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‘GET SET, GO!” ON SHORT-WAVE COURSE!
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For a starter in the realm of fascinating short-wave experiences a two-tube battery set is attractive. It costs
little and does much. The Beginner’s Twin, using largely Hammarlund’s parts, is illustrated.
See pages 12 and 13.
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SAME SET CAN BE

USED FOR
FOR AUTO and HOME

Sold
May be oserated Iram any pewer soirca (AC—all voit- [PRRNSIRASA
ages and (requeaties; DC—Delco or Baltery systems). [u

Works Everywhece—Anlomobiles—WMoter Boats—OMc 75
F. P g :
P

eninde. Screan.Grig Power Delector, A.F.
Punlods and Voltage Doubling Reelifler, incorporaied
i uit utilizing the latest " /
Tremendous volume and un- COMPLETE
usual sensitivity are easily aitained on 8 few fest of W Kir i
mire. No ground or outdoor asrial necessary.
Regular Price Assrmbicd

413.18

4975 Y
% FREE
Leatherette !arrvir\"n o .75

e
Matened set of R.C.A. or Eveready tubes 3.25

—_— Leatherette
Reqular price . $15.25
SPECIAL OFFER as listed above $11.95
SPECIAL OFFER: Comgplete reeeiver cuslom
butlt. wired and tested. with ctabinet, earry-

earTying eass

C.A. or Eveready tubes. ready

312.90 1
Postal “B* Eliminator

Gperaes from either a 6 v. ear battery or 32 v. powor
line. Draws less than 2 smperes. Dellvers 200 volts |
and additional variable voltages.. Employs an AUTO-
MATIC [oad-delay relay, FULL-WAVE Interrupter,
AUTOMATIC on-off refay. and a FULL-WAVE mer-
cury vapor rectifier. Requires no altentlon—QUIET
AND PERMANENT. Lasts a lifetime.

POSTAL ELIMINATOR KIT. Complste with
wiring instructions. schematic and pictorial dia-

FULL 'i?,".?.‘.r..;; Case wnd Chassis. ..

ull-Wave Mercary-Vapor Rectl
WAVE

ing ¢ase. and
to opacale

$7.95

1.95

1.36

REGULAR PRICE §11.28

SPECIAL OFFER: Complets Kil. Chassis, and |

tube ... Looos ... $9.80
10

$t.80

Noiseless
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135 LIBERTY STREET - NEW YORK, N. Y.

“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 $5.00. Radio World,
145 W, 45th St.,, New York, N. Y.

PUSH-PULL
DIAMOND

dual-range receiver, 1550—535 ke,
A 1525—4200 ke, 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. Selec-
tivity enough to blot out strong locals
10 kc removed from distant station. No
squeals whatever.
Tubes used: Five 58’s; two 55’s; one
56; two 2A3’s; one 5Z3.
Wired Model of 12-Tube Push-Pull
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.

SPECIFIED

for

“BEGINNERS
TWIN”

HAMMARLUND Condensers and Dial Drum
chosen specifically for “BEGINNERS TWIN” de-
scribed in this issue.
In short-wave work where efficiency is paramount,
quality equipment is essential.
The name HAMMARLUND is your guide and
assurance of dependable radio parts.
Write Dept. RW-4 for literature.
HAMMARLUND MFG. CO.
424-438 W. 33rd St., New York

PRECISION

PRODUCTS

Develop
g L0
alen =
;| :;*a ), BROADCAST YOUR OWN
Simple to /1M W Programs Through Your Radio
i (& Wi ﬂqy:’;:?‘/zx'e.“ Talk. sing. otc
N Fool your friends. Microphone,
Not a Toy! // / with instructions, Posl":)a'?d -
- &=~ C.C.LONG & €O,
orRowi™™ ®-Box 78/ FREDERICK, MD.

short wave

frequencies.

Hammarlund regeneration control condenser.
transformer.

—New 1933 “Beginner’s Twin”-

As Described In This Issue of Radio World

A highly developed two-tube battery operated

!l Economical—Uses two 2-volt, 230 low current tubes.

Sensitive—Consistent long distance reception assured under
all conditions.

Selective—Picks the station you want, excluding all others.

A well designed short wave receiver which covers all useful
police, 1
communication, television and amateur and experimental
Do not confuse this with many short wave kits
or sets on the market which cover only part of the range,
and require the purchase of additional coils. I
This receiver is constructed of the finest parts available. Here
are some examples of the apparatus used:
Hammarlund tuning condenser. . .
Hammarlund drum dial, assures precision and knife.-edge tuning.
Powertest meter-calibrated plug-in coils covering wave length from
15 to 200 meters.

ase, completely laid-out

i i i finished panel and b
Kit comprises drilled and finished p e ied dem o last bolt

with scale blueprint. All necessary parts are inc
and nut. Four Powerstat plug-in coils furnished.

short wave receiver.

broadcast, ship-to-shore, commercial

High Quality audio Kit of parts with coils,

$7.95

Wired, $8.95

SHORT WAVE KITS AT LOWEST PRICES!

“ROCKET"” 2-tube battery operated receivers (kit of parts with coils)..........
o B Wired, $5.50 $4‘-25

POWERTONE S.W. Receivers—Complete with Sylvania Tubes and Coils

2-tube battery operated kit (1—230, 1—233) .................... $ 7.95
Wired, $9.95
3-tube battery operated kit (1—'34, 2—2Z30).................. $1075

Wired, $12.95

3-tube A.C. (1—'56, 1—"57, 1—"80) Kit......................... $12.75

Wired, $14.95

s-tube AC. (1—’56, 158, 1—"47, 1—'80) Kit................ $16.95
Wired, $19.75

- .C. (2—'58, 1—’56, 1’59, 1—'80) wired..............

St A o ool S 180 wire $24.95

TRY-MO RADIO CO., Inc. Dept. R W

Mail Order, 85 Cortlandt St. Branch } 178 Greenwich St.,, N. Y. City
New York City Stores 179 Greenwich St, N. Y. City
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or 4.Letter Words; 25 Cents Each. Dept.
Also Copies Prize - W nning Lists. BW
DELONG AGENCY, INC., LAFAYETTE, IND.

NEW $2.65
INTERMEDIATES

Highest grade inter-
mediate transformers,
465 kc or 175 ke, with
or without secondary
center tap, just re-
leased by Hammar-

Dept. R.W.

lund, wuse air-core
condensers for tun-
ing.

The transformer is of the
tuned primary-tuned sec-
ondary type, with both
plate and grid coils be-
ing tuned hy air-dielectric
variable condensers of
special  design. These
condensers are mounted
on an Isolantite panel
115-16 inches in diameter.
The rotor is carried in a
single bearing in the
. Isolantite panel and com-
sists of two circular and three semi-circular brass
plates of % irch radius riveted to the rotor shaft.
The stator, also of brass, consists of two circular
and two semi-circular plates soldered to stator
support rods which in turn are soldered in the
bushings in the Isolantite panel. Contact is made
to the rotor plates by phosphor bronze spring under
considerable tension. o locking device is neces-
sary, as the tension of the contact spring is suffi-
cient: to maintain the setting of the rotor even
where extreme vibration is present. A screwdriver
slot is provided in the end of the rotor shaft to
facilitate tuning.

The use of these air variables practically elim-
inates the variations in gain and selectivity in-
herent in intermediate transformers in which the
coils are tuned by means of adjustable condensers
of the compression type using mica as dielectric.
The transformers are pre-tuned to the desired fre-
quency. List price, $4.50; net, $2.65 each.

Guaranty Radio Goods Co.
143 West 45th Street

465 kc. model is used
in 11-Tube Push-Pull
Diamond

1
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A NEW AUTO SET

Latest Tubes Used in Improved Model
By J. E. Anderson
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E HAVE received numerous re-
V‘/ quests for circuit diagrams of

automobile receivers incorporat-
ing the latest tubes. Most of these re-
quests have come from professional set
builders who can build a receiver from
a circuit diagram alone, and who are
willing to do a little experimenting to
iron out kinks which usually appear in
any receiver when it is first built. These
builders are anxious to have the diagrams

Coils

Two midget type shielded r-f. transformers
for 350 mmfd. condensers.

One oscillator coil 175 ke. (or other if pre-
ferred).

Three doubly tuned i-f. transformers, 175 kc.
or other if preferred, the secondary of one
to be centertapped.

Condensers

One gang of three 350 mmid. tuning con-
densers.

One padding condenser, capacity to fit i-f.
selected.

Two 0.00025 mfd. condensers.

in order to be first in the field with im-
proved circuits. The circuit shown in
Fig. 1 is now in process of building and
experimentation and a report on it will
e published later. In the meantime it is
presented for those who wish to tackle
the job without the benefit of a chassis
layout.

The circuit contains only six tubes.
Yet it is the equivalent of one having
many more. The first tube serves only

LIST OF PARTS

Four 0.1 mfd. condensers.

One 0.006 mfd. condenser.

One 0.01 mfd. condenser.

Three 0.25 mfd. by-pass condensers.
One 0.5 mfd. by-pass condensers.
One 20 mifd. electrolytic condenser.

Resistors

One 150-ohm bias resistor.
Two 300-ohm bias resistors.
One 900-ohm bias resistor.
Three 0.1-megohm resistors.
One 0.25-megohm resistor.
Three 0.5-megohm resistors.
One 50,000-ohm grid leak.

www americanradiohistorv com

one purpose, radio frequency amplifica-
tion, and there is no special gain in that
stage. The second tube, however, serves
two purposes, oscillation and mixing.
Hence we gain a tube here. The third
tube serves only as an intermediate fre-
quency amplifier. The fourth serves two
purposes, intermediate frequency ampli-
fication and diode detection. Hence we
gain here. The gain, however, is really
(Continued on next page)

One 10,000-ohm potentiometer (part of re-
mote control unit).

Other Requirements

Two small seven-contact sockets.

Two six-contact sockets (three if a 75 is
used).

Two five-contact sockets
used).

Five grid clips (six if 75 is used).

One six-tube chassis, with socket holes for
remote control and speaker.

One remote control unit, with pilot light,
tuning dial, and potentiometer.

(three if 37 is
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(Continued from preceding page)
not one of tubes, for the 85 is also a
double purpose tube, but rather in the
effectiveness of the tube. The fifth tube
is a diode biased audio amplifier. It may
be either a 75 high mu tube, triode sec-
tion only, or a 37 tube. The power tube

is an &9,
The Mixer

The mixer and oscillator tube is the
new 6A7. The innermost grid is used as
control grid for the oscillator and the
next grid for anode of the oscillator.
The grid at the top of the tube is em-
ployed as input grid for the radio fre-
quency signal derived from the output
of the first tube. The screen grid, of
course; is used for screening, and the
plate is used for output of the modu-
lated signal.

Following the mixer is an intermediate
amplifier of two stages, with three doubly
tuned transformers. The second of these
feeds into the pentode section of the
6B7 and the third into the diode section
of the same tube. The usual way of
operating this tube is first as a diode
rectifier and then as an audio amplifier.

The output of the diode rectifier is fed
to the input of the first audio tube, the
load resistance taking the place of the
usual coupling resistor and also of the
grid leak. The audio tube is therefore
diode biased. While this is an unusual ar-
rangement, there is no more reason for
not operating the tube with diode bias
than there is in operating the first audio
tube in that manner when it is inclosed
in the same envelope of the rectifier.
However, operating the 37, or the 75, in
that manner is permissible only when
there 1s a high resistance in the plate
circuit to limit the plate current when
the signal is zero.

The by-pass condenser ordinarily used
across a diode load resistance is here put
hetween the grid and the cathode of the
37, just as it would be connected if the
amplifier were in the detector tube en-
velope.

Automatic Bias

The voltage for the automatic bias is
taken from the load resistance in the us-
ual way by connecting a 0.5-megohm re-
sistance from the negative end of the
load resistance to the grid return leads
of the controlled tubes. Three tubes are
thus controlled.

A bias resistance of 300 ohms should
be used in the cathode lead of the 6B7
to establish a minimpm bias, and it
should be shunted with a condenser of
about 0.1 mfd. This resistor puts a 3-
volt handicap on the diode but this is
so small that it means little. However,
the tube would work without the fixed
bias resistance because as soon as there
is any signal to amplify there will be an
adequate bias on the tube from the diode
load resistance.

The gain is controlled manually by
means of a 10,000-ohm potentiometer in
the remote control. This is so connected
that the bias on the first and second
78 tubes and the 6B7 is varied. This
variation is quite independent of the auto-
matic bias, except in so far as the signal
strength that reaches the diodes controls
the bias. The manual control also varies
the input signal for when the potentio-
meter is set so that the bias is maximum
the antenna is connected to the chassis
and there is no input to the set at all.

The Oscillator and Mixer

The oscillator is of the tuned grid type,
with the tuning and padding condensers
in series across the grid coil. Objections
have been raised to the placing of the
padding condenser on the high potential
side of the tuning condenser because it
makes adjustment difficult when an im-
proper tool is used. If the adjustment
is made with a screw driver with a long
insulating handle there is no trouble

whatsoever. However, even in this type
of oscillator it is possible to place the
padding condenser, Cs, on the ground
side of the secondary, and thus make the
oscillating circuit a mixture of a Colpitts
and tuned grid circuit. When Cs is placed
between the secondary coil and the chas-
sis the grid condenser can be omitted
because the padding condenser serves to
block the grid.

The inner “triode” in this circuit, which
serves as oscillator, can be regarded as
a miniature transmitting station sending
out a steady oscillation, or it can be re-
garded as a complex cathode in which
the emission varies. When it is regarded
as a transmitter, the output is transmit-
ted to the plate circuit by electron coup-
ling, and the output is modulated by the
radio frequency signal impressed on the
control grid. When it is regarded as a
complex cathode with variable emission,
the rest of the tube can be regarded as
the elements of an amplifier. Regardless
of how it is thought of, the oscillation
and the radio frequency signal mix, pro-
ducing a beat frequency current that is
delivered to the intermediate frequency
tuned transformer in the plate circuit.

There is a 300-ohm bias resistance in
the cathode. This biases both the ampli-
fier and the oscillator grids. There is in
addition a 50,000-ohm grid leak between
the oscillator grid and the chassis.

All the operating voltages and the
various constants used in this oscillator-
mixer are those recommended by the
makers of the tube. They will be used
until some deviation from this practice
proves desirable.

Intermediate Frequency

What the intermediate frequency of a
superheterodyne is matters very little.
Especially is this the case when there are
two radio frequency tuners in the circuit,
as in this one. A frequency of 175 kc
has been very popular, and still is, but
higher frequencies are gaining in popu-
larity. Previous automobile superhetero-
dynes which we have described have
used 400 kc for intermediate. That is a
good frequency, but 465 kc is all right,
too, and that frequency in particular is
coming into vogue. If the intermediate
transformers used are nominally tuned to
450 kc, they can usually be tuned to
either 400 or 465 kc. At any rate, they
can be tuned to some frequency between
those limits that is just as good as either.

The fact that almost any intermediate
frequency can be used successfully does
not indicate equal flexibility with
the oscillator, once the coil for that cir-
cuit has been obtained. The oscillator
coil will have been designed for some
particular intermediate frequency, and
once it is selected there is very little
choice left in the intermediate frequency.
If the oscillator coil has been designed
for an intermediate frequency of 400 ke,
it may be permissible to change the fre-
quency between 390 and 410 kc, but a
wider digression would result in poor
tracking and consequent low sensitivity
and much squealing. Therefore the oscil-
lator coil and the intermediate trans-
former should be selected to match. There
are oscillator coils available for many
different intermediate frequencies, 175,
400, 450 and 465 kc.

The Padding Condenser

The padding condenser should also be
obtained to match the intermediate fre-
quency. The lower the intermediate fre-
quency the larger the padding condenser
must be. Padding condensers are avail-
able in capacity ranges of 350-450, 700-
1,000, and about 1,000-1,300 mfd. If
other values are required they can al-
wavs be obtained by using fixed con-
densers in parallel with the variable con-
denser.

The 900-ohm bias resistance for the
89 power tube is shunted by a condenser

www americanradiohistorv com

of 20 mfd., which is of the electrolytic
type. The automatic voltage lead is by-
passed with a 0.5 mfd. condenser and each
lead is filtered with a 0.1-megohm re-
sistor and a 0.1 mfd. condenser. The
common cathode lead of the two manu-
ally controlled tubes is by-passed with a
0.25 mfd. condenser. An equal condenser
is also used on each of the plate and
screen supply leads,

Filtering 1s adequate unless, due to
some faulty arrangement of critical leads,
oscillation should occur either in the
r-f or the i-f levels. If such oscillation
arises it can usually be stopped by in-
creasing the fixed bias resistors in the
high frequency tubes.

Heater Circuit

The heater circuit is floating so that the
set can be connected to the storage bat-
tery in any car regardless of which side
of the battery is grounded. One side of
each heater is connected to the chassis,
and this side, of course, becomes con-
nected to the car chassis as soon as the
set is installed and grounded. The other
side of each heater, and of the loud-
speaker field, is connected to the “hot”
side of the battery through the remote
control device. The “hot” side is con-
nected to the remote control socket ter-
minal so marked. When the remote con-
trol plug is inserted the hot side is picked
up by the cable and goes to the switch,
Sw. When the switch is closed the
pilot light goes on for the circuit is com-
pleted to ground. Also, the Hk terminal
on the remote control socket becomes
“hot,” and since this is connected to all
the heater terminals not grounded, the
heater current is on.

New Tubes Recommended

The new tubes are recommended be-
cause of their improved performance.
The 78 is superior to a 39, the single
6A7 is vastly superior to one 236 and
one 237, the 6B7 is superior to an 85, or
to a 75, and the 89 is much better than
a 38. Whether a 37 or a 75 is used for
the audio amplifier depends on how much
sensitivity is required. The 37 has an
amplification factor of 9 and the 75 one
of 100. A voltage gain of about 8.5 can
he expected from the 37 and a gain of
70 from the 75.

With a tube such as the 75 there
would ordinarily be danger of motor-
boating. In this circuit there is little
danger because there are only two plate
circuits in the audio amplifier, and that
combination is stable. However, the sta-
bility does not include possible overload-
ing of the amplifier, and troubles similar
to motorboating may develop as a result
of overloading. If that occurs it is only
necessary to manipulate the manual vol-
ume control until the overloading ceases.

Plate Current Requirements

When the plate voltage is 180 volts, the
maximum current drawn from the B
supply by this set will be about 50 mil-
liamperes. If the voltage is less, there
will be a proportionate reduction. It is
likely that a voltage higher than 135
volts will not be used, and this is quite
adequate for a car. Of course, the sen-
sitivity will be greater with the higher
voltage.

There are many B supply devices now
on the market. Some are of the vibrat-
ing type and others are dynamotors.
Many of them are rated at a voltage of
180 volts and a current of about 40 mil-
liamperes. If a greater current is drawn
the voltage falls. Moreover, the quality
suffers. It is advisable to select a B
supply that is conservatively rated.

When batteries are used, it should be
kept in mind that thev gradually de-
crease their strength. When they near
exhaustion there is a high internal re-

(Continued on mext page)
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IGNITION NOISES

Eliminated from Auto Sets by Floating Heaters

By J. E. Anderson
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The circuit of the 898 automobile superheterodyne as it appears after it has been changed to floating filaments.
Elimination of ignition noise is the object of the change.

HE eight-tube automobile receiver

described in the December 3rd, 1932,

issue has established records for long
distance reception, it is believed. A man
riding around in Nova Scotia picked up
English and Algerian stations, together
with a large number of Canadian and
United States stations. It is hardly neces-
sary to have a more sensitive receiver in
a car.

However, when the set is installed in
some cars great difficulty is experienced
with ignition noises. This difficulty can
be overcome with a few easily-made
changes in the circuit. .

In the original circuit, part of the grid
bias for the power tube and all bias for
the 37 and the 85 triode are obtai'neﬂrorg
the storage battery. If there is any igni-
tion noise in the battery, this will be im-
pressed on the grids of these three tubqs
as a signal, and, naturally, it will be ampli-
fied. There is plenty of noise in the bat-

tery.
Bad Medicine

Some might think that the original con-
nection was an outright blunder, but that
is not so, because the resistance of the
battery is nearly nil, and the noise can-
not build up on the grids unless there is
some resistance in the battery. As far as
the noise is concerned the battery is a
short circuit. Nevertheless, when the igni-
tion noise currents are very strong, even
a minute resistance might be sufficient to
produce a noise in the output of the

receiver, especially as the noise is ampli-
fied by three tubes.

The storage battery voltage was used
for bias in the original circuit because
several worthwhile advantages were
gained thereby. But it appears that in
some instances this is “bad medicine,” for
the cure gives rise to a worse condition
than the original ailment, in some
cars.

By a few simple changes in the receiver,
which can be applied to a receiver that
already has been built, correction might
be made if the noises from the particular
car are excessive. The wiring of the cir-
cuit with these changes incorporated is
shown in Fig. 1.

First of all note that the heater circuit
is floating, except that one side of it is
permanently connected to the chassis. It
makes no difference whether the chassis
is positive or negative, for in either case
the grid bias voltages will be the same,
and also the plate and screen voltages. In
some cars the positive side of the storage
battery is connected to the car chassis. In
such cases the chassis of the set will be
positive. In other cars the negative of
the battery is connected to the car chas-
sis, and then then set chassis will be nega-
tive. It is not necessary to know which
side of the battery is grounded.

Providing Bias

But bias must be provided for all the
tubes. In the power tube it is done by
connecting a 900-ohm resistor between

cathode and the chassis. This resistor
provides a bias that is slightly higher than
the recommended value, but this does not
affect the quality adversely and it does
make the circuit draw less current from
the B supply. The resistor should be
shunted with a large condenser to prevent
reverse feedback. If this condenser be
made 20 mfd. the feedback on all essential
low notes will be practically as low as if
the bias were taken in part from the
storage battery. Suitable by-pass con-
densers are available in the electrolytic
type, about J inches long, 1 inch diameter.

The bias for the audio stage is obtained
in the same manner, but in this stage a
10,000-ohm resistor is connected between
the cathode and the chassis. This resistor
is also shunted with a 20 mfd. electrolytic
condenser.

R-F Bias

The triode section of the 85 is diode
biased. This fact eliminates two com-
ponents in the input circuit, the grid stop-
ping condenser and the grid leak. Since
the triode is diode biased, the cathode is
connected to the chassis. The cap of the
tube is connected to the negative end of
the load resistance on the diode, and the
load resistance is connected between the
secondary of the untuned transformer and
the load resistance remains as before, the
value being 0.00025 mfd. The filter in the
output of the triode also remains the
same, consisting of two 0.00025 mfd. con-

(Continued on next page)

Socket Connections Illustrated

(Continued from preceding page)
sistance which will cause a deterioration
in the quality. A large condenser should
be connected across the battery when
this occurs. If an electrolytic condenser
is used it should be kept in mind that
that draws a little current. Therefore
it should be connected so that it does
not remain across the battery when the
set is not in use.

For convenience the connections to the

sockets of the various tubes are shown by
a sketch for each type of tube. Each of
these represents the under side of the
socket, just as it would be seen by a
man wiring the set. The terminals are
numbered in a counter clockwise direc-
tion. The fourth terminal is always con-
nected to the chassis. No. 3 is the live
side of the heatér circuit. No. 2 is always
the plate and No. 5 is always the cathode.
No. 1 is the screen whenever the con-
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and Explained

trol grid is at the top of the tube, and
also excepting the 75, for in this No. 1
is one of the diodes. This would not be
used in this circuit if a 75 were used.

The numbers in parentheses near the ele-
ments of the tubes refer to the numbers on
the socket sketches. In the 89, No, 6 is the
suppressor grid and it is connected to No. 3
the cathode.

There are two seven-contact sockets. Both
are of the small type.

> —
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DOUBL

E PUSH-PULL

in 12-Tube Super Diamond

HE Push-Pull Diamond has advanced

I to a twelve-tube dual-range receiver,

which is the definitive a-c model. The
series started with a six-tube superhetero-
dyne, which was increased to seven tubes,
then to nine, then to eleven, and now to
twelve,

There is, of course, an ample reason for
the various models, as those with the greater
number of tubes perform better than those
with fewer tubes, and while a constructor
can not always have just the receiver he de-
sires, for reasons that need no discussion,
he does enjoy a choice that permits him to
select a design within his capabilities.

So soon as a receiver embodies a large
number of tubes, the parts necessarily be-
come rather expensive, although in the light
of prices to-day, one can purchase the parts
for a twelve-tube a-c receiver for about one-
third the cost of parts for a nine-tube super-
heterodyne for battery operation as sold
four years ago.

Speaking of battery operation, by the way,
there will be a series of battery-operated
Super Diamonds, using the 2-volt tubes, and
also a Auto Diamond for car use, so those
patient readers who want such models finai-
Iy will have their desires met.

Limit Reached

Every tube in the 12-tube a-c model ful-
fills a definite and valuable purpose, and the
combined uses evoke a receiver that reaches
the limits of periormance. For instance, the
sensitivity is as great as it is practical to
use, the power output is as great as it would
be practical to use in any home. The selec-
tivity is great enough to blot out a local
10 kc removed from a distant station. The
tone quality is excellent, and one reason
for the great power of 15 watts for output
for home use is the very preservation of

By Herman Bernard

tone quality during those exacting moments
when an orchestra delivers a musical crash
or a speaker becomes suddenly loudly ener-
getic. Such moments put extra-heavy drains
on an output, and the great power takes
care of these drains as if they were nothing.

One of the engineers who wired up the
12-tube model, on finishing his first set of
this series, exclaimed:

“What power!”

Then he turned to a test engineer beside
him and remarked :

“Nail down the roof!”

Of course, the volume control may be ad-
justed, so that the quantity of sound is any-
thing for virtually zero to full-on, a varia-
tion of 400,000. Moreover, the tuning is
readily done, just as in a tuned radio fre-
quency receiver, without any inter-channel
noise.

Inter-Channel Noise Suppression

Although the set has two stages of inter-
mediate frequency amplification, both auto-
matic volume controlled, there can be no
inter-channel noise due to high too-high
amplification and consequent regeneration
because of the inter-channel noise suppres-
sion inherent in the 55 used as a diode-biased
triode. That is, the diode load resistor is
connected directly to the grid, so there is
non-reactive direct coupling, and as the sig-
nal increases, the bias on the tube increases,
for the two are one and the same. Thus,
at no signal there is no bias, and the triode
unit, as circuited, will not amplify at zero
bias. Hence, as in all noise-suppression de-
vices, the noise is there, all right, but it is
not heard.

The circuit, using twelve tubes, differs
principally from the eleven-tube model in
that the second audio stage is also push-
pull. The power in the primary of the power

transformer is a little more than 100 watts,
with such an outstanding receiver, and the
heater secondary alone has to carry 10 am-
peres, the power tubes’ secondary filament 6
amperes, while the total plate current is
about 130 milliamperes. The conservative
rating of the high-voltage secondary at the
voltage used is 150 mulliamperes, and the
transformer consequently is extra-large and
héavy, and one is spared the usual experi-
ence of a transformer getting quite hot on
any multi-tube receiver in this class.

No Squeals

The modulator tube is separate, and has
two stages of t-r-f ahead of it. The two
stages are advisable, as then an aerial of
almost any effective height may be used,
and still there will be no squealing due to
insufficient selectivity ahead of the modula-
tor. In a sense, this is the sole cause of
such squealing, since by increasing the selec-
tion the squeals may be eliminated. The in-
termediate channel must not be oscillating,
and the padding must be correct, otherwise
the remark does not hold.

In some instances it is conceivable that
with only one stage of t-r-f there would be
cross-modulation, as was experienced by a
few who built the nine-tube model, but the
remedy lies in increasing the value of the
biasing resistor on the r-f tube, and not
using too long an aerial. In the present
design the remedy of heightened bias is
introduced, but due to the extra tuned stage
the aerial length (or really effective height)
may be greater, and no experience with the
receiver contradicts the assumption there is
hardly any limit to the effective height of
aerial to be used.

In connection with the cause of squeals,
insufficient selectivity ahead of the modyla-
tor, of course, the degree of coupling he-

Power Supply for Auto Receiver

(Continued from preceding page)
densers and a choke coil of about 8
millihenries.

The bias on the second intermediate
frequency amplifier remains the same as
before, being provided by a 300-ohm
resistor in the cathode lead, which is
shunted with a condenser of 0.1 mfd.

The bias on the r-f and first i-f ampli-
fiers remains as before but there has been
a change in the wiring. The slider on the
volume control potentiometer and the low
side of the primary of the input trans-
former are now connected to the chassis.
This change has been made possible by
the change in the 85-tube circuit.

The bias on the two manually controlled
amplifiers is obtained from a 300-ohm
resistor in the common cathode lead
when the sensitivity is maximum and
from a part of the resistance in the po-
tentiometer when the sensitivity is less
than maximum.

Volume Control

This automobile receiver has been de-
scribed in two ways previously, once with
the manual volume control in the grid cir-
cuit of the 85 and once with it placed as
in the present circuit. When there is an
automatic volume control the logical place
for the manual control seems to be in the
audio amplifier, but many of those who
have tried both methods in connection
with this auto set have expressed strong

preference for the method here used. The
control in the audio circuit might be
preferable if there were a noise suppres-
sion tube in the circuit. Noises that
would be suppressed by this device can be
suppressed by means of the manual con-
trol when this is placed in the r-f circuit.

The automatic control has not been
changed at all. The gain in the r-f and
the first i-f amplifiers is controlled auto-
matically by the signal controlled d-c
voltage drop in the diode load resistance.

The Power Supply

The connections of the batteries are the
same as before, except for shght modifi-
cation. The “hot” side of the filament
battery is connected to the contact
of the remote control socket marked
A ‘hot’” and it makes no difference
whether the “hot” side is positive or nega-
tive. The other filament contact on this
socket is permanently connected to the
various terminals marked “A,” that is, all
those heater terminals not previously con-
nected to the chassis. This applies to the
speaker socket as well as to the tube
sockets.

The negative of the plate supply is con-
nected to the chassis. There are only two
leads for the positive, one for the high
plate voltage and another for the screen
voltage.

The B supply may be a dry cell battery
or any of the automobile B supply units
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now available, provided that the unit has
the necessary current capacity. The
maximum current required with 180 volts
on the plates will be about 44 milliam-
peres. OCn strong signals it will be con-
siderably less because of the high bias on
the automatically controlled tubes.

Reduction of Hiss

~ On weak signals when the set is work-
ing at maximum sensitivity there is con-
siderable hiss. There are two ways in
which this noise can be reduced greatly.
The first is to use loose coupling between
the two windings of the untuned trans-
former ahead of the detector. Reducing
this coupling, however, also reduces the
sensitivity, but the reduction in the noise
is more rapid than the reduction in the
sensitivity, and most of the noise can be
eliminated even before there is any appre-
ciable change in the sensitivity. Moreover,
there is sensitivity to spare.

The other way of reducing the hiss is
to connect a 0.006 mfd. condenser across
the output of the power tube. While this
reduces also the high frequency response,
most people would rather miss the noise,
which they can hear when it comes
through, than have the high frequencies,
which they can not hear even though they
be present. When anyone connects the
0.006 mfd. condenser across the output he
alwa.ys leaves it there because of the
sensible improvement in the output.
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tween modulator and oscillator falls in the
same classification, as the looser the coup-
ling the greater the selectivity. However,
the coupling has been apportioned correctly,
on the basis of an oscillation amplitude of
80 volts. It is the oscillation that is im-
pressed on the screen of the modulator, and
in this manner electron coupling effectuated.
The coupling is about one-third as great as
if the application were made in the plate
circuit, instead of the screen circuit, and the
condition can not be described as tight coup-
ling, but is rather loose coupling. The de-
gree of coupling at 1,000 kc 1s equal to that
established by a capacity of 1 mmfd. between
grid of oscillator and grid of modulator.

The r-f stages are standard, except that
2 switch is used for moving the stator of
the tuning condenser from one extreme of
the secondary to a tap that is 20 turns above
the grounded end. This applies to the modp-
lator input which is, of course, at the r-f
level of frequencies. The same general prin-
ciple is applied in the oscillator circuit, ex-
cept that instead of the switch simply pick-
ing up a tap, it picks up one side of a pad-
ding condenser the other side of which goes
to the tap. Therefore the switch is connect-
ed to stator of the main tuning condenser,
as in the t-r-f stages, but is switched from
one padding condenser to another. The pad-
ding condenser for the broadcast band is
critical, and an incorrect adjustment virtu-
ally blots out all reception below 1100 ke,
but the padding condenser for the short-
wave band (70-200 meters) is not so critical,
and if accurate, may be a fixed condenser
of 0.00047 mifd.

Frequency-Stabilized Oscillator

The oscillator is frequency-stabilized, and
is the first one of that type ever to be in-
troduced into a broadcast receiver, marking
the introduction of precision methods in this
class of production. Since it is new and
hence not subject to much prior experi-
mentation by the general run of construc-
tors. it is to be expected that trouble will
be experienced in this circuit. This trouble
is divided into two classes: (a) grid cur-
rent, (b), audio modulation.

There is one fact about an oscillator using
the triode of the 55 that ts at once apparent.
The tube will oscillate at the slightest pro-
vocation. It is one of the most violent oscil-
lators anong the small tubes, as it will oscil-
late at 540 ke if the feedback winding con-
sists of 8 turns, although the 56, also a
good oscillator, will not oscillate at that
frequency unless there are 17 turns. In fact,
the triode of the 55 and the 85 tubes, being
similar, is the most readily oscillatory tube
we have, for receiver use.

This readiness is not an unmixed blessing.
Any tube that will oscillate violently may
draw grid current, and grid current is in-
imical to frequency stability at the higher
frequencies. Therefore a grid suppressor of
10.000 ohms is shown. But this acts to ad-
vantage only when the grid current is made
very small originally. and it may be large at
the start. It would be large enough to give
at least some deflection on a 0-1 milliam-
meter put in series with the grid and coil,
or across the grid suppressor.

Very High Bias

Since the oscillation amplitude will be
high, the plate current will be high. With
2,700 ohms as biasing resistor the voltage
reading, in a given test, was 101 volts, or
there were about 40 milliamperes of plate
current. Yet a bias of around 100 volts is
not astounding, since not only did the r-f
oscillation itself increase the plate current,
but the rectified component of the oscilla-
tion also flows through the biasing resistor,
as the tube (triode) is a plate bend rectifier,
intentionally or unintentionally.

If there is any grid current the voltage
drop in the 100,00 ohms due to this current
will augment the steady bias by the amount
that such voltage exceeds the steady bias.
1 it does not exceed the steady bias it adds
nothing to the negative effective bias.

An audio note may result from the con-
nection of a relatively large condenser across

(Continued on next page)
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t we have ever published.

llent tone, all the selectivity that such tone permits, and a sensitivity of better than 0.1 micro-
ircui

, possessing exce
volt per meter, the 12-Tube Push-Pull Diamond is the most outstanding powerful ¢

One of the finest receivers ever produced
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Chassis for 12-Tube Diamond
Is Only 18:x13x3 Inches
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Layout of the chassis for the Twelve-Tube Push-Pull Diamond of the Air. The top of the chassis is 181 inches
wide and 10 inches front to back. The height of the front and rear flaps is 3 inches.

The identifications are as follows: Extreme left, front flap, three holes for

detector, large hole to right of it is antenna coil.

The five Z4-inch holes

a by-pass condenser block; immediately above, on top of chassis, three large
holes and two small ones, for first intermediate transformer; directly above,
first i-f tube; conmsiderable distance to second i-f transformer to prevent
feedback; rear flap, three holes for optional use, including another by-pass
condenser block, not in diagram, however. Second Row from left, bottom
to top: oscillator tube, modulator tube, second r-f tube, first r-f tube, second
i-f tube. Third Row from Left, bottom to top: oscillator coil, modulator
coil, second i-f coil, third intermediate coil, for which all leads go through
bottom of chassis. The tuning condenser goes at center front, adjustable
padding condenser to left thereof; tube to left rear of condenser is second

in a row are for electrolytic condensers, large hole in same line at upper is
for one of the 56 second audio tubes, next to right is for other 56 tube; to
right of that 2A3 tube, and below the 56 other 2A3 tube; rectifier at right
nearer transformer, which fits in cutout at right front. The front flap has
three main holes, left to right, for wave switch, volume control-a-¢ switch
and phonograph switch. e rear flap has diagonally-placed holes for the
two audio transformers (marked 3 9/16 inches), eyelet for a-c¢ cable exit;
two cutouts, one for antenna-ground post assembly, other for phono assembly.
The speaker socket hole is at right rear and is far enough down to avoid
danger of shorting to top panel socket.

(Continued from preceding page)

a high resistance in an oscillating circuit, as
experienced with grid leak oscillators, and
while the resistance shown (100,000 ohms)
is large, it may be reduced to such value as
stops the audio howl. The condenser across
the resistance has to be relatively large, for
it is in series with the tuning condenser, and
indeed if the padding capacity is not too
large to permit operation without the howl],
it might be located in that position, and for
the short-wave tuning add the extra capacity
in parallel. If the series capacity for broad-
casts is 355 mmid., then 120 mmifd. would
be added in parallel, the switch operation
controlling this, instead of the switching
method and separate individual padding capa-
cities diagrammed.

Since the oscillator is relatively new,
much has yet to be learned about it, although
the statement must be made that it may be
worked without the rectifier component, as a
preliminary test, and the rectification at-
tended to Iater. The object of this rectifica-
tion, in the diode unit, is to have the osgil-
lation voltage augment the bias voltage, to
maintain the plate impedance constant. The
tube should operate as if it were a pure re-
sistance.

Remedies for troubles enumerated include
the following:

(1)—Use as high a value of biasing re-
sistor as is consistent with oscillation all
over the dial. In this position, cathode to
ground, 2,700 ohms are shown, but this is
not an adamant specification. No hesitancy
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need be felt about increasing this value very
considerably, high up in the tens of thou-
sands of ohms.

(2)—The plate impedance may be in-
creased greatly, and the saturation point of
the tube operation brought within the nega-
tive bias part of the characteristic, by re-
ducing the heater voltage. This method was
suggested by J. E. Anderson. The value of
resistance to accomplish this can not be
given definitely, as tubes may differ slightly,
and operation must be at such a point that
the tube will start oscillating without re-
quiring separate excitation.

For instance, when 2 ochms were used, the
tube would not oscillate until a wet finger
was applied to the grid several times. Thus
the tube had to be “tickled” until it worked,



www.americanradiohistory.com

April 15, 1933

RADIO WORLD

so the resistance must not be so high as to
deprive the tube of its self-starting advan-
tage. A value of 1 ohm is suggested. Just
what the resistance value is you need not
even know, as you may coil on a pencil
some resistance wire until you reduce the
heater resistance voltage suiticiently to cur-
tail the emission.

(3)—The number of turns on the feed-
back winding (plate circuit) may be ad-
justed to the desired amount of oscillation,
but this is usually difficult, or harassing,
especially if factory-made coils are used, and
one doesn’t relish the risk of possihly ruin-
ing them.

More Intimate Details Later

The oscillator may be worked with only
plate and grid windings used, in the usual
manner, and the same performance will ob-
tain as from standard circuits. Hooking up
the rectifier winding may be undertaken
later, and in view of the special considera-
tions, which have been merely sketched in
this article, the subject will be treated at
length in a subsequent article, including
methods of making measurements.

Also the full 2.5 volts may be used on the
heater at first. The padding and the tuning
of the first intermediate, and trimming of
oscillator and modulator, will have to be re-
done when the series resistor subsequently is
put in the heater circuit of the oscillator.

Some filter circuits, shown in previous
models, have been omitted, as they are not
strictly necessary, due to the additional t-r-f
tuning (extra stage).

Due to double push-pull, no bypass con-
denser is needed across the biasing resistor
of the second audio stage, just as none is
used on the third stage. It should be re-
membered that the first audio stage is in the
55 tube.

Very Large Filter Capacities

The reason for omission of the capacity is
that there is no signal current to bypass, and
putting a condenser across the resistor intro-
duces a lack of symmetry, or at least results
in less symmetry than does exclusion.

Hum is something to consider in any
three-stage audio channel, and about the best
provision that can be included is adequate
filter capacity. It can be seen that there are
five condensers of 8 mfd. each, one next to
the rectifier, probably sufficient, the rest at
the other end of the 2,500-ohm choke (which
is also part of the speaker field). If desired,
the capacity at the output may be doubled
by using condensers that have two 8 mid.
in each can, or 64 mid. here, with 8 mid.
remaining next to the rectifier. The reason
for not increasing the capacity next to the
rectifier is that the starting drain on that
tube might be too high, and also the voltage
would be raised somewhat, whereas now it
is just about right, with a given trans-
former. Now, at 90 milliamperes drawn by
the push-pull 2A3 output tubes, the bias on
those tubes is 62 volts negative, due to the
drop in the 775 ohms, and the total d-c
voltage is about 420 volts, of which 56 volts
are dropped in the 700-ohm choke (also part
of the field), so the applied plate voltage is
420 — (6% 4 56), or 312 volts.

Additional filtration is provided by hum
filters, consisting of 0.5 mfd. condensers
across 25,000-ohm resistors in the plate leads
of the 55 and 56 tubes.

Considerable protection against hum is
provided by having the screen voltage on
the intermediate and other tubes low enough,
which is also a provision against oscillation.
Any presence of r-f or i-f oscillation tends
to increase the hum, because a condition is
developed .that lends itself readily to modula-
tion by the static and magnetic fields of the
audio transformers, power transformer and
associated parts. The audio transformers
are mounted on the rear wall of the chassis,
approximately at right angles. Also they
are far enough from the power transformer
to prevent hum introduction by magnetic
coupling.

Features Listed

The connections for the speaker socket
are on the diagram. Only four connections

really are necessary externally, as one is
made inside the speaker, nevertheless it is
customary to supply a UY plug on the
speaker cable. Looking at the bottom of the
socket, with heater holes toward you, the
left-hand heater hole is not connected ex-
ternally, being the one taken care of inside
the speaker ; the right-hand heater hole goes
to the 300-volt connection, which is the feed
after the high resistance field; the hole next
to right-hand heater goes to one plate; the
equivalent grid connection to other plate, and
the hole next to left-hand heater to the center
tap of the 5-volt winding of the power trans-
former.

Two Speaker Types

There are two types of speakers for the
circuit. One type has a 12-inch cone and
has a split field, of 2,500 and 700 ohms, or
2,100 and 700 ohms, it makes small differ-
ence which. This is the lower-powered
model, and the speaker itself will stand
about 6 watts or a little more, before over-
loading. Of course the circuit is ahead of
the speaker in this respect. The other model
speaker is of the auditorium type, with 9-
inch cone, weighs 31 pounds, will stand as
much output as four 250 type tubes in push-
pull parallel would deliver, and is conserva-
tively rated at 25 watts, which is more than
you will ever put into it. This exceptional
speaker has an almost flat characteristic
curve, the only departure from flatness being
at around 1,500 cycles, due to the voice coil
impedance. It is the finest speaker Rola
makes.

The circuit has the following advantages:

Two stages of t-r-f and tuned modulator
(three tuned stages at r-f level).

Frequency-stabilized oscillator, which means
elimination of frequency shifting.

Electron coupling between oscillator and sep-
arate modulator.

Three of Hammerlund’s 465 intermediate
coils with air-dielectric condensers.

Push-pull 15 watts undistorted output, the
great power serving as a reserve that
avoids distortion on strong low notes of
orchestras.

Push-pull 56’s to drive the output tubes.

New tubes. The heavy-duty 5Z3 full-wave
rectifier and the 2A3 output tubes are
used. The power stage is a cross between
Class A and Class B, but of the no-grid-
current type.

Full wave duplex diode linear second de-
tector. Stands up to 60 volts signal on
second detector.

Both stages of intermediate frequency am-
plification subject to full automatic vol-
ume control.

Noise suppression control without an extra
tube. This means no inter-channel hiss or
“hash” without elimination of which a.v.c.
is a nuisance.

Selectivity affording non-interfered recep-
tion from a distant station though a local
10 kec. away delivers 1,000 times as much
antenna voltage.

Sensitivity of better than 0.1 microvolt per
meter.

Volume control can completely eliminate sig-
nal, and has sound volume range from bare
audibility to 400,000 times bare audibility.

Dual range. Broadcast and police bands by
throwing a front-panel switch. Some ama-
teurs, short-wave music and television can
be received.

Short-wave band as accurately treated as
broadcast band, for unusually effective re-
sults on police signals.

Band-shifting by positive-contact, low re-
sistance switch that improves with use.

No cross-modulation or inter-modulation on
either band.

Despite 130 ma B drain, and other high cur-
rent supplies, husky power transformer
is worked well below its standard rating.

CROSBY IN HOLLYWOOD

Bing Crosby has gone to Hollywood to
make his next feature film, “College
Humor,” and a batch of shorts.
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Women Write 85%
of ‘Show Boat’ Fan Mail

Eighty-five per cent of the fan mail
received by the sponsors of “Captain
Henry’s Show Boat” is written by women,
ranging from twenty-one to sixty or
older, an analysis of audience-reaction to
the popular NBC musical romance re-
veals. Children comprise the majority of
the remaining fifteen per cent, with men
constituting less than three per cent of
the letter-writing public.

Lanny Ross, the star tenor of the hour,
receives more mail than any other artist
on the program, with the character of
Mary Lou, his fictitious radio sweetheart,
played by Muriel Wilson, a close second.
Annette Hanshaw, the Show Boat’s blues
singer, is third, and Charley (Captain
Henry) Winninger, fourth.

Ardent love letters from girls who visu-
alize him as their sweetheart and friendly
letters of advice from middle-aged women
who picture themselves as his mother fea-
ture Lanny Ross’ mail. Annette Hanshaw
has a youthful clientele, much of which is
composed of college boys, some just
writing to let her know they like her, and
others asking for her help in breaking
into radio.

Old folks by the scores write to Charley
Winninger, particularly those who used to
know him in his old trouping days in the
Middle West. Molasses 'n’ January are
frequently asked if they’re really colored.
Children ~write them a lot, asking for
jokes to use in plays.

Westinghouse Offers
Frequency Monitor

Since the early days of broadcasting,
there always have been ways and means
of checking frequencies but none more
precise or more positive than the new
irequency measuring service now offered
by Westinghouse.

With equipment that duplicates the effi-
ciency of official apparatus, with a
primary frequency standard which is
checked twice daily against Arlington’s
time signals and the standard frequency
transmissions from WWYV, Westinghouse
offers to the nation’s broadcasting stations
a measuring service of unsurpassed accu-
racy.

Whether a one-time check is desired,
or weekly reports over a period of
months, this new Westinghouse service is
available.—From Westinghouse Electric &
Mfg. Co.

PAIGE RETURNS
Raymond Paige's Orchestra will back
him in his <Chesterfield airings over
Columbia, which will originate at KH]J,
Los Angeles.

SUBSCRIBE NOW'!

Ranio WorLp, 145 West 45th St., New
York City. Enclosed please find my remit-
tance for subscription for Rapro Worrp,
one copy each week for specified period.
$10.00 for two years, 104 issues.
$6 for one year, 52 issues.
$3 for six months, 26 issues.
$1.50 for three months, 13 issues.
$1.00 extra per year for foreign postage.
This is a renewal of an existing mail
subscription (Check off if true)

0O GuwOo

Your N8me ....ccceeerernencne

cecser-sue

Address My L
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SERVICING

5-Tube and 6-Tube 85-550-Meter Sets
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Circuit diagram of the wiring of the five-tube 85-550 meter superheterodyne.

HE circuit diagrams of two 85-550

meter receivers manufactured for vari-

ous private brand distributors, for one
a S5-tube, another a 6-tube receiver are printed
herewith, as are the chassis views. The
service data follow, first for the 5-tube set,
then for the 6-tube one:

Five-Tube Set

VOLUME CONTROL: The volume
control is located on the lefthand side of the
chassis. It is a 10,000 ohm potentiometer
and attenuates by controlling the bias on
the 258 intermediate frequency tube and also
attenuates in the antenna circuit, by shunt-
ing the input. The “off and on” switch is

controtled by the volume control knob. When
the volume control is turned to the maximum
counter clockwise position, the receiver is
turned off and is placed in operation by the
reversed action, which will be indicated by
the pilot light being lit.

VARIABLE CONDENSER: The
rugged two gang condenser is mounted on
resilient rubber, insuring permanent align-
ment and elimination of microphonic howls.
The design and construction of the smooth
position action friction drive is such that
there is nothing to get out of order, and no
adjustments should be necessary.

DIAL: The first models of this receiver
used a dial which was calibrated from 0 to

1.F. 258 Elec. ‘Composito
Trens{. I.P, Cond. 06C.&I.F.

Tube

247 OQutput

280 Rects ———an

256 Det. & AVC

Power Trans.

Volume
Control

257 pDet. & (se. Tube

Ant. Secticen
08c. Section

vari, Cond.

Dial & Drive

Tuning

pynardc
Control

Speaker

Chassis view of the 5-tube set.

www americanradiohistorv com

100. In the current models the dial is cali-
brated in kilocycles; the last cipher on the
dial being omitted. Adding a 0 to the num-
ber on the dial gives the correct reading in
kilocycles; ie.: 55 refers to 550 kilocycles
and 150 to 1500 kilocycles. The dial is made
v:sxble_by a miniature 215 volt pilot light.
Ihe pilot light is held in position by the
pilot light bracket which slips over the
end shield of the variable condenser. To
remove t}le pilot light, simply pull upward
on the pilot light socket which will permit
removal of the pilot light, as the pilot light
socket will then be readily accessible.

IN’I:ERMEDIATE TRANSFORMERS:
The intermediate transformers are tuned
to 262 kilocycles. The intermediate fre-
quency transformer trimmers are rigidly
mounted and the transformers are so con-
structed that the transformer rarely becomes
detuned. FOR THIS REASON IT
SHOULD NEVER BE NECESSARY
TO RETRACK THE INTERMEDIATE
TRANSFORMER UNLESS ONE OF
THE TRANSFORMERS BECOME DE-
FECTIVE AND REQUIRE REPLACE-
MENT. The first and second intermediate
transformers have two trimmers, each, which
are accessible through the small holes on the
top of the shield cans.

ELECTRO DYNAMIC SPEAKER:
The dynamic speaker has a D.C. field re-
sistance of 2000 ohms and is used as a choke
in the filter circuit.

OSCILLATOR: The 57 tube is used as
the modulator (first detector) and oscillator
by a method which sacrifices none of the
qualities of either function. The combined
circuit is such that it' is not supercritical
and the special selection of 57 tubes is not
required. Any good 57 tube, with correct
characteristics, will work satisfactorily in
this stage. If the receiver only operates over
a portion of the broadcast band (long wave
length) the trouble may be due to a tube
which does not have proper characteristics.

- s gk 000
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The six-tube model of the same series of receivers shown in circuit diagram.

The remedy is, of course, to replace the 57
tube.

ANTENNA: To obtain best results, a
proper antenna installation is imperative.
On most installations, outside antennas, not
exceeding 35 feet including lead-in, will
prove most satisfactory and in all, except
buildings which are constructed with a large
amount of steel, an inside aerial, of this
length will give good results. In steel con-
structed buildings, only an outside antenna
should be used. The higher the outside an-
tenna, and the further away it is from sur-
rounding objects, the more efficient it will be.

A good ground is as essential as an ef-
ficient antenna. Ground should be attached,
by means of an approved ground clamp, to
a cold water pipe which has been carefully
cleaned, either by sand papering or filing.
Generally, a steam radiator makes a satis-
factory ground, but occasionally, due to poor
connections in the pipes, may be inefficient;
therefore, as a general rule, water pipes are
preferable. [

IMAGE SUPPRESSION: Occasionally,
in some locations, interference in the form
of whistles or stations which are tuned in
on dial settings, other than the station’s fre-
quency, may be encountered. This 1s a rare
occurrence and is called an image, caused
by two signals whose frequencies differ
by twice the intermediate frequency. This
should not be confused with heterodyne
whistles, which are caused by two stations
being received, whose frequencies are the
same, nor by local stations whose frequen-
cies are close to some out-of-town stathn’s
frequency, which might result in reception
from both stations. To overcome any pos-
sibility of image interference, an image sup-
pression circuit is incorporated in this re-
ceiver. If image interference is encoun-
tered, adjusting the image suppression con-
denser, as described, will eliminate this an-
UNLESS THERE IS AN

noyance.
AéTUAL IMAGE INTERFERENCE,
DO NOT ATTEMPT TO ADJUST

THE IMAGE SUPPRESSION CIRCUIT.

TUBES : The receiver utilizes the follow-
ing tubes: One (1) Type 57 as a composite
oscillator and modulator tube; One (1)
Type 58 intermediate frequency amplifier
tube; One (1) Type 55 duplex diode and
triode tube (Detector, AVC, first audio) ;
One (1) Type 47 output tube; One (@)
Type 80 rectifier tube.

VOLTAGE TABLE: Never check volt-
ages until all tubes are fully warmed up to
proper operating condition. The voltage

table, given below, is taken at 115 volts line
with volume control in the full on position.
It must be remembered that the voltage
readings vary directly as the line voltage
and also with the accuracy of the meters
used. A variation of 10 percent plus, or
minus, is permissible.

IMAGE ADJUSTMENT: On the early
models which used dials that were not cali-
brated in kilocycles, the location of the
image and padding condensers were differ-
ent than on the later models which have
dials calibrated in kilocycles. On the first
models the image condenser is located on
the under side of the chassis (one end being
connected to the terminal lug) and the pad-
ding condenser is on the back of, and ac-
cessible thromgh the hole in the chassis.
The image suppression condenser on the
current models is located on the back of
the chassis and the padding condenser on
the right hand side of the chassis, both
being accessible through the holes in the
chassis. On either model the alignment pro-
cedure is the same. If an interfering station
or whistle is noticed, tune the receiver to
this interference and adjust the image sup-

disappears, or until the interference is at
the minimum point.

INTERMEDIATE FREQUENCY
ALIGNMENT : Only when an intermediate
coil has become defective, due to an open
or burned out winding, should it be neces-
sary to readjust the intermediate stages.
Should this occur, it is necessary that an
oscillator be used with some type of output
measuring device. To align the interme-
diate stage, connect the high side of the
oscillator output to the control grid of the
No. 57 oscillator modulator tube, leaving
the grid cap disconnected from the tube.
The ground side of the test oscillator should
be connected to either the ground lead of the
set or to the chassis. Set the oscillator at
262 kilocycles (this must be accurate) and
adjust the output of the oscillator so that a
convenient reading is obtained on the output
meter. 1f, during the alignment, the meter
goes off scale, reduce the output of the os-
cillator or adjust the receiver volume con-
trol. It is always best to realign the set
with tubes that are to be used with the re-
ceiver. Align the first intermediate trans-
former by turning the intermediate fre-

pression condenser until the interference (Continued on page 15)
258 Composite
Det. 08c,&I.F.
& P
AVC
Elec. I.F. 258
Cond. | Transf. I.E.
Tube

247 cutput

280 Rect.

Power Transf,

Volume
Contrel

‘I‘uning\

T e——— 257 De%.&03¢.Tube
R. P, Coil
258 R.F,Tube

s AL« CoO41

Seleoctor

c?ntrol Switch

Appearance of the chassis of the six-tube receiver.
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reported splendid results with the

Beginner’s Twin battery-operated
short-wave receiver. There must be some-
thing about the circuit that accounts for
this situation. Examination of the circuit
and of the receiver itself shows that there
are many reasons for the sensitivity.

First of all, one reason is the extreme
simplicity of the circuit. One great radio
authority stated that, as a general rule,
the simpler the circuit the more efficient
it was likely to be, because there are
fewer places where losses may occur. This
simple circuit confirms the opinion of this
authority.

Another reason for the sensitivity is
found in the high grade parts employed.
The coils, which are of the plug-in type,
are wound on low-loss material with
heavy wire, where heavy wire is of im-
portance. Moreover, the turns are spaced
in the tuned windings, so that capacity
losses will be low.

BEGINNERS as well as veterans have

More Reasons

Still another reason is the high grade
of condensers used in the tuner and in
the regeneration control. They are the
Hammarlund juniors with low loss insu-
lators between the stator and rotor ele-
ments.

Again, the dial contributes a great deal
to the effectiveness. While the dial will
in no sense increase or decrease efficiency
of the circuit, it does permit taking full
advantage of the sensitivity there is. Any-
one who has tuned a short-wave set
realizes the importance of having a tuning
control that permits hair line adjustment,
free of sudden jumps and all lost motion.
Without such a control the most sensitive
receiver will be practically useless. The
dial used 1s also of Hammarlund make,
which is an assurance of mechanical ex-
cellence.

Yet another reason is that the conden-
ser in the tuned circuit has a low capacity,
which compels the use of a comparatively
large coil. Any receiver in which the
ratto L/C is large will be more sensitive
than a receiver in which this ratio is small.
The L in this case is the inductance of the
coil and the C is the capacity across it.

Tubes Used

Two small battery type tubes are used
in the circuit, both of the 230 specifica-
tions. One of these is used as a regener-
ative detector and the other as an audio
frequency amplifier. These tubes are
especially suitable for a receiver of this
type because they are economical of fila-
ment current. The rated current is only
60 milliamperes, so that the receiver takes
only 120 milliamperes. And that is the
maximum, unless the operator becomes
extravagantly foolish. The current will
be less on strong signals for the volume
control is a rheostat that cuts the current
down.

A current of 120 milliamperes can be
supplied by a No. 6 dry cell for a long
time, because such a cell is rated at 250
milliamperes, Two of these cells are
required in series, for each cell gives a
voltage of 1.5 volts and the tubes required

THE BEGIN

A Short-wave Receiver

LIST OF PARTS

One Try-Mo foundation kit, consisting of
1034x8 inch panel and subpanel of the
same dimensions.

Two Hammarlund 150 (140) mmifd. mid-
get tuning condensers.

One Hammarlund vernier drum dial.

One trimmer condenser for antenna cir-
cuit.

One 10-ohm rheostat with built-in fila-
ment switch.

Cne 100 mmifd. grid condenser, with
3-megohm grid leak.

One audio transformer (any ratio be-
tween 3/1 and 6/1).

One set of Powertest plug-in coils (four
in set).

Three four-prong sockets (two for tubes
and one for coil).

One fused battery cable.

Two twin binding post strips.

One short-wave r-f choke.

Assorted hardware.

Required accessories.

Two type 30 tubes.

Two No. 4 or No. 6 dry cells (preferably
the larger).

Two small 45-volt “B” batteries.

One pair of earphones.

voltage. Therefore the use of two cells
is recommended.

If there is a special reason for operating
the tubes on smaller cells than the No. 6,
it can be done, but not so economically,
for the smaller cells cost more proportion-
ally, and they run down more quickly.

Plate Voltage

The plate voltage required on the re-
generative detector is either 225 or 45,
whichever is desired or whichever works
the better. The difference is mainly one
of control of regeneration. It is less criti-
cal when the lower voltage is used, and
lack of criticalness is important in pulling
in weak stations for which much regener-
ation is required.

The voltage on the plate of the audio
amplifier is 98 volts, the highest that
should be used on a 230 tube. It is per-
missible to use only 45 volts on the tube
because that will be sufficient for the
operation of a headset. The tube will last
longer with the lower voltage on it, and
the B battery will last longer, too. As
far as difference in DX reception is con-
cerned there will be no noticeable differ-
ence.

Control of Regeneration

The regenerations is obtained by means
of a tickler in the plate circuit, coupled in-
ductively to the tuned winding on the coil.
The control of the regeneration is by
means of a small variable condenser, of
the same size as the tuning condenser,
connected between the B plus end of the
tickler and ground. Since one side of the
tickler contro! condenser is grounded, and
this side is connected to the metal front
panel, body capacity effects will be absent.
This is important when weak stations are
2 volts. The circuit will work on a single
cell provided that cell is in good condition,
but it will work much better with the rated

By F.
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With a simple circuit like this excq
obtal;

Radiated Code 0I

Ever since garage doors were first used,
automobile owners have wished there
might be some easy way of opening and
closing them. The delay and incon-y
venience of having to stop the car and
get out has always been a chore, and in
stormy weather is especially unpleasant.

Now, thanks to modern ingenuity and
the power of radio, combined with the
force of electricity and suitable mechan-
isms, the trouble and inconvenience tof ¢
this task can be forgotten. Garage doors
can be opened and closed at will from in-
side the automobile; garage lights can be
turned on and off in the same way. The
radio controlled electric door operator for
residence garages, commonly known as
the Radio Door, brings this convenience
within the means of everyone who owns
a car, and it will be one of the exhibits
at the Century of Progress Exposition in
Chicago this year.

In a Real House

As the sole manufacturers of the orig-
inal Radio Door, Barber-Colman Com-
pany, Rockford, Illinois, is sponsoring a
full working exhibit of it in the house
which is being erected by the United
Lumber Industries. This house is designed
to show the many ways in which wood
can be adapted to modern residence re-
quirements. One of these uses is the sec-
tional upward-acting garage door, which
has special wood sections designed by the
architect to match the general style of the
house. i

The garage will be complete, with an

|
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pens Garage Door

attendant to demonstrate and explain ex-
actly how the radio control works. The
door, incidentally, is also a Barber-Colman
product, being well known in the trade
under the name of the Barcol Overdoor.

Contrary to what most pepole think,
the Radio Door makes no use of the “elec-
tric eye” or photoelectric cell, or of any
devices which respond to a toot of the
horn or other noise. Instead, a small au-
tomatic radio transmitter in the car broad-
casts a code signal which is picked up by
an automatic analyzing receiver in the
garage. There is a special code for each
garage so that no one can get into anyone
else’s garage, and also so that a single
electric impulse, such as a flash of light-
ning, cannot open the door. By pulling a
knob on the instrument board of the car
while approaching the garage, the driver
sends the signal and the doors open.
When the knob is pulled again, the doors
close.

Light Control

An added feature is the light control by
which the lights in the garage (and along
the driveway or on the porch, if desired)
are turned on automatically when the
doors are opened at night. This, also, does
not use an “electric eye” but is accom-
plished by an extra impulse in the code,
which is transmitted only when the lights
of the car are turned on, and actuates a
specihl relay in the receiver. Auxiliary
hand control switches may be placed
wherever desired. The Radio Door mech-
anism can be adapted to any make of car
and to almost any kind of garage door.

capacity of the A source when DX is
to-be pulled in. The regeneration con-
denser is controlled by a knob on the
panel, which is entirely satisfactory.

To make the tickler condenser effective
a radio frequency choke coil is connected
between the stator of the condenser and
the plate side of the audio coupling trans-
former. Without the choke the condenser
could have no control over the regenera-
tion because the self capacity of the
transformer winding would be large
enough to insure oscillation all the time.

The tickler winding is small and placed
so that its coupling to the tuned coil is
loose. Yet is it close enough to insure re-
generation at all settings of the variable
condensers on all the coils in the set of
four. Of course, the tickler is varied from
coil to coil to bring about this result.

As a further means of controlling the
regeneration, and the selectivity of the cir-
cuit, a small adjustable condenser is put
in the antenna circuit between the
antenna and the high potential side of the
tuned circuit. This condenser provides a
means for adjusting the circuits to differ-
ent lengths of antenna. This condenser is
of the postage stamp type and is adjust-
able by means of a screw easily accessible
irom the top of the subpanel.

Filament Control

As an auxiliary means of controlling the
sensitivity and the regeneration, a 10-ohm
rheostat 1s provided in the filament circuit.
This is used also to take up the excess
filament battery voltage. If the supply
voltage is 3 volts, as obtained from two
dry cells in series, at least 8 ohms should
be left in the circuit when the set is ad-
justed to maximum sensitivity. This leaves
only a play of two ohms, but that is con-
siderable. A fixed resistance of six ohms
might be put in series with the rheostat
as a check on the temptation of operating
the tubes at excessive filament voltage.

Design of Coils

The coils are wound on plug-in forms
1.25 inches in diameter and 2.125 inches
long, exclusive of the prongs. The largest
coil contains 58% turns of No. 26
enameled wire, spread out over a length
of 1.25 inches. The tickler on this coil
contains 13 turns of No. 28 double silk
covered wire.

The next largest coil contains 2234 turns
of No. 26 enameled wire, spread out over
a length of 134 inches. The tickler of this
coil contains 10 turns of No. 26 double
silk covered wire. The third coil contains
1034 turns of No. 26 enameled wire, spread
out over a length of one inch. The tick-
ler of this coil consists of 8 turns of No.
26 double silk covered wire. The smallest
coil is wound with 414 turns of No. 25
enameled wire, spread out over a length
of 34 inch. The tickier contains seven
turns of No. 26 double silk covered wire.

The forms of the coils are colored so
that the wave range can be identified by

colors. The largest coil is blue, the next
black, the next red, and the smallest
green.

Other Parts

A large audio frequency transformer is
used between the detector and the output

tube. It is of a size consistent with good
quality.

There are two binding post “twins.”
One pair is for the antenna and ground
connections and the other for the head
phones.

For the battery connections a five-lead
cable is provided. One is for A plus,
another for A minus, a third for B minus,
a fourth for 22 or 45 volts, and the fifth
for 45 or 90 volts. There is a line fuse
built into the cable, which is protected by
a moulded bakelite cover, but easily
accessible.

The front panel of the circuit is laid
out symmetrically. Of the two end knobs,
the left is the regeneration control, the
right the tuning control. The dial
escutcheon is placed at the center top and
the rheostat knob directly below it near
the bottom.

The parts on the subpanel are also laid
out symmetrically, in so far as this is
practical and consistent with good electri-
cal design. The dial and the tuning con-
denser occupy the larger part of the space,
fully half. The regeneration control con-
denser is tucked away in one corner near
the coil socket, where it belongs. The
tubes occupy the rear corners of the sub-
panel and the audio transformer is placed
between them. The antenna condenser is
mounted on the subpanel near the re-
generation condenser, with the adjusting
screw on top and the condenser itself
below.

Below the subpanel are only the rheo-
stat, the antenna condensers, three
sockets, and about two feet of wire.

The grid leak and the stopping con-
denser have been selected so that the
highest possible sensitivity will result, con-
sistent with stable operation on all the
coils. While a smaller condenser might
work better on the higher frequencies it
might offer too high impedance to the
lower and in that manner reduce the
voltage impressed on the grid. A higher
resistance might work better at some
parts of the tuning range of each coil but
it might produce blocking at other points.

It will be noticed that the grid leak is
returned to the positive side of the fila-
ment. This is consistent with highest de-
tecting efficiency with tubes of this type.

STUDIO NOTES

Burton Holmes, the famous globe-trot-
ter and lecturer, was recently engaged
in a serious business conversation in one
of the executive offices at the National
Broadcasting Company when the voice
of Bill Hay came through the office loud-
speaker announcing Amos ’'n’ Andy.
Raising his hand for silence, Holmes re-
fused to continue the conversation until
the program had ended. For years, he
revealed, he has been an ardent fan of

the black-face comedians and never
misses a broadcast if he can help it.

* % %
Irving Kaufman, veteran stage and

radio minstrel, who is heard every Sun-
day at 1:30 p.m., ES.T, as “Lazy Dan,
the Minstrel Man,” has also been added
as a vocalist to the Abe Lyman Orches-
tra-Hollywood Newsboy presentations.
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Directions for Using Two New Tubes

THE 2A7 AND THE 6A

TYPICAL PENTAGRID CONVERTER CIRCUIT
TYPE 2A7 OR 6A7

| |

ELECTRODE ARRANGEMENT ] CONDITIONS OF OPERATION T f 800

K= CATHODE | CURVE —ls 700

1 =OSCILLATOR CONTROL. GRID 60D 2
a> 2=0SCILLATOR ANODE -GRID MPLATE VOLTS 250 150 100

23 345=INTER CONNECTED GRIDS — L] SCREEN VOLTS 100 50 50 50D I’m
' IDENTIFIED AS SCREEN | | ANODE-GRID VOLTS 250" 150 100

A 4=SIGNAL CONTROL GRID FOR MIXER FUNCTION L { OSCILLATOR GRID- ]

K P=PLATE RESISTOR=-OHMS 50000 20000 10000

NOTE 1 ' HEATER VOLTS FOR 2A7=2.5, 6A7=63 30b
NOTE 2: OSCILLATOR COL M/L=Q35
WHERE M =MUTUAL INDUCTANCE BETWEEN |
OSCILLATOR PLATE COIL AND GRID COIL !
AND L = INDUCTANCE OF OSCILLATOR

o

MUTUAL INDUCTANCE OF PLATE & GRID COIL =0.30
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The following “Application Note on the
Use and Operation of the 2A7 and 6A7 as
Pentagrid Converters” was released by
RCA Radiotron Co., Inc,, and E. T. Cun-
ningham, Inc.:

The first question which will naturally
occur to the engineer contemplating the
use of the 2A7 or the 6A7 in a new design
is “What advantages and improvements in
performance can be expected from the
use of these tubes?” The answer to this
question is the demonstrable fact that
either of these tubes, used as combined
oscillator and first detector in a super-
heterodyne receiver, possesses certain
operating advantages. These are: Greater
operating stability ; higher and more uni-
form translation gain; volume control
effectiveness comparable with that of a
super-control type in an i-f stage; reduc-
tion or elimination of intercoupling
troubles between the signal and oscillator
circuits; almost entire elimination of
radiation from local oscillator; simplicity
of oscillator circuit adjustment; saving of
space in set.

While the operation of the 2A7 and
6A7 is by no means complicated, a review
of the functional features will clarify the
discussion of their application.

The electrode arrangement of the 2A7

=30 ~20 -10 Q

SIGNAL CONTROL CRID ¥YOLTS

Tube geometry is illustrated at upper left for the 2A7 and 6A7, with typical circuit below and details of oscil-
lator coil assemblies. At right are performance curves on the tubes.

and 6A7 is shown on the diagram. These
tubes differ chiefly in their heater vol-
tages. The cathode is at K. Grid No. 1
is the control grid for the oscillator por-
tion of the tube. Grid No. 2 is the anode
for the oscillator. Grids No. 3 and No. 5,
connected together within the tube, are
used to accelerate the electron stream
from the cathode. Furthermore, grids
No. 3 and No. 5 electrostatically shield
the signal control grid (No. 4) from the
other electrodes, and increase the output
impedance of the tube—a -desirable char-
acteristic from a gain standpoint. The
electron stream is controlled by grid No.
4 in a conventional manner. The plate,
at P, is of usual structure and is the anode
for the mixer function of the tube.

In operation, the cathode, grid No. 1,
and grid No. 2 form the oscillator portion
of the tube. Electrons emitted from the
cathode can be controlled in their flow to
the oscillator anode (grid No. 2), by grid
No. 1. The oscillator grid circuit, there-
fore, can be made to oscillate at any
desired frequency; so that the electron
stream, in flowing through the No. 1 grid,
will be modulated at this frequency.

The modulated electron stream comes
under the influence of grid No. 3 which is
operated at a positive potential with
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respect to the cathode. As a result, the
electron stream is accelerated toward the
plate by this grid.

The incoming radio-frequency signal,
applied to grid No. 4, further modulates
the electron stream (already modulated at
the oscillator frequency), thus producing
components of plate current, the frequen-
cies of which are the various combina-
tions of the oscillator and signal frequen-
cies. Since the primary circuit of the first
i-f stage is designed for resonance at the
intermediate frequency (equal to the dif-
ference between the oscillator and signal
frequencies), only the desired intermedi-
ate frequency will be present in the
secondary of the i-f transformer.

The circuit diagram shows a desirable
arrangement for the 2A7 or 6A7. An
explanation of the various circuit com-
ponents is included.

There are no particularly novel or
unusual features to be taken into con-
sideration in designing a superheterodyne
receiver to use the 2A7 or 6A7. The design
of the r-f input coil, the i-f transformers,
and the gang-tuning condensers is conven-
tional. No data are given in this note on
the design of these parts, since they will
vary greatly with the intermediate
frequency used and with the frequency
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the response is maximum, by needle deflec-
tion or listening.

In designing oscillator coils for the 2A7
or 6A7, the coupling between the grid and
the oscillator anode coil should be a little
greater than that commonly used with
triode oscillators. In general, for the 2A7
and 6A7 the ratio of M/L [the mutual
inductance (M) between oscillator anode
coil and grid (tuning) coil to the induc-
tance (L) of the grid (tuning)] coil should
be from 0.25 to 0.40.

Higher values of coupling than those
obtained with the above ratios may cause
difficulty in tracking the oscillator fre-
quency to the signal frequency, while
lower values of coupling will result in re-
duced translation gain. However, the 2A7
and 6A7 will oscillate with ratios of M/L
as low as 0.1.

T_he diagrams show three oscillator coils
desxgneq to give good results with the
2A7 or 6A7. There are no unusual features
involved in the design and construction of
these coils. Two constructions are shown
to enable the designer to choose the coil
form better suited to his space require-
ments. Each of these coils has an M/L
ratio within the limits specified, 0.25—0.40.
The coils shown are suitable for use with
an intermediate frequency of 175 k¢ in a
broadcast-band receiver. The use of other

‘intermediate frequencies will necessitate

changes in inductance of the coils.
What the Curves Show

The curve sheet shows curves of con-
version transconductance versus signal
cqntrol grid volts. These curves, together
with those of plate resistance, were taken
at representative voltages available for
plate supply in typical sets. The volume
control capabilities of the tubes are
clearly indicated by these curves.

The translation gain obtainable with the
2A7 or 6A7 is:

aSchp/(Z Ie
Where : L

a == Voltage ratio of the i-f transformer

Se = Conversion transconductance

Z = Effective impedance of the i-f

transformer across the input termi-
nals.

rp = Plate resistance of the 2A7 or 6A7

With_transformers ordinarily used the
translation gain obtainable with the 2A7
or 6A7 is around 60. With special high-
impedance transformers, a gain of about
100 can be readily obtained.

These are typical operating conditions
for the 2A7 and 6A7, but they do not neces-
sarily provide the best results obtainable.
The voltages, resistors and coils may be
varied within fairly wide limits to fit the
conditions of a particular application.

In general, increasing the screen supply
voltage (Ecsands) will increase the gain
until an optimum value is reached, but

Servicing Superheterodynes

(Continued from page 11)

quency trimmer screw up and down until
maximum reading is obtained on the output
meter. Both the primary and secondary
trimmer screws should be adjusted in this
manner. It is always best to recheck the
grid side of the intermediate frequency
transformer adjustment to make certain the
alignment of the secondary has not been
changed by adjustment of the primary. The
same procedure is followed in aligning the
second intermediate transformer. After
both intermediate transformers are adjusted
the alignment of the intermediate stage is
complete and they should not be further
disturbed, and the grid cap should be con-
nected to the grid of the No. 57 tube.

ANTENNA AND OSCILLATOR
ALIGNMENT: If an antenna or oscillator
coil requires replacement, it will be neces-
sary to realign the variable condenser. The
front section of the variable condenser
(looking at the front of the receiver) is the
oscillator section and the second section
tunes the antenna stage. Tune the receiver
to 1,400 kilocycles and set the oscillator at
this frequency and adjust the trimmer
screws of the antenna and oscillator stages,
which are mounted on top of the variable
condenser, so as to obtain maximum output
reading; then tune the receiver to approxi-
mately 600 kilocycles and set oscillator at
this frequency; next, adjust the Dad(jmg
condenser, which is located at the right
hand side of the chassis, and which is easily
accessible.

Six-Tube Set

VARIABLE CONDENSER: The three
gang condenser is exceptionally rugged and
is mounted on resilient rubber at three points,
insuring permanent alignment and elimina-
tion of microphonic howls. A smooth posi-
tive action, friction drive, is used to drive
the variable condenser. The design and
construction is such as to make operation
positive and smooth and as there is nothing
to get out of order no adjustment should be
necessary. .

DIAL: The dial is divided into two sec-
tions. The upper section being calibrated
in kilocycles from 1500 kilocycles to 550
kilocycles. The lower section in megacycles
from 1.5 meg. to 4 meg. (one megacycle
equals 1000 kilocycles). The dial is made
visible day or night by a miniature 22 volt

pilot light. This pilot light is readily acces-
sible for removal, if necessary, by unscrew-
ing it from the pilot light socket which is
mounted directly above the dial.

VOLUME CONTROL: The volume con-
trol is a 500,000 ohm potentiometer and
varies the input to the No. 247 tube output.
The “off and on” switch is controlled by the
volume control knob. When the volume con-
trol is turned to the maximum counter clock-
wise position the receiver is turned off and
is placed in operation by the reversed action
which will be indicated by the pilot light
being lit.

INTERMEDIATE TRANSFORMERS:
The intermediate transformers are tuned to
175 kilocycles. The intermediate frequency
transformer trimmers are rigidly mounted
and are so constructed to prevent the trans-
former from becoming detuned due to trim-
mer warping or the coils absorbing moisture.
FOR THIS REASON IT SHOULD
NEVER BE NECESSARY TO RE-
TRACK THE INTERMEDIATE FRE-
QUENCY TRANSFORMERS UNLESS
ONE OF THE TRANSFORMERS
HAS BECOME DEFECTIVE AND
REQUIRES REPLACEMENT.

The first intermediate frequency trans-
former has two trimmers which are acces-
sible through the small holes in top of the
shield cans. The second transformer has
but one trimmer and is also accessible at the
top of the shield can.

BAND SELECTOR SWITCH: The
band selector switch has two positions. It
is well constructed and the contacts are of
the wiping type. Turning the knob to the
maximum clockwise position places the re-
ceiver in operation on the broadcast band
(1500 KC-500 KC). With the selector
switch knob turned to counter clockwise posi-
tion the receiver operates on the high fre-
quency band (1.6 meg. to 4. meg.) Police
calls, air craft and amateurs may be tuned
il on this band.

ELECTRO DYNAMIC SPEAKER:
The dynamic speaker has a D.C. field resist-
ance of 2000 ohms and is utilized as a choke
in the filter circuit.

RADIO FREQUENCY AMPLIFIER:
The antenna circuit is tuned and is followed
by a tuned radio frequency stage. Padding
condensers are used in both stages to cor-
rectly align the receiver on the high fre-
quency band.

(Concluded next week)

this voltage should never e$ceed a maxi-
mum of 100 volts. The optimum value is

TYPICAL OPERATING CONDITIONS FOR THE 2A7 AND 6A7

Plate Supply Voltage (Ev)—volts..........
Oscillator Grid Leak (Ri)—ohms...........
Oscillator Grid Condenser (Ci)—uuf.......
Oscillator Anode-Grid Supply Volts (Ee:)
Screen Supply Volts (Ee and 6)..........
Signal Control Grid Volts (Ec)—Min... ...
Signal Control Grid Volts (Ee)—Cut Off. ..
Oscillator Control Grid Milliamp. (Ia).....
Oscillator Anode-Grid Milliamp. (Iez)......
Screen Milliamp. (Ies and s).o.cnn......
Plate Milliamp. (Iv)..ooeoeo oo ..
Cathode Milliamp. (Ix)....................
Self-Biasing Resistor (R:)—ohms....... ...
Oscillator Coil M/L Ratio................. ’
# Conversion Transconductance (Se)—micromhos. . 350
Plate Resistance (rp)—ohms..............

*When plate supply wvoltage is over 200
volts, the oscillator anode voltage is applied
through a wvoltage-reducing resistor of 20,000
ohms.

**If signals in excess of 0.5 volts RMS
are to be applied to the No, 4 grid, propor-
tionally higher grid bias must be used.

# Conversion transconductance may be

......... 100 150 250
......... 10,000 20,000 50,000
......... 200 200 200
......... 100 150 250*

......... 50 50 100
......... —1.5%* —1.5%* —3
......... —20 —20 —45
......... 12 1.5 0.7
......... 3.3 49 4.0
......... 2.5 2.8 22
......... 1.3 1.0 3.5
......... 8.3 102 10.4
......... 150 150 300
......... 35 0.35 0.35
300 520

,000 1,000,000 360,000

defined as the ratio of the i-f current in the
primary of the i-f transformer to the appled
r-f voltage producing it (or more precisely,
it is the limiting value of this ratio as the
r-f voltage approaches zero). In determin-
ing the performance of a frequency con-
verter, Se is used in the same way as gm
(mmutual conductance) is used m single-fre-
quency amplifier computations.
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dependent on other electrode voltages
and on circuit constants. All currents will
increase with increasing voltage on the
screen (Eesands). A reduction of the oscil-
lator grid leak (Ri) increases the gain
and, at the same time, the currents. An
increase in the ratio M/L operates in the
same way.

These typical operating conditions for
the 2A7 and 6A7 have given very satisfac-
tory results in our laboratory. It will be
noted that, with the plate supply voltage
at 100 volts, apparently better operation
was obtained than at 150 volts plate
supply. This difference in performance
was brought about by choice of circuit
constants. An increase in screen voltage
(Eciands) will raise the conversion trans-
conductance at this plate supply voltage.

In designing circuits and selecting con-
stants for the 2A7 and 6A7, it must be re-
membered that there is an unusually large
number of variable factors to be taken
into consideration. The tubes are quite
flexible in their voltage requirements, so
that reasonable care in the selection of
supply voltages and circuit constants will
insure improved operation over combined
oscillator - first - detector circuits using
types not especially designed for this dual
function.
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MORE SELECTIVITY

Eliminates Superheterodyne Squeals

HE principal reason for squeals

I in a superheterodyne is the pres-

ence of unwanted carrier frequen-
cies in the modulator circuit. The modu-
lator and oscillator are coupled, and
therefore the presence of these undesired
frequencies in the modulator accounts
also for their presence in the oscillator.
So the more loosely the oscillator is
coupled to the modulator the greater the
reduction of the effect of the stray fre-
quencies. It is simply a question of
selectivity.

In large centers of population, where
there are numerous broadcasting sta-
tions, squeals will be present in all su-
perheterodynes where the aerial circuit is
realtively close-coupled to the oscillator.
Thus if there were no stage of t-r-f
amplification, so-called, but simply an-
tenna coupled to the modulator through
a tuned transformer, about the only solu-
tion would be to use very few turns of
wire on the primary or, if the more usual
medium-sized primary is present, to use
a very small series antenna condenser,
say, 20 to 50 mmfd. Loose coupling im-
proves selectivity, and the method of
loose coupling (between aerial and os-
cillator) is immaterial.

Atonement for Reduced Sensitivity

But suppose that sensitivity is to be
maintained high. Then there would have
to be compensation for the small input
taken through the skinny-primary trans-
former. This might be accomplished by
extra audio gain, not necessarily by us-
ing extra tubes, but by including highly
sensitive tubes, like the 2B7 duo-diode
pentode, and the 2A5 output tube.

The sensitivity declines at about the
rate that the selectivity increases by
means of loose coupling. However; an-
other form of loose coupling, in that it
removes the modulator farther from the
aerial, is to have more tuned stages. And
that is why the conventional three-gang
condenser is being replaced with four-
gang and five-gang condensers in the
most up-to-date superheterodynes, for
both increased selectivity and increased
sensitivity are achieved. That is the mo-
tivating purpose of the four-gang con-
denser in such circuits as the twelve-tube
Push-Pull Diamond.

The intensity of oscillation in the
oscillator is far greater than most experi-
menters imagine. An oscillation voltage
of 100 volts is not high at all, and since
the oscillator and the modulator are
coupled, and the figure of merit for de-
tection may be considered, the resultant
voltage in the modulator is the sum of
the introduced oscillation and signal
voltages. The introduced oscillation vol-
tage will not be the total oscillation
voltage by any means, for there never
is unity coupling, but let us assume that
9 per cent. of the oscillation voltage is
delivered to the modulator, or 9 volts, and
that the wanted signal delivers a voltage
of 0.25 volts. We have a resultant in-
termediate frequency voltage of 2.25
volts. not considering any gain.

Image Interference

If the intermediate frequency is 175
ke, and we have the r-f tuned to 1,000
kc, the oscillator is tuned to 1,175 ke.
But 1,175 kc is the low frequency oscil-
lator setting for 1,350 kc, and if there is
insufficient selection at the r-f level there

By Murray Wall

will be a squeal due to the same oscil-
lation frequency causing a 175 kc output
frequency from the modulator, due to the
presence of 1,000 kc and 1,350 kc in
the modulator. No matter if the 1,350
ke frequency is of an intensity only 1 per
cent. of the 1,000 kc frequency, the squeal
will be heard plainly. This type of trouble
is called image interference.

By analyzing this image interference
the intermediate frequency may be meas-
ured indirectly, since it is equal to one-
half the frequency difference between the
causes of the beat. Hence in 175 kc su-
perheterodynes the relationship may ap-
pear at ditferent apparent signal frequen-
cies, for instance the common one of
1,500 and 1,150 kc, the difference being
twice the intermediate frequency.

In common with this trouble is the
different but confusing one of cross-mod-
ulation. This has no particular relationship
to frequency, but rather to radiation from
strong local stations, which causes the
same station to come in at two or pos-
sibly more points on the dial, or both
heard at two places, due to the carrier
of one modulating the carrier of the
other.

The stronger station may predominate
at either setting, thus confirming that
the selectivity is not high enough.

The same remedy applies. The coupling
should be looser, either by fewer primary
turns or by added tuned stages, or both,
and also the bias may be heightened on
super-control r-f amplifier tubes, for this
has proved an excellent cure. In the face
of cross-modulation the standard bias
recommendations can not be followed but
may be exceeded 100 per cent. or more.

Mystery Solved

1t is therefore possible to build a su-
perheterodyne that does not produce any
squeals due to insufficient selectivity
ahead of the mixer, and at the same time
a set that does not give any cross-modu-
lation. Special trap circuits for the sup-
pression of image frequency interference
have been devised, but it is hard to see
how they would be effective except at
one particular frequency, and moreover
the additional-selectivity method is su-
perior because infallible and because it
covers all the frequencies to which the
receiver will respond.

There has been some mystery about
image interference, and perhaps it has
not been a fully-understood subject, but
in the light of results from extra se-
lectivity it is plain that, aside from an
oscillating r-f or i-f channel, or misalign-
ment, too large a voltage of off-resonant
frequencies is the principal cause.

hen a four-gang condenser is used
the adjustment of the superheterodyne is
much more difficult than in the case of
the three-gang condenser. When the set
is completed it is cquite possible that
nothing will be heard, and more than
likely so if besides there are two inter-
mediate stages (three i-f coils). The
reason is that the circuits are not lined
up. With the four-gang condenser the
r-f level has to be established, prefer-
ably at some high frequency, say, 1,450
ke, because the signal will not come
through for any frequency unless the
adjustment is at least approximately cor-
rect. The movement of a screwdriver for
one-tenth of a turn on the compression
type of compensators will make the dif-
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feret_lce between reception and non-re-
ception. And the oscillator trimming con-
denser is even more critical.

Series Effect on Parallel Capacity

However, assuming that the r-f and
oscillator sections are compensated, the
circuit has to be padded for the inter-
mediate frequency used, and this is usual-
ly done at an r-f of 600 kc. If the pad-
ding is incorrect the circuit will be al-
most dead except for squeals, beginning
at around 1,100 or 1,200 k¢, to lower fre-
quencies, but when it is correctly padded
there will be the expected fine results at
all settings. Particularly if the inter-
mediate frequency is high (465 ke, for
instance), the padding condenser adjust-
ment has an effect on the oscillator trim-
mer, because the series condenser (pad-
per) is small, around 350 mmfd. That
means that the slight physical changes
in the padder account for large changes
in effective capacity in the tuned circuit,
and after padding the oscillator trimmer
may have to be relined.

ertainly the intermediate level has to
be accurately established, and this is true
particularly if the i-f is high, for then
slight adjustments of the condensers in-
troduce large changes in intermediate fre
quency. If nothing comes through it ma,
be due to misaligned i-f, so the first cir-
cuit to line up 1s the intermediate fre-
quency channel.

Use of Test Oscillator

The easiest way to do this is to put a
test oscillator, adjusted to the correct
frequency (by use of fundamental or
harmonic), with oscillator output to the
plate of the i-f tube ahead of the second
detector. This i-f tube may be removed
from the socket. Align the coil. Then
put back the tube, remove the one ahead
of it and repeat the tuning process. If
there are two i-f stages there is one
more coil to adjust similarly.

When the coil looking out of the first
detector is adjusted the rest of the i-f
coils should be readjusted for maximum
needle deflection, if an output meter is
used, or for maximum gquantity of sound,
if the aural method is used. Then, after
the circuit is lined up at the r-f and
padded frequencies, tune in a strong local
and try for a weak distant station 10 kc
removed from that local. Then readjust
the intermediate frequency for the last
time, so that the interference, if any,
from the strong local station is eliminated
in favor of the weak distant station.

Oscillator Must Oscillate

The chief trouble in superheterodynes,
so far as getting them to work at all is
concerned, is failure of the oscillator to
oscillate, due either to defective tube or
to an open or short circuit.

When no results at all are obtained, be
sure to suspect the oscillator, and an
easy test for oscillation is to remove the
grid connection and restore it quickly,
to determine if there is a plop. If there
is none, the oscillator probably is not
oscillating, or if it is, there may be
a defect in the modulator or subsequent
circuits. However, the test oscillator will
enable check on the i-f channel, and the
trouble is thus narrowed down more or
less to modulator or oscillator.
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OPERATION OF THE 2B7

in the Anderson-Bernard Bandspread System

Here Is a Most Remarkable Receiver, Having as
Great a Sensitivity as the 12-tube Double Push-
Pull Diamond, but One-Fifth the Power Output

Circuit of the 70-560-meter receiver to be used in the Anderson-
2B7 is the detector-pentode amplifier, and the 2A5 is the output tube,
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Bernard system of bandspread tuning. The
both new. In fact, the 2B7 is so new it

is not yet purchasable in the open market. There have been a few changes, detailed in the text, and to be

HE gain from the 2B7 is so great

I that the eight-tube receiver shown

here in diagram form is as sensi-
tive as the twelve-tube Push-Pull Super
Diamond, although of course will not
handle anything like the power output
of the larger set. Nevertheless it will
surprise many to learn that the sensitivi-
ty of a receiver can be raised so readily
by inclusion of this remarkable tube,
especially those who seem to think that
sensitivity has to do only with amplifica-
tion at radio and intermediate frequen-
cies. The audio has as much to do with
sensitivity as the audio gain indicates,
compared to the gain at higher frequen-
cies.

The circuit is made as simple as pos-
sible, and while it might be constructed
at once, some delay has been purposely
introduced, because those who would like
to build so sensitive a set at small cost
would not be able to get the 2B7 tube
and its special socket. While the tube
has seven pins, it will not fit into the
medium-sized seven-pin socket, as does
the 59, but requires the new small-sized
model. To date only one manufacturer
of sockets has been found who is making
this size, and not until some of the others
follow suit will the socket be generally
available, although it should be only a
matter of a few weeks.

For the Bandspread Circuit

This is the circuit intended for use as
the broadcast-band receiver in conjunc-
tion with a converter to introduce a spe-
cial method of tuning, including a step-

diagramed next week.

tuned oscillator. The broadcast range
could be tuned for each step of the oscil-
lator to give 1,000 kc bandspread, for it
is just as well (or better) to tune the
equivalent intermediate amplifier, leav-
ing the oscillator fixed, as it is to tune
the oscillator and leave the i-f fixed.
However, the term “fixed oscillator” is
purely relative. In fact the oscillator is
tuned, not with constant variety, but in
steps equals to the oscillator frequency
equivalent of the bandspread.

The receiver as shown does not cover
merely the broadcast band but the 70-
200-meter band as well, and that raises
the question whether it would be better
to depend on that ;7>art of the system
exclusively for the 70-560-meter cover-
age, and omit the lowest frequency short-
wave band from the converter adjunct,
and the further question of whether the
70-200-meter band would not be prefer-
able for bandspread (about 3,000 kc), re-
quiring fewer steps in the short-wave
oscillator.

That Voltage Difficulty

However, the receiver for the 70-560-
meter coverage has been completed, and
it is a satisfaction to report that it is so
sensitive that a finger placed one-eighth
inch from the antenna post (not touch-
ing) develops enough pickup to bring in
six local stations at adequate speaker
volume in New Yark City.

The circuit consists of two stages of
t-r-f, tuned modulator, separate fre-
quency-stabilized oscillator, electron coup-
ling between oscillator and modulator,
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one intermediate stage (two coils) feed-
ing a full-wave diode detector, with the
pentode unit as first audio amplifier, in
the 2B7, and the 2A5 as the output tube.

The 2B7 will be found troublesome by
some, as to preliminary adjustment of the
screen voltage, or effective plate voltage,
as mentioned in last week’s discussion.
The voltage used is 20 volts, approxi-
mately, or the negative bias on the power
tube applied backward, so to speak.

Operation at 20 volts is entirely satis-
factory, and the adjustment may be made
in the plate circuit, by proper choice of
load resistor there. The value recom-
mended by the tube manufacturers is
200,000 ohms, and this has been retained.
although the standard specifications call
for 50 volts on the screen. It is quite
easy to block signals out entirely by
misvoltaging the screen or plate, but the
fundamental consideration is to have the
screen voltage considerably less than the
effective plate voltage.

Check-up On Screen Voltage

Here the plate voltage will change
considerably with the signal, due to direct
coupling, and probably for this reason a
mean value is less readily obtained than
by following the formal voltaging speci-
fications. If anything, the plate resistor
may be increased in value above 200,000
ohms, so 250,000 ohms, 300,000 ohms or
thereabouts may be used, although the
author tested the circuit as shown and
it was satisfactory.

Moreover, another laboratorv had a

(Continued on next page)
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Distortion in Amplifiers

FIRST-RATE quality is a weakness of
mine. I have built resistance-coupled cir-
cuits and most of them give good quality.
It has been my impression that the larger
the stopping condenser and the higher the
grid leak, the better should be the amplifi-
cation on the low notes. I have found,
however, that if I reduce the stopping
condenser the quality is improved and the
distortion is much less. How can this be
explained? I should like an explanation
because if I don’t get one I must give up
cherished notions about coupling and
quality—W. E. A, Springfield, Mass.

It is true that the higher the grid leak
resistance and the larger the stopping con-
denser the better is the amplification on
the low notes, without being any worse
on the high frequencies. However, if the
grid leak resistance is high there will
probably be blocking on strong signals,
and this blocking will first occur on low
notes because the amplitudes are greater,
and are larger than the grid bias. If the
condenser is reduced the amplification on
the low notes will be reduced to a point
where the signal cannot force the grid
positive. There is an improvement in
quality as a result. A high grid leak re-
sistance will increase the amplification on
all frequencies. A small condenser will
reduce it only on the low. Due to much
grid current in modern tubes, a very high

grid leak resistance cannot be used with-

out running into blocking and consequent

distortion of the signal on strong passages

rich in low notes.
* *

Placement of Volume Control

IN A receiver provided with automatic
volume control where should the manual
control be placed? I have seen receivers
in which the control in the grid circuit of
the output tube and other receivers in
which it was placed at the detector. Which
is likely to give the better result?—R. E.
F.,, Newark, N. J.

It may be stated as a general rule that
the volume control should be placed as
far forward as possible. If it is placed in
the r-i amplifier it should be in the
antenna; if it is placed in the intermedi-
ate amplifier, it should be in the grid cir-
cuit of the first tube in the amplifier; and
if it is put in the audio amplifier it should
be put in the grid circuit of the input tube.
The reason for this is that if it is placed
in any other place there will be no con-
trol of the amplification in the tubes
ahead of it. For example, if it is placed
in the output tube grid circuit, the signal
might be so strong as to overload seri-
ously the tube ahead, and there is no
means of preventing this overloading. The
output can be controlled, yes, but what is
the use of controlling something that has
already been badly distorted? The mannal

Squealless Super

(Continued from preceding page)
2B7 under experimentation and reported
good results with voltages from 17 to
40 on the screen, depending on the type
of hookup used to feed the detector. The
plate voltage was 250, the resistor 250,-
000 ohms.

This meant merely that one hookup
delivered more signal voltage than the
other, and the mean value of screen
voltage had to be changed accordingly,
although it is perhaps simpler to alter
the plate load to accomplish the same
end.

It was feared that the author’s sample
2B7 might not be quite like what the
standard will be, but the experience of
the other laboratory confirmed the vol-
taging as shown and recommended for
this circuit. Finding a higher screen
voltage, and affording proper bypass
capacity (high units of microfarads) is
more difficult and expensive than pro-
portioning the plate load resistor prop-
erly.

The oscillator, of the frequency-stabil-
ized type used in the large Diamond,
requires some special treatment. If the
l-ohm heater resistor is omitted the
2,700-ohm biasing resistor should be at
least 3 watts, and preferably 5 watts, be-
cause the actual dissipation would be 4
watts. With the 1-ohm in circuit the
oscillation amplitude is greatly dimin-
ished, due to the increased plate im-
pedance, and the bias arising from 2,700
ohms is around 9 volts, instead of around
100 volts. hence a 1-watt resistor then
would suffice. It is a matter of choice
which method to pursue. but if the re-
duced heater voltage method is used. the

reduction should not be so great as to
make the oscillation fitful and uncertain.

The 2A5 as output tube is excellent,
having tonal capabilities superior to that
of the 247 which it replaces, although in
so replacing it, with a cathode independ-
ent of heater, instead of a filamentary
cathode, the mu is incidentally enlarged
(220 compared to 150) and the bass-note
reproduction better, or high-audio fre-
quency accentuation no greater than in
the triode type of output tubes, which is
saying approximately the same thing.
The 2A5 tubes are now available, but,
as suggested, it will be some time next
month before the 2B7 will be obtainable
from supply houses and stores.

The circuit does not produce a single
squeal, even if a long aerial is used.
However, there is not much use for a
long aerial, because the amplification is
so great ahead of the 2B7 pentode that
the voltage on that pentode’s control grid
(equal to the rectified voltage in the
diode unit) easily becomes so great that
the equivalent negative bias on the 2B7
pentode stops the amplification. That is
not a vice at all, since when 9 volts stop
the amplification, what would happen if
thev did not? Some 100 volts or so on
the grid of a power tube biased for around
20 volts (16.5 volts is standard for this
tube).

So the 2B7 is worked as a relay that
largely prevents overload of the last tube,
which is a bit overloaded even before
the amplification of the 2B7 is cut off.
This circuit will prove a delight to those
who desire excellent tone quality at
medium sound level. The output is 3
watts.
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control is placed in the audio only when
there is an automatic volume control to
limit the amplification in the r-f and i-f
amplifiers. In such cases the best posi-
tion of the manual control is in the input
circuit of the first audio amplifier. If the
detector is of the diode triode or diode
pentode type, the control should be in the
grid circuit of that tube, if it is used as an
audio amplifier.
*x ¥ *

Necessity for Matching
Impedances

JUST WHY is it necessary to match
impedances to get the best results in a
radio receiver? Could you give any me-
chanical analogies of matching which
would show the effect of mismatching?—
G. E. P., Rochester.

Perhaps one analogy is the teeter board
in children’s playgrounds. If a heavy child
sits at one end and a light one at the
other there will be no balance unless the
length of the board, measured from the
fulcrum to each child, is made in the right
proportion to the weights. The lighter
child must be given the longer end. Per-
haps another application of the lever is
better. If a man is to lift a heavy weight
with a crowbar, for example, he must pro-
portion the lengths to suit the dead weight
and his own. The lever is a mechanical
transformer, and if the fulcrum rests on
a solid foundation, it is a perfect trans-
former, one in which the coefficient of
coupling is unity.

*x ¥ %

Transmission Line Characteristics

WHAT DETERMINES the character-
istic impedance of a transmission line
such as is used for leading signals in from
an antenna to the radio receiver? What
determines the natural wavelength of the
1t\§ansmission line?—G. B., New Rochelle,
AN,

The characteristic impedance is the
square root of L/C, in which L is the
inductance per unit length of the line and
C is the capacity per unit length. L in
turn depends on the permeability of the
medium around the conductor, which for
radio lines is unity, and also on the size
of the inside conductor and its distance
away from the outside. C depends on the
dielectric constant of the material, which
is unity for air and may be many times
higher for other materials. The capacity
also depends on the distance between the
two conductors. The natural wavelength
also is determined by L and C. How-
ever, for a transmission line that is to
condpct power the natural wavelength has
no significance because the line is termi-
nated at both ends so that there can be
no standing waves. If it had a natural
wavelength it would have to be tuned if
it were to be any good for broadcast re-
ception, and that would be a rather
cumbersome process.

* %k %

Noise in Rebroadcast Signals

WHEN signals originating in far dis-
tant countries are rebroadcast in this
country there is invariably a hissing noise
accompanying the signals, and this noise
rises and falls in intensity. What is the
cause of this noise, and is there any way
I?If Yc_)vercoming it?—J. H., Larchmont,

The noise is due to amplifying tubes,
of which there is a very large number be-
tween the first oscillator at the transmit-
ting station and the power tube in your
recetver. The variation in the intensity
of the noise is due to automatic volume
control, mainly at the receiver used by
the rebroadcast station. The signals fade,
rising and falling in intensity, and the
receiver endeavors to maintain them at a
constant level, but this is accompanied by
a corresponding variation in the noise. As
a signal fades out the noise rises because
the amplification in the tubes increases.
The level of the desired signal remains
nearly constant but the relative values of
noise and signal vary.
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PERSONALITIES

When Florenz Ziegfeld saw Fannie
Brice in a burlesque theatre in 1910 it
meant her success as a Follies star.
Fannie, now starring over NBC networks
with the Royal Vagabonds as one of
radio’s best-known comediennes, played
in rapid succession with Ziegfeld’s shows
in 1911, in 1914 and then without a break
through 1924. Miss Brice went to Eng-
land in 1913 and then starred in the Music
Box Revue in 1925-1926. But the show
that stands out with the public is “My
Man,” which still identifies her with her
nationwide radio audience.

* * &

Jeannie Lang, baby-voiced singer heard
over NBC networks during the Musical
Grocery Store program, receives a piece
of cake each week just before her broad-
cast from an unidentified woman in
Brooklyn. The message in the box always
reads, “This cake is better than you can
buy in a grocery store.”

The messenger boys who delivered the
cake one night said it was left at the
Western Union office in Borough Hall,
Brooklyn, by a woman, who paid the
charges and left in an automobile. He
says the same woman does this every
week.

* * 3k

Harold Stokes, NBC orchestra director,
learned to play the accordion when he
was a student at*University of Missouri.

* *

Everett Mitchell, Chicago NBC an-
nouncer, is spending his odd moments
these days in cooking up meals and writ-
ing air mail special delivery letters. Mrs.
Mitchell is in New York for a short vaca-
tion. This is the first time in twelve years
that they have been separated.

* ¥ *

The Commercial-Technical Group of
the New York Special Libraries Associ-
ation visited the New York NBC studios
recently to attend an informal meeting
and tea given by Miss Frances Sprague,
NBC librarian. The forty-five guests,
consisting of librarians from leading New
York and New Jersey laboratories, utility
corporations, technical schools and adver-
tising agencies, were escorted through the
studios following the tea.

* * *

“Prehistoric Symphony” is NBC studio
terminology for a chorus of wild animal
sound effects.

* *

Eddie Lane opened at the Roosevelt
with his orchestra. He took over the task
from Guy Lombardo’s Royal Canadians,
now on a tour including southern colleges,
e.g., University of Virginia, Virginia Mili-
tary Institution, Wake Forest College and
Duke University. The Robert Burns Pana-
tella programs will include the Lombardos
over the Columbia network from the vari-
ous cities the musicians happen to be in.

* * *

Jack Denny refuses to let anyone else
finish what he has started. He played the
last Tuesday Lucky Strike program. He
was one of the first orchestras to be
picked up from Montreal when Lucky
Strike started their “Magic Carpet” idea.
Lucky Strike is cutting down to only one
program a week for the summer.

£ % *

Emerson Gill, an old favorite with the
patrons of Norumbega Park in Auburn-
dale, Mass., has been engaged for a part
of the summer season there. Ile is the
first of a series of other orchestras
arranged for through Music Corporation
of America. This will be his third season
at Norumbega. o %

Jack Dempsey, who started his first
radio series on March 27th in the new
WABC-Columbia script act, “Jack Demp-

sey Gymnasium,” plans to bring lumi-
naries of the prize ring and other per-
sonalities of the sporting world to the
microphone for guest appearances irom
time to time during the series. His own
participation in the programs will be made
to conform with his schedule of engage-
ments for personal appearances on the
stage with Max Schmeling. He will be
out of the script at such times as he has
engagements to fill outside of New York.

k k%

('zzie Nelson’s engagement at the Hotel
New Yorker has been extended. He will
now remain through Thursday, May 10th.
WOR has been added in addition to the
regular hroadcasts made over the Colum-
bia chain.

* * *

Ethel Shutta is trying to decide just
which of the many contracts she is being
besieged with are best suited to her own
particular style and character! George
QOlsen is doing his Royal Gelatin program
without the lovely Ethel, his wife.

* 3k *

When beer began to flow again within
the law Columbia microphones in midwest
cities carried a 90-minute program to the
network’s listeners, in observance of the
occasion.

Starting at 12:30 a.m., E.S.T., the net-
work switched its originating point to
Chicago, whence a description was aired
from centers of night life. Then Columbia
switched to St. Louis, where CBS micro-
phones and announcers were stationed
atop the Anheuser-Busch brewery. Three
planes, each carrying a case of beer, one
for President Roosevelt, one for Vice-
President Garner, and one for New
York’s former governor, Alfred E. Smith,
took off from that point, where a descrip-
tion of the event and a short talk by
August Busch, proprietor of the brewery,
was broadcast. At 1:15 am. the scenec
shifted to Milwaukee, at the Schlitz plant,
where “the beer that made Milwaukee
famous” is brewed. The clamor of load-
ing the first trucks and their departure to
fill orders, short talks by Erwin and
Robert Uihlein, owners of the brewery,
and musical selections by a German band
were broadcast. At 1:30 am. Columbia
switched back to Chicago, to the Prima
Brewery, for an informal program of
German drinking songs. Then until 2 a.m.
there was another flying tour of Chicago
restaurants, hotels and night clubs, to
report the revelry and merriment pre-
vailing after the legal opening of the
spigots.

* %k *

Salvatore Massaro died recently from
throat hemorrhage. To the fans and in
the studios he was known as Eddie Lang.
having changed his name. He was
generally regarded as the greatest guitar
player in the country. He accompanied
many of the leading artists of the air,
including Ruth FEtting, Bing Crosby and
the Boswell Sisters, and his services were
in demand by Paul Whiteman, Roger
Wolfe Kahn, Nat Shilkret, Lennie Hayton
and others.

¥ Kk X

“Roses and Drums” the series of
American historical radio dramas spon-
sored by the Union Central Life Insur-
ance Co., which finished its first vear on
the air, has been renewed for 42 more
broadcasts, <carrving it to mid-April, 1934.
with a summer brealk from the middle of
June to September. The broadcasts are
heard at 5:30 pm., EST.. each Sunday,
over the WABC-Columbia network. with
one or more headliners from the legiti-
mate stage in the cast of each script.

* * *

The WABC-Columbia network will
broadcast the first radio program from
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Oberammergau, Bavaria, from 12:30 to
1:00 pm., E.S.T., Easter Sunday, April
16th, when Anton Lang, famous Passion
Play Christus, will speak to America and
C. Hooper Trask will describe the pic-
turesque village. The Passion Play
Chorus and Orchestra will conclude the
program with a program of sacred music.

* * %

Among the interesting items on the
WABC-Columbia network program sche-
dule for the near future are the following
events:

Ben Pollack, Columbia maestro, first
“got rhythm” playing drums in Chicago
cabarets. He learned the essence of
syncopation as drummer with the New
Orleans Rhythm Kings. Family wishes
prevailed for a brief interlude when Ben
joined his father in the wholesale fur busi-
ness, but he was like a fish out of water
and he was allowed to return to his
drums. He went to California, where he
made his bow clashing cymbals in the
Bon Ton Ballroom and later in the
Venice Ballroom. Harry Basden, leader
of the band, succumbed to a nervous
breakdown and the boys chose Ben to
wield the baton. He developed the outfit
into one of the coast’s outstanding bands,
took Chicago by storm, and repeated his
triumphs in New York. During all this
he played for dancers at the Black Hawk
Restaurant and the Southmore Hotel,
Chicago; the Park Central Hotel, New
York; Summit Inn, Baltimore; Holly-
wood Restaurant, Cleveland; Blossom
Heath Inn, Detroit; Club Forest, New
Orleans; and Lowry Hotel, St. Paul. His
melodies now are generated at Chez
Paris, Chicago.

*

Kate Smith, who has visited so many
hospitals to sing for patients, visited one
recently as a patient, suffering from blood
poisoning in both feet. Too much stage
dancing did it and she can’t wear shoes
for a month. When she returned to the
air, broadcasting from a wheel chair, Ruth
Etting, fellow Columbia “moon” singer,
greeted her with a huge armful of Ameri-
can Beauty roses, and the next night
Jack Dempsey dropped in on Miss Smith'’s
program to swap greetings.

* k%

From “Captain Henry’s Show Boat”:
Muriel Wilson’s roadster has an accor-
dion-pleated fender, sustained in an auto
accident. . . . The N. B, C. drug store in
the Fifth Avenue air castle now serves a
“Tiny Ruffner Special,” consisting of five
scoops of coffee ice cream, some whipped
cream and milk all shaken up and served
to those who can stand it. . . . A poetic
lad from Atlanta writes Annette Hanshaw
to tell her that her voice “stirs the inner-
most fibres of my being into indefinable
longing,” adding that “somewhere in the
soul of you is a call, a challenge, that
somehow makes itself heard in your song”
. .. Pat Padgett has a cold ... Charley
Winninger will have an announcement of
importance for the radio world within a
fortnight . . . Sally Belle Cox, who sells
tears to the networks, is back on the
Show Boat again, now that the Show
Boat baby is crying again ... When
Captain Henry’s Show Boat rebroadcasts
from 1 to 2 a.m. for the Rocky Mountain
and Pacific Coast stations with the advent
of daylight-saving time, it will be the only
thing alive in the NBC Fifth Avenue
studios. The red and blue networks will
have closed for the night. The rebroad-
cast 'wxll also make one of the longest
working days imaginable for the show
boat cast. It will mean a six to seven-
hour musical rehearsal as usual, two dra-
matic rehearsals of three hours each, all
topped off with two one-hour shows. The
rebroadcast is essential, otherwise Cap-
tain Henry’s Show Boat would be sailing
into the Far West at 5 o’clock in the
afgernoon ., , A fan letter has been re-
ceived, addressed to “Miss Annette Voor-
hees” of Captain Henry’s Show Boat.
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STATION

By Alice Remsen

SPARKS

A Muted String
FOR RUTH ETTING

WABC—MONDAYS and THURSDAYS
9:00 P.M.

Once in the dusk of twilight,
The moon came over a hill.
As shadows lengthened slowly,
The world seemed standing still,
Holding its breath for a moment
In the sudden hush which spread
Over the lonesome valley
As the timid daylight fled.

Floating across the water,
Out of a fragile boat,
There came a sigh of rapture,
Torn from a lover’s throat.
Slowly a white hand lifted
Striking a muted string,
Then to my ears there drifted
A voice—softly murmuring.

A voice which stirred my pulses,

There in the scented night,

That filled my breast with longing

For a moment’s sweet delight.

I listened; my heart beat madly

And throbbed with ecstatic pain;

But only one song was whispered—

And that drifted back again.

—A. R.
* % %

The voice of Ruth Etting reminds one
of the muted string at times, particularly
when she sings those plaintive little bal-
lads she does so well. I'm sure it is not
necessary to tell you to listen in to Miss
Etting, because you must have done so
many times, and I know that you enjoyed
her. I always do. I never miss her if I
can possibly help* it;‘

The Radio Rialto

WHEN DAYLIGHT SAVING TIME
COMES

There will be a great many changes in
air programs as soon as Daylight Saving
Time comes along again. Some will go
off and a few will come on; others will
take later time. . .. Jack Dempsey began
a series of broadcasts over the Columbia
network on March 26th. The show is
called “Jack Dempsey’s. Gymnasium” and
is a dramatic script program with the ac-
tion taking place in a gymnasium. The
plot centers around Pop Davis, famous
Scotland Yard investigator, who is put in
the gymnasium by Dempsey at the request
of high government officials to work un-
der cover on a big case. The sponsor is
the Wyeth Chemical Company, makers of
Jad Salts, and the program can be heard
Monday, Tuesday and Wednesday nights
at 6:30 p.m. ... Irving Kaufman is another
old-timer, a radio and recording favorite,
who has a new program this season over
WABC, 1:30 p.m., Sundays. It is the Old
English program, and Irving does well as
Lazy Dan, the Minstrel Man. It's a
briskly moving and amusing air period.
... Tony Wons is vaudevilling these days,
presenting “Shylock”—of all things. . . .
Lennie Hayton is all set to play a few
theatres as soon as the Chesterfield series
fades from the air. . ..

GOINGS, COMINGS AND CUTS

CBS has grabbed Frances Langford
from NBC. This goungster is the blues
singer discovered by Rudy Vallee when
on a Southern trip two years ago. The
kid is being fought over and doesn’t even
realize what it’s all about. She’s a cute
looking little trick, besides having a nice

ether voice. . . . And now it appears that
NBC will allow its talent to appear on
CBS, providing they use other names,
which is not much of a disguise, because
you can’t change an air personality. The
fans always discover their favorites. . . .
Mrs. Anna Roosevelt Dall goes on the air
very shortly for Best and Company of
New York, for $900 per program. It will
be a thirteen-week series. Counting out
commissions, Mrs. Dall will probably re-
ceive in the neighborhood of $650 for her
end, which is not so bad for a few min-
utes chatter. . . . Ed Wynn’'s ether web is
getting along okay; the latest news is that
the chain will consist of one hundred sta-
tion, with Wynn as president and Ota
Gygi, vice-president. I still cannot get it
through my head that a comedian and a
violinist will be able to make a go of a
radio network, especially with such altru-
istic advertising ideas. I certainly admire
Mr. Wynn’s determination and wish him
the best of success. . . . NBC still cutting
salaries. . . . CBS firing instead of cutting.
. . . The men responsible for the songs
sung by crooners and others, will be heard
on the air themselves this summer, if NBC
plans really materialize. . . . We'll have
plenty of beer-airings soon. Ben Bernie
will continue for the Blue Ribbon people
but1 will ‘advertise Pabst’s beer instead of
malt. . ..

EDDIE WOLFE DID IT

The Three X Sisters, who are now
working for NBC, have Eddie Wolfe, the
man who made The Street Singer, to
thank for their radio success. These three
girls were a standard American vaude-
ville act. They spent quite a few years in
England, and upon their return to this
country they found that vaudeville was
a back number. They tried radio but got
the run-around, as do so many good per-
formers. Then Eddie found them—and he
did the trick. The girls have been going
ever since, first on CBS and now NBC.
They should be a good bet for personal
appearances, as they really have some-
thing to offer for stage presentation.
Listen to them each Monday, Wednesday
and Friday over WJZ, at 6:30 p.m. . . .
Radio advertising must be a great busi-
ness-getter for motor cars, judging by
the renewal of the Hudson Motor Car
Company. This concern has extended its
time agreement until February 25th, 1934,
and will spend around five hundred thou-
sand dollars for its Saturday night forty-
two-station hook-up during that period.
Such great faith in radio displayed by
this company should be an incentive to
other advertisers, making them realize
radio value, and inducing them to climb
aboard the bandwagon. . . .

A LITTLE RUN TO DETROIT

I took a run over to Detroit last week-
end and visited that swell little station,
WJR; appeared as guest artist on two
programs and enjoyed the experience.
This station is an NBC outlet, but main-
tains a very good studio staff of its own.
Billy Repaid, heard on the Saturday night
Hudson program, is a WJR product. . . .
Almost forgot to tell you that Phil Cook
has returned to the air with two broad-
casts a week and a fresh assortment of
voices. The one-man show will be ac-
companied by the one-man band, Andy
Sanella. The show will be known as the
Ingram Shavers, and may be heard each
Monday and Wednesday at 8:45 p.m,,
over WJZ and an NBC network. . .. Ex-
pect to leave for New York in a few
days. Commercial auditions are calling
me. Hope to have good news for you
soon. Cheerio till next week.
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Biographical Brevities
ABOUT VINCENT LOPEZ

Vincent Joseph Lopez was born in
Brooklyn, N. Y. Both his parents were
musicians; his father was a bandmaster
in the U. S. Navy. During his boyhood
days in Brooklyn Vincent studied piano,
mandolin and guitar, but even though his
parents were willing to give him a good
schooling in the fundamentals of music,
their ambition was to see their son in the
robes of a priest, and so Vincent dutifully
consented to attend a seminary at Dun-
kirk, N. Y, and ate his heart out there
because he had no opportunity to study
his beloved music. Finally the director
of the seminary became convinced that
the boy’s future did not lie in holy orders,
and he relieved Vincent of further reli-
gious study. His father, however, was
not willing to trust the boy to make a
livelihood from music, so he sent him to
a business school, where Vincent soon
became an expert stenographer.
_During this time Vincent took a side-
line job as piano player in a roadhouse.
That was the climax; his father did not
approve, so Vincent left home and took
all the musical jobs that offered. At
length he organized his first orchestra, a
five-man band, and got a trial at the old
Pekin restaurant on Broadway. This job
brought him the magnificent sum of
thirty-five dollars a week for himself.
Then Pat Rooney heard him and decided
to spot him in his show. It ran a year
in New York and on tour, and Vincent
was made.

His next job was at the Pennsylvania
Hotel grill. Then he added the Green-
wich Village Follies to his already over-
flowing date book. He has been doing
radio since 1922, which makes him one
of the pioneers. “Lopez speaking” is a
phrase known all over the world now
wherever radio is heard.

Studio Flashes

Immediately after the broadcast of the
Charlie Chan drama in the Five Star
Theatre program over NBC networks re-
cently, the entire cast and D. Thomas
Curtin, who has adapted the stories for
the air, sent a long telegram of best
wishes to Earl Derr Biggers, author of
the Charlie Chan stories. Biggers, who
was Curtin’s classmate at Harvard, was
in a Pasadena, Cal., hospital, dangerously
ill. He has since.paiseil away.

Although Howard Claney, NBC an-
nouncer, is noted for the dignity that he
lends to many radio programs, he par-
ticularly enjoys a hilarious role. For
example, Claney revels in the chance of
crashing through the solemnity of Jack
Benny's learned discussions each Friday
night. Although “it is all in the con-
tinuity” Claney takes particular delight
in confusing Benny with his commercial
announcements,

* % =%

‘Frank Parker, featured tenor heard
with the A & P Gypsies, is planning to
go to Chicago for a three months en-
gagement in connection with the World’s
Fair.

* % =%

Tom Howard, comedian heard over
networks with the Musical Grocery Store,
gets a letter each week from a hospital
in Middletown, Mass., asking him for an
autographed picture. Each week the let-
ter is in a different handwriting.

A THOUGHT FOR THE WEEK

WE’VE mentioned it before—and here
goes again: give people what they want
and they’ll buy, even in these times. For in-
stance, the subscription orders for Rapio
WORLD are coming along in a way that in-
dicates our little old paper continues to hit
the mark. Keep it up, radio folks. We'll
do our share!
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PAM ON BUSES
A DOUBLE HELP

The problem of the barker on sight-
seeing buses who has to shout too lustily
for the comfort of passengers in the front
seats and, on the other hand, the problem
of the bus driver or conductor who does
not shout loud enough to make his street
announcement audible except to passen-
gers in the front seats has been solved by
the perfection of an electrical announcing
system specially designed for use in motor
buses.

This electrical announcer makes avail-
able on a smaller scale the same principles
of sound amplification used in standard
Western Electric public address systems.

The bus announcing system is designed
to amplify the voice of the driver, conduc-
tor or barker so that it can be easily
heard by passengers seated anywhere in
the bus without being uncomfortably loud
for any of them. It has special features
of rugged construction to withstand con-
tinual vibration.

To pick up the voice the system uses a
carbon microphone energized by a six-
volt battery and works through an induc-
tion coil into a loudspeaker. The induc-
tion coil and the connecting blocks cov-
ered by a metal housing may be located
under the dashboard or in any out-of-the-
way spot. A foot switch is used foroper-
ating the system.

To distribute its sound effectively, the
horn is normally located at the rear of the
bus. On double deck buses it is placed on
the upper level. This enables passengers
on that level and those at the rear of the
lower deck to hear it while passengers
near the driver hear his voice directly.

In designing the system, Bell Telephone
Laboratories provided several different
set-ups for the microphone. In the one-
man bus a collapsible bracket attached to
the roof above the driver’s head holds the
microphone in talking position w1thout
interfering w1th his movements or vision
and when not in use can be pushed up
out of the way.

In two-man buses a microphone which
the conductor can hold in his hand is pro-
vided. He operates the system by means
of a switch in the handle. This type is
particularly adapted to sight-seeing buses.
It does away with the traditional mega-
phone of the barker, permits him to give
his talk without shouting and yet be
heard with uniform ease by all the pas-
sengers.

—From Western Electric Co.

CORPORATE
ACTIVITIES

CORPORATION REPORTS

Acme Wire Company and subsidiaries—Report nét
loss for the year 1932, after depreciation and
gltgge; charges, $167,982. In 1931 the net loss was

Stromberg Carlson Telephone Mfg. Co.—Net loss
for year 1932, after taxes, depreciation and other
deductlons. $772 592, For year 1931 the net loss
was On Dec. 1, 1932, current liabili-
ties, $186 and current assets, including
$831,731 cash $2,856

Weston Electrical I_nstrument Corp.—Net loss for
1932, after taxes and charges, $143 353, compared
with a net profit in 1931 of $122.264. Cash
$360,775 and certificate of deposit, $100,362, com-
pared with $249,891 in 1931, notes and accounts
receivable, $231,977 .compared with $343 555 in
1931; inventories $975,757 compared with $1,166,-
2?87 total current liabilities, 1932, $103,317; 1931,

CORPORATIONS REPORTS
Utah Radio Products Company and Subsidiaries—
Loss for year 1932, after depreciation, losses in
experimental and development activities, also on
fixed agsets scrapped and other charges, but
before Caswell-Runyan Company preferred divi-
ii;nlds' $312,948; compared with $386,938 loss in

RCA Victor Goes After
the Summer Business

With the announcement of a campaign
to create new radio sales during the sum-
mer months, the RCA Victor Company
has introduced a complete line of new
instruments especially designed to meet
summer requirements.

The new line, especially the handy lit-
tle models and the new automobile set,
offers a powerful incentive to both the
dealer and consumer for maintaining in-
terest in radio during the hot season.
These models are ideally suited to the
season and the times so that there is now
a low-cost radio for every summertime
requirement whether it be at the sea-
shore, on the sun porch, the summer
cottage or in the automobile. According
to the announcement, the new merchan-
dise opens up a practically untapped
market of sales, at prices that will at-
tract buyers. This year, more than ever
before, the dealer will be enabled to go
after “plus” business, by reaching out
into an entirely new market with mer-
chandise especially designed for it, in
addition to the higher priced home radio
market; and the consumer may now pur-
chase merchandise which represents the
most economical, convenient and adapt-
able form of radio ever available to him,
which he can take with him everywhere
he goes. There are strong indications
that this summer the handy little radios
are destined to play an important role
in the entertainment and recreation of the
vacationist at the summer resorts and on
the automobile highways.

—From RCA Victor Company.

Literature Wanted

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

Street, New York, N. V.

LITERATURE WANTED

Richmond Robertson, Jr., 600 Lincoln Place,
Brooklyn, N. Y.

John J. Stoika, Jr., No. 29, Nettleton, Pa.

Ar, J. Hughes, Electric Radio Service, 553
Thoreau Ter., Union, J.

John Gullett, 1526 Central Ave.. Hot Springs,
Kans.

Alex Budnik, Allied Radio Service, 616 So. 20th
St., Newark, N. J.

Herbert L. Johnson, 88 W. Sixth St., So. Boston,
Mass.

Lloyd Babb, S. 311-C Jefferson St., Spokane,
Wash.

Comet Radio Service, W. H. Laidley, 113 B. W.
Seventh Ave., Amarillo, Texas.

J. E. Thomas, R. F. D. No. 1, Bremerton, Wash.

Robert Bachman, 110 Easy Watauga Ave., John-
son City, Tenn.

John Layton, Box 251, Deer Park., Wash,

George L. Clark, Radio Supplies, 52 Walnut St.,
Seymour, Conn,

H W. Anderson, 1763 Stanford Ave., St. Paul,

Minn.

Sidney L. Gllbert, 338 W. Onondaga St.,, Syra-
cuse, N.

Griffiths Electrlc Co., Inc., W. H, Hartman, Mgr..
120 East Broad St., Tamaqua. Pa.

Theodore R. Sﬁangler. . F. D. No. 5, York, Pa.

H'arrry L. Walker, 335 Dunning St., San Antonio,
exas.

Alfred Hardman, Box No. 5, Daytona Beach, Fla.

John Glrlmg. Jr., 1725 Chelsea Road, San Marino,

Rzﬁph ‘W. Selkirk, Heart Bar L Ranch, Fishtail,
ont,

C. Rydholm, 321 Main St.. Sauk Centre. Minn.
Geur?ro Santora, 85 W'werlv Ave., Brooklyn,

N

Wilson B. Fryar, Lorena, Texas.

E. M. Williams, K. of P, Bldg.. Oskaloosa, Towa.
Wilson Chastain, 1917 Russell St.,, Nashville,

Tenn,

Radio Public Address Service, Mr. Herman Phil
lips, Box 13, Roscoe, Texas.

Floyd A, Inman, 1424 'W. 30th St.. Erie. Pa.

Th;lmas B. Briccetti, 139 Hamilton Ave., White

aing, N.

Moore Enmneermz Co., 203 E. Main St.,, El
Dorado, Ark.

Omer & Summers, Anadarko, Okla.
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TRADIOGRAMS
By J. Marray Barron

The Cut Rate Radio Stores will make
their opening bow to the public this week
at 7974 Cortlandt Street, N. Y. City. They
will carry parts and replacement _parts
for the amateur, serviceman and experi-
menter. Public address systems, trans-
mitting apparatus and short-wave kits and
sets will be featured, and competent radio
consultants will be on hand to advise
customers. The stock of merchandise is
large and no distress or back numbers
will be offered.

x k%

Already large numbers are having radio
receivers installed in their automobiles.
Judging from the early start this year
indications point to much larger sales
to the car owner. This may be ascribed
to possibly two definite reasons: the great
improvements and refinements that have
taken place in automobile radio since last
Summer and the better appreciation by
the public of the convenience and pleas-
ure of having the car so equipped. It is
only a matter of time when such in-
stallations will be taken as a matter of
course, like steam heat, electric lights
and the electric refrigerator at home.
These modern conveniences help one to
forget the cares of the day and add to
the comforts of life.

* % %

Like the ever changing of tubes with
the added numbers, the universal a-c
battery radio receivers are appearing
in large numbers. All types and sizes to
suit every place, whether automobile,
home, camp or boat, are on the market
in a large range of prices. It’s a question
of what you want, either four, five or
six tube, and if you prefer a t-r-f or a
superheterodyne. These are all factory-
built receivers. So far only one manu-
facturer sells a kit. For those who would
like to build their own, a detailed dia-
gram of this type receiver, that will like-
wise work on 6-volt or 32-volt Delco
Systems, will be sent free by addressing
Postal Radio Corp., 135-137 Liberty
Street, N. Y. City.

* % 8

There is still considerable inquiry and
sales for small short-wave receivers, es-
pecially the 2-volt type. It is one of the
most active items in radio. With a well-
designed circuit, a few-tube set will more
than gratify the experimenter, as some
marvelous results have been obtained. As
great as has been the progress in modern
inventions and science, not to speak of
the gigantic progress of radio as one of
the greatest accomplishments both edu-
cationally and commercially during the
past ten years, even greater things are to
be expected in a shorter impending
period. The possibilities are so large that
one hesitates to even express an opinion,
lest in his wildest imagination he fall
short of divining the progress that is to
come about in the industry. Today many
are preparing themselves for a ground-
work to aid and assist in the educating
of the folk who will fall heir to these
marvelous opportunities. Records on
these items of progress are difficult to
obtain and it is only through inquiry that
information comes to hand. It is learned
in one instance, through the courtesy of
the R.C.A. Institute, 75 Varick Street,
N. Y. City, a subsidiary of R.C.A., that
ten persons from the N. Y. City Board
of Education and fifteen from the N. Y.
State Department of Labor are with
other vocational directors, taking the
course “Radio from the Viewpoint of Vo-
cational Guidance.”

If it is essential to prepare oneself to
know how to guide others in this great
industry, the young man of the day
should have little difficulty in see-
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ing in the near future the great use he
can make of his knowledge of radio.
There can be no better or more oppor-
tune time for the fellow with forethought
and some foresight than the present,
when so many are inclined to drift and
wait for something, they do not know
what, to happen, instead of taking ad-
vantage of the leisure that is theirs and
grasping the many unusual opportunities
to enroll in courses under circumstances
that may never again be so generous
and advantageous. This spirit of pre-
paredness likewise applies to those who
may be already equipped, but even that
should urge them to seek greater knowl-
edge for the bigger things that are sure
to come about in the industry.
* * *

Moore Radio Company announces re-
moval from Cortlandt Street to 1322
Sixth Avenue, N. Y. City. The new quar-
ters will provide for large show and
demonstration rooms, with a fully equip-
ped servicing laboratory in the rear. The
organization now occupies the entire third
floor and extends an invitation to old
friends and others to call. There are
some new developments of the famous

“De-Lite-R” tuner to take care of the
new tubes. Out-of-town friends are in-
vited to correspond.
* % x
Amperite Corporation, 561 Broadway,
N. Y. City, is now in production with
the new Amperite with the standard
electrical flat prong connection. This can
be used in connection with all commercial
and public address installations. These
Amperite automatic regulators are a new
series. New and recent improved regu-
lating characteristics are obtained with
this ballast. Those interested should
write the manufacturer direct for addi-
tional information.
* * X
Pierce-Airo, Inc., 520 Sixth Avenue, N.
City, announces an up-to-the-minute
radio receiver in the DeWald line. Two
models in particular, 551 and 550, give
cvery indication of being leaders in the
linec as sales acceptance has been large
with a steady trade. Model 551 is a super-
heterodyne circuit, covering the entire
broadcast range and police signals. It is
equipped with the new tubes, 25Z5, 77,
78, 44 and 43, is universal ac-dc with
heatless chassis and weighs only 74
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DIRECT RADIO CO., 143 West 45th Street, NEW YORK, N. Y.

Two

for the
price of

One

Get, EXTRA, sne-year subscription for any One of these magaxiness

SCIENCE MONTHLY.
RADIO-CRAFT (monthly, 12 issues).

EVERYDAY S
RADIO LOG A

0000000000

&?‘T. (monthly, 12 issues; official amsteur organ).
PULAR

RADIO INDEX (monthly, 12 issues), stations, programs, etc.

RADIO (monthly, 12 issues; exclusively trade magasine).
CfENCE AND_MECHANICS (monthly
ND LORE. Bi-monthly; 5 issues. A e

AMERICAN BOY—YOUTH’S COMPANION (monthly, 12 issues; popular magazine).

BOYS' LIFE (monthly, 12 issues; popular magazine).

OPEN ROAD FOR BOYS (monthly, 12 issues).

).
ull station lists, croes indexed, etc.

Select any ome of these magazines and get it free for an entire year by sending in a year's sub

scription for RADIO WORLD at the regular price, $6.00.

Cash in now on this tunity to ge

I0 WORLD WEEKLY, 52 weeks at the standard price for such subscription, pius a full year's
gubscription for any ONE of the other enumerated lnag*lalzinel FREE. Put a cross in the square nex*

to the magazine of your choice, in the above list,

out the coupon below, and mail $ check

money order or stamps to RADIO WORLD, 145 West 45th Strect, New York, N. Y. (Add $1.50, makink
§7.50 in all, for extra foreign or Canadian postage for both publications.)

DOUBLE
VALUE!

[0 If renewing an existing or expiring subscription for RADIO WORLD, please put a cross in square

at beginning of this sentence.

[0 If renewing an existing or expiring subscription for other magazines, please put a cross in square

at the beginning of this senteuce.

RADIO WORLD, 145 West 45th Street, New York. (Just East of Broadway)
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pounds. It is housed in a fine quality
hand-rubbed walnut cabinet. The 550 is
practically the same set, except for a
few minor refinements. Detailed informa-
tion may be obtained direct from the
manufacturer or through this column.
x K K

D. F. Goldman, of North American
Radio Corp., 1845 Broadway, New York
City local distributors for Zenith, tells
of the introduction of an automobile radio
receiver, distinctly new in design. The
compactness makes for easy installation
and totally eliminates the necessity of
mutilating the car to install a radio. It
is a superheterodyne circuit and is all-
electric. The dial is calibrated in kilo-
cycles. Further information may be had
direct.

Mr. SERVICEMAN

Take a tip! Get Rider's Volume 1I of the
Perpetual Trouble Shooter’s Manual Buy
it today. Don’t wait until you cannot repair
a receiver because you do not have the data.
FREE If you are a Service Man, write

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

1440 Broadway New York City

ANDERSON’S
AUTO SET

Designed by J. E. ANDERSON

FOREIGN RECEPTION
ON 6-INCH AERIAL

This new auto set is the most sensitive car
receiver we have ever come across, Mexican and
Cansdian stations were tuned in from New York
City on a 6-inch aerial. The circuit, an 8-tube
suporheterodwne, with sutomstic volume control.

The 1 parts. 1 dt sot chsssis and
set shield, battery box, remote control. battery
cable, all condensers, resistors and coils, speaker
with shielded cable; and a kit of RCA tubes (two
239, two 236, two 237, one 89, and one $5: are
supplied less aerial. Cat. 898-K @........ 34,80

Wired model, licensed by RCA, with combplete
equipment, less
Cat. 898-W .....c.covivivecrnoncncnnncnns 37.40

DIRECT RADIO CO.

143 West 45th St. N. Y. City

COMPLETE LINE OF

TUBES

Finest quality tubes—the best that money
can buy—at 40 per cent. off list prices,
enabling you to enjoy your receiver to the
utmost. Say good-bye to tube troubles.

List  Net List Net

Price Price | Type Price Price
$4.00 $2.40 | '38 . ...$1.60 $.96
1.60 Rl 9 1.08
. 1.50 .90 1.20
. 3.00 1.80 .96
. 3.00 1.80 .96
. 130 .78 1.50
. 3.00 1.80 1.08
.85 51 .51
. 2.25 1.35 .93
. 1.50 .90 .90
. 4.00 2.40 1.80
. W70 .42 2.40
5.00 3.00 .96
. 2.00 1.20 72
. 1.40 .84 .99
. 2.00 1.20 .99
: .;g .:g 1.20
1 : 1.16
. 1.30 .98 48
. 1.30 .98 2"0
.
42, .2 o
. 2.15 1.29 .93
. 1.50 .90 .05
. 1.80 1.08 .96
.40 B4’ 1.08

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

BARGAINS IN FINEST PARTS! — Highest
grade, new parts, few of each on hand. National
dial, flat type, modernistic escutcheon, type G,
clockwise, $2.19; Pilot drum dial No. 1285 @ $1.99;
a-¢ toggle switch, 19c; triple pole, four-throw
fBelt ll:vitch. silnosﬂulatgi‘ shaft, $1.62; double pole.
our throw, $1,08. irect Radio Co., 145 West
45th St., N. Y. City.
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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 8 Ibs.
Order Cat. RM-VT @......... 0000000000000 $5.00

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

purchase price with order. Canadian, Mexican and

other foreign remittances must be in funde payable

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

115 DIAGRAMS FREE

115 Circuit Disgrams of Commercial Receivers and
Power BSupplies supplementing tbe disgrams in John F.
Rider’'s ‘‘Trouble BShooter's Manual.”” These schematlo
diagrams of factory-made recelvers, giving ‘he manu-
tacturer’'s mame and_ model number on each diagram, in-
clude the MOST IMPORTANT BC GRID RE-
CEIVER

3,

The 115 diagrams, each in black snd white, on dsheets
8% x 11 inches, punched with three standard holes for
loose-leat binding, constitute a supplement that must be
obtained by sll possessors of ‘‘Trouble Shooter’s Msnual,”
to make the manual complete

Cireuits include Bosch 54 D. C. screen_grid; Balkite
Model F. Crosley 20, 21, 23 screen grid: Eveready series
50 screen grid; Erla 224 A.C. screen grid: Peerless
Electrostatic series; Philco 76 screen grid.

Subscribe for Radio World for 3 months st the regular
subscription rate of $1.50, and have these disgrams de-
livered to you FREE! i
Present subscribers may take aduontage of this
offer. Please put a cvoss here to expedite
ertending your espiration date.

Radio World, 145 West &th St., New Yeork, N. Y.

CHARACTERISTICS CHART

All the receiver tubes, and some others, under
the following groups: Detectors and Amplifiers,
Power Amplifiers, Rectifiers, Phototubes. Regu-
lators. Two full pages, also page of descriptive
text. In Radio World of April 1, 1933. 15¢ a copy,
or send $1.00 for trial subscription of 8 weeks,
including April 1. Radio World, 145 W. 45th St.,
New York City.

Quick-Action
Classified

Advertisements

7¢ a Word—$1.08 Minimum
Cash With Order

CAPACITY MULTIPLIER, over eighty different
values obtainable using standard, inexpensive parts.
Schematic. $1.00. MICRO-INSTRUMENTS, 514—

Ssth St.,, N.W.. Washington, D. C.

URUGUAY STAMPS—100 different stamps, $1.00.
200 different stamps, $3.50. Stamps will be
shipped direct from Uruguay. Heriberto Meyer,
care Radio World, 145 West 45th St., New
York City.

“THE FORD V-EIGHT—‘'B-FOUR—

‘BB’-TRUCK,” by C. B. Manly. A New and Prac-
tical Book for Everyone Interested in the Con-
struction, Adjustment, Upkeep and Repair of The
New Fords. Over 250 pages, 125 illustrations.
Complete cross index. Pocket size, flexible leather-
ette cover. Price $2.00. Radio World, 145 W' 45th
St.,, New York, N. Y.

“SOUND PICTURES,” by Cameron & Rider.
Over 1,100 pages, 500 illustrations. The whole
question of Sound Motion Pictures treated from
a new angle. A Complete Guide for Trouble
Shooting. Explains in detail the construction, op-
eration and care of sound recording and reproduc-
ing equipment. Price $7.50. Radio World, 145 W.
45th St., New York City.

1-WATT PIGTAIL RESISTORS @ 8 EACH
in following ohmages: 350; 800; 1,300; 20,000; 50,-
000; 100,000; 250,000; 2,000,000; 5,000,0000. Direct
Radio Co., 145 W. 45 St., N. Y. City.

RADIO WORLD AND POPULAR MECHANICS
MAGAZINE—Radio - World is $6.00 a year, and
Popular Mechanics Magazine is $2.50 a year.
Popular Mechanics Magazine does mot 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 CHEVROLET SIX CAR AND TRUCK”
(Construction—Operation—Repair) by Victor W,
Pagé, author of ““Modern Gasoline Automobile,”
“Ford Model A Car and AA Truck,” etc., etc.
450 pages, price $2.00. Radio World, 145 W. 45th
St, N. Y. City.

All-Frequency Service from a Test Oscillator

COMPLETELY self-operated a-¢
test oscillator, fundamentai fre-
quencies from 50 to 150 ke, with

the line frequency, 60-cycle hum, used
as modulation but not heard except at
resonance, affords all-frequency serv-
ice, from 50 kc up. This is true be-
cause the fundamental may be used
as registered on the exclusively fre-
quency-calibrated dial, and harmonics
may be used for any higher frequen-
cies, almost without limit. All oseil-
lators are tested up to the 28th har-
monic, but response of sufficient
intensity may be obtained even beyond
the 50th harmonic, and there are
proven cases of good results up to the
150th harmonic.

Therefore when fundamental fre-
quencies are low, as here, you may
set down the lowest, 50 ke, as ome
The test oscillator has a frequency-callbrated dial, regis- extreme, while the harmonic orders
tering 50 to 150 ke, while above this tier of frequencles Eive almost unlimited service to line

up short-wave receivers, converters
are registered all the popular commercial intermediate , s broadcast receivers that respond

frequencies. So just consult the dial scale. to police frequencies.

Average Accuracy 1% or Better

The a-c test oscillator, 105-120 v., 50-60 c., uses a 56 tube, a frequency-stabilized grid circuit,
Hartley oscillator and a-c on the plate. Special pains have been taken to assure accuracy, and
the test oscillator is guaranteed to be accurate to within 2 per cent. However, at some settings
the accuracy is almost perfect, while the average accuracy is 1 per cent. or better. The 2 per
cent. rating is the extreme deviation, present in only a few instances.

Therefore in possessing one of these oscillators one knows that he has an instrument of a
degree of accuracy more than sufficient for the purposes to which the oscillator will be put, i.e.,
lining up intermediate amplifiers aad padding, in superheterodynes, or lining up condenser gangs
in t-r-f systems.

The oscillator will yield sharp zero beats with carriers, and the accuracy may thus be checked
at any time against broadcast carriers, using the tenth harmonic (500 to 1,500 kc). This harmonic
is used for all broadcast frequencies. .

1f any particular frequency setting that is a multiple of 50 is ascertained for a receiver or
other tested device, frequencies separated therefrom in steps of 50 k¢ may be registered by setting
the test oscillator at 50 k¢ and tuning the tested device. This is particularly bandy in frequency
calibration, and for finding frequency extremes in receivers that cover some of the police
frequencies.

Get One of These Test Oscillators Free!

The oscillator is self-powered as The main scale of the frequency-calibrated dial reads from 59
an a-c device, but may be obtained !0 150. The bars are 1 kc apart from 50 to 80 ke and 3 ke
also in battery model. The circuits apart from 80 to 150 kc. Thus for brosdcast work, using the

1 imohficati 0 ¢ the H. 10th harmomic, the separstion as registered by the bars s 18 ke
used are simphfications of 3 A}'t- from 500 to 800 kc and 20 kc from 800 to 1,500 k. Om an upper
ley oscillator and the construction tier the intermediate frequencies sre printed: 175, 360, 400 and
of all oscillators is under the super- 150 %(c. uv:lthnl bsr to the left of 175, representing 177.5, and s
vision of duates of the Massachu- “:r !o It L] tll:t of 175, representing 172.5. These, with 130 on

tts T t"'t.t ¢ Technol who e fun amental, represent all the E.Oplllll commercial intermediate
setts Institnte o ology, | frequencies. Any other intermedia frequency may be obtained
test each oscillator to verify its  either directly from the fundamentsl, or by dividing s higher
accuracy. desired frequency by the nearest whole number to yleld s fre-

The a-c model is constantly modu- quency represented on the fundamental.

1 d yield be 1 SHI
t?xt:edl. mThey‘eba:tezreyromodaetl' :;. a. ELDED OSCILLATORS, $1 EXTRA
DIRECTIONS FOR USE

switch at left for modulated-un-
modulated service, and yields zero
be:j.l on unmodulated but not om Remove the four corner screws and the cover, insert the 58
modulated service. tube In its socket, restore the cover and screws, connect the
The a-c test oscillator parts may a-c attachment plug to the wall socket, and the s-¢ test
beb obtained free with a one-year ::::{’hgl D]ll'nzre.l(ll’ gg: service at (l’)lronldcnt frequencies. No
subscription for RaprO o necessary, as radiation is strong enough.
issues, l’Oﬂe elgh weekx. Atw téf&‘)?' thsi lhgv’v::lltli'er‘ﬁ: 50 txlxphx-::dw s"hs'bo"""md Iroquencies on, the
regular subscription price, while the the dial for any desired ln-eaue'nc'yl.m ﬂo r::o&;zocg)'lh'en dhl':-&
cost is $1.50 extra for wiring and will be heard. Of resonance it will not be heard. For test-
calibrating. The $1.50 is turned over | (¢ ntormodiate frequencles, connect the bhared end of a wire
. 8 cl 8 0
by us to an outside laboratory. thie wite to plate of the frst detector eocket.  The et
Order C.t, PRE-ACOW and remit detector tube may be removed and bared wire pushed into the
$7.50 with order. The 56 tube is 72c Dlate epring. The intermediates then are tuned for strongest
e:}?' . ::;ghre;:g:::ionlr an output meter ia used, tune for greatest
e battery model reqnires a 230 The batte 3
ry mode! ig connected to volt.
tube, a 22.5-volt small B battery, on osclllator outleads and is used the &gel?lryc,“e;c'e;"t::‘l
and & 1.5-volt dry cell. Order Cat. output lead may have to be wrapped around the serisl near
PRE-BATOW and remit $7.50 with a?;teng:n‘ _lr%w tu;nds]t;)1 effectuate coupling at brosdcast fre-
i?adtet‘;'ri;’h: 332“;:}.’;, is 78 extra, uscion) e modulation 1s a high-pitched note, instead
L ied.
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April 13, 1933

PADDING CONDENSERS

HIGH-CLASS padding condenser is required for a

superheterodyne’s oscillator, one that will hold its
. capacity setting and will not introduce losses in the
circuit, for losses create frequency instability. The
Hammarl_und padding condensers are of single-condenser
construction on Isolantite base, with set-screw easily ac-
Bither copacity, 50c cessible, and non-stripping thread. For 175 kc. intermediate
frequency use the 850-1350 mmfd. model. For i.-f. from
460 to 365 kc., use the 350-450 mmfd.

0.0005 HAMMARLUND S. F. L. at 98c.

A sturdy, precision straight frequency line condenser,

The removable shaft protrudes front and rear and permiunola:ﬁng“:ip:l;
coupling device, also use of clockwise or anti-clockwise dials, or two
eitber side of drum dial. Front panel and chassis-top mountinz,fac'ilitie-
True straight line. This rugged d has H. lund’s high
quality workmanship and is suitable for precision work. It is a most
excelient condenser for calibrated radio frequency test oscillators, any fre-
quency region, 100 to 60,000 kc., short-wave converters and adapters
and TRF or Superheterodyne broadcast receivers. Lowest loss comstruc-
tion, rigidity; Hammarlund’s perfection throughout.

Order Cat. HOS @.......c.ovvvviiiiiiiiiiiiiiiiiiiiiiiiniinnans, crreraene. 88c net

Guaranty Radio Goods Co., 143 West 45th Street, New York, N. Y.
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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-
print ‘.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
mfd. condenser. Special coils are required. The chassis is
metal, 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
three adapters
that enable put-
ting the plug
connections into UX, UY and six-pin receiver sockets.
The plug has 5-foot 7-lead cable. All four parts sent free on
receipt of $6.00 for ome-year's subscription (52 issues).

Order Cat. PRE-ANPLAD.
$7.00

RADIO WORLD and
RADIO NEWS

of “Radio News” alone is $2.50 a year. Instead of paying $8.50 you pay
$7 and you get 52 issues of Rapto WomrLD (ome a week) and 13 issues of
“Radic News” (ose @ month). “Radio News” recently bought “Citi-
tens Radio Call Book,” and ““Techmical Review” and consolidated them
with “Radio News.” This offer at this combination price applies o‘:’lv{{to
U_Fiteéils't:lte- and poueu;iom. Seng W.& uciordcr ;}nu E-I:e °ﬂ_N.
o nadian and other Foreign snbscribers the combination er
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 “Perpetunal Trou-
ble Shooter'sylanul," of which Vols. 1 and 2 have been published.

Vol. 1 conaists of 2000 diagrams of commercial receivers, power am-
plifiers, converters, etc. Total pages, 1200. i

Vol. 3 containa additional diagrams on the same basis as above, but
in Vol. 2 there is mo duplication of any of the diagrams printed in
Vol L -

'?'o get Vol 1 frEe, R;dwd $9.00 for 1%-year subscription (78 weeks)
and order Cat. -RM-1, .

To get Vol. 3 free, send $9.00 for 13%-year subscription (73 weeky)
and order Cat. PRE-RM-2.

" PHONOGRAPH MOTOR

Allen-Hough synchronous phonograph motor, 78 revolutions per min-
ute; takes up tg‘ 12-inch records. orks from a-c line, 50-60 cycles,
105-130 volts. EBquipped 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
e & o

977

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

(S NIRRT
Sz WARVNE
7=

BLUEPRINTS, COILS
and CHASSIS

FOR THE

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 free.
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.
postage 17¢c.

DOLLAR SPECIALS

These coils have 50, 108, 200, 400 and 800 turns,

Average

R_F diameter 1 inch, and are snitable for detector plate
filtering, screen filtering, grid and plate loads, etc.
CHOKE The 50 is for short waves, 100 for television band, 200

COILS for broadcast band, 400 for high intermediate fre-

uencies (450 to 300) and 800 for lower intermediate
L requencies. Any four, or four of a kind, or com-
binations not exceeding total of four, sent on receipt of $1.00 for 8
weeks trial subscription. Order Cat. PRE-4-CH and state chokes de-
sired, by quantity and nnmber of turns.

TWO BOOKS [The Superbsterodyne,” by J. E. Anderson and

Herman Bernard. A treatise om the theory and

BY n . e e
practice of the outstanding ¢ircuit of the day.
ANDERSON Special problems of supérfieterodynes treated au-
AND thoritatively.
“Foothold on Radie.” A simpl 1 tar
BERNARD expoaitiom of how broadcasting is conducted, witi

some receiver circuits and an explanation of their functioning. Both
books sent free on receipt of $1.00 for 8 weeks trial subscription. Order

Cats.. PRE-SH-FH.

CHOICE OF One meter sent froe with each $1.00 trial snb-
scription (8 weeks), Order Cat. PRE-MTR and

PANEL I !PE add the number of the meter to the cnulo;?xe

number. Any number of meters may be or-
METERS %ergd on the equivalent extended subscription
asis.
0-6 Voltmieter D.C..ouyvunnaowsemrsioisin: mespbse spisnppvsmias - oo No.
0-50 Voltmeter D.C.ovuorunninnniiiiiiiiiiiiiiiiiiiiiiienias Ng. g\?

6-Volt Charge Tester )Xol
0-10 Amperes D.C......
0-25 Milliamperes D.C.

DC .
0-50 Milliamperes D.C. .
0-100 Milliamperes D.C. 21%3. 338
0-300 Milliamperes D.C. ..No.
0-400 Milliamperes D.C......ooiiiuiiiiiiiiiiiiiiieeeeeriancnnnnnenens No. 394

HANDY One grid condenser of 0.00025 mfd., with clips;
one 5-to-7 meg. fixed grid leak; knob with
PACKAGE OF %-inch shaft; one a-c cable and 31?.} All Tent

on receipt of $1.00 for 8-weeks trial subscription

PARTS e e TP RE HANPR G trial subseription
SHIELDS Aluminium shields of the type specified th
FOR 57 tube mannfacturers for sensihQJe circuits, .?)y l.ha:
4 the ghield top fits snugly about the tube dome, are

58 TUBB obtainable, six free on receipt of $1.00 for 8 weeks

trial subscription. QOrder 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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