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Introducing For The First Time—The POWERTONE PORTABLE AC-DC Short Wave Receiver

Beginner’s Twin S. W. Receiver
with Hammarlund Parts

Described in Rapio
WoRrLD, April 15
Acclaimed by RADIO
WORLD readers, who
have purchased a
“TWIN,” as the HAmnest
short wave set to learn
the mysteries of short
waves, A letter to N. Y.
Sum, May 20th, from one
of our customers, states
that he received stations
in  England, Germany,
Italy, Africa, Geneva
and Spain. Economical—

Uses two 2-volt 230 low current tuhes.
KIT OF PARTS (blueprints, 4 coils, ete.) 7.95

Wired. with 4 coils (15-200 meters)................ 8.95

“AMBASSADOR CF THE AIR”

RELIABLE
ONE

Short Wave
Receiver
As  described in
the Rapio WorLp
on June 3rd
A peach of a set for
the novice short wave
fan. A simple layout
yet with the faculties
of a larger short wave
set. The kit i3 com-
plete in every detail,
with a simple blue-

Described in detail in this issue of the
RADIO WORLD

P

TRY-MO is the exclusive distributor of this Universal
Portable Short Wave Receiver. It is a splendid en-
gineering achlevement, and both its performance and
price should make it one of the most popular 8. W,
sets this Summer.

Kit i3 complete down to the smallest nut. Panel and
base already drilled. Blueprint very simple to follow.
Batnutlful black ecarrying case. Tunes from 15 to 550
meters.

KIT OF PARTS (blueprint; ecase,

00S) | yepwymp - in ( - ll ........... 8'95
Wired $2.00 extra. Kit of tubes................. 3.25
Regular broadeast coil............................ 85¢

print showing every

eration ccntrol for better and clearer results,
(Kit of parts, with coils 15-200
meters) E . 3'9

Wired with coils
230 tube .........

‘ 85 CORTLANDT STREET

step how to assemble it. A 230 tube is used for
low current consumption and 3 super smooth regen- I TR l -MO RADIO ‘ O.

(Dept. R. W)

Branches—178 Greenwich Street—179 Greenwich Street

Send for new 108-page Catalog

N. Y. CITY

UNIVERSAL A.C. and D.C.

Short Wave Receiver with Hammarlund
Parts

. -
Described in Raplo
WorLp., May 13th
Get your share of the
thrills of shert wave
reception! Here 18 a
“beaut’ of an all-
round set that can be
connected to any cur-
rent without batteries.
Statlons received from
all parts of the globe,
Uses 1-'43, 1-°78 and
1-25Z5. Colls  cover
from 15 to 200 meters.

Complete kit of parts with cablnet, colls.. 7.95
Wired with eolls .......¢eciiiviieeninnianninn $2.00 extra

POWERTONE

4-Tube S. W. Receiver
(15-200 Meters)

Described in July Issue of

Short Wave Craft
A receiver that will log stations
from all parts of the United
States on your loudspeaker, and
with the use of headphones will
receive stations from all con-
tinents. Exceedingly easy to
tune, and osclllation is always
under full control of the
operator. :
Uses 1-'56, 1-'58, 1-'80 and 1-°47 tubes. XKit com-
plete with every necessary part.

Kit of parts with OCTO form
|| coit, SYLVANIA coils.......... 16095
' Wired with OCTO form coils and SYLVANIA
tubes' ..o MG e 19.75

“AMATEUR MOVIE CRAFT,” by James R.
Cameron. A book dealing with the making and
showing of 16 m/m pictures and equipment neces-
sary for same. Paper cover, $1.00; Cloth, $1.50.
Radio World, 145 W. 45th St., New York, N. Y.

#
SHIELDED SHORT WAVE
BATTERY SET

17 to 200 Meters
As Described in RADIO WORLD

May 20th Issue

USING
1-'30, 1-'32,
1-’33, 1-'34

LOW
CURRENT

DRAIN

INEX-

PENSIVE

TUBES

COMPLETE KIT of parts
with 2 sets of coils (8 coils) $8'95

With Tubes ............ $10095
Completely Wired $10095
With Tubes .ocvovon.. $12.95

Tubes Guaranteed 3 Months
Foundation Kit, includes 1 Metal Case,
1 Chassis and 1 Shielded Sz.4s

Compartment o

REAL THRILL IN STORE FOR
gHORT WAVE RECEPTION, Get

PUSH-PULL
DIAMOND

dual-range receiver, 1550—535 ke,
A 1525—4200 kc, using a perfected

superheterodyne circuit, fre-
quency-stabilized oscillator and electron
coupling between modulator and oscilla-
tor. Ten tuned circuits, four variable.
Two stages of t.r-f, tuned modulator,
tuned oscillator, with switch for wave-
changing. Output 15 watts from 2A3’s
in push-pull. Full-wave second detector,
with 56 driver of output. 52 mfd. of
B filter capacity. Automatic volume
control of two i-f tubes. Automatic
inter-channel noise suppression. Selecs
tivity enough to blot out strong locals
10 kc removed from distant station. No
squeals whatever.

Tubes used: Five 58’s; two 55's; onme

56; two 2A3’s; one 5Z3.
Wired Model of 12-Tube Push-Pull
8-Tube Model, 2A5 output, complete kit,
speaker, tubes, $24; wired, $29.50.
Super Diamond, including speaker,
tubes and everything else, except cabi-

net. Lined up and padded
by experts. Licensed. $41.27
Complete parts, speaker, tubes, every-

thing except cabinet. $37.77
Direct Radio Co.

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

1-WATT PIGTAIL RESISTORS @ & EACH
in following ohmages: 350; 800; 1,200; 20,000; 50,-
50,000; 2,000,000; 5,000,0000. Direct

000; 100,000; 2
Radioc Co., 145 W. 45 St.,, N. Y. City.

MAKE AN A & B
RADIO BATTERY CHARGER

Why pay $6.00 to $14.00 for a charger, when You ecan
make one At home at a low cost? Charges all kinds of
batteries, Including automobile. Charges at the rate of
% amp. per hour or more. One of the finest chargers
there {s. Plans malled to anyone for seventy-flve cents.

JOS. WOLK, 2683 Deacon St., Philadelphia, Pa.

Mr. SERVICEMAN

Take a tip! Get Rider's Volume II of the
Perpetual Trouhle Shooter’s Manual. Buy
it today. Don’t wait until you cannot repalr
a receiver because you do not have the data,
FREE If you are a Service Man, write

® for the color code chart of the
resistors used in Atwater Kent receivers. En-
close 3¢ to cover postage.
RADIO TREATISE CO., Inec.

‘1440 Broadway New York City

Get the ORIGINAL
IMPROVED PRIZEWINNER

THE PRIZEWINNER is complete. No extras,
such as power supply, colls, etc., to buy. Power
supply i3 built-in and will operate en EITHER
AC OR DC! Four coils included, cover all bands,
20,000 KC to 1,500 KC.

Complete kit of PRIZEWINNER parts identical
in every respect with those used 1n bullt-up
models, complete in every detail, including hard-
ware, hookup wire, solder, coils, etc., and $8 95

also the cabinet and dial. Price.......
Set of RCA tubes containing 1-77, 1-43,
1-25-Z5 for 8bOVE.........00eeeesn.. $3.75

Assembled, wired, tested and enclosed in beauti-
ful crackle finish, or Cadmlum Plated. metal
cabinet, ready to plug Into your power $lo 95
Hne. Complete with four coils....... *

—

Police reports, Ship-to-Ship and§ | . ANDBOOK OF REFRIGERATING ENGI- Martl SgRrER, Fromapily Filed
Amateur Conversations, also Short NEERING,” by Woolrich—Of great use to every- Write for Free Literature

Wave Broadcast Stations. m¥° d&‘g]ﬂg‘ ll:ﬁ raf]ng‘esr&to& 154 Y.B%?:‘y Dept.. { ALAN RAD[O CORP.

LEOTONE RADIO COMPANY The House of Dependable Service

NEW RADIO AMATEUR'S HANDBOOK, 180,000 83R CORTLANDT STREET
YORK CITY [| | oncd 1339). Brice $160 por Pag® Loty S N. Y. CITY
63 DEY STREET, NEW 145 West 45&1! Stree't, ﬁewp§ork,p§: Y. i
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FREQUENCY MEASURED

with Television Scanner
Range is From About 20 to 12,000 Cycles
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FIG. 1
A television screen and the kind of
image that results when a dot ap-
pears once every frame.

television scanner is to the measure-

ment of frequencies. How this is done
will be understood when the mechanism of
scanning is understood. Let Fig. 1 repre-
sent the field of the television screen, and
assume it to be square. In most scanning
systems at present the field is covered by
60 lines, running from left to right and
from top to bottom. That is, a spot of light
moves over the screen in exactly the same
way as one reads a printed page. The 60
lines are completed in 1/20 of a second, or
the “frame frequency” is 20 per second.
Of course, it could have some other value,
but that is the principal rate of  scanning
at the present time.

At the top of the frame in Fig. 1 is a
curve representing the signal. It is a dot
of very short duration. From a to ¢ the
signal is zero, from ¢ to d it has a con-
stant value E, and from d to e it is again
zero.

Let us first suppose that the time be-

3. N INTERESTING application of the

By J. E. Anderson
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FIG. 2
When dot signal frequency is twice
the frame frequency two dots ap-
pear, one above the other.

tween a and e is 1/20 second and that c¢d
occupies a very small part of this, say
1/3,600 part. As the scanning proceeds this
spot will appear on the screen either as a
black dot on a white background or as a
white dot on a black background, depend-
ing on whether the image is positive or
negative. It will only occur on one line
and at one spot in this line. Since this
signal is repeated once every 1/20 of a
second, or once for each frame, it will al-
ways appear at the same spot, at which it
will remain stationary, provided that the
frequency of the dot is the same as the frame
frequency.

Frequencies Not Coincident

Suppose now that the signal frequency
is a little greater than the frame frequency.
The spot will no longer occur at the same
place. It will always occur a little sooner
than it did the previous time. Hence the
spot will move in the direction opposite to
the scanning direction. For example, if the

wwWwW americanradiohictory com
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FIG.3
When the dot signal frequency is
equal to the line frequency of scan-
ning a vertical line is stationary.

spot first appears at the right edge of a
line, it will slowly move toward the left
edge. There it disappears, but immediately
reappears at the right edge in the line
above. The spot will scan the entire field
but in the opposite direction to the true
scanning. If, on the other hand, the fre-
quency of the signal is a little slower than
the frame frequency, the spot will move in
the same direction as the scanning beam,
because each time it will appear a little
later than it did before.

If it were possible to follow the spot as
it moves, which it may not be, it would
be possible to measure frequencies both
higher and lower than the frame frequency,
as well as the frame frequency, in terms of
that frame frequency. It would be neces-
sary only to measure the time the spot
covers the field. It is possible to measure
a frequency exactly eaual to the frame fre-
quency because then the spot will stand: still
and it will be visible. It is also possible

(Continued on next page)
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FIG. 4
When the signal is a sine wave dots
are drawn out into bands, with sine
wave distribution of intensity.

(Continued from preceding page)
to measure frequencies differing slightly in
either direction from the frame frequency
because the spot will move slowly and will
be visible.

Twice Frame Frequency

Now suppose that the signal frequency
is twice as great as the frame frequency.
that is, 40 per second, and that it other-
wise is the same as before. The spot will
now appear in two lines, one spot appear-
ing directly over the other. If the fre-
quency is exactly twice the frame f{fre-
quency the two spots will stand still and
they will be visible. This case is illustrated
in Fig. 2. Wherever the spots appear, the
sum of the blank lines between the dots and
the edges will be the same as the number
of blank lines between the two dots.

If the frequency of the signal is slightly
greater than twice the frame frequency, the
two dots will move to the left as in the case
of a single dot, but the lower dot, that is,
the one that occurs later, will be shifted
more to the left. Hence the effect is that
the line joining the two dots will have a
positive slope. And if the frequency is
slower than twice the frame frequency the
dots will move toward the right, and the later
dot will move farther. Hence the line join-
ing the two dots will have a negative siope.

Higher Frequencies

As the frequency becomes three times
the frame frequency three dots will appear
in a vertical line, and they will be visible
because they will stand still. This may
be continued until the frequency of the sig-
nal is 60 times the frame frequency, when
a dot will appear in every scanning line.
These dots will be so close together in the
vertical direction that they will appear as a
vertical line, which will be clearly visible.
When the line stands still the frequency of
the signal is exactly equal to 60 times the
frame frequency, which in the case consid-
ered is 1,200 cycles per second. See Fig. 3.

If the frequency differs from 1,200 cycles
the individual dots making up the line will
not remain in one position but will move to
the left or to the right depending on whether
the frequency is less or greater than 1,200
cycles. The line, however, will not be ver-
tical slant with positive or negative slope.
If the frequency of the signal is less than
1,200 cycles, any dot will appear a little
later, relatively, than its immediate predeces-
sor, and the line will lean backward. Con-
versely, if the frequency is a little greater
than 1,200 cycles, the line will lean forward.

The more the signal frequency differs
from 1,200 cycles the greater will the slant
be. By observing the slope of the line, it
is possible to compute the amount by which
the signal frequency differs from 1,200
cycles.

Harmonics of 1,200

When the signal frequency has risen to
twice 1,200 cycles, two vertical lines will
appear, and they will stand still. Hence
it is possible to tell exactly when the fre-
quency is 2,400 cycles. These lines will have
definite spacings, for there will be as much
blank space between the two lines as the
sum of the blank spaces at the sides.

When the frequency of the signal differs
slightly from 2,400 cycles, the lines will

FIG.5
When the signal in Fig. 2 consists
of sine waves like this the two dots
are drawn out into bands.

slant in the same manner as in the case
of a single line, and it is possible to es-
timate the frequency from its slope and the
fact there are two lines.

As the frequency increases still further,
more vertical lines will appear. Thus when
the frequency is 3,600 cycles there will be
three lines, when it is 4,800 cycles there
will be four. In general, the number of
stationary vertical lines multiplied by 1,200
cycles will give the frequency of the sig-
rnial. Theoretically, this could be extended
indefinitely, but it would be very difficult
to count the number ot lines when the fre-
quency is very high.

In estimating the frequency requirements
of a television circuit it is customary to as-
sume that the lines will not be more than
60. This limit is purely arbitrary. When
the scanner is used for measuring fre-
quencies perhaps 10 hines would be the most
that could be counted without much effort.
That would place the frequency at 12,000
cycles.

Deviations of the signal frequency f{rom
the exact harmonics will be indicated in
every case by rotation of the lines.

Sine Wave Signal

We have assumed that the signal was a
dot of very short duration. In most in-
stances a signal to be measured is not of
that type at all, but rather a sine wave.
It may take the form of the curve in Fig.
4, in which the signal intensity varies from
zero at g to a maximum E at cd and again
to zero at ¢. Fig. 4 really corresponds to
the case in Fig. 1, where the “dot” now has
spread out over the entire field. The maxi-
mum intensity, either the darkest or the
lightest area, now falls where the dot fell
before.

1f the sine wave signal has twice the
frame irequency, the signal may be rep-
resented as in [ig. 5. This corresponds to
the case in Fig. 2. The two dots now will
spread out into two dark bands running
horizontally across the field. Near the edges
and half way between the bands there will

be a minimum of “darkness.” That is, the
field will be practically white. That is for
the case of a positive image. There will

be hardly anv change in intensity along
the bands. Therefore the bands will be
clearly wisible.

When the sine wave signal has a value of
60 cycles per second, there will be three
bands across the field, which are produced
by stretching out the three dots. For higher
harmonics of the frame frequency. there will
be more bands across the field, running
horizontally, one dark band and one light
band for each harmonic.

Three dark and three light bands appear
on the television screen. when there is an
appreciable 60-cycle hum in the television
amplifier. These seriously interfere with
the clarity of the image, and for that reason
it is very important that the output of the
amplifier be as free as possible from hum.
If there is a 120-cycle hum in the output,
there will be twice as many light and dark
bands across the field, that is six of each.

Fractional Ratios

What will happén when the impressed
frequency bears some other simple ratio
to the line frequency, for example, when it
is 1.800% It is not easy to see directly just

www americanradiohistorv com

what will happen, but we can analyze the
case practically. Refer to Fig. 6. If we let
t represent the time it takes the scanning
beam to complete a line, then the time be-
tween two dots will b 2t/3. If a dot occurs
at zero time in the upper left hand corner,
the next dot will occur when a time 2¢/3
has elapsed. This will fall 2/3 of the way
over on the first line. The second dot will
occur after another 2¢t/3 has elapsed. This
therefore will fall 1/3 of the way over on
the second line. If this process is con-
tinued throughout the field, three vertical
lines of dots will appear in the field, but
these will not be continuous for there will
be a dot in only every other horizontal line.
These lines, therefore, will differ from the
case when the frequency is 3,600 in that the
rows of dots will be only half as intense.

It is easy to extend this case to the sine
wave signal by imagining the dots to be
spread out horizontally.

The case for any other simple frequency
ratio can be obtained by analogy. Suppose
the frequency is #F, in which F is the
line frequency. When n=1, there is one
solid line; when #=3/2, there are three
half-solid lines; when n=2, there are two
solid lines; when n=>5/2, there are five half-
solid lines; when n=3, there are three solid
lines; when n=7/2, there are seven half-
solid lines; when n—=4/3, there are four
1/3-solid lines, and so on. These various
patterns that appear on the screen cor-
respond to the beats between harmonics in
a circuit in which there are two beating
oscillators.

It is no more difficult to identify the ratios
on the screen than in a beat generator. It
is a matter of experience to judge the value
of the light, or shade, in a line, and thus
tell whether it is solid, one-half, one-third,
and so on. As in the case of beating oscilla-
tors it 1s possible to identify them by ob-
serving the order in which they appear as
the frequency is varied. It will be noticed
that in the television scanner one frequency
is always known, and it is the frequency
of line repetition.

Skew Patterns

We found that when the frequency of
the signal differed somewhat from a har-
monic of the frame frequency that the line
joining the dots slanted one way or the
other. This will also occur when the fre-
quency differs somewhat from the line fre-
quency or from one of its harmonics. Refer
to Iig. 7. Here it is assumed that the signal
frequency is to the line frequency as 60 is to
59. In the figure are s.xty small squares
in each line. If the first dot occurs at
square (1) in the first line, the next dot
will occur in the 60th square in the same
line. This dot is equivalent in point of time
to the zeroth square in the second line. The
next dot will appear at the 59th square
from this. Hence it will appear one square
to the left of the last dot in the first line
and one line bhelow it. Following this owm
by placing a dot in each 59th square we
obtain a diagonal of dots. Dots are placed
at the two corners not including the diag-
onal for reference. Two of these dots will
appear in the pattern if the field is square
and if the diagonal divides the field. Of
course, the diagonal might appear in an-
other position, and then there would be two
of them, the sum of the two being equal
in length of the principal diagonal as
shownmn.

Had the frequency ratio been the recip-
rocal of the ratio assumed, that is, 59 to
60. the diagonal would have had the op-
posite slope.

Sine Wave Pattern

If the signal frequency is higher than that
assumed in Fig. 7 there will be more diag-
onals. A case of this is illustrated in Fig. 8.
Here the signal frequency is assumed to be
such that a dot occurs in every 31st square.
There are no less than five diagonal lines.
In this case the slope of the lines is nega-
tive, the opposite of the slope in Fig. 7.
Had the dots been placed so that one oc-
curred every 29th square the slope would
have been positive.

It is understood that the pattern will not

p—
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If the signal frequency is 3/2 times

the line frequency, the pattern ap-

pears like this, three vertical half-
solid lines.

be diagonal rows of squares when the signal
consists of sine waves but rather that they
will be bands in which the diagonals are
maxima. The field will appear as alternate
light and dark bands in which the values
are so distributed that if a line is drawn
at right angles to them the intensity will
be a sine function.

In connection with the half-solid lines in
Fig. 6 it should be pointed out that the
maximum intensity in one line will be op-
posite to a minimum in the next. This fact
may make the apparent distribution over the
field uniform due to the fact that the eye
does have sufficient resolving power.

When the relative values of the signal and
line frequencies vary continuously, the lines,
whether they be vertical, horizontal, or diag-
onal, will rotate either in the clockwise or
counter clockwise direction. This occurs
when the motor driving the scanner varies
in speed, the signal frequency remaining
constant, and it will also occur when the
signal frequency varies, the scanning motor
remaining at constant speed. When the
motor is hunting, as it usually does just
before it falls into synchronism, the rota-
tion of the pattern is first in one direction
and then in the other. A similar effect is
often observed in the movies when a mov-
ing vehicle is shown. It frequently happens
that the wheels of an automobile will ap-
pear to turn backward. As the car is re-
tarded the wheels appear to stand still for
a moment, and then to turn in the proper
direction. This effect is due to the fact that
wheels are seen 24 times a second. The
appearance is, of course, an optical illu-
sion and is stroboscopic in nature.

When the scanner is used for measur-
ing frequencies, the standard is the fre-
quency driving the motor. For example, if
the motor is synchronous and is driven by
a 60-cycle line, the standard frequency is
really 60 cycles per second. It is possible
to arrange the motor so that it revolves at
different rates, all of which bear a simple
ratio to the driving frequency. The rate
can be determined very easily by examin-
ing the motor, that is, the lowest rate. The
scanning line frequency is determined by
the number of elements in the scanner, such
as holes or mirrors or lenses. The scan-
ning line frequency is also known and can
be used as a reference or standard frequency.

If a variable speed motor were used it
would be possible to get simple patterns
for almost any signal frequency. This would
be a decided advantage in measuring fre-
quencies as it would only be necessary to
adjust the speed of the motor until a simple
pattern appears, from which the frequency
could be determined quickly in terms of the
rate of the motor. However, this method
vitiates the standard frequency and it would
be necessary to measure the speed of the
motor. This might be done with a tacho-

In this case the signal frequency is

66/59 times the line frequency. One

solid diagonal line appears, or two
broken diagonals.

meter if no great accuracy were required.
A sensitive and reliable tachometer might
possibly be constructed an the generator
principle, ir. which the speed would be

In this case the signal frequency is

60,31 times the line frequency. Five

half-solid diagonals appear, the neg-
ative slope being 5,

measured with a voltmeter calibrated to
read revolutions per second. This is pos-
sible because the voltage generated is di-
rectly proportional to the speed.

SET BUILT INTO ARMCHAIR

[ —

(Acme)

Though there’s nothing sinister about a radio set, various methods are

constantly devised for secreting it.

Here you have the armchair as the

cache. The contraption was exhibited at the Los Angeles show.

www americanradiohistorvy com
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PORTABLE UNIVERSAL

for the Reception of Short Waves

By Frank Grimes and Herman Cosman

Try-Mo Radio Corporation

60 i 3MEG./—,
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Diagram of a universal short-wave receiver, using plug-in coils. This

set works on a. c. or d. c. and gives good performance in either instance.

The choke coils in the B leg should be of low resistance, to hold up

the voltage at the output, and in line with this voltage consideration
the condenser next to the rectifier is 16 mfd.

reception, on a.c. or line d.c., re-

quiring few parts, being simple to
construct, and assuring good performance,
is especially attractive at this time of the
year, when week-end travelling is popular.
Then as vacation fime comes along, the
short-wave enthusiast will like to take his
set with him under the assurance that no
matter if the places where he stays have
a.c. or d.c. he still can tune in with de-
light. So the little receiver has several
attractions.

The universality is of course due to the
use of the 25Z5 as rectifier when a.c. is
the supply, the tube being floated other-
wise on the d.c. line. For d.c. the only
use of the tube is for the d.c. resistance
of ‘its heater, as it can be seen that the
line voltage in any case is reduced due
to the drop in the 200-ohm, 20-watt series
resistor, the resistance of the rectifier
heater, and the resistances of the heaters
of the two other tubes.

The 78 as Detector

Of these two others, one, the 78, is the
detector. In general this tube is classed
as a remote cutoff radio-frequency am-
plifier, but it lends itself well to the grid
leak type of detection, with cathode con-
nected, as is suppressor, to ground. The
plate load remains the same as in the in-
stances of more formal uses, 250,000 ohms,
and the voltage applied to the plate is the
maximum obtainable, around 110 volts.

Since the total B current is only around
16 milliamperes, the three separate chokes
in the positive B leg drop only 7.2 volts,
and if 115 volts exist under a-c¢ condi-

a N earphone portable for short-wave

tions, the d-c voltage may be even higher

than that, despite the small drop in the
chokes, because of the voltage-lifting ef-
fect of the filter condensers. However,
on line d-c the output voltage would be
the difference, or 112.8 volts.

The 43 is the output tube, as it is one
that possesses quite a kick. Remembering
that the circuit is for earphone operation,
the theoretical power output will be
greater than that any normal earphones
would stand. That is, the output tube
can deliver 1 watt, or much more than
what is at hand, a more acceptable con-
dition.

Foreign Reception

An output of 1 watt will give satisfac-
tory speaker volume for a small room,
and as some local short-wave stations will
come in strong enough to be heard on a
speaker, those who desire to hook up a
magnetic speaker may do so for special
reception purposes, although for the gen-
eral run of reception, including foreign
stations, earphone use is imperative.

The circuits is an improvement on one
discussed recently, in that portability has
been encompassed, and that the sensitiv-
ity has been increased by making the
antenna series condenser variable from
the front panel, instead of merely adjust-
able to one particular capacity setting at
the rear.

The variation thus introduced is such
that the effective capacxty of the aerial is
reduced as the series condenser is set to
smaller capacity positions, and this often
affords unconscious selection of half-wave
and quarter-wave antenna conditions.
Whatever may be the merits of the re-
spective “measured” aerials, at least it is
true that the regenerative effect is height-
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LIST OF PARTS
Coils
One set of four two-winding short-wave
plug-in coils
One 50-millihenry radio frequency choke
coil

Three high-inductance filter chokes
(about 30 henries each)

Condensers

Two 140 mmfd. variable condensers

(Hammarlund)

One 60 mmfd. variable condenser (Ham-
marlund)

One 0.0001 mfd. grid condenser

Cne 0.01 mfd. stopping condenser

One 10 mfd. by-pass condenser

Three electrolyttic condensers, two 16
mid. and one 8 mfd., in one unit

Resistors

One 3-megohm grid leak

One 250,000-ohm coupling resistor
One 0.5-megohm grid leak

One 750-ohm bias resistor (one watt)
One 200-ohm, 20-watt ballast resistor

Other Requirements

Three six-contact sockets

Cne four-contact socket

One grid clip

Two pairs of binding posts

One line switch

One slow motion dial

Three knobs

One Powertone metal chassis

One six-foot chord with plug

Two tube shields, large for 43 and one
small for 78.

Cne metal panel

One wooden carrying case.

ened by decreasing the antenna coupling
(using less series capacity), and thus re-
generation is as assured even on the small-
est coils for the highest frequencies.

So that there shall be regeneration it is
necessary to hook up most standard coils
so that the so-called B plus connection
goes to plate and the P connection to the
stator of the feedback condenser. The
feedback winding is the one connected
from plate to the stator of the left-hand
0.00014 mfd. condenser.

Phase Reversal

The reason for this polarity is due to
the phase reversal in the tube, and the
normal construction of coils for inster-
stage coupling rather than for regenera-
tion. At all hazards, whatever coil you
use, if oscillation can not be introduced
one way it can the other, so reverse the
connections either to the grid or the plate
coil, but not to both. “Reversal” here
means transposition of P and B or trans-
position of G and F.

Experiments were performed with var-
ious values of grid condenser and leak,
and the final selection was for a combi-
nation of 0.0001 mfd. and 3 meg. The
condenser is lower in capacity than ordi-
narily used for Droadcast reception,
because of the higher frequencies, and the
consequent improved assistance to regen-
eration. Failure of regeneration always is
accompanied by almost total collapse of
performance, and therefore every precau-
tion has been taken to insure regeneration
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no matter which coil is plugged in, and
also no matter what the frequency. So
even if regeneration would tend to fail
because of the trapping effect due to the
natural period of the aerial in relationship
to the frequency being received, again an
adjustment of the series condenser (60
mmfd.) will correct for this.

The radio frequency choke coil should
have a high inductance, and a value of 50
millihenries is specified, although higher
inductance values may be used, particu-
larly if the coil is of the honeycomb type
of construction, or for any other reason
has a low distributed capacity. If that
distributed capacity is high, the choke will
act as a condenser at the higher frequen-
cies.

Inductance Becomes Capacity

That gives rise to the point, raised occa-
sionally before, that one has to regard a
part as a condenser, inductor or resistor
depending on its action at the frequency
under consideration. Thus a coil may be
a choke at a broadcast frequency, because
of the relatively low frequency, yet the
distributed capacity of the coil may be so
high that as soon as one dips a bit into
the short-wave band the capacity is large
enough to bypass the otherwise induct-
ance of the coil. And again, if d.c. were
considered alone, the coil could be treated
as a resistance only.

The 43 tube, used in the output, has an
apparent bias of 12 volts negative, actually
more. Since the cathode is elevated from
ground by the sum of the voltages in this
resistor and in the heater of the 78 tube,
the total negative bias is 183 volts,
approximately. Since the cathode of the
78 is grounded, and the screen voltage is
tied to the cathode of the output tube,
the screen actually gets 12 volts, which
is sufficient, particularly so with detection.

Although only 750 ohms are placed
between the 78 screen and ground, or
cathode of the 43 and ground, so far as
audio frequencies are concerned, this con-
stitutes an imposing obstructive imped-
ance to low frequencies, hence a large
condenser bypasses this resistance. A
capacity of 10 mfd. is obtainable in dry
electrolytic form.

The filter condensers in the B supply
also are electrolytics, in fact, are three
condensers in one block, of which the two
16 mfd. elements have red outleads and
the 8 mfd. unit has a blue outlead. The
common black lead goés to negative.
These condensers are dry.

In any use of the 25Z5 and its universal
circuits, due regard must be paid to the
polarity of the d.c. line voltage, though
no precaution is necessary for a.c. In
the diagram the positive and the negative
are clearly marked. The connection of

the plug to the line should be in strict
accordance with this designation, because
the electrolytic condensers are endan-
gered, and may be permanently ruined, if
the line is connected the wrong way.

Perhaps the best method is to take a
voltmeter or other indicator and deter-
mine the polarity+at the convenience or
wall outlet. Then mark the positive con-
nection, either with a plus sign, or with
a red dot. Then the plug should be sim-
ilarly marked, and therefore when the
plug is connected into the line, and the
markings respected, there can not be that
costly mistake. So, if the set is taken on
outings, it is well to bring a voltmeter or
other polarity indicator along, so that the
wall outlets can be gauged.

It is noted that the negative is shown
as the grounded side, and this normally
ohtains, but if positive is grounded, no
change in the circuit need be made, so
far as radio frequency returns are con-
cerned, for the points along the filJament
circuits are at ground potential, to radio
frequencies.

The coils used are those manufactured
by the concern for which the designers
work, and these coils follow the general
pattern, except that the tickler windings
are a little larger than ordinarily met, as
proved necessary for the retention of
regeneration at all frequencies.

Regenerative System

The regeneration system consists of the
parallel or shunt feed. The d. c. is fed
to the plate through the resistor, while
the choke differentiates the potentials, or
enables the plate to be at a high r-f poten-
tial. Thus the high side may be fed back,
as it is, through the throttle condenser.
The operation depends in general on oscil-
lation progressively damped by the throt-
tle condenser to the degree of feedback
just below oscillation, which is the most
sensitive point of operation, the one meant
by “regeneration.”

Of course there should be no hum in a
set like this, and that is the reason for
including three separate chokes. The
midsection has no bypass capacity across
it, as when one was placed there it was
found to constitute no advantage what-
ever.

The front cover illustration shows the
appearance of the receiver, the diagram
herewith shows the connections, and the
list of parts sets forth the material nec-
essary for construction.

In the diagram the designations in the
rectifier tube have the following signifi-
cance: PDI is the plate of diode 1: PD2
is the plate of diode 2; KD1 is the cath-
ode of diode 1, and KD2 is the cathode
of diode 2

Since not all readers will be familiar
with the tubes used, particularly as all

three of them are rather new, thp fo]]ow-

ing note on the characteristics is given:

Seventy eight—This is a super-control
radic frequency amplifier, also useful as
a detector with grid leak. The base is
the small six-pin. Heater, 6.3 volts, at
0.3 ampere. The socket connections,
bottomn view, are right to left: heater,
lieater, plate, screen, suppressor, cath-
ode. Grid is overhead cap.

Forty three—This is a power amplifier,
medium six-pin base, heater volts 25 at
0.3 ampere. The plate current is only
around 20 ma, the negative bias not
vertical, 12 to 20 volts. The mutual
conductance is 2,300 micromhos, which
is extremely high. The voltage amplifi-
cation is 90, the ohms load 4,500 and the
power output at voltages used is 1 watt.
The socket connections, bottom view,
beginning with right-hand heater, are
right to left: heater, heater, plate,
screen, grid, cathode.

Twenty-five Z five—This is a rectifier,
used here in half-wave fashion, two
plates paralleled. The socket connec-
tions are, bottom view, right to left:
hedter, heater, plate of diode 1, cath-
ode of diode 1, cathode of diode 2, plate
of diode 2.

OUTPUT METER

In attempting to make some measure-
ments of a set a man tried an a-c meter
across the voice coil of a dynamic speaker,
but did not get any deflection, although a
strong signal had been coming through.
However, he got some deflection across the
primary of the output transformer (the
voice coil is across the secondary of this
transformer).

This is not unusual. The voltage is low
at the voice coil, because of the large step-
down ratio, primary to secondary. Besides,
if you just put an a-c meter across the voice
coil it is more than likely that it was one
of those meters that draw immense current,
a usual condition of the run of a-c meters,
and therefore the voice coil was practically
shorted when the attempted test was made.
If you desire to make an output measure-
ment it is essential that the d.c. be filtered
out, leaving only a.c, to be measured by a
sensitive a.c. meter, say, of the rectifier type.
A paper condenser or paralleled paper con-
densers of a total of 10 mfd. may be con-
nected, one side to plate, other side to meter,
remaining meter terminal to cathode of the
output tube. This method is best used when
a non-inductive resistor is in the plate cir-
cuit, of a value equal to the recommended
ohms load for the tube, as derived from tube
characteristics charts.. When these conditions
are imposed, the circumstances are favor-
able to an expert measurement, as there
would be negligible shunt admittance and
negligible series impedance.

Short Waves to Originate in

Plans for the first American flight into
the stratosphere, which will carry National
Broadcasting Company microphones into
new territory, are progressing rapidly fol-
lowing a meeting in Chicago of the prin-
cipals in the venture.

Some of the most noted figures in science
and aviation conferred on the proposed
ascent, which is scheduled to be made from
the Century of Progress on or about July
Ist, under the supervision of the Piccard
brothers, Auguste and Jean, one of whom
will be official observer in the balloon.
Auguste now holds the altitude record of
more than ten miles, made in Switzerland

last year.
Conferes Listed

Among the men who attended the meet-
ing in ;Chicago, the first in which all the
chief figures in the undertaking were
gathered together, were the following:

Lieutenant Commander T. G. W. Settle,

U. S. N., who will pilot the balloon: Dr.
Arthur Compton, professor of physics at
the University of Chicago; Jean Piccard ;
Dr. Irving Muskat, representing the Cen-
tury of Progress; W. C. Young, manager
of the aeronautics department of the Good-
year Tire and Rubber Company, builders
of the balloon; E. H. Perkins of the Dow
Chemical Company, makers of the Gondola:
R. M. Morris, research engineer of the Na-
tional Broadcasting Company; J. I. Banish,
president of the National Safety Council and
consulting engineer of the Union Carbide
and Carbon Company which will furnish the
gas, and Major Ray Cooper, of the National
Aeronautical Association, who will repre-
sent the N. A. A. in the matter of official
altitude records.

S-W Set in Gondola
When Piccard made his record ascent in

Switzerland he carried no radio transmitter,
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Stratosphere

confining himself to speaking over net-
works in international broadcasts just before
taking off and just after landing. This time
however, special short-wave equipment will
be carried in the gondola, so that its oc-
cupants can speak to millions of listeners
over NBC networks as they ride high in
the stratosphere.

Short-wave enthusiasts are awaiting the
event with interest, because of the data on
the effectiveness of transmission from enor-
mous altitudes,

A THOUGHT FOR THE WEEK

“R ADIO WORLD is not a luxury—it's
of service to its readers” ~Thus
write many newsstand and subscription pur-
chasers of our paper and we believe this
explains why thousands of readers continue
to rencw their subscriptions year after year
without a break. RAp1o WoRrLd will con-
tinue its policy of service!
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25Z5 VOLTAGE GAIN

Separate Load

OPERATION COMPARISON

PARALLEL HALF-WAVE AND SEPARATE HALF ~WAVE SYSTEM .

AVE RECTIF |

OPERATION CHARACTERISTICS
ALF - Wi IER

Circuits Improve Output

OPERATION CHARACTERISTICS
HALF -WAVE RECTIFIER-SINGLE PLATE

Ef=25 VOLTS

ﬁ'ﬁl 2% VOLYS
{HE

TVPE

TYPE 2525

[ &R

INPUT
110 VOLTS RMS |

1}
1
&

INPUT VOLIS  CURVE
110 AMS

L =2000-OHM SPEAKER FIELD

PARALLFL HALF-WAVE SYSTEM
(Switch Closed

I, i 1 3
(1,+1,) (E,=E,)
a.? vhidk

oz, L3
[:] 48.2 15.0 61.2 08.6
8 46.0 2¢.0 86.0 95.0
a 43.0 25.0 88.0 92.2
16 52.0 16.0 87.0 112.5
16 51.0 20.0 71.0 111.2
18 50.0 25.0 75.0 108.0
32 $2.5 15.0 R7.8 118.0
32 52.0 20.0 72.9 118.0
32 51.% 25.0 76.5 117.0

SEPARATE RALF-WAVE SYSTEM
(Switch Open

Ba Iy E, €5 31 E,

uf a volts wi. ma. velts volts
4 42.0 85.5 4 15.0 1198.5 21.0
4 42.0 a5.% 4 20.0 110.0 16.9
4 42.0 85.5 4 25.0 103.0 11.0
8 48.0 104.0 :3 15.0 128.0 15.5
8 47.0 104.5 38 2n.0 124.0 12.8
8 47.0 104.0 8 25.0 113.0 9.0
1€ 50.0 113.0 16 15.Q 129.8 8.5
18  59.0 112.0 16 21.0 124.0 8.0
16 5%.0 112.0 16 25.0 122.5 5.0

R=VARIABLE RESISTOR

Increase in voltage
available for nl-v.; supply

0-C LOAD MILLIAMPERES(1)

[ Circuit for testing 25Z5
o for parallel and separate
R half-wave rectification. At
8.9 right are the identified
a7 performance curves.

MALL receivers, particularly those
S of the transformerless universal type,

are limited to a great extent in their
performance capabilities by the low plate-
supply voltages available. For example, an
increase of only a few volts in the applied
plate voltage will appreciably raise the pow-
er output of a 43 with a corresponding im-
provement in tone quality. Consequently, a
satisfactory means of increasing the avail-
able plate-supply voltage can be translated
by the engineer designing such equipment
into improved performance.

When the plate-current drain of all the
tubes in a set is less than the speaker field
current, a means of increasing the available
d-c voltage in small receivers employing an
electro-dynamic speaker is utilization of
each rectifying unit of the 25Z5 to supply a
separate load circuit.

Increased D-C Voltage

Each unit of the 25Z5 can be operated
independently of the other, provided the
regulation of the supply voltage is good.
Since the rating of the 25Z5 is 100 ma., each
half of the tube can handle 50 ma. Thus,
it is possible to energize the dynamic speak-
er from one plate and its cathode oi the
2575, and to supply plate voltage to the
tubes in the receiver from the other unit
The current drain on each unit, with such
an arrangement in most small receiver de-
signs will not exceed the allowable 50 ma.
Furthermore, with this arrangement. a re-
duction in ripple voltage is obtainable with
the same total filter-condenser capacity.

Tests have been conducted to determine
the increase in d-c¢ voltage available for plate
supply with this arrangement over the volt-

age available when the plates of the 25Z5
are operated in parallel. The results, as
tabulated, together with the attached curves
showing the operating characteristics of the
2575 with the plates and cathodes paralleled,
and with each plate and its cathode operated
individually, reveal that a material increase
in available voltage may be obtained with the
two units of the rectifier operated individu-
ally.

Taking the case of a five-tube superhetero-
dyne (employing two 36’s, one 39, one 43 and
one 25Z5), as an example, the plate and
screen current drain for these tubes will be
approximately 32 ma. The speaker held
will draw approximately 45 ma. With two
units of the 25Z5 opefated in parallel, the
total current to be supplied is 77 ma. With
the units operated separately, one plate must
supply 32 ma, for the plates of the tubes,
and the other 45 ma. for the speaker field.

Gain of 8 Volts

Assume that with the plates operated in
parallel a 16 mfd. condenser is used in the
filter and with the separate operation two
& mifd. condensers, one for each plate, are
used. Then, referring to the operation
characteristic curves for each condition, it
will be seen that the voltage input to the
filter will be 102 volts with the plates op-
erated in parallel, and 110 volts with the
plates operated individually. This is a gain
of 8 volts in available plate-supply voltage.

While this increase in available plate volt-
age gives noticeable improvement in the op-
eration of the 36’s and the 39, the 43 derives
the greatest benefit. An 8-volt increase on
the plate of the 43 will raise the power out-
put approximately 20 per cent. Increased
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output from small receivers is desirable in
that more pleasing tone quality usually ac-
companies the higher output capability.

The circuit arrangement used in making
these tests is shown in diagram at left.
In this case, a 2,000-ohm speaker field was
used as the load on one unit of the 25Z5; a
variable resistance provided an adjustable
load for the other unit.

This circuit arrangement of the 25Z5 ne-
cessitates the use of an additional filter con-
denser, or a two-section unit-condenser.
However, the advantages which can be de-
rived from the increased voltage available
for plate supply should more than offset the
cost of the additional filter condenser, or
of the two-section unit-condenser.

Reduced Hum

Another consideration of interest is the
hum introduced in the speaker by the ripple
present in the field-supply voltage. Tests
have been shown that this hum can be re-
duced to a very low level by the use of a
loud speaker employing a suitable hum-
eliminating device. The extra cost of such
a speaker is about 5 cents or less. If a
condenser is used to remove the hum, a ca-
pacity of at least 24 mid. is necessary to re-
duce the hum level to a satisfactory value.
The cost of such a condenser may be pro-
hibitive. It has been found that a suitable
device on the speaker will reduce the hum to
a level comparable with that obtained using
a 32 mfd. condenser in the filter.

—From E. T. Cunningham, Inc., and RCA

Radiotron Co.

APPLICATION NOTE ON
RECOMMENDED OPERATING
CONDITIONS FOR THE 38, 41,

42, 43, AND 89

ECAUSE of the relatively low signal-

voltage input required for high power-

outputs, the power-amplifier pentode
is particularly suited for use in the output
stage of small receivers. In making a selec-
tion of the type of power-amplifier pen-
tode to be used in any given application,
the signal voltage delivered to the output
tube, the plate-supply voltage, and power-
output requirements must be considered.

(Continued on next page)
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A 6-TUBE BATTERY SET
T-R-F Receiver Using the 2-Volt Tubes

places where there is no electric

service have been neglected when it
comes to radio receivers. The reason is
that there are relatively few of them. Yet
numerically there are many who cannot
use a-c sets or even line d-c sets. Indeed,
there are more who have no electric power
available than those who have only d-c,
but they have not been so insistent about
getting circuits to build.

Here is a six-tube t-r-f receiver with
which these fellows can try their skill. It
is sensitive, selective enough for places
where it is likely to be used, and is quite
economical in operation. Besides, it has
output enough to operate a good magnetic
loudspeaker or a permanent field dynamic.

The Filament Circuit

Five of the tubes in the circuit require
0.06 ampere each at two volts and the
sixth tube requires 0.26 ampere at the
same voltage. Therefore the total cur-
rent will be 0.56 ampere. A No. 6 dry
cell will deliver about 0.25 ampere. There-
fore at least three of them should be con-
nected in parallel. Since each cell has a
voltage of 1.5 volts, and the tubes require
two volts, there should be two cells in
series. Hence the filament battery should
be made up of six No. 6 dry cells, three
in parallel and two such groups in series.
For occasional service four cells would be
all right.

A 15-chm resistance is connected in the
negative leg of each of the tubes drawing

THOSE living in the country or other

By Einar Andrews

0.06 ampere. For the power tube, which
draws 0.26 ampere, the filament ballast is
4 ohms. As a means of adjusting the fila-
ment voltage more closely and to save cur-
rent when the full current is not needed,
a 6-ohm rheostat is put in the common
positive lead. This filament switch should
be attached to this rheostat as a means
of simplifying the assembly and to result
in a symmetrical panel layout.

Grid Bias

The three r-f amplifiers are biased by
the drop in the 15-ohm ballast resistors.
This bias is approximately one volt. If it
is desired to increase this bias, and thus
to reduce the drain from the B battery
and make the circuit more stable, the grids
should be returned to a suitable point on
the grid voltage battery. In order to make
this possible and at the same time leave
the rotors of the tuning condensers
grounded, each of the r-f grid returns
should be treated in the same manner as
the grid return of the detector. That is,
a condenser of 0.1 mfd. is connected be-
tween ground and the coil, and the coil is
then connected to the grid bias. Three
more condensers of 0.1 mfd. would be re-
quired if. While only one such con-
denser is required absolutely, it is well to
use one for each circuit in order to mini-
mize feedback. Using three condensers
permits placing them so that the leads are
short. 4

The suggested bias for the 230 detector
is 9 volts. This, however, is subject to

variation. If the grid bias battery has-:a
tap at every cell different bias values
should be tried and that retained which
gives the greatest detecting efficiency. The
bias on the 230 audio amplifier is 4.5 volts,
which is the recommended value for a
plate voltage of 90 volts. The bias on the
233 power tube is 13.5 volts, which is the
recommended value when the plate and
screen voltage is 135 volts.

Plate Voltages

The voltage on the plates of all the
tubes with the exception of the 230s is
135 volts. The plate voltage on the detec-
tor is 67 volts, which is the same as the
screen voltage on all the radio frequency
amplifier tubes. The voltage on the plate
of the 230 audio amplifier is only 90 volts,
which is sufficient when the tube precedes
a high gain tube like the 233.

The total plate and screen current
drawn by the set is 31.5 milliamperes. That
is the current when the filament, grid, and
plate voltages are normal. Normal grid
bias for the 34 tubes is 3 volts. This cur-
rent is not very large for a six-tube set,
and it can be supplied by a dry cell B
battery of medium size. Of course, if
the set is to be used much, it is better to
use large size B batteries because they
are more econamical.

When the set is used as a portable, and
it is quite suitable for that, small B bat-
teries should be used as a matter of con-
venience, for even when light batteries are

(Continued on next page)

How to Voltage the 38, 41, 42, 43 and 89

(Continued from preceding page)

The maximum allowable peak signal-
voltage input to a power-amplifier pentode
is equal to the applied bias voltage. Con-
sequently, the bias voltage is an indication
of the signal required to give full output.

Typical recommended operating conditions
for the 38, 41, 42, and 89 at 100, 135, 180,
and 250 plate volts are shown in the tabu-
lation. Recommended operating conditions
for the 43 at 100 and 135 plate volts are also
included.

The 41 has only recently been approved
for operation at 250 plate volts. This in-
creased voltage rating, with the resulting
increase in power output, makes this tube
particularly attractive for automobile re-
ceiver applications,

The 41 and 42, in comparison with the
38, 43, and 89, require the smallest input-
signal voltage to give full output. The
power output is approximately the same as
that of the 89 operated as a pentode, ac-
cording to RCA Radiotron Co., Inc., and
E. T. Cunningham, Inc.

The 38 requires a relatively low value of
input signal, but gives a low value of power
output compared to the other types. How-
ever, the plate-current requirements of the
38 are very moderate,

The 43 gives much greater power out-
put than any of the other types shown, but
it requires a relatively large input signal.
Naturally, the plate current requirements
of the 43 are large compared to those of
the other tvpes.

The importance of utilizing the maximun,
plate supply voltages available is indicated
bv the tahulation. It will be noted that the
power output for all types shown at 135
plate volts is approximately double the
power output at 100 plate volts. Thus, an

Load Max. Allowable  Harmonic  Power
Tube Grid Screen Plate Resistance Grid Resistor Distortion  Output
Type Volts Milliamp. Milliamp. Ohms Megohms Percent Watts
PLATE AND SCREEN VOLTS=100
Self Fixed
Bias Bias
38 —9.0 1.2 6.8 15,000 1.00 S50 8.0 027
41 —7.0 1.6 9.0 12,000 25 .10 10.0 0.33
42 —6.5 1.8 10.0 11,000 .25 10 7.0 0.34
43 —15.0 4.0 20.0 4,500 25 10 11.0 0.90
8+  —10.0 16 9.5 10,700 25 10 100 038
PLATE AND SCREEN VOLTS=135
38 —13.5 1.5 9.0 13.500 1.00 .50 10.0 0.55
41 —9.0 222 12.5 10,400 .25 10 10.0 0.75
42 —9.0 2.6 14.5 9,600 25 10 7.0 0.75
43 —20.0 70 34.0 4,000 25 .10 9.0 2.00
89* —13.5 2.2 14.0 9,200 25 .10 10.0 0.75
PLATE AND SCREEN VOLTS=180
38 —18.0 24 14.0 11,600 25 .10 8.0 1.00
41 —135 3.0 18.5 : .25 .10 10.0 1.50
42 —12.0 4.0 21.0 8.250 .25 .10 70 1.50
80* —18.0 3.0 20.0 8,000 25 .10 100 1.50
PLATE AND SCREEN VOLTS= 250
38 —25.0 3.8 220 10,000 25 .10 8.0 2.50
41 —180 5.5 32.0 7,600 .25 .10 10.0 3.40
42 —16.5 6.5 34.0 7,000 25 .10 7.0 3.00
80* —25.0 5.5 32.0 6,750 .25 .10 10.0 3.40

*A4s a pentode.

increase of only 35 plate volts allows twice
the power output from a set. Even small
increases in plate voltages, particularly in
small universal receivers, produce notice-
able improvements in power output.

In the same way, the increase in plate
voltage from 135 to 180 volts approximately
doubles the power output, and the increase
from 180 to 250 plate volts again doubles

wwWwW americanradiohistorvy com

the power output. Consequently, approxi-
mately eight times the power output is avail-
able with 250 plate volts as with 100 volts.
Of course, the plate-current requirements
rise with the plate voltages. The distortion,
for a given type, remains approximately
constant. The input signal required for full
output rises in proportion with the higher
plate and higher bias voltage.
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Andrews’ 6-Tube Battery Set

230 233

—45V. -/3.5V

42

L st
152

(Continued from preceding page)
used, they will constitute the greater part
of the weight of the oufit. Likewise, the
A batteries should be reduced in weight
by using only four No. 6 dry cells in
series-parallel.

A suitable grid battery is one having a
total voltage of 7.5 volts, with a tap at
every cell. Two of these are needed.
These are more suitable than those that
have become known as “C” batteries be-
cause they have a higher voltage and are
much smaller. Moreover, the availability
of every cell is a distinct advantage in
adjusting the bias values on the different

tubes.
The Tuner

For tuning the circuit a three gang con-
denser is used, each section having a
capacity of 350 mmfd., nominally. The
three coils tuned by these condensers are
of the so-called high-gain type. In effect
the couplers consist of a choke coil in the
plate circuit, a small capacity between the
plate and the high potential side of the
tuned circuit, and a tuner in the grid cir-
cuit. These coils, or couplers, have the
advantage that they are nearly as effi-
cient on the low frequency end of the dial
as they are on the high frequency end.
This is due to the fact that the choke coil
used in the plate circuit has been chosen
so that it resonates with the plate to
cathode capacity of the tube at the low
frequency end of the scale.

Ordinarily these tuners are not quite
selective as tuners using transformers and
loosely coupling. but this is offset by the
fact that there are three tuners between
tubes so that the antenna has no effect in
broadening out the circuit. Besides, the
high-gain feature is a decided advantage
for it makes the circuit very sensitive on
those frequencies that are desired in most
instances.

The coils, of course, are shielded, and
this fact is indicated on the diagram. They
are standard high-gain coils for 350 mmfd.
tuning condensers.

Control of Volume

In the antenna circuit is a radio fre-
quency choke coil, which should have an
inductance of about 10 millihenries. This
can be obtained in the duolateral form. It
is not necessary to shield it.

The volume is controlled by means of a
50,000-ohm potentiometer connected across

FIG. 1
This is the diagram of a six-tube t-r-f receiver suitable f or a portable or for use in places where electric power is
not available.

+675V :

LIST OF PARTS
Coils

Three high-gain radio frequency coils for
350 mmfd. condensers

One 10-millihenry choke coil

Two audio frequency transformers

Condensers

One gang of three 350 mmfd. tuning con-
densers

Four 0.1 mfd. by-pass condensers (Three
more should be used if r-f bias is in-
creased)

One 0.0005 mfd. by-pass condenser

Two 0.25 mfd. by-pass condensers

One 2 mfd. by-pass condenser

Resistors

Five 15-ohm ballast resistors

One 4-olim ballast resistor

Cne 6-ohm rheostat, with filament switch
attached

One 50,000-ohm potentiometer, tapered re-
sistance (The filament switch may be
mounted on this instead of on the
rheostat)

Other Requirements

Two twin binding post strips, one for Ant.
and Gnd. and one for speaker

One dial

Five four-contact sockets

One five-contact socket

Three grid clips

One six-tube chassis and panel to match

One 15-volt grid battery, tapped at every
cell (This is made up of two 7.5-volt
batteries in series)

One A battery, 3 volts and 0.56-ampere
capacity

Cne magnetic or permanent field dynamic
speaker matching 233 tube

One battery cable

Tubes: Three 234s, two 230s, and one 233.

the antenna choke coil, with the slider
connected to the first grid. The volume
range is from zero to the maximum signal
that comes in over the antenna. In order
to get a slow variation near zero, the po-
tentiometer resistance should be tapered
at the ground end. If it is not tapered it
may not be possible on strong signals to
reduce the volume to zero or even to a
comfortable value without cutting out the
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signal entirely.

Again attention to the use of additional
bias on the 34s. It may be necessary to
increase the bias even to more than 3 volts
in some instances to stabilize the circuit
and to make the volume controllable.

The filament rheostat can also be used
as a volume control since it controls the
emission from the tubes and hence the
amplification. This, however, should not
be used excessively because it will affect
the quality of the output.

By-passing

A by-pass condenser of 0.1 mfd. is used
across each r-f ballast resistor as a means
of stabilizing the circuit. These condens-
ers also help a bit in increasing the sens-
itivity. The 0.1 mfd. condenser in the
third tuned circuit is used to complete that
circuit and to permit returning the coil to
the grid battery. As previously stated, a
similar arrangement should be used in
each of the preceding grid circuits if it is
desired to return the grids to the grid
battery instead of to the chassis.

The 2 mfd. condenser across the ballast
resistance for the detector serves mainly
to by-pass radio frequency currents. For
audio frequencies it has little effect be-
cause the ballast resistance is so low. But
because of this value it is not especially
needed.

The 0.0005 mfd. condenser from the
plate of the detector to the chassis helps
to increase the detecting efficiency by pro-
viding a low impedance path across the
transformer for the radio frequency com-
ponent of the signal. It should not be
omitted even though there seems to be no
difference with or without it,

Two 025 mifd. condensers are used
across the batteries, one for the 67.5 volt
tap and one for the entire battery. These
serve primarily for radio frequency by-
passing. They are too small to be ef-
fective at audio frequencies, but for audio
frequencies they are not needed for the
resistance of the batteries is low. In case
there should be motorboating or audio fre-
quency oscillation when the battery be-
comes old, one pair of transformer leads
may be reversed, provided that this pair
be not the first. The best remedy, of
course, is to use a new battery. Another
remedy for this sort of trouble, if it
should occur, is to connect an electrolytic
condenser across. But its use should not

(Continued on next page)
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AN AUTHENTICAT
ANALYZER

By William F. Peck

Peck Television Corporation

ANY who

have a me-

ter, multi-
plier and shunt
resistors, and some
other parts, figure
that they could
build a nice set
analyzer if given
some preliminary
directions, and
therefore the pres-
ent device repre-
sents the fulfill-
ment of the pur
pose. The object
is to make the es-
sential tests of
set circuits, as to
voltage and cur-
rent readings.
Those who like to
make resistance
tests, too, may in-
clude the limiting
resistor and bat-

Above the author is

tery in each of
the two positions
between the open
switch points at
lower right of the
diagram and the

shown holding the
analyzer. At right is
the view of the panel
top. The analyzer plug
is shown in right
foreground, while two
adapters are also in
view.

common line to
the left below.
The author did
not include any
resistance measur-
ing method be-
cause he has a separate resistance meter.
The principal switch used is one that
may be put to any one of nine different
positions, and due to the almost complete
encompassing of the circle, it is hard to
show the switch in physical diagram.
However, it should not be hard to visual-
ize the switch. It consists of two sections,
simultaneously operated. One section, for
each position, is a double-pole switch that
picks up the meter, by virtue of the con-
tacts by the two-bladed slider SL. To
this extent it is a nine-pole double-throw
switch. The simultaneous action of the
other section is to open a circuit. Thus
as the first section discussed closes a cir-
cuit, and the second opens a circuit, the
switch enables opening a circuit to insert
something in it, ie., the meter. This is
just the condition wanted for current
readings, when, for instance, the plate

VO_TAGE
K

MA,
CURRENT SHUNT
I? 5'20

1, 100

«®

VOLTAGE MULTIPLIER
00 500
" 2000

lead has to be interrupted, the meter put
between, and yet the plate lead rendered
continuous again the momient some other
switch position is utilized. If the opening
and closing sections are put in parallel,
this is accomplished.

Overhead Grid Lead

Looking at the diagram, we find that a
circle in the form of a socket, with colored
leads marked thereon. Actually this rep-
resents the bottom view of the plug.
From this analyzer plug emerge eight
leads. Seven have corresponding pin con-
nections, as shown, but the eighth con-
nects to the eighth lead (green) and is
continuous with the two grid caps on the
plug. Hence it is the lead for picking up
the overhead grids.

Therefore one end of the cable has plug

attached, for insertion in the receiver
socket. The colored leads are soldered
by the constructor to the analyzer end, or
tester, not at either of the two sockets in
the tester, but to the lines between
switches.

Now, the main switch’s functions are
diagramed above and below the “plug
hottom view,” the lower oblong enclosing
eighteen dots representing switch lugs,
the upper oblong enclosing nine crosses,
representing also 18 switch points or nine
closed circuits which are pried open by
the circuit opener CO. On the switch the
two front lugs are for the closing switch
(SL).

The two rear lugs are for the opening
switch (CO). Hence, front to rear, the
second and third lugs in line may be
joined together and the front and rear

(Continued on next page)

Six-Tube Battery-Operated Receiver

(Continued from preceding page)
be necessary in a circuit of this type when
it is powered with hatteries.

Terminals

If the batteries are not built into the
cabinet, a cable containing the necessary
terminal leads should be used. Eight leads
are shown in the diagram, three for bias,
three for plate voltage, and two for the A
battery. The A minus lead should also be
used for B minus and C plus. If the bias
on the r-f tubes is to be increased as has
been suggested, there should be another

lead for the r-f grid bias. The three grid
returns are joined together before the lead
is briught out. It may be convenient to
place the grid battery in the cabinet, in
which case all the grid return leads need
not be included in the cable. This sim-
plifies the set a great deal

One binding post should be provided for
the antenna and another for the ground
connection. There should also be two
terminals for the loudspeaker. There are
twin terminals available for these pur-
poses, suitably marked, and they are pref-
erable to simple binding posts.

www americanradiohistorv com

Layout

The circuit should be built around the
three-gang condenser. TIts dial should be
placed in the center of the front panel
and the two other variables, the poten-
tiometer and the rheostat, should be placed
symmetrically with respect to the con-
denser dial and near the bottom of the
chassis. Suitable six-tube chasses with
panels to match are available. But there
is no reason why the circuit should not be
built on some other chassis for an extra
tube socket malkes no difference.
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(Continued from preceding page)

lugs in line joined together, except that
two of the circuit-opening positions are
not used (and so marked), while the cath-
ode connection on the closing device is
reversed, to give positive reading. The
last two closing positions are for meter
reversal.

Range-Increasing Purposes

Now let us see the sequence of opera-
tion so far.

We have a receiver operating. We have
a plug and cable. The plug is inserted in
the socket of the receiver that is to have
that circuit tested. The voltages and cur-
rents are thus brought up to the tester,
into which the tube removed from the set
is put, hence switching must take place
between the voltage and current feed and
the tube, that is, for current indications
the meter is put in series with the meas-
ured circuits, while voltage readings may
be taken also. See the lower left oblong,
under E, which puts the circuit in voltage-
reading position, an extra switch at right
picking up the desired circuits for such
voltage reading, with an independent
switch for selecting the proper series
multiplier.

We need not only series multipliers, for
correct range, but for current readings
we need shunt multipliers, and these will
bé on the basis of the meter used.
Assuming a 0-1 milliammeter, which will
afford in all instance a voltmeter of 1,000
ohms per volt rating, the multipliers
would be 1,000 ohms for every volt;
hence, for 0-10 volts, 10,000 ohms, for 0-100
volts, 100,000 ohms, and for 0-1,000 volts,
1,000,000 ohms. Such resistors should be
accurate, and the usual wire-wound series
multiplier resistors should be used.

Making a Shunt

The voltage ranges may be such as you
desire, depending on the usual ranges you
expect to encounter. So also of the
shunts. While the meter itself reads 0-1
milliamperes, infrequently the current is
that low, and if three shunts are used
they may be for 0-10 milliamperes, 0-50
milliamperes, and 0-100 milliamperes.
These selections are left to the construc-
tor, and if he hasn't the necessary shunts,
but can get an accurate meter within
range, he can make his own shunts by
using No. 26 wire or so, winding it around
a pencil, and using so much wire as will
make his meter read what it should on
the basis of the current through the pri-
mary meter. Any one point selected will
suffice, say, if 50 ma are registered on the
primary meter, then the shunt may be
adjusted to cause the needle on analyzer
meter to read S0 ma, or half position,
whereupon full-scale deflection for the
analyzer meter would be 100 ma. Or cur-
rent shunts may be purchased, on the
basis of the known resistance of the
meter movement. This resistance, indeed
the very shunts, may be obtained from
the meter manufacturer.

Currents Grouped

The currents read are grouped under
I in the lower oblong, the voltage position
for the meter is either obverse or reverse,
for the last two (right-hand) positions,
and, as stated, a separate switch is manip-
ulated to pick up the correct multipliers,
still another for current shunts, and
another switch to pick up the points
between which and, say, B minus, readings
are to be taken,

It is usual to read to B minus, as this
is always accessible, but this is not nec-
essarily the most desirable datum. Sup-
pose that you desire to read from cathode,
which in heater type tubes is the datum.
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It is then necessary to pick up cathode as
one side, and. say, plate as the. other.
The plate voltage is not that between
ground or B minus and plate but between
cathode and plate. Suppose that you are
testing a battery set where ground may
not be the same as B minus, as, for
instance, C minus may be grounded. To
take care of these three conditions a sep-
arate switch is used for picking up K, F
minus and ground. K will seldom be B
minus, an exception being the case of a
2AS5 or other type of power tube with
biasing resistor in the negative leg of the
rectifier, e. g., tap on a B choke. F minus
normally will be B minus in battery sets
and in a-c sets where the tube is of the
filamentary type. Ground is a point in
reference to which numerous readings
may be desired, nevertheless normally this
would be chassis, and a tester will pick
up only the socket connections, none of
which may be grounded. Hence a bind-
ing post is advisable, and a lead is run
from that to chassis, and ground contin-
uity is established.

The 2B7 and 2A7

The tester has two sockets, one of the
so-called universal type, which, without
possibility of error, receives the UX, UY
and six-pin base tubes. For the seven-
pin-base tube (medium size) the extra
socket is used, and connections made from
one socket to the other as shown. This
medium-sized base for seven pins takes
care of the 59, but not of the 2B7 and the
2A7, which require a smaller size, but
there are two adapters to take care of
this, one to reduce the larger 7-pin socket
on the tester the smaller one required,
and the other to increase the 7-pin socket
in the set to the larger requirement, that
of the plug.

Adapters

Since the analyzer plug has only one
terminal condition, equal to medium-sized
seven pin, naturally this plug will not fit
into any kind of socket except the very
one for which it was intended. Hence
adapters are used, and it is fortunate that
the adaptation is downward, that is, from
a more numerous pin base to a fewer-
springed socket. Hence to use the plug
with a six-pin socket, an adapter of the
medium seven-hole top is used, to receive
the plug, while the bottom of the adapter
has six pins. A special locking device
prevents the adapter from sticking in the
set when the plug is pulled out. A latch
must be sprung to release the plug from
the adapter.

The designations on the main switch
diagram, lower oblong, are: Ip for plate
current; Is for screen current; Iu for sup-
pressor current; Ig for grid current; Ik
for cathode current; Io for overhead grid
current; If for heater or filament current.
Since filament or heater current is large,
and the meter normally wouldn’t read it,
the circuit-opening element above is
shorted to protect the meter. This may be
a permanent short if filament or heater
current readings are to be neglected, as
they usually are, or may be a short that
is opened only by depressing a key.

The Confusing Grid Numerology

Ig, for grid current, relates to whatever
element occupies the normal control grid
position for four-pin tubes, or 227 tube,
but of course in the case of the 235 the
socket position that would be the control
grid in the case of the 227 is the screen
grid. For this reason, and other reasons,
the numerical grid designations are not
consistent, the main reason being that
they are not so in the formal numerology

(Continued on next page)
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Detailled Construction Data on the

8-TUBE DIAMOND

By Herman Bernard
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An improvement has been introduced in the oscillator for short waves by using a separate winding as the tuned
circuit. The above diagram of the 8-tube Super Diamond shows this method. Coil connection data will be found
on the diagram of the 12-tube model. The 2A5 output tube is shown. The 2A3 circuit was printed last week.

HE eight-tube model of the Super

Diamond has practically the same

tuner as has the twelve-tube set, built-
in oscillator is omitted, however, and the
total audio amplification is that obtainable
from the pentode of the 2B7 and from the
2A3 or 2A5 output tube.

Concerning the output tube, there is a
general misunderstanding regarding rated
power output and sensitivity. Some think
that a tube with large power output should
provide large amplification. Not only is
this not true, but in general the larger the
rated power output, the less the sensitivity
of the tube, that is, the more must be put
into it to develop a certain quantity of
output. The sensitive output tubes are the
pentodes. The large power-handling type
tubes are generally triodes. Hence to get
a large quantity of sound output it is nec-
essary to put in a husky signal, and this is
achieved by plenty of amplification ahead of
the detector and some after it. So here
we have the audio amplification, exclusive
of output stage, confined to the pentode of
the 2B7, but a practical gain of 50 is easily

attained. The 2A3 provides 3.5, a total audio
gain of 175 or, with the 2AS5, a gain of 1,000.

7 Watts Output

Therefore the receiver will have a power
tube that will not be overloaded by any-
thing that will be put into it, particularly
as the plate voltage is 300 volts, and the
bias has been lifted to 64 volts, and the
power output is about twice that ordi-
narily obtainable from a single 2A3, hence
is around 7 watts.

There has been some difficulty concerning
the working of the 2B7 as a detector and
audio amplifier. The trouble concerns the
a-f operation. However, if the screen is
returned to around 32 volts, assuming a
normal signal of 1 volt, the effective screen
voltage is 31 volts and under such condi-
tions the plate load resistor preferably
should should be 0.1 meg. (100,000 ohms),
and the maximum filtered voltage, 300 volts,
may be fed to the plate load resistor.

The tube has the same characteristic as
the 55 whereby the amplification cuts off
when the signal input becomes too high,

but this is not a bad feature, as it further
prevents any possibility of overloading the
power tube. The remedy is to retard the
volume control. The quantity of sound is
then sufficient to come close to loading up
the last tube. It is necessary to take off
only a little more than 1 volt of rectified
voltage at the detector, by potentiometer
slider, to load up the 2A3 tube, due to the
high gain in the 2B7 amplifier.

The circuit will be discussed now in se-
quence related to that of the list of parts
published herewith.

Coils

The three radio frequency coils are alike,
and have a tap enabling switching to the
police band. Some data concerning them
were given last week in the discussion of
the 12-tube model. However, a change has
been made in the hookup of the oscillator
for police waves. Instead of secondary tap,
an extra winding heretofore marked “not
used,” but suggested previously as to its
possession of this possibility, becomes the
police band tuned circuit. A small variable

Peck’s Compact Switch Analyzér

(Continued from preceding page)

of the multifarious grids of the present
assortment of tubes. But a general plan
is followed, the exceptions to which the
user must be familiar with as part of his
work, and these exceptions are obtainable
from general tube characteristics charts.

It will be observed that a slider SL is
definitely connected to the meter, being
conductive. But the circuit opener is not
connected anywhere in the circuit, for its
sole function is that of an insulator prying
apart two other closed connections, and
closing them again after the circuit opener
is slid to some other position on the rotary
switch.

While control grids are accessible, and
grid current may be read, it is only such
current as results from actual set opera-
tion, as in general the grid bias can not
be made positive by any switching of
which the tester is capable, but may be
made zero. Ordinarily this suffices, as
tubes in nearly every position will draw
current on zero bias due to the presence
of some signal voltage, for the signal volt-
age runs positive in respect to the bias.
To this extent only is the device a tube
tester, for no provision is made for inter-
posing the positive-biasing battery for
change from negative to positive bias as
an indication of plate current effect or

www americanradiohistorv com

mutual but this
perative.

The usual adapters are used with the
plug, except that the adaptation to UX
and UY bottoms (all tops are 7-pin)
should be of the type that picks up the
control grid rather than that which picks
up the screen.

Analyzer Plug, Type %07-WLC, includes
8-lead cable and locking device. Pin-re-
ducing adapters for receiver: 7 top to 4
bottom, 974 DSG; 7 top to bottom, 975
DSG; 7 top to six bottom, 976 DS; 7-me-
dium top to 7-small bottom, 977A ; 7-small
top to 7 medium bottom, 977B. Sockets :
456E and 437E.

conductance, isn’t im-
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LIST OF PARTS
Coils

Three shielded radio frequency transform-
ers, secondary tapped for 1,400-4,500 kc.

One shielded oscillator coil, three windings,
separate one for 1,565-4,965 kc.

Two shielded Hammarlund intermediate
transformers, air - dielectric - condenser
tuned, both as to primary and secondary;
465 kc.

One shielded Hammarlund intermediate
transformer, air - dielectric - condenser
tuned, both as to primary and secondary;
secondary center-tapped; 465 kc.

One 90-watt power transformer; primary,
115 volts, 50-60 cycles; secondaries: (H),
2.5 volts, 8 amperes, center-tapped, for
heaters; (F), 2.5 volts, 3 amperes, center-
tapped, for power tubes; (c), 5 volts, 3
amperes, center-tapped, for rectifier; (d),
750-volt center-tapped for high voltage of
full-wave rectifier; stands 150 ma (@)
400 volts d.c.

One dynamic speaker, 12 inch diameter:
1,800-ohm or higher resistance field, out-
put transformer for 2A3 tube. Cable and
plug attached.

Condensers

One four gang 0.000041 mfd. tuning con-
denser with trimmers built in; shaft 34-
inch diameter, 1%-inches long.

One padding condenser, 350-450 mmf{d.

One midget variable condenser, not more
than 50 mmid.

One 50 mmfd. mica fixed condenser.

Two 0.0002 mfd. mica grid condensers.

One 0.5 mfd. stopping condenser.

Six 0.1 mifd. bypass condensers.

Four 8 mid. electrolytic condensers (two
in each of two cases).

Two 20 mifd. electrolytic condensers.

Resistors

One 350-ohm pigtail resistor.

Two 775-ohm 5-watt pigtail resistors, wire-
wound.

Two 3,500-ohm pigtail resistors.

One 15,000-ohm 5-watt pigtail resistor,
wire-wound.

One 20,000-ohm pigtail resistor.

Two 50,000-ohm pigtail resistors.

One 100,000-ohm pigtail resistor.

Three 1.5-meg. pigtail resistors.

One 0.6 meg. potentiometer with switch at-
tached.

One 5-meg. pigtail resistor.

Other Requirements

One five-pole, double-throw switch insu-
lated shaft type.

Six grid clips.

Nine sockets: four six-hole, one five-hole
(UY), two four-hole (UX), two 7-hole
medium. The extra UY socket is for
speaker plug.

Six tube shields and bases.

One a-c cable and plug.

One antenna-ground binding post assembly.

One phonograph twin jack.

One vernier dial, traveling light type, with
pilot lamp and escutcheon.

Length of flexible wire for pilot lamp con-
nections.

One roll of hookup wire.

Four 12/24 nuts for power transformer.

Three dozen 6/32 nuts and bolts.

One a-c cable bracket with lug affixed.

Three knobs.

One chassis 15x 3x 10 inches.

One metal hottom piece to fit chassis.

Six insulated bushings tapped at both ends
for 6/32 screws.

Six lugs.

One 6/32 bolt, 1% inches long, for wave
switch.

One a-c cable bracket with lugs affixed.

Three knobs.

Tubes: four 58's. one 2A7, one 2B7, one
2A3 and one 573.

condenser is put across this winding.

The receiver is primarily intended for
broadcast reception, and the police band
is purely incidental. Nevertheless, since an
improvement is achieved by the change, it
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Calibration of frequencies tuned in on the broadcast band, with 20 kc over-
lap at the low-frequency end and 200 kc overlap at the high frequency
end. Each of 119 channels is located.

is well to adopt it. Moreover, while it is
better to have a smaller and more selective
input for the broadcast frequencies, a larger
input is advisable for the short waves, where
the selectivity doesn’t matter so much.

Due to difficulty in padding for short
waves by the usual method, most receivers
omit padding, although in this instance at
least inductive padding is introduced. Much
greater sensitivity results when the little
manual tuning condenser acts as trimmer
for the main tuning condenser of the os-
cillator, which on the police band isn’t pad-
ded. The capacity may be up to 50 mmid.,
although less would be sufficient, say, 30
mmid. The usual 50 mmfd. condenser has
seven Dblates.

The circuit then is keenly alive all over
the dial when the switch is turned for short
waves, although the points at which partic-
ular police transmitters come in best must
be borne in mind, and calibration will hold,
to the extent that when you desire to tune
in the station again, turn to the same dial
position, and then very slowly adjust the
manual trimmer.

Careful Tuning Needed

It should be remembered the usual close-
ness of tuning is, if anything, magnified by
the considerable selection ahead of the os-
cillator, and at least the same patient, care-
ful tuning is required as for any other
short-wave reception in this wide band (1,-
400-4,500 kc).

There are no dead spots on the dial any-
where—on broadcast or short waves.

The diagram for connecting up the coils,
including the oscillator in the improved
fashion, will be found on the circuit of the
12-tube model.

The intermediate frequency transformers,
made by Hammarlund, are peaked at the
factory at 465 ke, but when put into a set
there would be naturally a slightly different
frequency. However, those who desire to
build the 8-tube set and have no test os-
cillator, may leave the first transformer as
it is, and peak the remaining transformers
on that basis, to give loudest output after
the set is built. This is not the best plan
in the world, but it will do in a pinch.

The transformers without center-tapped
secondary, of which there are two, have
grid cap lead emerging from side of the
shield, while underneath these are two flex-
ible leads and a brass projector. The B
plus connection is made to the projector, the
green flexible lead goes to plate of preced-
ing tube while the black is the grid return
and. in this circuit, connects to the potenti-
ometer through a bypassed high resistance.

Speaker Considerations

The center-tapped transformer feeds the
2B7 and has the same primary connections
(green and projector), while the two black
leads go to the diode anodes and black is
the return or center-tap, connected to the
high side of the potentiometer.

The power transformer has all secondary
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windings center-tapped.

Although a field coil of 1,800 ohms is
specified for the dynamic speaker, con-
structors who possess speakers with
somewhat larger resistance field coils, up
to 2,500 ohms, may use what they have,
put the output transformer should be for
tne general type of low-mu tubes. The
usual rating is 2,500 ohms output impedance
for a single 2A3, but up to 5,000 ohms out-
put impedance may be used, because of the
extraordinarily high negative bias in this
particular circuit. Thus, a speaker for single
245 tube could be used. For the 2A5 the out-
put load may be 7,000 ohms.

Condensers

The four-gang condenser has a maximum
capacity of 0.00041 mifd. and will tune
from above 1,700 kc to 520 kc at the r-f
level, or from 2,165 kc to 985 kc on the
local oscillator. The total inductance of
the r-f secondaries is 230 microhenries and
that of the oscillator secondary is 126 micro-
henries. for this condenser.

For the oscillator a padding condenser of
350-450 mmifd. is used, and the correct
setting is near maximum. As a first ap-
proximation, set this condenser at maximum,
then turn the setscrew out 114 turns. The
final and correct adjustment should be made
on the basis of a frequency around 600 kc
at the signal level, while the other end is
trimmed at or near 1,450 kc.
~There are two 20 mfd. in the 2A3
circuit, one to bypass the total biasing re-
sistance of 1,550 ohms, the other to bypass
half of that resistance, or 775 ohms. The
total consists of two series-connected 775-
ohm units. Only one 20 mid. is in the 2AS
circuit.

Electrolytic Condensers

For the screens of the 58 tubes the 64
volts as obtained from the ZAJ tube bias-
ing resistor are sufficient, and indeed there
may be oscillation at the r-f level and also
at i-f, so two extra resistors, to be dis-
cussed later, are shown on the diagram.
Also the 20-odd 2AS5 bias volts are enough
tor screens.

The 20 mifd. condensers are of a lower
voltage rating than the 8 mifd. used in the
B filter, hence are much smaller physically.
There is room for four cans. However,
there are combinations of two 8 mfd. in
one can, hence two cans take care of four
8 mid. condensers, and the two extra chas-
sis holes are used for the separate 20 mid.
units.

Resistors

Of the resistors, the 350-ohm unit pro-
vides a negative bias of around 4 volts on
the two r-f tubes and the 2A7 combination
oscillator-modulator. It is true that if the
resistance value is somewhat lower, hence
the bias voltage reduced, the sensitivity will
be increased, but there is likelihood in the
first instance that there will be r-f oscilla-
tion, and it has always occurred in the sec-

(Continued on next page)
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The 8-tube
chassis is illus-
trated above
and the 12-tube
chassis at right.
These circuits

have the same
“front end.”

(Continued from preceaing »age)
ond r-f stage. Hence a resistor of 50,000
ohms is optional across the grid winding or
full secondary in the second r-f stape. This
always has cured the trouble, bu: there are
other methods, discussed last wezk n con-
nection with the 12-tube model.

The i-f oscillation is associated almost
always with the second i-f tube, But the
cure may be applied across the primary of
the first i-f transformer, hence a resistor of
20,000 ohms is shown in that pasitien. In
exception iinstances the 20,(00 ohms were
necessary instead across the next load.
However, the better plan is to amit these

two squzal-eliminating rzeistors in the con-
structior. and put them ia cnly if mecessary.
Moreover, the walues are zverage. Do no-
tse h:gher values than racessary to correc-
the trouble, and use lower values if those
cized do not praduce tte -esall, except that
first shift the resistors tc differen: equiva-
leat circuits to make sure that you are not
trying t: apply the remedy wher2 it will
nct be most effective. For instanze, oscil-
fa-ion at these lzvels J-ocuces a galaxy of
squeals, so if y>u pu: your kand between
zrid cap and sheld czn, wsdng two fingers,
or palm znd one finger. i the squ=als stop
chat ic the stage that is oscilating.

www americanradiohistorv com

Increasir.g Sensitivity

Thz 775-ohm resistors will ger hot, but
that joes 1ot matter. Tae 13,00)-ohm re-
sistor should be of 5 watss razing and will
a0t get so hot. Tae valze of 25.000 ohms
was seleted as a safe ome, ir 7viaw of the
great sens-tivity of the sot. but -here will
be scmiewhat greater sersi-ivity if this is
a smaller -esistor, and it ie saggsted that
a l-watt resistor of 25000 to £0.000 ohms
be placed in parallel with &. Also 800 chms,
more or less, may be pu: n paralle]l with
the 350-ohm biasirg reskstor alrzady dis-
cussec. If the inc-eased sens tivity is un-

tContinued on page 1)
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QUESTION and Answer Department.
versitly members are answered. Such membership is obtained by
sending subscription order direct to RADIO WORLD for one year (52 issues)

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

Only questions from Radio Uni-

Complete Cure for Hum

WILL you kindly explain what to do
to eliminate all hum from a broadcast
receiver? I have tried everything that
has been suggested and there is still some
hum left—W. P, E.

Use batteries for all voltages—plates,
screens, grid bias, and filaments. Also
use batteries for the speaker field, z'md
after that move away from all electrical
power lines and select on those broad-
cast stations which are completely op-
erated on batteries. Perhaps the hum
can be reduced to below audibility with
less radical changes, but the question was
to reduce the hum completely. To re-
duce the hum practically you may have
to use a heater type tube in the output
stage, use filtered current in the field,
improve the filtering all around.

* * *

Measuring Grid Bias

WHEN I connect my voltmeter between
the cathodes of the r-f amplifiers an'd
ground I get a reading of 20 volts. This
does not change when I vary the volume
control which should control the bias on
the tubes. The set does not work and I
wonder if the trouble is excessive grid
bias.—W. R. T.

Apparently you have no connection
between the cathodes of the tubes and
the chassis until you connect the volt-
meter, and then the only connection is the
voltmeter. That accounts for the high
voltage reading and also for the fact that
the circuit does not work. What you are
doing 1s using the voltmeter as a milliam-
meter and then read the current in volts.
The reading is the voltage drop in the
meter due to the plate current that flows
through the meter. If you put a milliam-
meter, or a voltmeter, in series with one

of the plate circuits you should not get
any reading if the cathode connection is
open. A

2-Volt or 6.3-Volt Tubes?

IN LOOKING OVER the tubes avail-
able for the construction of a battery set,
I am at a loss to decide whether to use the
2-volt series or the 6.3-volt series, as the

‘higher voltage heater series seems to afford

possibilities for better performance, although
at much greater drain. Do you consider the
2-volt series satisfactory?—I, D.

Yes.
exclusively intended for battery operation
of the filaments. If you use the 2-volt tubes
vou will make no mistake. The circuit and
constants choice will determine the result
more than the selection of one tube type or
the other, whereas the 2-volt series will
prove much more*ecgnomical.

*

Grids of 247

PLEASE define the five grids of the 2A7
mixer tube.—E. ]J.

Grid No. 1 is oscillator control grid; No.
2 is oscillator plate; No. 3 is screen; No. 4
1s modulator control grid (cap). No. 5 is
tied to No. 3 in the tube.

* * *
Transformer Range

WHAT range is possible with audio fre-
quency transformers? That is, is it possible
to make the gain uniform up to 10,000 ke,
or 20,000 kc? I have heard that it is pos-
sible to make audio transformers that will
cover all the frequencies required for a tele-
vision receiver.—A. B.

Transformer manufacturers claim that
they can make transformers that have a uni-
form characteristic from about 30 cycles to
100,000 cycles. But such transformers are
very expensive. The wider the uniform
transmission characteristic the more the
transformers cost.

WO
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In fact, the 2-volt series tubes are

Conversion Conductance

WHAT IS MEANT by the conversion
conductance of a tube such as the 2A7?
Why is the grid current type oscillator in-
variably recommended for Grids Nos. 1 and
2 of this tube? Would not a negative bias
method work better 7—P. O.

The conversion conductance is a measure
of the efficiency of the tube as a mixer. It
is the ratio of the input radio frequency
voltage to the output intermediate frequency
voltage. The rating for the 2A7 is indeed
high. more than 400. The grid current type
oscillator is the only one with which highly
satisfactory results have been obtained to
date with this tube, although perhaps the
steady negative bias method may be worked
out later. As the tube is made at present,
so soon as the bias is more than a little bit
negative the tube does not oscillate well.
Both methods, however, are really of the
negative bias type, though one depends on
grid current through a leak to develop this
bias, and the other has a steady bias due
to the cathode current. It should be ob-
served that if the oscillation amplitude ex-
ceeds the steady bias value, grid current
starts to flow even in the second instance,
therefore grid leak and condenser might be
well included as a precaution, or check.

x % %

Zero Voltage Twice a Cycle

IS IT TRUE that in all radio sets the
signal actually stops once in every cycle?
And if it is true, why does not this appear
as a form of interference?—Y. W.

The stoppage occurs once during each
alternation or half_cycle, hence twice each
cycle. This is true of alternating current
in all its manifestations. Starting from zero,
the current (or voltage) builds up to maxi-
mum of the positive cycle, then declines to
the zero axis, and further builds up to the
maximum negative value and declines again
to the zero axis. There is actual inter-
ference if the frequency is low enough,
which it never is in general radio experience,
for the radio frequencies are out of consid-
eration in this regard, and if the lowest audio
frequency is assumed to be 50 cycles, then
the stoppage takes place 100 times a sec-
ond, and the ear does not detect this, be-
cause of the minute duration, compared
with the signal frequency. It is about the
same situation as in the movies, where
flicker is utterly avoided by using 24 pic-
tures a second, in conjunction with a triple
shutter. In the movie instance persistence
of vision takes care of the absence of the
picture, while in the radio example per-
sistence of hearing comes into play.

* K %

Kerr Cell

FOR TELEVISION PURPOSES, while
a Kerr cell may be used as the light source,
it is normally necessary to put a high posi-
tive bias on it (around 500 volts usually).
Can not some way be provided to avoid
this high biasing voltage?—U. E.

It should be practical to operate the cell
at zero bias, and to have the signal swing
it, that is, maintain polarization by signal
bias. This method would constitute the cell
a detector, and it seems likely that the out-
put of television receivers will be detectors
in the near future. Right now there is a
sort of television hiatus, but with improved
economic conditions no doubt the expensive
television research will be carried on even
at a greater pace than *in the past.

* *

Why Two I-F Stages?

IN THE CONSTRUCTION of super-
heterodynes, using two intermediate-fre-
quency stages, requiring three coils, I find
that there is always considerable oscillation,
and I wonder whether one stage (two coils)
isn’t enough? The introduction of auto-
matic volume control does not seem to
diminish the tendency to oscillation.—C. L. F.

Enough gain is obtainable from a single
intermediate tube, somewhere between 100
and 200 for the stage, and so the real rea-
son for the extra stage is more selectivity.,
In the sense that the gain can not be pressed
very much beyond that obtainable from a
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single stage without intense filtration, there
is hardly an advantage in the extra stage.
But from the viewpoint of selectivity there
is certainly a real advantage. In fact, some
manufacturers have intermediate coils with
coupling between primary and secondary ad-
justable, so that it may be made as loose
as necessary consistent with absence of os-
cillation. Another ‘way of accompllshmg the
same result is to increase the negative bias
on the intermediate tubes. It must be ex-
pected that oscillation will be present in the
two-stage system, unless the coils are in-
ordinately far apart and the voltages rather
low, but the trouble is easily curable. One
may put a 20,000-ohm resistor across the
primary of the first intermediate-coil, and
increase the negative bias by using resistors
of around 2,000 to 3,000 ohms or so in the
individual i-f cathode legs. The advantage
of the two-stage system can be proved rather
easily by the separation afforded between a
strong local and a weak distant station 10
kc removed from that local. The single i-f
stage system will not permit the uninter-
fered reception of the DX station, but the
double-stage system will, despite long aerial.
x % %

Squeals in a Super

IN THE COURSE of trying out several
superheterodynes that I have built I find
that there is less squeal interference at 175
kc intermediate frequency, rather more at
465 kc and thereabouts, and also that in all
systems there is no sure-fire way of get-
ting rid of squeals. At least two squeals
must be expected—unless you have some
evidence to the contrary. Which interme-
diate frequency is preferable?—L. L.

The principal cause of squeals is insuf-
ficient selectivity ahead of the modulator,
and as a precaution in this direction three
tuned stages are commonly employed in the
better receivers, not counting the oscillator,
i.e., a four-gang condenser is used, although
there are not always tubes between coils.
The cause is obvious from the considera-
tion of the images, or alternate frequency
responses, for if the desired signal fre-
quency (carrier) does not come in exclu-
sively, there is danger that enough voltage
is present at the image or alternate {fre-
quency to cause a squeal, because the same
oscillator frequency is consistent with the
reception of both frequencies. The higher
the intermediate frequency, the less the
danger of image reception, hence at 465 kc
there are images possible only from 1,470
kc up. For an if. of 175 kc the images
may appear from 890 kc up. If the i-f chan-
nel is generating harmonics, or if these are
present in the second detector for any rea-
son, then squeals will result, due to beat-
ing, and the higher i.f. cause more trouble
then, because the interfering harmonics are
of a lower order (second and third). Final-
ly, if the circuit is not padded correctly,
and if the i-f level is not accurately set at
one frequency, squeals will be heard. Thus
it is very important to have the i-f channel
lined up perfectly, for if it cuts off at the
equivalent of 10 kc (expressing the situa-
tion on the basis of the broadcast channel),
two channels will not go through the i-f
amplifier. There is not much to choose be-
tween 175 kc and the higher intermediate
frequencies, except that if shorter waves
than broadcasts are to be received, of course
the higher if. helps reduce image inter-
ference, because maintaining a greater fre-
quency difference between oscillator and
modulator. See that the r-f and i-f ampli-
fiers are not oscillating or regenerating, pad
accurately, line up the i.f. accurately, and
use three tuned circuits ahead of the modu-
lator for the broadcast band. Then you
should not experience any squeals. Many
superheterodynes are being built these days
that are utterly squealless.

* % %
Amplification Cutoff

MY EXPERIENCE with the 55 and 2B7
tubes has been that only so much signal
voltage can be put into them, and if this
voltage is exceeded the amplification be-
comes less, and finally when the voltage rises
high enough, the amplification cuts oﬁ dis-

tortedly. Is this not detrimental? I have
not tried the 75 and the 2A6, but I presume
they show the same effects.—E. F.

The condition you describe actually exists,
but whether to call it a detriment is a matter
of opinion. In one sense it may be re-
garded as a virtue, as it precludes the pos-
sibility of overloading the power tube, and
besides there is abundant amplification pres-
ent, that is all-sufficient quantity of sour}d.
before the cutoff or semi-cutoff condition
arises. While the volume control may be re-
tarded at any time to introduce correction,
if there is automatic volume control this
remedy may not be complete, and it would
be preferable to reduce the aerial to such
size that the pickup prevents the excess
signal voltage on the second detector. The
antenna reduction may be by series con-
denser. It is presumed the circuits you built
have the diode-biased triode or diode-biased
pentode. Otherwise, instead of the cutoff
you refer to, the signal keeps on rising,
but grid current begins to flow, another
form of distortion, and really no better or
worse than the form previously discussed.
The diode-biased method introduces direct
and non-reactive coupling, and thus gets
away from the distortion due to the stop-
ping condenser. The formal tube data do
not include the diode-pentode tubes (e.g.,
2B7) for diode bias, probably because of
the low signal voltage handled, around 2
volts, say. However, the amplification in
the pentode is so large that at 2 volts input
there could be 100 volts output, provided the
applied plate voltage were in excess of 200
volts. That is why the nlate resistor is often
returned to 250 or 300 volts. We do not
regard the condition you describe as detri-
mental at all, especially as a shorter aerial
improves the selectivity without requiring
the addition of any tu*neti circuits.

He Waited Six Years

BELIEVE IT OR NOT, I have not
built a circuit in six years. In fact, the
set I have was the Diamond of the 1926
vintage, which I built the next year. So
you see I am not a hurried person. How-
ever, I would like to build an a-c set now,
and would you please recommend a circuit
using seven or eight tubes, preferably a
superheterodyne from which the bugs have
been extracted? I have seen so many differ-

ent circuits, and the claims for them are
so extensive (without exception) that I do
not know which one to choose.—~W. D. S.

We recommend you build the 8-tube
Super Diamond, discussed in the present
issue. If you want a 7-tube set you may fol-
low the same diagram, but omit one inter-
mediate stage. It is valuable, however, to
include the extra intermediate stage if you
desire selectivity up to just below the point
of sideband-cutting. We believe the bugs
have been taken out of this as much as
from any other super, and we know that
scarcely any trouble has been experienced by
others who have built this set.

* ¥ ok

Interference Remedy

IN MY LOCALITY I am troubled with
interference due to a cause unknown, but
it is periodic, about 200 throbs per minute,
and it causes me no end of displeasure, often
ruining programs, so I have to shut off
the set and (alas) go to bed, two things I
hate to do prematurely. If I could abate
the nuisance somewhat, I would be tempor-
arily satisfied. Can you suggest some means
of tracking down the trouble?—F. McC.

An easy help is to put a small condenser
in series with the aerial, say, 0.0001 mfd.,
or even half that value. While signal
strength will be reduced, the interference
will be cut down at a greater rate. We do
not know just why this should be so, unless
that the natural period of the antenna system
becomes so much higher in frequency that
the lower frequency interference is sub-
stantially bypassed. Anyway, under similar
conditions we tried the remedy and it worked
well. While the frequency of the inter-
ference exists as a modulation, as you re-
port it, the actual source of interference is
a higher frequency, obviously, if the inter-
ference comes in through the aerial. You
may determine the fundamental of the in-
terference by mnoting the frequencies at
which the interference is heard loudest on
your set, say, 900, 1,000, 1,100 kc etc. Then
as the harmonics are 100 kc apart, the inter-
fering frequency is fundamentally 100 kc.
The trouble no doubt is due to an oscillator,
that is, a generator of radio frequencies.
You can locate it with a loop receiver, en-
circling the suspected location, and tracking
it down by the direction the loop points.

University.

Number. ]

number indicating membership.

Join Radio World’s

UNIVERSITY CLUB

And Get Free Question and Answer Service for the Coming 52 Weeks.
THIS SERVICE FOR UNIVERSITY SUBSCRIBERS ONLY
Subscribe for RADIO WORLD for one year (52 numbers). Use the coupon

below or write on a separate sheet of paper, if preferred. Your name will be
entered on our subscription and University Club lists by special number and you
will be apprised of the number. When sending questions, put this number on
the outside of the forwarding envelope (not the enclosed return envelope) and
also put it at the head of your query. If already a subsacriber, send $6 for renewal
from close of present subscription and your name will be entered in Radio

NO OTHER PREMIUM GIVEN WITH THIS OFFER

[ In sending in your queries to the Unmiversity Department, please paragraph and
number them. Write on one side of sheet only. Always give yowr University Club

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

Enclosed find $6.00 for Radio World for one year (52 nos.) and also enter my
name on the list of members of RADIO WORLD'S UNIVERSITY CLUB, which

gives me free answers to radio queries for 52 ensuing weeks, and send me my

.................... $eacaracssnrpgacaanass

City and State............cc.0outs

wwWw americanradiohistorv com


www.americanradiohistory.com

20

RADIO WORLD

June 10, 1933

Station

By Alice Remsen

Sparks

Music
For Channon Collinge, WABC

The Cathedral Hour, Sundays, 4:00 p.m.
EDST

Through the stained glass the dappled
sunlight seeps;
Weaving varied patterns on the chancel
floor;
Into the silence a subdued murmur creeps;
Wanton breezes enter through the open
door.

Up from the choir comes harmony pro-
found,
Angelic music, seemingly supernal,
Reverberating there, a lovely sound,
Leaving an echo, magical, eternal!

A. R.

*x Xk %

And during the Cathedral Hour, con-
ducted by Channon Collinge, you will be
wafted to a quiet cathedral close; to an
atmosplere of old-world charm and spirit-
uality. The blended voices of the choir
will inspire you with devotion and rever-
ence. A soothing and beautiful period of
relaxation.

The Radio Rialto
Up at WABC

It did seem like old times the other eve-
ning up at WABC; in Studio One working
on the Standard Oil Five Star Theatre
program with Solly Ward and “Snoony”;
Johnny Hart was the straight man for
Solly Ward, which made it seem all the
more homelike. T had a good time singing
“Tom Thumb’s Drum.” Something about
that lively little song that I like. Noticed
Jackie Csterman floating around the stu-
dio for no good reason. He’s putting on
weight these days. . . . This was the last
program of the season. All the Standard
Oil productions are going off for the sum-
mer. So it was really in the nature of a
farewell. . . . Met up with Peter and Ar-
lene Dixon after the program. They are
still doing their clever little skit, “Raising
Junior,” on WOR. Getting plenty of mail
on it. Here’s a tried and true program
which some sponsor should buy. Great
for a kid’s product, interesting to grown-
ups, too. . . . Potash and Perlmutter are
due on the air some time in June, spon-
sored by Health Products, Inc.: network
not vet decided upon. Joseph Greenwald
will play Potash, and Lew Welch, Perl-
mutter. The McCann, Erickson agency is
handling the account. . . . Carolyn Gray,
formerly staff pianist for NBC, is now act-
ing in that capacity for Columbia. This
clever girl has started a new series of
programs, each Monday at 2:15 p.m., in
which she makes a radical departure from
her usual classical style; she’s doing jazz,
musical comedy, popular and classical se-
lections, running from one to the other
without any announcement. . . .

DAVID ROSS ON DECK

Received an enthusiastic greeting from
David Ross; we had not seen each other
for six months—he’s still the same happy
little fellow. Hope he doesn’t forget to
send that autographed picture to his very
ardent admirer, Peter Grant, the ace an-
nouncer of WLW, Cincinnati. Peter is a
great fan of David’s; listens in to him
whenever he gets a chance and thinks
that David is the greatest reader of poetry

on the air. [ think he’s pretty good my-
self. . .. A social organization for radio ar-
tists has been formed, it has been named
the Remote Control Club, rumor has it
that they will rent an entire building
somewhere in the “Frantic Fifties.” . . .
The National Vaudeville Artists are con-
ducting a drive to gain radio artists as
members. Here is a cause which is worthy
of support. The dues are only ten dollars
a year, and the benefits to be derived are
numerous and gratifying. . . . Don Carney,
(Uncle Don to the kiddies) rejoined the
N. V. A, after performing at one of their
Saturday Night get-togethers. It is a
gracious gesture, when well-to-do artists
think of their less fortunate brethren and
help to support an organization like the
N. V. A, which does so much good for the
needy and sick of the theatrical profes-
sion, regardless of creed or race. .
Merle Johnston has a brewery account
twice weekly on WOR, Mondays and Fri-
days, 9:00 to 9:30 p.m. It is sponsored by
King’s Brewery. Al and Lee Reiser,
Elmer Feldkamp, and Irene Taylor are on
the program. Merle has a fifteen-piece
band which has the title of “The King’s
Men.” . .. Received a nice long letter from
Gene Brown, the publicity gal of WBAL,
Baltimore. She tells me that Melva For-
sythe, the radio contralto, played five
straight months with Grace Moore in “The
Dubarry,” with a nice speaking part
n'everything. Understand she is due in
New York soon and hope she looks me
up. . ..
NO SCANDAL; NO, SIR!

Received a letter from one of my read-
ers asking how come I never print any
scandal about radio artists. Well, T'll tell
you. In the first place I don't believe in
in printing scandal, I leave that to the yel-
low press. If I can’t say anything good
about people I just don’t mention them at
all; and in the second place, I don’t be-
lieve anybody could find much scandal
among radio artists; they are a pretty
clean bunch of people; at least, I've found
them so. . . . Went to see the picture
“Adorable,” with Janet Gaynor, and the
new Continental star, Henry Garat, at
Radio City Music Hall. It is a very en-
joyable film with nice music, and good
photography but a silly little plot. Garat
is quite good looking, with a fine screen
personality. The Music Hall is an im-
mense place, extraordinarily well wired
for sound, the singing and talking from
the stage registered well—but—guess I'm
a bit of a sentimentalist, for I found my-
seli thinking rather sadly of the cosy,
homelike little theatres of yesteryear. . . .
There has been a time change for the
juvenile program, “The Stamp Adventur-
ers Club”—for New York, Boston, Hart-
ford, Buffalo, Philadelphia, Providence,
Worcester and Albany there will be a
broadcast each Friday from 6:00 to 6:15
p.m., EDST. For Baltimore, Cincinnati,
Columbus, Fort Wayne, Syracuse, Cleve-
land, Akron, Rochester, Washington,
Pittsburgh and Toledo, the program will
be heard one hour later, from 7:00 to 7:15
n.m., EDST. From Chicago, where the
program originates from the Columbia
studios, there will be a special broadcast
from 6:45 to 7:00 p.m.,, EDST. . ..

BY ARRANGEMENT WITH C. B. S.

Acceding to a petition submitted by the
Columbia Broadcasting System, King
George has agreed to postpone his open-
ing address at the World Monetary and
Economic Conference until
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3:00, p.m.

EDST, on June 12th, at which time it will
be heard over the WABC-Columbia net-
work from London. . ..

Harriet Britton, who was heard with
“Sweet Adeline” and “Hit the Deck” in
New York, with the St. Louis Municipal
Cpera Company, and more recently over
NBC networks, gave a song recital at the
Barbizon-Plaza Theatre a short time ago.
She proved to be a dramatic soprano of
extreme versatility, including in her pro-
gram the works of such composers as
Handel, Sarri, Scarlatti, Strauss, Wagner,
Brahms, Schubert, Debussy, Saint-Saens,
Kramer and Campbell-Tipton. Miss Brit-
ton gave a very excellent performance
which was thoroughly enjoyed by a large
audience. . . .

NO YOU KNOW

Did you know that John Seagle, NBC
baritone, is married to the former Helen
Peters, a Smith College graduate and
his boyhood sweetheart? that Welcome
Lewis, the blues singer, is the daughter of
Katherine and John Lewis, professional
dancers, and that the mother of Bess
Johnson, dramatic actress, played with Lil-
lian Russell and other stage celebrities of
another generation? . ., President Roose-
velt will get an honorary degree of Doctor
of Laws from the Catholic University of
America on June 14th; the event will be
broadcast over an NBC network and
WATF at twelve noon, EDST. ... And I'm
going to get myself a cup that cheers but
doesn’t inebriate—tea, toasted muffins and
blackberry jam .. . and then for the bio-
graphy of a man who also likes tea and
muffins, the conductor of the famous
WABC Cathedral Hour—Channon Col-
linge.

® ® %

Biographical Brevities
About Channon Collinge

The story of the life of Channon Col-
linge reads like an adventure tale. He
was born in the tiny town of Salterhebble,
in the West Riding part of Yorkshire,
England. As an infant he was taken to
Poona, India, where he lived for three
vears. The following tliree years of his
life were spent at sea, sailing the briny
between England, Asia and Africa. At
six, young Channon Collinge was attend-
ing kindergarten in his home county of
Yorkshire and at twelve he was back in
India. Two years later he returned to
England to finish his education. At his
father’'s death he was forced to leave
school and take the family business of
cotton manufacturing, and despite a com-
plete distaste for the business, Collinge
applied himself so diligently that he won
the gold medal for excellence in work on
cotton manufacture.

Young Collinge had always shown def-
inite talent for music, and as a child had
improvised tunes on the piano. At the
age of eight he began the serious study of
the violin, and at the age of ten had or-
ganized a children’s orchestra. At twelve
he was composing school operettas, and at
twenty was a professional musician. He
later directed the Dublin Choral Society,
the University Choral Society of Dublin
and the Drogheda Society of the same
city. Unable to continue devoting him-
self to business he left Yorkshire and at-
tended Dublin University, where he later
became Professor of Music. During his
vacations he traveled all over Western
Europe, Egypt, Algiers, Australia and the
East Indies.

In 1907, exhausted from overwork, he
decided to visit America. For more than
a year he traveled through the United
States from California to the Atlantic sea-
board, going down to South America,
West Indies, Cuba and Bermuda. Coming
back to New York he wrote the music to
the opera, “Seminary Girl,” and went on
the road with the company. Then he met

(Continued on next page)
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Carveth Wells sits up and takes notice
when Mrs. Wells says she has been shop-
ping.

“See anything interesting?” asked Wells,
absorbed in the writing of his next lecture-
broadcast.

“Yes. I bought something.”

“What ?”

“A place in the country.”

Wells bounded from his chair and instead
of remonstrating—as most husbands would
have done—he danced a sailor’s hornpipe!
“A place in the country” has been his life-
long dream.

Mrs. Wells’ purchase turned out to be a
delightful old farm house located on a three-
acre plot on the Saugatuck River near Nor-
walk, Conn.

x k%

Three members of the cast of “Penrod,”
the play in which Ben Grauer, NBC an-
nouncer, made his Broadway debut in 1918,
are today famous in the theatre. They all
made their stage debuts in the Booth Tark-
ington play at the Globe Theatre. They are
Helen Hayes, Helen Chandler and Lillian
Roth.

Grauer played the role of Georgie Bassett.

* k%

Whenever Sherlock Holmes’ (Richard
Gordon) pronunciation of an English word
fails to meet with Watson’s approval, the
Sherlock of the air promptly hears about it
from his studio partner, Leigh Lovel. Gordon
recently turned the tables and informed
Lowvel after a program there was one word
he always pronounced wrongly.

“What may that be?” Lovel asked, jam-
ming his monocle into an eye.

“Wrongly” quipped Gordon.

* * *

Fannie Brice, the comedienne, has four
dogs.

* k%

John Brewster, whose poetry hour, “Gold-
en Treasury,” is a weekly chain feature, was
called upon to judge a poetry contest re-
cently at Julia Richman High School, New
York City.

* %k

Welcome Lewis, radio songbird, is going
to Washington for a week’s engagement in
vaudeville. She will be featured with Kelvin
Keech, announcer in her Musical Scrapbook
of the Air, the program in which she was
heard over networks irom New York.

* *

Lee Sims, pianist who also runs a music
school, has a busy business brain. He hopes
to launch a chain of music schools, with him-
self as the long haired maestro at the head

. the big link of the chain, as it were.
k * 3k

An organization in Toronto, Canada, re-
quires members to cultivate a dialect like
Jack Pearl’s. Members must also remain
absolutely quiet during a Magic Carpet pro-
gram featuring the Baron. The penalty is a
$5 fine that is turned over to charity.

* * *

NBC’s 19-year-old Loretta Poynton, who
has taken up housekeeping near the studios
because her home is too far away, has found
a place for the jigsaw puzzles in her new
abode. She uses them as decorations for
the end table because*she likes the pictures.

* *

Lanny Ross’ doorbell rang. It was a
messenger with one big lily in a flower box.
And it was the night that Lanny was open-
ing a week of personal appearances at the
Roxy. Lanny thought that it was just some-
one’s grisly sense of humor until he looked
at the card in the box. The name of the
sender was Johnny Weismuller. How about
this, Tarzan?

Reading on, Lanny found that it was all
a mistake. The flower had been delivered
to the wrong address—but Lanny refuses
to divulge the name o*f t}:e lady.

*

“Teach Me to Smile,” written a number

of years ago by Don Bestor, is still the or-
chestra director’s theme song for his NBC
broadcasts from the Hotel Lexington in
New York. * %

Tom Howard, of the “Musical Grocery
Store,” says there was a run on his young
son’s bank during the moratorium, but the
kid got there first when daddy tripped.

* k%

While studying voice in Italy, Robert
Royce, tenor, had a narrow escape from
death. As he was watching a Garibaldi Day
parade in Milan disperse, a violent anti-
Fascist battle broke out, and the singer
found himself caught between the rival lines,
bullets whizzing past him from both direc-
tions. The battle ended as suddenly as it
had begun, and Royce escaped unhurt.

* * -

If Sigmund Spaeth spent much of his time
at his clubs, he wouldn’t have time to broad-
cast as the Tune Detective.

A few of the organizations of which he
is a member are the Triangle Society,
TFounders Club, Bachelors Club, Nassau
Club, (Princeton), Princeton Club, Dutch
Treat, Green Room, Friars, Lainbs, Univer-
sity Glee Club, the Bohemians, Kiwanis
and National Arts Club. Spaeth is one of
the few men in radio with a Ph.D. degree.
He obtained it at Princeton. His A.B. and
A.M. degrees were received at Haverford
College. He is a member of Phi Beta Kappa
and Phi Mu Alpha.

k% *

Eddie Duchin has made over 100 records
for Columbia, Victor and Brunswick in a
year. . Aviator “Swanee” Taylor is
teaching both Fred Waring and Ted Husing
to fly. The Lombardos are getting
themselves sunburned, preparatory to don-
ning their traditional white linen suits—an
annual rite. When a writer’'s mis-
print erroneously reported that only four
letters were drawn by the recent New York
Philharmonic Symphony broadcasts, several
hundred indignant fans wrote CBS, apolo-
gizing for not writing sooner. . Most
said it was the first fan letter thay had ever
written, but not the last.

TRADIOGRAMS
By J. Murray Barron

A new S-tube all-shieded, self-contained
electric automobile set is now command-
ing considerable attention. It employs a
late and proved circuit, incorporating the
newest tubes and in the majority of cases
does not require suppressers, From various
known tests this unit came out with an ex-
cellent record and stands high. It may be
had either in electric or battery type and in
each case works efficiently. It comes
equipped with remote control and is very
simply mounted with two large bolts. The
outfit comes completely wired and ready
to operate unit, or may be had as a kit, with
simplified diagram with complete instruc-
tions for assembly of the electric or battery
model. A full description is scheduled for
publication in Rapio WorLb soon, possibly
the June 17th issue, by the Engineers of
the Postal Radio Corp., 135 Liberty Street,
N. Y. City.

*x ok ok

A new item recently offered to the fan
and experimenter and which comes in a
variety of combinations is the Shielded
Short-Wave Battery Receiver made by Leo-
tone Radio Co., 63 Dey Street, New York
City. This uses the low drain tubes, 30,
32, 33 and 34. The outfit comes completely
assembled in shielded cabinet and with coils.
It is also offered as a complete kit with
coils, or the metal case, chassis or shielded
compartments may be bought separately.

www americanradiohistorv com

One of the very finest radio catalogs to
be published this season is now making its
appearance through the mails and very
shortly will be available across the counter.
There are 108 pages, listing thousands of
items in parts, complete kits, receivers and
everything else in radio. It is a beautiful
job, complete with fine illustrations and
shows the handiwork of a skilled artist.
Mr. Sydney Bass, the advertising and mer-
chandising consultant now associated with
the Try-Mo Radio Co., Inc., engineered its
production. Copies may be obtained by ad-
dressing the organization at 85 Cortlandt
Street, N. Y. City.

x k%

The small ac-dc universal radio receivers
made considerable stir along radio row and
chain stores elsewhere on account of an
advertised low price. It is not always pos-
sible to get sets that are advertised in win-
dows at very low figures, for often the whole
story is not always told. When questions
of understanding arise it is safer and in the
long run better to insist on all the informa-
tion first. There will be no dissatisfaction
if one buys from reliable firms and from
advertisements clearly stated.

8-Tube Diamond

(Continued from page 16)

accompanied by reappearance of oscillation,
of course use the extra sensitivity.

Other Requirements

The switch used for shifting from one
band to the other requires four positions
or poles, two throws. Thus the stator of
a condenser is moved from the grid terminal
of the secondary to the tap. Hence the
tuned circuit is between tap and ground,
and the secondary itself acts as an auto-
transformer, of which the tuned circuit
(tap to ground) is the primary and the
entire secondary (grid to ground) is the
secondary. Since there is a primary al-
ready, in the plate circuit of the preceding
tube, or in the aerial circuit, the secondary
may be considered technically as the tuned
circuit when short waves are received. and
the full large winding as the tertiary. Hence
there is double step-up.

Besides the connections for the band
shifting there is another double-pole section
that works simultaneously, and this is used
for cutting in the full aerial capacity for
short waves, but introducing a series
capacity for broadcasts. This series ca-
pacity may be less than 0.0002 mifd. if a
long outdoor aerial is used. The reason
is that the input has to be gaited to the
capabilities of the 2B7, so as not to intro-
duce the amplification stoppage too soon.
Since broadcasting stations deliver greater
power input to the antenna winding, and as
greater selectivity is needed, the series con-
denser is introduced. For the opposite rea-
sons the full aerial input is used for short
waves, and then the excellent results on
the hroadcast band are duplicated in the
short-wave realm.

.

Station Sparks

(Continued from preceding page)

an old friend from a London music house
who persuaded him to remain here as the
head of the house’s American orchestra
department. Then he went with Erlanger,
and among the stage successes he helped
produce were “The Silver Star,” “The
Girls of Gottenburg” and “Chin-Chin.” In
1920 he decided to return to Europe, in-
stead of which he joined the staff of the
old New York Tribune as artist for the
Children’s page of the paper, producing
the well-known “Dinny Doodle,” “Jingle
Jangle” and other comic strips. Tiring of
this he returned to music, and in 1927
signed with Columbia and radio.
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Ten Years Ago!

(Rapto WorLp of June 9, 1923, paid type
and pictorial attention to the following mat-
ters, among other things.)

“How to Build a Battery Charger for
Use with 110 Volts A.C.” was the title of
an article by Stuart A. Hendrick.

Amateur station 5ZA, in Roswell, New
Mexico, was described in text and pictures.
It was one of the outstanding amateur sta-
tions of that period.

C. White told our readers how to make
a super amplifier, and a schematic design
indicated that things were different in 1923.

The General Electric Company announced
that it was starting on the construction of
“the first plant to be used exclusively for
popular broadecasting.”

Secretary of Commerce Herbert Hoover
announced the first Interdepartment Radio
Advisory Committee to be organized for the
Federal Government.

Our own J. E. Anderson was. responsible
for an article entitled “Simple and Easily-
Made Neutrodyne Condensers.”

Carl H. Butman, Rapro WorLD's Washing-
ton correspondent, wired that the Ameri-
can broadcasters totaled 592 for the end of
that current week. “Swat the Birdies” said

ANDERSON’S
AUTO SET

Designed by J. E. ANDERSON

FOREIGN RECEPTION
ON 6-INCH AERIAL

This pew auto set is the most sensitive ear
recelver we have ever come across, Mexican and
Canadian stations were tuned in from New York
City on a 6-inch aerial. The circuit. an B-tube
tuperheterodwne, with automatic volume

The 1 Darts, set chansis
set shield, batters box. remote control,
cable, all condensers. resiastors and coils, speaker
with shislded cable: and a kit of RCA tubes (two
239. two 236, two 337, one 89, and ome 85) are
suppiied less aerfal. Cat. 888-K @...... . 0

ired model, licensed by RCA, with complete
equipment, less aertal, but including RCA tubes.
(G 38,/ 95860006808 2 5660000000660088860 $37.40

DIRECT RADIO CO.

143 West 45th St. N. Y. City

one of that week’s contributors in referring
to rules for minimizing re-radiation.

Arthur S. Gordon declared that there was
no need for roars, clicks, shrieks and the
awful scram of interference—and then en-
deavored to prove that they could be done
away with in most cases.

George Freisinger, a noted amateur sta-
tion owner told our readers all about his
new station 2ABT, which cost $5,000.

Elizabeth, N. J,, started a campaign to stop
the use of large phonograph horns in front
of radio stores. If memory serves us right,
Elizabeth didn’t get very far with her pro-

Quick-Action
Classified

Advertisements

7c » Word—$1.6¢ Minimum
Cash With Order

URUGUAY STAMPS—100 different stamps, $1.00.

200 different stamps, $3.50. tamps will be
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samples for stamp. Young Pnntmg Company,
Fairfield, Penna.

BARGAINS IN FINEST PARTS! — Highest
grade, new parts. few of each on hand. National
jial, fiat type, moderniatic e¢scutcheon, type G,
clock!nlc. $2.19; Pilot drum dial No. 1285 @ $1.89;

s-c toggle switch, 19c; triple pole, four-throw
Best switch, insulated |haft, $1.62; double pole,
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Popular Mechanics Magazine is $2.50 a year.
Popular Mechanics Magazine does not cut rates,
but Radio World will send both publications to
you for one year for $7.00. Radio World, 145 West
45th St., New York City.

“THE MODERN GASOLINE AUTOMOBILE,”
by Victor W. Page, M.S.A.E. New Revised and
Up-to-date Edition. A whole library of informa-
tion now complete in one large octavo volume of
1,146 (6 x 9) pages—1,000 engravings. Bound in
flexible scarlet fabrikoid. Price $5. (l) Radio World,
145 W. 45th St.. New York. N.
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 and pure-tone circuit.

DIAMOND
PARTS

Tuned Radio Frequency Sets

FIVE-TUBE MODEL

A-C operated circuit, 50-60 cycles, 105-120 volts,
asing two 58 t-r-f stages, 57 power detector and
47 output, with 80 rectifier. Three gang shielded
condenser and shielded coils in a senaitive, selective
Dynamic speaker field coil
used as B supply choke. Complete kit of parts,
including 8” Rola apeaker and all else (except
tubes and cabinet). Cat. D5CK @ $15.09

Wired model, Cat. DSCW (lesa cabmet) @.... 17.19

Kit of five Eveready-Raytheon tubes for this
circuit. Cat. DST vivviiiiiinieironsnernnsennsns 4w

FOUNDATION UNIT, consisting of drilled metal
subpanel, 1334 x B% =x 214”’; three-gang Scovill
0.00035 mfd., brass plates, trimmers, full shield;
shields for the 58 and 57 tubel. six sockets (one
for epeaker plug): twn 8 mid <lecsenlytic crn-
densers; sct of three coils. Clt. DSFU....... (%]

Super Diamond paris i siock.

FOUR-TUBE MODEL

The four-tube model is similar, except that there
is one stage of t-r-f, and a two-gang condenser
is used. Tubes reqmrcd one 58, ome 57, one 47
snd one ‘80. Complete kit, mcludmz 8" Rola dy-
aamic speaker (less tubes, less cabinet). Cat.
D4CK $13.58

Kit of four Eveready-Raytheon tubea for this
circuit. Cat. 4D.TK $3.39

FOUNDATION UNIT, consisting of drilled metal
plated subpanel 1334 x 2% x 7”; two-gang 0.00035
mfd. SFL condenser; full shield; two shields for
58-57; center-tapped 200-turn honcycomb coil; five
aockets (one for speaker plug); two 8 mfd. electro-
lytics; set of two shielded coils; 20-100 mmfd.
Hammarlund _equalizer for antenna series com-
denser. Cat. terseesrueeies [ETTTIPUUIPR - ¥

INDIVIDUAL PARTS

Travelling light ver-
nier dial, full-vision,
6-to-1 vernier, pro-
jected indication pre-
vents parallax; takes
W’ or 34’ shaft; dial,
racket, ilamp, escutch-

eon.

0-100 for 5-tube Dia-
mond, Cat. CRD-0, ®
$o.9l.

100-0 for 4-tube Dia-
mood, Cat. CRD-100,
@ ”.’1.

b [1If dial is desired for
other circuits state
whether condenser
closea to the lett or to the right.}
8 mid. Polymet electrnlvtic. insulating washers,
extra lug. Cat. POLY-8 @
Rola 8” dynamic for 47 with 1800 ohm
coil tapped @ 300 ohms. Cat. FP @
2 coils for 4-tube. Cat. DP @...
3 coils for 5t-ube. Cat. DT @.......

DIRECT RADIO CO

143 WEST 45th STREET
NEW YORK. N. Y.

“THE CHEVROLET SIX CAR AND TRUCK”
(Conltmction—Operztlon—Repnr) by Victor W.
Pagé, author of '“Modern Gasoline Automoblle,
“Ford Model A Car and AA Truck,” etc., etc.
450 pages. price $2.00. Radio World, 145 W. «5th
St.. N Y City

from audio frequencies
to offer it.

accuracy of 1 per cent.

STRAIGHT-LINE CHART

Relating Inductance, Capacity and Frequency. Gives
The Unknown When Two of the Others Are Known

Edward M. Shiepe, M.A.,, M.E.E., Massachusetts Institute of
Technology, devised the first method of relating inductance, ca-
pacity and frequency so that the
drew the resuit on graph paper 18 x 20 inches, encompassing the
hitherto unachieved ranges of 0.000001 mfd. (1 mmfd.) to 0.1 mfd.,
1 microhenry to 100 millihenries, and 5 to 50,000 kc, hence covering
to ultra frequencies.
document is now published for the first time, and we are the first
It is full-scale (no reduction from original), and will
cbviate any computation, as the chart may be read quickly to an

Send $1.50 for a 13-weeks subscription for RADIO WORLD (13
issues) and order this chart (Cat. PRE-SLCH) sent free.

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

“curves’” are straight lines. He

This

important

PUSH-PULL SUPER DIAMOND: Construction
and trouble-shooting article and double-page picture

diagram. In_ Radio World of March 18, 1933,
15c a copy. Radio World, 145 W, 45th St, New
York City.

SHORT-WAVE
COILS and FORMS

Precision short-wave plug-in coils, wound on |
14" diameter. Form has Erlpping flange.
Four colls to a set for each tuned circuit.
Approximate frequencies with 0.00014 mfd.
sre 1400-3080 ke, 3000-6600 ke, 8000-13200,
13000-30000 kc.

Two-winding coils, UX base. Cat. SWA

(18 Ur ol " ol quriotere olemssdurts i sToloLe slomoLs $(.20

‘ Three-winding coils. 6-pin base (tickler
Interwound with Dart of secondary) Cat.

BWEB (@ ..ol tleielole o o (o9 memsiarer st s o $1.40

UX sockets for use s coil recent-cln Cat. 5X, @
10¢ each. Forma, four for 600 elth or §-pin.
Six-spring .ocnu Gt B2 oo 1le eneh.

SCREEN GRID COIL CO., w W. 45th Street,
New York City
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-
N improved modulated test oscillator, funda-
A mentsl freQuencies, 50 to 150 kc, enabling
lining up of intermediste frequency ampli-
flers. t-r-t and oscillator circuits, (s nuw ready,
It 13 shielded In o metal box 9%’ wide ¢ 8%’
deep £ 4%’ high. with beautiful Javanese finish.
The test oactllator I3 obtalnable in two modeis.
one for a-c operstlon. the other for battery opera-
tlon. The eame cabinet is used for both.

The a-¢ model not only is shielded but has the
line. blocked, that 1s, radio frequencies generated
by the oscillator cannot be communicated to the
tested set by way of the a-c line. This is &
necesuary counterpart to shielding, and = speelsal
clrcuit had to be devised to solve the problem.

The wmodulation In the a-c model is the a-c line
frequency, 80 cycles, eoffected by using the lime
voltage on the plate of the tube. In the cabinet
there s a very high resistance between the shield
cabinet and the a-c, a double preventive of lime-
shorting and application of a-¢ line voitage to the
user.

The oscillator 1s_equipped with an output post.
No ground connection need be used. as the clir-
cult (s sufficlently grounded through the power
transformer capacity to prevent body eapacity
effects in tuning.

The frequencies are more accurately read than
norma! use requires, belng never more than 1%
off, and usually not more than 1% off, many
readings belng right on the dot (mo discernible
difference). The [(requency stabflity is of s high
order from 100 to 50 ke, and somewhat lése from
100 to 150 kc. Zero beats are guaraniced at all
frequencies.

The oscillator was designed by Herman Bernard

snd Is manufactured under the supervision of
d M h ts Institute of Tech-

gt
noloky.

woor. SHIELDED TEST OSCILLATOR!

Either model FREE with two-year subscription for Radio World

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

RADIO WORLD

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

(104 issues) $12.00

HE a-c model i3 completely self-operated and
requires a 56 tube. The battery wodel re-
quires external 22.5-volt small B vattery and
1.5-volt dry cell, besides a 230 tube. The use of
1.5 volts Instesd of 2 v0lls on the filament increases
the plate impedance and the ubherating stabllity.
The battery model s modulsted by a bigh-
pitched note. Zero beats are not obtalnable with
the battery model.

Directions for Use

Remove the four screws and the slip cover, Im-
sert the 58 tube in Its socket. restore the cover
and screws, t the a-c attach plug to the
wall socket, and the a-o test osclllator ls ready
for service.

For testing some particular set, follow the direc-
tlons glven by the deslgner or munufscturer. [n the
absence of such directions. use the following method.

Meontally affix a cipher to the registered (re-
Quencies on the lower tier (so 50 is read as 500,
and 150 as 1,500), and set the ulal for any de-
sired broadcast frequency. Connect 8 wire from
output post of test oscillator to antenna post of set.
Leave aerial on for zero beats, off otherwise. At
resonarnce the hum will be heard. Off resonance
it will not be heard. For testing Intermediate fre-
quencies, connect the wire to plate of the first
detector socket. The first detector tube may be
left in place and hared wire pushed Into the piate
spring. The Interinedlates then are tuned for
strongest hum response. If an output meter s
used, tune for greatest needle deflection.

The battery model 13 connected to voltage sources
as marked on oscillator outleads snd fs used the
same way,

SOLDERING IRON

F R EE!

Works on 110-120 volts AC or DC, power,
50 watts. A serviceable iron, with copper
tip, 5 ft. cable and male plug. Send $1.50
for 13 weeks’ subscription for Radio World
and get these free! Please state if you are
renewing existing subscription.
RADIO WORLD
145 West 45th St. N. Y. Oty

115 DIAGRAMS FREE

116 CUireuit Diagrams of Commercial Recelvern L]
Power Supplies supDlementing the diagrams in Johs F.
Rider's "‘Trouble Shooter’s Manual.”” These schematis
disgrams of factory-made receivers, giving the manu-
facturer’s msme and model number on esch diagram, im-
(él;t}ev lhs MOST IMPORTANT SCREEN GRID RE.

EBS.

The 115 diagrsms, each in black and white, on sheets
8% x 11 inches, punched with three standard bholes for
loose-lesf binding, constitute a supplement that must be
obtained by al) posgessors of ‘‘Trouble Bhooter's Manusi,”
to mske the manual complets

Circuits include Bosch 34 D. C. screen grid: Balkite
Model F. Crosiey 20, 21, 22 screes grid:; Eveready series
60 screen grid: Erla 234 A.C. screen grid: Peerless
Klectrostatic series; Philco 76 screen grid.

Bubscribe tor Radio World for 3 months st the regular
subscription rate of $1.50, and have these diagrsms de-
livered w0 you FREE .
Pyesent subscyibers may take advantage of this
offer. Please pwt a cross here [ to expedite
extending youe expiration date.

Radio World. 145 West 6th St., New York, N. Y.

TROUBLE SHOOTER’S
MANUAL, Nos. I and 11

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

Volume No. 2—Perpetual Trouble Shooter’s Man-
ual, by John F. Rider, Shipping weight 6 lbs.
Order Cat. RM-VT @............. o He $5.00

Volume No. 1 (8 Ibs.). Order Cat. RM-VO @..$5.00
We pay p.stage in United States on receipt of

purchase price with order. Canadian, Mexican and

other foreign remittances must be in funds payable
in New York.
RADIO WORLD

145 West 45th Street New York City

BOOKS AT A PRICE

“The Superhsterodyns,” by J. E. Anderson and

Guarsnty Radio Goods Co.. 145 W. 45th 8t., N. Y. Clty

FREE with a $1.00

8-weeks Subscription

NEW STAR
MIDGET
CONDENSERS

Choice of 15, 25, 50

and 100 mmfd. capac-

ities. Single hole panel

mount.

Here is your opportunity to get the

latest product of Hammarlund, a Star

Midget condenser. Send $1 for 8

weeks subscription and get any one

condenser free. Select the desired ca-

pacity.

Any two condensers free with $2 for
Ig—week subscription.

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

Any six condensers free with $6 for
one-year subscription (52 weeks).

RADIO WORLD

Herman Bernard, A treatise on the theory and shaft at both ends so con

0.0005 mfd, Scovill tuning condenser, brass plnte|6
enser takes 0-100 or 100-

Dractice of the outstandin freuft g : . A
Special Problems of uluuerhlev.e':ordeyunu o{u:ﬁd d::— lials and two can be used with drum dial; sectional
thoritatively. Per copy. (Cat. AB-8H), postpatd..50e || *hields built in, trimmers affixed; total in
“F:othlnm o Rl'd'n'nt by ud“lnlm snd rl:“m"(t A uthlltlonxl :]hncld as illustrated. Access to trimmers
simple and elementary exposition of how broad- with screwdriver. Side holes for bringi
casting is conducted, with some recoiver eircuits to caps of screen grid tub:se. Cat SCS‘;i é‘“ l:l‘g:
and an explanation of their functioning. (Cat. Sammel /2 bo . o . S R A
AB-FH). postpaid ..... ey g 28e || yame as above, with ghost type dial (travelling
light). Cat. SCSHC-DL e@......... e oy 288

OIRECT RADIO CO.. 143 W. 45 St.. New York City

BLUEPRINTS OF

. 8&-TUBE AUTO SET
Sensitivity of 10 microvolts per meter charac-
terizes the 8-tube auto receiver designed by
o Anderson, techmical editor of Radio
World, and therefore stations come in with
only six feet of wire for aerial, and witheut
ground. Most cars will afford greater aerial
pickup, and besides the car chassis will be
used as ground, so with this receiver you will
get reswits. The blueprint for construction of
this set covers all details, including directions
for cars with negative A or positive A
grounded. The circuit features are: (1) high
sensitivity; (2), tunes through powerful locals
and gets DX ltaztj’gnl, 10 kc either side; (3).
latest tubes, two pentode r-f, two 236 screen
grid, two 237 and two 238; push-pull pentodes,
all of 6-volt automotive series; (4), remote
tuning and volume control on steering post,
plus automatic volume control due to low
screen voltage on first detector; (5), runnin,
board aerial. The best car set we've published.
This circuit was selected as the most highly
prized after tests made om several and is an
outstanding drsign by a recognized autharity,
Send for Blueprint 631, @ . .............. 50

SHORT-WAVE CONVERTER
If you want to build a2 short-wave converter
that costs only a very few dollars, yet gives
good results, furnishing all its own power from
110 volts a-c, and uses no plug-in coils, ~ou
csn do so from Blueprint 630. Price......... e

RADIO WORLD, 145 West 45

STAR CIRCUITS

5-TUBE AC, T-R-F

Five-tube a-c receivers, using variable
mu r-f, power detector, pentode out-
put and 280 rectifier, are not all alike
by any means. Forty circuits were
carefully tested and one selected as
f:.xr superior to the others. This prized
circuit was the 627, and if you built
1t, you will always be glad you fol-
lowed our authentic Blueprint, No.
627. This is the best 5-tube a-¢ t-r-f
broadcast circuit we have ever pub-
lished. Price ........ PP |

th Street, New York, N. Y.

145 West 45th St., New York City
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FOUR-TUBE DIAMOND

Extremely fine performance, including fetching tone quality,
marks the Four-Tube A-C 1933 Diamond of the Air, blue-
prnt of which is now available (half-scale). Many have been
surprised that so much can be accomplished on a t-r-f set that
costs so little to build. The circuit uses a two-gang 0.00035
mid condenser. Special coils are required. The chassis is
meial, 13.75 x 6.75 x 2.5 inches.

Send $3.00 for six months subscription (26 issues) and get
the blueprint, two official shielded coils and the drilled metal
chassis free. Order PRE-D-4-COMB.

Analyzer Plug and Adapters

For constructing a
set analyzer, an
analyzer plug, to
go into a receiver
socket, is neces-
sary. We offer the
exclusive seven-
pin analyzer plug,
plain long handle
. as illustrated, and
é% 974 three adapters
that enable put-
ting the plug
connections into UX, UY and six-pin receiver sockets.
The plug has S-foot 7-lead cable. All four parts sent free on
receipt of $6.00 for one-year’s subscription (52 issues).
Order Cat. PRE-ANPLAD.

RADIO WORLD and
RADIO NEWS $7'OO

Get both of these mazagines for one year for $7.00, although the reg-
ular subscription price of Rapro WonLp alone is $6.00 a year and tbat
of “Radio News” alone is $2.50 a year. Instead of paying $8.50 you pay
$7 and you get 52 issues of Rapto WorLp (one a week) and 12 issues of
“Radio News” (one a month). *“Radio News” recently bought Citi-
zens Radio Call Book,” and “Technical Review” and_consolidated them
with “Radio News.”” This offer at this combination price lgplleu only to
United States and possessions. Send $7.00 and order Cat. RE-RWRN.

To Canadian and other Foreign subscribers the combination price offer
is at $8.50 for these two magazines. Order Cat. PRE-FOR-RWRN.

RIDER’S MANUAL

The standby of the service man_is John F. Rider’s “Perpetual Trou-
ble Shooter’s Manual,” of which Vols. 1 and 2 have been published.
Vol. 1 consists of 2,000 diagrams of commercial receivers, power am-
plifiers, converters, etc. Total pages, 1200. i

Vol. 2 contains additional diagrams on the same basis as above, but
in Vol. 2 there is no duplication of any of the diagrams printed in
Vol. 1. L.

To get Vol. 1 free, send $9.00 for 135-year subscription (78 weeks)
and order Cat. PRE-RM-1. o

To get Vol. 2 free. send $9.00 for 1%-year subscription (78 weeks)
and order Cat. PRE-RM-2.

PHONOGRAPH MOTOR

Allen-Hough synchronous phonograph motor, 78 revolutions per min-
ute; takes up to 12-inch records, orks from a-c line, 50-60 cycles,
105-120 volts. Equipped with felt-covered turntable. To start the
motor give it a slight impetus. Fits into_3-inch depth, hence handy

for compact installations. Given free with 34-weeks subscription at
$4.00. Order Cat. PRE-PHOMO.

A-C, D-C SOLDERING IRON

% 976
&

977

A serviceable iron that
works on a-c (any fre-
quency) and d-c, 105-120
voits. Sent free on receipt
of $1.50 for three-months
subscription (13 issues).
Order Cat. PRE-SOLIN.

A e s

BLUEPRINTS, COILS
and CHASSIS

FOR THE TUNED R-F

DIAMOND
OF THE AIR

FIVE-TUBE DIAMOND

The Five-Tube A-C 1933 Diamond of the Air provides
greater sensitivity than the four-tube model, also somewhat
more selectivity, as a three-gang condenser is used. An in-
fallible method of permanently suppressing oscillation is intro-
duced, so that besides having a sensitive and selective set one
will have a stable receiver. The tone is most excellent. Send
$4.00 for 34 weeks subscription (34 issues) and get the blue-
print, three shielded coils and drilled metal chassis f{ree.
Chassis is 13.75 x 9 x 3 inches. Order Cat. PRE-D-5-COMB.

0-10,000-Ohm Resistance Meter

A 0-10,000-ohm ohmmeter and con-
tinuity tester. A rheostat is built in for
correct zero resistance adjustment. The
unit contains a three-cell flashlight bat-
tery. Supplied with two 5-foot-long wire
leads with tip plugs. Case is 4-inch diam-
eter baked enamel. Sent you for an or-
der for one year's subscription for Rapio
WorLp (52 weeks) at the regular rate of
$6. Order Cat. PRE-500.

We do not pay postage on resistance meter. Average
postage 17c.

DOLLAR SPECIALS

These coils have 50, 100, 200, 400 and 800 turus,
R_F diameter 1 inch, and are suitable for detector plate
CHOKE %lger?ag, I‘creetl:, filtering, q(rxijdflnd lplqtg Iot.-:;h:i eé;i

e is for short waves, lor television nd,
COILS for broadcast band, 400 for high intermediate fre-
uencies (450 to 300) and 800 for lower intermediate
. requencies. Any four, or four of a kind, or com-
bmal:ions r;ot ebxceeding tot(a)l of (%l:r, l;atEfre&!t;n re‘;:eipt of 1.(:) fo‘rl 8
weeks trial sn scription. rder t. -4 and state chokes de-

sired, by quantity and number of turns.

BY Herman Bernard. A treatise on the theory and
ANDERSON 1al |
thoritatively.
some receiver circuits and an explanation of their functioning. Both

TWO BOOKS “The Superheterodyne,” by J. E. Anderson and
gracticc of the outstanding circuit of the day.
pecial problems of superheterodynes treated au-
AND

“Foothold on Radie.” A simple and elementary
BERNARD exposition of how broadcasting is conducted, with
books sent free on receipt of $1.00 for 8 weeks trial subscription. Order

Cats. PRE.SH-FH.

CHOICE OF One meter sent free with each $1.00 trial sub-

o scription (8 weeks). Order Cat. PRE-MTR and
PANEL 1 !PE add the number of the meter to the catalogue
METERS number. Any number of meters may be or-
%ere_d on the equivalent extended subscription
asis.
0-6 Voltmeter DC.........
0-50 Voltmeter D.C.......
6-Volt Charge Tester D.C..
0-10 Amperes DC........

0-25 Milliamperes D.C...
0-50 Milliamperes D.C...
0-100 Milliamperes D.C...
0-300 Milliamperes D.C...
0-400 Milliamperes D.C......... 000000000000 000B000600aE0000000 000

HANDY
one 5-to-7 meg. fixed grid leak; knob with

PACKAGE OF %-inch.lhaf:; one a-c cable and ;l';eg. nAl_l :_e:nt
PARTS 5 ocith ol pises ol sobsrotion

One grid condenser of 0.00025 mfd., with clips;

SHIELDS geluminium shiclds of the type specified by the
FOR 57 tu manufacturers for sensitive circuits, so that
g S G e e o B e o

) . on recei .
58 TUBES {1 subscription. Order Cat. PRE-TUBSH. &

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

(WE PAY POSTAGE ON ALL PRODUCTS LISTED ON THIS PAGE, EXCEPT OHMMETER).)
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