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A simple, effective circuit is used for real tone from a 5-tube super.
See pages 6 and 7.
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NEW SERVICE
EQUIPMENT

De Luxe Analyzer Plug, with
X new seven-pin base, with §5-ft.
| calﬁle (not shown), two alternate
grid connector caps and stud
socket at bottom that comnects
to both grid caps. Eight-wire
cable assures adaptability to
future tube designs, including
tubes with 7.pin bases and grid
cap soon to he released to the
public (2A7, 6B7, 2B7 and 6A7).

The eighth lead connects to
the two grid caps and stud
socket which is a latch lock.
Standard adapters for the De
Luxe Analyzer Plug are 7 top
to 6 bottom, 7 top to 5 bottom

S:LngZ ):lnt(-: and 7 top to 4 bottom, thus re-
lyzer Pug, ducing to required number of
with 5-ft. 8- pins and enabling testing of cir-

cuits using all popular tubes.
Special adapters, as for UX.199,
V-199, etc., obtainable.

Latch in Analyzer Plug base grips adapter studs so
sdapter {3 always pulled out with Analyzer Plug
(adapter can't stick In set socket). Pressing latch
lever at bottom of Analyzer:- plug releases adapter.
Anslyzer Plug 18 of smaller diumeter than smallest

lead cable at-
tached. Price
$3.23

tube and thus fits into tightest places. Made by
Alden.

Analyzer Plug, 7 pin. with 8-lead 5-foot cable at-
tached, (adapters extra). Cat. 907-WLC @..... $3.23

Q
Cat. 976-DS Cat. 975-D8
New plug-1in
adapter,  T-hole
top, 6-pin base, top, 5-pin base, top,
with locking stud with locking stud withe locking stud
that fits fnto 907~  that fits into 907-  that fits into 907-

Iatch. WLC WLC latch.
.73 Price ...... Brice), yuiavse 73
Above three adapters essentlal for 907-WLC to test
UX, UY and 6-pin tubes, including such tubes with
grid caps.

CAT. 437 E
accommodate
which will not fit
into Cat. 456-E universal

CAT. 456-E
In the Analyzer end, use To
a 9-hole universal socket, tubes,
that automatically takes

7-pin

X, and six-pin socket, use Cat. 437 E, a
tubes. with errorless con- seven-pin companion sock-
nections. Price...... .35 et, same size. Price .24

If instead of using two sockets. the universal Cat.
456-E and the Cat. 437, the universal alone may be
used, with an adapter that has six-pin bottom and
T-hole top to enable putting 7-pin tubes into the uni-
versal rocket. A 6-inch lead with phone tip 18 eye-
leted to the side. A pin jack you put on Analyzer,
connected to seventh lead of $07-WLC cable. picks up
control grid of 7-pin tube through the eyeleted lead.
@&, UAIEH M, 0000000000000000000000000000 eee..$ .73

MULTIPLE SWITCH

For switching to nine different positions, enabling
current, volteze and other readinzs. Any one position
opens a clreult and closes another. Thus the opener,
by Interruption. gives access to plate. cathode, etc.,
leads, for current readings, while the closer puts the |
current meter in the otherwise open circuit. Opener
i3 disregarded for positions used for voltage measure-
ments. Switch has detent for ‘‘snanpy”” action, Cat.
2N89-KP-9. g $ 2.65

DIRECT RADIO CO.

143 West 45th St., New York City

CIRCUITS AND SERVICE DETAILS
OF COMMERCIAL RECEIVERS in issues of
Radio World as follows: The Philco Model 15
Superheterodyne, Oct. 29, 1932; Philco’s 4-tube
Superheterodyne, Dec. 10, 1932; The Philco 37,
Dec. 31, 1932; Philco Service Bulletin—~No. 146.
Models 89 and 19, Jau. 21, 1933; The Model 28,
Newest Sparton Set, Nov. 5. 1932; Sparton 14,
14A, and 18, Jan. 7, 1933; The Majestic 324, Nov.
12, 1932; Stromberg-Carlson’s Latest Circuits, Nos.
37, 38. 39, 40, and 41 Receivers, Nov. 19, 1932; The
Pilot Dragon, Nov. 19, 1932; National Co. Short-
Wave Receivers, Dec. 3, 1932; The New_ Fada
Chassis, Dec..24, 1932; Howard Model M, Jan. 7,
1933; The Comet ‘‘Pro.”” Jan. 14. 1933; Gulbransen
Series 322, Jan. 14, 1933: United American Bosch
Service Corp. Instructions. Jan. 21, 1933; Crosley
Models 132-1 and 141, Jan. 28, 1933; The Colonial
C-995. Feh. 11. 1933;: Kennedy Model 563, Febh. 11,
1933, U. S. Radio No. 700, Feb. 18, 1933. 15¢ a
copy, any 8 issues, $1.00. Radio World, 145 W,
45th St., New York City.

Mr. SERVICEMAN

Take a tip! Get Rider’s Volume Il 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

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

1440 Broadway New York 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 by
using radiotron tubes.

List Net
Type Price Price
X 000c00000 1.60 .96
YN 0odoccooo 1.80 1.08
40 ..... vees 2.00 .20
‘41 1.60 .96
42 1.60 .96
43 2,50 1.50
44 1.80 .08
45 L. 15 .69
46 1.55 .93
47 1.50 .80
43 3.00 1.80
'50 4.00 2,48
55 . 1.60 96
56 . 1.20 72
57 1.65 .99
58 1.65 .99
59 . 2.00 1.20
79 . 2.60 1.16
'80 . .80 .54
i1 . 3.50 2.10
82 . 120 72
83 . 1.55 .93
84 1.75 1.05
85 1.60 .48
89 1.80 1.08

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

Quick-Action
Classified
Advertisements

7c a Word—$1.00 Minimum
Cash With Order

FILAMENT TRANSFORMERS FOR TUBE
TESTER. Tapped at 1.5-2-25-31/10-5-6-3/10
and 7.5 Volts. Price $2.00. Sparty Radio Service,
93 Broadway, Newark, N. J.

BARGAINS IN FINEST PARTS! — Highest
grade, new parts, few of each on hamd. National
dial, €at type, modernistic escutcheon, type G,
clockwise, $2.19; Pilot drum dial No. 1285 @ $1.89;
a-c toggle switch, 19c; triple pole, four-throw
Best switch, insulated shaft, $1.62; double pole,

SPEAKER
HEADQUARTERS!

F your dynamic speaker suffers lost insensitivity

or develops rattling or buzzing sounds, it usually
needs a new cone and voice coil We have the
unit cone-and-voice-coil assemblies for all the
popular speakers, some listed below. Others are
available, Inquire for prices. X
Service mem can make the cone and voice coll
replacements but any who desire that the instal-
lation and adjustment be made for them on
precision jigs, in the same manner as in the
speaker factories, may send their speakers to us
tior repair. There is a 75c¢ extra charge for this
abor.

Sopeaker O0.D. Price  Speaker 0.D. Price
Atwater Kent 11 $2.75  Peerless
Bosch ....... 11 275 copper coil. 1034 1.95
Bosch ....... 10 1.90 copper coil. 12 210
Brunswick D. 934 2.25 copper coil. 14% 2.85
Brunswick B. 14%2 2.75  Peerless wire-
Brunswick E. 141 275 wound coil. 8% 285
Colonial 33... 1214 2.2% wound coil. 1 1.65
Decatur ..... 9% 1.9 wound coil. 14K 2.75
Eveready ... 1234 225 Philco 65-90.. 11 1.50
Eveready ... 10 19  Philco 2 .. S0
Earl Inductor 10 95 RCA 106.
Farrand ..... 7 22 RCA 105.
Farrand RCA 104.
Inductor .. 11 135 Symington .
First Nat'l .. 10 1.90 Symington
Freed-Eismann Sterling
NR 80-87...10 275 Stromberg.
Majestic G1.. 9  1.80 Carlson .... 12% 275
Majestic G2.. 9 1.8 Carlson .... 9 2.3
Majestic G3.. 11 1.80 Sparton 737.. 9 225
Majestic G5.. 14 275 Steinite ...... 10 1.90
Jensen Temple .. 9 275
D9, DI5S ... 8% 150 Temple ...... 1 275
D4 ......... 9% 225 Temple
D7 Concert. 1134 225 Auditorium 14  37%
Auditorium 13 4,50 Utah ........ 1.90
Magnavox .. 9 225 Utah Stadium 12 27§
Newcomb- . ictor
Hawley .... 9 225 RE32-45 ... 9 135
ord ...... 9 1.95 Wright-
Oxford ...... 84 225 De Costa.. 10 225
Peerless De sta .. 12 278
copper coil. 814 1.0 Zenith 52.... 1214 225

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

TROUBLE SHOOTER’S
MANUAL, Nos. I and 11

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

Volume No. 2—Perpetual Trouble Shooter’s Man-
ual, by John F. Rider, Shipping weight 6 lbs.
Order Cat. RM-VT @.........cc00vvunnnnnn.) '$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 funds payable
in New York,

RADIO WORLD
145 West 45th Street New York City

SHORT WAVE D.C. radio, 12 to 550 meters;
cost $50; for sale, $25, or exchanged for standard

four throw, $1.08, Direct Radio Co., 145 West | keyb bl iter. i
four dorop P! es 4_e0);322'ard portable typewriter. Phone RHinelander
for the

WO

price of

One

Get, EXTRA, ove-year subscription for any One of these magaxines:

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

EVERYDAY S
RADIO LOG AND LORE.

DO030004a00

Bi-monthly: 5 issues.
AMERICAN BOY—~YOUTH'S COMPANION (monthly, 12 issues; popular magazine).

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

OPEN ROAD FOR BOYS (monthly, 12 issues). . .

Select any one of these magazines and get it free for an entire year by sending in a year’s qub-
scription for RADIO WORLD at the regular price, $6.00.

.S.T. (monthly, 12 issues: official amateur organ).

RADIO INDEX (monthly, 12 issues), stations, programs, etc.
RADIO (monthly, 12 issues; exclusively trade magazine).
Czl’ENCE AND MECHANICS (monthly).

Full station lists, cress indexed, etc.

Cash in now on this opportunity to get

RADIO WORLD WEEKLY, 52 weeks at the standard price for such subscription, plus a full year's
subscription for any ONE of the other enumerated magazines FREE. Put a cross in the square next
to the magazine of your choice, in the above list. fill out the coupon below, and mail $ check,
money order or stamps to RADIO WORLD, 145 West 45th Street, New York, N. Y. (Add $1.50, making
$7.50 in all, for extra foreign or Canadian postage for both publications.)

Your Street Address....... 600000000000000000 RPN

City State

DOUBLE
VALUE!

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

at beginning of this sentence.

] T renewing an existing or expiring subscription for other magazines, please put a cross in square

at the besinning of this sentence,

RADIO WORLD, 145 West 45th Street, New York. (Just East of Broadway)
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AN 8-TUBE UNIVERSAL

Utilizes the New 25z 5 Rectifier

By J. E. Anderson
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FIG. 1.

4S5 wATrTS

This superheterodyne has been designed so that it is universal, that is, so that it can be used on either a-c

HE appearance of the 25Z5 rectifier

tube has made a real advance in the

design of universal receivers pos-
sible, because this new tube can deliver
sufficient current to accommodate a real
power tube in the last stage of the re-
ceiver.

The most suitable power tube is the 48,
which has been designed especially for
d-c operation. It is a low plate voltage
tube that will give as much as 2.5 watts
undistorted output with only 100 volts
on the plate.

An Eight-Tube Super

In Fig. 1 is a typical eight-tube super-
heterodyne arranged so that it can be

or d-c lines without any changes.

connected to either an a-c or d-c line
without any change in the wiring. That
is, it is a universal circuit.

As in all universal receivers the heaters
of the tubes are connected in series. The
series begins at the chassis to which one
side of the heater of the first tube is
connected. The other side of the heater
is connected to one side of the heater of
the next tube, the two terminals numbered
(2) being joined. After that the connec-
tions are as indicated by the numbered
terminals. Note that at (7) the connec-
tion jumps from the amplifier to the
rectifier. The reason it does not jump to
the 48 is that the 48 takes 0.4 ampere
whereas the 25Z5 and the .other tubes

www americanradiohistorv com

only take 0.3 ampere. A compensator re-
sistor of about 628 ohmg is connected
from (8) on the rectifier tube to ground
to take the extra 0.1 ampere required by
the 48 tube.

Values Computed

The value of 628 ohms was arrived at
as follows: Each of the first six tubes
in the circuit takes 6.3 volts, making a
total of 37.8 volts. The heater of the
25Z5 takes 25 volts. Hence the voltage
drop in the first seven tubes in the heater
series is 628 volts. Any resistor con-
nected in parallel with this will also drop
62.8 volts. Since the current that is to
pass through the resistance is 0.1 ampere,
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the value of the resistance must be 628
ohms. Of course, it is not extremely
critical.

The filament of the 48 takes 30 volts
and 0.4 ampere. Since a shunt passing
the extra 0.1 ampere has been provided
we need only determine the ballast re-
sistor between the line and terminal (9).
Since the voltage drop in the 0.3 ampere
portion of the circuit is 62.8 volts and that
in the 48 heater is 30 volts, the total
drop in the heaters is 92.8 volts. If the
line voltage is 115 volts the drop in the
ballast resistor is to be 222 volts. The
current through it will be 0.4 ampere.
Hence the ballast resistor should be 55.5
ohms. If the voltage were 117 volts the
required ballast would be about 60 ohms.
A few ohms more or less is of little
significance, but the resistance should be
chosen to fit the average voltage at the
place where the receiver will he used.

The shunt resistor is specified at 10
watts whereas the ballast is specified at
15 watts. The normal dissipation in the
ballast will be about 10 watts, and if a
resistor of this rating is available it can
be used safely. The normal dissipation
in the shunt resistance is 6.28 watts. The
large safety factor is needed because if
any one of the tubes in the parallel
branch should be removed from the
socket or if it should burn out, the dis-
sipation in the shunt resistor will rise
to nearly 15 watts.

The Speaker

The loudspeaker offers the only prob-
lem in the design of a universal receiver
of this kind. There is not enough volt-
age available to excite the field properly
as a choke. Neither is there enough cur-
rent capacity to excite the field properly
if it were attempted to connect the field
in parallel with the voltage divider. For
d-c the field could be connected directly
across the line, but then we would have
no provision for a field on the a-c line.
Hence if the same speaker is to be used
for both a-c and d-c operation, it is best
to use either a magnetic speaker of good
quality or a permanent field dynamic

spealker.
The Rectifier

The 2575 tube has two plates, two
cathodes, and two heater terminals. Thus

LIST OF PARTS
Coils

One antenna coil for 350 mmifd. condenser.,

One high-gain interstage r-f coil for 350
mmifd. condenser,

One three-winding oscillator coil for 350
mmid. condenser and 175 ke i-f.

Two doubly tuned 175 kc i-f transformers.

One 800-turn r-f choke (about 10 milli-
henries).

One audio-frequency transformer.

One 30-henry choke. 100 milliampere
rating,

Condensers

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

Two 0.001 mfd. mica dielectric condensers.

Three 0.1 mfd. by-pass condensers.

Five 0.00025 mfd. condensers.

One 001 mifd. condenser.

One 025 mfd. condenser.

One 2 mfd. byv-pass condenser.

Three 8 mfd. electrolytic condensers.

One 850-1,350 mmfd. padding condenser.

Resistors

One 500-ohm bias resistor.

One 300-ohm bias resistor.

One 30,000-ohm bias resistor.

One 50,000-ohm leak.

One 1.200-ohm bias resistor.

One 375-ohm bias resistor.

One 20,000-ohm resistor.

Two 0.25-megohm resistors.

One 0.25-megohm potentiometer.

One 0.5-megohm grid leak.

One 2,000-ohm resistor.

One 10,000-ohm resistor.

One 628-ohm, 10-watt resistor.

One 60-ohm, 15-watt resistor.

Other Requirements

[Five five-contact sockets.

Three six-contact sockets.

Four grid clips.

One one-ampere fuse with holder.

One line switch (may be attached to
potentiometer).

One a-c plug with cord.

One eight-tube chassis.

One vernier dial with pilot light.

the tube requires a six-contact socket.
IFor the purpose of this receiver the tube
is used as a half-wave rectifier, the two
plates being connected together and also
the two cathodes. The plates are con-

COMING—

interest.
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all over the United States, Canada and in foreign countries what
you have to offer in radio products—and you will get special atten-
tion and results by reaching Radio World’s great public through
the medium of our Eleventh Anniversary Number. A great adver-
tising medium at $150 a page, $5 an inch, 40c an agate line, 7c a
word for Classified ($1.00 minimum).

Last form closes March 7.

ADVERTISING DEPT., RADIO WORLD
145 WEST 45th STREET, NEW YORK CITY

wWwW americanradiohistorvy com

nected to one side of the line, which
should be the positive in the case of d-c.
The two cathodes are connected to an
8 mfd. by-pass condenser and a 30-henry
choke coil. Another 8 mfd. condenser is
put across the line on the output side of
the filter. All this filtering is not needed
when the supply voltage is unidirectional,
but it is needed when the supply is alter-
nating. The rectifier tube is not needed
when the supply is d-c, but it is not
convenient to switch it out when not
needed and it does no harm to leave it
i the circuit.

It should be pointed out that there is
no danger to the electrolytic filter con-
densers from wrong polarity.  The
cathodes are always plus and if the
anodes of the condensers, that is, the
red-painted or the central electrodes, are
connected to the cathodes, or to the
choke, the polarity will always be right.
This does not exclude the possibility of
plugging the set into a d-c socket in the
wrong way. But if it is, nothing will
happen and there will be no danger to
the condensers.

Protection

The chassis of the set will be “hot” in
most instances. This calls for protection
against possible shorts in the ground con-
nection or in the antenna. A condenser
of 0.001 mfd. is connected in the antenna
lead and another of the same value in
the ground lead. This eliminates danger.

However, it is well to fuse at least one
side of the line. In the drawing a fuse
is shown in the chassis side of the line.
in series with the power switch. That is
the danger side. In the other side of the
line the rectifier tube is in series in one
branch and the ballast resistor and all
the heaters in the other. A one ampere
fuse is ample.

‘There are two r-f tuned circuits in the
set. The first coil is a regular antenna
r-f transformer while the second is a
high-gain coupling coil. Each is tuned
with a 350 mmfd. condenser. The oscil-
lator coil is designed for an intermediate
frequency of 175 kc and for a tuning con-
denser of 350 mmid.

The intermediate amplifier consists of
one 239 tube and two 175 k¢, doubly tuned
transformers. The gain in this tube is
automatically controlled by the rectified
output of the diode detector.

Half-wave rectification is used in the
85 diode detector, the load resistance be-
ing a 0.25 megohm potentiometer. The
slider, which is connected to the grid of
the triode, is used as a manual volume
control in the audio amnlifier,

R-F Filtering

There is considerable r-f filtering about
the detector and the automatic volume
control. In the plate circuit of the triode
is a filter consisting of one 800-turn choke
(about 10 millihenries) and two 0.00025
mid. condensers. This filter is to remove
r-f ripple that gets into the triode. There
1s also a 0.00025 mfd. condenser across
the load resistance and another of the
same value from the grid to the cathode.
A 0.25 megohm resistor in the grid return
of the i-f amplifier and a 0.1 mfd. con-
denser across it are used to prevent i-f
feedback. The 0.25 mfd. condenser from
the screens to ground also serves as an
r-f by-pass for it applies only to r-f and
i-f circuits.

Rather large by-pass condensers are
used across bias resistors. Thus in the
three 239 tubes there is a 0.1 mfd. con-
denser across the bias resistance, in the
37 audio tube the condenser is 2 mfd,,
and in the output tube it is 8 mfd

The bias resistors are 500 ohms in the
first tube, 30,000 ohms in first detector,
300 ohms in the i-f amplifier, 1,200 ohms
in the first audio tube, and 375 ohms in
the 48 power tube.
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ANODE CAPACITY CO

UPLING N

in the Mixer of a Superheterodyne,

HEN great sensitivity is required

from few tubes, as when the oscilla-

lation and modulation functions are
combined in one mixer tube, the coupling
is necessarily tight. The advantage sought
is realized. However, if a tube or two extra
makes no difference to the user or con-
structor, much looser coupling may be re-
sorted to, which requires segregation of
the two functions. Selectivity is increased.
The negative bias on the oscillator may be
made high enough to avoid grid current in
that circuit, and likewise the Dbias may be
raised on the modulator for the same pur-
pose.

It so happens there is a small capacity
between the anodes of the 55 and the grid
of the triode section, so that if the triode
is used as oscillator, biased about 20 volts
negative on the grid, if the plate voltage
applied is 250 volts or a little more, one
anode, or two anodes in paraliel, may be
connected directly to grid of the modulator.
The capacity value is not stated in the tube
data, but it is assumed to be less than 1
mmfd., and comparing the output when
1 mmifd. was substituted for the anode
coupling, the assumption is borne out.

Quieter Operation

While sensitivity is of course less, this
may be atoned for by voltage increases on
screens and plates, or more audio amplifica-
tion may be used. Anyway, the circuit is
much quieter and even the squeals at the
few broadcast frequencies that are harmonics
of the intermediate frequency likely will
disappear.

A system that insures oscillation is to
connect the cathode to a tap on a single
oscillator winding. This is shown in the
diagram, with the biasing resistor between
cathode and tap, bypassed by a condenser.
Unless a grid leak and condenser are used,
this is the only place to put the biasing
resistor, and still have the coil returned to
grounded B minus. Also, the lifted position
for the padding condenser is requisite. It
is not possible to ground the padding con-
dencer with such a hookup.

The confinement of the oscillator coil to
three connections, one of which is grounded,
has another favorable side. the elimination
of danger of having too high a minimum
capacity. The distributed capacity in oscil-
lator circuits sometimes renders it impossible
completely to cover a desired band, but with
a svstem such as shown, and a condencer
with minimum not exceeding 20 mmfd.. it
is possible to tune in signal frequencies
irom 530 kc to even higher than 1800 kc,
and thus bring in some police calls, tele-
vision and amateurs.

Oscillation Voltage Limit

If the intermediate irequency is 175 ke,
then the oscillator would tune from 705 kc
to 1,975 kc. This can be done with a padded
0.00035 mfd. condenser. or even a greater
frequency span covered with a somewhat
higher capacity, say. 000041 mid. Of
course the t-r-f tuning must support this
span, too. i-e-. there must he tracking.

The vatues used are shown on the dia-
gram. It is intended that the bias voltage
on the 58 used modulator be 10 volts. but
as the 58 tubes do not run as uniform as
some other tubes. the actual bias may be
a little more or less. You mav measure
it directly with the usual! voltmeter.

The oscillation voltage should not he as
large as the bias voltage on the modulator,

Using 55 Tube

By Percy Warren
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and the usual recommendation is to limit
it to 1 volt less, here 9 volts. Since an
oscillator may develop an oscillation voltage
in the grid circuit of 100 volts without the
constructor displaying any ingenuity at all,
some idea should be obtained of what the
actual biasing voltage is. If a C battery
is connected in the modulator circuit, be-
tween coil return and B minus, with nega-
tive to B minus, the return may be moved
to various positive battery voltage values,
say, 1.5, 3, 4.5, 6, 7.5, 9, etc, and the cur-
rent in the plate circuit of the modulator
noted. This current will be greater, than
without the battery in circuit, for the bias
is actually being decreased, since the battery
voltage bucks the cathode-drop potential.
In fact the grid may become positive, after
the 9-volt connection, and current will rise
sufficiently to warrant the exercise of care
about the safety of the sensitive meter. Use
a lower sensitivity meter setting them.

Use of Modulator as VTVM

A curve may be plotted. plate current
against grid voltage. In determining the
erid voltage the biasing battery voltage
should not be subtracted from the normal
voltage drop in the cathode resistor, be-
cause as the bias is decreased the current
through this resistor is increased, so each
rime the plate current is noted for a battery
voltage introduction, the voltage across the
hiasing resistor should be measured. and the
actual bias voltage computed as the dif-
ference.

When and if the bias voltage becomes
nositive the cathode resistor voltage should
he subtracted from the battery voltage. This
point can he determined by the indication
of large increase in plate current.

Oscillation Amplitude

Then. of course. if the oscillator is dis-
connected from the modulator. and the plate
current read. then oscillator cornected. and
plate current read again. the oscillation
voltage mav be determined from the chart
by the equivalent amount of decreased bias
voltage represented bv the increase in plate
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current. Thus the modulator is used as

a vacuum tube voltmeter.
Oscillation Amplitude

Another measurement that can he made
this way is the determination of how much
of a change in oscillation amplitude takes
place throughout the sweep of the oscillator
dial. To make this measurement disconngct
stator of the modulator tuning condenser,
connect oscillator as in diagram (anode
to grid of modulator), and note the change
in plate current and corresponding grid
hias voltage. Many probably will be sur-
prised at being unable to discover any
change. This would be a tribute to the am-
plitude stability of this type of oscillator.

Any who change an existing superhetero-
dyne mixer to conform to the present plan
should be prepared for diminished sensi-
tivity, and if greater sensitivity is desired
should use an extra stage of intermediate
amplification or an extra stage of audio
frequency amplification.

Standard Resistor Code

Number of Ciphers
For First or Second  After the Significant

Significant Figure Figures
Black 0 None
Brown 1 0
Red 2 00
Orange 3 000
Yellow 4 0000
Green 5 00000
Blue 6 000000
Violet 7 _—
Gray 8 m—_—,
White 9

The color for the first or second signif-
icant figure follows this code: body color
denotes first significant figure; end color de-
notes second significant figure; dot denotes
nnumber of ciphers after the first two signi-
ficant figures.
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TONE IN

SMALL SUPER

Five-Tube Set Has New 2A5 Output

By Randolph Blickensdorfer
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HILE confined to only five tubes,

this superheterodyne for a-c opera-

tion is fully filtered in every essential
particular and has a tuning arrangement
that makes the response virtually uniform
over the broadcast span of frequencies.

There are two tuned circuits, one for the
antenna coil secondary, the other for the
oscillation, although a three-gang condenser
is used. The extra section of the gang is a
series condenser that increases the input
at the low radio frequencies and thus tends
to level out the response. Otherwise, due
to the t-r-f section, there would be some-
what higher amplification at higher fre-
quencies.

Since the common rotor of the three-
gang condenser is grounded the section used
for series adjustment of input must have
its rotor grounded. and therefore the one
must connect the stator to the return of the
antenna coil. Thus the antenna winding
does not go to ground directly but through
this section of the tuning condenser.

58 As Autodyne Tube

The 58 is used as the combination modu-
lator (first detector) and oscillator. The
tuned input in the control grid circuit ac-
counts for the signal frequency. Since an
intermediate frequency of 175 ke is to be
used, the oscillator must tune to frequencies
higher than the signal frequencies by 175
ke. By padding the oscillator’s tuned cir-
cuit, and using suitably smaller inductance
for the coil in this circuit, the tracking be-
comes excellent.

The oscillation coil and the first inter-
mediate frequency transformer are in a
single aluminum shield, 4.5 inches high, and
in the factory construction of this coil the
condenser that tunes the primary of the
intermediate has one side to the center tap
of the oscillation winding. Thus plate cir-
cuit current is delivered to the oscillation
winding, and oscillation results because the
grid circuit is coupled to the tuned winding
of the oscillator by the pickup coil in the
cathode leg. The cathode circuit is in both
the grid and plate circuits, as in all amplifier
tubes.

The autodyne, or combhination oscillator
and modulator tube, a 58, this works well

Co.25mFp)

indeed, even with padding condenser CP
grounded. However, when such grounded
connection is used the value of the biasing
resistor must be less than if the padding
condenser were “lifted” (between stator and
coil), and less also if the biasing resistor
were put between pickup return and ground,
instead of, as shown, between cathode and
pickup coil.

The Biasing Resistor

The biasing resistor is shown as 1,200
ohms, as that will provide oscillation in-
fallibly. However, higher value of re-
sistance may be used here, but one soon
reaches the point where oscillation becomes
incomplete. At 3,500 ohms, for instance,
oscillation would stop entirely, but at around
2,500 ohms it might prevail up to about 600
ke, with silence from 600 to 540 kc. That
would be incomplete oscillation and would
indicate the necessity of reducing the re-
sistor to 2,000 ohms. Since 2,000 ohms is
fairly safe, any who have that value of re-
sistor may use it.

The 58 is an excellent tube for the pur-
pose, as it reduces the tendency to cross-
modulation, as compared to the 57, especial-
ly in a circuit that has only one stage of
real tuning to the signal level. The desired
extra selectivity is obtained through the use
of the series capacity in the antenna cir-
cuit and by confining oneself to a short
aerial, as a long one will not be needed,
anyway. The circuit is sensitive enough to
produce room volume on distant stations
with a short aerial, due to the gain in the
modulator circuit (equal to about 30 times),
to the 100-gain in the first intermediate am-
plifier tube (second 58 from left) and to
the inclusion of the highest-mu output tube
so far offered to the public, the 2AS5, with
an amplification factor of 220, as compared
to 150 for the 59 and 100 for the ’47.

The Highest Mu Tube

As pentodes are used as output tubes
when high sensitivity is essential, it is well
to select the most sensitive pentode, and
the 2AS is it. The tube is just beginning
to be available in the general market, al-
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though laboratories have had it for from sev-
eral months to several weeks. It is like the
'47, but the mu is more than twice as great,
and the independent heater type of con-
struction is used, instead of the filamentary
cathode system present in the ’47. The bias
1s the same -requirement, 16.5 volts nega-
tive, but may be a little higher, and the out-
put impedance required is the same, so that
’47 type speakers may be used. The socket
required is of the six-spring type, whereas
the '47 required a UY (five-spring) type.

It is important that the oscillation be
not too great in the first tube, otherwise
self-overload would result, with strong sec-
ond harmonic distortion, but by using a rela-
tively small capacity for bypassing (0.002
mfd.) the biasing resistor, instead of 0.1
mifd. or the like, the oscillation intensity is
kept within required limits. The whole
circuit may become unstable and erratic if
this bypass condenser is of too high a
capacity.

The 57 Detector

The tuned plate circuits have resistor-
capacity filters, to prevent the currents in
one circuit from being back-coupled, a con-
dition of feedback that would result in
squealing. The maximum voltage, which
may be 275 volts between filament of rec-
tifier and ground, is reduced to around 160
volts by a 3,500-ohm 2-watt resistor, which
because bypassed also serves as part of a
filter. The screen voltage on the 58's is high
compared to the plate voltage, or around
100 volts, to keep the sensitivity high.

Because of the plate voltage of around
150 volts, the 350-ohm resistor biasing the
intermediate will develop a bias voltage,
or drop, of around 3 volts, which is suf.
ﬁgient, especially since the amplification is
high when approximately this biasing voltage
1s used. This resistor, too, must be by-
passed, and 0.1 mifd. serves the purpose,

The 57 as detector is very sensitive, hence
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LIST OF PARTS

Coils

Two r-f coils, in aluminum shiclds, 24"
diameter x 215" high ]

One combination oscillator and 175 kc inter-
mediate coil in aluminum shield 24"
diameter, 4%" high

One 175 kc intermediate transformer

One power transformer for five-tube pen-
tode output receiver.

Condensers .

One three-gang 0.00035 mfd. tuning con-
denser, with trimmers built in

One shielded block containing seven 0.1 mfd.
and two 0.25 mid. condensers

One padding condenser, 850-1,350 mmfd

Three 8 mid. condensers, one of which
should be dry and have bracket so as
to be mounted horizontally underneath
chassis

One 0.01 mid. stopping condenser

One 0.002 mfd. fixed condenser

Two 0.00025 mid. fixed condensers.

Resistors

One 350-ohm pigtail resistor

Four 1,200-ohm pigtail resistors

One 0.0]1 meg. pigtail resistor )

One 3,500-ohm 2-watt pigtail resistor
Two 0.06 meg. pigtail resistors

One 0.1 meg. pigtail resistor

One 5.0 meg. pigtail resistor o
One 250,000-ohm adjustable voltage divider.

Other Requirements

One drilled chassis, 1334 x 3 x 8.5 inches

One vernier dial with travelling light,
escutcheon

One a-c switch

Two knobs, one for switch, one for volume
control

Six sockets, e.g.: four six-spring, one four-
spring, one five-spring. (The UY socket
is for speaker plug)

One a-c cable and attachment plug )

One dynamic speaker, 1,800-ohm.ﬁcld coil,
tapped at 500 ohms; output impedance,
7,000 ohms

Three insulated bushings tapped at both
ends for 6/32, and two lugs for use on
bushings for high-voltage lead and for
autodyne biasing resistor

One roll of hookup wire.

is included, but it is not worked in the man-
ner consistent with greatest sensitivity but
rather consistent with best tone. When the
screen has a high resistance load, here 5.
meg., hence a low voltage, the detecting
quality is improved, although the radio fre-
quency sensitivity is reduced. That is, the
tube handles both intermediate and audio
frequencies, and if the meg. were of
smaller value, say, 025 meg., the signals
would be louder but nothing like the fine
quality obtainable from the receiver would
be enjoyed. The low screen voltage has an
extremely beneficial effect on quality, a point
restated and emphasized because many do
not realize what splendid quality reproduc-
tion can be obtained from this detector
tube.
Hum Cures

The bias on the 57 is about the same as
that on the intermediate tube, because for
quality the 57 should be worked at small
actual negative bias. While this increases
the danger of overloading the second de-
tector, a suitable short aerial, also required
for other reasons, will overcome the dif-
ficulty. The plate-screen-suppressor cur-
rents in the 57 will be small, around 0.1
ma. so the drop in the 1,200-ohm resistor,
adding to the bias obtained from the 350
ohms common to the two cathode circuits.
is negligible, and the 1,200 ohms is included
only because it serves as nart of a filter
that prevents the 57 from becoming micro-
phonic. This resistor and 0.25 mfd. capacity
constitute the filter.

In the plate circuit of the 57 is a resistor
of 001 meg. (10.000 ohms), used only to
provide two different potentials for by-
passing the radio frequencies in the plate
circuit to ground. The effective load on the

plate circuit is an adjustable voltage divi-
der, 0.25 meg., with arm connected to one
side ‘of an 0.01 mfd. stopping condenser,
and used thus as a volume control. This
type of volume control does not produce
any detuning.

As a precaution against undesired feed-
back, including hum, in the (_ietector cir-
cuit, the plate reaches the positive voltage
finally through a resistor of 006 meg.
(60,000 ohms), bypassed by 0.1 mfd, so
that the signal is substantially removed
from this resistor. Also for hum-eradica-
tion reasons a filter is in the grid circuit of
the 2AS5, consisting of 0.1 mid. and 0.1 meg.
In some instances this intended hum filter
increases hum, but that does not happen
often, and also when it does happen, hum
is then at its lowest level anyway with the
filter out.

Sometimes But Not Always

The connections to primary of the out-
put transformer should be reversed ex-
perimentally, and it may be found that when
they arc connected one way there is less
hum with the filter in, and when they are
connected the opposite way there is less hum
with the filter out. This is because the grid
circuit filter is a phase-shifter, and revers-
ing primary connections also shifts the
phase, so application of both intended
remedies sometimes works to the end of
making no improvement where there is con-
siderable hum, but always the grid circuit
hum filter will help when hum is bad, while
the primary reversal sometimes does not
assist at all.

As the circuit is intended for those par-
ticular about tone, and as hum militates
against best tone, the precaution for obtain-
ing the smallest amount of hum (less than
3 per cent.) are given.

In the same connection, and in line with
tone quality considerations, a part of the
field winding of the dynamic speaker is used
for biasing the 2AS. As the plate current
and screen currents will be around 40 ma,
suitable bias for the tube is obtainable from
the drop in a resistor of 500 ohms, for 20
volts is a satisfactory bias. especially as the
signal reduces the bias. The d-c resistance
of part of the field winding is used for
biasing, but across this section is a dry con-
denser of 8 mfd., also in the interest of best
tone.

Speaker Plug Connections

Especially in a high mu tube must there
be a large capacity across any such bias-
ing resistor, for the degenerative effect of
capacity total omission is proportional to
the mu of the tube. So the field coil con-
sists of a total of -1,800 ohms, of which 1,300
ohms is used as B sunpply choke in the nega-
tive leg, and 500 ohms for biasing. The field
coil is therefore rated at 1,800 ohms tapped
at 500 ohms.

The five leads from the speaker terminate
in a UY plug, and the speaker socket con-
nections for the present use are, as dia-
grammed : H and H interchangeably to plate
and B plus, G to ground. P to cathode of
power tube, and K to B minus of power
transformer,

Compared to T-R-F Set

The values specified throughout the dia-
gram should be followed as closely as pos-
sible, except that perhaps a higher value of
resistance may be used in the grid circuit of
the power tube, where 0.5 meg. is specified,
ard the 1.200 ohms in the autodyne cathode
leg may be increased. It is generally prefer-
able to have a higher value of resistance, but
if any grid current flows, the higher re-
sistance tends to make the power tube lose
bias quickly., and the plate current might
run very high, due to positive grid. It
might reach 70 or 80 ma or more on occa-
sions. _If you have a 0-100 milliammeter,
put it in the plate circuit of the power tube
if you try out higher resistance values, say,
1 to 5 meg., and notice whether the current
in t_hat tube increases greatly on loud signals.
If it does. revert to 0.5 meg. Higher values
of resistance in this position tend to reduce
hum, but the new tube is of the low hum-
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level type, due to heater construction, and
there should be no trouble whatever from
hum.

The seven 0.1 mfd. condensers and the
two 0.25 mfd. condensers are obtainable in
a convenient small assembly as one unit,
with wire leads emerging. The black lead
goes to ground, while the seven similar blue
leads go to the designations shown for 0.1
mid. and the two similar leads of a dif-
ferent shade of blue go to the destinations
shown for 0.25 mfd. The two 8 mfd. con-
densers in the B filter go atop the chassis,
and may be wet or dry, but be sure that
one of them is insulated from the chassis.
Some types of 8 mid. condensers are auto-
matically insulated because provided with
two wire outleads, red for positive, black for
negative. In that case connect the black for
the “insulated” position to B minus, and
the black of the other condenser to ground.
Both reds go to B plus. This lead, by the
way, may be taken from one side of the
rectifier filament winding or, if that wind-
ing is center-tapped, then from the center.

The 8 mid. for bypassing the 500 ohms
of the field coil should be a dry electro-
lytic with bracket, mounted horizontally
underneath the chassis.

The five-tube superheterodyne, general-
ly speaking, is superior to the five-tube
t-r-f set in both sensitivity and selectivity,
not so much in sensitivity as in selectivity.
In the present instance the same holds true,
but there is the added advantage that tone
is given front-rank rating, and there is no
reason to suppose that the tone will not be
as good as from a t-r-f set, provided the
padding is done properly. One result of
improper padding is to cut down the low-
frequency audio response, making a circuit
sound raspy, a condition often wrongly
ascribed to the effects of the power tube.

The procedure for padding has been given
several times in recent issues of this maga-
zine, and details at the present are out of
order. See “Detailed Procedure for Ac-
curate Padding,” by Herman Bernard, in
the February 11th, 1933, issue, pages 3,
4, 5 and 6

Padding Summarized

A summary of the procedure follows:

(1)—Line up the intermediate channel ac-
curately at 175 kc. Connect output of test
oscillator, which is set at or for 175 kc. to
plate of the autodyne, with tube in socket.
Use a clip if necessary but take precautions
against shorting to chassis. Short the r-f
input by putting a wire from grid cap of
first 58 to chassis or ground. Tune inter-
mediates for loudest response or, if an out-
put meter is used, for greatest deflection of
the ncedle.

(2)—Remove shorting strap, remove os-
cillator connection, set test oscillator at 600
kc. and put oscillation voltage into antenna
post of the receiver, and adjust padding con-
denser for greatest response. Adjust the
trimmer on r-f input tentatively.

(3)—Reset the test oscillator for 1,450
ke, turn the receiver dial until the oscilla-
tor’'s modulation is tuned in, and readjust
both the oscillator and the r-f trimmers
until response is greatest.

(4)—Do not touch either trimmer again,
but set test oscillator at 600 ke, return to
previously padded point, and determine if
readjustment is necessary to increase re-
sponse, as previous padding may have been
upset by trimmer adjustments.

In addition, as a new suggestion, after
the set is working well, you may be able
to improve the i-f alignment by readjust-
ing the channel on the basis of tuning in a
distant station that is only 10 kc removed
from a strong local. Tune for clearest re-
ception of the distant station, and then
slightly, ever so slightly, readjust the con-
densers across the intermediate coils, to de-
termine whether selectivity can be improved
that way, indeed, interference from the local
blotted out. The reason for this sugges-
tion is that the test oscillator may have
delivered a strong modulated signal that
rendered fine adjustment less easy than when
one uses a weak distant station.
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1933 RULING TOPIC

is Frequency Stability, an Esoteric Subject

REQUENCY stability promises to be

the outstanding subject of 1933, It is

being investigated by the most promi-
nent physicists and scarcely a text book or
report that is at all comprehensive is pub-
lished without giving some space to fre-
quency stability. Not only is it important
in short-wave work, but it applies to the
broadcast frequencies and no doubt to the
lower frequencies as well, the importance
being about in proportion to the relative
frequencies concerned.

In short-wave work a complex situation
is developed, due to the numerous transmis-
sions on unsteady frequencies. With trans-
mitters “wobbling” considerably, it seems to
be a drawback to have a frequency-stabilized
local oscillator and a selective receiver
throughout, as the wobbulation causes the
signal to tune itself out, so to speak, and the
receiver is not at fault. So for such recep-
tion a grid leak type of oscillator, with the
leak in shunt with the tuned circuit for the
greater damping effect, seems preferable.
Moreover, in double detection systems, the
intermediate amplifier would have to he less
selective that could be attained were it
worth while.

Much Recent Help

However, it is more important that the
transmitters themselves be held to a better
constancy, than that receivers be made broad
enough to cope with wobbulation of carrier
frequencies. While crystal control may not
be available for many of the short-wave
transmitters, as so many such plants are not
commercially supported, better methods of
organizing tube circuits, to afford real sta-
bility, may be applied, and recently inves-
tigators have reported on systems that do
produce stable results. Llewellyn showed
capacity and inductive balancing, inn grid cur-
rent oscillators, producing a most exceptional
degree of stability, applied principally to fix-
ed frequency tuning, and therefore excellent
for monitoring. Dow contributed the elec-
tron coupling method at the same time, de-
signed to make the frequency immune from
detuning effects of the fed circuit. Arguim-
bau treated of a constant output circuit, us-
ing a triode and a rectifier, whereby the
plate impedance was held constant due to
hias control by the oscillation-driven rectifier
in a circuit linear as to modulation charac-
teristics and fairly stable as to amplitude.

The subject of frequency stability is be-
ing investigated in several countries by their
leading scientists in the radio field, the Radio
Research Board, Department of Scientific
and Industrial Research, Great Britain be-
ing at present deep in its studies and labora-
tory work on this very topic. The Bureau
suggests that change in the elemental capa-
city of the tube has much to do with fre-
quency changes, a point not raised before, as
the American scientists have been working
on the theories of changes in d-c resistance
and impedance.

British Have a Circuit

However, the British group, in conjunc-
tion with the National Physical Laboratorv.
is taking up the matter on a large scale.
and already has applied remedies for night
errors in direction finders, and correlated
problems, although the more usual transmis-
sion and reception purposes in which con-
structors are interested have not yet been
made the subject of a report. A circuit has
beer: devised and built. Evidently a practical
checkup of theoretical determinations is be-
ing made.

A constant-frequency oscillator of the

By Adam Forthworth

variably-tuned type evidently was sought in
the dynatron circuit, but abandoned, for the
Britishers came to the same conclusion as
the Americans, that the dynatron’s frequency
instability is one of its outstanding blemishes.
The degree of accuracy aimed at was high,
but if one will tolerate less accuracy, as the
Board points out, the dynatron will serve
useful purposes. Variations in the supply
voltages caused the trouble.

The Board was at a loss to understand
the large changes, for the accepted theory.
having to do largely with either d-c resist-
ance or impedance, could not account for
them.

“It was thought that they could be ac-
counted for by an actual variation, with
operating conditions, of the inter-electrode
capacities of the valve, and experimental re-
sults were found to be consistent with this
theory,” says a recently-issued report of the
Board.

Suspect Other Contributants

“A  further analytical investigation has,
however, suggested the possibility that varia-
tion of amphtude and consequent variation
of harmonic content may contribute to the
frequency variation, and this point will be
further investigated experimentally.

“It has been shown analytically that the
condition that the frequency of a valve-main.
tained oscillator shall be independent of the
valve characteristics is that the action of the
valve shall be equivalent to the introduction
of a pure negative resistance into the oscil-
lating circuit. Existing types of oscillating
circuit in which it is sought to eliminate the
effect of the valve characteristic are found
to be particular applications of this general
principle. Pure sine wave form is a further
condition that needs to be satisfied, but which
can not be fully satisfied in practice.

“The National Physical Laboratory has
been requested by the Board to undertake
the development of a simple constant-fre-
quency oscillator, free from the usual meth-
ods of frequency control, and the work on
this subject is proceeding on two parallel
lines: (a) investigation of circuit conditions
which minimize the effect of valve charac-
teristics on the frequency; (b) design of an
oscillatory circuit (inductance and capacity)
of which the natural frequency shall be -
dependent of environmental changes (tem-
perature, pressure, etc.).

New Compensation Method

“The work on item (a) has now reached
the stage where experimental oscillators are
being examined for variation in frequency
due to batterv voltages and other causes,
while a considerable amount of preliminary
analytical work has been done on item (b).
The possible frequency errors due to tem-
perature and pressure have been examined
and work has commenced on checking these
errors experimentally by subjecting the vari-
ous oscillators to temperature and pressure
changes.

“A tentative design of an oscillatory cir-
cuit has been produced and tests will shortly
be made on this system when built. The
general principle is to compensate both the
indvctance and the capacity for temperature
by a hi-metallic system in which the unequal
expansion of dissimilar metals gives rise to
a change which compensates for the linear
expansion of the coil and the plates of the
condenser. The pressure variations may be
eliminated by enclosing the tuned circuit in
a hermetically-sealed box.”

Work on Tuning Forks

It can be seen therefore that the British
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are applying themselves to the topic in a
firm and sweeping manner, and have set for
themselves a somewhat higher goal than
have the Americans, who dismiss the tem-
perature topic by using a temperature oven
for the inductance stability but seem to have
forgotten a bit about the plates of the con-
de11sers. However, the British aim may be
inferred from the goal sought in another
frequency-stable circuit, that of a driven
tuning fork. Tests have been made in co-
operation with the Post Office Engineering
Research Station at Dollis Hill, where a
standard tuning fork is maintained in con-
tinuous operation within a thermostatic en-
closure. Comparisons every few minutes
were made over a five-hour period. The
difference between the Post Office and the
National Physical Laboratory tuning forks
over the five-hour period was 20 parts in
]Q0,00Q,OOO. Later tests showed a greater
disparity, due to barometric changes and
room temperature ecffects. A slight earth-
quake in southeast England caused a small
change in the rate of the pendulum clock—
abonut 4 parts in 10,000,000—revealed on the
tuning fork chronograph, but the tuning fork
itself was not affected by the shock.

“The experience gained in the design and
installation of tuning forks has heen passed
on to an instrument maker,” savs the Board's
report, “who has made a first model of a
temperature-controlled and pressure-constant
tuning fork, which, with phonic motor, will
constitute a primary frequency standard or
clock of accuracy considerably better than
1 part in 10,000,000, i.e., 0.02 to 0.03 second
per day.”

How to Stabilize a Fork

As part of the work on tuning forks it
has been found that 1o attain {requency
stability it is necessary to balance the two
prongs so that no rotary vibration is trans-
mitted to the base. Heavy clamps used for
such balance make possible the actual {fre-
quency stability of lahoratory forks whereby
the change is only 3 parts in 10,000,000.

Since the radio science, as such, is. con-
cerned with audio frequencies, the frequency-
stable tuning fork is interesting, although the
audio frequencies in radio need not be held
to any such constancy.

The report of the Research Board is ob-
tainable from the British Library of Infor-
mation, 270 Madison Avenue, New VYork,
N. Y. (55 ¢).

Short-Wave Book

Another good work from the British do-
main is “Short-Wave Wireless Communica-
tion,” by A. W. Ladner, superintendent of
instruction, Marconi’s Wireless Telegraph
Co,, Ltd,, and C. R. Stoner, formerly of the
research department of the same company,
now a lecturer at East London college. The
book ($3.50) is published in this country by
John Wiley Sons, Inc., New York. R

The authors have heen given the run of
the Marconi works, circuits, mans. plans and
systems, and have embodied in their hook
therefore much that has heen experimentally
determined in the great British commercial
radio institution. The peculiarities of short
waves, the needs for transmission and recep-
tion to gain desired ends, a history of short
and ultra waves, with detailed treatment of
short-wave specialties, such as reflectors and
aerial arravs, and a great practicality em-
bodied in the writing of all details, make
the book valuable to those interested in
short waves. Enough is there to interest the
experimenter and home constructor, even
though much of the book concerns itseli

(Contined on next page)
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BUZZER MODULATION
Easily Adapted to R-F Oscillators

NE of the simplest modulated radio

frequency oscillators is the buzzer-

excited tuned circuit. The buzzer is
a well-known device. It is similar to a bell
but has no clapper. It consists of an elec-
tromagnet, a battery, and an armature-
switch. When the circuit is closed the cur-
rent through the magnet winding causes the
armature to be pulled toward the magnet.
This operation breaks the circuit and per-
mits the armature to return. But just as
soon as it does so it closes the circuit again
and once more the armature is pulled and
the circuit is broken. This goes on as long
as the power is allowed to be on.

The frequency of the buzzing depends on
the length of time it takes the armature to
move back and forth between the contact
point and the magnet pole face, which in
turn .is really determined by a spring of
some kind. It mav be the natural springi-
ness of the armature or it may be the
springiness of a steel helix controlling the
armature.

Avoiding Sparking

. Failure of buzzers is often due to spark-
ing at the contact, that is, the point where
the circuit is opened and closed by the arma-
ture, The sparking is directly due to the
discharge of the magnet field coil every
time the circuit is broken. All the energy
stored in the field must be dissipated sud-
denly and the dissipation takes the form of
a hot spark. The heat is so intense that the
contact surfaces become corroded or melted.
Failure of operation is only a matter of a
short time. ’

As a means of killing the spark a resist-
ance may be connected in shunt with the
field winding. Then as the circuit is broken
the energy does pot have to dissipate in the
spark gap but can dissipate slowly in the
resistance.

Suppose now that the circuit be cut and
that a coil and a condenser, connected in
parallel, be connected in the gap. The buzzer
circuit is practically the same as before
be_cat_ise the d-c resistance added by the r-f
coil is negligible. But now the making and
breaking of the circuit will excite radio
frequency oscillation in the coil and the con-
denser. While the circuit is made, energy
is stored both in the field winding and in
the inductance of the r-f coil. When the
circuit is broken the energy stored in the

By C. W. Lyon

field magnet will dissipate in the resistance
connected across it, while the energy stored
in the r-f coil will dissipate slowly in the
resistance of the radio frequency coil.

If this resistance is small, there will be an
oscillatory current flowing in the coil and
the condenser. This oscillation will start
suddenly when the circuit is broken by the
magnet and it will continue until all the
energy stored in the r-f coil has been dis-
sipated in the coil resistance. This may oc-
cur before the magnet breaks the circuit
again. At any rate, the magnet will start
radio frequency oscillations in the condenser
and coil circuit at every break, and the am-
plitude of oscillation will die down between
the breaks. The radio frequency current
generated, therefore, will be modulated by
the characteristic spark, cr at a rate equal
to the frequency of the armature of the
magnet. It is clear, therefore, that a little
steel helix can be used for modulating the
radio frequency current in a coil, provided
the helix controls the rate of making and
breaking an exciter circuit.

Series Connection of Circuit

The r-f circuit can also be connected in
series. That 1s, the condenser and the coil
are connected in series and then put in the
buzzer circuit. The closing of the magneti-
cally operated switch completes the r-f cir-
cuit as well as the magnet circuit. Opening
of one opens both. While the circuits are
closed a field is built up in the magnet and
the high freouency oscillations take place.
When the switch is open the field energy
discharges through the shunt resistance and
the condenser in the r-f circuit charges up
to a voltage of the battery in the magnet
circuit.

Broadness of Tuning

When the signal generated by a buzzer-
excited circuit is tuned in with another
resonant circuit, the signal appears to be
broad even though the receiving circuit is
selective. How 1s this? Is it possible that
the buzzer signal contains many frequencies ?
Yes, it is possible and an actuality. The
modulated current can be represented by a
Fourier series in which the frequency of the
buzzer is the fundamental. If the buzzer
frequency is 1,000 per second and the radio
frequency circuit is resonant to 1,000 kc the
1,000th harmonic of the buzzer frequency
will be equal to the resonant frequency of

the r-f circuit. But the receiving circuit will
accept with almost the same facility the
other harmonics near the 1,000th. Certainly
it will accept the 1,005th and the 995th and
all between, for these will differ from the
resonant frequency by about the same
amount as the side frequencies of speech
differ from a 1,000 kc carrier.

But why are not all the harmonics of
about the same strength? That is, the har-
monics between, say the 950th and the 1,-
050th? Because the buzzer-excited oscillator
picks out that of its own natural frequency
and enhances its value. Those harmonics
that are relatively close to the natural fre-
quency are also picked out more or less and
intensified.

High Resistance Circuit

Another reason for broadness is that the
resonant circuit is likely to have a high
resistance. The higher the value of R the
more quickly will the oscillations die down
after they have been started. And the quick-
er they die down the more energy will be
contained in the harmonics of the buzzer
frequency.

Close coupling is still another cause for
broadness. The receiving circuit used f{or
detecting the buzzer-excited oscillation should
be coupled just as loosely as practical to the
source. Just what the coupling should be
depends on the detector circuit and it can
always be determined quickly by moving one
coil with respect to the other.

The buzzer-excited oscillator raises a prac-
tical problem in connection with vibrating
rectifiers «in automobile sets. The buzzer
there used for obtaining the high voltage is
exactly of the same type as that used in
buzzer-excited oscillator. If there should be
a tuned circuit attached to the buzzer
which might well happen by chance, there
will be a broadcast station right in the car,
and it will give rise to a great deal of inter-
ference. As a matter of fact, the spark itself
is a source of interference and may induce
noises into the signal. For that reason the
spark should be killed. As was suggested in
connection with the buzzer, this may be done
b connecting a resistance across the magnet
winding, a resistance that will take the
energy contained in the field and dissipate
it slowlv. A condenser of rather large value
in series with the resistance will usually
improve the spark-killing effect.

Superheterodyne Liked for Short Waves

(Continied from preceding page)
with practice in the commercial message
field.

The book has a good word to say about
the super-regenerative receiver for short
waves, although this particular hookup has
been associated with much “trouble” in this
country and has never gained popularity
here, The authors say of it that it is more
sensitive than the more usual type of re-
generative hookun, but note that the noise
level is high. These two companion state-
ments are practically the same thing.

As between the super-regenerator and the
superheterodyne, the book does not take sides
particularly, although the superheterodyne is
lauded for the gain at a fixed frequency
level, permitting stability because of a low
frequency of amplification, whereas for stiil
greater sensitivity two local oscillators and
two intermediate frequencies may be used, as

in commercial practice, state the authors.

The Radio Research Board, by the way, in
its report for 1931, from which excerpts have
been quoted in the earlier part of this article,
finds the superheterodyne far superior. the
super-regenerator good, and the simple re-
generative receiver pretty good at that. Both
commend the Barkhausen-Holtz oscillators,
and recent improvements thereon, for the
ultra frequencies.

The grid leak type of oscillator is cited
by Messrs. Ladner and Stoner as rendering
itself more workable as an autodyne oscil-
lator for short waves, than the negative
grid bias type where the bias is supplied
through  a battery or drop in a bleedor or
cathode resistor. The reason stated is that
a grid leak oscillator requires no more power
to start it oscillating than to continue it
oscillating, whereas the other negative bias
type takes much more power to start than
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would be required to continue. As a result,
the negative bias oscillator in action may
oscillate far too much for the requirements.

Many practical observations sch as these
are in the book, which consists of 348 pages,
is extremely up-to-date and affords an ex-
cellent review of short waves and ultra
waves, with quite some snace devoted to fre-
quency stability. Unstinting acknowledge-
ment is given to Americans. not often found
in British or any other foreign radio text
books. However, that attitude by foreigners
may be turn about to constitute fair play,
as American text book authors also prefer
to quote one another rather than go afield
for their citations. The language barrier
may be the reason sometimes, but it can’t be
raised as to the British and the Americans,
and possibly the Ladner-Stoner book will
encourage American authors to be a bit
more liberal too.
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FIG. 1
The circuit diagram of a three-tube, variometer-tuned, regenerative
receiver employing the new 2-volt tubes.

tive receiver consisting of a single

tube and two variometers. A recep-
tion range of 2,000 miles with this receiver
was not unusual, and that was in the days
when the greatest power of transmitters
was 500 watts. The corresponding stations
use 50,000 watts today. The simple vari-
ometer receiver ought to do well among
all these powerful stations. If a two- stage
audio amplifier is hooked to this regenera-
tive detector there should be enough
power to work a loudspeaker.

The advantage of such a receiver now is
that it can be constructed with very little
cost, and for that reason fits in well with
conditions due to the depression. It should
be understood clearly that a receiver of
this kind is mnot very selective, and

O NCE there was a favorite regenera-

although it may be sensitive enough to
pick up a 500-watt station 1,000 miles
away it will not do so through a 50,000-
watt local if the frequency separation is
less than 50 ke.

The Circuit

The circuit dragram of a three-tube
variometer-tuned receiver is given in
Fig. 1. All the tubes may be of the 230
type, although larger tubes were in the
receiver when the photograplhis were
taken. The tuner consists of a variometer
in the grid circuit and the tickler consists
of another variometer in the plate circuit.
As an aid in inducing regeneration a few
turns that are in inductive relation with
the plate variometer are connected in the
grid circuit.

The two variometers are wound on one
piece oi cardboard tubing, 3% inches in
diameter and 7% inches long. There are
two rotors, one at each end of the main
form, and the diameter of each is 2%
inches. At the left end the stator winding
contains 40 turns of No. 24 single silk
covered wire, 20 turns on each side of the
rotor shaft. The rotor alsc contains 40
turns of this wire, 20 turns on each side of
the shaft. This variometer is used in the
grid circuit.

At the right end of the coil form is the
plate variometer, which is constructed in
exactly the same way as the grid variome-
ter, except that it has 12 extra turns on
the stator, 6 turns on each side of the
rotor shaft. These 12 turns are connected
in series with the grid circuit variometer
and are only inductively coupled to the
plate coil.

Two-Range Tuner

The grid circuit variometer has a tap at
the midpoint to which the antenna may be
connected. When the antenna is con-
nected so as to include the entire variome-
ter the broadcast band is covered, and
when so connected that only one-half is
in the circuit, the police waves are
covered.

There is no variable condenser in the
circuit, and only two small fixed con-
densers. The tunming depends on the
capacity of the antenna. For this reason
a long antenna is needed, one that has
capacity enough to balance the inductance
of grid circuit variometer.

The wusual 2 megohm grid leak and
0.00025 mfd. condenser are used in the
detector, and a 0.0005 mfd. condenser is
across the primary of the first audio
transformer. This by-pass condenser is
necessary in order to make the tickler
variometer effective.

FIG. 2

FIG. 3 FIG. 4

FIG.5

Front view of the three- Side view of the chassis,

tube set. Left dial is for

tuning, right for regene-

ration, and central knob

for controlling the fila-

ments. The grille design
is sawed wood.

showing variometer at
the bottom, the tube,
speaker and filament bat-
tery shelf at top, and the
plate battery nook.

Rear view of chassis

showing tubes, trans-

formers and batteries.

This receiver is sensitive

but hasn’t much selec-
tivity.

www americanradiohistorvy com

Close-up of tube and
speaker compartment
showing the location of
the audio transformers,
the tubes and the filament
batteries.

e 3
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236
Tvpe of tube—Heater tetrode.
Socket—Five contact.
Purpose—R-F amplifier and detector.
Overall height—4 11/16 inches.
Overall diameter—1 9/16 inches.
Grid-plate capacity—0.010 mmid.,
Grid-cathode capacity—3.7 mmfd.
Plate-cathode capacity—9.2 mmfd.
Heater voltage—6.3 volts,
Heater current—0.3 ampere.

Bias Detector
Plate supply voltage—180 volts.
Plate load resistance—0.25 megohm.
Screen voltage*—67.5 volts.
Grid bias—6 volts.

Amplifier, 90-Volt Plate

Plate voltage—90 volts.

Screen voltage—355 volts.

Grid bias—1.5 volts.

Plate current—1.8 milliamperes.
Bias resistance—625 ohms.
Amplification factor—215.

Plate resistance—0.25 megohm.
Mutual conductance—830 micromhos.

Amplifier, 180-Volt Plate

Plate voltage—180 volts.

Screen voltage—90 volts.

Grid bias—3 volts.

Plate current—3.1 milliamperes.

Bias resistance—725 ohms.

Amplification {factor—370.

Plate resistance—0.35 megohni.

Mutual conductance-—1,050 micromhos.
Socket No. 9. Jan. 21 issue.

maximum.

*Screen voltages as low as 7.5 volts may be used
and better quality is usually obtained with the
lower screen voltages.

237

Type of tube—Heater triode.
Socket—Five contact.
Purpose—Detector and amplifier.
Overall height—4%4 inches.
Overall diameter—1 9/16 inches.
Grid-plate capacity—2 mmfd.
Grid-cathode capacity—3.5 mmid.
Plate-cathode - capacity—2.2 mmfd.
Heater voltage—6.3 volts.
Heater current—0.3 ampere.
Amplification factor—9.2

Bias Detector
Plate supply voltage—180 volts.
Grid bias—20 volts.
Load impedance—High resistance or transformer.

Amplifier, 90-Volt Plate

Plate supply voltage—90 volts.

Grid bias—6 volts.

Plate current®—2.5 milliamperes.

Bias resistance®—2,400 ohms.

Plate resistance—11,500 ohms.

Mutual conductance—800 micromhos.
Maximum undistorted output—30 milliwatts.
Optimum load resistance—17,500 ohms.

Amplifier, 180-Volt Plate

Plate supply voltage—180 volts.

Grid bias—13.5 volts.

Plate current*~—4.3 milliamperes.

Grid bias resistance*—3,000 ohms.

Plate resistance—10,000 ohms.

Mutual conductance—900 micromhos.
Maximum undistorted output—175 milliwatts.
Optimum load resistance—20,000 ohms.

"‘The give bias resistances apply only when the
specified plate currents flow. If the load on the
tube is a high resistance a higher value of bias
resistance must be used.

Socket No. 8, Jan. 21 issue.

238

Type of tube—Heater power pentode.
Socket—Five contact.
Purpose—Power amplifier.

Overall height—4 11/16 inches.
Overall diameter—1 9/16 inches.
Heater voltage—6.3 volts.

Heater current—0.3 ampere.

Amplifier, 100-Volt Plate

Plate voltage—100 volts.

Screen voltage—100 volts.

Grid bias—9 volts.

Plate current—7 milliamperes.

Grid bias resistance—950 ohms.
Amplification factor—80.

Plate resistance—85,000 ohms.

Mutual conductance—950 microhos.

Maximum undistorted output—-ZSO milliwatts.
Optimum load resistance—13,500 ohms.

Amplifier, 135-Volt Plate

Plate voltage—135 volts.

Screen voltage—135 volts.

Grid bias—13.5 volts.

Plate current—9 milliamperes.

Bias resistance—1,200 ohms.

Amplification factor—100.

Plate resistance—100,000 ohms.

Mutual conductance—1,000 micromhos.
Maximum undistorted ontpmkSZS milliwatts.
Optimum load resistance—13,500 ohms.

Amplifier, 165-Volt Plate

Plaie voltage—165 volts.

Screen voltage—163 volts.

Grid bias—17 volts.

Plate carrent—I12 milliamperes.

Grid bias resistance—1,000 ohms.

Amplification factor—100.

Plate resistance—80,000 ohms.

Mutual conductance—1,200 micromhos.

Maximum undistorted output—=830 milliwatts.

{ptimum load resistance—13.500 ohins.
Socket No. 9, Jan. 21 issue.

239

Type of tube—Heater pentode.*
Socket—Five contact.

Purpose—R-f. amplifier and detector.
Overall height—4 11/16 inches.

Qverall diameter—1 9/16 inches.

Grid-plate capacity—0.007 mmfid., maximum.
Grid-cathode capacity—4 mmfd.
Plate-cathode capacity—10 mmid.

Heater voltage—6.3 volts.

Heater current—0.3 ampere.

First Detector

Plate voltage—80 to 180 volts.
Grid bias—7 volts, approximately.

Amplifier, 90-Volt Plate

Plate voltage—90 volts.

Screen voltage—90 volts.

Grid bias—3 volts.

Plate current—4.4 milliamperes.
Bias resistance—500 ohms.
Amplification factor—360.

Plate resistance—375,000 ohms.
Mutual conductance—960 micromhos

Amplifier, 180-Volt Plate

Plate voltage—180 volts.

Screen voltage—90 volts.

Grid bias—3 volts.

Plate current—4.5 milliamperes.

Bias resistance—500 ohms,
Amplification factor—750.

Plate resistance—750,000 ohms.
Mutual conductance—lO()O micromhos.

*The suppressor grid is permanently connected
to the cathode inside the tube.

Socket No. 9, Jan. 21 issue.

41

Type of tube—Heater pbwer pentode.

ocket—Six contact.

Purpose—Power amplifier.

Overall height—4 11/16 inches.

Overall diameter—1 13/16 inches.

Heater voltage—6.3 volts.

Heater current—0.60 ampere,

Plate voltage—167.5 volts.

Screen voltage—167.5 volts.

Grid bias—I12.5 volts.

Plate current—17 nnl]mmperes.

Bias resistance—G550 ohms.

Amplification factor—215.

Plate resistance—120,000 ohms.

Mutual conductance—1,800 micromhos.

Maximum undistorted output—1,200 mxlliwatts.

Optimum load resistance—11,000 ohm
Socket No. 15, Jan. 21 1ssue

52

Type of tube—Filamentary two-grid power
Sockei—Five contact.

Purpose—Classes A and B power amplifier.
Overall height—4 11/16 inches.

Overall diameter—1 13/16 inches.

Filament voltage—6.3 volts.

Filament current—0.3 ampere.

Class A Amplifier

Plate voltage—100 volts.

Grid bias—Zero volts.

Plate current—42 milliamperes.

Amplification factor—5.

Maximum undistorted output 1,500 milliwatts.
Optimum load resistance—2,000 ohms.

Class B Amplifier

(Average for two tubes)
Plate voltage—180 voits.
Grid bias—Zero volts.
Plate current—6 to 40 milliamperes.
Maximum undistorted output—6,000 milliwatts.

Optimum plate resistance—9,000 ohms, minimum.

Socket No. 7, Jan. 21 dsswe.

tube.

85

Type of tube—Heater duplex diode triode.
ocket—Six contact.

Purpose—Detector and amplifier.

Overall height—4 17/32 inches.

Overall diameter—1 9/16 inches.

Heater voltage—6.3 volts.

Heater current—0.3 ampere.
Amplification factor—8.3.

Amplifier, 135-Volt Plate

Plate voltage—135 volts.

Grid bias—10.5 volts.

Plate current—3.7 milliamperes.

Grid bias resistance—2,800 ohms.

Plate resistance—11,000 ohms.

Mutual conductance—750 micromhos,
Maximum undistorted output—75 milliwatts.
Optimum load resistance--25,000 ohms.

wwWwW americanradiohistory com

Amplifier, 180-Volt Plate

Plate voltage—180 volts.

Grid bias—13.5 volts.

Plate current—6 milliamperes.

Grid bias resistance—2,250 ohms.

Plate resistance—8,500 ohms.

Mutual conductance—975 micromhos.
Maximum undistorted output—160 milliwatts.
Optimum load resistance—20,000 ohms.

Amplifier, 250-Volt Plate

Plate voltage—250 volts.

Grid bias—20 volts.

Plate current—8 milliamperes.

Grid bias resistance—2,500 ohms.

Plate resistance—7,500 ohms.

Mutual conductance—1,100 micromhos.

Maximum undistorted output—350 milliwatts.

Optimum load resistance—20.000 ohms,
Socket No. 13, Jan. 21 issue.

89

Type of tube—Heater power pentode.
Socket—Six contact.

Purpose—Power amplifier.

QOverall height—4 17/32 inches.
QOverall diameter—1 9/16 inches.
Heater voltage—6.3 volts.

Heater current—0.4 ampere.

Class A Triode

(Grid No. 1 is contrval grid. Grids Nos. 2 and 3
tied to plate.)

Plate voltage—180 volts.

Grid bias—20 volts.

Plate current—17 milliamperes,

Bias resistance—1,200 ohms,

Amplification factor—4.7.

Plate resistance—3,000 ohms.

Mutual conductance—1,570 micromhos.

Maximum undistorted output-—300 milliwatts.

Optimum Joad resistance—7,000 ohms.

Class A Pentode

(Grid No. 1 is control grid. Grid No. 2 is screen.
Grid No. 3 is tied to cathode.)

Plate voltage—180 volts.

Sereen voltage—180 volts.

Grid bias—18 volts.

Plate current—20 milliamperes.

Bias resistance—800 ohms.

Amplification factor—135.

Plate resistance—82,500 ohms.

Mutual comluctance—-l 635 micromhos.

Aaximum undistorted output—1,500 milliwatts.

Optimum load resistance—S8,000 ohms.

Class B Triode

1 and 2 tied together.
tied to cathode.)
(Awverage for two tubes)

Plate voltage—180 volts.

Grid bias—Zero.

Plate current—6 to 50 milliamperes.

Maximum undistorted output—6,000 milliwatts.

Optimum load resistance 9,000 ohms, minimum.
Socket No. 14, Jau. 21 issue.

Type LA

Type of tube—Filamentary power pentode.
Socke:-—Five contact.

Purpose—Power amplifier.

Overall height—4 11/16 inches.

Overall diameter—1 13/16 inches.
Filament voltage—6.3 volts.

Filament current—0.3 ampere.

Amplifier, 135-Volt Plate

Plate voltage—135 volts.

Screen voltage—135 volts.

Grid bias—9 volts.

Plate current—I12 milliamperes.

Amplification factor—100.

Plate resistance-—53,000 ohms.

Mutual conductance—lQOO micromhos.
Maximum undistorted output—700 milliwatts.
Optimum load resistance—9,500 ohms.

Amplifier, 165-Volt Plale

P’late voltage—165 volts.
Screen voltage—165 volts.
Grid bias—11 volts.
Plate current—17 milliamperes.
Amplification factor—100.
Plate resistance—48,000 ohms,
Mutual conductanc&Z 100 micromhos.
Maximum undistorted output—1,200 milliwatts.
Optimum load resistance—8,000 "ohms.
Socket No. 7, Jan. 21 issue.

(Grids Nos. Grid No. 3

A THOUGHT FOR THE WEEK

HE old-time Radio - Keith - Orpheum

bookers have gone into the radio ﬁeld
in the same capacity. They are not hand in
glove with grand opera .rmqer.r and high-
brow professors and Scientists but what they
dow’t know about the entertainment field in
general isnw’'t worth knowmg Advertz'.ring
agencies with radio connections should tie
up unth one of these chaps. Thev're worth
their weight in saleable show contacts and
Fnowledge of the game.
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p-to-date
et Tester

SET analyzer intended to meet

existing requirements, and that

anticipates the requirements of tubes
soon to come out, is diagrammed here-
with. It provides for current, voltage and
resistance measurements, and a receiver
may be tested when operating or non-
operating. All the standard requirements
are taken care of, but unusual type of
tubes will require special adapters to per-
mit putting the analyzer plug into the
receiver socket by way of these adapters.
That is, receivers using tubes with seven-
hole, six-hole, UX or UY sockets may be
tested, but sets with UV-199, UX-199,
Kellogg overhead heaters, and other un-
usual tubes will require the extra
adapters, which are obtainable.

The analvzer plug is of the latest pat-
tern, having a seven-pin base, latch lock
connecting to alternative grid caps, and
an eight-lead cable. There are seven
leads for the seven positions of a seven-
hole socket, while the eighth lead runs
from the internally joined grid caps, and
is used for all overhead grids.

Analyzer Plug Removable

Instead of having the analyzer plug
permanently attached to the analyzer it is
removable, so as not to be dangling in
the way when the device may be used for
independent testing, such as resistance
measurement or separate use of the
meter. To accomplish this a plain handle
plug with at least an eight-pin base is
required, also a socket to receive this
plain-handle plug, distinguished from the
analyzer plug by absence of latch lock
and grid caps.

However, there is about to be marketed
a nine-pin base plain-handle plug, and
as there is a socket with nine holes, the
universal, ordinarily used for receiving
UX, UY and six-pin tubes with auto-
matically errorless connections, that plug,
with the universal socket, is used, with
one prong and one socket connection
blanked.

The universal type socket, besides serv-
ing as receptacle for the plain-handle
plug, is used again (second socket) for
receiving the tube taken from the re-
ceiver. Since it will take UX, UY and
6-pin bases only, an adapter is necessary
to permit insertion of a 7-pin tube. This
is of the 6-pin bottom, 7-hole top type.
The seventh lead is the control grid,
brought out through the socket to a
lead terminating in a pin jack plug. This
pin jack on the analyzer picks up the
general control grid positions of the six-
pin universal socket where such grid is
other than the overhead grid.

The above method of adaptation is
used in lien of providing an extra or
third socket of the 7-pin type on the
analvzer panel

Switching Operations

Most of the operation is by switching,
once the plug connections are made and
the tube inserted in the analyzer. The
main switch is for seven different current
circuit readings, with two positions for
voltage reading, one of these two obverse
the other reverse. That is, two positions
afford reversing switch service.
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A Switching
Analyzer

Suppose that current is to be measured.
It is necessary to open a closed circuit to
insert a meter between the switch points.
Thus if a switch is used that is of the
double-pote seven-throw type, and if
across two companion poles the circuit-
opening switch is connected, and if at
any one of these positions the double-
pole circuit is closed while the single-pole
circuit is opened, the current meter will
be put in series with the line. For the
two remaining positions the single-pole,
single-throw action afforded Dby the
circuit-opening switch is not used.

So as the switch is moved from any
one position to the next of the seven, the
circuit in which the meter formerly was
is closed, and continuity prevails. The
action 1s simultaneous, that is, any one
position of the multiple switch closes two
circuits at the same time it opens one.
Two sliders SL are necessary for the
closing operation, but an insulated ele-
ment CO simply moves between the single
circuit scctions to pry them apart, so no
connection is made to the circuit-opener,
hut only to the pertinent lugs on the
switch. These lugs are on the same plane
in the rear, and there are two of them
for each position. The two other lugs at
front are for the circuit-closing opera-
tion, that is, to interpose the meter be-
tween tlie otherwise opened points, except
for the two voltage positions.

Shunts and Multipliers

Besides being able to slide the meter
in series with a circuit it is necessary of
course to have the meter adjusted to the
proper sensitivity. Therefore the current
shunts should be properly selected, and
either a switch used, as shown, or the
binding posts of an existing multi-range
meter. One of the current shunt posi-
tions should be zero shunt, so that the
meter is available for external or internal
use as a 0-1 milliammeter (if that is its
highest sensitivity).

Two switches, ordinarily closed, but
opened when the key is depressed, are
protective. One is shown across the
circuit-opening section of the filament
current reading. Since filament or heater
current will be much higher than the
other currents, the meter is shorted out
when the multiple switch is in position
for this reading, as a warning that the
meter must be at very low sensitivity
(will handle much current), otherwise an
accidental inclusion would ruin a sensitive
meter. Depress the key, after proper
meter adjustment, to obtain the reading.

Moreover, the current readings at all
times are obtainable only by depressing
the key of the general protective switch.

Cathode Differences

The voltage readings may be taken with
either the cathode or the negative fila-
ment as datum. In a-c tubes, or tubes
of the automotive series, combination a-c
and d-c type as used in universal re-
ceivers, the reading is taken between
cathode and higher voltage. This is the
correct method, since the other elements
are voltaged in respect to cathode. Ouly
B minus normally would be negative in
respect to cathode. In battery-operated
sets, and in a-c sets using flamentary
cathodes, voltages are in respect to If
minus, or for the a-c cases, cither side
of the filament, since heater is assump-

(Continued on next page)
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CLARION MODEL 300

14-Tube Superheterodyne with Class B Audio
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FIG. 1

The circuit diagram of the Clarion, Model 300, fourteen- tube superheterodyne. Class B amplification and push-

HE Clarion Model 300 superhetero-
dyne is a fourteen-tube, two-speaker
receiver incorporating such recent
features as Class B amplification, diode
detection, automatic volume control, tone
control, and tone compensation. It uses
two r-f tuned circuits and one r-f ampli-

fier. Its oscillator is entirely separate:

irom the mixer tube except for the inten-
tional coupling between the two. Follow-

pull driver are features.

ing the mixer are two 58 type i-f ampli-
fiers, two doubly tuned i-f transformers
and one with tuned secondary.

The i-f amplifier feeds into a diode de-
tector consisting of two 56 tubes con-
nected in parallel. the grids acting as
anode and the cathode and plates acting
as cathode. The load resistance on the
diode is only 100,000 ohms, and it is fol-
lowed by a resistance-capacity filter con-

sisting of one 0.0005 mfd. shunt condenser,
a 100,000 ohm resistor in series, and a
0.00025 mfd. in shunt. The termination of
this filter is a 0.1 mfd. condenser and a
0.5 megohm potentiometer, the slider of
which goes to the grid of the first audio
amplifier. A tone corrector consisting of
a resistor, a radio frequency coil, and a
condenser, all in series, is connected
(Continued on next page)

Set Analyzer That Covers The New 8-Connection Tubes

(Contmued from preceding page)

tively grounded at center, although 1in
some instances the a-c¢ filamentary tube
1s positive at filament, in respect to ‘B
minus, including, of course, power tubes
in sets that do not provide bias for these
tubes from negative leg rectifier choke
drop. In any event, actual cathode,
whether in heater or filamentary tubes,
may be positive or negative, hence the
reversing function of the current switch’s
voltage positions is necessary. The single-
pole double-throw switch picks up either
independent  cathode or filamentary
cathode.

The cathode voltage itseli could not
be read by this method, for lack of access
to negative, so a ground post is used for
connection to receiver.

But to read the voltages the proper
multipliers must be in service. It was

assumed that three current ranges of less
sensitivity than the meter’s would be used,
and again it is assumed that three differ-
ent voltage scales will be required, hut
i it is desired to increase these, the
change may be made readily, by including
extra positions on the switch and provid-
ing the extra resistors.

So to read voltages. the best plan is
to have the voltage multiplier set for
least sensitivity (highest voltage), and ad-
just the circuit-selector switch for voltage
to be read. The voltage multiplier of
lower resistance always may be used as
desired, but the precaution about using
the highest resistance is naturally the
protection of the meter.

The only other purpose is that of re-
sistance measurement. If the single-pole,
triple-throw voltage multiplier switch is
set at any of the three positions, the
resistance of one of the multipliers is

www americanradiohistorv com

always in circuit, which is some protec-
tion. \When the double-pole-nine-throw
switch (at right), used for voltage source
pickup, is set at any position there must
always be a voltage multiplier resistance
in circuit, vet none is desired now except
the special ones for resistance scaling.
Hence connecting the one switch to the
other, as diagrammed at lower right,
shorts out the multiplier that may be in
the voltmeter circuit, and the battery and
series resistor specially selected therefore
are in circuit. The resistance measure-
ments R for external use are made be-
tween the positive and negative output
pin jacks. the same positions where volt-
age E is read. but for resistance measure-
ment in a cold receiver, cathode or fila-
ment may be used for which purposes
two pin jacks are included, while the
other points are picked up by jacks inter-
posed in the voltage-selection Iline.
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(Contintied from preceding page)
across a portion of the potentiometer

resistance.
The A-V-C

For automatic volume control another
56 is used as a diode. The input to this
tube is taken from the plate of the seco_nd
i-f amplifier tube, the coupling device
being a 0.00025 mfd. condenser. 'The load
resistance on this rectifier is 0.5 megohm.
The full rectified voltage developed across
the load resistance is applied to the grids
of the r-f amplifier, the mixer, and the
two i-f amplifiers.

In addition to the a-v-c there are two
manual volume controls. One is in the
antenna-cathode circuit of the first tube.
There is a fixed bias resistor of 1,500 ohms
in the cathode lead, which serves to limit
the bias, and between this fixed resistance
and the antenna is a 10,000-ohm potenti-
ometer, the slider of which is connected to
ground. This serves as a manual control
of the input to the set. The second manual
control is in the input circuit of the first
audio tube, and it was mentioned before in
conjunction with the diode detector.

A tone control consisting of a 0.05 mid.
condenser and a 100,00 ohm variable re-
sistor is connected between the plate of
the first audio tube and ground.

Push-pull Driver

The driver stage for the Class B ampli-
fier consists of two 56 tubes in push-pull,
coupled by transformer to the first stage
of audio. Across the secondary of this
transformer, or from grid to grid, is a
50,000 ohms resistor, which serves to level
out the transmission characteristic and to
eliminate undesired effects due to grid
current. The 65,000 ohm resistor from the
center tap of the winding to ground serves
a similar purpose. A resistor of 1,500
ohms serves to bias the two 56s. This is
not by-passed because the stage is push-

ull.

P Between the driver stage and the Class
B amplifier is a step-down transformer of
a special kind. Both windings are center-
tapped aird the secondary has compara-
tively few turns.

The two 46 tubes in the Class B power
stage are operated at zero bias and with
a plate voltage of 400 volts. This is about
twice the highest voltage on auy of the
other tubes. The difference is due to the
fact that the drop in two series-connected
field coils, each with a drop of 100 volts,
is utilized on the power tubes while it 1s
not on the other tubes,

Two Speakers

The presence of two field coils in the
filter suggests that there are tyo speakers
in the receiver, and that is a fact. One of
these, of course, is designed to be efficient
on the low irequencies and the other on
the high. The two voice coils are con-
nected in parallel to the secondary of the
push-pull output transformer.

Across the primary of the output traus-
former is another device for limiting the
output on the extremely high frequencies,
mainly the hiss which is prevalent in
supersensitive receivers, especially of the
superheterodyne type. This device is a
0.005 mifd. condenser in series with a
10,000-ohm resistor between the two plates
of the Class B amplifier.

The two field coils serve as filter chokes
for all the tubes except the two final
power tubes. The cathode returns of all
these tubes are grounded and so is one
side of the two field coils. The plate cur-
rent must return to the high voltage wind-
ing center tap through the cho<es. In the
case of the two power tubes, however,
the chokes are not a part of the filter,
for the filaments of these tubes are con-
nected directly to the center tap.

This method of connection is necessary
because the regulation of the supply to
the Class B amplifier must he very good.
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FIG. 2
Plan of the Clarion Model 300 superheterodyne.

and it could not be if the two field coils
were part of the filter. The only choke
used for the power tubes is a 90-ohm
choke in the positive lead of the B supply.
Most of the filtering for the Class B
supply is obtained {irom the by-pass con-
densers.

The additional choking afforded by the
two field chokes is necessary for the Class
A amplifiers and detectors, for if it were
not used there would be considerable hum.

The manufacturer’s service manual sets
forth the following:

General: The shipping weight of the
Model 300, when packed, is 132 Ibs. The
dimensions are height, 4415 inches, width
25 inches, depth 14 inches. The tube com-
plement is as follows: Four 58, seven 56,
two 46, one 82. Power is 129 watts at 115
volts.

Antenna: A standard outside aerial of
at least 60 ft. including lead-in should be
used. It is important that the antenna be
well insulated and spaced away from ob-
jects which would tend to shield it and
cause loss of power through high capacity
effects, if peak performance is expected,
ordinarily, however, an inside aerial can
be used.

Ground: A good ground should be used
to assist in eliminating noises, which might
otherwise spoil the signal.

Operation: The set has four controls.
The right hand lower knob switches the
set off and on and controls the tone; the

left hand lower knob controls the volume;
the upper center knob is the station selec-
tor, and the lower center knob is the noise
suppressor control. The tuning meter
located directly above the dial indicates by
the peak swing of the pointer when a sta-
tion is tuned to exact resonance,

This set can be tuned in two distinct
ways, as suits the user; first the volume
control can be turned back to the mini-
mum position, and the noise suppressor
control advanced to its maximum position.
Absolute silent tuning can be accom-
plished by merely watching the indicating
meter, and the volume control can be ad-
vanced when the peak swing is recorded
and the program brought in. The second
method 1s to adjust the noise suppressor
control for local noise conditions by
advancing the volume control and tuning
between stations, then retarding the noise
suppressor control until local interference
noises are reduced to a comfortable mini-
mum. The noise suppressor control can
then be left in this position, permanently,
and stations then tuned in either by audi-
bility alone or by audibility and indicator
readings. The tone control will of course
be set by the owner to suit the taste.

Tests: By popular demand of service
men and service organizations, the conti-
nuity test tables used in previous manuals
is being replaced by an accurate circuit
resistance analysis. These readings were

(Continued on next page)

CIRCUIT RESISTANCE ANALYSIS
Model 300, socket to ground

Screen Suppr.
Stage Grid Cathode  Heater Plate G G

RoF oo, Infinity 1,450 1 6,100 3,350 1,480
Ist Det. o.qeon:-nues Infinity 5,000 1 6,600 3,350 5,000
Tst I F. o atia b et Infinity 500 1 6,600 3,350 500
2nd I B &% assamih o Infinity 500 1 6,100 3,350 500
Oscillator  ........... 100,000 .07 1 3.400 i za ki
AVC oo 500,000 500 1 500
Ist diode ............ 100,000 500 1 500
2nd diode .......... 100,000 500 1 500
AL B amnnet peadomemee 500,000 350 1 8,600
Driver 1 andns mamoes 68,000 1,500 1 6.400
D EIVER i b el SF 68,000 1,500 1 6,400
1 Class “B” ......... 3,250 3,250 6,300
2 Class “B” aoszslihaes 3,250 3,250 6,300
Rectifier ............ 6,100 3,400

Note: Readings of one wmegohm and over are given as “infinity.”

The first three sig-

nificant figures, only are interpreted from the ohmmeter i each rveading: the individual
resistance i the circuit can be readily checked wpon remozal of chass’s.
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VOLTAGE OF ANALYSIS cuited by-pass condenserbor a higlh re-
sistance connection to a by-pass, also to
Model 300 disarrangement of wiring in the r-f end
No. Stage Tube A B C K Se. G. 1p. Su.G. of the chassis.
1 RF ... 58 22 180 5 7 85 7 7. Hum: The set has the minimum com-
2 1st Det. ... 38 22 180 1. 7. 85 1.2 7. mercial hum in operation. A loud hum
3 Oscillator .. 56 22 100 0 0 0 10. .. might be due to a defective filter choke or
4 1st if. ... 58 21 190 4 4, 90 3. 4, condenser, an open audio grid, or a defec-
5 2ndif .... 58 20 190 2 4, 90 2. 4, tive type 82 tube. ) )
6 AV.C ..... 56 2.0 0 0 4. 0 Noise: Other than static or interference,
7 Diode ..... 56 2.1 0 0 4. 0 noise might be due to tubes, poor connec-
8 Diode ..... 56 21 0 0 4. 0 tions or speaker voice coil rubbing.
9 AF. ...... 5 22 180 0 10. 2. 5 Poor Sensitivity: Might be due to a
10 Driver 1 .. 56 2.3 185 0 8. 3. high resistance connection in the coils of
11 Driver 2 .. 56 2.3 185 0 8. 35 the antenna, oscillator, first detector or
12 Class “B” 1 46 22 400 0 0 5. . intermediate frequency stages. Go over
13 Class “B” 2 46 22 400 0 0 . 5. . the connections with a hot soldering iron.
14 Rectifier ... 82 2.3 300 . .. .. .. . Rough handling in shipment will not ordi-

Vol. control “full on.”

Noise Suppressor “full open.”

Tested with Weston model 565 analyzer.
Line: 115 volts.

(Continued from preceding page)
taken with an accurate ohmmeter con-
nected between ground on the chassis and
the various prongs at the sockets. Th‘e
schematic diagram of the receiver circuit
is given with complete resistance values
across the r-f coils, audio transformer
windings, choke coils, etc., and we are
sure you will find this up-to-date method
of service analysis, practical and accurate.
The readings were taken with the volume
control and noise suppressor in the “full
on” position, all tubes and pilot light re-
moved. The tolerance for resistors is ten
percent, plus or minus. When taking low
resistance readings such as cathode or
heater, be very sure you have made good
contact at socket and ground or an
erroneous reading will almost certainly
result.

We cannot neglect the fact, however,
that circuits are sometimes tampered with,
when a simple tube replacement, installa-
tion adjustment, or power supply correc-
tion is required. The average fault can
be located readily by reference to the
Resistance Analysis or to the Voltage
Analysis given in this manual. The fol-
lowing resume may be helpful:

Fading: Since this receiver employs the
automatic volume control circuit, fading
would be due to a defect around the a-v-c
circuit or in the a-v-c type 56 tube.

Weakness: Since the tuning meter on
the front panel indicates plate current for
the first detector and first i-f tubes, a
weakness in the r-f first detector, or first
i-f will cause the meter pointer to have a
restricted swing, whereas if weakness has
developed in a circuit subsequent to those
mentioned, the needle will swing {reely,
although the output of the set is weak.

Harmonics: A broadcasting station, at
exactly one-half the frequency of a de-
sired station that has been tuned in, can
set up a harmonic that might interfere if
the harmonic wave were powerful enough.
Use a wave trap for individual cases or
change the direction of the aerial.

Image Frequency Signals: A signal 350
k.c. lower than that tuned in, if very pow-
erful, may be impressed upon the first
detector and amplified. The set has excel-
lent “image ratio” characteristics and this
type of complaint will be rare. Change
the direction of the aerial or reduce the
size or use a wave trap.

Oscillation: May be due to an open cir-

narily jar the trimmer condenser out of
setting, and they should be adjusted only
as a last consideration. See trimmer ad-
justment instructions. As mentioned pre-
viously, the tuning meter pointer will have
a restricted swing if the “insensitivity” is
due to a defect in the circuits prior to and
including the first i-f stage. A defective
connection in the grid cap of the type 58
tube is a common cause.

Poor Selectivity: Where poor selectivity
develops in use, the instructions for poor
sensitivity above would apply.

Program Cutting Qut: A test of circuit
voltage and current values will ordinarily
indicate the stage affected. Where voltage
and current values are O. K. while the set
intermittently cuts out, check the grid cir-
cuits of the first detector, r-f, oscillator,
and intermediate frequency stages, par-
ticularly at the connections to grid and
ground, and go over the joints with a hot
soldering iron if any defect is found. We
might mention that if the voltage and cur-
rent values are measured while the set is
tuned to constant signal, defective grid
connections at the r-f, oscillator, or i-f
stages WILL show a change in voltage
and current values when the defective
component is tapped; this provides a more
dependable test.

Poor Tone: This condition is usually
found in the speaker; tubes developing
defects, or improper voltage and current
values in the second detector.

Two New Special Autodyne Tubes
and a Duo-Diode-Pentode Coming

Four special-purpose tubes are to be an-
nounced soon and all four will have seven-
pin bases with overhead grid cap. One
will be the 2A7, for use as an autodyne
tube, and providing electron coupling of
the oscillator unit to the modulator unit
of mixer as a part of the internal con-
struction. This is a 2.5-volt heater type
tube, for a-c operation, and the companion
tube of the automotive series will be the
2B7, with 6.3-volt heater for a-c or d-c
operation.

The other model, in two forms, will be
a duplex diode with a very high mu pen-
tode, and will be designated the 6A7 for
2.5-volt a-c heater and the 6B7 for 6.3-
volt a-c¢ or d-c heater. Thus this tube
classification represents a further devel-
opment of the 55 and 85.

The 2A7 will have a conversion conduc-
tance of 475 micromhos at specified oper-
ating conditions. This is defined as the
ratio of the intermediate frequency com-
poncnt of the mixer output to the radio
frequency voltage input. The control
grid, 4, should have at least minus 3 volts
bias, and when the bias is as high as minus
50 volts the conversion conductance is 2.
So the tube is of the remote cutoff type
and may be subjected to automatic volume
control, or automatic bias control, along
with other tubes in a receiver.

Unipotential Cathode

The tube may get very hot under cer-
tain conditions of operation and therefore

provision should be made for cooling by
radiation and convection. The cathode
preferably should be connected to the
midtap of the filament winding, so there
is no bias between the heater and the
cathode, and any resistance interposed be-
tween the heater and the cathode should
be as low as possible to prevent hum. If it
is necessary for certain circuit require-
ments to have a resistance between them,
as for biasing, there should be across it a
bypass condenser of large capacity (4 mid.
minimum) and the potential difference
should he as low as possible.

The Duplex-Diode Pentodes

While official information about the four
tubes has not yet been released, this pre-
liminary and unofficial statement of the
characteristics and purposes is close to
what the official data will reveal.

The 2A7 may take 250 plate volts, screen
(combined grids 3 and 5) 100 volts,
anode grid (2) 250 volts and control
grid (4), minus 3 volts minimum. The
parenthetical numbers are the official ones
to indentify the various grids. A resistor
is needed in the oscillator grid (1), not
critical, but around 50,000 ohms in general,
and depending on voltages used on other
elements. Total cathode current will be
il ma typically, but under no circum-
stances should be permitted to exceed 14
ma. The plate resistance will be 300,000
ohms. High gain features the tube for
combined mixer service.

www americanradiohistorv com

The code for the socket will be, assum-
ing bottom view with heaters toward you,
going around to the left from the left-
hand bottom-view heater: plate, combined
grids 3 and 5, grid 2, grid 1, cathode. The
cap is grid 4.

The a-c duo-rectifier with pentode am-
plifier will take 250 plate volts, 50 screen
volts and minus 4.5 grid bias volts, where-
upon 0.65 ma will flow. The plate resis-
tance will be 200,000 ohms. Under these
conditions the mu will be 730, but at 180
plate volts and other voltages lower ac-
cordingly, the mu runs as high as 840.
These represent by far the greatest mu
values in receiver tubes.

The mutual conductance at 250 vqlts on
plate and other voltages accordingly will
be 1125 micromhos, thc screen voltage
then 125 volts, the bias minus 3 volts, the
screen current 2.3 ma, the cathode current
cutoff point minus 21 volts.

While such a tube may not be given a
power output rating, nevertheless the tube
may be used by economical manufacturers
of small sets so that the detector and out-
put tube are in one envelope, thus naking
possible a three-tube set, including a-c
rectifier, However, since the pentode is
obviously a voltage amplifier, the pentode
would be used more respectably to drive
an output stage.

The socket connections, bottom view,
starting from the left from left-hand
hcater, are: plate, screen, diode, diode,
cathode. Control grid is the overhead cap.
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12 TUBE” SUPERHE TERIDYINE
MODELS 430 - 440

The circuit diagram of the 12-tube Zenith superheterodyne, using twin speakers in parallel. The 59 tubes are

PARTS FOR MODELS 430 and 440

(Chassis 2033)

Dial and Meter Assembly

11-3

26-37
34-23
34-24
59-16
59-17
80-69
80-84

80-86

83-272
83-273
83-277
100-18
122-6
S-2255
S-2256
S-2265

22-112
*22-115

22-117
22-127

22-137
22-142
22-147
22-161
22-166

22-167
22-169

Dial string

Dial Strip

Large Hypoid Gear

Small Hypoid Gear
Volume Control Pointer
Tone Control Pointer
Dial String Tension Spring

Volume and Tone Control
Pointer Spring
Volume and Tone Control

Friction Spring
Volume Control Dial Strip
Tone Control Dial Strip
Pointer Guide Strip
Pilot Lamp
Shadowgraph Meter
Tone Control Pointer Cam
Volume Control Pointer Cam
Dial Drum Asembly

Condensers

.1 mifd. 300 volt (Filter)

.1 mfd. 200 volt (Eight used,
see footnote)

.5 mfd. 300 volt (Filter)

000025 mfd. 600 volt (A. V. C.
Grid)

.05 mfd. 400 volt (Oscillator
Plate)

4 mifd. 300 volt (Filter—25 cycle
only)

0005 mid. 600 volt (2nd De-
tector Plate)

Padder

Three Gang Variable

8 mfd. 500 volt (Filter)

8 mfd. 50 volt (2nd Detector
Cathode, Driver Cathode, and

used as triodes in push-pull output.

22-170
22-175

22-177

63-121
63-169
63-231

63-232
63-236

63-237
63-137
63-239
63-240
63-242
63-243
53-244
63-245
63-246
63-247
63-248

1st Audio Cathode)
.1 mid. 400 volt (Ist Detector
Plate, Tone Control)
002 mid. 600 volt (lst Audio

Plate)

2 mid. 400 volt (2nd Detector
Plate, Ist Audio Grid, Ist
Audio Plate)

Resistors

100M Ohm, 1 Watt (2nd De-
tector Plate)

400 Ohm, 14 Watt (A.V.C. and
Q.AV.C. Plates)

Volume Control and Switch As-
sembly

Tone Control Assembly

500 Ohm (wide metal) (Power

Tube Bias)

1500 Ohm  (narrow metal)
(Driver Tube Bias)

250M Ohm, % Watt (Driver

rid)

24M Ohm, 1 Watt (Oscillator
and 1st Audio Plate)

1900 Ohm, 4 Watt (R.F., 1st
Detector and I.F. Grid)

2500 Ohm, ¥4 Watt (A.V.C.
Cathode)

184 Ohm, 1 Watt (A V.C.
Cathode)

500 Ohm, %4 Watt (Acoustic
Filter)

1500 Ohm, 14 Watt (1st Detector
Cathode)

150 Ohm, 4 Watt (R.F. Cath-
ode)

8M Ohms, 14 Watt (1st Audio
Cathode)

50M Ohm, | Watt (2nd Detector
Plate and Cathode)
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46-49
46-55
49-50
49-51

52-33
57-341
78-56
78-57
78-58
78-59
78-60
93-167

93-168
95-135
95-137

126-109
136-2
136-4
MS-174
MS-195
MS-200

Sensitivity and Quiet Control

1 megohm, ¥4 Watt (A.V.C. Grid
and Cathode)

Coils

Antenna Coil

Oscillator Coil

Detector Coil

1st I.F. Transformer with Grid
Lead

2nd IF. Transformer without
Grid Lead

Miscellaneous

l.arge Control Knob

Small Control Knob

Dynamic  Speaker
transformer)

Dynamic Speaker (with trans-
former)

Speaker Multicord

Escutcheon Plate

Seven Prong Socket type 59

Five Prong Socket type 56

Six Prong Socket type 38

Six Prong Socket type 57

Four Prong Socket type 80

(without

Upper Cushion \Vasher f{or
Chassis Mounting

Lower Cushion Washer for
Chassis Mounting

115 volt 30-60 cvcle Power
Transformer

115 volt 25-30 cycle power
Transformer

Small Tube Shield

2 amp. Fuse for 115 volt sets
1 amp. Fuse for 230 volt sets
Power Choke

Large Tube Shield Assembly
Audio Transformer

[ Layout diagram on nevt page]
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The United American Bosch models 250 and 251 use a chassis following this diagram. The circuit is a 10-tube

superheterodyne.
R1 —100,000 ohms Cl —Trimmer C23—0.05 mfd. L2 —-R-F coil
R2 —100,000 ohms C2 —Tuning C24—100 mmf. L3 —R-F coil
R3 —100,000 ohms C3 —Tuning C25—0.05 mmf. L4 —R-F coil
R4 — 500 ohms C4 —Tuning C26—0.5 mid. LS —I-F coil
RS —500,000 ohms CS5 —Tuning C27—0.05 mid. L6 —I-F coil
R6 —100,000 ohms C6 —Alignment C28—0.05 mfd. L7 —I-F coil
R7 —100,000 ohms C7 —Alignment C29—0.05 mfd. L8 —I-F coil
R8 —500,000 ohms C8 —Alignment C30—0.05 mid. L9 —I-F coil
R9 — 1,500 ohms 9 —I-F C31—0.05 mid. L10—I-F coil
R10— 25,000 ohms Cl10—I-F C32—0.05 mfd. L11—Choke
R11—100,000 ohms Cl11—I-F C33—0.05 mid. L12—Osc.
R12—Center Tap C12—I-F C34—100 mmf. L13—Osc.
R13— 30,000 ohms C13—2nd Det. C35—0.05 mid. L14—Choke
R14— 1,000 ohms Cl4—Alignment C36—4 mfid. L15—Field
R15— 1,000 ohms C15—0.05 mid. C37—8 mid. L16—Field
R16— 3,700 ohms C16—0.05 mfd. C38—8 mid. L.17—Voice
R17— 2,270 ohms C17—0.05 mid. C39—4 mid. L18—Voice
R18— 230 ohms C18—0.05 mfd. C40—8 mfd.
R19— 1,280 ohms C19—0.05 mid. C41—8 mfd.
R20— 10,000 ohms C20—0.05 mfd. C42—0.01 mid. T1 —Power
R21—100,000 ohms C21—100 mmf. T2 —Input
R22— 5,000 ohms C22—0.05 mid. L1 —R-F coil T3 —Output

Temporary Condensed Service Parts
List for Model 250 and 251
Receivers
Main Assemblies
103562 Chassis with tubes (250)
104064 Chassis with tubes (251)
103796 Two speakers on baffle
103731 Speaker only (small)
103669 Speaker only (large)
103882 Cabinet wiéh plates (Model M)
oils
103712 Field coil (small speaker)
103675 Field coil (large speaker)
103586 Ist. and 3rd I-F transformer
103587 2nd I-F transformer
103519 Oscillator coil
103525 R-F transformer (single)
103526 F-F transformer (double)
103588 Coil for 1st I-F transformer
102463 Coil for 2nd I-F transformer
103584 Choke coil (small)
103554 Choke coil (filter)
Condensers

103950 Housed flter (250-251) 6
Where the tube sockets and some other parts are located in the Zenith 103740 Housed filter %251) s 3;vm:wlre

430 and 440 receivers. Article is on preceding page. (Continued on next page)

oMW 451 967
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Top view of the

chassis of the 58 RF

58 lst 1%

58 lst IF
\

568 0so,

Bosch models
250 and 251.
The tubes are
identified in the
drawing, as
well as antenna,
ground and
speaker plug
positions.

(Continued from preceding page)
101143 Cond. 0.0001 mfd.
103695 Cond. 0.01 mfd.—4 ply.
102493 Cond. 0.05 mfd.—2 ply.
102492 Cond. 0.05 mfd.—3 ply.
102498 Cond. 0.05 mfd.—3 ply.
104060 Antenna trimmer cond.

Fuse
101723 Fuse (2 amp.)

Knobs
103625 Dial knob
101445 Mute switch knob
102272 Antenna trimmer knob

Meter
103296 Tuning meter

Miscellaneous Parts
103560 Dial scale only
102282 Diaphragm (small)
102283 Diaphragm (large)
98713 Lamp for dial

Resistors
103539 Volume control {Round)
103858 Volume control (Square)
103548 Tone control
99583 500 ohms
100729 1,000 ohms
102095 1,500 ohms
100824 5,000 ohms
100825 10,000 ohms
100197 25,000 ohms
101722 30,000 ohms
100727 100,000 ohms
100194 500,000 ohms
100815 1 megohm
99412 Mid tap resistor
103614 Tapped resistor
Sockets
103686 Socket (4 prong)
103514 Socket (5 prong)
103513 Socket (6 prong)
Switch
103901 Mute switch
Transformers
103236 Power for RS 250
104144 Power with laminations for RS 251
103232 Output transformer
103578 Input transformer

Resistance Reveals
Identity of Windings

A power transformer with unmarked
leads may be identified by the resistance
of the windings. The highest resistance,
usually a few hundred ohms, is the high
voltage, center is at half the total resist-
ance. The primary may measure tens of
ohms. The 2.5 and 5-volt windings are of
low resistance, the 2.5 being the lower.

|

56 lst AF

| ——— 568 2nd Det.,

58 2nd IF

[T 280 Rect.

~>_—..

Socket Voltages, Bosch 250 and 251

Stage Tube Fil
R-F ... ... ... 58 24
IstDet. ............... 58 24
SC. i ieeaiaaas 56 24
Isty IZHL. . aweerts -+ - . somr: 58 24
2nd I-F. ...l 58 24
2nd Det............... 56 24
Ist A-F.o.............. 56 24
md AF.ooooele 245 24
2nd A-F............ ... 245 24
Rect, cvvvveniiinnnn... 280 48

245 Output

Plate Screen Cathode Grid
200 100 45 0
200 100 8.5 0

85 — 0 7.8
200 100 45 0
200 100 45 0
0 — 47 0
175 1 47 0
350 — — 55
350 — — 55

Note: These values are readings of a high resistance voltmeter to ground with the excep-
tion of the filament voltages. Cathode voltages are given for those tubes having the grid

at ground.

TRADIOGRAMS

By J. Murray Barron

A. Y. Tuel, Vice President and General
Manager of the Mackay Radio and Tele-
graph Company, announces that the
Union Oil Company of California has
awarded the radio contract for equipment
and service on its entire fleet of eleven
ships to Mackay Radio. Some of the
Union Oil ships had previously been
equipped and served by Mackay Radio.

x k%

At Luxembourg's International Indus-
trial Exposition the “diplome d’honneur,”
the highest award of the fair of united
industries, hsa been awarded to Fada
Radio.

* * *

From the Laboratory of the Universal
Microphone Co., Inglewood, Cal, comes
an item entirely new and of interest to the
radio amateur. This is a “4-in-1” unit
power supply (voice or c.w.) for short-
wave transmitters, and has been designed
specially for the new 47 tube crystal con-
trolled transmitter.

* kX

With the growth of the Arcturus Radio
Tube Company’s export business, T. P.
Feeney has been selected as export man-
ager. Mr. Feeney has been associated
with Arcturus since its inception in sev-
eral executive positions.

* x %

In keeping with the readjustment of
commodity prices, Thor’s Bargain Base-
ment passed on to the radio experimenter
and set builder the benefit of these sav-
ings. An entirely new and especially
attractive window display has been made
in the street store. In the parts and ser-
vice basement there are on demonstration
the three kits that have proven so popular.

* % x

All sections of the country are keenly
alive to the adaptability of the universal
ac-dc receiver. The construction is so
simplified that many are building them. In
fact, manv who heretofore have never at-
tempted any radio construction are buying
the assembled chassis and making the few
necessary connections.

* ok *

The show windows of the leading radio
stores are now featuring some excellent
buys in full-sized receivers. Standard
names of national repute are on display
with types and prices to suit everybody.

www americanradiohistorv com

The buying is on the up grade as in this
type of a receiver the bottom has been
reached for the winter, with indications of
a higher price later on.

* X %

The demand for short-wave receivers
and converters is on the increase and gives
every indication of a greater briskness
during the balance of the Winter and
during the Spring. The reception from
all over the world is so frequent that those
not familiar with short-wave reception or
those who experimented years ago would
hardly credit the present real catches on
the air.

* k%

Postal Radio Corp., 137 Liberty Street,
New York City, reports a steady demand
for parts for the construction of the small
handy universal receiver. As the demand
is from all sections of the country, includ-
ing Canada, it is a good indicator that
there is considerable money to be spent on
radio provided you have a live number.

* %k X

A number of servicemen and set build-
ers have written in regarding the mail
order catalogue of the New York houses,
but some are interested in any reliable
organization that issues a regular cata-
logue with a good selection of merchandise
from any section of the country.

Literature Wanted

P. D. Nauta, C/o Nauta’s Radio Service, 1353
Kalamazoo Ave,, S.E., Grand Rapids, Mich.
J. W. Kountz, 1018 Grant Ave., Baxter Springs,

Kans.

T. J. Dunn, 36 Lincoln St., Wilkes-Barre, Penna.

Donald E. Dunn (P. A. Equipment and Micro-
phones), South Bend, Wash.

J. I. Rhea, 204 N. 15th St., Fort Pierce, Fla.

Dr. R. Baribeau, Banque de Montreal, Pres de la
Traverse, Levis, P. Q., Canada.

A-An-N Radio éervice, W. R. Newcomb, 1%
Tache Ave., Norwood, Winnipeg, Canada,

VVIillard’s Radio Hospital, 2237 Rice St., Chicago,
11

George Manta, Jr., 4328 N. Sacramento Ave., Chi-
cago, Ill.
John Scorby, 4616 N. Racine Ave., Chicago, Ill.
John P. Petroskey, 2828 West 38th Place, Mec-
Kinley Park Sta., Chicago, Il
Saﬁn_ hKurlandsky, 561 Broadway, South Haven,
ich,
E. K. Campbell, 1008 Delaware St., Mobile, Ala.
James Werner, Box 926, Breckenridge, Texas.
Horace Friday, Cleveland, N. Y.
Al(\)rﬁy Williams, 1300 W. Main, Oklahoma City,
la.
Gaston Bloncourt, G.B.T., Box 833, San Juan, P.R.
Woodruff Radio Service, Rochester, Penna.
Lewis H. Myers, 310 Stillman Hall, Colgate Uni-
versity, Hamilton, N. Y,
William Trowell, R.R. 1, Bracebridge, Ont., Can-

ada.
C. W. Herzog, 4046 4th Ave., Altoona, Penna.
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at $6, without any other premium.

Radio University

/4 QUESTION and Answer Department. Only questions from Radio Uni-
versity members are answered.
sending subscription order direct to RADIO WORLD for one year (52 issues)

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

Such membership is oblained by

Determining Bias Resistance

HO\V is the bias resistance for an ampli-

fier tube obtained? 1 know that the
required bias is divided by a current but I
do not know what current?—W. T. ],
Seattle, Wash.

The required bias voltage is divided by
the current that will flow through the re-
sistance. If a table of tube characteristics
gives a certain plate current for a given grid
bias and plate voltage, then that current is
used. For example, if the required bias is
20 volts and the rated current is 8 milliam-
peres, then the bias resistance is 20/0.008, or
2,500 ohms. In case the tube is of the screen
grid type, then the screen current should be
added to the plate current, for the screen
current, too, will flow through the bias re-
sistance. It is customary to assume that
the screen current is 1/3 the value of the
plate current in case the screen current is
not given. IHence if the plate current alone
is used in computing the grid bias resistance,
3% of the value obtained should be the re-
sistance to use. Thus if we get a value of
2,400 ohms by using the plate current alone,
the actual resistance to use would be 1,800
ohms. Ordinarily, the grid bias resistance is
not critical.

* * *

Vacuum Tube Micrometer

HAT i1s a vacuum tube micrometer

and for what purposes is it used? I
have a problem requiring the measurement
of extremely minute changes in length and
I am wondering if the vacuum tube microm-
eter is adaptable to it. Please explain the
principle of the device—W. G. M., Provi-
dence, R. T.

As the name indicates, the vacuum tube
micrometer is a device for measuring lengths.
Whether or not it is adaptable to your prob-
lem depends on that problem. You can easily
measure small displacements, angular and
linear, by means of the device. The angular
displacement would have to be translated
into a linear displacement. The principle
of the device is the measurement of a change
in capacity by means of a change in a het-
erodvne frequency. when the change is due
to a movement of one condenser plate with
respect to another. Two oscillators are
used, one of fixed frequency and the other
variable. If the frequency of the oscillator
is I, the change in frequency dF, the dis-
tance between the two condenser plates X,
and the change in distance dX. then dX
2XdF/F. If, therefore, the frequency is
10,000,000 cycles per second, the change in
irequency is one cycle, and the original dis-
tance hetween the plates is one millimeter,
then dX = 0.2 of one millionth millimeter.
The detection of a change of one cycle or
less is not impossible, the production of a
frequency of 10 million cycles is relatively
easv, and the placing of two condenser
plates within one millimeter of each other
1s not at all dificult. Hence the measure-
ment of a distance of 2/10,000,000 of a milli-
meter is quite possible. That is a shorter
distance than a wavelength of visible light.

LI ]

Stopping of Superheterodyne

N Y SUPER WORKS fine up to about
1.300 ke but from there to 1,500 ke is
completely dead so far as signals go. How-
ever, it makes plenty of noise. What do
you think is wrong with the set?>—W. E. R,
Minneapolis. Minn.
The svmptoms indicate that the circuit

starts to block at 1,300 kc. Put in a lower
value of grid leak in the oscillator and the
trouble will probably be over. Of course,
it may be that you have to touch up the
padding adjustments a little,

= = B

Tracking Condenser versus
Padding
‘ ‘ 7 HICH is better, using a tracking con-
denser or padding in the oscillator of a
superhetrodyne? Which is easier to use?—
T. H. N,, Baltimore, Md.

If the tracking condenser has been de-
signed correctly and if the correct induc-
tance coils are obtained for both the r-f and
the oscillator, better results can be expected
with the tracking condenser than with pad-
ding. Obtaining close tracking by the pad-
ding method is easier because it 1s not nec-
essary to hold the i-f tuning, the r-f induc-
tance, and the oscillator inductance to quite
as close limits. In the padding method we
have two independent variables, the trimmer
and the padding condenser. In the tracking
condenser we have only one, the trimmer.

* % %

Improving Qualily

WHY is quality of an amplifier improved

when a high resistance is connected
across the secondary of a coupling trans-
former? There is a slight loss in volume
but this is more than offset by the improve-
ment in quality.—T. W. C, Fall River,
Mass.

One thing is the matching that the resis-
tor effects. A transformer should work be-
tween two definite impedances, depending on
the ratio of turns. If there is no grid leak
across the secondary the transformer works
into an open circuit. Then there is no
match. If the mutual inductance between
the two windings is equal to the geometric
mean of the two inductances and this is
usually the case in audio transformers, the
square of the ratio of turns should equal
to the ratio of the two resistances. Suppose
that the transformer has a ratio of 3-to-one.
The square is 9. Also suppose that the plate
resistance of the tube ahead of the trans-
former is 10,000 ohms. The grid leak should
therefore be 90,000 ohms. If the ratio of
turns is five-to-one the resistance across the
secondary for the same plate resistance.
should be 250,000 ohms. This is the con-
dition for the transfer of greatest power to
the grid leak from the tube, not the condition
for getting the highest voltage on the grid.

* * *

Removing Hiss

THERE is a strong hiss in the output of
my superheterodyne receiver. What is the
cause of this and how can it be remedied ?—
R. E. D.. Lancaster, Pa.

The cause of the hiss is somewhat
uncertain but there are probably many
things responsible. Gas in the tubes pro-
duces hiss. Irregular emission of electrons
does also, and the irregularity is unavoid-
able. Even irregularity in the conductivity
of copper wire will cause hiss. Remedies
consist mainly of by-passing the hiss before
it reaches the loudspeaker. In imany sets
vou will find a condenser of 250 mmfd. or
more across the load resistance in the diode
detector where a condenser of 50 mmfd.
would be better were it not for the hiss.
Sometimes there is an r-f choke or two in
the circuit to take out some more hiss.
Sometimes a condenser of 0.006 mfd., con-
nected across the loudspeaker primary, is
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used for cutting out the racket. Any con-
denser across the line, that is, from the
plate to ground or from the grid to ground,
will help to cut it out. Also choke in series
with the line will cut out some. Tight
coupling between coils will increase it be-
cause the higher side {frequencies come
through better. Loose coupling and high
selectivity will reduce it.

* * *

A Kerr Cell

“7HAT is a Kerr cell? I have heard
that it is used in television in place of
the neon tube. If that is correct it must
be a kind of light source.—E. S. D., Newark,
N. J.

A Kerr cell is a light valve, not a light
source. In the first place there are two
polarizing Nicols placed so that the light
from an arc lamp passes through. Then there
is a cell containing a special fluid which has
the property of turning the plane of polar-
ization of light when an electric force is
applied across it. And the rotation of the
light is proportional to the force. The light
passes one Nicol and becomes polarized.
Then it passes through the cell. Finally it
passes through the second Nicol, if it can.
If there has been no rotation of the plane of
polarization then it passes through the sec-
ond Nicol as easily as the first. If the ro-
tation has been 90 degrees no light passes
through the second and the light is com-
pletely cut off. The arc light, the two Nicol
prisms, and the cell take the place of the
neon tube. The Kerr cell enables the use
of white light for television, and a great
deal of it.

* k%

Parallel and Series Resonance
HAT is the difference between series
and parallel resonance? Are the two

not exactly the same in so far as the relation
between inductance and capacity and fre-
quency goes?—E. W. R., Hartford, Conn.

The difference between series and parallel

resonance relates to the location of the driv-
ing voltage in respect to the elements of the
circuit. If the voltage is in series with either
the coil or the condenser and these are con-
nected in series, the circuit is a simple series
one and the resonance is of the series type.
At resonance the only impedance offered by
this circuit is the resistance, which is very
small in most cases. At resonance the cur-
rent is maximum and the voltage across the
coil and the condenser together is extremely
small. In parallel resonance the coil and
the condenser are connected in parallel and
the driving voltage is also connected across
them. The circuit formed consists of the
voltage in series with the coil and the con-
denser in parallel. If we define resonance
as that condition when the current is in
phase wih the voltage, the impedance of the
parallel circuit is I./RC, which is a very
large number. The resonance current is
extremely small. In series resonance the
frequency at which the current is in phase
with the voltage is determined by LC but in
parallel resonance it is determined also by
the resistance in the coil. The square of
the parallel resonance frequency divided by
the square of the series resonance frequency
is (1 —R°C/L). 1If the inductance in the
tuned circuit is 250 microhenries, the ca-
pacity 250 mmfd., and the resistance of the
coil is 10 ohms, the two fregencies would
differ by only 50 parts in one million. If
the resistance in the circuit were 100 ohms,
the inductance and capacity remaining the
same, the two frequencies would differ by
S parts in one thousand.
* * *

Harmonic Response

IF THE signal frequency is doubled and

also the second harmonic of the oscillator
frequency is produced strongly, would the
signal be received bv beating of the two?
\unld it come in at the same setting of the
oscillator as if the two fundamentals were
beating in the regular manner?—H. J. L,
Brooklyn, N. Y.

The regular signal comes in when the
oscillator is set so that Fo=F -+ {, in which
Fo is the oscillator frequency, F the signal
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(Continued from preceding page)
frequency, and f is the intermediate fre-
quency. If harmonics of both the signal
and oscillator frequencies were strong they
would beat and they would produce the in-
termediate frequency if Fo=F 4 {/2. This
oscillator frequency is a little less than the
regular oscillator frequency. As an exam-
ple, let us assume that the intermediate fre-
quency is 400 kc and that the signal fre-
quency is 600 ke. The regular oscillator
freauency would be 1,000 kc and the fre-
quency that would bring in the signal on the
harmonic would be 800 kc. There is an-
other combination possible. Suppose we use
the lower oscillator setting to bring in the
station. Ordinarily the oscillator would be
set at 200 kc to bring in 600 kc with the
400 kc super. The signal would also be
brought in at 400 kc. Or, using frequencies
that would be more likely to occur, 1,500 kc
would be brought in by setting the oscillator
at 1,100 kc and the harmonic by setting it
on 1,300 ke The signal on the harmonic
would not be clear because all the frequen-
cies in the signal would be doubled, that is,
all the modulation frequencies as well as
the carrier.

* * *
Determining I-F

IF THE termediate frequency of a super-

heterodyne is not known is it possible to
determine it from the two settings of the
oscillator condenser at which a given signal
comes in? If there is a formula for this
will you kindly publish it? I understand
that it is necessary that the oscillator con-
denser be independently tunable {rom the
r-i tuner.—S. R. W, Springfield, I1I.

Yes, there is a formula. If f is the inter-
mediate frequency sought, F the signal fre-
quency brought in at the two places on the
oscillator dial, Cl and C2 the values of ca-
pacity in the oscillator circuit at the two
settings, and Co is the setting at which F
is tuned to zero beat on the oscillator, then
f = GoF (C: — C1) /4CiCz. Three capacity ob-
servations are necessary and the signal fre-
quency F must also be known. If the oscil-
lator dial is calibrated in frequency the in-
termediate frequency is obtained by dividing
the frequency difference between the two
settings by 2. For example, a signal of 1,000
kilocycles may come in at 820 and 1,180 ke,
as indicated by the frequency-calibrated os-
cillator dial. The frequency differences is
360 kc. Hence the intermediate frequency
is 180 ke. It is easier to calibrate the dial
in frequency than in capacity, and when the
oscillator is calibrated in frequency no com-
putation is needed other than dividing by
two.

* % *

Antenna Shortening Condenser

\/V HAT is the purpose of the small an-
tenna condenser often used with short
wave sets? It has been my observation that
the larger the value of this condenser the
greater the signals. If that is true generally
it would be best not to use it at all.—
C. O. L., Albany, N. Y.

One thing the antenna condenser does is
to keep the antenna resistance out of the
tuned circuit. If the first tuned circuit is
of the regenerative type, no oscillation will
usually occur unless the antenna condenser
is very small. The circuit is also more se-
lective when the condenser in the antenna
circuit is small. That is a matter of resis-
tance again. As a rule, results all around
will be better when a small condenser is
used in series with a long antenna. If the
antenna is short in the first place the use
of the condenser is not so important.

* % X

Paddiﬂg Data

V‘/’ ILI. vou kindly publish data on the
values of inductance and padding ca-
pacity for different intermediate frequen-
cies? For example, what should the induc-
tance of the oscillator be when the inter-
mediate frequency is 130 kc and what should
the padding condenser be? It is assumed
that the broadcast band will be covered.—
T. A. N.. Denver. Colo.
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These curves show at a glance what the oscillator inductance and the
series padding capacity should be in a superheterodyne for different values
of intermediate frequency.

The actual values of oscillator inductance
and padding capacity depend on the induc-
tance in the r-f circuit for it is a matter of
ratios. In the graph reproduced here the
oscillator inductance L, the padding capac-
ity Cs, and the minimum oscillator capacity
Cm are given for the case when the r-f in-
ductance is 245 microhenries. The interme-
diate frequency varies between zero and 550
ke. The oscillator trimmer condenser is
supposed to be adjusted at 1,450 k¢ and the
padding condenser at 600 kc.

If the r-f inductance used has a different
value than that in the figure the oscillator in-
ductance should be increased or decreased by
the same ratio. The series capacity should
also be changed, which can be done most
easily by experiment.

* * *

Stopping Intermediate Oscillation
AS I HAVE BUILT the 7-tube Super

Diamond and am experiencing motorboating,
I am writing to ask the cure, as directed in
the constructional articles. Otherwise the set
is first-rate. Moreover, I get plenty of DX.
[ might add that the motorboating is present
sometimes, not always.—P. L., Akron, O.

The so-called motorboating is really inter-
mediate frequency oscillation. The sound is
the same as if there were oscillation at an
audio frequency, hence the confusion. The
occasional presence confirms the frequency
estimate. The easiest way to stop the oscil-
lation, or motorboating, if you want to call
it such, is to return the plate of the second
intermediate amplifier not to the B plus line
as originally diagramed but to the lower
voltage screen feed. This will stop the
trouble presto. The d-c voltages will be
changed somewhat from those stated in the
tables accompanying the constructional text,
but this change may be disregarded.

* ok k

Audio Howl

IN CONSTRUCTING a frequency-sta-
bilized oscillator, using the 55 tube, since at
least part of the rectifier load resistance is
common to the rectifier anode and amplifier
grid circuits, I find that there is an audio
frequency oscillation. which I do not desire,
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of course. Turning the tuning condenser
changes the frequency slightly, thereby giv-
ing the result as would be obtained from a
large capacity changed by a small series
capacity. Please explain the cause and state
the remedy.—U. W. D., Fort Wayne, Ind.

The cause is audio frequency oscillation,
due either to the time constant of the re-
sistor-capacity circuit in the rectifier load,
or, what amounts to the same thing, to the
audio-frequency tuned circnit resulting. This
is changed slightly by the series capacity
effect of the tuning condenser. The remedy
is to use a smaller value of resistance be-
tween the grid return and the cathode. You
may return the rectifier load resistor to
ground, instead of to cathode, and the cir-
cuit may be left thus if rectified current
flows, which you can determine by using
a 0-1 milliammeter in series with the rec-
tifier load resistor. If the total rectifier
load resistance is around 251,000 ohms, the
part between return of yrck-up winding and
grid return may be 250,000 ohms and that
between the junction and ground may be
1,000 ohms. This constitutes reduction of
the common resistor to 1,000 ohms. How-
ever, the remedy might lie also in using a
smaller capacity to bypass both the total
rectifier load resistor and so much of the
resistor as is between junction and ground
(or cathode). Either one, or possibly if
necessary a combination of both of these
recommendations, *wili cure your trouble.

*

200 kc. Intermediate

IN THE CONSTRUCTION of a short-
wave superheterodyne is it permissible to
use so low an intermediate frequency as 200
ke? I have the transformers—P. O., Venice,
Calif.

Yes. This is somewhat lower than usually
employed, and the image interference sup-
pression will not be quite so effective as if
the frequency were higher, still 200 kc is
not taboo, by any means, and a Marconi
short-wave set made in England uses just
that frernency. The benefit of extra image
suppression by higher intermediate frequency
is soon lost, anyway. and it becomes tweedle-
dum-tweedle-dee between 200 kc and, say,
450 ke. Go ahead building the set.
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By Alice Remsen

SPARKS

The House of a Friend
FOR JOE EMERSON,
“The Bachelor of Song”

(Every week day morning, 9:15 am,
WLW)
When your heart’s overburdened with

care,

And you feel you have more than your
share

Of trouble and worry and woe,

There’s only one place you should go.

When the world seems a terrible place,

Full of troubles which you cannot face,

When you're sick and discouraged and
blue,

There’s only one thing you should do.

You must go where a welcome youw'll find,
Where you can unburden your mind;
To a place where your troubles will end—
That place is the house of a friend.
—A.R.
AND WHEN YOU LISTEN IN TO
JOE EMERSON you will feel that you
have found the house of a friend, for Joe
has just that grand friendly personality.
His songs will help you to forget your
cares and his beautiful voice will soothe
your troubled mind. Listen to him; you'll

like him'!
* k%

The Radio Rialto

Quite a few contract renewals are re-
ported from NBC and Columbia, but only
one new account ior NBC, and two for
Columbia. . . . The renewals ior NBC are
Chevrolet, extension of time for Al Jolson,
eight weeks; Borden Company, extension
for twenty-six weeks, up to and including
December 30th 1933; Wildroot Company,
renewed for fifty-two weeks; Kellogg
Company renewed for hity-two weeks,
four tiines weekly; and the new account,
Williams Shaving Cream, for thirteen
weeks. . . . At Columbia the renewals are
Phillips Petroleum Company, daily, except
Sundays, and Oxol, twice weekly; the new
contracts are Fred Fears (Easter egg
dies), a five-tie broadcast series just for
the Easter business; and Horlick’s Malted
Milk. . . . It seems to me those renewals
should prove to tardy advertisers t‘hat
radio must be a good advertising medium
_with particular reference to the Wild-
root and Kellogg Company with their
fifty-two week renewals. ...

There are so many timid business folk
who can’t seem to realize that the only
way to sell goods in these poor times 1s
to advertise more than ever, and the only
way to advertise via radio is to give the
listener good entertainment; by that I
don’t mean out-of-date comedy, or high-
brow stuff that half the listeners find im-
possible to understand. Of course, the
poor sponsor, who seldom knows anything
of entertainment psychology, is up against
a tough proposition; when he tries to
please everybody he almost goes crazy
figuring out what the listener wants; he
listens to so many auditions that his
brain becomes sated with bits of this and
that, dancing around like an animated
jig-saw puzzle: how to fit this puzzle to-
gether in order to sell his product is no
mean task, but when he does get a good
program, the trick is to hang on to it.
for when listeners become real fans, they
resent program changes. . . . .

An announcement just over the air said
we were to hear from Russia, a re-broad-

cast of the bells of the Kremlin. Then
came several minutes of static, and then
an apology; they’ll try again later. ...
The latest news from WLW in Cincin-
nati, is the fact that the Federal Radio
Commission has authorized the Crosley
Radio Corporation to use added power
for experimental broadcasts and the con-
tracts for the bulk of the equipment to
be used has gone to the RCA-Victor Com-
pany of Camden, N. J. These contracts
call for building the radio frequency am-
plifier, the high-powered modulation unit,
the power supply, and the controls of
what will be, when completed, the world’s
most powerful radio broadcasting trans-
mitter; construction of new buildings to
house the 500,000 kilo-watt transmitter,
and of the huge 840-foot all steel “vertical
radiator” antenna structure are already
under way at the Crosley transmitter
plant located at Mason, Ohio, twenty-two
miles north of Cincinnati; it is expected
that within a few months WLW will be
using its new transmitter during the
hours from 1:00 to 6:00 a.m., ES.T.; as
viewed by Mr. Crosley and by members
of the Radio Commission, the new trans-
mitter will serve as a practical laboratory
for the scientific field of extreme super-
power; this is a logical step for this
pioneer organization, which has covered
the entire power range from the original
20-watt transmitter, installed in Mr. Cros-
ley's home in 1922, through increases to
50 watts, 500 watts, the pioneer remotely
controlled 500-watt transmitter located at
Harrison, and the first 50,000-watt broad-
casting transmitter in the world, the pres-
ent WLW. . ..

Heard a nice program by the two
Grace’s, Grace Brandt and Grace Clauve
Raine, Wednesday, at 4:30. . . . Followed
by that ever-popular and interesting
“Low Down” with Mary and Jerry, the
two mail-desk kids, this is one of the most
popular programs on the station. ...
Have you ever heard Don Becker play
ukulele? Well, I'm listening to him right
now ; he has a program with Larry Gruet-
er and Maurie Neuman. - Don can certain-
ly play that little box; Larry is a great
accordionist ; and Maurice knows how to
put a song over; so what have wel—a
good program. . . .

There was a lot of excitement over at
the CBS outlet in Covington, Kentucky,
the other afternoon; Station WCKY had
quite a few distinguished visitors when
the Sisters of the Skillet, Eddie East and
Ralph Dumke, were made aide-de-camps
to the Governor of Kentucky, with the
ranking of Colonel—so now it’s Colonel
East and Colonel Dumke—and are the
boys proud of their scrolls, tied with rib-
bon and stamped with the great seal of
Kentucky signed by Governor Laffoon
n'everything L. B. Wilson, the presi-
dent of WCKY, made the presentation on
hehalf of the Governor; they were also
presented that same afternoon with two
engraved skillets by Elmer J. Dressman,
continuity editor of the station, on behalf
of their thousands of followers in this
vicinitv. The Sisters of the Skillet have
long been a feature of the National
Broadcasting Company and were the
vaudeville headliners at the Albee Theatre
in Cincinnati last week. . ..

Singin’ Sam, Columbia’s Barbasol Man.
is proudly displaving a shamrock watch
charm made of silver and jade; it was
sent to him By an Irish admirer who had
heard his programs via W3XAU. Co-
lumbia’s short-wave station in Philadel-
phia. . . . The one program which Morton
Downey and the missus say they never
miss is that of their old friend, Bing
Crosby: both declare Bing 1is their
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favorite artist. . .. Ted di Corsia, who
does the impersonations of President
Hoover and other notables on the “March
of Time” program, is a man of many
avocations; he likes to paint landscapes,
write poetry and compose music. . ..
Coast-to-Coast switchovers will be made
during the Guy Lombardo-Burns an.
Allen broadcasts during the next ten
weeks. Guy and the orchestra will broad-
cast from New York, while the two popu-
lar dumbcrackers will face the micro-
phone in Hollywood, where they have
gone to film their two new feature movies.
.. . Eddie Cantor was ‘“Blondie of the
Ballet” for his act on the Chase and San-
born program on a recent Sunday night.
He came to the studio with a mysterious
suitcase, which disgorged a white and
gauzy ballet skirt and blonde wig which
Eddie donned before going out on the
stage! But he couldn’t manage without
the assistance of Rosaline Greene, NBC
dramatic star on the same program. Can-
tor had forgotten the fixings; not know-
ing much about skirts. Rosaline met the
emergency with a collar pin comman-
deered from a bystander in the reception
room and two brooclies detached from her
gown—while Cantor, staunchly girded,
rolled his trousers up to the knees and
went on and “knocked ’em out of their
chairs.” . . .

If you think the job of sound effect
man is an easy one just listen to this:
Ray Kelly, head of NBC sound activities,
was required to produce the following ar-
ticles for a recent Crime Club production :
dish, tools, bromo-seltzer, glasses, water,
three steam whistles, air tank, two re-
volvers and blanks, Diesel engine, public
address system, iron door, flexible metal
hose, water cradle, sound proof cabinet,
light globe, ordinary door—and a whim-

pering baby.
x x %

Biographical Brevities
ABOUT FRANK CRUMIT

A few oif my readers scolded me for
not writing Frank Crumit’s biography
when I wrote Julia's. Of course, I did
not intend to neglect Frank; just didn’t
have room; naturally we can’t think of
Frank without Julia or Julia without
Frank—so here goes:

Frank was born in Jackson, Ohio; Sep-
tember 26th, 1889. Became popular at
Jackson High smacking out home runs.
making touchdowns, shooting basket ball
field goals, and fast work on the track
followed. Despite the early death of his
parents, he forged ahead. He went to
Culver Military Academy, where he
proudly joined the Black Horse Troop and
later matriculated at Ohio University.
Tht? Phi Delta Thetas initiated him. He
majored in electrical engineering and was
graduated in 1912.

Frank’s uke pulled him into vaudeville
more for fun than anything else, but find-
ing he could make good money at it, he
stuck at it. Calling himself the One Man
Glee Club, Frank clicked big. He was
featured in “Betty Be Good” in 1918. 1In
1920 he played with Howard Marsh and
Mary Lewis in “Greenwich Village Fol-
lies” and that year he made many records
and found himself nationally famous be-
cause of them.

In 1922 he accepted an offer to play
the lead in “Tangerine.” He met, at the
very first rehearsal, a young woman who
interested him from the start. She was
Julia Sanderson, the leading woman and
a‘glr‘l with a funny little giggle, and a
winning voice. “Well,” says Frank, “it
wasn’t long before I found out that I
couldn’t get along without Tulia and we've
been together ever since!” Theirs is a
genuine romance. Frank still declares
the most thrilling moment of his life was
meeting Tulia and singing “Sweet Ladv”
to her. He still sings to her, even in the
studio.
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DIAMOND
PARTS

Tuned Radio Frequency Sets

FIVE-TUBE MODEL

A-C operated circuit, 50-60 cycles, 1U5-120 volts,
asing two 58 t-r-f stages, 57 power detector and
47 output, with ’80 rectifier. Three gang shielded
condenser and shielded coils in a sensitive, selective
and pure-tone circuit. Dynamic speaker field coil
used as B supply choke. Complete kit of parta
including 8’ Rola speaker and all else (except
tubes and cabinet). Cat. DSCK @.......... . .$15.88
Wired model, Cat. DSCW (less cabinet) @.... 17.13

Kit of five Eveready-Raytheon tubes for this
circuit. Cat. D5

FOUNDATION UNIT, consisting of drilled metal
subpanel, 1334 x 8% x 2i4’"; three-gang Scovill
0.00035 mfd., brass plates, trimmers, full shield;
shields for the 58 and 57 tubes; six sockets (onme
for speaker plug); two 8 mid. electrolytic con-
densers; set of three coils. Cat. DSFU....... 613

Super Diamond parts in stock.

FOUR-TUBE MODEL

The four-tube model is similar, except that there
is one astage of t-r-f, and a two-gang condense:
is used. Tubes required, one 58, one 57, one 47
and one ‘80. Complete kit, including 8” Rola dy:
pamic speaker (less tubes, less cabinet). Cat.
3.2 100 . 1 E ¥ T

sresescscesescscacacrassscece &9

Kit of four Eveready-Raytheon tubes for this
areuit. Cat 4D.TK .c..coeivviiiiiinniiiinann,. 380

FOUNDATION UNIT, consisting of drilled metal
plated subpanel 1334 x 24 x 7”; two-gang 0.00035
mfd. SFL condenser; full shield; two shields for
58-57; center-tapped 200-turn honeycomb coil; five
sockets (one for speaker plug); two 8 mid. electro-
lﬁﬁcu set of two shielded coils; 20-100 mmfd

ammarlund equalizer for antenna geries com-
denser. Cat. D4FU ceen.. . 85.40

INDIVIDUAL PARTS

Travelling light ver.
nier dial, full-vision,
6-to-1 vernier, pro-
jected indication pre-
vents parallax; takes
%" or 34" shaft; dial,
bracket, lamp, escutch-

eon.

0-100 for 5-tube Dia-
mond, Cat. CRD-0, @
$0.91.

100-0 for 4-tube Dia-
mond, Cat. CRD-100,
@ %891,

[If dial is desired for
other circuits state
whether condenser
closes to the left or to the right.]

8 mfd. Polymet electrolytic, insulating washers,

extra lug. Cat. POLY-8§ @.............. o
Three 0.1 mfd. in one shicld case, 250 volt d-c

rating. Cat. S-31 @ . 0
Rola 8’ dynamic for 47, with 1800 ohm

coil tapped @ 300 ohms. Cat. FP @
2 coils for 4-tube. Cat. DP @ K ]
3 coils for 5-tube. Cat. DT @. . 138

DIRECT RADIO CO.

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

RADIO WORLD
and “RADIO NEWS”

BOTH FOR 7 OO %m;diu’:
YEAR an orelgn
ONE . aats

You ean obtain the two lesding radie technlcal magazines
that cater to experimenters, Service men and students.
the first and only national radlo weekiy and the jeadins
monthly for one year each. at a saving of $1.50. The
regular mail subseription rate for Radlo World for one
year. a new and fascinating copy each week for 52"\1"&1
is $6.00. Send in $1.00 extrs. get ‘‘Radio News" alse
for a year—a new Issue each month for twelve months
Total, 64 issues for $7.00.

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

| BLUEPRINTS

627 Five-tube tuned radio frequency
* A.C operated; covers 200 to 550
meters (broadcast band), with optional ad-
ditional coverage from 80 to 204 meters
for police calls, television, airplane, ama-
teurs, etc. Variable mu and pentode tubes

der BP-627 @ ..cocvvverenscinnnanonns 25¢

RADIO WORLD

145 WEST 4TH ST.. NEW YORK. N Y

(Modulated Oscillators

Accurate to 2 Per Cent

Offered FREE!

T

il

5
W
55,

g

here is an oscillator in either a-c or battery-operated form that fulfills all the requirements.
It permits lining up any intermediate frequency of 50 kc or higher (no limit), as well as
peaEiCng for broadcast {requencies.

This test oscillator has the fundamental frequencies imprinted right on the dial scale, 50 to
150 k¢, so any tests for these frequencies should be made on the fundamental. All the commercial
intermediate frequencies not found on the fundamental are registered on the upper tier of the
scale, e.g., 172.5, 175, 177.5, 260, 400 and 450 kc. Any other frequency not included on the funda-
mental scale or the special upper tier registrations may be obtained by using a fundamental which
is the result of dividing the desired frequency by the lowest wbole number. Thus all interme-
diate frequencies are covered, either fundamentally or harmonically, and since the fundamental
is 50 to 150 ke, tbe broadcast band is read directly by using the tenth harmonic and mentally
affixing a cipher (500 to 1'.500 kc). Also, by setting the test oscillator at 50 kc any receiver or
other tuned circuit covering frequencies from 100 kc up may be calibrated in terms of 50 kc
steps by tuning the tested circuit while leaving the test oscillator fixed at 50 ke.

Backed by Brilliant Engineering

HE a-c model uses the line frequency (60

cycles) for modulation, while the battery

model uses the grid blocking principle,
producing a high-pitched note. In the a-c
model 2 56 tube should be used, altbough in an
emergency a '2/ could be inserted. The 56 is
a better oscillator and invariably permits zero
beat adjustment. The tube for the battery
model is the 230.

Since the modultion is of a steady average

3. MODULATED test oscillator is a strict necessity in service work and experimesting. and

HESE oscillators are compact and sturdy
and represent the most inviting premium
ever offered to subscribers for Rapro
WorLp. They were designed by Herman Ber-
nard especially for subscribers for this publica-
tion, and utilize the Hartley oscillator as sim-
plified by Edward M. Shiepe (Massachusetts
Institute of Technology).
An extra large knob is used so that the
agljustment_may be closely made with conve-
nience, while the vernier dial, of the full-

value in the a-c circuit, and of a steady abso-
lute value in the battery model, the lining up
may be done either by ear or in comjunction
with an output meter.

There are two binding posts on the test os-
cillator panel, one (at left) for output, and
the other for optional grounding. It is not
necessary to use the ground post, nor for
broadcast frequencies is it necessary to use any
wire for coupling to tbe receiver, as the radi-
ation from the test oscillator will be strong
enough to effectuate coupling up to 40 feet
from the receiver. For intermediate frequen-
cis a wire from output post (left) should be
connected to plate of the modulator (first de-
tector) tube, to line up the i-f channel. Both
posts are insulated from the voltage supply
;n)veulf ]therefore no fear of short-circuiting need

elt.

calibration at a precision laboratory.

scription at $6.00.

Wired model a-c oscillator. Send $6.00 for one
and calibration.
year’s subscription. Order Cat. PRE-BAT
Wired batiery model.

wiring and calibration.

RADIO WORLD, 145 West

vision travelling light type, combines to make
possible the very closest adjustment.

In the design of the oscillator, while it was
desired to avoid the nuisance of having to com-
sult charts to determine the frequency, it was
recognized that special precautions must be
taken as to accuracy if the scale and the
tuned circuit were to coincide. This feat has
been fully and eminently accomplished by grid
circuit stabilization, and while an accuracy of
2 per cent is absolutely guaranteed, one should
reghze that this is the maximum deviation per-
mitted, hence at many positions the accuracy
will be much greater. Indeed, there will be
exact coincidence at about half the total num-
ber of subdivisions on the scale. The average
accuracy is 1 per cent or better.

The battery model has a modulated-un-
modulated switch. The a-c model is constantly
modulated.

How to Get an Oscillator FREE!

b'I'h.c test ;)sci]éator, ivither ty(g;. is obtainable only in kit form as
subscription for Ranio ORLD issues, one each week) at the subscripti i

subscriber may build up the oscillator from information furnished with D En o0
desiring the kits wired and calibrated should send $6.00 for the kit. and $1.50 extra
The $1.50 is turned over b
Complete parts diagram, calibration instructions, for the a-c
Order Cat. PRE-ACOK and remit with order.

a premium with a one-year
The
However, those
for wiring and
y us to the outside laboratory.
model free with one year’s sub-

the kit.

year's subscription and $1.50 extra for wiring

Send $6.00 for one

with order.

Order Cat. PRE-ACOW, remit $7.50 with order.
Complete parts, diagram and calibration in(s}t;iuctions for battery model.
Send $6.00 for one year's subscription for parts and $1.50
Remit $7.50 and order Cat. PRE.BATOW. an i

$6.00

remit

[Tube not included in offers. Shipments will be made express collect.]

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

~

J
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The Set That Brought In

96 Channels

Out of 96!

rate padding, and using a frequency-calibrated dial, the Super Diamond

!. SEVEN-TUBE receiver, designed by Herman Bernard, with highly accu-

7 is just the thing for DX enthusiasts.

The circuit has full automatic

volume control, full-wave diode detection, diode-biased 55 triode, and, except

for the second detector, triple-grid tubes throughout.

Stations 10 kc apart

sharply separated though antenna power input of one is 100 times that of other.

A circuit with beautiful tone. Complete

everything, even speaker, except cabinet, front panel and tubes.

(Cat.

FOUNDATION UNIT

The Foundation Unit for the Super Diamond 7
consists of a shielded antenna coil, a shielded
interstage r-f coil, a combination oscillator and
175 kc assembly in one high shield, a shielded
regular 175 kc transformer, and a shielded
175 kc transformer with center-tapped second-
ary; also a 0.00041 mifd. tuning condenser,
three-gang, with compensators; an 850 te 1,350
mmfd. padding condenser, a frequency-
calibrated dial and a drilled chassis. $6 55
Cat. FU-SD7 @...... .

[The coils for r-f and oscillator are wound
exactly according to specifications of Herman
Bernard and are of a higher order of accuracy
than in commercial practice, and moreover
provide for matching tgé tuning to the scale of
the frequency-ulibnted dial that bears Mr.
Bernard's name.]

CKSD7)

kit of parts for this receiver, including

$19.62
ADDITIONAL PARTS

The, nine 0.1 mfd. and two 0.25 mfd. bypass
condensers for the Super Diamond 7 are
specially made up in one shield, with mounting
brackets, and is the same as used in l 2
the designer’s model, Cat. CU-SD? @ $ . o
Three-gang 0.00041 mfd. tuning con-

denser, compensators. Cat. TC-SD7 @51080
Drilled chassis for the Super Dia-$ 80
mond 7. Cat. CH-SD7 @.............. .
The tubes used in this receiver are four 58’s,
one 55, one 59 and one ’80. Total, 7 $5 35
tubes. Tube kit ia Cat. TK-SD? @.. .
850 to 1,350 mmfd. padding condeaser, 50c;
knobs for 4 inch shafts, 7c each, four for 25c;
Bernard's frequency-calibrated dial, 90c; elec-
trolytic condensers, 8 mfd., 49 each; power
transformer, $1.95.

SUPER DIAMOND 6

This is a 6-tube a-c receiver, like the
“7” only there is one intermediate
stage instead of two. Good sensitivity
and selectivity, with finest tone yet de-
veloped in a super. Uses the same
accurate padding system as the “7,”
same frequency dial. Gets plenty of
distance, too.

Complete parts, including speaker (less tubes,
less front panel, less cabinet), $16 22

Cat. SD-CMP @
Set of shielded coils, consisting of antenna
coil. modulator input coil and combination

oscillator and first 175 k¢ intermediate coil

(Iaf]t.er twa in'ol;le shield), ang separate inter-
mediate coil with center-tapped sec-
DCK $3-95

ondary. Cat. S

Combination oscillator and 175 ke 180
only, in one shield. Cat. OSN @.... $ .
Three-gang 0.00041 mfd. condenser with trim-
mers built in; % inch shaft, 114 $1 98
inches long. Cat. DJ-41.T.......... .
250,000 - ohm entiometer  with

switch. Cat. @ s '72\
Pigtail resistors, 9c each; Rola_ speaker, $3.83;
tube shields, 1lc each; UX, UY sockets, 10c;
six-pin, 1lle; 7-pin, 15c.

The tubes required for the *6” are two 58,

57, 55, *80.
gr;:' TKO-gBG @one 59 and one '8 $4.53

AUTHENTIC CIRCUITS

The Super Diamond series—the six-tube and seven-tube models—are most ex-

cellent circuits, carefully engineered and tested.

“Everything fits.” You will

be amazed at what results these circuits yield. They are real “hot” and we

unqualifiedly recommend them.

DIRECT RADIO COMPANY

143 WEST 45TH STREET

NEW YORK CITY

SHORT-WAVE
COILS and FORMS

Precision short-wave plug-in coils, wound on
1%4*" diameter. Form has gripping flange.
Four colls to a set for each tuned circuit.
Approximate frequencies with 0.00014 mfd.
are 1400-3080 ke, 3000-6600 ke, 6000-13200,
13000-30000 ke.

Two-winding coils, UX base. Cat. SWA
{four cofls) .....c.eiiiiraiianiiionenn $1.20
Three-winding coils,
Interwound with part of
SWB @ = sowswsomemrom- s oo amy v
UX sockets for use as coil receptacle, Cat. 5X. @
10c each.

Six-spring sockets. Cat. 8Z. @.......... 1% each.
SCREEN GRID COIL CO., 143 W. 45th Street,

New York City

U

ANDERSON’S
AUTO SET

Designed by J. E. ANDERSON

FOREIGN RECEPTION
ON 6-INCH AERIAL

This new auto set i3 the most sensitive car
receiver we have ever come acrogs. DMexican_and
Canadian stations were tuned in from New York
City on a 6-inch aerial. The circuit, an 8-tube
superheterodwne, with sautomatic volume control.

The complete parts, including set chassis and
set shield, battery box, remots contrel, battery
cable, all condensers, resistors and colls, speaker
with shielded cable; and s kit of RCA tubes (two
239, two 236, two 237, one 89, and one 853) &re
supplied less merial. Cat. 898-K @........ $34.60

Wired model, licensed by RCA, with complete
equipment, less aerial, but including RCA tubes.
Cat. 898-wW $37.40

DIRECT RADIO CO.

143 West 45th St. N. Y. City

8 MFD. CONDENSER
Four for Only $1.47

We are able to offer brand-
new 8 mfd. wet electrolytic
condensers, with insulating
washers, mounting nut and
lugs at four for $1.47. These
condensers are freshly made
for us in quantity by Poly-
met Manufacturing Co. and
are highly recommended by
us for assurance of full ca-
pacity and for their rugged-
ness. They are of the in-
verted mounting type. Single
condenser, lugs, washers,
nuts. Cat. Poly-8 @......49¢
Four for the price of three,
f.e., $1.47

DIRECT RADIO CO.
143 West 45th St. New York City
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FULL-SCALE PICTURE DIAGRAM OF TWO-
TUBE 15-200-METER BATTERY RECEIVER—
Printed in Radio World dated April 2, 1932. This
is the diagram asked for by so many readers who
were interested in the short-wave receiver de-
scribed in issue of Feb. 27, 1932. Both copies
mailed for 30c. RADIO WORLD, 145 W. 45th
St., New York City.

115 DIAGRAMS FREE

115 Circuit Diagrams of Commercial Receivers and
Fower Supplies supplementing the diagrams in John F.
Rider's ‘“Trouble Shooter's Msnual.”” These schematio
diagrams of factory-made receivers, giving the manu-
tacturer's name and model number on each diagram, in-
cl%da glsa MOST IMPORTANT SCBEEN GRID RE-
The 115 diagrams, eaeh in black and white, on sheets
8% x 11 inches, punched with three standard holes for
0ose-leaf binding, constitute s supplement that must be
obtained by all possessors of ‘‘Trouble Shooter's Mapual,'
to make the manual complete.

Circuits include Bosch 54 D. C. screen_grid; Balkite
Model F, Crosley 20, 21, 22 screen grid: Eveready series
50 screen grid; Erla 224 A.C. screen &rid: Peerless
Tlectrostatic aeries: Philco T8 screen grid.

Subscribe tor Radlo World for 3 months at the regulsr
subscription rate of $1.50, and have these disgrams de-
fivered to you FREE!

Presewt subicribers may take advantage of this
offer. Please put a cross here [ to expedite
ertending your expiration date.

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