier, detector and power am-
plifier.

The court in its opinion said:

“We have carefully studied the record
in this case, first, with the assistance of
the very thorough briefs and, again, in-
dependently of the briefs. . . .

“Tt will be enough to say that, in ac-
cord with the learned trial judge, we find
no evidence that would sustain a finding
that Lowell and Dunmore were assigned
by their superior to any research or de-
velopment problems involving the inven-
tions in controversy.

“Having given particular attention to
dates, about which these questions re-
volve, we think the most that the evi-
dence shows is that Lowell and Dunmore,
after completing their inventions in sub-
stance, called them to the attention of
their superior who, being greatly inter-
ested, permitted and encouraged them to
pursue their work in the laboratory and
perfect the inventions in detail. All this
amounted to conduct after the event and
is therefore not controlling.

“The decrees are affirmed.”

In another case involving these patents
—Dubilier vs. RCA—a district court held
that the two Government employes did
not invent anything but merely assembled
into a working set the devices known to
the prior art.

New Zealand Woman
Hears WRVA Direct

Mrs. Cora Judd, Tauranga, Bay of
Plenty, New Zealand, using an Atwater
Kent Model 60 eight-tube receiver, heard
Pat Binford and the Old Timers in a pro-
gram of Hill Billy music from WRVA,
Richmond, Va. There was no fading.

The distance is approximately 10,000
miles one way and 14,000 miles the other.
The station uses 5000 watts and a fre-
quency of 1110 kilocycles.

AMATEUR AT 33
SETS A REGORD;
CALL IS WGFZA

A new claimant for the title of youngest
licensed radio amateur is Alan T. Margo,
of Porterville, Calif.,, 9% years old. Alan
passed his government radio operator’s li-
cense examination and received his station
license from the Federal Radio Commission.

Alan, who has just completed the fourth
grade at school, is the proud owner of
W6FZA. He has been interested in radio
for a little more than a year and has built
several sets during that time. He is able
to receive the international Morse code at
15 words per minute at present, while the
government licensing requirement is only
ten words.

Has 5-Watt Transmitter

His first transmitter, constructed from in-
formation supplied by the American Radio
Relay League, the national amateur organi-
zation, is a single-tube affair of about five
watts power. Alan plans soon to install a
more elaborate rig, however, incorporating
some recent developments in amateur equip-
ment.

His father, Albert T. Margo, also was
a youthful radio enthusiast, having built and
operated an amateur spark transmitter under
the call “NV” as a high-school boy, in 1910.
He later had Signal Corps experience, and
is now re-entering the amateur ranks with
a new station of his own, as yet unlicensed.

“Sons Know More Than Fathers”

Concerning the participation in amateur
radio of young boys, Mr. Margo says:

“T believe that any boy of average in-
telligence and fair determination can pass
the examinations, especially if he has some
help from his father. The trouble is that
most fathers do not know as much about
radio as their sons.”

Information concerning amateur radio can
be obtained from the American Radio Re-
lay League headquarters, at West Hartford,
Conn.

Court Won’t Clarify
Short-Wave Ruling

‘Washington.

The Federal Radio Commission, which
applied to the District of Columbia Court
of Appeals for clarification of an order
issued by the court, or permission to
reopen the case involving forty domestic
short-wave commercial frequencies for-
merly held by the United Wireless Com-
munications Comnany, has to accept the
order as originally issued, without clari-
fication and without permission to recon-
sider the cases. The court so ruled.

The communications company went
into bankruptcy and the court ordered
the frequencies be assigncd by the Com-
mission as it saw fit to Radio Corporation
of America and the Mackay Radio and
Telegraph Company, saying “the public
is entitled to service,” and these two com-
canies have shown they can render it.

RCA had obtained a stay preventing
the Commission from issuing licenses for
any of the forty frequencies to any other
company than the court indicated.

FULL TIME FAVOREDV FOR KGGC

Washington.
An examiner of the Federal Radio Com-
mission has recommended full time for
KGGC, San Francisco, Calif.,, due to the
Commission’ denial of a license renewal
to KFQU, Holy City, Calif.
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VISION SENT T0
SOARING PLANE
ONULTRAWAVE

Los Angeles, Calif.

A motion picture was received for the
first time by television aboard a plane roar-
ing through the skies. The plane was more
than a mile above the city.

This experiment was made possible by
Harry R. Lubcke, director of television for
the Don Lee Broadcasting System.

Using a new type cathode ray receiver
embodying his own patents on scanning and
synchronizing, for operation away from city
electric light mains common to both trans-
mitter and receiver, he sent the image of a
motion picture actress and it was received
aboard a speeding Western Air Express
plane. The film was transmitted to the
plane from W6XAO, at Seventh and Bixel
Streets, Los Angeles.

On the receiving screen high up in the
clouds in the darkened plane the image ap-
peared. The screen was eight inches square,
and the moving figure turned and acted
exactly as it was reproduced from the strip
of film being transmitted far below. The
receiver was an electrically-operated cabinet
model, intended for home use, with three
knobs mounted in the familiar arrangement
of the average home radio set.

Used Ultra Frequency

In addition to the unusual characteristics
of the receiver, the experiment was further
advanced by use of the ultra-high frequency
of 44,500 kilocycles, or 634 meters, as a
channel of transmission for the film.
W6XAO, which is rated at 150 watts,
operates on that newly-allocated television
channel, transmitting an image of eighty
lines at fifteen frames a second.

This ultra-high frequency has the decided
advantage of providing a steady signal not
subject to the usual “fading” and erratic
behavior common to the commercial waves
and other television channels now being
generally exploited. This frequency is
known as a quasi-optical channel.

“The waves emitted by the transmitter
behave in a manner similar to light waves,”
said Lubcke, explaining this point after the
experiment. “Thus the strongest signals
were received when there was an unob-
structed line of sight from transmitter to
receiver.”

As a result of the flight new data have
become available to future television records.
An air contour map showing W6XAO
signal intensity over Los Angeles and sur-
rounding territory was devised. It was found
that a particularly strong beam of signal in-
tensity was located at a northeasterly direc-
tion from the transmitting station.

Unaffected by Shocks

The ruggedness and reliability of cathode
ray type television receivers was ably
demonstrated. The Lubcke receiver used in
the tests withstood the shocks of take-offs
and landings six times, without any effect
on its operation whatsoever.

Lubcke is a graduate electrical engineer
from the University of California. He
superintended installation of W6XAOQ last
December and has been continually engaged
in pioneering research. 'The station oper-
ates on regular schedule daily, except Sun-
days, from 6:00 to 7:00 pm., P. S. T,
transmitting motion pictures and other
images for experimental purposes.

He was assisted in the aeroplane experi-
ment by Philip C. Tait, Frank M. Kennedy,
J. Glenn Turner and Theodore Denton, all
of the W6XAO television staff. Allen
Barrie, veteran airmail flyer, piloted the
plane.

Forum

Full of Joy

ALLOW ME to congratulate Mr. Rod-
man Markham on his splendid article,
“Getting Rid of Noises,” published in
Rapro WorLp, May 21st issue. Every word
of it was very interesting and a lot of help-
ful information will be obtained by the many
service men who read your magazine. More
information of this kind, I am sure, will be
welcomed by your readers.

I would like also to thank you for the
valuable tube information published in
recent issues. In fact, there are so many
things I would like to thank you for it
would require a book to write them in.

I have been reading your magazine ever
since you published the first diagram of the
famous Diamond of the Air, by Herman
Bernard, which reminds me of the song, “I
Still Get a Thrill Thinking of You.” Those
were the good old radio days, believe me.

Sypney J. WRIGHT,
506 West 179th Street, N. Y. City.

DERBY SHOWN
BY TELEVISION

London.

Using drums with mirrors at displaced
angles, both at the transmitter and at the
receiver, John Logie Baird, Scotch inven-
tor working in London, treated a theatre
audience of 4,000 to a 7x9-foot television
showing of the Derby. It was England’s
first demonstration in a theatre of such
large-size television, and at the end of
the race the audience leaped to its feet
and shouted its approval. Somebody
cried “Author!”, by force of habit, and
a friend backstage pushed Mr. Baird for-
ward

The inventor seemed quite embar-
rassed, and words failed him, but he was
able to bow stiffly. Afterward he told
interviewers that the results were fairly
good, considering the enormous technical
problems involved in the transmission
between Epsom Downs and London.

The audience fully enjoyed the show-
ing, particularly as it could distinguish
the progress ot one horse from that of
another, and in some instances even to
identify the horses because of the stripes
worn by the jockeys.

Large drums were used, with thirty

mirrors around the circumference. A
high degree of illumination was thus
obtainable, and it was necessary for

large-size projection. The pictures were
about three times as large as those Mr.
Baird usually shows in private demon-
strations.

Direct pickup was used at the race-
track. A special camera was devised for
this work.

Natural sunlight illumination of the
subjects was used, and the camera’s pro-
jection on its ground glass scanned, the
drum feeding photo-electric cells. The
current impulses put out by the cells,
equivalent to the light impulses received,
were sent over a radio wave and picked
up by a receiver in the theatre. The out-
put of the receiver fed a series of neon
lamps, which were scanned at the receiv-
ing point, and the result projected on the
theatre screen.

ROOSEVELT MEDAL TO MILLIKAN

The Roosevelt Memorial Association
will award the Roosevelt medal for dis-
tinguished service in science to Dr. Rob-
ert A. Millikan for his researches in the
field of electricity. Dr. Millikan is direc-
tor Norman Bridge Laboratory, California
Institute of Technology. He is a Nobel
prize winner.

CONVENTION ON
AIR FOLLOWING
6-MONTH PLAN

Arrangements for broadcasting the na-
tional conventions in Chicago, the result
of six months of conferences among po-
litical party leaders and officials and en-
gineers of the National Broadcasting
Company, are very complete.

The running story of the conventions
will be handled by William Hard, political
observer, and Graham McNamee, chief of
the NBC announcing staff.

The NBC engineering staff moved into
the Chicago Stadium six days before the
opening of the Republican convention to
complete the setting up of microphones
and the installation of wire lines running
to special positions. The convention
opened June 14th.

Parabolic Microphones Used

The parabolic microphones, placed on
either side of the rostrum facing the dele-
gates, make it possible to pick up for all
networks operating from the stadium the
voice of any one speaking from the floor,
or the sound of any floor demonstrations.
From the control room these “radio ears”
may be aimed or focussed in any direc-
tion. They also are attached to a public
address system so that all delegates may
}f}iear clearly anyone speaking from the

oor.

Lowell Thomas, author, traveller and
news broadcaster, went to Chicago to re-
port the Republican and Democratic na-
tional conventions as the first feature of
his new daily news summaries under the
sponsorship of the Sun Oil Company.

Quits “Digest” for Oil Company

Other important and interesting news
events will be included as wuysual in
Thomas’ summaries, which will continue
from New York following the adjourn-
ment of the Democratic convention.
Thomas, who recently signed a long-time
contract with his new sponsors, had been
broadcasting his daily news talks over
NBC networks since 1930 for the “Lit-
erary Digest.”

Author of twenty books and a lecturer
who has appeared in practically every
English speaking city in the world,
Thomas was widely celebrated as a re-
porter and traveler before he entered ra-
dio. He was born in a Colorado mining
town, and while still in his early twenties
led two expeditions into the Arctic. Since
then his explorations have included ex-
tensive tours into Malaya, Upper Burma
and Central Asia.

Thomas gave the world its first account
of Colonel T. E. Lawrence, mystery man
of Arabia, and toured India with the
Prince of Wales. At the suggestion of
President Wilson he was appointed to
record the history of the World War, and
he was one of the first correspondents to
enter Germany after the armistice.

WGN Signs Two Sponsors
Chicago.
The Gordon Baking Company and the
Delatone Company have signed contracts for
time on WGN. The baking company will
sponsor the time signals three times a day,
at 9 am., noon and 2 p.m. This contract is
for six weeks. The Delatone Company has
taken the period from 2 to 2:15 each Sun-
day afternoon with a program featuring
Lawrence Salerno, Italian baritone, and
Allan Grant, pianist.
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LEAGUE ASKS
AUDIENCE RUN
AIR CHANNELS

Chicago.

The American Radio Audience League
has been formed, with keadquarters at 59
East Madison Street, Chicago, to bring
about a complete revolution of the United
States system of radio. The object is to
entrust “the financially valuable broadcast
channels to competent agents representing
the audience, rather than sellers of trans-
mission.”

Excessive advertising, lack of consistency
of the service at any dial point, and grant
of powers to unqualified persons to deter-
mine the content and character of radio
programs are charged in a memorial
addressed jointly to the Senate, the House
and the Federal Radio Commission.

Harris K. Randall is executive director,
Herbert Bebb, 29 South l.a Salle Street,
Chicago, 1is treasurer, while there are
twenty-three members, mostly educators
located in Chicago and Evanston, on the
provisional committee.

Charges Free Monopolies

Randall in a circular letter to listeners
says:

“Long ago I became convinced of the fact,
now openly proclaimed by leading trade
papers, ‘that the average broadcast program
carries altogether too high a percentage of
station and sponsor “lineage,” and that these
impositions on the time and patience of the
listener are restricting the wider use of
radio receivers, the size of radio audiences,
and the demand for new sets.’

“Here are the facts as they affect both the
audience and the radio trade:

“(1) While the price of receiving sets has
fallen low, the broadcast advertising busi-
ness (though similarly over-expanded) has
waxed fat on its free monopolies of access
to several billion dollars worth of receiving
apparatus paid for by the public—an open
door to most of America’s purchasing power.

“(2) With the broadcast channels now
apparently free from the ‘private property’
threat, the way seems open to make them
public resources in fact as well as in theory
—to conserve their tremendous value and
use it to finance real uninterrupted public
service on the air.

“(3) If that value were collected by the
government as a tax, little if any of it would
ever be expended for the broadcasting that
the public wants to hear and the receiver
industry needs.

Wants Audience to Control Air

“(4) Both the collecting and the expend-
ing would therefore be better done by the
most competent discoverable licensees, acting
as local ‘business agents for the radio audi-
ence, Who should they be? Write your
own ticket—but hardly anyone could be
worse qualified for such responsibilities than
men -vith ‘over-expanded’ transmitters on
their hands which can be kept profitable
only by a corresponding over-expansion of
air advertising.

“Practically everybody else stands to gain
by such a clean-up. Notice that it does not
mean depriving jazz-lovers of their ‘hot’
music, nor advertisers of their audience, nor
‘networks’ of their outlets, nor broadcasters
of their transmitting properties. What it
does mean is giving everybody who has
anything to sell a free field to sell it in:
programs, recording, wire transmission,
radio transmission, channel occupancy—the
last-named ttem to be managed and marketed
by licensed agents for its rightful owners
(the audience).”

Frances R. King Heads
NBC-RKO Bureau

With the recent announcement of the ap-
pointment of Frances Rockefeller King to
take charge of the coordinated Private En-
tertainment Bureau of NBC and RKO,
George Engles, managing director of NBC
Artists Service, also announced the fol-
lowing appointments to his staff:

William B. Murray, recently of the Jud-
son Radio Program Corporation, in charge
of booking popular talent for radio and
personal appearances.

Marks Levine, of NBC Artists Service,
in charge of booking classical talent for con-
cert and operatic engagements for both radio
and personal appearances.

Ernest Chappell, formerly of the staff of
WHAM, NBC associated station at Roches-
ter, N. Y., and more recently with Adams
Broadcasting Service, to act as NBC Artists
Service contact man between NBC program
and sales departments.

Ernest Cutting, to act as contact man be-
tween NBC Artists Service and Radio-
Keith-Orpheum Corporation.

Clifford Cairns, manager Artists and
Repertoire Division RCA-Victor, and his as-
sistant, Joseph Higgins, and their respective
staffs, to join NBC Artists Service in
charge of recordings and booking dance
orchestras.

HEARING HELD
ONWJSV SALE

Washington

The reasons of the Columbia Broad-
casting System for desiring to buy WJSV,
Mount Vernon Hills, Va., situated near
the estate of George Washington, were
set forth before the Federal Radio Com-
mission, which sat en bloc to hear the
case.

The principal reason set forth was that
the chain desires a Washington outlet
that will not cause interference due to
inability to mesh chain broadcasts. Mount
Vernon Hills is just outside Alexandria,
Va., which is across the Potomac from
Washington, and CBS wants to feature
more events of national importance eman-
ating from the capital, tieing in the sta-
tion with its own chain, and utilizing a
remote control line about fifteen miles
long, from Washington to the transmitter.

W]JSV operates on 1460 kc and uses
10,000 watts power. At present CBS is
using WMAL as its Washington outlet,
but cites instances of interference.

Col. Charles 1. Stengle, representing
the board of directors of WJSV, said that
if the proposed purchase is sanctioned
Washington will receive better service
and programs.

Speaking for CBS, Harry Butcher said
that if the application is granted a new
studio and transmitter will be erected.

The actual transfer of ownership would
be to the Old Dominion Broadcasting
Company, wholly-owned subsidiary of
CBS. Sam Pickard, vice-president of
CBS, said CBS will be financially liable
and vouched for the financial integrity of
the Old Dominion company.

Andrew Ring, engineer for the Com-
mission, pointed out that CBS would con-
trol 7.4 of the quota units in the United
States, counting ownership and leases.

CONFER ON AUTO RADIO

Efforts are being made to standardize
automobile radio. Co-ordination is being ef-
fected between the Society of Automotive
Engineers and the engineering division of
Radio Manufacturers Association, Inc.

NBC WOULD PAY
$600,000 FOR
KPO IN 7 YEARS

. Washington.

The.pnce the National Broadcasting Com-
pany is to pay for KPO, San [Francisco,
1s $600,000, payable in five annual instal-
ments of $100,000 and two annual payments
of $50,000 each, all without interest. This
fact was brought out at a hearing before the
Radio Federal Commission, sitting en bloc,
on the question whether the proposed sale
should be approved.

How much was to be paid had nothing to
do with the Commission’s problem, but
rather the point considered was whether
NBC has too great a hold on the Fifth
Zone as it is, for in station quota units it
has about four times as much as the Co-
lumbia Broadcasting System. A unit is a
basis of rating adopted by the Commission
which takes into consideration the service
area.

Board Engineer Speaks Up

Andrew W. Ring, an engineer of the Com-
mission, gave the facts as follows: In the
metropolitan area of San Francisco NBC
has 10 units of the total 14.3 allotted to that
district, while in the State of California
NBC stations total 15.8 units out of a total
of 38.84 assigned. He cited the NBC units
as 428 for the Fifth Zone (comprising
several States), while CBS had 10.55.

It was the first time the question of the
comparative standing of the two big chains
ever had been raised before the Commission
in connection with station licenses. Nor
was the question brought up or discussed
at all by any representative of CBS, but
only by the Commission engincer.

KPO_went on the air in 1922 and has
been losing money every year since then, due
to the policy of the owners to admit only
the highest types of sponsored programis,
and to refuse to permit direct quotation of
prices and other practices deemed unethical.

Has 50,000-Watt Permit

H:gle Bros. Stores, Inc, and the Chronicle
Publlshmg Company are the joint owners.
}’fhe station is licensed at 5,000 watts but
as a construction permit for
ItIstq\l;&edLat 100 w;;tts. 2l wats

o . Laughlin, manager of the i
testified that NBC would decrease thesget;i%ri]t,
and further improve the service, as chain
programs are very popular in the West.

Don E. Gilman, vice-president of NBC
explained that the station already is used
as an NBC key station, for the gold net-
work, but that programs will be improved
because reduced deficits will enable spend-
Ing more money for talent. He disclosed
that when business conditions improve, NBC
plans to run a dual wire line between the
East and West Coasts, using KPO as
Western outlet. Greater variety of pro-
grams, as well as better regularity of inter-

change, is expected as the result
e esult of the dual

IGLOOS RADIO-EQUIPPED
Some of the 7,000 Eskimos in Arctic and
sub;Al"ctic Canada have radio receiversatiln
thelyl.lgloos, hand a few have sets on their
auxihary schooners at Aklavik. near th
mouth of the Mackenzie River. r’i‘herre i§
no depression in eskimo-land.

SCHOOL MANUAL UNDER WAY

A manual is to be issued by Radi -
facturers _Association, Inc., yon ar;(()iitl)v[ a:#d
sound equipment in schools. The Office of

Education, Department of I i
e it., nterior, sug-
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A THOUGHT FOR THE WEEK

LFRED E. SMITH has had a broad-

casting studio installed in the Empire
State Buwilding at Fifth Avenue and 34th
Street. Query: Will Myr. Chrysler enjoy
his radio set as much as he once did?

DIO
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Corporation, 145 West 45th Street, New York, N. Y.
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president, 145 West 45th Street, New York, N. Y.; Herman
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Rolend Burke Hennessy, editor; Herman Bernard, man-
aging editor and business manager; J. E. Anderson, tech-
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The “Closed” Channels

OO much concentration of the air

privileges has been charged time and
again, with the National Broadcasting
Company a frequent target. This com-
pany is wholly owned by Radio Corpora-
tion of America.

Interest in this phase of the licensing
problem has never been openly asserted
by the Federal Radio Commission until
now, when NBC seeks to buy out KPO,
San Francisco, for $600,000, a 5,000-watt
station with a 50,000-watt construction
permit. The Commission, at its hearing,
has an engineer testify to the high per-
centages of quota units now to the credit
of NBC, in the metropolitan section of
San Francisco, in the State of California,
and in the Fifth Radio Zone, with com-
parisons with the much smaller holdings
or leases of the Columbia Broadcasting
System.

Again, when CBS itself seeks to buyv a
station, WCJS, Mt. Vernon Hills, Va.,
the station’s land taking in a little of the
estate of George Washington, the quota
units that would be held by CBS, com-
pared to all the units allotted throughout
the United States, are cited by the Com-
mission’s engineer. It is as if for the very
purpose of giving recognition to the fact
that concentrated holdings are growing,
for obviously when independent stations
sell out to chains, selling their very ex-
istence, their independence goes with it.

In radio broadcasting big business is
growing bigger and little business is grow-
ing smaller, when one rates the situation
on the basis of service area and type of
programs, rather than by the mere rote
of counting stations. The smaller ones
grow less important merely because the
larger ones grow better, though individ-
ually the smaller ones may not be de-
graded a bit.

However, the mere notation of the
growing enormity of the enormous will
not help the Commission or the public
much. Radio has become so well estab-
lished in home life that listening in is
almost second nature, and it puts a se-
vere strain on the stations to have to
furnish highly acceptable programs day
after day, even hour after hour. With
such a close association as exists between
life itself and radio at large, naturally
the public becomes critical of what is
transmitted. The less to listen to, the
broader the mind. Now with so much
on the air that the public wants, and in-
deed gets, entertainment is furnished that
may run to $40,000 or $50,000 ' an hour
over a single chain. How small stations
are to furnish programs with a large,
1amous orchestra, a guest conductor, a
featured artist and some guest artists, all
of whom get from hundreds to thousands
of dollars for a performance. is impos-

CELEBRITIES HONOR CELEBRITIES

More than a score of radio stars assembled to fete Pierre Brugnon, master of
ceremonies of the “Evening in Paris” program, during the 182nd performance of that
feature on Monday night last, over the WABC-Columbia network. The program was
in the nature of a studio party and brought to the microphone distinguished guests.
Among them were (l. to r. top) Lanny Ross, Stoopnagle and Budd, Kate Smith, Morton
Downey, and (below) Singin’ Sam, the Boswell Sisters and Norman Brokenshire.
Seen in the center are Alice Remsen and Pierre Brugnon of the “Evening in Paris”

cast.

sible to determine from any economic
viewpoint.

In one sense, therefore, the critical pub-
lic is itself voting for concentration of
air privileges on large and powerful
chains, while on the other hand it may
be unambitiously opposing that as de-
structive of competition and against the
American principle of open opportunities
in natural resources. However, there is
no such American principle. The plan of
American business has been on the op-
posite scale. And there really isn’t any
competition when the local fife and drum
corps, nice boys but dull musicians, is on
the air from a small station, while Walter
Damrosch’s symphony orchestra is on the
air from a host of other stations.

Because such perplexities as these seem
insoluble, torment the mind and offer no

surcease, we create such official bodies
as the Federal Radio Commission, which
is empowered to worry over them to the
fullest.

Perkins Sinks to 10-a-Day

Ray Perkins, National Broadcasting Com-
pany wit, had a tough time the day he fin-
ished his old Jergens program and started
his new Barbasol program. He had a re-
hearsal for Barbasol, a rehearsal for Jer-
gens, a performance for Barbasol, a per-
formance for Jergens, four personal ap-
pearances at the Fordham Theatre, in the
Bronx, New York City; a benefit at
Scarsdale, N. Y., at 10 p. m., and a per-
sonal appearance at a Bronx high school,
which made ten sessions in one dav.
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STATION SPARKS

By Alice Remsen

““The Mountaineer’’

For Moenshine and

Honeysuckle
WEAF, Sundays, 2:30 P.M.

The strength of a lion, the manner quite
mild;
The guile of a serpent, the heart of a
child;
The wisdom of ignorance, faith of a saint;
Resistance to hardship without a com-
plaint.

A preacher of kindness, though willing to
fight.

A homely philosopher shedding the light,

With great understanding of everyone's
need;

A pattern to go by in word and in deed.

As clean as a birch tree, straight as a
dart;

?

With good honest handclasp reaching the
heart.

A man plain and simple, with eyes of a
seer;

A son of the southland, a real moun-
taineer.

—A. R.
* ok k

And in the character of Clem Betts, as
played by Louis Mason, in Luiu Vollmer’s
great southern epic, “Moonshine and
Honeysuckle,” we find a typical American
mountaineer played with rare charm and
understanding. Miss Vollmer thoroughly
understands the nature of our people of
the Carolina and Kentucky mountains.
She has lived among them and written
about them for years. “Moonshine and
Honeysuckle” is a fine piece of writing,
still interesting in spite of being on the
air for over a vear. Tune in and hear

these mountain folk; you'll like them.
* ok Xk

News of the Studios
WABC

To make things harder for harassed
sponsors, who are frantically budgeting
their advertising expenses, Columbia has
increased its rates for time on the air to
$800.00 per hour for time after 6:00 P.M.
This is an advance of $150.00 an hour
over the old rate. It seems to me that
summer is a poor time to increase rates,
especially under present financial condi-
tions, when advertisers are cutting ex-
penses to the bone. Granted that even
with the new rates, WABC is the lowest
priced high-power station in the New
York area, nevertheless, boosting prices
right now is not the way to attract new
customers.

* & %

The new Gem Safety Razor program
may now be heard over WABC and a
coast-to-coast Columbia network every
Sunday evening from ten to ten-thirty.
Ed Sullivan has charge of the program,
so you may be sure of a worthwhile
broadcast, with different guest stars each
week and Jack Denny’s internationally
known orchestra furnishing the rhythms.

k  x %

Admirers of the versatile Irving Kauf-
man may now hear this clever baritone
and mimic on Monday, Wednesday and
Friday evenings at 8:00 P.M. He is fea-
tured on the Bath Club variety series,
and on Friday mornings from 11:00 to
11:15 A.M. he may be heard as “The
Singing Grocer” on the Bab-o Bright
Spot series. P

NBC

And now Mary Roberts Rinehart's fa-
mous Tish stories are on the air. Tish,

Lizzie and Aggie, are old favorites of
mine and I regret exceedingly that I shall
be unable to listen in to all their humor-
ous escapades, Monday nights being
taken up for me by the “Evening in
Paris” program. I can assure other lis-
teners, however, of a rare treat if they
tune in on the NBC-WJZ network Mon-
day nights at 10:45 P.M.; as for me, I
must be content with Tuesday and Wed-
nesday evenings at the same time.
* ok *

Charlie Agnew and his singing orches-
tra replaces Herbie Kay’s orchestra on
the Yeast Foamers program, broadcast
from the Chicago NBC studios, 2:30 P.M.
each Sunday afternoon. Agnew, the
young fellow who stepped into Paul
Whiteman’s shoes at the Edgewater
Beach Hotel when Whiteman hit the
vaudeville trail, has a singing-playing
combination that is already well known
to radio listeners through their broadcasts
from the hotel. He started as a drummer,
and has worked his way through the en-
tire orchestra, playing any instrument. He
worked with Vincent Lopez, Charles
Strickland, Harry Yerkes and Del Lampe
before he formed his own band.

* ok ok

The NBC Artists Service Musicale,
formerly heard on Wednesdays, has
changed its schedule to Tuesday evenings
at 9:00 P.M. J. Alden Edkins, baritone
and Atwater-Kent prize winner in 1931,
will be featured with Erno Rapee and a
35-piece orchestra in a series of four pro-
grams on the new schedule.

* X ok

WOR

The WOR press department has put its
collective heads together in an effort to
work out a novel feature for the summer
months. Under the general title of “The
Man in The Street” it hopes to present a
vivid cross section in the thoughts and
aspirations of the average man or woman.
The program will be spotted three times
a week, each program to run ten minutes.
The newsboy, the street sweeper, the
longshoreman, the captain of a tug-boat,
the old lady who goes each day to the
park with a bag of bread for the spar-
rows—all will find a place.
* ok %

An analysis of WOR programs in a
total weekly broadcasting time of 11714
hours brings out the fact that jazz music
has the best of it, with 36 hours and 40
minutes; other music, 22 hours, 20 min-
utes; informative matter, i8 hours, 20
minutes; culture owns 16 hours; educa-
tion, 8 hours, 15 minutes; calisthenics, 7
hours, 30 minutes; topical news bulletins,
debates, etc., 2 hours; time and weather
announcements, 5 hours, 10 minutes; re-
ligion least of all, 1 hour and 15 minutes.
Rather interesting and typical of the age
—jazz on top, reiigi‘?n on the bottom.

*

Sidelights

EDDIE WALTERS, original ukulele
hound, has written his first song, and is
tempting fate by publishing it himself:
‘tis a pretty thing, titled, “Since You
Went Away, Sweetheart” ... GEORGE
SHACKLEY'’S eggs (laid by hens, please)
are popular at WOR—forty cents a dozen
... EVERETT MITCHELL'S great-
great-grandmother was a Penobscot In-
dian . . . BROWNING MUMMERY, of
NBC’s Merrie Men quartet, is an Aus-
tralian . . . FRANK PARKER is an
honest-to-goodness New Yorker; he was
born on the lower East Side ... Here
are a few Pennsylvania-borr. NBC artists;
JACK FULTON, Phillipsburg; ROBERT
ARMSRUSTER, Philadelphia, and HOW-=-

ARD CLANEY, Pittsburgh ... MOR-
TON DOWNEY once sold phonographs
for fifteen dollars a week . .. SINGIN’
SAM’S first date on the air was in the
Hoosier state and he advertised lawn-
mowers . . . JOE SANDERS was born
in Thayer, Kansas . . . EDDIE DUCHIN
shuts his eyes when playing hot choruses
... JACQUES D’AVREY likes to ride
horseback along the bridle paths of Cen-
tral Park ... LOIS HAVRILLA has
taken up horticulture . . . TED JEWETT
was born in Japan ... Jersey-born NBC
artists include PHIL COOK, East Orange;
ED THORGERSON, Elizabeth; JAMES
WHALEN, Newark; CHARLES KEN-
NY, West Orange, and JACK PARKER,
Englewood ... BEN ALLEY is Loew-
vaudevilling . . . JOE SANTLEY would
be a good bet for the air ... BILL
CARD will be radioman for Joe Morris
upon his return from *vacation-land.
* %

ANSWERS TO CORRESPONDENTS

M. H. SCHONTZ, Palmyra, N. J. ...
Am running Ben Bernie’s biography in
this issue.

ALBERT MILLETT, London, England.
... When you reach this side join our
Short Wave Club. Glad you like the page.

*k ok Xk

Biographical Brevities
ABOUT BEN BERNIE

Born in Brooklyn, right name Benja-
min Ancel, the son of a blacksmith. His
father decided he would be an engineer,
his mother decided he would become a
violin virtuoso and so Benjamin got a job
demonstrating violins ($4.98, case in-
cluded) in a New York department store.
Even in those early days, (the boy was
seventeen), Ben was given to wisecracks.
One day he was explaining to an amused
group of onlookers that the life of a vio-
linist was a very low one, but if anyone
insisted on becoming a fiddler, one of
those $4.98 specials was as good, or as
bad, as any other instrument.

Joe Schenck was among the amused
spectators—so was Ben’s boss—and so the
erstwhile musical salesman took the try-
out offered by Schenck for the Loew Cir-
cuit. His brand of humor clicked, and
Benjamin Ancel became Ben Bernie of
the team of Bernic and Klass, at $35 per
week.

Once during those early vaudeville days
Ben aspired to the classics. He was at-
tempting a violin solo in a small Kentucky
town, when a native of the foothills turned
the course of the Bernie career. Ben's
music had failed to move the house. The
native made several scathing remarks.
Ben talked back; the crowd roared and
demanded more—that made Ben know
what they wanted—comedy, nothing else
but. And so he teamed with Phil Baker.

Pay checks improved; then with the
war the partnership dissolved. When the
conflict was over, Ben was seized with
an idea for a new type of dance band,
with the conductor doing something be-
sides beating the air with a baton. The
result of the idea was big-time and head-
line vaudeville. Ben was booked into the
Hotel Roosevelt Grill in New York for a
month. Ben and his band stayed five
years—then came London, Hollywood and
Chlcagp, and present indications point to
an epidemic of Bernie-i-tis sufficiently
widespread to keep the Old Maestro go-
ing for many years. Vaudeville has him
now, Columbia coast-to-coast network
broadcasts him,

Golf, horses., contract bridge and ham-
burger sandwiches are the Bernie favor-
ites. He’s crazy about police dogs, sen-
timental about old friends, generous—a
swell guy.

L Y

(If you care to know something of your
favorite artists, drop a card to the conductor
of this page. Address her: Miss Alice

Remsen, care Radio World, 14
St.. New York City.) S dsth
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BOARD DECREES
SYNGHRONIZED
WAVES FAILURE

Washington

Synchronization of high-powered sta-
tions, as exemplified by the matched
crystal control of WEAF-WTIC and of
WJZ-WBAL, has failed, the Federal
Radio Commission announced, after hold-
ing a hearing on the application of the
stations for permission to continue the
experiment beyond June 15th. Permission
was denied.

WEAF, New York, has been syn-
chronized for more than a year with
WTIC, Hartford, and there have been
conflicting reports as to the effectiveness
of the experiment, the same being true
of WJZ, New York, and WBAL, Balti-
more, although interference was less, due
to greater geographical separation. The
New York stations are owned and oper-
ated by the National Broadcasting Com-
pany, while the tied-in stations have their
independent frequency, which they used
during hours of non-synchronization.

Impairment, Says Board

With low-powered stations better re-
sults might be obtained, the Commission
found, but with high-powered ones the
disadvantages far outweighed the advan-
tages. A statement by the Commission
set forth:

“The experiments have resulted in im-
pairment and reduction of a substantial
portion of the good broadcast service
otherwise received in the service areas.

“Synchronous operation of broadcast
stations is in a preliminary stage,” the
decision pointed out, “and it appears that
experiments seeking its successful con-
clusion could be conducted with advan-
tage over lower-powered stations with
more flexible installations, and so located
as to result in a minimum of inconven-
tence to radio listeners.”

Both WBAL and WTIC are clear-
channel stations, the Board finds, saying
that it does not appear that anything is
gained by synchronizing stations that in
themselves have an excellent service area
in densely populated territory. Such sta-
tions, it 1s held, should not be used for
synchronization experiments.

No Solution in Sight

While the synchronization was not re-
garded by the stations themselves as per-
fect it was deemed to be sufficiently good
to warrant further time and expense, and
a plan was afoot to improve the trans-
mitters and the synchronizing method so
that the ideal would be more nearly
approached.

“Even were the proposed equipment to
function perfectly, serious and objection-
able interference will still exist, since the
solution of several of the causes for the
interference arising from the synchronous
operation of these stations has neither
been found nor contemplated,” said the
Board.

Other stations were anxious to try a
similar experiment. WBBM, Chicago,
and KFAB, Lincoln, Nebr., were two of
them. Besides, various other stations have
had experience with synchronization,
using different methods. Independent
crystal control of the stations with a
synchronizing Monitor between has been
tried, also land wire synchronization, by
sending a synchronizing frequency over
the wire, as in the case of the WBZ-
WBZA experiment.

It is expected that the WBBM-KFAB
application will be denied.

Regional Stations’
End is Foreseen

Washington.

It is the opinion of Commissioner Har-
old A. Lafount, of the Federal Radio
Commission, that there are too many
local stations, and that the number is
bound to be reduced, as well as the num-

er of regional stations, until there are
few regional stations left, except in the
sparsely populated regions.

Power of 250 to 1,000 watts character-
izes regional stations, of which there are
285 on six frequencies, whereas there is
about the same number of local stations
on four frequencies, the power of locals
being less than 250 watts.

Small stations now sharing time will
consolidate, the Commissioner believes.

CHANGE IN PLAN
OF RADIO CITY

Premier Mussolint’s attention to detail
was proved again recently when he stud-
ied the plans for Radio City, the great
amusement and business center now
erecting in midtown New York City.

A group of Italian business interests
had favored taking occupancy of a nine-
story building on the Fifth Avenue side,
at Fifty-second Street. A delegation
went to Rome to obtain the premier’s
approval. In this delegation were Hugh
S. Robertson and Douglas S. Gibbs, rep-
resenting John D. Rockefeller, Jr., who
is financing the entire project through one
of his corporations and Rinaldo Stroppa-
Quaglia, representing the Italian business
interests in New York. The delegation
took with them a letter from Mr. Rocke-
feller to Il Duce explaining the whole
project.

Premier Mussolini after studying the
plan carefully expressed complete ap-
proval, and the delegation returned to
New York for completion of the details
of signing the lease.

The nine-story structure will be known
as the Italian Building. It will be one of
twin structures, the other to be known
as the German building, leases for occu-
pancy of which are now being signed.

four-story arcade, fashioned after
the arcades of Milan and Rome, will sep-
arate the twin buildings.

The twin buildings represent a change
in plans, as originally a single large office
building was. to occupy this part of the
12-acre site. A tall office building will
occupy the Fiftieth and Fifty-first Street
frontage on Fifth Avenue.

Negotiations are still under way with
the Metropolitan Opera Company for
inclusion of the Opera House on this site,
to replace the old building at Broadway
and Thirty-ninth Street.

The entire development has been
known as Radio City, but lately is being
referred to as the Rockefeller Center,
as the majority of the activities will not
concern radio, although the tallest build-
ing, on the Sixth Avenue side, will be the
RCA Building, in which RCA, the Na-
tional Broadcasting Company, RKO and
other similar undertakings will be housed.

_The plans, except for the opera possi-
bility, are now regarded as in final form.

ONE-SIXTH FOR TAXES
H. B. Richmond, of General Radio Co.,
Cambridge, Mass., points out that about
one-sixth of the revenue of business con-
cerns and individuals is paid out in taxes,
directly or indirectly.

MONOPOLY SUIT
GOES TO TRIAL
OCTOBER 10th

Washington.

Warner Olney, Jr., special assistant to the
Attorney-General, made a motion before
Judge Nields in the U. S. District Court
to have a trial date set for the government’s
monopoly case against Radio Corporation of
America, General Electric Company, West-
inghouse Electric & Manufacturing Com-
pany, and others. As a result the court
fixed Monday, October 10th, when both
sides will have to be ready to proceed.

The complaint has been filed and amended,
and the answer has been put in.

The governiment charges the defendants
with violation of the Clayton act in that by
patent cross-licenses among themselves they
have instituted a monopoly in restraint of
trade, including the field of commercial com-
munication by radio, set manufacturing and
tube manufacturing.

Question To Be Decided

The question to be decided is whether the
acts of the defendants are a violation of the
law, in view of the licensing by the de-
fendants of others to engage in the branches
of radio business in which it is claimed a
monopoly was created, and in further view
of their ownership of some 4,000 patents,
the result of their own development work
and of purchase.

The defendants have denied the charges
and have pointed out their minority share
of the business transacted in the radio field,
including set-manufacturing and selling, tube
manufacturing and selling, and broadcast-
ing.

The case is considered of vast importance
to the radio industry, including broadcast-
ing, for set and tube licensees desire the
patents held by one group, otherwise they
would have to deal with an assortment of
owners. Radio Manufacturers Association,
Inc,, recently took the stand that the court
should administer the -patents, to protect
present licensees and safeguard against the
issue of more licenses than the field will
tolerate, even if legislation is required to
insure such protection, and independent of
the outcome of the case.

Cites Official Incentive

The National Broadcasting Company, a
wholly-owned subsidiary of RCA, recently
escaped penalty when the Federal Radio
Commission decided that the clause in prior
contracts with set manufacturers, requiring
the makers to equip their sets initially with
only RCA tubes, did not invoke the pen-
alty of the Radio law whereby reissue of
station licenses would be denied to NBC.
The eight stations concerned were among
the most important ones in the country.

The defendants have denied the monopoly
charge and have set forth their specific
reasons in detail, including as a defense that
a representative of the United States govern-
ment suggested the formation of a group
to maintain a strong commergcial position by
an American radio concern for domestic
and foreign activities.

VISION LICENSE DISFAVORED

] Washington.

Denial of the application of the Shreve-
port Broadcasting Company, Shreveport,
La, for a television transmitting license,
was recommended to the Federal Radio
Commission by one of its own examiners
on the ground of failure to establish
financial and techsical equipment for such
operation.
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OPEN EXPORTS
T0 FRANCE BY
NEW COMPACT

Paris, France

The combined protests of American
business men against the French restric-
tive quotas on American goods, the
prompt action taken by the United States
Department of State, the interceding by
Ambassador Edge on behalf of his coun-
trymen, plus the impending new adminis-
tration of the French Government, have
combined to bring about a lifting of the
restrictions.

The situation‘in France was particularly
distressing to American manufacturers,
and the radio set, tube and accessory
manufacturers deplored the severity of
the restrictions against them, compared
to much less stringent restrictions against
other countries, such as Germany and
Belgium.

Amicable Arrangements Perfected

Importation of American radio goods,
including tubes, had been progressing at
a fast pace until the prohibitive decrec
was issued last January, it being found
accidentally in the Journal Officiel after
the decree had been in effect legally for
several weeks. This method of bringing
the facts to notice was another point of
distress.

Very amicable arrangements have been
perfected betwecen Ambassador Edge and
Premier Tardieu. It was learned that
Premier Tardieu had consulted his pros-
pective successor, Eduoard Herriot, due
to the executory nature of the agree-
ment, which in substance is a most-
favored nation clause in favor of the
United States. The effect of such an
agreement is that the United States is to
enjoy a position in respect to exports to
France cqual to that of the most favored
nation in any other such agreements.

Arthur Moss Led Fight

Many other products besides radio were
at stake, the restrictions against them
varying, and being based on previous im-
portation figures but in a manner that
has never been quite clear to the affected
manufacturers.

Radio Manufacturers Association, Inc,
made a protest to the State Department
over the French radio quotas, acting
through its foreign trade commmittee, of
which Arthur Moss, president of Electrad,
Inc., New York City, is chairman.

Literature Wanted

Readers desiring radio Iliterature from
manufacturers and fobbers concerming stand-
ard parts and accessories, new products end
new circusts, showld send o request for -
lication of their mame and address. Send
request to Literature Editor, Rapio WorLp,
14% West 45th Street, New York, N. Y.

Ear! McClain, 832 South Broadway, New Phila-
delphia, Ohio.

Robert J. Snyder, 306 W. Oley St., Reading, Pa.

Henry Knoplick, Oak Ridge, N. J.

D. V. Starosselsky, St. Thomas, Virgin Islands.

Vernon Pickett, Pineville, Louisiana.

Roger M. Stern, 27 W. 85th St,, New York City.

Pete J. Jarvis, Scarboro, W. Va.

John Koteras, 1722 W. Congress St., Chicago, Il
Eddie B. Tomberlin, Tomberlin-Ferrell Radio
Shop, Greenville, Ala.

Harry G. Wood, 116 Grota St.,, Houston, Texas.

8. MacShay, 4423 Shaw St., Long Beach, Calif.

Eugene Loeb, Medford, Wisc.

Jesse P. Camp, Jr., 711 East Cambridge St.,

Greenwood, S. é

Ktlx‘_(;rna. Chevrolet Co., W. E. Kudrna, Bunnell,

a.

Pointed
Opinion

BOND GEDDES, executive vice-presi-
dent, Radio Manufacturers Association,
Inc.:

“Some leading manufacturers state that
their actual sales at the trade show this
vear were greater than during any pre-
vious trade show period. A hopeful if
not optimistic opinion regarding future
conditions seems prevalent. The national
political conventions and campaigns are
expected to stimulate sales. Radio is the
one industry expected to benefit most and
show an immediate upturn, possibly lead-
ing and aiding other industries toward
improved business conditions.”

20,049 450
HOMES WIRED

Washington
The most recent report on the number
of homes wired for electricity shows that
the steady increase is still going on. The
number of homes so equipped is impor-
tant to the radio industry, as nearly all
of the wiring is for a-c, and the principal
output of the set manufacturers thus has
a wider market. Besides, the number of
electrified homes is one index of general
buying power. Other indexes are the pop-
ulation and the number of telephones.
The tabulation, as furnished by the De-
partment of Commerce, follows:

State Utrban Rural Total
Alabama ............. 112,140 37,714 149,854
Arizona 37,950 16.319 54,269

Arkansas 67,105 29.850 96,955
California .... 1,218,589 295,199 1,513,788
Connecticut 275,572 100,807 376,379
Colorado 127,764 42,145 169,909
Delaware 24,632 13,535 38,167
Dist. of Columbia.... 104,154  ...... 104,154
Florida .e..ooooennn 150,606 32,496 186.104
Georgia  ...-eieiioienn 122,705 40,662 163,367
Idaho | ewonmimmnmsswomen ; 39,448 27,033 66,481
Illinois  .«..ecceinnninn. 1,392,061 208,718 1,600,779
Indiana csismmagaceqs 440,206 149,495 589,701
Towa .eoooiiiiiiail 241,415 156,776 398,191
Kansas ...co.ovevnnans » 103,840 286,149
Kentucky «........... 58,087 241,541
Louisiana 29,669 166,802
Maine ...... 74,929 154,005
Maryland 74.919 275,936
Massachusetts ....... 880,208 84,937 956,145
Michigan ............ 750,370 182,612 932,982
Miunesota  ......... . 291,245 82,425 373,670
Mississippt ........... 47,379 25,593 72,972
Missouri  ............ 436,107 115,796 551,903
Montana . 44,747 21,851 66,598

Nebraska 119,434 78,615 198,049
Nevada ... 8 5,041 13,264
New Hamp: 58,656 39,159 97,815
New Jersey 767,094 149,095 916,189
New Mexico 21,057 8,380 29,4%7
New York 2,648,140 351,644 2,999,784

North Dakota

hio ...... 1,086,274 224,460 1,310,734
Qklahoma ... 164,803 57,934 222,737
Oregon .....cocoouun. 132,629 62.364 194,993
Pennsylvania ........ 1,403,944 323,899 1,732,843
Rhode Island ........ 146,510 15,279 162,789
South Carolina ..... 55.767 238,997 84,764
South Dakota ....... 30,013 33,099 63,112
Tennessee ........... 166,231 38,452 204,633
Texas .ssmezacibiedsne 110,335 545,900
Utah 1,499 94,462
Vermont 37,347 65,
Virginia ,199 218,722
Washington ......... 235,891 105,092 340,983
West Virginia ...... 93,710 50,934 149,644
Wisconsin  ........... 370,348 151,883 522,231
Wyoming ............ 14,583 11,552 26,135

Grand total......... 15,962,168 4,087,282 20,049,450

RMA LOSES 43 MEMBERS
Membership in Radio Manufacturers As-
sociation, Inc., is reported at 144, compared
to 187 a year ago, a loss of 43 members.

NATIONAL CO.
OFFERS ULTRA
WAVE DEVICES

National Company, 61 Sherman Streef,
Malden, Mass., has just published its Fall
catalogue, a copy of which may be obtained
by writing to James Millen, general man-
ager, care of the company.

Among the new products are a full-vision
dial with the famous National velvet vernier
mechanism, in models for 180 degree rota-
tion of the condenser, either direction, as
well as for capacity increase by counter-
clockwise motion for 270 degree condensers.

New Thrill Box

The Thrill Box, the noteworthy short-
wave receiver, has been retained as to cir-
cuit formation, but has been improved and
includes two 58 tubes, for r-f and detector,
56 first audio and two 245's in push-pull for
the output. The appearance is entirely
changed and the new full-vision dial is used.
Plug-in coils are available so that tuning
from 9 to 850 meters obtains.

For aircraft, portable and other similar
work the Thrill Box is obtainable with
black bakelite flat type dial in three-tube
form, either a-c or battery-operated, the
push-pull stage being omitted.

An outstanding contribution is the ultra
high frequency receiver, type HFR, 40 to
80 mgc., requiring eight tubes (power supply
extra), and the HFC model, six tubes
(power supply extra), which covers 56-60
mgc. over 80 divisions of the dial. Type
HFER uses the true vernier National pre-
cision dial, type HFC the drum dial.

Other New Parts

A high voltage shaft coupling, to unite
condensers, is another new product. Be-
sides, therc is an assortment of dials for
which National Company is famous, dial
lever indicators, introduced last season;
transmitting condensers of all capacities and
types, including neutralizing condensers for
amplifier, buffer and doubler stages, straight
frequency line and other variable condensers
for receivers, a frequency meter condenser;
plug-in coil forms, coils and sockets of low-
loss construction, either R-39 or Isolantite
being used; radio frequency chokes, one of
which is of 2.5 millihenries and is a new
product; tube and coil shiclds, manuals of
short waves, power units, the MB-32 radio
frequency tuner, Velvetone power amplifier,
also speaker amplifer, and the short-wave
converter that made such a hit last season.

Records Are Records
and This One Counts

Aulis W. Aho, a Walpole, Mass., radio
amateur, claims the world's record in dis-
tance-per-contact in the two-way communi-
cation indulged in by amateurs, reports the
American Radio Relay League. He's been
on the air cnly a short time with his station
WIDGA and has contacted only two sta-
tions, one a scant half mile away from his
home—the other VK2KX, an Australian on
the other side of the globe! The average
mileage, 5,500 miles, is a record that is
expected to stand for a long, long time.

WIDE-RANGE TRIMMERS
Electrical Insulation Corporation, 308
West Washington Street, Chicago, an-
nounces a trimmer condenser especially to
meet the designs of all-wave receivers. The

capacity ranges are 5-75 mmfd. and 300-
900 mmfid.
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FRED WILLIAMS
NEW PRESIDENT
OF TRADE BODY

Fred D. Williams, of P. R. Mallory &
Co., Inc., Indianapolis, Ind.,, was elected
president of Radio Manufacturers Asso-
ciation, Inc. Other officers elected were:
First vice president, Harry A. Beach, of
the Stromberg Carlson Telephone Manu-
facturing Company, Rochester, N. Y.; sec-
ond vice president, Meade Brunet, of the
RCA Radiotron Co., Inc., Harrison, N. J.;
third vice president, Leslie F. Muter, of
the Muter Co., Chicago; and treasurer,
E. N. Rauland, of the Rauland Corpora-
tion, Chicago.

Four new members of the board of di-
rectors to serve for three years were
elected as follows:

W. S. Symington, president of the Colo-
nial Radio Co., Buffalo; S. W. Muldowny,
chairman of the board of the National
Union Radio Corporation, New York
City; C. B. Smith, president of the Stew-
art-Warner Corp., Chicago; and Franklin
Hutchinson, president of Kolster Radio,
Inc, Newark, N. J.

Williams’ Career

Born on a farm near Henry, Ill, Sept.
23, 1885, Mr. Williams, after being gradu-
ated from high school, immediately en-
tered life as a salesman and has continued
as such. He has been connected with the
U. S. Rubber Co. in Chicago, the Johns-
Mansville Co., in Chicago and Milwaukee;
the L. H. Gilmer Co., of Philadelphia;
the Music Master Co.; the Grigsby-Gru-
now Co., of Chicago; the Raytheon Mig.
Co., of Newton, Mass., the National Car-
bon Co., and on January Ist, 1932, became
vice-president and general sales manager
in charge of sales of all products of the
Mallory Company which has long been a
manufacturer of radio condensers as well
as being prominent in the automotive
field and in metallurgy. Subsidiaries in-
clude Elkon, Inc., Indianapolis, and Yax-
ley Mfg. Co., formerly of Chicago, manu-
facturers of radio parts.

Dues to Be Reduced

Mr. Williams is the father of five chil-
dren. He is a devotee of golf, horseman-
ship and other outdoor sports, and is one
of the most widely known and popular
men in the radio industry.

Reduction of RMA membership dues
and expenses was voted at the first meet-
ing of the new administration and the
new board of directors, with President
Williams presiding. The reduced dues are
planned to be effective August 1lst, with
the beginning of the new fiscal year of
the association. This was the first act
of the new board of the new administra-
tion.

Work on Budget

A special budget committee, composed
of President Williams, E. N. Rauland and
other directors, with the addition of A.
S. Wells of Chicago, was authorized to
make definite recommendations at the
next board meeting, which will be held
about the middle of July.

Bond Geddes was re-elected executive
vice-president and also elected executive
secretary following the resignation last
April of Martin F. Flannagan of Chicago.
Mr. Geddes will be in charge of both the
Chicago and the New York RMA offices.

John W. Van Allen, of Buffalo, was

Tradiograms

By J. Murray Barron

A REAL MARKET

Although millions of electric radio re-
ceivers have been sold since 1927, some of
which in the earlier days were not what
would now be called a real job, there still
seem to be some folk who fail fully to ap-
preciate the volume of business there is for
the replacement parts. When one adds to
the natural replacements the faulty or poor
receivers that require attention it should not
be difficult to judge what a tremendous
market there is.

From a careful canvass of the radio retail
establishments of the larger cities of the
country we find that in many cases forty per
cent. of these stores are now handling and
selling small and replacement parts. Of
course in some of the communities the per-
centage does not run quite so high, never-
theless in most of the cities there is great
indication of a large and increased demand
for parts. Short wave sets, converters,
public address systems, home recording
apparatus, automobile and midget sets all
have a part in bringing about a new interest
in parts, so now perhaps one can better
understand why the more progressive retail
establishments are getting after this market.

With some of the merchants there is a
feeling of more satisfactory business, fewer
complaints from customers and generally
more positive profits, or, as a well-known
radio retailer said, “less headaches.”” Sales
are generally final and relations between
customer and store always pleasant.

In the smaller communities, where . stan-
dard factory-made sets and equipment are
sold at list or nearly so, the interest in
custom-made radio equipment should be
even greater, for parts can be bought at

low prices.
£ % %

Eveready is making deliveries of the
46, 56, 57, 58 and 82 tubes.

* kX

Eveready Raytheon Tube jobbers ap-
pointed recently by National Carbon
Company, Inc.,, are San Antonio Music
Company, of San Antonio, Tex.; Sabine
Supply Company, of Orange, Tex.; Rei-
chardt Abbott Company, of Brenham,
Tex.; F. W. Heitman Company, of Hous-
ton, Tex.; Kansas City Distributing Corp.,
of Kansas City, Mo.; McPike Drug Com-
pany, of Kansas City, Mo.; and Grabe
Electric Company, of Tucson, Ariz.

* ¥x x

Thomas A. White, chairman of the
credit committee of Radio Manufacturers
Association, Inc., said failures within the
industry have been fewer and the amount
of money involved less during the year
ending May 31st, 1931, than during the
preceding fiscal year. Statistics also show
that the trend of failures in our industry
has been more favorable than the gen-

eral trend.
* k%

The production activities of the Dubilier
Condenser Corporation are now headed
by Joseph F. Cook. He had been with
RCA-Victor in Boston. For five years
prior he was identified with the Wireless
Specialty Apparatus Company. He is a
graduate of Massachusetts Institute of
Technology.

re-elected general counsel of the associa-
tion and Frank D. Scott, of Washington,
D. C., was re-elected legislative counsel.

Upon recommendation of the leading
set and tube manufacturers the RMA di-
rectors decided not to indorse any public
radio shows this year. RMA sponsorship
for the New York and Chicago public
show under private management had been
sought but in view of general conditions
it was decided to withhold indorsement.

NEW TUBE LINE
COST $300,000
T0 ENGINEER

In an 8-page two-color booklet for the
trade, entitled “Creating 2 New Demand
for Radio Receivers,” RCA Radiotron
Company, Inc., points out the advantages
of the 46, 56, 57, 58 and 82 tubes, calling
these the superphonic series, and stating
that a sixth tube to be added is the 55
duplex-diode triode. This tube may be
used as a full-wave diode detector or as
a half-wave diode detector and automatic
volume control, always with a stage of
amplification, since the tube is both de-
tector and amplifier. It is really two tubes
in one,.

Elmer T. Cunningham, president of the
company, in a foreword says of the five
tubes already released:

“These tubes are the result of one year’s
intensive effort and the expenditure of
over $500,000.”

He cites the possibilities of improving
the radio market by offering receivers
emboc}ymg the new tubes and adds:

“Wgth over 15,000,000 a-c receivers in
American homes, with buyers hesitant
and depressed, and competition among
industries extremely severe, the radio in-
dustry must offer greater receiver values
than ever if it is going to build sales
volume. Values must not be based on low
prices alone but on improved perform-
ance and results—values that will encour-
age and permit a trade-in market, the

market that holds the greatest possibili-
ties.”

Hammarlund Issues
Short-Wave Booklet

The numerous high frequency develop-
ments created in the laboratories of the
Hammarlund Manufacturing Company, and
incorporated in their new Comet “Pro” re-
cerver, are described in a recently published
16-page _booklet.

. Selection of correct intermediate frequen-
cies, design of intermediate frequency and
oscillator coils and condensers, special me-
thods of balancing, band spread tuning
systems, advantages of low-loss coil forms
and socl;ets, are among the many topics dis-
cussed in detail. There are also pages of
special laboratory curves on these subjects.

_Inc1denta11y, the booklet is also replete
with dat.;t on successful short-wave tuning
and requirements for installation.

_Coples can be secured by addressing Lewis
Winner, care of Hammarlund Mig. Co., 424
West Thirty-third Street, N. Y. City.

NEW INCORPORATIONS

Sylvan-Wellington, New York Cit dio—A
I. Berman, 333 Canal St., New l\(')::;rl:aC?t)y—. e

Sp(l:l_ttdorkglectncBal Co. of&New York, New York

ity—. S.,

BNew Y}gi‘i City.ergman Cole, 217 Broadway,
uyers Electric Co., New York City, i
appliances— Atty., S. W, Sollfrey,1 )I'ZZeE.Ct:;l;:t}

t., New_York ity.

York Refrigerator Sales Co., Inc., Wilmington,
Del., cooling devices—Attys., Corporation Fiscal

StCtt)., gV;lmmgton, Del.
ate Refrigerator Sales Corp., Brooklyn, N. Y.—
Attys,, Cox & Arenson, 51 s Stree
New York, N. Y. e

Long Island Electrical Equipment, Queens LI
electrical refrigerators—Attys,, xco I w.yer.s,
Albany Service, 116 Nassau St., New York, N. Y

NAME CHANGE

Lee Hampton, Manhattan, to Frigid-Freeze Cor-
nporation.
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Edward Conley, Oronoco, Minn.

“HANDBOOK OF REFRIGERATING ENGI-
NEERING,” by Woolrich—Of great use to every-
body dealing in refrigerators. $4. Book Dept.,
Radio World, 145 W. 45th St., N. Y. City.
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(Construction—Operation—Repair) by Victor W.
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o Secondary Inductances Accurate
COlls That Exceed to plus 031" minus 0.6 microhenry
Your Requirements for Precision

Tuned Radio Frequency Coils

HESE coils are for two stages of screen grid radio frequency amplification, using any type
screen grid tubes, including the newest ones, and any type of detector tube. There are three

. coils to a set. Each coil is wound on a l-inch diameter tubing and anchored to an aluminum
shield base, to which base the shield proper makes a tight fit.

_ The bases have punched openings through which four lugs protrude, and also are provided with
rigid 6/32 machine screws for mounting. These screws protrude downward and are 1 11/16 inches
apart. The coils may be mounted on chassis cut for the wafer type tube socket, or may be mounted
bl)]' means of threaded bushings, elevated half an inch from a chassis top, requiring no cutout
chassis.

The shield has a small protected opening at top so the lead for the grid cap may be brought
through. The opening is bevelled. This constitutes the protection against fraying the insulation of
leadout wire to grid cap. The shield cover is 214 inches outside diameter and 214 inches high.

Inside the shield base are stammped designations as follows: P, B, G and ground symbol. These
stampings are near openings through which the corresponding lugs protrude downward. Besides,
there is a side lug, protruding outward near the bottom of the form. P and B are always the
primary connections, P going to plate an B to B plus, except in the case of the coil used for antenna
coupler, when P goes to aerial and B to ground. G is always the connection for grid cap of the
r-f tubes, also grid cap of the detector if it is a screen grid tube, otherwise to G post of socket
of the detector tube. . . .

The side lug is the grid return connection, usually grounded in circuits. The stamped ground
symbol is mnot the ground connection but represents a tap on the secondary for _tuning to 80
meters. The broadcast band is covered in full with the entire secondary-—G and side lug—while
from 200 to 80 meters are covered when the ground symbol tap is picked up by condenser stator,

To accomplish 80-550 meter coverage, therefore, a_three-deck switch, two positions for each deck,
is required, and must be of the insulated type. The moving arms connect to condenser stators,
and pick up either the full secondary or the tap, which is about one-quarter of the secondary, in
number of turns. The full secondary is always in the grid circuit, wired as previously stated,
but the tuned circuit is made to consist either of the full secondary of one-quarter of the secondary,

CAT. NO. |—Three matched shielded t-r-f trans-

o 1 3 - itching the condenser stator to either point. N i
Sl e L Siagg byTiz SO-miter tap does not have to be used, but is advantageous to those desiring to tune in tele-
CAT. NO. 2—Three matched shielded t-r-f trans: vision, amateurs, police calls, some relay broadcasting and other interesting transmissions in a band
formers, for 0.00046 mfd. (Scovill condenser). of frequencies replete with novelties for the usual broadcast listener. i
with 80-meter tap........vecvveienciinonn. $1.35 High impedance primaries are used, the number of turns chosen so that the same coils may be
CAT. NO, 3—Three matched shielded t-r-f trans- used for antenna coupler and interstage couplers, . i
formers, for 0.0005 mfd., with 80-meter tap. All coils are guaranteed to cover the wave band when condensers of the specified capacity are used.

$1.35 ‘All coils are sold on a 5-day money-back guarantee. We pay the postage on all coil orders, on

Three-deck long switch for above
coils, $2.50

Precision Coils for Double Detection Circuits

basis of remittance with order.

. .
Tuner-Mixer Coils

HE tuning coils for superheterodyne construction are for a stagZe

of tr-f, modulator and oscillator, with oscillator secondary inductance

accurately chosen on the basis of specified capacity of padding condenser.
These coils are for broadcast band coverage only.

The coils are of the same type of mechanical construction as the tr-f b w]

coils. Since there is no secondary tap, the code for connecting the t-r-&:
coils of the superheterodyne combination is different: P and B, Dl’lméry,
G and ground symbol, secondary. P would go to plate or antenna, to
grid cap, while B and ground symbol are the returns. . A

The oscillator has a smaller inductance secondary, for padding, an
moreover is a three-winding coil. The three windings are: pickup, secondary
and tickler. The pickup winding consists of 10 turns, and is brought out
to two side lugs. The polarity of its connections unusually is ofl no
importance. The secondary is represented by G and ground symbo.h
going to grid and ground symbol to grid return, usually ground. TS
tickler connections for oscillation require that the lug at B be connecte
not to B plus but to plate, hence the P lug goes to B plus. In any case.

if no oscillation results, reverse the tickler connections. The intermediate frequency transformers are in an sluminum shield and consist

] * > 3 of two loosely-coupled low r-f resistance honeycomb ils, with compression e
Tunlng COIls fOl' 175 kC Recelvers Hammarlund condensers t‘lvmt hold their semng. cotis, Wi u BE
CAT. NO. 4—Three shielded colls, two for modulator and r-f and one for oscillator,

M i ickup winding. Inter-

naini Traquanes Intendear 175 ke Biice ‘acludes padding condenser, 100-1000 med. Intermediate Transformers
ccAATT Nl&', 5;2351‘::,:58?8:58?0}1& e}f*g‘,c:‘,‘,a“ f,f‘;i st;tisiss;gr 12'0?33 g:,‘;d'i):ééééé'n}? HE intermediate transformers consist of two honeycomb coils,
Scovlil condenser $1.80 wound with low resistance wire, coils spaced 1 inch apart, and

Tuning Coils for 365-465 ke Receivers thus affording loose coupling, stability and high selectivity. The
CAT. NO, 7—Same as Cat. No. 4, except padding s for 385-465 kc and Dﬂddinzsgog(:’ coil assembly is enclosed in an aluminum shield, with open bottom.
%ex-’r" le 3§£‘§§§’,,Bma’§'dc';g_'i¢5_' 36 ke and padding con- The shields are 214 inches diameter, 2 inches high. At bottom are
denser included 18 350-450 MMd....eevesruennerssr el e et e o el AN $1.80 two small rigid brackets, tapped for 6/32 machine screws. The taps

are 1 11/16 inches apart. Four outleads, 6 inches long, are wired to
the coils. Their colors are green, black, yellow and red.

. o The primary consists of the yellow and red leads, yellow to plate,
Short-Wave Plug-ln COIIS red to B plus. The secondary consists of the green and black leads.
Green emerges through a protected small opening in the top of the
shield and goes to grid cap of a screen grid tube. Black is the return

OUND on 1.25 inch diameter finest
bakelite forms, with flange for grip:

ping, these short-wave plug-in coils afford for the secondary, usually to ground. Both primary and secondary
high efficiency. =~ Tube _sockets serve as are tuned, and thus the coils are for screen grid tubes exclusively,
:&Cti“t’f‘g‘lﬂs cfooi‘l's t?sesﬁ C:’;IS'ZOO T:]:téosve;ai’:ﬁ except the second detector may be any type tube. The condensers for
0.00014 mfd. capacity. Also  0.00015 tuning the coils are Hammarlund’s compression type, on an Isolantite
mfd. may be used without change. The base. The set-screws for adjusting these condensers with a screw-

coils may be used for any of the popular

g CEL driver are accessible from the top of the shield.
short-wave circuits.

q CAT. FF:175—Shielded intermediate frequency transformer, 175 kc........ $1.10
aandT‘seff\,:lﬁ;‘yl:og;m‘;};g.1,23;0%2' Egdb,‘;?',‘;'c'{‘,:g CAT. FF-450—Shielded intermediate frequency transformer, affording choice by
if condenser connects aerial to grid 1.35 condenser adjustment of frequencies from 365 to 450 Kc........ccevviinnnnns $1.30
cAiT. SWB—g’our é)xlgg-itri klcoils, msed
rimary, secondary, ckler. . on amecamen . .

i = Padding Condensers @ 45c¢ Each
UX wafer sockets or 6-pin wafer sockets,
ile. each CAT. PC-710—For 175 kc intermediate. Put in serles with oscillator tuning
condenser, . Capacity 700-1000 mmfd. Hammarlund, Isolantite base.
CA‘;Ii.tPc-3545——Same as sabove, except 350-450 mmfd. for 365-400 kc inter-
mediate.

Prompt SCREEN GRID COIL CO. We Pay
Service 145 West 45th Street, N. Y. City Postage
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