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3-TUBE MIDGET

NOVEL SHIELDED TUNER

397th Consecutive Issue—EIGHTH l;EAR NEW AC DIAMOND

245 PUSH-PULL POWER AMPLIFIER!

An audio amplifier with A, B and C voltages for its own operation and for powering a
tuner, is assembled on a cadmium-plated steel subpanel. See particulars on pages 5, 6

and 7.

TUNING PHENOMENON EXPOUNDED FOR SCHOOLBOYS
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‘New Jiffy Tester,J-245-x, Analy

Plate Voltmeter Range Enlarged to 600 volts, AC

Note

the fascinating appearance of
the new J-245-X Jiffy Tester, with con-
nector plugs and cable tucked beside
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Three meters built into a case, 314"
high, 4 front to back, 8%’
slip-on cover, both brown crackle-fin-

long, with

the screen grid tube testing cable and
the color-identified pair of test leads
for using each of the three meters in-
dividually. As each meter is double
range, you get six-meter service from
this splendid outfit. This is the most
popular type of Jiffy Tester and the
most desirable in the low price range.
It is entirely sufficient in accuracy.

ished steel. Makes all tests of filament
voltages, AC or DC, with AC vol-
tage readings up to 140, plate volt-
ages up to 300, plate current up to 100
ma. Tests 4-prong and 5-prong tubes,
including screen grid tubes. Makes all
tests to 500 volts DC, 560 volts AC,
in conjunction with five accessories
included at $15.82.

b S s, =

The New J-245 Jiffy Tester, shown two-thirds scale.

What Test is Needed?

INSTRUCTIONS FOR J-245-X

A very complete three-meter tester.
Polarity cords—red positive and black
negative—with tips, are furnished for
using meters individually. Also a spe-
cial cord with clips is supplied for con-
necting to the control grid of screen
grid tubes. No extra adapter is re-
quired for screen grid testing. A fogr-
prong adapter is a part of the equip-
ment, used with the five-prong plug on
cable for connecting set socket with
tester. These parts are held in the
cover which makes a very compact
and convenient outfit.

Service Procedure

Check line voltage by connecting red
and black tipped cords at (+) (—) and
140. The other end of tipped cord in-
sert in a divided plug which is screwed
into outlet of line supply. If necessary
adjust compensating device on set
when set is not supplied with auto-
matic voltage regulator. Start with the

first RF tube and test straight through
to the power tubes. Leave all tubes in
set except tube under test. Put plug
into emptied set socket and tube into
proper Jiffy Tester socket. Do mot in-
sert tester plug in rectifier socket
which is fed by AC. Seec instructions
for comparative testing of rectifier
tubes. Place cable tips in tester jacks
according to colors. Always do this be-
fore plugging into set socket.

Filament Volts
Place brown tip of cable in 10 jack
and white tip of cable in (+) (—) jack.
Read directly upper scale of AC Volt-
meter, which will indicate equally ac-
curately DC volts.

Grid Volts
By noting the plate and filament
voltage for a corresponding plate cur-
rent in milliamperes a grid bias volt-
age will be determined from the tube
chart furnished with instruction sheet
with all J-245-X.

J-245-x Makes It!

To test grid volts at tester socket:
Set DC volt switch OFF.

Place red tipped wire in 60 jack and
touch to K jack. . i

Place black tipped wire in B— jack
and touch to grid jack.

Reverse leads if DC voltmeter reads
below zero.

Grid Condition

Push button to note grid condition in-
dicating change in the plate current
reading. The extent of plate current
change estimates the tube’s liveliness.

Plate Voltage

Connect all cable tips in their re-
spective colored jacks, except YEL-
LOW, which place in B— jack.

Have DC volt_switch ON. Read 0-300
upper scale of DC Voltmeter.

Plate Current .

With cable tips in their respective
colored jacks set MIL-AMPS switch at
100. If milliammeter shows less than
20 set switch at 20, Read upper scale

on milliammeter with switch at 20 and
lower scale with switch at 100. Use 106
for power tubes.

Cathode Volts

Set DC volt ‘switch OFF. Place black
tipped wire in B— jack and touch to 10
jack.

Place red tipped wire in 60 jack and
touch to K jack.

Screen Grid Volts

(G post of socket)

Set DC volt switch OFF. Put yellow
tipped cable wire in B— jack. Insert a
tipped wire lead in 60 or 300 jack and
touch to grid jack.

Control Grid Volts

(cap of tube)

Set DC volt switch OFF. Attach
wire with clips to pig tail in receiving
set and to top of tube in tester.

Place the red and black tipped wire
leads in 60 and B— jacks. Touch B—
wire to top of tube, and B4 or 60 wire
to YELLOW jack.

When testing AC power supply cir-
cuits use the tipped cords and attach
them to the tester jacks connected
with the filament AC voltmeter. If
higher voltages than 140 are to be
measured the proper multiplier should
be used. This is one of the five pieces
of auxiliary equipment furnished with
the outfit.

GENERAL

For individual and independent use of
meters, remove tester plug from set
socket, and remove from jacks all cable
tips used for connecting set with
tester.

_To test 0-10 AC, DC volts plug one
tipped cord into jack marked (+) (—)
and other tipped cord in jack marked
10 v. Read directly on upper scale of
voltmeter.

To test line voltage plug into jacks
marked (4) (—) and 140 v. Read lower
scale on voltmeter.

To test milliamperes plug black tip-
ped cord in jack marked —MA, and
red cord in jack marked +MA. Set
MIL-AMPS switch to 20 or 100, accord-
ing to measurement taken.

To measure the total plate current
set MIL-AMPS switch to 100. Open
the B—lead to set operated with bat-
teries or eliminator and connect the
end from set to jack marked +MIL-
AMPS on tester. Connect the other
lead from eliminator to jack on tester
marked MIL-AMPS. If current is be-
low 20 set switch to the lower reading.

To make continuity or open circuit
tests. With plug in recciver socket
and tube in tester socket the deflec-
tion of the milliammeter shows circuit
is continuous in the primary load.
Testing transformers, chokes, etc., may
be done by disconnecting them and
connecting each winding between the
plate voltage source and the B volt-
meter. The voltmeter should show a
lower reading if the circuit is continu-
ous with the added resistance of a
transformer, etc., between one of the
connections to the voltmeter and the
B voltage supply. Usually a 2215 volt
battery is used for this purpose.

To test for shorts in condensers, re-
sistors, etc. With tube in tester con-
nect condenser under test to jacks
—MA and +MIL-AMPS. If milliam-
meter shows change in reading the
part tested is shortened. Resistors, etc.,
may be tested by the same method
as noted above for continuity tests, or
by disconnecting tester plug from set
socket and connecting part to be tested
between an external source of current
and individual meter.

Testing Rectifier Tubes

Usually this testing is done after
all other tubes and circuits are checked
If the proper voltages are furnished to
the plates at the different sockets then
the rectifying tube would not- require
testing. The comparative method of
testing is dome by substituting a tube
of known value for the one in the rec-
tifier socket. Then, with the tester
plugged into another of the set sock-
ets, after removing the tube and
placing in the tester, the readings of
the instruments will show any differ-
ence in output of the two rectifier
tubes as supplied to the tube in the
tester. This test is most emphatic
when made on the power tube or tubes.

|
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zes All Tubes, Sets and Circuits

Voltmeter Range Extended to 560 volts—Dandy Outfit!

J-19 changes

ll||

J-24 permits J-20 changes

.]lt-lll multiplier increases 140 volt AC range to 560 UV socket of V. tests of Kelloge UX sochot .of
VOJ S1‘06 multiplier increases 300 volts maximum of 199 tubeUr;zceirer :nd old ;tyle 'trhesterd‘:obrecelv:
; ith i 3 to tak rcturus tubes as e o ase o
plate voltmeter to 600 volts, with jack terminals. o? Taesteer. plug - ity the UV-199 tabe.

List Price, $26.10, Your Price $15.82, Complete!

teachers and students for an analyzer of sets, circuits and

tubes, whereby great versatility is required with accuracy,
are met by the brand-new Push-Switch Jiffy Tester, J—245—X.
It is scarcely possible you will ever encounter a testing require-
ment that the new J-245-X will not fulfill.

The J-245 is housed in a steel carrying case, finished in
crackle brown, and contains everything except the five acces-
sories that give the new Jiffy Tester its high mark of utility
and distinction.

Z l \HE very exacting demands of service men, experimenters,

The basic device is the J-245, consisting of three meters mounted on a
panel, with sockets, jacks, and two switches, and including test leads
and 5-prong plug with 4.prong adapter. The DC volts switch and cathode
tester are new features of this. .

There are five accessories, represented by the “X” in the catalogue number.
g‘hqse accessories greatly extend the range and usefulness of the basic
evice.

Therefore the new Jiffy Tester with ALL accessories (and you should have
ALL of them) gives you close readings on low voltages and currents, yet
reads all high values as well. Now you'll never be stumped.

J-245-X is especially designed to test up-to-date receivers, particularly
those using screen grid tubes and 245 single or push-pull, testing out-of-date
receivers just as well. It has an extensive usefulness and brilliant eye appeal.
It tests sets with 201A, 200A, UX199, UX120, 240, 171, 171A, 112,
112A, 245, 224, 222, 228, 280, 281, 227, 228, 226, while accessories permit test-
ing of UV199 tukes, Kellogg tubes and old style Arcturus tubes. The two
other accessories extend the ranges of two meters.

Into the case of the basic J-245 are built the following meters: one read-
ing 0-20 ma. and 0-100 ma. for plate current, change-over switch included;
one reading 0-60, 0-300 voits DC for plate voltages and DC house line vol-
tages; and one reading 0-10, 0-140 volts AC and DC (though the meter is-
marked AC), thus 0-140 may be used for DC line voltage.

The two plated switches and nine tip jacks are on the panel. The jacks
are marked to receive the five-tipped leads which emerge from the plugged
cable connector. These leads are colored red, blue, brown, white and yellow,
and so are little rings around the tip jacks that the leads comnect to. All
nine jacks are marked besides.

One switch is for change-over on the milliammeter, and the other is for
the grid return to note a tube’s “liveliness.” How this is noted is explained
in the instruction sheet.

Two sockets are on the panel, one 5-prong, the other 4-prong, for holding
the UX and UY tubes, including screen grid tubes, both AC and battery
types. To enable full test of screen grid tubes, including AC 224 and DC 222,
a screen grid cable is supplied with the basic J-245.

e compact J-245-X (meaning including accessories), therefore, tests all
plate voltages up to 600 volts, including B eliminators, all filament voltages,

C or AC, up to 10 volts; all plate current up to 100 ma. Besides, it pro-
vides close readings for plate current of 20 ma. or less and for B voliages
of 60 volts or less, and AC voltage readings up to 360, including AC line
voltage. Besides, it reads screen grid voltage and control grid bias voltage.

The base that contains the meters has four feet on it, is only 134” high,
and snugly receives the cover. Inside the cover is a spring clip to hold the
plugged cable, with a 4-prong adapter, as well as the red and black separate
test leads for use of each meter independently, and the screen grid cable.
You bhave three separate double-range meters independently accessible, in
‘other words, six meter service, besides the lug-in feature for joint use of
all ineters in testing receivers, tubes, continuity, shorts, opens, eic. Used as
a unit, the J-245 gives simultaneous readings on all meters. Use of indi-
vidual meters gives one, two or three readings at a time.

This outfit has a genuine leather handle on the top for carrying, and a
traided strap for keeping the cover from coming off accidentally. It is the
very thing that the service man, experimenter, student and teacher have been
looking for.

Order Cat. J-245-X and you will be surely overjoyed at the possession of
such a handy, dandy, reliable and rugged Jiffy Tester, the neatest one you
ever saw, and one that abundantly answers the purposes of service work.
A tube data sheet tells how to determine if tubes are O. K.

F YOU are a service man you are lost without meters. You may carry
individual meters around with you and still remain perplexed, for lack of
any means of obtaining access to the voltages or currents you desire to
test. Therefore, an analyzer like the J-245-X is just the thing, and it is
much more neatly made than you could possible make a tester yourself,

since, besides the engineering talent required to design such a device,
thousands and thousands of dollars must be invested in dies. You reap the
benefit of expert engineering, quantity production and careful instruction as to
use when you buy a J-245-X. It is unqualifiedly recommended as superior to
any tester that is anywhere near so low in price. You could pay twice as
much and get half as much valuel .

Order a J-245-X today. It is sold on a 5-day money-back guaranty, which
nobody else offers. Try it out for five days after receipt. If not fully satis-
fied for any reason, or for no reason at all, send it back with a letter asking
for refund of the money you paid. The refund will be made promptly.
There are no strings to this guaranty!

Remit $15.82 with order and we pay the cartage to any place in the world.
We positively guarantee speedy service as well.

ESIDES fetching appearance, sturdiness, compactness and low cost, the

J-245-X affords versatility by rendering individual access to each meter.

Use the red and black test leads for this purpose. Suppose you want to
know the total plate current drain of all tubes of a receiver. Use the
milliammeter at its ‘0-100” setting, connect the test leads to “milliamps
+,~—"" and the other ends of the leads in the negative B line.

This accessibility of each meter—six meter service, remember—heightens
the value of the J-245-X more than 100 per cent, and is a new feature.

You are all set to go when you possess the J-245-X. You will not even
experience limitations when desiring to test the B voltages on 210 and 250
tubes or desire to test UV 199 or Keilogg tubes which have filament emerging
from a cap at top. )

The plate voltage on a 210 is usually 350 volts while that on a 250 is
usyally 450 volts, and the B voltmeter, by use of multiplier, reads up to 600
volts.

Also, you may desire to test high AC voltages. In some places the line
voltage is 220 volts AC. You may want to measure power transformer
high voltage secondaries. The use of the other multiplier (for the 140 volt
AC meter) permits readings to 560 volts, so center-tapped secondaries up
{’o 1,120 volts may be measured. Multiply the reading on half the secondary
y two.

Extension of the serviceability of the
Jiffy Tester to a final form of remark~
able completeness, enabling as many
tests as analyzers make that cost more
than $100, is an important achievement.
Push-switch service is one feature. Ex-
tension of meter ranges is another, as
the accessories permit voltages as high
as 360 AC and 600 DC to be measured
directly, and 1,120 volts AC indirectly.

The J-245-X (consisting of the new
J-245 and five accessories) is packed in
a strong carton and safe delivery is
guaranteed. You run no risk whatever.
Our 5-day money-back guaranty is
ahbsolute.

How the J-245 looks when

the cover is slip on and the
strap is tightened. The handle
is genuine leather

PLEASE USE THIS COUPON!

Guaranty Radio Goods Co., 143 W. 45th St., New York City, just East of
Broadway.

Enclosed please find $15.82 Mh O].( [ for which please send at once, at your
chec

expense, the J-245-X, as advertised, with the five accessories, instruction
sheet, carrying case.

O Please send C. O. D. I will pay $15.82, plus cartage.

5-DAY MONEY-BACK ABSOLUTE GUARNTY!
SHIPMENT 24 HOURS AFTER RECEIPT OF ORDER!




4 RADIO WORLD

NATIONAL

SCREEN GRID TUNER

November 2, 1929

The most sensitive tuned radlo frequency tuner so far developed, the
MB-29 is long on dlstant reception, and penetrates seemingly unsur-
mountable barriers to reception. On the MB-29 the stations come in
no matrer where you are. The MB-29, dasigned by James Millen and
Prof Glen H. Browning, is the choice of the most diseriminating.
It is designed only for AC operation, uies four stages of screem grid
RF and 2 power detector (227). Use 135 to 180 volts on the detector. &
Testimanfsls from radlo’s hardest-boiled: experts prove this f{s the with dwhonograph
circuit of eircuits, Buy the parts and find fullest radio delight. jack

You witl be sure nobody else has & tumer as good as yours, unless $97.5’0.

The National Velvetone Push-Pull
Power Amplifier (shown at right)
consists of an AC-operated filament-
plate supply, with two stage trans-
former audio amplifier an output
transformer built in. Made only for
110-V., 50-60 cycles. Sold only in
completely wired form, licensed under
RCA patents.

The new Power Amplifier has been
developed and built to get the very
most out of the MB-29. It is a com-
bination power supply and audio ampli.
fier, using a 280 tube for a rectifier,
one stage of transformer audio with a
227 tube and a stage of push pull
amlification with two 245s. It furnishes
all power for itself and for the MB-29,
as well as the audio channel. Order
catalog PPPA, list price, completely

wired and equipped
$55.00

ess tubes)
Your price.

he toe has an MB-29. Complete component parts for National Screen

Grid Tunmer MB-29, mounted on fraosted

list price, less tubes, $89.50.
FOUPADEICO! B, 0oo, o N e fefelias) ol shotofelorotals ate Ho wiorote

PEERLESS

Super Dynamic
Console Speaker

:lutmlngrn chasaii. lﬁlguding rainbow modern- oo
stic un dia . Order catalog No. s
MB-29-K, 40.

Peeriess Super Dynamic 12°° AC-operated speaker, bulit
into a Sorera econsole, with 2,000
mfd. filiar cendenser to kill hum;

equlpped with speclal rectifier $37.50
and switch. Speaker by United

Rep. Carp. List, $155.00. Your

(L0 N EEC S 5 80865 2B 5000 3 B
The fameus Peerless AC dynamic speaker, with
Kuprox_rectifier and 2,000 mid_ hum-killing con-
denser built-in, all housed in this 407 high Sonora
cabinet of fascinating ply-walnut. The.cabmet
is all onme piece—carved legs, marqueterie panel
and grille pillars. Sliding back is made of caned
steel, acopstically open to present boominess.
This imposing tioor model speaker, exactly as
illustrated, in original factory packing case,
shipping weight 100 lbs. Never in your life did
you hear of such an amazing bargam—hlghest
class, perfect, guaranteed merchandise at more
than 75% bff list price! Look at that beautiful
console cabinet, its graceful legs, with archer’s
bow tiepiece; its rosetted side panels at front, its
shapely grille pillars, all in two-tone effect, with
high-polish surface of ply-walnut, The speaker
sets against a golden grille, with ample baffle
board concealed. Order catalog PSHB @ $37.50. =
The cansole, which has removable back, is 40
high, 1%/ wide, 16” front te back. 4
Speaker only, with 2,000 mfd. and Kuprox rectifier,
all built up at factory. Order Cat. S0 @ $23.50.
Cabinet only, Order Cat. CO @ $15.00.

Absolutely unexcelled tone quality, with
amazing sensitivity, is assured when you
use Farrand Inductor Speaker and a fine
audio amplifier. The chassis is sold com-
pletely erected with unit and supporting
brace mounted. The unit, cone spider, and
ring are sturdily put together. Use a
baffle board or box of your own choice.

A new principle is involved in the Induc-
tor Chassis. The armature moves up and
down, in a wide gap, instead of from side
to side in a tiny gap. Hence the armature
does not strike the pole pieces.

The chassis is offered at professional discounts,
the prices quoted being net. The outside diameters
of the two different sized models are 9/ and 12”
respectively. The speaker should be selected, no
matter what size, that matches the impedance
of the output tube or tubes. See list below.
The larger size gives better low-note response.
For single 112, 112A or 210 output tube, 9
diameter, order Cat. N9R @ $11.95.

For 171, 171A, 245 or 250 single output, or ANY
push-pull output where you have an output trans-
former or midtapped impedance, order Cat. N9G
@ $11.95.

Same as above, only 12" outside diaineter, order
N12R for single 112, 112A, or 210 tube, @ $12.95.
For single 171, 171A, 245, 250, or for ANY push-
pull, order Cat. N12G for 12” size, @ $12.95.

Short Wave Circuit

National Thriil Box, 4-tubs short wave clrcuit, 5 to 535
meters, battery-operation ef filaments; B supply, either
batterles or etiminator.

-29

Push-Pull Amplifier

View of Natlonal Velvetone Push-Pull Power Amplifier,
an expertly made A, B and C supply and audio amplifier,
producing marvelous tone quality.

Farrand Inductor

Farrand Inductor Speaker (12*” slze illusirated), list price,
$22.50. Your price $12.95.

Consult Information at left as to sultable type speaker
for your output tube. The 12 Is preferable [t you
have room.

Get a real kick out of listening to foreign stations
on a real short-wave circuit, the National Thrill
Box. Uses one 222 screen grid RF amplifier, one
200A detector, one 240 first audio and one 171A
or 112A output. Single control. Buy the parts
and build the circuit in two hours. Data sheet
shows dial settings where foreign stations come in.
Cat. SW4EF, all parts, including decorative brown
steel cabinet, all six plug-in coils, list price $51.90
(less tubes). Your price $31.00.

Guaranty Radio Goods Co.
143 West 45th Street, New York, N. Y.

O Please ship at once on 5-day money-back guaranty the

parts checked off below for which $.............. 19
encloged.

O Please ship C. 0. D.

Cat. MB29K @ $40 net Cat. NI2R @ 511.95 net
Cat. PSHB @ $37.50 net Cat. PPPA @ $55 net
Cat. SO @ $23.530 net Cal. SW4EF @ $31 net
Cat. CO @ $15 net Cat. NOG @ $12.95 net
Cat. NSR @ $511.95 net Cat. NI2G @ $512.95 net
NAME ... iiieveienennesoncosconsnsnnscncces 080 0068500
ADDRESS  ..i.vcveencacncaine vemrseesesaaiane desaan PR
OTTY: v e .15 m et poign 2 = i S A e
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A Power

Amplifier

Using 245 Push-Pull on a Special Steel Subpanel
By Herman Bernard

Managing Editor

transformers, chokes and tubes for power amplifiers that

one of the most desirable mechanical conveniences has
been overlooked. That is a steel subpanel, one that will amply
support the necessarily heavy parts, and that will make a good
impression on the eve.

It is only natural that a manufacturer of audio transformers
should confine himself to his own field, that a condenser manu-
facturer should not worry about audio transformers, and a
socket manufacturer should disregard chokes, power transform-
ers and condensers. Nevertheless every constructor who has
in mind building a power amplifier desires a good-looking and
substantial subpanel for his choice layout. Therefore extreme
pains were taken to design one that was attractive and sturdy,
and it will appear from a view of the illustrations and a reading
of this text, that a gratifying result has been attained.

FILLS THE NEED WELL

SO much attention has been paid to circuit formation, power

Here is a subpanel, with sockets built in, and with the code
number of the required tube imprinted on each socket: a sub-
panel that has turned-down flanges, 2" high, to afford plenty
of room for parts underneath, including a husky voltage divider;
a subpanel with all holes drilled in it for the specified parts,
and with insulated openings to carry through the “hot” leads.

The placement of parts is such that the casing containing the
fllament transformer and high voltage for the plates of the
rectifier tube is at rear center, while on either side is a mid-
tapped choke coil, a dozen binding posts being in a row at
right, three in a row at left. Behind this left-hand group are
the condensers used for filtration. In the exact center are the
low voltage bypass condensers of 1 mfd. each. Next to the
right row of binding posts is the push-pull input audio trans-
former.

The subpanel is designed for a standard circuit, which com-
prises a 280 rectifier tube, a 227 first audio tube and a pair of
245 output tubes in push-pull. This season the 245 push-pull
power amplifier is by far the most popular. Besides being popu-
lar it is also most excellent. The present circuit design capi-
talizes the excellence of this circuit.

Besides the two-stage audio amplifier and filament-plate
power supply that runs it while automatically furnishing grid
biases, there are available filament, plate and grid voltages for
a tuner using 224, 227 or 228 tubes in any combination, with the
sole provision that not more than six tubes be used in the tuner.
In other words the total number of tubes (including four in
the power amplifier itself) must not exceed ten,

SUBPANEL 1S 15X91;"”

A phonograph pick-up may be used by connecting it between
the ground post and the grid post, to constitute an input from
the pickup to the grid circuit of the first audio tube. The con-
nection is made by plugging into a switching jack.

All the parts are arranged neatly on the 15x915” subpanel.
The height of the subpanel top, as stated, is 2”. The highest
part is the filament-plate supply transformer, which is 414"
high, so that the maximum height overall is 614”. So anyone
desiring a compact power amplifier that is also a good one,

FIG. 1.

CORNR VIEW OF THE PUSH-PULL POWER AMPLI-

FIER. AT LEFT FOREGROUND ARE THE DETECTOR
PLATE AND GROUND BINDING POSTS.

and most up-to-date, can readily fit this one into a console or
radio table or other compartment which he has been desiring
to fill with such a device.

Every necessary part has been included, and nothing has been
omitted that was deemed advisable in such a circuit. There is
even a convenience outlet, into which a dynamic speaker’s AC
cable may be plugged, so that the switch used on the power
amplifier- will control the speaker. Also a fuse protects the
entire installation.

The filter system is a good one, using a paper dielectric con-
denser of 1,000 volts DC continuous working voltage: rating, 550
volts AC, root mean square, next to the rectifier. This con-
denser has an effect on the output voltage, and only 1 mfd. is
used here because the voltages are satisfactory under the cir-
cumstances. Anyone desiring to increase the voltage applied to
the push-pull pair may put another 1 mfd. condenser in parallel
with the prescribed capacity, making certain, however, that it
is of the same high voltage rating. Do not put a 200-volt DC
bypass condenser in this position, as it will break down at once.
All who build this push-pull power amplifier for 25 or 40 cycle
current should include the extra 1 mfd. filter condenser.

The filter choke, a single winding center-tapped, is at left,
and either one of its black insulated wire leads is connected to
S volt midtap and to one side of the | mifd. high voltage filter
condenser. The other side of this condenser goes to ground.
As the subpanel should be grounded, this connection is most
easily made by putting a lug on the machine screw that holds
down one side of the bracket of the Mershon condenser, and
connecting a wire from one of the terminals of the paper con-
denser to the lug.

DETAILS ABOUT THE MERSHON

The Mershon condenser provides almost all of the capacity
used in the filter. This particular Mershon is the one having two
anodes of 8 mfd. each and two of 18 mfd. each. The catalogue
number, including bracket, is Q 2-8, 2-18B. The bracket should
be of the low type to fit the holes provided. There are two

(Continued on next page)
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Often Impossible to Read It, So It Is Calculated
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FIG. 2
CIRCUIT DIAGRAM OF THE 245 PUSH-PULL AMPLI-
FIER, INCLUDING PHONOGRAPH PICKUP JACK.

LIST OF PARTS

C1—One .00025 mfd. mica condenser.

CZ—One .01 mfd. mica fixed condenser.

C3—One 1 mfd. filter condenser, 1,000 volts DC continuous
working voltage rating, 550 volts AC (root mean square)
continuous working vbltage rating.

C4, C5, C6, C7—Four Mershon condensers in one copper casing,
two of 8 mfd. and two of 18 mfd., with low bracket. Cat. Q2-8,
2-18B.

C8, C9, C 10, C11, C12, C13, C 14, C15, C16—Nine 1 mfd. bypass
condensers, 200 volts DC continuous working voltage rating.

T1—One Polo Filament-Plate Supply transformer; 110 volt
50-60 cycle primary, 724 volt secondary center-tapped, 5 volt
2 amp. secondary center-tapped; 2.5 volt 3 ampere secondary
center-tapped, and 2.5 volt 12 ampere secondary center-tapped.
Cat. PFPS. (Note, for 25 cycles use Cat. P2FPS, for 40 cycles
use P40FPS.)

FC, PPOC—Two center-tapped chokes for high current, one
used as filter choke, other as push-pull output choke.

PPIT—One push-pull input transformer.

SW-—One AC pendant through-switch, with 12-ft. AC cable and
male plug.

F—One 2 ampere fuse, with holder.

CO—One convenience outlet (for dynamic speaker AC cable).

PJ, PJS—Phonograph pick-up jack with automatic switch and
plug.

R1—One Lynch metallized resistor, 0.1 meg.

R2—One Lynch metallized grid leak, 5.0 meg.

R3—One Multi-Tap Voltage Divider, 13,850 ohms, 50 watt rat-
ing; fourteen taps, affording thirteen different voltages.

Two resistor mountings.

Roll of heavy insulated hookup wire for power work.

Fifteen binding posts.

One 15x915” cadium plated steel subpanel, with self-bracketing
flanges, one five-prong and three four-prong sockets built in;
sockets marked to identify tubes that go in them; subpanel
drilled and insulated where necessary; flat insulating washers;.
hardware.

Four Kelly tubes; one 280, one 227, two 245.

(Continued from preceding page)

types of Mershon brackets available, but only the correct one
is provided with the parts for this power amplifier.

The different capacities of the Mershon condenser may be
distinguished easily. The smaller capacity is nearer the edge
of the copper casing. In all instances the copper casing is
necative. The anodes, represented by lugs on the insulated top
of the casing, are positive. Attachment of the bracket td the

subpanel automatically makes the case negative. The two
smaller capacities are usually diametrically opposite each other.

So, to connect one of the 8 mfd. sections of the Mershon as
the first electrolytic capacity in the filter circuit, simply bring
the red insulated wire of the filter choke FC to one of the
Mershon lugs nearer the edge of the copper casing.

Next use one of the 18 mfd. anodes of the Mershon, connect-
ing it to the remaining lead emerging from the filter choke. As
was pointed out, the grounding of the negative side is taken
care of automatically.

The other 18 mfd. capacity is used to bypass the 180-volt
lead, while the remaining 8 mfd. capacity is used for bypassing
the 50-volt lead, to be across that part of the Multi-Tap Voltage
Divider affording grid bias for the push-pull pair.

SAME 50 VOLTS USED TWO WAYS

This same voltage of 50, used negatively for biasing these
particular tubes, is available as a positive screen voltage for
screen grid tubes, or for plate voltage for the grid-leak-con-
denser detector tube. This seeming double utility arises from
the fact that the heater circuits are independent of the cathode,
grid and plate circuits of the 227, 224 and 228 tubes, and of
course are independent of the filament circuit of the two 245s.

The Multi-Tap Voltage Divider affords an assortment of
voltages, and enough binding posts are provided to render
available for immediate use all save two or these voltages. It
is inconceivable that anyone would desire to use the two extra
voltages in addition, but it is possible that some will want to
use the omitted voltages, instead of one of two of those afforded
by the circuit as shown. If so, the simple removal of the two
leads from taps affording undesired voltages, to the two other-
wise unused taps, affording the desired voltages, will effectuate
the change.

It is highly advisable to bypass each used tap with a 1 mid.
low voltage condenser, if no other bypass condenser already is
in that circuit. Since each voltage, except 50 volts and 180
volts already bypassed, requires this extra condenser of low
voltage, those not desiring to use so many voltages may omit
the undesired ones and thus economize on low-voltage con-
densers. Most persons, however, will prefer to have all ten
voltages available: 3, 6, 10, 16, 22, 50, 67, 75, 135 and 180 volts.
The highest voltage, which is 250 effective, is used only on the
optput tubes, hence there is no reason for providing a tap for
this voltage.

VOLTAGES MAY BE READ DIRECTLY

By using a high resistance voltmeter you may determine the
voltages by simple measurement, and without calculation of
voltage drop on the basis of known values of resistance and the
current flowing through each section of the divider. The values
of current are different in each section. Through all sections
flows the bleeder current, a little less than 22 milkamperes, when
the power amplifier is worked with a tuner.

If the bleeder current is measured when there is no load on
the rectifier except the Multi-Tap Voltage Divider itself, the
reading will be in excess of 22 milliamperes, because the voltage
is higher than 300 across the divider. This is due to the low
total current. The more current drawn, the lower the voltage,
principally because of the regulation of the rectifier tube, the
resistance of which increases with increase in current.

When the plate current of the audio amplifier tubes or of the
audio and radio amplifier tubes and detector is drawn from the
power amplifier, it is impossible to read the bleeder current
separately, as there is only one current flowing through each
section of the voltage divider. This is the sum of the bleeder
current and plate currents.

However, with the voltage across the two extreme terminals
known, and the total resistance of the Multi-Tap Voltage
Divider being 13850 ohms. the current may be calculated.
Hence, if the voltage is 300 volts, the current is the voltage
divided by 13,850, or a little less than 22 milliamperes.

DESCRIPTION OF DIVIDER

The Multi-Tap Divider consists of two enamelled wire-
wound resistors, on separate cores, mounted one above the
other on supporting end-brackets, and connected in series. This
connection is made at the factorv. The entire unit is tapned
in resistance steps as follows: 3,000 ohms, 4,500, 2,000, 800, 700,
600. 550, 500, 450, 400, 200, 100 and 50. The zero lug is the four-
teenth.

As might be surmised, the filter output high voltage is con-
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(Continued from preceding page.)
nected to the extreme lug that has its neighboring lug relatively
far away from it (about 2”), to account for the 3,000 ohms,
whereas the zero voltage lug (grounded terminal) has its neigh-
boring lug very close by, on account of a resistance step of
only 50 ohms separating them.

The same size wire is used all through, and the resistor will
safely carry 125 milliamperes, which is more than the circuit
will draw, by at least 25 per cent. The divider is rated at 50
watts.

WHERE VOLTAGE DIVIDER GOES

The Multi-Tap Voltage Divider is mounted on the subpanel
flange at rear, where the gower apparatus and push-pull cutput
choke are. One hole is 1%" from legt, 34" down from the top,
as you look at the rear elevation, and the other hole is on the
same level, 714" away. These holes may be for either 8/32 or
6/32 machine screws, depending on which you will use. The
divider, mounted inside, clears the bottom when the lugs are
bent back for that purpose.

To enable insertion of the Multi-Tap Voltage Divider it is
necessary to snip off the excess of a couple of screws used for
mounting other parts, one of these screws being a foot of
the filament-plate supply. Otherwise these screws would
obstruct the divider. The foot of the filament-plate supply is
a 10/32 machine screw, hence will require some pressure if
snippers are used. An easier way would be to saw it down first.
If you have the filament-plate supply before you, with name-
plate facing you, the foot in question is the one at right front.

EASY TO DRILL THIS SUBPANEL

If for any reason such as the substitution of parts, it is neces-
sary to drill holes, the work can be done very easily, for the
steel will drill more handily than aluminum of equal gauge.
The drill should not be pressed hard against the steel, for the
drill will turn more readily with light downward pressure, for
the metal will not burr and halt the drill, a difficuliyt common in
working with aluminum.

Low voltage bypass condensers may be stacked up, as many
as are reeded, and where there are more than two, the addi-
tional ones should be mounted on top of the subpanel.

Before mounting the Mershon condenser he sure to put the

two resistor mountings in place underneath the subpanel, as the
screw for one of them otherwise will not pass the Mershon.

The filter choke and the push-pull output choke are identical,
hence interchangeable. Put cardboard underneath the chokes
to keep them rigid. The chokes should be mounted so that
the anchoring strip attached to them comes flush with the
extreme sides of the subpanel.

If the holes do not permit this, drill holes that will. Thus will
the separation between filament-plate supply and the two iden-
tical choke combinations be increased, which is desirable for
ventilation.

ELEVATED FOR VENTILATION

For the same reason of ventilation the filament-plate supply
is elevated from the subpanel, this being provided for at the
factory by the insertion of elevating washers in the subpanel
They are the same as insulating washers used elsewhere on the
subpanel, as for bringing through the leads from the filament-
plate supply, but insulation of the filament-plate supply is not
desirable. Therefore simply attach the nuts to the feet of the
filament-plate supply, and tighten them down, so that they
strike the under side of the subpanel, hence ground the case
of the filament-plate supply. These feet, by the wav, are loose,
but when the nut is driven all the way down the feet are drawn
out tifht, and utter rigidity results.

The binding posts, other than the one used for grounded
negative, are insulated. Atop the subpanel are collar type insu-
lators, already in place in the subpanel. This type is known
as an extruded washer. To insure insulation, a flat bakelite
washer must be placed at the bottom, where the binding post
screw protrudes. Simply drop the flat washer onto the screw.
The lug is put on next, and finally the nut. Bend the lug away
from the subpanel to avoid possibility of contact.

PRECAUTIONS ABOUT GROUNDING

To ground the subpanel simply omit the flat washer. Scrape
off the cadmium plate from the subpanel about the hole for the
ground binding post, to make sure of good contact, and to make
assurance doubly sure, jut a lug and extra nut on the screw
that protrudes from the Mershon bracket. This screw you will
find close at hand. Solder a short piece of wire between the
ground post lug and the lug underneath where the Mershon
condenser bracket is held tight.

AN ECONOMICAL 4-TUBE BATTERY MODEL RE-
CEIVER, THE HB COMPACT, USING RESISTANCE-
COUPLED AUDIO.

CIRCUIT WILL NOT OSCILLATE

HAD a very good receiver and I thought I would improve
I it by installing S-M, Clough type, transformers. The tone

seems to have improved all right, but the set will no longer
oscillate. 'What is the reason?
—S. B. M.

While the difference is due to a characteristic of the trans-
former it is not correct to say that the transformer is at fault.
You yourself must assume the blame for making an inadequate
change. The transformer you had in the first place had a rela-
tively low DC resistance in the primary and therefore the voltage
on the detector plate was practically the same as the applied
voltage. There was enough to cause oscillation. The new trans-
former has a high resistance in the primary, a high pure resis-
tance in fact, and the voltage drop in this is high. There is not
enough left on the plate of the detector to cause oscillation.

Are the transformers at fault?

A ONE-TUBE CIRCUIT FOR SCHOOLBOYS. THE PARTS
ARE MOUNTED ON A METAL SUBPANEL THAT HAS
SOCKET BUILT IN.

The remedy is to increase the applied plate voltage to compen-
sate for the extra drop. This may require an applied voltage
several times as high as you used before. It may also be that
you had no bypass condenser in the plate circuit and that you
depended on the distributed capacity of the primary. If you
had no condenser you should use one with the new transformer.
Use 0005 mfd. and connect it from the filament to the trans-
former side of the tickler coil. You might also increase the
number of turns. Connect the condenser first. If that is not
enough to start regeneration increase the voltage. If that too
fails to start regeneration increase the turns on the tickler.
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Tuning Phenomenon Ex

How Selectivity is Obtained While Amplificat
By J. E. Anderson and

CONTROL
PANEL

SOURCE OF
| POWER (&A4775)

TO DRIVE

FIGS. 1, 2, AND 3.

FIG. 1—PROGRAM RENDERED BEFORE MICROPHONE.
FIG. 2—AUDIO PULSATIONS CONTROLLED AND FED
TO OSCILLATOR.

FIG. 3—~RADIO WAVE TRANSMITTED.

[“Radio for Schoolboys,” is being published serially. Last week
the first instalment was printed. Next week the third instalment
will be published. The series is extremely important not only to
youngsters but to all radio novices, young or old, and presents
the subject in an informed and interesting way. It is well worth
your while to read every word —Editor]

Questions Based on Last Week’s Article

(1)—Do radio waves move the air (ether) through which they
travel?

(2)—State three differences between radio waves and sound
waves.

(3)—State six functions performed by a broadcasting station.

(4)—Why ‘can not the program be heard when one stands di-
rectly under the broadcasting stations antenna?

(5)—What is a carrier wave?

(6)—What is a sideband? How many are there and what are
they called?

(7)—How many times a second does the radio wave oscillate
between antenna and ground?

(8)—How many waves strike a receiving antenna?

(N—What is the ether?

(10)—Is air the selected medium of radiation?

[Answers on page 10.]

CHAPTER 11
The Reception of the Wave

HE radio frequency carrier wave generated by the broad-

I casting station is altered in intensity and frequency to a

slight extent, because of the introduction of the audio fre-
quencies, leaving the result stilf a radio frequency that may be
received on a set and amplified.

To enable reception, some sort of antenna is used. It may be
a wire stretched between poles on the roof, or hidden behind the
moulding of the room, or even placed under the carpet. It may
be a special type of coiled wire, called a loop. But the best
antenna is one erected outdoors, since it produces louder re-
sults, and is more sensitive. A wire is run from the antenna
into the house and is called the leadin. This leadin goes directly
to the antenna post of the receiver.

WAVE INTRODUCED INTO FIRST COIL

A ground should be used, this being provided by a wire run
from the nearest cold water pipe to the ground post of the set,
or, i1 this is inconvenient, connection may be made to a heating
radiator in the home. The place where the connection is made
to the pipe or stem should be scraped to remove all paint or
other foreign substance. A strip of copper, plain or tinned, is
fastened to this cleaned surface by driving a screw through the
binding holes. The device is called a ground clamp. It usually
has a clip for attaching the wire, but it is well to solder this
connection as an extra precaution.

Thus an antenna-ground system of the same general nature
as the one at the broadcasting station is established. The modu-
lated radio frequency waves strike the antenna and fluctuate
between it and ground. The connection to the primary winding
of the first coil in the receiver, a radio frequency transformer,
brings these alternating voltages and currents into the coil
Because of the wire in the primary, a phenomenon of attraction
and repulsion is produced, known as a magnetic field, because
there is present a relatively strong influence in the immediate
vicinity of the winding that partakes of the properties of a
horseshoe magnet so familiar to you. But the magnetism in
the present instance is not a steady one. The fluctuations of
the radio frequency wave cause corresponding changes in the
field about the coil, so that the field rises to positive, declines to
zero and falls to maximum negative, exactly as does the original
wave. Indeed, it is the same wave, coursing in the field of
the coil.

Because the coil is able to support this kind of magnetic be-
havior it is said to have inductance. For a given diameter and
given size of wire, the greater the number of turns of wire, the
greater the inductance.

ANTENNA WINDING APERIODIC

The winding connected to the antenna-ground system usually
is small, consisting of fourteen turns or so. This makes it have a
natural frequency that is higher than any broadcast frequency.
When one considers that the antenna and ground are like two
plates separated by intervening air, and thus have the faculty
of storing electricity, and that the aerial and the connecting
wires have inductance as well, it is apparent that this natural
frequency of the antenna coil alone is not the sole determining
factor. There is added inductance and added capacity. This
lowers the frequency, but the frequency is still above the high-
est broadcast frequency. Hence the antenna circuit receives all
broadcast frequencies, and even other radio frequencies. It does
not discriminate among frequencies or select any one of them.
Not being selective, it is called aperiodic.

Coupled to the antenna or primary coil is another and larger
winding, the secondary. Across this is connected an instrument
that has two sets of metal plates, one set movable, -the other
set stationary. The greater the area of the adjacent plates, the
gerater the capability of this device for storing electricity, the
greater the capacity. Inductance in a coil and capacity in a
condenser are companion characteristics.

Since one set of plates of the condenser is movable and the
other stationary, the coupling between the two sets is varied
as the shaft of the movable or rotary plates is turned. Thus
the amount of capacity is changed. Likewise the rapidity of
the charge and discharge of electricity is changed. The greater
the capacity in use, the lesser the rapidity of this discharge.

CONDENSER TUNES CIRCUIT

Since the condenser is. com}ec.ted to the secondary winding
there is a frequency relationship in the circuit. The inductance
of the tuned winding is fixed, so that if inductance alone were
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Herman Bernard
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concerned, the frequency at which greatest response would be
received would be fixed, too. But the condenser introduces a
variable factor. As the capacity is changed, the frequency at
which keenest response is established likewise is changed.

Hence the radio waves that are received indiscriminately by
the untuned antenna winding are picked up by the secondary,
and the secondary is tuned. The process of selecting a desired
frequency to the exclusion of all other frequencies is called
tuning.

The antenna winding gives the radio waves impartially to the
secondary, which begins to stop the impartiality by the tuning
to which the secondary is subjected. It is the secondary that
charges up the condenser with the radio frequencies, and both
coil and condenser unite to be most effective at one frequency.
The combination of fixed inductance and variable capacity
accomplishes tuning by establishing a low resistance to the
tuned or resonant frequency.

HIGH IMPEDANCE NECESSARY

If you have any source of voltage and current, any moving
electric force (electromotive force), and you put a stout piece
of copper wire across it, you unite the two opposite voltages,
and this is called a short circuit. If you did the same thing
across the terminals of the secondary of the radio frequency
transformer you would stop the signal from going any farther
in the circuit. You would stop the coil and condenser from
functioning. The copper wire’s effect would predominate and
there would be no agency upon which the radio frequency wave
could work. Quite the opposite obtains when you turn the con-
denser so that the united efforts of coil and condenser alone
make for keenest response at a given frequency.

The secondary is connected to one of the binding posts of a
tube socket, called the grid post, because it connects to an ele-
ment of a vacuum tube called the grid. The other socket posts
are for the filament (negative and positive) and for the plate.
Hence we are using a three-element vacuum tube, the elements
being grid, plate and filament. The tube is used to magnify the
radio frequency signal, hence as an amplifier.

PARTS AND THEIR SYMBOLS

What a variable condenser looks like, and what the symbol
for it is in radio schematic designs, are shown in Fig. 5. The
arrow designates the moving or rotor plates of the condenser,
the plain horizontal line the fixed or stator plates. The appear-
ance of the coil, and its symbol, are shown also. The primary
is drawn smaller in size to distinguish it from the secondary.
How the transformer is connected with primary to antenna and
ground, and with secondary to the tuning condenser and to
the input of the vacuum tube, are depicted in Fig. 7. The sym-
bols for antenna and ground are given, also for a fixed and a
variable resistor.

Erom these representations we can construct the input cir-
cuit, consisting of primary connected to antenna and ground,
secondary connected to negative A and to grid, with condenser
across the secondary, and with the plate post, P, of the socket
representing one connection of the output.

The tube, to operate, requires that its filament be heated,
and it is assumed that a 6 volt storage battery is used, and that
the tube filament requires 5 volts to attainn the most efficient
heat consistent with long fife of the filament. Therefore, as
we have 6 volts and require only 5 volts, we can introduce an
mstrument composed of fine wire wound on an insulated strip.

PROPER FILAMENT VOLTAGE ESTABLISHED

This fine wire obstructs the flow of direct current supplied by
the storage battery, and when interposed between the negative
of the storage battery and the negative of the filament, will pro-
vide a ﬁlamen_t voltage lower than the battery voltage. The
amount of resistance required can be calculated. If the tube is
aIZ_OIA, requiring 5 volts across the filament, under which con-
dition 25 ampere flows, and we have 6 volts to start with, we
knqvxt/ we must d:('iop' 1 Eolt at a ]current of 25 ampere. The
resistance required, in ohms, equals the ivi
the current (.25), or 4 ohms. b T = LRy

e have been able to construct a circuit theoretically for
the reception of a particular radio frequency at greater strength
than that of unwanted radio frequencies, but we have estab-
lished only one tuned circuit, which ordinarily is not nearly
enough. There are so many stations, some of them very
powerful, using large power and relatively close at hand, that
the waves of other strong stations would be mixed witi] the
wave of the selected one in the output, so we repeat the tuning

RADIO FREQUENCY WAVE.

AAAAN
VUUVYY

AUDIO FREQUENCY
WAVE.

COMBINATION (MODULATED) WAVE.
AU[\U[\U[\UHUHU | ﬂUnUnUﬂ [\ Uﬂ

FIG. 4.
THE RADIO FREQUENCY, AUDIO FREQUENCY AND
MODULATED RADIO FREQUENCY WAVES REPRE-
SENTED BY GRAPHS.

process, to get better selectivity. At the same time the amplifi-
cation is increased, because we are using another tube.

ANALYSIS OF TUNER

Fig. 7 shows a tuner consisting of two stages of tuned radio
frequency amplification and a final tube that makes it possible
to hear the broadcast program when earphones are connected
to the two binding posts representing the plate of the tube and
B plus 45 volts. This final tube in the tuner is called the detec-
tor.

The first tube is coupled to the second by a radio frequency
transformer similar to the one used in the antenna circuit, but
the primary is in the plate circuit. The secondary is in the grid
circuit as in the previous example. An additional positive volt-
age is used. As the fitament heating source is called the A
voltage, the plate power source is called the B voltage. These
are arbitrary terms now standard.

Another newcomer in this circuit is a fixed condenser. This
is shown conected from plate of the detector to F minus. It is
used as a bypass condenser, to detour radio frequencies, which
are not desired beyond the detector. Since the function of
the detector is to furnish audio frequencies, it is advisable to
concentrate on these and make the elimination of the radio
frequencies as complete as possible.

Another new point is that the secondary coil in the detector
circuit has a fixed condenser connected between it and the grid
post, with a fixed resistor across the fixed condenser. Another
novelty is the fact that this winding is connected on the “low””
side to the positive filament, whereas the two previous seconda-
ries were connected to the negative A.

THRICE-TUNED CHAIN

We tuned once, with a coil and variable condenser, then again,
then again, so we have three tuned stages, two of which are
radio frequency amplifier circuits, the third being the detector
circuit,

With such an arrangement we can obtain sufficient selectivity
for modern needs, tuning in the station we desire to the exclu-

(Continued on next page)
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FIGS. 5, 6 AND 7.

FIG. 5—PICTORIAL REPRESENTATIONS AND SYM-
BOLS FOR A VARIABLE CONDENSER, A RADIO FRE-
QUENCY TRANSFORMER. ANTENNA, GROUND, A

FIXED RESISTANCE AND A VARIABLE RESISTOR.

FIG. 6—THE FIRST STAGE OF A TUNED RADIO FRE-
QUENCY AMPLIFIER IN PICTORIAL AND SCHEMA-
TIC FORMS.

FIG. 7—A TWO-STAGE RADIO FREQUENCY AMPLI-
FIER AND DETECTOR. THE COMBINATION IS KNOWN
AS A TUNER.

(Concluded from page 10)

sion of all others, and besides, if the volume is too great, we
can reduce it by turning the knob of the variable resistor used
in the first tube’s filament circuit. Thus the heating of the
filament, hence the intensity of performance of the tube, or its
amplification property, is governed by the valuable resistor,
called a rheostat. The function of the rheostat in this circuit
is that of a volume control. It is well to place the volume con-
trol ahead of the detector.

The fixed resistor at the grid of the detector is of high re-
sistance and is called a grid leak. The condenser across it is
called the grid condenser. The object of the grid condenser
and grid leak, working together, is to permit the tube to be
operated in such a manner, when the secondary is returned to
positive filament, that the carrier wave is eliminated, and only
the original audible frequencies as conveyed to the microphone
are reproduced. This action comprises detection.

A study of the performance of the vacuum tube when hooked
up in different ways disclosed that this elimination of the carrier
wave, and retention of the audio frequency variations, was not
only practical but represented the use of a tube to comprise
the most sensitive form of detection.

RESULT IS MECHANICAL VIBRATION

So the detector reverses the function performed at the broad-
casting station, since there the radio frequency wave was modu-
lated with audio frequencies that lost their identity as such,
and now the radio frequency is eliminated, and the audio fre-
quency identity alone survives. In the first instance there was
modulation, but now we are practising demodulation.

So the output of the detector tube, although it carries some
stray radio frequency, consists mainly of variations that are a
copy of the vibrations committed to the microphone. When we
connect earphones at the detector output we introduce a device
that has a diaphragm that will vibrate at these frequencies.
Thus is electrical variation of current and voltage converted
to mechanical vibration, the type of vibration we can hear.

FIG. 9

MECHANICAL VIBRATIONS CAUSE AUDIBLE

SPONSE IN EARPHONES. THE SMALL OBJECT THE

AVIATOR HOLDS IN HIS HAND IS A PAIR OF EAR-

PHONES THAT FIT INSIDE THE EAR. THESE ARE

USED ON AN AIRPLANE RECEIVER DURING FLIGHT.
(Underwood & Underwood.)

RE-

Air is all around, and radiation must be made in the face of
that fact of nature. Were there no air, or other gas, there would
be vacuum, and radio waves travel better in vacuum than in
any other medium.

HOW THE WAVE STRENGTH DECLINES

Whatever the medium, the wave suffers decline in strength as
it advances. This is called attenuation. The decline, in general
is inversely as the distance. An aerial ten miles from a station is
charged with a voltage and current one one-tenth as great as that
in an aerial one mile away. But the intensity of the wave about
the receiving antenna, called the antenna field of strength, may be
very small indeed, and yet a receiver will produce a good response.
Hence broadcast receivers often tune in at night stations that are
1,000 miles away or more.

Sometimes local or special conditions cause a wave to be weak or
dead in some localities, yet stronger in places much farther away.
With broadcast waves this is not so often true, but with short
waves (higher frequencies) this passover is common, and is known
as skip-distance.

ANSWERS

(See page 8 for questions)

(1)—Radio waves do not move the air, any more than water
moves a pipe through which the water flows. Air simply con-
ducts the agitation.

(2)—Three differences between radio waves and sound waves
are: (a), difference in frequency; (b), difference in speed they
travel; (c), sound waves originate mechanically and radio waves
originate electrically.

(3)—A broadcasting station does these six acts: (a), prevides
the program; (b), changes mechanical vibriations into audio
frequency electrical vibrations with the aid of a microphone;
(c), amplifies the audio frequency electrical vibrations; (d), gen-
erates a carrier wave; (e), mixes the audio frequency vibrations
with the carrier frequency by modulation; (f), radiates the re-
sultant modulated carrier.

(4)—Because the output of the antenna is radio frequency,
far beyond the uppermost limit of hearing.

(5)—The officially assigned frequency generated by the oscilla-
tor at the station.

(6)—A sideband is a frequency that differs from the carrier
to the extent of a modulated audio frequency. There are two
main sidebands, one equalling the sum of the carrier and the
modulation frequency, the other the difference between the two.
The sum is the upper sideband, the difference the lower.

(7)—As many times as the cycles per second of the wave it-
self, that is, its frequency.

(8)—All waves radiated from anywhere on earth strike all
antennas.

(9)—The ether is the medium of conducting radio waves and
is a term used for convenience. There is no scientific definition
of the ether or any concrete conception of what it is, or proof
that it is any particutar and senarate entity.

(10)—No. Air is the inevitably utilized medium of conducting
radio waves.
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A New Receiver System

Pre-Selector Avoids TRF and Uses Positive Grids
By Ea’gar]. Warren

ROM time to time we lhear of “revolutionary” discoveries
F in radio, discoveries which in a short time are supposed to

render obsolete all existing radio receivers and transmitters.
Notwithstanding all these radical discoveries radio development
goes forward at a steady rate. The set of one year may be
somewhat out of date the next year, or the next after that, but
it is useful, nevertheless, and it plays just as well three or four
years after it was put into service as it did at the beginning.
It may not play quite so well as the latest set, but with a few
minor changes it can be brought up to date.

But just because radio development in the past has taken a
certain line there is no reason why it cannot take another road
to improvement. There are admittedly many weaknesses in
the present system as developed along conventional and classical
lines. It is not scientific to deny the possibility that these
weaknesses can ever be removed by developments based on
entirely different conceptions. The scientific attitude is one of
open-mindedness, a readiness to investigate every suggestion
and possibility even though reason at first may object strenu-
ously. Radio as it is today is replete with examples which prove
that a shut-mind attitude is unsafe as a policy.

NEUTRODYNE AT FIRST DERIDED

It will be remembered that the Neutrodyne was first greeted
with scoffing, yet it developed into the first genuinely successful
radio frequency amplifier. Even the amplifier tube was first
met with a great deal of skepticism on the part of engineers,
and the scoffing at the Theremin has not yet died, although there
are now instruments of this type on the market and many
musicians are busy acquiring the technique of playing it. There
are numerous other examples that could be mentioned.

The discovery of a radio system radically new in design has
been announced by Alger S. Riggs, tube engineer. This system
is said to eliminate the need of negative grid bias, grid leak and
condenser, and tuned radio frequency. Indeed, the tubes used,
which have been developed especially for the system, do not
even depend on the control grid at all.

Full details of the new invention are not yet available, but
the device has been demonstrated successfully to a group of
engineers.

TELLS OF NEW SYSTEM

Riggs submitted the following explanation:

“In general, the system as at present conceived and evolved,
consists_essentially of a fundamental and revolutionary method
of obtaining amplification by the use of electron discharge
devices. Among other things, the system displaces the necessity
of utilizing negative C bias throughout. In fact, in the major
portion of the application of electron discharge devices the
electron stream is not controlled by the grid at all.

“The radio set demonstrated does not use (a) negative C bias,
(b) tuned radio frequency or (c) grid leak and condenser. As
I demonstrated it, the set was in its semi-laboratory form, no
production or design engineering having been applied toward
its completion.

“In contradistinction to conventional practice, the signal at the
antenna is first passed through a suitable selecting apparatus
into the radio frequency amplifier capable of amplifying an
extremely wide range of frequencies. The amplified radio fre-
quency signal is then detected by a system which is termed
‘threshold detection.” The detected audio frequency signal is
passed into an audio amplifier, thence to the loud speaker.

LOOSE COUPLING USED

“The filter consists of two parallel resonant circuits loosely
coupled capacitatively and very loosely coupled to the antenna;
the filter output is connected to the radio frequency amplifier,
which consists of five stages of radio frequency amplification.
As the signal attenuation in the filter is of the order of 100-
to-1, the radio frequency amplifier possesses unusual gain per
stage to bring the signal level up to the proper point of
detection.

“The ‘threshold detector’ operates on a principle entirely new
and revolutionary, has the sensitivity of the grid leak and con-
denser with the possible quality and power handling capacity of
the conventional negative C bias power detector. The detector
is capable by adjustment of being made totally insensitive to the
signal level below a predetermined limit, hence the term ‘thres-

hold detector.
CUT DOWN STRAYS

“The special advantage of the ‘threshold detector’ lies in the
fact that extraneous ‘ground noises’ may be totally eliminated,
provided their intensity is not comparable in strength to that of
the signal being detected.

“The audio frequency amplifier consists of two tubes operating
with a positive grid bias, and this audio amplifier is substantially

(Underwood & Underwood)

ALGER S. RIGGS, INVENTOR OF A NEW SYSTEM OF
RADIO RECEPTION, HOLDING A COMPACT RECEIVER
BASED ON HIS NEW DEVELOPMENT.

aperiodic, that is, without frequency discrimination within the
audible band, except in so far as may be controlled by the
‘impedance match’ of the loudspeaker to the audio amplifier.

Douglas H. Kenyon, of the patent law firm of Kenyon &
Kenyon, predicted basic patents will be granted.

The former United States Commissioner of Patents, Thomas
Ewing, one of those who witnessed the demonstration, agreed
with Mr. Kenyon.

RECEIVER IS COMPACT

The Riggs receiver is compact. Six tubes, each of very small
size, are used, one being a detector and five amplifiers. All the
tubes have been designed especially for the new system.

The Riggs system, it is claimed, covers radio receivers, broad-
cast transmitters, commercial radiotelephony, land line telephony,
high frequency measurements, amplification of very high fre-
quencies, and motion picture sound recording and reproducing
systems.

Riggs is twenty-nine years old. He originally came from
Charleston, S. C, but was educated abroad. He has been con-
nected with several research laboratories.

Importance of Bleeder Current

When a condenser is used next to the rectifier tube, the DC voltage
on open circuit across this condenser will reach the peak value of
the AC voltage across each half of tire high voltage winding. In the
transformer under discussion this amounts to approximately 510
volts. Of course, the voltage across the other two condensers has
the same value. Thus the condensers will be subjected to excessive
stresses when the current is stopped without at the same time
turning off the power. To avoid this the bleeder current should
have a considerable value.

A bleeder current of 40 milliamperes will leave a current of the
same value for the receiver when the transformer is working at
rated output. Of course, if the set requires more than this current
the bleeder current should be reduced, say to 30 or 20 milliamperes,
according to the current required by the set.
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The RF Tuning in

Effect of Selectivity at That Level —
By Knollys
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FlG. 18
THIS ILLUSTRATES IN SYMBOLS THE THREE POSI-
TIONS OF THE VARIOMETER COIL USED IN THE NEW
SYSTEM OF TUNING A SUPERHETERODYNE

control as the radio frequency tuning condenser it is
necessary that the plates of the condenser of the oscilla-
tor have a special shape so that the generated frequency at
any setting may exceed by the correct amount the frequency to
which the other circuits are tuned. For example, if the in-
termediate frequency is 200 kc the oscillator must have a fre-
quency of 750 kc when the radio frequency tuners are set at
550 kc and it must have a frequency of 1,700 kc when. the radio
frequency tuners are set at 1,500 kc. No matter to what fre-
quency the circuit may be tuned the oscillator must be set 200
ke higher. Since this constant difference must be maintained
it is clear that the rates of change of capacity in the circuits
must be different, for the radio frequency tuners change from
550 to 1,500 kc while the oscillator changes from 750 to 1,700
kec. In one case the ratio of the extreme frequencies is 2.73
and in the other it is only 227. The corresponding ratios of
capacity are 7.44 and 5.14
There is one exception, and that is when all the condensers
involved are accurately of the straight line frequency type,
for then it is only necessary to displace the oscillator condenser
with respect to the other condensers by an amount correspond-
ing to the intermediate frequency. This frequency difference
will be maintained throughout the range, since the variation of
capacity in all the condensers maintains the frequency pro-
portional to the displacement. If this is to succeed the dis-
tributed capacity in each circuit must have been taken into
account when designing the straight line frequency condensers.

CONSTANTS MAY DIFFER

When the oscillator condenser is put on the same control as
the other tuning condensers it is not necessary that the in-
ductances in all the circuits be the same. It is only necessary
that the product LC of the inductance and the capacity in the
radio frequency circuits be larger than the corresponding
product in the oscillator circuit by the amount which determines
the intermediate frequency. There are many different com-
binations possible, but to get the best combination in any case
requires considerable calculation. The constants should be
chosen so that the desired frequency band covers as much of
the dial as possible. For example, when the dial is set at one
extreme the circuit should be tuned to 550 kc, and when at the
other extreme it should be tuned to 1,500 kc, if the broadcast
band is desired. This adjustment is effected by proportioning
the minimum capacity in each circuit to the variable portion
of the capacity. The ratios of these capacities for the case when
the intermediate frequency is 200 k¢ were given above.

If it is desirable to put the several condensers on the same
control and still retain the possibility of choosing either the
higher or the lower oscillator settings for any given signal
within the tuning range, this is possible by a method which
has been used by one of the authors for some time but which
has never before been disclosed. The method involves the use
of a small variometer in the oscillator circuit. All the tuned

WHEN the oscillator condenser is mounted on the same

circuits are made equal and are adjusted so that all, including
the oscillator, are tuned to the same frequency no matter what

FIG. 19

A PICTORIAL ILLUSTRATION OF THE POSITONS OF
THE ROTABLE COIL IN THE NEW SYSTEM OF TUNING.

that frequency may be within the tuning range. In this respect
the entire tuner differs in no essential from the tuners in mod-
ern gang-controlled receivers.

TWO-PART OSCILLATOR COIL

The oscillator inductance is made up of two parts, one fixed
in position and the other rotable like a tickler coil. When the
two portions are connected in series and placed so that there is
no mutual inductance between them, the total inductance is
equal to the inductance in any of the radio frequency tuners.
In that position of the rotatable coil no signal can be received
because the frequency generated by the oscillator is equal to the
frequency of the carrier that is to be received. A very weak
heterodyne note may be audible if there is any appreciable
coupling between the radio frequency circuit and the audio
amplifier, but the squeal will not be radiated.

Now when the rotatable coil is turned in the direction which
increases the inductance, the generated frequency decreases,
and at a certain value of the mutual inductance the frequency
will be such that the heterodyne is equal to the intermediate
frequency. The signal will then get through the filter. This
is the lower setting of the oscillator. When the rotatable coil
is turned from the position of no mutual inductance in the
direction of decreasing inductance, the generated frequency
increases, and at a certain point the frequency will be such that
the heterodyne again will be equal to the intermediate fre-
quency. This adjustment gives the higher oscillator frequency
that will bring in the ‘desired signal.

PRINCIPLE ILLUSTRATED

This principle is illustrated symbolically in Fig. 18. In the
middle the rotatable coil L2 is set at right angles to the fixed
coil LI, the position in which there is no mutual inductance
between the two coils. At left the rotatable coil is set parallel
to the other in such a manner that the mutual inductance M is
negative, and at right it is set parallel in such manner that the
mutual inductance is positive. The left position gives the
highest generated frequency, the middle gives the frequency of
the carrier, and the left gives the lowest frequency.

Fig 19 is a pictorial illustration of the three positions of the
two coils. To distinguish between the two end positions the
lines representing the turns of wire have been drawn at slightly
different angles. Of course, the sign of the mutual inductance
depends on the way the two coils have been connected together.

Naturally, a Superheterodyne employing this method of
tuning will have two controls, one for the condensers and an-
other for the variometer. But it is superior to one in which
the oscillator condenser is independently variable because the
variometer is a vernier- tuner. For any setting of the main
control the variometer is used only to change the frequency of
the oscillator by an amount equal to the intermediate frequency,
either upward or downward in the frequency scale.

ZERO CENTER SCALE

The scale associated with the variometer should be made with
the zero in the center with graduations running in both direc-
tions. The readings might be made to correspond with the
numbers of the broadcast channels, that is from 150 to 55.
The number 150, corresponding to the 1,500 k¢ channel, would
be at positions near the center of the scale and the number 55
would be at the extreme positions. To make this notation con-
sistent, the center line should be marked with an infinity sign
because it would be the position of the variometer if the main
tuning condensers were set to receive a signal of infinite fre-
quency. Fig. 20 indicates the kind of scale that would be
employed.

Of course, the variometer dial could also' be calibrated in
terms of wavelengths. If that is done the center line would be
marked zero and the graduation numbers would increase in
both directions from this line. The calibration of the variometer
scales does not depend on the shape of the plates of the tuning
condensers but only on the rate at which the frequency of the
oscillator changes as the variometer is turned.

SUITABLE FOR LOW I F

This new method of tuning a Superheterodyne is hetter for
low intermediate frequencies than for high, because a smaller
rotatable coil and a lower mutual inductance can be used. This
is fortunate in view of the fact that it is on low intermediate
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a Super-Heterodyne
Novel Oscilliator Coil Is Described

Satterwhite

frequencies that it is more desirable to have a choice of either
the higher or the lower frequency settings of the oscillator.
The vernier effect is also better for the lower intermediate
frequencies.

If the intermediate frequency is too high the arrangement
does not work in all cases. The reason for this is that when the
oscillator is set to receive on the higher frequency the rotatable
coil is in opposition to the main coil and the tickler works on
the two in opposite directions. This may cause the oscillator
to stop when receiving broadcast frequencies near the 550 kc
limit. This will not happen when the intermediate frequency
is low because the rotatable coil then has little relative effect
on the regeneration.

It -will be observed on Fig. 20 that the calibration is not
symmetrical about the central line on the variometer dial. The
scale on the low frequency side covers a wider angle than it
does on the high frequency side. The calibration in the sample
scale has been calculated on the assumption that the mutual
inductance between the fixed and the rotatable coils is pro-
portional to the angle and that the intermediate frequency is
100 kilocycles. The inductances of the two coils and the
mutual inductance are supposed to have been adjusted so that
550 ke on the low frequency side comes in at 90 degrees. The
same carrier comes in at 51.8 degrees on the high frequency
side under these assumptions. Thus the high side is consider-
ably more crowded than the low side.

COIL SERVES AS TRIMMER

The disadvantages of the new method of tuning which have
just been mentioned are not of major importance. They merely
weigh in favor of choosing a slightly lower intermediate fre-
quency than would be selected if only the higher oscillator
setting were to be used. The choice of intermediate frequency
in any case is the result of a compromise among several con-
flicting factors.

It should be noted that when the variometer method of tuning
a Superheterodyne is employed it is not essential that the
oscillator circuit be accurately the same as the radio frequency
tuners because the variometer can be used as a trimmer. In-
deed, in some instances it may be advantageous to introduce a
difference for the purpose of spreading the calibration scale over
the entire variometer dial instead of spreading out over one
quadrant only.

The accurate design of the oscillator coil to meet all the
desirable conditions is not simple. But if it is not essential
that the calibration of the variometer dial cover the entire 180
degrees, very little design is necessary. A small coil is simply
placed inside a larger one and the turns on the two adjusted
so that the total inductance, when the mutua! inductance is
zero, is about the same as the inductance in any of the radio
frequency tuners. If all the stations cannot be brought in
within 90 degrees on the low frequency side it is only necessary
to add turns on the rotatable coil and to remove turns from
the fixed.

ADJUSTMENT OF COILS

After the coils have been adjusted so that the 550 kc signal
comes in on the scale, the stations may be spread out by re-
ducing the coefficient of coupling between the two coils, which
is done by mounting the rotatable coil farther away from the
fixed coil. By farther away is meant greater separation between
the centers of the two coils. The closest coupling is illustrated
in Fig. 19. The calibration of the variometer dial should not
ge (}f)ne until the two coils and the coupling have been adjusted

nally,

The rotatable coil dispenses with the necessity of specially
shaped plates of an oscillator condenser that is ganged.

We have already emphasized the necessity of having a highly
selective circuit ahead of the modulator in a Superheterodyne
if image interference and repeat points are to be avoided. It
is doubtful, however, that any appreciablq advantage will be
gained by using more than two tuned circuits.

If more than two tuners are used in tandem, complications
arise. The circuit will be difficult to adjust to exact resonance,
and if all the tuned circuits are not tuned to exactly the same
frequency the selectivity actually obtained may be no better
than if only two tuners were used. Moreover, if all the cir-
cuits are accurately in tune the selectivity may be so great
that sidebands will be cut excessively. Sideband cutting in
Superheterodyne is not by any means limited to the intermediate
frequency filter. It occurs wherever there is_frequency dis-
crimination and it is proportional to the selectivity.

FIG. 20

A SCALE ILLUSTRATING THE DISTRIBUTIONS OF
THE DIAL SETTINGS OF THE BROADCAST FREQUEN-

CIES ON THE ROTABLE COIL CONTROL.

As we have said, if the intermediate frequency is high; say
over 100 kc, it is not necessary that the pre-modulator se-
lectivity be very great. Two moderately selective radio fre-
quency circuits, with one amplifier between them, should be
enough in any broadcast receiver. This, however, supposes
that a relatively small antenna, or that loose coupling between
the antenna and the first tuner, be used. If a long antenna
closely coupled to the first tuner be used, the selectivity will
not be high enough. If loose coupling results in weak signals,
it is much better to boost them by adding another stage of
intermediate frequency amplification than by employing close
coupling.

RADIO FREQUENCY TUNERS

In Fig. 21 is sketched a radio frequency circuit having two
tuners with one screen grid amplifier ahead of the modulator.
With ordinary radio frequency coils suitable to the tube in-
volved this circuit should have adequate selectivity when the
frequency of the intermediate filter is of the order of 200 ke,
provided that a short antenna loosely coupled to L2 is used.
Somewhat greater selectivity, but less sensitivity, can be secured
with essentially the same coils if the secondary L. is tuned
instead of the primary L;. The second tube in this figure is
the modulator and Ls is the oscillator coil.

In order to facilitate the adjustment of the tuned circuits to
enable the use of gang control a radio frequency amplifier is
usually placed ahead of the first tuner as shown in Fig. 22.
The antenna is coupled directly to the control grid of the
first tube by means of a radio frequency choke coil or a re-
sistor. The advantage of this arrangement is that the first two-
tuned circuits are then in similar positions with respect to stray
capacities and shunt resistances. This arrangement may be
used in a Superheterodyne when the addition of an extra tube
is preferable to the use of a trimmer condenser in the first
tuned circuit. The sensitivity will be considerably greater with.
the extra tube, but the selectivity may be somewhat less.
Whether it will be less or not depends on the type of antenna
that is used. If the coupling between the antenna and the:

(Continued on next page)
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Easy Formulas for Supers

Reduction of Image Interference and Increase in Selectivity

€ 15 180

FIG. 21
A RADIO FREQUENCY CIRCUIT OF TWO TANDEM
TUNERS PRECEDING THE MODULATOR. WITH ONE
RADIO FREQUENCY AMPLIFIER.

(Continued from preceding page.)
first tube is a potentiometer, with the co‘ptrol grid connected
to the slider, a good volume control is available.

SELECTIVITY AND SIDEBAND CUTTING

1f the inductance and the total effective resistance at radio
frequency in any tuned circuit are known it is possible to esti-
mate the selectivity and the amount of sideband cutting. 1f L
is the inductance, R the total effective resistance, and w 1s 6.28
times the frequency, the selectivity Q is defined by Lw/R
Thus the selectivity apparently increases as the inductance and
the frequency increase and increases as the resistance decreases.
But the change in the selectivity is not so simple as indicated
by the above expression because the resistance increases as
the frequency increases. When only a small frequency range
is considered the selectivity can be taken as a constant. This
is justified when the frequency range is that covered by the
sidebands of a radio frequency carrier, and also the sidebands
associated with a high intermediate frequency carrier. The
value of the selectivity taken when dealing with tuned circuits
is that corresponding to the resonant frequency.

If F is any frequency in a sideband and F:r is the resonant
frequency, the ratio of the transmission of the side frequency
to that of the carrier frequency is given by formula (1). This
applies to a single tuned circuit. If there are two similar cir-
cuits accurately tuned to the same frequency, the transmission
is the square of that given in (1), or that given by formula 2).
If there are more than two tuned circuits the transmission 18
multiplied by itself once for each tuned circuit.

CHARACTERISTICS DIFFER

Since the characteristics of the intermediate frequency tuned
circuits will be different from those of the radio frequency cir-
cuits, another formula must be used for the filter. However,
the expression differs only in the value of Q and the value of
the frequency ratio. g |

It will be observed that the value of the transmission as given
by the formulas does not depend on the absolute values of the
frequencies involved but only on the value of the ratio of the
frequencies. The more the square of the ratio differs from
unity the greater is the suppression. Let R be the frequency
ratio in the radio tuner and let Q be the selectivity. Let » and ¢
be the corresponding values for each intermediate tuner. Then
the total suppression at any one frequency can be expressed
by formula (3), provided there are two equal radio frequency
tuners and three equal intermediate tuners. The frequency
referred to is an audio frequency but the frequencies involved in
R and r are radio and intermediate frequencies, respec;ively.
Formula (3) expresses the fact that the total suppression 1s
the product of the suppression contributed by all the tuners in
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FIG. 22
A RADIO FREQUENCY CIRCUIT PRECEDING THE
MODULATOR IN WHICH TWO AMPLIFIER TUBES ARE
USED TO REDUCE THE EFFECT OF THE ANTENNA
CONSTANTS ON THE FIRST TUNED CIRCUIT.

the circuit. It is assumed that all the circuits are accurately
tuned, the two radio frequency tuners to the signal carrier and
the three filter tuners to the intermediate frequency or sub-
carrier.

The meaning and use of these formulas can best be elucidated
by means of numerical examples. Let us assume we have a
Superheterodyne with two radio frequency tuners and three in-
termediate frequency tuners and that the intermediate frequency
is 200 kc. Let the selectivity in each radio frequency tuner be
100 and that in each of the intermediate 50. Suppose we want
to receive a signal on a 550 kc carrier. How much suppression
will there be of an audio frequency of 10,000 cycles per second?

Then Q=100, F:=>530, F=360, and R= 982. Substituting these
values in (2) we get .0738. Also we have ¢=>50, fr=200, f=200,
and =952, If we substitute these values in (1) and take the
cube we get .00928. The total suppression is obtained from (3)
and is the product of the two factors just obtained. That is,
T= 0738 x.0093, or .000686. Therefore the 10,000 cycle fre-
quency is almost completely tuned out. Clearly, the selectivity
assumed is entirely too high.

Let us try again by assuming a radio frequency selectivity of
25 and an intermediate selectivity of 10. Then if we take the
same carrier and the same audio frequency as before and sub-
stitute directly in equation (3) we get .22 as the intensity of
the 10,000 cycle frequency as compared with that of a very low
frequency. Although a 78 per cent. suppression, as this number
represents, is entirely too much, it is not as great as that which
is encountered in many Superheterodynes.

REDUCTION OF IMAGE INTERFERENCE

Formula (2) can be used to estimate the relative intensity
of any interfering carrier with the desired carrier. Since the
intermediate frequency is 200 kc the nearest carrier which
might cause image interference is 400 kc higher or lower than
the desired carrier. Suppose we wish to get the 550 carrier.
The nearest broadcast carrier which might interfere therefore is
950 kc. The frequency ratio is 550/950, or .579. Substituting
this and Q=25 in formula (2) we obtain 1/277 as the ratio of
intensities. The second factor in equation (3) does not enter
here because the intermediate filter does not discriminate be-
tween the image and the signal

The suppression of the 10,000 cycle frequency will not be so
great at 1,500 kc as at 550, but the difference is limited to the
radio frequency selector. The frequency ratio R is now only
1,500/1,510 and r remains at 200/210. The selectivities we can
assume to be the same as before, namely, Q=25 and q=10.
Substituting these values in equation (3) we obtain .354. This
compares with .22 at the other extreme of the broadcast range.

The selectivity in the radio frequency level must be relied on
to suppress any image interference and that in the intermediate
frequency level to suppress carriers which differ less than
twice the intermediate frequency from the desired carrier.

Let us see how much a carrier differing by 20 kc from the
desired carrier is reduced. At 550 kc the ratio is 550/570. Sub-
stituting this in the first factor of equation (3), together with
a value of 25 for O, we obtain .252. In the intermediate tuner
the frequency ratio is 200/220. Substituting this ratio and q=10
in the second factor of formula (3) we obtain .0315. The un-
desired carrier is therefore about (.8 per cent as strong as the
desired when the two differ by 20 ke. The suppression of the
undesired carrier is about twice as great in the intermediate
frequency selector as in the radio frequency tuner.

[Above is another instalment of the expert discussion of the Su-
perheterodyne by two authors who know their subject with extreme
mtimacy and accuracy. The Superheterodyne is probably the most
fascinating circuit in vadio, but it presents problems, and these are
analyzed expertly by the authors, and solutions are presented. Keep
;g;l'l inj]‘owned on this circuit by reading Rapto WoRLD each week.—
Editor.
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AC Push-Pull Diamond

How the Circuit is Arranged and Voltages are Distributed

[The Push-Pull Digmond of the Air has been designed for bat
tery or AC operation. The battery model was discussed in the
October 13th and 20th issues, with additional data on that model
and some preliminary information on the AC model in last week’s
issue, October 26th. The same fundamental circust is used in both,
consisting of a screen grid RF amplifier, a detector, a first stage
of resistance-coupled audio and a push-pull output. In the battery
model the output may be 1124 or 1714 pairs 1n push-pull, but for
the AC model two 245s are used. Picture diagrams of the wiring
of both models are in preparation and are scheduled to be pub-
lished this month i these columns. Another snstalment on the AC
model will be published next week, issue of November 9th.—
Editor.] )

A HE AC Push-Pull Diamond of the Air is completely self-
’1 powered in its present form. This is both convenient and,
in a sense, necessary, due to the use of 245s in the output.
Nearly all separate B eliminators fail to provide sufficient volt-
age for the 245s or stand enough current to operate the plates
of such a receiver. Hence specially selected parts were used.

In arranging the parts it was found better to use a separate
center-tapped coil for the B filter choking system, rather than
a power transformer that had the chokes built in. Thus sym-
metry of arrangement was more readily established also.

The power source is a filament-plate supply. This is standard
for 110 volts 50-60 cycle input, but may be obtained specially
- for 110 volts 25 cycles or 110 volts 40 cycles. The center-tapped
B filter choke is the same for the different frequencies, because
it is large enough to filter well even at 25 cycles. The same
type of center-tapped choke is used for the push-pull output,
and will pass 100 milliamperes very easily, without heating or
saturation, although the total plate current in the present re-
ceiver will not come near that. It is well, however, to make
ample provision.

EXCELLENT VOLTAGE DIVIDER

The same holds true of the voltage divider. It has a total
resistance of 13,850 ohms, and fourteen taps, affording thirteen
different voltages. Its rating is 50 watts, but this is conserva-
tive. It is usual to discount the wattage rating c¢f a resistor
used in a B supply by 50 per cent., as a margin of safety, but
the Multi-Tap Voltage Divider is rated with the discount al-
ready deducted. It will pass 100 miliamperes without any
trouble whatsoever, even at 500 volts.

The total voltage across the divider in this circuit is 300 volts,
approximately, any differences being occasioned by line voltage
condition, unexpectedly high current drawn by several tubes in
a receiver, due to their run-down condition, or to lack of suf-
ficient capacity of the first filter condenser, C5. It is a fact that
with the Polo filament-plate supply 1 mfd. will do, but 2 mfd.
is used in the present circuit.

The 300 volts are dis{ributed as follows: 250 for the power
tubes’ plates, 50 for biasing the power tubes. By using a high
resistance voltmeter the proper tap on the voltage divider may
be found, so that this proportion of voltages obtains. But if you
have no such voltmeter, you may use the eighth tap from the
low end of the divider.

You will find the divider consists of two tubings, one erected
atop the other, and both mounted on the same brackets. The
low end, the one connected to negative of the B supply, and
which lead is grounded, is the extreme terminal at bottom
where the lugs are close together. The high end, the one that
goes to. positive of the rectifier, at the choke chain output, is
the extreme terminal at top where the nearest lug is about 2"
away. The next lug from the high end would afford 180 volts,
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SCHEMATIC CIRCUIT DIAGRAM OF THE AC MODEL
PUSH-PULL DIAMOND.

REAR VIEW OF THE AC MODEL PUSH-PULL DianMUND
OF THE AIR.

the next 135 volts, the next three are not used, and the next
is for the 50-volt bias.
HOW BIAS IS ARRANGED

The arrangement of biasing in any instance is such that the
filament or cathode, depending on the type of tube, is positive,
because connected to a point higher up on the voltage divider
than is the grid return. Thus the bias is the difference in volt-
age between the cathode or filament and the negative of the B
supply. Since the filament or cathode is positive, the bias is
negative.

The power tubes are on an independent filament circuit,
heated by an individual winding (2.5 volts, 3 amperes). There-
tore the same voltage drop used for biasing the push-pull pair
is available as a positive bias for the plates or screen grids of
other tubes. In the present circuit this 50 volt tap is used in
only one extra stage, the first tube, a 224 The 25,000 ohm
potentiometer R3 is connected across this 50 volts so that full
50 or less may be applied to the screen grid of the 224 tube,
ghe lower voltages reducing the volume. This is a highly sat-
isfactory method of volume control, and moreover introduces
(Continued on page 20.)

LIST OF PARTS

L1L2—One antenna coil, RF3, for .00035 mfd. tuning.

L3L4L5—One three-circuit screen grid coil, SGT3, for .00035.

Cl, C2—Two .00035 mfd. tuning condensers, brackets.

CT—One 80 mmfd. equalizing condenser.

C3—One .00025 mfd. grid condenser with clips.

C4, C5—Two .01 mfd. mica condensers.

R1—One 0.1 meg. Lynch metallized resistor.

R2, R4—Two Lynch 5.0 meg. metallized grid leaks.

R3—One potentiometer, 25,000 ochms; knob.

T1—One push-pull input transformer.

PPOC—Two center-tabbed chokes and filter chokes (—).

Atnt., Gnd,, Speaker (—), Speaker (4-)—Four engraved binding
posts.

One Polo 245 power filament-plate, primary, 110 v., 50-60
cycles, with secondaries: 25 volts, 12 amps., 2.5 volts, 3 amps.;
5 volts, 2 amps.; 724 volts; all secondaries center-tapped; Cat.
No. PFPS. (Note: for 40 cycles, 110 wvolts, use Cat. No.
PFPS540; for 25 cycles, 110 volts, use PFPS25.)

C5—One 2 mfd. 550 volt AC (rms.) filter condenser.

C7, C8, C9, Cl0—Four Mershon condensers; two of 8 mfd.,
two of 18 mfd., in one case; bracket. Cat. Q 2.8, 2-18B.

C10, C11, C12—Three 1.0 mfd. bypass condensers, 200 vokt DC.

R5, R6, R7, R8, R9, R10—One bracketed voltage divider, 13,850
ohms, 50-watt continuous duty rating; 14 taps, 7 taps not used
separately in this circuit.

F—One l-ampere fuse with base.

SW—One pendant through switch, AC type.

CO—One convenience outlet.

CP—One AC cable, 12 ft. long, with male plug.

One metal subpanel 2015”x1134", with three five-prong (UY)
and three four-prong (UX) sockets built in, and holes drilled
for parts.

One National type HC drum dial with new modernistic es-
cutcheon and rainbow feature; pilot bracket and 2.5 AC volt
lamn, PL.

One 7x21” front panel.

Flexible link and 14” bakelite shaft.

One extra knob for tickler.
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Midget Three, Only a 1

Provides Geod Qmality and is Economical
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FIG. 1

FULL VIEW OF THE MIDGET THREE, A SPEAKER-

OPERATING RECEIVER BUILT INTO A WALNUT CAB-

INET ONLY 5" WIDE, BY 734" LONG BY 3" HIGH,
OVERALL. THE PANEL IS 5x73".

HE Midget three tube set shown in the diagram and

photographs works a speaker well. It is as compact as

any one reasonably can expect—5%" wide, 734" long and
only 3" high. ‘Yet all the parts are contained on its top panel
or inside the walnut box.

This compactness is-attained by placing three sockets in a row
at back, on the top panel, the 4 tuning dial directly below, and
two knobs at lower left ‘and right.

The left-hand knob is placed in position before the tuning
dial is slipped onto the condenser shaft. The dial is pressed
down far enough, or the knob elevated high enough, so that the
knob strikes the dial rim. Therefore to turn the dial you
manipulate the knob at lower left. This gives you vernier
tuning, with a ratio of about 3-to-1. Hence the circuit may be
tuned to resonance on the dot. An eyelet head serves as the
dial indicator, this head being a part of the top panel con-
struction.

NECESSITY FOR LARGE PLATE WINDING

The circuit is so arranged that an aperiodic winding is used
as is customary for the antenna-ground connections, and is
tightly coupled to the secondary. which is center-tapped. This
secondary has one-half of its winding in the grid circuit, the
other half in the plate circuit, thereby producing {feedback,
which is controlled by the 30-ohm rheostat. A switch is built
into the rheostat.

The necessity for use of such a large plate winding arises
from the fact that resistance coupled audio amplification is
used. A resistor in the plate circuit has a damping effect upon
oscillations, but this is overcome, in the interest of producing
regeneration, by the high inductance plate load.

The grid return is made to positive A, and as the tuning con-
denser is fastened to a metal top panel, this panel is A positive
also. For the same reason the rheostat, conductively coupled
to the panel by the mere fact of mounting thereon, is in the
positive leg.

The top is shown in the main photograph, and as the sockets
are built into the panel, and holes are provided for the rheostat
and the vernier knob, no drilling need be done.

The vernier knob, by the way, is kept in position by attach-
ment to a bakelite rod 74" in diameter and 114" long, the knob’s

By Herber
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FIG. 2

A SUGGESTION FOR MOUNTING THE CONDENSER.

THE ANGLE SHOWN ABSOLUTELY INSURES THE

CONDENSER CLEARING THE SOCKET LUGS AS WELL
AS THE VERNIER KNOB’S ATTACHMENT PIECE.

setscrew being tightened against the knob, while on the under
side of the panel a bushing with a setscrew is placed on the
shaft and tightened against the panel. Wobbly connection
zholuld not be permitted, as then the knob will not drive the
ial.

In any instance, however, it is permissible to turn the main
dial itself for obtaining rough positions or to go from one end
of the scale to the other in a hurry, then, if desired, the knob
may be used as a vernier for closer tuning.

MOUNT CONDENSER FOR CLEARANCE

The condenser used for tuning has to be mounted right way
to clear socket lugs and rheostat. Several optional positions
will become obvious when you start assembling the parts, but
one of the photographs shows a sure solution that you may
just as well follow.

The tuning condenser has a pigtail for insuring positive con-
tact of rotor plates with the frame for electrical conduction, not
relying only on friction. To make it possible to mount the
condenser securely it is necessary to remove the screw holding
the pigtail’s lug, as well as to remove a footrest on the con-
denser frame and drill out the remnants of the eyelets that
held this footrest. With a pair of pliers the footrest is easily
pulled off. A drill will make quick work of removing wh
remains of the eyelets. Two mounting feet on the rear of th
condenser are not used in this circuit but may be left intact.

Two special purpose tubes are recommended, the 240 high mu,
one used as detector, the other as first audio amplifier. They
are very inexpensive, and well worth using because of the
greater volume they so readily afford. The last tube is a 112A.

Power Detection Not Strong

HAD a receiver which gave me very good service but T
Ithought I would improve it by installing power detection.

Now I don’t get enough volume to operate the loudspeaker.
Is power detection the bunk or have I made a mistake?—S. G. A.

Since we don’t know what changes you made nor what set
you changed we canot say definitely whether or not you made
a mistake, but we do know that power detection is all right.
Most likely you made the mistake that all that is necessary
to change a receiver to power detection is to increase the grid
bias. That is only a minor part of the change required. You
must provide for a greater radio frequency amplification ahead
of the detector and a higher plate voltage on the plate of the
tube, as well as to increase the grid bias, precautions too often
overlooked.
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dandful, Works Speaker

in All Respects— Cabinet only
t E. Hayden

The maximum plate voltage used is 90 volts, and this voltage is
applied to afl the tubes. It is practical to use 201A_tubes
throughout without any wiring change, but the volume will not
be so large. .

The Midget is not supposed to be a high-powered receiver,
but is a good, workable one, and will serve many purposes. It
is excellent for testing antenna and ground installations where
trouble ascribed to another receiver is suspected to be in the
aerial system. It is an excellent experimental circuit for alt
novices, particularly schoolboys. And, more than any of these
purposes, it is a .good auxiliary receiver to have about the
house. You will be sure of local programs, and they will come
in with unbelievably good quality. And all you need to power
the set are 90 volts of B battery, 4% volts of C battery, and 6
volts for the filament supply. The 6 volt source may as well
be three No. 6 dry cells connected in series, or six connected
in series parallel. So this is a handy dry cell receiver.

NO EARPHONES, PLEASE!

Do not worry about having to buy earphones.
Three will certainly operate a loudspeaker.
recommended tubes you'll be surprised.

The arrangement of parts in the interior is such that the free
space under the vernier knob and rheostat accommodates one
resistance coupling stage and the space under the detector soc-
ket the coil. There is room, of course, for the grid condenser
and grid leak right close to the detector socket, which is at left
as you look at the panel from the top.

The lug removed from the tuning condenser, the lug at-
tached to the pigtail at the factory, is soldered directly to the
A plus post of the detector socket.

It is not to be expected that this modest receiver will tune
in stations from the other side of the ocean, but it will do ex-
ceedingly well on local reception, and after the locals have
signed off, even sometimes before they have done so, you may
expect some distance, not much, however.

On the favorable side are the recommendations of reliable re-
ception, with good quality and good speaker volume; economy
of first cost and operation, since for average use the dry cells
will last a couple of months, the B batteries six months to a
year, and the C battery a year or more. There is very little
to buy, very little work to do, and yet you will have a really
practical receiver. And remember that it is housed in a hand-
some little cabinet, one that looks well even when fine furniture
is shown off against it. The cabinet, besides, has rubber mount-
ing teet on 1t, so that you may place the receiver on the finest
polished furniture without ever producing a scratch.

CABLE AND BINDING POSTS

The battery cable emerges from the rear elevation of the
box, and here too the binding posts are arranged, 1" down. It
1s not necessary to provide any insulation, as the wood itself is a
sufficient insulator. Simply drill the binding post holes to
upper left and right of the cable hole already in the box.

A triangular piece of wood is in each corner inside the box,
the top of each piece of wood affording a place to secure the
panel. Corresponding holes already are drilled in this panel,
5o after the connections are wired, the panel is simply put in
place and screwed down. When wiring keep the panel as
close as practical to the inside of the box, for then the leads
from panel parts to interior parts may be shorter. These leads

The Midget
If you use the

Comparison of Amplifiers

OW does the quality of the output of amplifiers employing
I—I resistance and high grade transformers compare?—G. W.
If the resistance coupled amplifier has been designed
properly, and if it is powered with a very good B supply unit,
its quality is better than can be obtained with transformers. But
it is much easier to get good quality with bhigh grade trans-
formers than with resistance coupling. Whether you use re-
sistance or transformer coupling the quality you get depends
very largely on the B supply unit you use and the care with
which you have built the circuit so as to eliminate feed back
through this unit. The very best transformers give almost as
much trouble as resistance coupling, and in order to get the
best possible quality out of either type it is necessary to use
plenty of bypass condensers across the B voltage leads.

515 x 734"
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FIG. 3

CIRCUIT DIAGRAM OF THE MIDGET THREE. THE DE-

TECTOR TUBE AND THE FIRST AUDIO TUBE ARE 240

HIGH MU. THE OUTPUT TUBE IS A 112A. IT IS POS-

SIBLE TO USE 201A TUBES THROUGHOUT WITHOUT

ANY CHANGE IN THE CIRCUIT, BUT THE VOLUME
WILL BE LESS.

will find a place for themselves all right as you gently lower
the panel into place, and no special precaution is necessary, ex-
cept the single one that the moving plates of the tuning con-
denser must not be obstructed by any of these wires. This
difficulty is completely avoided if you tie the leads together
with string, in a position removed from the arc described by
the condenser rotor plates.

Wiring is simplified if you bend the socket lugs back. Note the
two large holes in each socket, and with these holes facing you,
when you're looking at the bottom side of the socket, as you
would when wiring, connect the two left-hand lugs together
with a wire on sockets other than detector.

Bring the lead from these positive A connections to one side
of the switch built into the rheostat, and to one side of the
rheostat. Connect the other side of the switch to a cable three
feet long, which will go to positive A battery, and connect the
other side of the rheostat to F positive or the detector socket.

Under conditions just described the detector socket is at
left, since the panel is upside down, as it were.

AVOID SHORT THIS WAY

Bring a cable lead three feet long from the remaining large-
hole lug of the detector socket for connection to minus on the
A battery. To this minus lug of the detector socket solder
the fixed resistor that serves the filaments of the two remain-
ing tubes, and connect the other end of this resistor to the nega-
tive filament of these two tubes. To avoid shorting the minus
and plus this resistor is soldered in place at a 45 degree angle
and the lead is carried down to the socket lugs free and clear
of any danger of shorting or obstructing.

The tuning coit is secured to the bottom of the box under
where the detector socket will be. This coil is on a small
diameter, say 1", and consists of 200 turns of fine wire, No
30 being suggested, center tapped. The primary is wound over
the secondary and consists of 40 turns. It is well to put a piece
of paper between primary and secondary windings, to avoid
possibility of shorting, as you will be using enamel! covered
wire, and the friction due to winding otherwise may scrape
off some of the enamel insulation.

LIST OF PARTS

L1L2—Antenna coil, small diameter, secondary center-tapped.
C1—.00035 mfd. tuning condenser.
C2—.00025 mfd. grid condenser with clips.
C3—.00025 mfd. fixed condenser.
C4, C5—Two .01 mfd. fixed condensers.
R1, Sw—30 ohm switch rheostat.
R2—0.1 meg. Lynch resistor.
R3, R5, grid leak—Three 5.0 meg. Lynch resistors.
R6—2 ohm filament resistor.
Ant., Grid,, Speaker—Four binding posts.
Four—Leads for cable.
Drilled top panel with sockets in cabinet.
Four resistor mountings.
One dial.
Dummy knob and shaft, bushing.
Two 240 and one 112A Kelly tubes.
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Assembly includes Bernard Dynamic Coil, Conden
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FIG. 1.
THE ASSEMBLY OF TWO SHIELDS AND NATIONAL

MODERNISTIC DRUM DIAL. INSIDE EACH SHIELD IS
A TUNING CONDENSER, A COIL AND A SOCKET

[In last week’s issue, October 26th, the first of a series of articles
on the solution of -mechanical problems was published. It dealt with
the mounting of a three-gang tuning condenser in a shield com-
partment into which was built also the drive mechanism for turn-
ing the condenser, enabling the attachment of a drum dial at one
end. This week another mechanical problem concerning shields is
discussed, and in addition a tuner is provided that affords high
gain, using the Bernard dynamic coils. Follow this series of articles
1 Rapnio WoRLD and find some of your most distressing mechanical
problems solved.—Editor.]

independently provided, may be erected in shielded form
to incorporate the Bernard tuners that provide such high
gain from the screen grid tube.

Two special shields are constructed, one for the antenna stage,
the other for the detector input, and both of these are inter-
connected and grounded.

One short side of the right-hand shield is drilled to accom-
modate the interstage coil, L4L5L6, and close by is a 1” diameter
hole, to permit the bracket of the dial light to pass. The coil
has a single hole mounting facility.

To the left iront pillar of this shield the National dial’s frame
is attached. The corresponding short side of the shield at the
other end has the same size mounting hole, but the condenser
is placed there and the 1” hole is omitted.

Both the coil and the condenser have extended shafts, and
these shafts are coupled by a link, inside the shield. Thus when
the dial is attached to the coil shaft that protrudes from the
shield, the motion that turns the movable coil also turns the
condenser. As the condenser has an end.stop, none need be
provided on the coil.

DRUM BUSHING ENGAGES BOTH

The other shield compartment is of the same general con-
struction, with the 1” hole omitted from both short sides, how-
ever. The bushing on the drum has two set screws, and one is

N EXCELLENT tuner, to be fed into an audio amplifier
A

FIG. 2.

TOP VIEW OF THE ASSEMBLY OF RIGHT-HAND
SHIELD AND DIAL. THE PILLAR AT LEFT FORE-
GROUND 1S SECURED TO THE DIAL FRAME AT BOT-
TOM BY TIGHTENING THE SCREW THROUGH THE

FRAME INTO THE THREAD OF THE PILLAR.

FIG. 3.
ARROW SHOWS WHERE THE SCREW IS PASSED
THROUGH THE DIAL FRAME TO ENGAGE THE
THREAD OF THE SHIELD PILLAR.

used for engaging the shaft extending into it on one side, and
the other for the shaft extending into it on the other side.

The operation of the Bernard tuner is such that the moving
coil adds to the inductance of the tuned circuit on one side of
zero coupling and subtracts from it at the other side of zero
coupling. When the moving coil is at right angles to the fixed
part of the tuned winding the coupling is zero.

It is important to get the moving coil working in the right
direction, so that when the condenser plates are fully enmeshed
the coupling between dynamic and static segments is maximum.
This test is easily made, as the high wavelength stations do not
come in when the dynamic coil is fastened the wrong way, and
the lowest receivable wavelength, around 200 meters, comes in
at about 30 when the moving coil is wrong.

When the circuit is functioning properly the whole scale is
covered and the dial readings are standard on the basis of
straight line frequency, although the condenser is of the modi-
fied type.

To make the change from wrong to right rotation of the
dynamic coil, simply loosen the screw of the coupling link and
turn the coil half way around, which is 180 degrees.

HIGH GAIN AND SENSITIVITY

Since this design is for single tuning control, it is absolutely
necessary to get the dynamic coils working properly, or you will
get next to no reception. It is easy to attain the correct results,
and these will insure high gain and excellent sensitivity.

Only the tuning arrangement is shown, as the switch and
volume control will be placed on the front panel. These are in
a composite unit, placed at left on the front panel, while at a
corresponding position at right a dummy knob and shaft should
be used, to balance the appearance.

Inside each shield a socket is placed, and there is just room
for this. The socket should not be elevated much, as otherwise
t?t_e lcdap of the screen grid tube, 222, would touch the top of the
shield.

To facilitate connections it is well to wire the leads inside the
can and bring them out to binding posts. For instance, the
antenna shield assembly will have four posts—antenna, ground
plate and B 4-45. The aerial is connected to the antenna post,
which is insulated from the shield. The ground is connected
to the ground post, and A minus is connected to this same post,
but inside the can the nut affixed to the screw shank will be
tightened right against the shield. That is how the grounding
is effected, by omitting the usual flat insulating washer from
the inside. The plate post is insulated, however; it connects
to the plate of the first bracket and so is the B 4 45 post.

B 4 LEAD TO THE DETECTOR

Besides these parts the bypass condenser C3 is placed inside
the first shield, being attached directly to the shield on the
inside, at one end, and to the 45-volt binding post at the
other end.

The right-hand compartment contains the tuning condenser,
coil, link coupler, socket, three binding posts and bypass con-
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iner for Battery Operation

ser, Socket and Binding Posts in Each Compartment
H. Carroll
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CIRCUIT DIAGRAM OF A TUNER FOR BATTERY [* L f_.L _.{ 1|5 _1"_-..i+_. 1L
OPERATOR OF FILAMENTS, USING THE SHIELD ! * e 6 8§
ASSEMBLY. THE B VOLTAGE ON THE DETECTOR IS 1 ~

b APPLIED TO THE RESISTOR OR TRANSFORMER PRI- ’ Y =14
MARY IN THE EXTERNAL AUDIO AMPLIFIER | T
= _— —_ 5— —_—_——— = = ——
densers, C4. The binding posts dhere are P&, B 321nd5 P2, algld e
represent connection to the tuned plate winding L4L5, for 5 o <
the B plus 135-volt lead, B, and the detector output, P2, which (/ Sk o\ )
goes to the audio channel. g

No connection is shown to the detector plate in the schematic
diagram, because this connection is a part of the audio amplifier
wiring. It is assumed a power amplifier will be used with the
tuner. B plus detector would be connected to the B post on the
primary of the first audio transformer, or to one end of a resis- O T T O M |
tor or audio impedance coil, depending on which type of coupling
is used. The 45 volt tap of the B supply or B batteries is used |
for the detector no matter what the load. e

If resistance or impedance load is used in the plate circuit the 7s)
detector should be, as shown, a 240 high mu tube, but for audio ‘
transformer coupling the 201A tube will work better. No change ] 1 \
in the circuit tuner need be made. Simply insert the type of B 21-6_ e 1@ "t‘—‘z

detector tube better suited to your first audio coupler.

FRONT PANEL ASSEMBLY

O o
The assembly should be used with a subpanel, which may be
a baseboard. Measure the height of the drive shaft of the : © o .
National dial above the bottom of the baseboard. Then mark T
a bakelite front panel of 7x18” size to locate this hole, and, \O : | Oj
following the template furnished with the dial, drill the other f - !

dial holes. The rheostat switch and the dummy may be on same |
line as the dial knob. L —
The tube filaments should have storage battery supply, 6 volts.

LlST;)FPARTsi D 5 I _DES T

L1L2L3—One Bernard Tuner for .00035 mfd.; Cat. BT5A
(antenna coil).
L4L5L6—One Bernard Tuner for .00035 mfd.; Cat. BT5B (in-
terstage coil).
C1, C2—Two .00035 mfd. tuning condensers with shaft extend- W i3 -
ing front and rear. -
Ct—One 80 mmfd. equalizing condenser. T
C3, C4—Two .01 mfd. fixed condensers. {5—[
C5—One .00025 mfd. grid condenser with clips. I
R1—One 75 ohm rheostat with switch (sw) built in.
R2—One 6.5 ohm fixed filament resistor. [ < 10 .
R3—One 5.0 meg. Lynch metallized grid leak. b oF
R4—One 4 ohm fixed filament resistor. Diamn.
Ant, Gnd,, P, B + 45—Four binding posts.
Tuo Shislde ms decribed, ol
Two four-prong (UX) sockets. 'l
Two coupling links. ‘ Y
One National modernistic drum dial with rainbow feature and .
S-volt or 6-volt lamp and bracket. i 5 3
Seven binding posts. 8
One 7x18” baskelite front panel. FIG. 4

One dummy shaft and knob. THE DIMENSIONS FOR THE REAR, BOTTOM AND SIDE

WALLS OF THE SHIELD ARE GIVEN, WITH POSIT
AND SIZE OF HOQLES. o
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Rules for Tracing Noise

“Home-Made Static and How to Avoid It,” published by the
Radio Manufacturers Association, 32 West Randolph Street,
Chicago, gives remedies for elimination or reduction of way-
made interference. The booklet sets forth:

“The actual correction of the condition causing the interfer-
ence is usually a simple matter. The most important step in
eliminating or reducing interference is to trace it to a definite
point or devicee. The means for accomplishing this are not
always within the province of the radio set owner and the course
must be pursued as follows:

SHORT OUT ANTENNA

“(1) If your radio set is of the type which uses an antenna
system (aerial and ground), the wire connecting to aerial and
the wire connecting to ground should be removed from their
respective binding posts and a small piece of wire substituted.
Connect this wire directly across the aerial and ground posts.
Such procedure then leaves the radio set effectively without an
antenna system, which is the collector of energy for the set.
The result is that any interference which is being picked up
outside the radio set itself is reduced or eliminated when the
collector system is removed. If the case is such that the inter-
ference is reduced or eliminated you may decide immediately
that it is from an outside cause and not due to your radio set.
If, however, the interference continues with equal volume, a
careful analysis of the radio set should be made.

WHEN TO CALL POWER COMPANY

“(2) When it is decided that the noise is due to outside causes
and the source has been carefully checked, if it is found due
to electric light or transmission wires, you shuold call the, local
power company and ask for assistance in reducing or eliminating
the interference. :

CHECK LIGHTS, SOCKETS, SWITCHES

“(3) When satisfied that the interference is not due to electric
light or transmission lines, and the set itself is free from internal
noises, proceed carefully to check all lights, sockets, switches
and electrical appliances in the house. Experience teaches that
common sense and careful elimination of each probable inter-
ference producer will bring very satisfactory results. Once the
faulty equipment is locted, the remedy is usually to connect a
filter condenser of small capacity across the leads of the offend-
ing appliance. In 99 cases out of 100, this is found to be an
effective solution.”

The manual gives over a dozen wiring diagrams showing how
to install filters on electrical appliances of various types.

Push-Pull Diamond

(Contsnued from page 15.)
this control in the very first tube. A better position could .not
be devised.

As all grid returns are made to negative of the B supply,
all are grounded. This includes even the detector, which is
operated at zero bias, because of interconnection of cathode
and grid return.

The detector tube may be a 227 or a 228, the 228 being prefer-
able, because it is an AC high mu tube, working best into a
high impedance plate load. In the push-pull AC Diamond this
load is a 0.1 meg. resistor. The volume increase when the 228
i1s used instead of the 227 is about 214 times. This is very con-
siderable and in part accounts for the high sensitivity of the
entire circuit.

Fairly strong coupling between antenna coil and tuned sec-
ondary is used at the input to the receiver, there being 14 turns
on the primary, L1, ¥4 space, and 60 turns on the secondary
L2, the diameter being 24” and the wire No. 24 silk insulated.

The primary, L3, of the three-circuit tuner is specially de-
signed for connection in the plate circuit of a screen grid tube,
and should have from 24 to 36 turns. You will find 24 enough,
but 36 will give most volume at a sacrifice in selectivity that
you may care to make if your location justifies it. The second-
ary L4 has 60 turns, as before. The diameter is 274", the separa-
tion %4”. The tickler LS5 is set wound on a 134" diameter and has
20 turns. This is usually enough to produce oscillation, but if not,
you may connect a .000025 mfd. fixed condenser from the detector
side of C4 to grounded negative of the B supply, or add more turns
to the tickler, or increase the detector plate voltage from 135 volts
to 180 volts, or resort to all three remedies.

The coil data and oscillation recommendations apply both to
the battery model and AC model.

The parts are arranged on a 7x20” subpanel, 1134” front to
back, and the front panel is 7x21””. The circuit has single tuning
control, with tickler and potentiometer knobs placed on the
front panel in symmetrical positions. The switch emerges from
the rear of the receiver and is of the through type of pendant
switch, which means that both wires are carried through the
switch, although only one side is switched, the other being
continuous. As separate leads are used, consisting of the pri-
mary wires of the filament-plate supply and the AC cable, the
union of the one pair with the other is established at the posts
inside the switch.

Right or Wrong?

[Here are ten miore questions. They are based on material pub-
lished in last week’s issue of Rapio WorLp. If you read that issue
carefully you should be able to answer the questions. Verify your
efforts by consulting the answers herewith. Next week’s questions
will be based on material published in this week’s article—Editor.)

(1)—When the magnetic lines threading a coil of wire changes
there is induced in the coil an electromotive force and the in-
tensity of the induced emf is proportional to the rate of change

(2)—Lenz law states that when an emf is induced in a coil the
direction of the force is such as to tend to oppose the motion
or the change in the magnetism.

(3)—Only alternating currents flowing in the inducing coil
will induce electromotive forces in a coil.

(4)—When magnetism changes in space there is a difference
of potential between two points in space whether or not those
two points are connected by a wire.

(5)—By image interference is meant the interference of one
radio frequency carrier with another.

(6)—It is possible to select an intermediate frequency such
that there will be no image interference at all in the receiver.

(7)—The radio frequency wave emanating from a transmitting
antenna cannot be heard because the frequency is above the
audible limit, and for no other reason.

(8)—The least popular amplifier at this time is one employing
a resistance coupled stage and one push-pull 245 stage.

(9)—An amplifier such as that described in the preceding
statement is not sufficiently sensitive to be used with a phono-
graph pick-up. That is, the output from the amplifier, using an
average pick-up unit, will not be great enough to operate a
loudspeaker.

(10)—The reason music from a Theremin sounds like that
from a musical saw is that the notes slide gradually from one
to the other in both instruments.

ANSWERS

(1)—Right. This is true no matter how the magnetism
changes, by the movement of a permanent magnet, by the
movement of a coil carrying current, by the changes of a cur-
rent in a coil.

(2)—Right. The induced electromotive force is such that if
a current flows as a result of it, the change in the magnetism
due to that current is opposed to the change in the magnetism
causing the emf. This is only a case of “to every action there
is an equal and opposite reaction.”

(3)—Wrong. Alternating currents will induce emfs in other
circuits but so will changing currents of any kind, or more
generally, changing magnetism.

(4)—Right. This is not generally realized but it is a fact.
The wire in the field has nothing to do with the potential
difference between its ends.

(5)—Wrong. Image interference is due to a clashing of two
nearly equal intermediate frequencies which are produced be-
tween the oscillator and two carrier frequencies, these differ-
ing by twice the amount of the intermediate frequency.

(6)—Wrong. Absolutely it is impossible, practically the con-
dition can be approached by using a high intermediate fre-
quency. The interfering image is present but it has been
reduced in intensity by the radio frequency tuner to such a
value that it cannot cause any trouble.

(7)—Wrong. In the first place the wave cannot be heard
because it exists in a medium in which the ear is not function-
ing. In the second place only, the frequency is too high. The
eye is an organ which responds directly to the type of wave

‘used in radio, but any radio wave that has yet been created has

been too low in frequency for the eye to receive it.

(8)—Wrong. This type of receiver is one of the most popu-
lar and is gaining in popularity all the time.

(9)—Wrong. If a phonograph pick-up unit of average sensi-
tivity is connected to the grid circuit of this amplifier there will
be ample volume in the loudspeaker.

(10)—Right. The whining sounds are due to continuously
changing pitch. Similar effects can be produced by stringed
instruments or with some wind instruments in which the tension
on the vibrating string or the length of the string or the resonant
air column can be changed continuously.

MANNIE HOFFMAN WEDS

Mannie Hoffman and Miss May Apter, of Brooklyn, N. Y.,
were married recently. Mr. Hoffman is with the Sanford Radio
Corporation, 480 Canal Street, New York City, and previously
was with Wireless Egert. They will live in Brooklyn.

A Thought for the Week

7 HERE comes again from a certain part of the lay press, which
does more guessing than knowing, a wail to the effect that the
broadcasting stations are getting more commercial all the time and
that advertising periods are becoming a public nuisance. Let the
gentlemen of the press try to figure out what kind of progress
would result if the advertisers on the air were to stop spending
money for talent. Such a course would reduce the popularity of
radio to a minimum and it would take years to recover from the
effects of such a calamity.
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A Question and Answer
Department conducted by
Radio World’s Technical
Staff. Only Questions
sent in by University
Club Members are ans-
wered. The reply is
mailed to the member.
Join now!
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Annual subscriptions are
accepted at $6 for 52
numbers, with the privil-
ege of obtaining answers
to radio questions for the
period of the subscrip-
tion, but not if any other
premium is obtained with
the subscription.

LARGER CONDENSER HELPS

HAVE an AC receiver which hummed intolerably. I par-
I tially corrected this by connecting a larger by-pass con-

denser across the B supply lead which serves the radio
frequency, the detector and the first audio tubes. Is there any
reason for not using an electrolytic condenser in the same
place so that every trace of hum will be removed. Will there
be any adverse effects on the low note reproduction if I put in
a large electrolytic condenser? Please point out any bad effects
which would result.—C. A, P,

The sky is the limit to the condenser in this place. There is
no known exception to this statement. The larger the con-
denser the better. There will not only be no deleterious effects
on the low notes, but these notes will come through better with
the larger condenser. It is not certain that the larger con-
denser will take out the last trace of hum, because the hum
may not enter the amplifier by way of the common B supply.
But if increasing the condenser a little helped in this direction
it is reasonable to suppose that a still larger condenser will
take out a considerable portion of the residual hum.

AMPLE B SUPPLY

Y receiver consists of one screen grid radio frequency
M amplifier, one 227 type detector, one stage of resistance
coupled audio and a stage of push-pull audio using two
245 tubes. Will the Polo 245 Power Supply furnish sufficient
power to operate my receiver? If not, will you suggest one that
will which can be obtained at a reasonable price—A. C. C.
The Polo 245 B Supply has been designed to deliver more
power than is required to operate a receiver like yours, so it
should be ample in your case.

REMOTE CONTROLS

RE there any devices on the market which enable one to

to tune a receiver from a distance? I wish to install my

receiver in a closet with the exception of the loudspeaker
and a small control which can be placed on an end table near
my easy chair. If there are such devices, do you regard them
practical and how do they operate?—F. S. B.

There are such devices. Usually they are constructed so that
a limited number of stations can be tuned in by pressing cer-
tain buttons on the control. Not all the devices work on . the
same principle, but one, which is only the size of a smal!l cigar
box, operates on a relay principle, a multiple-conductor cable
running between the control box and the receiver. One button
is for starting the receiver, another for stopping it, and a num-
ber of other buttons for selecting desired stations. The but-
tons control a motor which drives the tuning mechanism. The
particular button pressed determines where the motor stops.

DISTINCTION BETWEEN COIL AND CONDENSER
ANTENNA

READ so much about coil and condenser antennas. What

is the difference between them, if any? If there is a differ-

ence which is the better? I want to use the best because I
am located where it is difficult to receive stations.—G. E.

A coil antenna is simply a loop—a coil of wire wound on a
frame. It is tuned with an ordinary tuning condenser, and it
responds to the magnetic component of the radio wave. It is
directional. A condenser antenna is a condenser in which the
plates have been separated by a distance from three feet to
100 feet or so. It may consist of two parallel plates of large
dimensions, or of two long parallel wires, or of a vertical wire
and the earth. If you look out of your window and see an
antenna, it is a million to one that it is a condenser antenna.

EXPLAIN YOURSELF

UST one question please. I have read your articles on the

Superheterodyne and like them very much, but you have me

guessing in the Oct. 19 issue. You say that FI—F2 is equal
to F2—F1 while everybody knows that one is the negative of
the other. If you are right I know nothing about algebra.
Please explain what you mean—E. B.

If the two frequencies involved were equal in both expressions
one would indeed be the negative of the other, but even that
would not vitiate the explanation of bheats. What is a nega-
tive beat? But in the expression referred to F2 does not have
the same value while FI does. When you put F2 ahead of
FI, F2 is greater than FIl; when you reverse their positions
F2 is smaller than Fl by the same amount. Hence if f is the
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THERE IS NO BETTER VOLUME CONTROL FOR A

BATTERY RECEIVER THAN A RHEOSTAT IN THE FILA-

MENT CIRCUIT OF THE FIRST RADIO FREQUENCY
AMPLIFIER.

absolute difference hetween the two, F2 in one case is 2f greater
than it is in the other. This was explained in the article.

ASKING TOO MUCH

ILL you please design and publish a band pass filter for
V‘/ an intermediate frequency amplifier which has absolute
10 kc selectivity.—V. B.

We appreciate your confidence in our ability along this line,
but we must decline the attempt at the absolute. A band pass
filter will be published before the end of the Superheterodyne
series which is now running. But it will not he one of absolute
10 kc selectivity. It will be physically possible to build.

VOLUME CONTROL IN BATTERY SET

HAT do you regard as the best volume control for a four
Wtube battery receiver? I have such a receiver, trans-

former coupled, but I cannot control the volume satis-
factorily. Please show a diagram illustrating the connection of
the volume control.—J. B. K.

There is no better volume control in a battery operated set
than a rheostat in the filament leg of the radio frequency ompli-
fier. You will find a diagram of a four tube receiver in Fig.
803. R2 in the positive leg of the filament of tube No. 1 is the
control. For a 20lA tube a 20 ohm rheostat is large enough.
The particular circuit shown does not have a tickler, but if vours
has it can be used as both a volume and selectivity control.

PROPAGATION OF RADIO WAVES

ERHAPS you can clear up a mystery which has perplexed
P me a good deal. We have been told that radio waves and

‘light waves are the same in nature, differing only in the
wavelength or frequency. We know that the intensity of light
varies inversely as the square of the distance from the source,
but we are told that radio waves vary inversely as the distance
from the transmitter. Why do light waves die out much more
quickly than radio waves if they are the same?P—M. J. -

The difference between the two lies in the manner in which
the waves are constrained to move. If there is no constraint
they behave the same way, that is, they vary inversely as the
square of the distance. If they are constrained to move in a
plane they vary inversely as the distance, and if they are con-
strained to move in a straight line, they don’t vary at ali. Light
as from a candle travels outward in all directions and hence the
intensity varies inversely as the square of the distance. Radio
waves travel in a plane, the surface of the earth being con-
sidered as a plane, hence radio waves decrease as the first
power of the distance. If light is forced to travel in a beam or
through a quartz rod of uniform cross section, the light does not
vary in intensity with distance. The same would be true of
radio waves, if they could be constrained in that manner. Radio
beams are actually in use between England and Australia, be-
tween England and Canada and between other countries. The
radio waves are concentrated in the same manner as the light
from a search light. Very low power is needed to reach re-
ceivers at great distances because there is relatively little spread-
ing out of the energy.
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PRICE BLURBS
OVER AIR SEEN
AS OFFENSIVE

Washington.

Advertising methods of many indi-
vidual broadcasting stations in which
prices of commodities are quoted were
criticized by the chairman of the Federal
Radio Commission, Ira E. Robinson.

Asserting that he did not believe “that
the people are going to stand for the ad-
vertising methods now being used by
broadcasters,” Mr. Robinson declared that
the national networks also are “offenders.”
His observations were made during hear-
ings before the Commission on applica-
tions of stations for changes in their
broadcasting assignments.

The broadcasters, said Mr. Robinson,
“are being forced to quote prices and
resort to direct selling methods by the
advertisers themselves.”” He said he was
inclined to believe that there would be
“revulsion on the part of listeners, and
they will quit tuning in when these pro-
grams are on the air.”

CHAINS BOLDER NOW

In the early days of broadcasting, he
stated, the chains merely mentioned the
sponsor of a particular program, but now
“they are on the verge of quoting prices.”
He said that he recalled that one of the
chains recently quoted the price of a par-
ticular make of automobile, according to
“The United States Daily.”

“It is strange to me that we can not
support the 600 stations which have these
valuable franchises without resorting to
such offensive methods,” he continued.

The expressions respecting advertising
were made during the hearing to WGBS,
of New York City, on its application for
full time operation on the 970 kilocycle
channel. The station was represented by
Daily Paskman, who discussed briefly
plans he had for the creation of a new
national networl.

CITES COMPETITORS

Twenty stations throughout the country,
he said, already have expressed their de-
sire to join a third chain, while 30 others
have opened negotiations, provided his
stations get the “proper radio facilities
from the Commission.”

Mr. Paskman declared that his station
“quotes prices” at certain hours during
the day, and under cross-examination, de-
clared it was hardly befitting to radio to
resort to such means for a livelihood. He
declared he was justified in so doing be-
cause other broadcasters and even the
chains resort to practically the same
methods.

Mr. Robinson said he believed the
people have had an “overdose,” of en-
tertainment, and that the country people
he knew did not prefer theatrical stars,
but do appreciate a speech like that of
the British prime minister, Ramsay Mac-
Donald.

ELECTRAD’S GRATITUDE

The board of directors of Electrad, Inc,,
elected Henry G. Richter vice-president
in charge of engineering and Edward
Metzger vice-president and general man-
ager in charge of credits, general office
and factory supervision. These motions
were made in recognition of the conscien-
tious service of Richter and Metzger.

A NEW DEVICE

MICROPHONES IN APPEARANCE,
THESE NEW PRODUCTS ARE ELEC-
TRIC CIGAR AND CIGARETTE
LIGHTERS. THEY WORK IN AC OR
DC. THE SWITCH AT TOP IS
PRESSED TO PRODUCE HEAT AT
THE CENTER. ONE MODEL HAS A
RECEPTACLE BASE.

SEVEN SHIFTS
FOR FLORIDA

Washington.

To eliminate interference with reception
and to improve radio conditions generally
within the State, the Federal Radio Com-
mission has changed the broadcasting
assignments of a group of stations in
Florida. Recommendations for the re-
alignment were made by the engineering
division of the Commission after Com-
missioner E. O. Sykes had held public
hearings in Florida during the Summer.
The change in assignments were an-
nounced as follows:

QAM, Miami, shifted from 1,240 kilo-
cycles to 560 kilocycles, retaining its
power of 1,000 watts.

WDAE, Tampa, shifted from dividing
time with WDBO, Orlando, on 620 to full
time on 620 kilocycles.

WRDF, Gainesville, shifted from 1,470
kilocycles to limited time operation on 830
kilocycles, retaining 5,000 watts power.

WIOD, Miami Beach, shifted from 560
kilocycles with 1000 watts, to 1,120 kilo-
gycles with 500 watts night and 1,000 watts

ay.

WFLA - WSUN, Clearwater, Fla,,
shifted from 900 kilocycles with 1,000
watts to 1,240 kilocycles with 1,000 watts
night and 2,500 watts day.

WCOH, Pensacola, shifted from 1,120
kilocycles with 500 watts to 1,340 kilo-
cycles with 500 watts.

WMBR, Tampa, shifted from 1,210 kilo-
cycles with 100 watts to 1,370 kilocycles
with 100 watts.

SAME WAVE BY
TWO AT NIGHT
SPLITS BOARD

Washington.

Chairman Ira E. Robinson, of the Fed-
eral Radio Commission, contends - that
two broadcast stations with a wide
geographical separation should be
permitted to broadcast on the same chan-
nel during the evening hours so that each
station may present a variety of programs
to the listeners. He points to the suc-
cessful operation of WGY, Schenectady,
N. Y., and KGO, Oakland, Calif., as evi-
dence of the feasibility of such operation.

The opinion was expressed during a
hearing on the application of WOV, New
York, for a modification of its license per-
mitting full time operation on the 1,130
kc. channel simultaneously with KSL, Salt
Lake City, Utah, after representatives of
WOV had testified that the two stations
had broadcast simultaneously one evening
and that no complaints of interference
had Dbeen received in the service area of
either station.

Commissioners H. A, Lafount and Wil-
liam D. L. Starbuck, however, contended
that if “doubling up” were permitted in-
terierence would ruin reception over large
areas and defeat the purpose of the ex-
clusive channel to serve listeners remote
from broadcasting stations.

Secretary Must Answer
Letters Sent to Board
Under a New System

Washington.

The Federal Radio Commission has new
rules.

The secretary’s office, under the new
system, answers all mail, whatever its
character. All communications, including
applications, first go to the secretary’s
office, and then are routed to the par-
ticutar division to which they apply. No
communications, other than official orders
of the Commission, will carry the signa-
tures of Commissioners, but will be signed
by the secretary.

Under the radio act, as amended, the
United States 1s divided into five geo-
graphical radio zones, and a Radio Com-
missioner is appointed to represent each
zone. The law, it was explained, speci-
fies only that the Nation be divided into
five radio zones, and that radio facilities
be distributed among these zones on an
equitable basis. These zones, which are
disproportionate in size, are set off on
the basis of population.

Bill Keeps Executive
Work in Board Hands

‘Washington.

A bill to extend indefinitely the admini-
strative life of the Federal Radio Com-
mission will be introduced in both houses
of Congress at the regular session, accord-
ing to Senator Dill, of Washington, and
Representative Wallace White, Jr., of
Lewiston, Maine, co-authors of the pres-
ent radio iaw.

If the bill is not passed before Decem-
ber 31st, the Radio Commission will be-
come an apellate body for decisions
rendered by the Department of Com-
merce, to which administrative authority
will revert.
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WGY TEST CASE
T0 FIX COURT'S
REVIEW POWER

Washington.

Two questions presented in the WGY
case, which will be reviewed by the Su-
preme Court of the United States, relate
to the powers of the Court of Appeals of
the District of Columbia and the nation-
wide reallocation of broadcasting facilities,
according to a statement by the Federal
Radio Commission.

The “broad and important question of
the Commission’s power to regulate radio
communication,” the statement said, is
not raised in the case.

The Supreme Court issued a writ of cer-
tiorari for the purpose of reviewing the
decision. The Court of Appeals held that
the Commission had erred in assigning
WGY, Schenectady, N. Y. operated by
the General Electric Company, to limited
time operatnon, whereas prior to the
allocation it had operated full time.

The statement, drafted by the Commis-
sion’s legal division, set forth:

“Two main questions are presented by
the Commission :

“(1)~Whether the appeal provided for
by section 16 ot the radio act of 1927,
as amended, constitutes the Court of Ap-
peals of the District of Columbia an ad-
ministrative tribunal with the power
completely to review action of the Com-
mission for the purpose of entering what-
ever judgment it thinks the Commission
should have entered; or whether by that
section the Court of Appeals acts only as
a judicial body with power only to correct
errors of law, and

“(2)—Whether General Order No. 40 of
the Commission, which is its allocation of
broadcast channels was held invalid by
the Court of Appeals and if so, whether
the holding was proper.”

WTAM on 50 kw
By Board Permit

Washington.

A license to employ the maximum
broadcasting power of 50,000 watts was
granted WTADM, of Cleveland, by the
Federal Radio Commission.

The station, operating on 1,070 kc. on a
cleared channel basis during evening
hours, has been using 3,500 watts of
power. A construction permit to build a
50,000 watt transmitter was granted the
station in April.

Under the license granted, the station
is authorized to use 25000 watts on a
regular basis and 25000 watts experi-
mentally, pursuant to the Commission
regulation establishing the maximum per-
manent allocation of power at 25,000

watts.
WTAM, operated by WTAM &
WEAR, Inc, also was authorized to set

up its old transmitting equipment for
auxiliary use.

PLEASE GIVE US TWO WEEKS

for changing your address, showing new
renewal expiration date, etc. Subscrip-
tion orders are arriving in such large
numbers that it takes two weeks to
effectuate the change. RADIO WORLD,
145 West 45th St, N. Y. City.

-

First Commerczal Televzsor

One of the out-
standing features
of the Chicago
Radio Show was
the first com-
mercial h om e
televisor, demon-
strated at the De-
Forest Radio
Company’s booth.
This device was
an actual produc-
tion model of the
Jenkins Television
Corporation and
represented the
type of equipment
which the cor-
poration again
said will be avail-
able to the public
soon.

The Jenkins
televisor is in a
wooden cabinet

measuring about
18 by 18 by 24
inches. The front

panel contains a
recessed opening
or shadow - box,
through which the
pictures can be
viewed. A mag-
nifying lens in
the shadow - box
enlarges the radio
pictures so that
as many as eight
persons may view
them at one time.
Directly below
the shadow - box
opening is a metal
panel with two
toggle  switches,
one to control the
“loudspeaker” and
“picture” func-
tions, and the
other to start, ac-
celerate and stop
the motor.

The

televisor must be
employed in com-
bination with a
short-wave radio
receiver to tune
in the television
signals, and a
suitable amplifier
to amplify the

Jenkins signals without

Underwood & Underwood

DR. C. FRANCIS JENKINS SEATED BEFORE A COM-
MERCIAL MODEL TELEVISOR AS PUBLICLY EX-
HIBITED AT THE RECENT CHICAGO RADIO SHOW.
THIS DEVICE IS IN PRODUCTION, STATES THE MANU-
FACTURER, AND IS READY FOR IMMEDIATE HOME

USE.
introducing  dis- vision is 100 kilo-
tortion. cycles wide and
The device is the radio fre-
commercial and quency tuner must
intended for im- receive all fre-
mediate use in the quencies in this

average house- band with equal
hold. strength i f the

The frequency image is to be dis-
band used in tele- tinct.

Literature Wanted

HE names and addresses of read-

ers of RADIO WORLD who
desire literature on parts and sets
from radio manufacturers, jobbers.
dealers and mail order houses are
published in RADIO WORLD on re-
quest of the. reader. The blank at
bottom may be used, or a post card
or letter will do instead.

RADIO WORLD,
145 West 45th St., N. Y. City.
I desire to receive radio literature

Name [, Ileem e . cavenie o8 TG elsis) s kel e |eieaedorels
Address 350 SR coGcy e P00 0550 O .
City O £OWD wiveiverreneeerroservennnnsss SET
State ...... CbO0TEAI00000R00 B o 300 0CBGH 008 05 006

Frank Wx]lenborg, 1020 W. Liberty Street, Cin-
cinnati,
Robert Gabrlel 631 Trenton Avenue, Price Hill,
Cincinnati, Ohio.
Olf‘red C. Nolte, 16 Lincoln Avenue, Mt. Healthy,
io.
Ol}f‘aul L. Haaf, 8435 Burns Avenue, Hartwell,
io.
A. D. McCallum, Hamilton, Ohio.
. Ed Taylor, Upper Monteve, Nelson, New Zea-
an
Edwin Growell, 2706 Guadalupe Street, Austin,
Texas.

Seven Stations

Adopt Ad. Code

Standards to govern broadcast adver-
tising so that objectionable practices will
be eliminated and radio as an advertising
medium “will increasingly enjoy and de-
serve the confidence of the public,” have
been adopted by seven broadcasting sta-

tions in New England.
The stations are WBZA, WEE]

WNAC, and WSSH, Boston, WHDH,
Gloucester, and WLEX, Lexington. The
Better Business Bureau of Boston co-
operated in the foundation of the
standards.

NEW CORPORATIONS

Elsmere Radio and Hardware Corp.—Atty. J. ]
Guadagno, Jr., 1,560 Broadway, New York, N.

Ward Radio Shops—-Atty A. Leichter, 7 East
44th St., New York, N. Y.

Unity Radio Stores—Attys. Rothstein & Roth-
stein, 225 Broadway, New York, N. Y.

Gibraltar Radio Supply Co.—Atty. L. Lewin,
886 Quincy St., Brooklyn, N. Y.

Freshman Radio Corp.—Atty. D. B. Williams,
1,440 Broadway, New York, N. Y.

Schwartz Radio Corp.—Attys. Dreschsler, Oren-
stein & Legg. 225 5th Ave., New York, N. Y.

Wolkmer Radio Products Corp., New York—
gorporatlon Trust Co. of America, Wilmington,
el

Brooklyn Radio Stores Corp., Wilmington, Del.
—Corporation Trust Company of America.

R-F Radio Shop——Attys Beckrr & Fink, 15
Park Row, New York, N. Y.
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Multi-Tap
Voltage Divider

WO rugged, expertly engineered |
wire-wound, enamelled resistors, |
mounted in series, one atop the other, |

with fourteen useful lugs, providing all
necessary choice of wvoltages without the
uncertainty of adjustable variable resistance.

The Multi-Tap Voltage Divider has a total re-
‘sistance value of 13.850 ohms, in the following
steps: 3,000, 4,500, 2,000, 800, 700, 600, 550, 500,
450, 400, 200, 100 and 50 ohms. With the zero
voltage lug the total number of useful lugs is
fourteen. The resistances stated are those between
respective lugs and are to be added together to
constitute 13,850 ohms total.

Rated at 50 Watts

A conservative rating of the Multi-Tap Voltage
Divider is 50 watts, continuous use. The unit is
serviceable in all installations where the total cur-
rent drain does not exceed 125 milliamperes.

Extreme care has been exercised in the manu-
facture of the Multi-Tap Voltage Divider. It is
mounted on brackets insulated from the resistance
wire and that afford horizontal mounting of the
unit on baseboards and subpanels.

There long has been a need for obtaining any

necessary intermediate voltage, including all bias- |

ing voltages, from a Muiti-Tap Voltage Divider,
but each lug has to be put on individually by
hand, and soldered, so that manufacturing diffi-
culties have left the market barren of such a
device until now.

Same one for Single or Push-Pull

The Multi-Tap Voltage Divider is useful in all
circuits, including push-pull and single-sided one,
where the current rating of 125 milliamperes is
not seriously exceeded and the maximum voltage
is not more than 300 volts. If good ventilation
is provided, this rating may be exceeded 15 per
cent.

The expertness of design and construction will
be appreciated by those whose knowledge teaches
them to appreciate parts finely made.

When the Multi-Tap Voltage Divider is placed
across the filtered output of a B supply which
serves a receiver, the voltages are in proportion
to the current flowing through the various resist-
ances. If a supply feeds a receiver with two-
stage audio amplifier, the last stage a single-sided
245, then the voltages would be 250 maximum for
the power tube, 180, 135, 75, 50, 40, 35, 30, 25, 16,
10, 6, 3, 1, and 0.5. By suitable connection of grid
returns the lower voltages may be used for nega-
tive bias or even for positive voltage on the plates.
Even 0.5 volt is provided for negative bias of a
space charge detector (224 tube) in resistance-
coupled audio.

No Calculation Necessary

If.push-pull is used, the current in the biasing
section is a.most doubled. so the midtap of the
power tuhes’ filament winding would go to a lug
about half way down.

You do not need to calculate the voltage from
current and resistance values, but can measure
the voltage with a high resistance voltmeter, so
you will know just which tap to use, or simply
use the taps that give best results as determined
by ear test. )

Order Cat. MTVD at $3.95.

Polo Engineering Laboratories,
143 W. 45th St.. N. Y. City.

Gentlemen: Enclosed please find $3.95 for which
pl'ea.se send at once one Multi-Tap Voltage
Divider, 13,850 ohms, 14 taps, mounted on brackets, l

0 watt rating; Cat. MT%/D.

Wamte 0. . ariiaghivevens. oy 10000599 00.00.2000 0080000
Address .......... T
Oy L Tt ol SFonl iy DB 5 awne en howles 4

NATIONAL
§16.13

Velvet B Eliminator
180 Volts (289 Tube Free)

max\m_g 7

Latest Model Nations) Velvet-8, Type 8680, In
handsome crackle finieh black meta) casing, for use
with sets up to and including six tubes. Input
105-120 volts AC, 50 to 60 cyeles. Output 180
volts maximum at 35 millilamperes. Three variable
output intermediate voltages. (Det., RF. AF:
Eliminator has exeellent fllter system to eliminate
bum, {ineluding 80 henry choke and 18 mfd
Mershon condenser., No motorboating!

(Bliminator Licensed under patents of the Radic
Corporatior of Americs and associated . companies )

Guaranty Radio Goods Co.

143 W, TH STREET
(Just East of Broadway)

NEW YORK CITY

MORECROFT

New second edition of “Principles of
Radio Communication,” by Prof, John H.
Morecroft, of the Electrical Engineering
Department of Columbia University and
past president of the Institute of Electrical
Engineers. This is an outstanding and
authoritative book on the subject.

This large book on radio principles and
practice is_something that you must not be
without. Every set builder, every designer,
every engineer, every service man, simply
must have this book. Ready reference to
all intricate problems makes this volume
invaluable. Set builders, experimenters, dis-
tributors, dealers, salesmen and teachers,
students and operators, all find Morecroft
their standby, and now the new second
edition awaits you. 1,001 pages and 8"
illustrations in this cloth-hound volum-

Price .................. $1.50
RADIO WORLD

145 West 45th Street
New York City
(Just East of Broadway)

PLEASE GIVE US TWO WEEKS

for changing your address, showing new
Subscrip-
tion orders are arriving in such large
two weeks to

RADIO WORLD,

renewal expiration date, etc.

numbers that it takes
effectuate the change.

145 West 45th St, N. Y. City.

Two

one-year subscription

for the

price of

One

for any ONE of these magazines:

Get a FREE
O CITIZENS RADIO CALL BOOK AND SCIENTIFIC DIGEST (quarterly, four issues).
O RADIO (monthly, 12 issues; exclusively trade magazine).
0O RADIO ENGINEERING (monthly, 12 issues; technical and trade magazine).

0O SCIENCE & INVENTION (monthly, 12 issues; scientific magazine, with some radio technical

articles).

0O YOUTH'S COMPANION (monthly, 12 issues; popular magazine).
0O BOYS’ LIFE (monthly, 12 issues; popular magazine).

Select any one of these magazines and get it FREE for an entire year by sending in a year’s sub.
scription for RADIO WORLD at the regular price, $6.00.
RADIO WORLD WEEKLY, 52 weeks, at the standard price for such subscription, p

subscription for any ONE of the other enumerated

to the magazine of your choice, in the above list, fill out the cou
money order or stamps to RADIO WORLD, 145 West 45th Street,

Broadway).

Your Name ...cocevvnuieonnienncssacesaronoonnncenns
Your Street Address ............e..e...
(s M85 0005000006000

at beginning of this sentence.

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

State o R R oo800 e Bk 12 s

Cash in now on this opportunity to get
us a full year’s
magazines FREE! Put a cross in the square next

below, and mail $ check,
ew York, N. Y. (Just East of

VALUE!

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

BRILLIANT, NEW

NATIONAL

MODERNISTIC PROJECTION DIAL
WITH RAINBOW FEATURE

Modernize the zppearance of your receiver by installing
the brilltant new National dial. with color wheel buiit im,
s0 that a3 you turn the dlal knob one color after another
floods the screen cn which the diul numbers are read. On
this scrcen the numbers are projected. so that you get the
same dial reading from any positlon of (he eye. This is
just what DX hunters want—Ilaboratory preeision of dial
reading.

The escutcheon 1s of modernistic design. The Velvet
Vernier mechaniam drives the drum superbly.

Order today. Remit with order and we pay ecartage.
Shipments day following recelpt of order.

— e

GUARANTY RADIO GOODS CO,,
143 W, 45th St.,, N. Y, City (Just E. of B'way)
Enclosed Dplcase find $3.13 for which pleuse send me
dial marked below:

[0 Cat. HCH, National modernistic drum dial, with color
wheel built in, pilot bracket, 6-velt pilot lamp for
storage battery or A eliminator sets; hardware; lns;ruc;

............. 3.1

NAME

Blueprint FREE'!

Got a free bdlueprint of elther cireuit -listed sm
the teupon below, by sending $1.00 for sight
weeks’ subscription for RADIO WORLD. eor send
$1.50 for I3 weeks’ (quarter of w year) and get
both blueprints free!
RADIO WORLD, i45 wW. 45th 8t.. N. Y. City
Enclosed please find:
(m] for which send RADIO WORLD for
B weeks and send free blueprint eof the
battsry model 4.tube Sereen Grid Diamond
of the Alr,
O $1 for which eend RADIO WORLD for
8 weeks and send fres blueprint of the
4A-|tuho AC S8cren Grid Diamond of the

.
0O $1.50 for which send RADIO WORLD for
3 weeks and send both blueprints free.
(11 renewing a subscription put cross hers

NAME ......... A oo, T Mo B
ADDRESS ............ e < .
G YAl S Ea v i B oeiei S STATE............

NEW Morecroft

““Elements of Radic Communication,’* by Prof. John
H. Morecroft, of the Engineering Department of
Columbia University, is the Iatest book on radio
by this outstanding authority.

This book 18 entirely new and contalns matter whieh
never befora has been published. It Is written in
plaln language so that every radio movice can under-
s%mddlll' yot it s a complete course in the elements
of radio.

It contains 266 pages, 170 illustrations and
a complete index. Price $3.00.

RADIO WORLD
145 Waest 45th 8t.. New York, N. Y,

ALL PARTS
FOR MIDGET 3

Circuit described by Herbert E. Hayden, all parts,
exactly as specified, including socketed drilled

paneliandy CADINEt 7:meimbesuurbybe X <Ll b $10.71
Two 240, one 112A Kelly Tubes........ $3.45 extra
GUARANTY RADIO GOODS CO.

143 West 45th St., New York City
(Just East of Broadway)

- P
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Surpassing Results from HB Compact!

Screen Grid Circuit for AC or Batt ery Operation Is a Knockout!

HE screen grid tubes, both AC and battery types, 222

and 224, promised much. They could be used to pro-

vide actual amplification of 150 per stage, as compared

with 8 per stage for a general purpose tube. If only the

screen grid tube could be used at full practical amplifica-

tion! Then a few tubes would do the

s .0 o work of many! At radio frequencies

enSlthlty it was found that tuning the plate cir-

cuit put the mule kick into the set.

But the whole wave band could not be tuned in. So

Herman Bernard invented a coil—the Bernard dynamic

tuner—that accomplished the trick. Full amplification plus

full wave-band coverage! That’s why his HB Compacts,

only four tubes (plus a 280 in the AC model) perform like
eight-tube sets! The sensitivity is incredibly high.

It would be rar short of an accomplishment to hook
indifferent audio onto a grid leak-condenser detector. . So
in both models -he used a power de-
R al- tector, two resistance audio stages pro-
ealism ducing undistorted volume exceeding
that of any ordinary two-stage audio
amplifier, amplification sufficient to load up the power tube
in each instance. And in the case of the AC model HB
Compact it is a 245, with 1,600 milliwatts maximum undis-
torted power output, standing enough gaff for a small
hall! And what tone realism! Breath-taking! Nothing
in radio ever excelled this tone quality! Nothing! Abso-
lutely nothing!
As the prices quoted in the list of component parts

show, these advantages may be
obtained economically. The battery
Economy model draws only 21 milliamperes of
plate current, .664 amperes of filament
current. Large B batteries would last a year at that rate,

for average use, and a small A battery require recharging
only every two months to ten weeks!

And this amazingly sensitive, most thrilling and utterly
economical circuit gives you all the selectivity you will
require, unless you live close to a powerful broadcasting
station. So you get a super-abundance of results, in an
unusual but thoroughly tried and tested, positively proven

circuit
o o HB

SelectIVIty a 222 RF amplifier, a 240 (high mu)
power detector, a 222 first audio and

a 112A or 171A power tube. The RF tube’s plate circuit

is tuned by a new type coil that has a moving segment as

part of the tuned mductance, with step-up ratio to untuned

detector grid. The audio is resistance-coupled. A 7x14”

front pane! may be used, with baseboard, but the HB Com-

pact Steel Cabinet, decorated brown, with satin. aluminum

subpanel, sockets afﬂxed, is recommended.

HB Compact, AC model, uses a 224 RF amplifier, a 224
space charge power detector a 224 first audio and a 245
output tube, with 280 rectifier. Except for the space
charge feature, not suitable in the battery model, and the
larger power tube, not economically powered: by batterles,
the two models are fundamentally the same. The AC model
is still more sensitive, however.

The same steel cabinet is recommended for the AC model,
while the aluminum subpanel has the five sockets affixed
and the type of each tube (except detector) printed on
each socket.

Order what individual parts you want.

Compact, battery model, uses

Front view of the B Compact. The view 13 the same for AC or battery
model. For batteries the switch is built ip the rhecsist. For AC s peadant

switen is used at rear. in ths AC eable.

Viaw of the
224 ﬂrll

HB Compset AC Model, tha tubes being, left to right: 224 deteetor,
AF. 245 power tube, 280 rectifier and 234 RF. The subpanel ia only
14x14%°’, yet evervthing save the speakar i3 in this small apacel

Component Parts for HB Compacts

AC MODEL
L1L2L3—Bernard Antenna Tuner BTS5A.........cccciiiieeiiiaainnes $
IALSL6—Bernard Interstage Tuner BT5B s
CT—One 80 mmfd. equalizer .........cocccuiiirnnnn
C1, C2—Two .0005 Dustproof @ $2.50
C, C3, C4 C5—Four .01 mid. @
C7—One 1 mid. 500V AC ........c.c....
Ccs, 09, Cl0, Cll—-Mershon Q2-8, 2-18B
C12, ClJ—Two 1 mfd. 200 V. DC @ .50
R—One 25,000 ohm wire-wound pot..
R1, R2, R3, R4—.5, 1.0, .05 5.0 meg. @ .
T1-Polo 245 Power Supply Cat. P245PS.
2500, 4400, 774, 50, 8 (20 watt) Voltage Divider
PL~Bracket and 2.5 V. AC 1amp.......c.......
OC, C6-—Output choke, 2 mifd. 500 v AC cond.

pemn e, o8

EEEY SR L

g
=

SP— SP —Two binding posts @ .10........cccveumernsinceannns .20
Three National grid clips @ 06.....ciieeeineiienenieeeeennnnnanens .18
F—One | amp. cart. fuse With DASE........eoerseeessenrensunenens 50
Aluminum socketed subpanel, 94x1414‘/, 8 brackets............ 3.25
Steel cabinet, crackled brown finish, 7x15x9%...ccccvvvniiennennes 4.00
3 Insulating washers @ .03 ......cociivricnneniciioiiiiiiaennanoes .09
Two full-vision dials with pointers @ 75c ...... 1.50
One AC pendant switch, double OPERINE..ccvvvrrnnoras 40
One 12 ft. length AC cable .......cocvviviiiinannnne. a2
Two rolls Corwico braidite @ 35 .......ccovvvnennnens .70
Two flexible couplers (links) @ .35....ucivienieniennrocencnconsnncees .70

$50.79
Kelly tubes: Three 224 @ $3, one 245 @ $2.25, one 280 175 e $13.00

@
[National Company’s coils, soon to be released Cat. BTS5, BTPS @ $5
each, may be used instead of BTSA and BTSB listed above @ $2.50 each.
National Velvet Vernier full-vision dials, instead of plain dials listed
above, counterclockwise, @ $1.75 each.]
BATTERY MODEL

L1L2L3—One Bernard Tuner for antenna circuit, for .0005 mfd. tuning

(BTS5A of Screen Grid Coil Co.) $2.5
L4 L5L6—One Bernard Tuner for screen grid interstage coupling, forz

.0005 mfd. tuning (BT5B of Screen Grid Coil Co.)..c..occunninnnenes .50
Cl, C2—Two .0005 mfd. Dustproof tuning condensers @ $2.50. 5.00
CT—One Hammarlund 80 mmfd. equalizing condenser 1:2

C3, C4, C5—~Three .01 mfd. mica_ fixed condensers @
R1—On.

e .25 meg. metallized resistors......
R2, R4—Two 5.0 meg. metallized resistors @ .60
R3™-One .075 meg. metallized resistor....... .40
RS, SW-—One 75-ohm rheostat with switch attached. ... .80
R6—Two resistors, one 1.3 ohms, the other 6.5 ohms (both)........ .45
Ant., Gnd., Sp.—, Sp.4-. Four bmdmg posts (all)..eeeeinncrnarannnn - .40
One drilled steel cabmet 74 hlg 914” front to back, 15 wide...... 4.00
Two dials with pointers (both).....eciuiiirieiniiiierssnrescececesncness 1.50
One pilot light bracket with 6.volt DC lamp.........cceveennn. .70

One 9%ix1414” satin finish aluminum subpanel with sockets affixed,
and supphed with insulated bushings, supporting brackets, and
LESIStOT ClIPS L eevvnnererasnneesurososenerarnossonasensssssacacasscnssnsss 2.00

Two insulated links (flexible couplers) (both)..

One 7-lead battery cable

Kelly tubes: Two 222, one 240, one 112A or 171A, total, $9.20.
[National Coils for the battery model, vernier condensers, see mnote
under AC Model.]

[The HB Compacts were designed and built by Herman Bernard. The
battery model was described in the August 24th, 31st, September 7th
and 14th issues of Radio World.]

[The AC Model is now being described. See pages 12 and 13 of this issue.]

Please Use This Coupon
GUARANTY RAD‘IO GOODS CO.
143 West 45th St., N. Y. City, Just E. of B’way.

Enclosad please find $. ........ for which plesse send me component parts fer
the HB Compact as checked off abave.
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Component Parts
for

PUSH-PULL
AC
DIAMOND

Check off parts you want. Each|

part is sold separately.

O L1, L2—RF3, antenna coil.c.oov.vnieninnnns .80

| Component Parts

for

PUSH-PULL
BATTERY
DIAMOND

[Check off parts you want.
part is sold separately.)

Each

[ L1L2—Antenna coil RF3 @

$ o .
O L3, L4, L5~SGT3, screen grid, 3-circuit 0O L3L4L5—3-circuit SG coil SGT3 @.......

COlll " Bie striml Forodiye oo o fd ......... ddha.ft 3 [0 L6—Push-pull output transformer......... 2.83
O raciast™o, 008 mid, extended shalts: ) 6 | O T1—Push.puil ingut transformer -..o..... 3.41
O CT—80 mmfd. equalizer .. 35 L ; - [miiine T 35
[0 C3—Grid condenser with clips. 21 | OCT—80 mid. equalizer ..........

O C4, C5—Two .01 mid. ......... ;8 0O C1, C2—Two .00035 mfd. ext. shafts @ 98¢ 1.96
E] IIS_ I(z)"ﬁ"lqi:zomsfg"ﬁ'ééf 8800 e o A % | OC3, C5—Two .01 mfd. mica condensers.... .70
E]]I({J—bPotentiometer, 25,000 ohms or more; 150 | O R—One 65 ohm filament resistor......... .25

1 Yt !

O T1—Push-pull input transformer ¥ “ O R1, Sw—One 75 ohm switched rheostat.. .80
T BPOC_ Special push-pull output choke... 320 | O R2, C4—2 meg. Lynch leak, grid clip con- "
D(}E)S()]o }I)FPS w(ith dollzble fcdhOkseS'o‘ .... A ‘(':" lgg}1 denscr -------------------------------------- »
[ Cs—Filter condenser 2 mid., 550 v. AC.. 2 —epn | B e . 30
0167, C8, €9, Clo—Mershon Q 2-8, 2-18, £ RS=Ome- ~25r s

bracket T AT s DO RCRL R I i')gg O R4-One 5.0 mMeE. .ivvevivnirrnninnrinnnsss .30
O C10, C11, C12—Three 1 mfd. 200 v. DC.... 1. - ;
€] R5, R6, R7, R8, R9, RI0—Voltage divider, O R5—One 1.3 ohm filament resistor........ 20

13,850 ohms, 50 watts, 14 taps, bracket.... 3.95 | [] Ant., Gnd., Sp. (+) Sp. (—)—Four posts
ng—vl ,:i\_mrx fuse wnéh base..--.h--xc---- -ig @ NS85 000 48 00530050085 0000 20000gd cereese. A0

—Th t t 00 o .
H co_o,,’em‘c’(’,":vceﬁ‘fé‘%%" 7. e 20 | O One drilled front panel 718" . 185
[ CD—12 it. AC cable, male plug cooll "7V " : W
[ Socketed, ~drilied_metal subpancl......... 3w | L P e e e, el mb-
{1 National tyge HC new modernistic rainbow 4

dial, pilot bracket, 2.5 v. AC i1amp........ 3.13 O One National new modernistic drum dial
[ 7x21"” drilled front panel.......e.veveenenns 1.95 with color wheel, pilot bracket, 6v. lamp,
0 Two ﬂexible. links, 1insulating 14" shaft.. .73 hardware, knob ..........ciceeiilln OF L 000 313
% gc’}‘él;n fogt;-idtlc‘l;ﬁ;r i 0 Twolsmau:hcd knobs for rheo. and tickle

@ .18 ..... Coa000000 0560850005 MO008006000 SN
1t S Dbt VTP vty et s m T A A T R 19.77 . :

B‘%}e]”gal:ib'es' one 224, one 228, one 227'$ [ Five vari-colored cable leads @ .07...... .35

one 280, two 245 .........iiiieininnn B o 3.25 [] Flexible link and insulated shaft..... w555
Com Em o R e e o e B o E [ One screen grid clip....... £0Q00E S Ropeone0y .06
Guaranty Radio Goods Co., ) A DATESE e e olo o B o o o o ST EoleR sl 2 s o 151515 $23.91

143 W. 45th St., N. Y. City
(Just East of Broadway)

Enclosed please find $ for which
please express at once the parts for the Push-
Pl;xll AC Diamond of the Air as checked off
above.

O If ordering C. O. D. put check mark here.

Name

GUARANTY RADIO GOODS CO.,
(Just East of Broadway)
Enciosed please find $.........00.0.. for which please

mail at once the parts for the Push-Pull Battery Model
Dismond of the Afr a3 checked off above.

143 W. 45th St., N.Y.C.

O It ordering C.0.D. put check mark here.

Name

Address

Y our Choice of
These Nine Meters FREE!

9-0 Voltmeter D.C...........occvvvvnvnenen Ne.

0-50 Vgltmeter_ D.C...
Volt Charge Tugn- D.C.

Equip Yourselt Now
With Necessary Meters!

To do your radlo work properly you need meters. Here 1o
your opportunity to get them st no extra cost. See the lisy
of nine meters st left  Heretofore we bave offered the choioe
of any one of these meters free with an 8-weeks subscription
for RADIO WORLD. st $I, the regular price for s
subscription. Now we extend this offer. For the first time
you are permitted to obtain any one or more or sll of thess
wmetere free, by 3ending 'n $1 for B8-week's subscription, en-
titling you to one meter: $2 for 18 weeks, entitling you to
twwe meters; $3 for 24 weeks, entitling you to three meters*
$4 for 85 weeks, entitling you to four meters; $5 for 44 weeke
entitling gou to 5 meters; $6 for 52 weeks, entitling you to
3ix meters. Return this offer with remittance, and check off
desired meters in squares at |eft.

RADIO WORLD will help you in your radio work, so
sou will be mble to use the meters most valusbiy. ]ioep
abreast of all the mew circuits, intimate details on perfecting
existing sets, and get inside track on sensitivity, distance
reception, tonal quality, and news of radle, technical and non-
technical, Enjoy the writings 3f Dr. Lee De Forest, McMurde
Silver, E. Anderson, Herman Bernard and s host of other
radio engineers who contribute their knowledge /to you through
the medium of RADIO WORLD, the first and only fllustrated

national "3dlo weekly. You can find no magazine that better
caters to_your needs than BADIO WORLD. - Short waves?
RADIO WORLD will tell you all about them. Extremely

sensitive broadcast recelvers? Thelr construction and operation
are fully discussed with confident regulsrity. Power asupplles
--push-pull or otherwise? AC receivera! Screen grid tubes?
Large receivers that glve a suDer-abundance of performance—
small, economical receivers that give performance out of all
comparison to their size? Are you interested in these? Then
you're Interested in RADIO WORLD.

Present matl subscribers may renew their subscription under
this remarkably generous offer. Put s cross in square.

RADIO WORLD

145 W, 45th St., N. Y. City—Published Weekly.
All Newsstands. I5¢ oer eopy—$3. slx months—S8 a Yyesr

Aluminum Subpanel

The best appearance of the New Diamond of the
Air results from using the official aluminum sub-
panel, 10 x 20 inches, with the four sockets built
in, and with self-bracketing front. Hardware and
insulating washers supplied with each sub-panel.
The aluminum sub-panel is exactly the same as
the one used in the laboratory models of the
battery operated and the AC Screen Grid Dia-

monds. Holes are drilled for mounting parts, but
as this aluminum drills like bal-lite you can
irill arny holes vou want

Parts for Shielded
SG Tuner

(As described by James H. Carroll)

[0 L1L2L3—0One Bernard Tuner for .00035
mfd.; Cat. BT5A (antenna coil)........ $ 2.55
O LAL5L6—One Bernard Tuner for

mfd.; Cat. BTS5B (interstage coil).... 255
O C1, C2—Two .00035 mfd. Tuning Condens-

ers with shafts extending front and

rear 1.96
[0 CT—One 80 mfd. equalizing Feee. 435

O C3, C4—Two .01 mid. Fixed Condensers.. .70
[ C5—One .00025 mid. Grid Condenser, with

(S WAt OB o 0 o o BBt b o o BE 00RO 21
[J R1—One 75-ohm Rheostat, with switch
(SW) built in...evvviiiiiniiiiinininnn., .80

3 R2—One 6.5 ohm Fixed Filament Resistor .25

[0 R3—One 50 meg. Lynch Metallized Grid
) 7Y IR BB » o o o 38 oD ORI Y s .30
[d R4—One 40-ohm Fixed Filament Resistor .20
Seven Binding Posts.......c..ovuniiins .70
[0 Two Shields, as described, with sockets.. 5.00
O Two Coupling Links...c.ceveeiuiecuiannnnns 70

O One National Modernistic Drum Dial with
rainbow feature and 5-volt or 6-volt

lamp and bracket.........coiiiuiiinn..n 3.13
[0 One Dummy Knob and Shaft. e .30
[0 Drilled Front Panel.......cccocveevnennnnes 1.85
] AL Ba/GS e s e sl T o 00 TR T L TTel $21.63

GUARANTY RADIO GOODS CO.
143 W. 45th Street, New York City

By JOHN F. RIDER

“The Mathematics of Radio”

TABLE OF CONTENTS:

OHM'S LAW: IR drobp, DC and AC circults, Deak ané
effective AC voltages.

RESISTANCES: Basis for resistance variation, atomie
structure, temperature coefficlent. calculation of resist-
ance variation, expression of ampere. volt and Ohm
fractions, application of voltage drop, plate ecircuits.
fllament ~ circuits, fllament resistances, grid bias re-
sistances.  Parallel, series, wattage rsting, maximum
permissible current flow. distribution of current, calcu-
lations of resistance in parallel, in series, C blas re-
sistances in_fllament circuits. in eliminators.

DC FILAMENT CIRCUITS: Caleulation of resistances

AC FILAMENT CIRCUITS: Transtormers, wattage rat-

ing, distribution of output voltages, voltage reduclng
resistances, line voitage reduction.
CAPACITIES: Calculation of capacity, dielectrie con-

stant, condensers {n parallel, condensers in series, velt-
age of condensers -in parallel, In series, utility of parsl-
lel_ condensers, serles condensers.

VOLTAGE DIVIDER SYSTEMS FOR B ELIMINATORS:
Calculation of voltage divider resistances. types of volt-
age dividers, gelection of resistances. wattage rating of
resistances, .

INDUCTANCES: Alr core and iron core, types of alr
core inductances, unit of inductance, caleulation of in-

ductance.

INDUCTANCE REQUIRED IN RADID CIRCUITS:
Relation of wavelengtb and product of inductance and
capacity, short wave coils, coile for broadcast band,
coupling and mutual inductance, calculation of mutusi
induetance and coupling,

REACTANCE AND {IMPEDAANCE: Capacity reactance.
inductance reactance, impedance.

RESONANT CIRCUITS: Serles resonance, paraliel re-
sonance, coupied circults, bandpass fliters for radi~
freﬁuency circuits.

1RO COKRE CHOKERS AND TRANSFORMERS: De-
slgn of chokes, core, airgap, inductance, reactance, im-
edance. transformers, half wave., full wave windings.

YACUUM TUBES: Two element fllament type, electronie
emlislon, limitations, classifications of filaments, struc-
ture, two element rectifying tubes, process of rectifica<
tion. tungar bulb.

THREE ELEMENT TUBES: Structure of tube, detector.
grid hias, grid leak and condenser, amplifiers, tube
constants, voltage amplification. resistance coupling,
ﬁ""?j’m’ co’uxlallrég, ntrl;a?sformer coupl},ng. varlation of
mnedance of load w requency, tuned plate circuit.

PO\APER AMPLIFICATIDN: Square law, effect of load,
calculation of output power, undistorted output power.
paralfel tuhes, push-pull systems. plate resistance.

GRAPHS AND RESPONSE CURVES: Types of paper.

utllity of curves, types of curves, significance of curves,
voltage amplification, power amplification, power out-
ut, radio fre%uency amplification.

MULTIPLE STAGE AMPLIFIERS: Resistance coupling,
design, calculation of values, effect of resfstance, calcu-
lation of coupling capacity, effect of plate load, effect
of input tube ecapacity, calculation, reactanre coupling,
tuned double impedance amplifieation, underlying princi-

ples, transformer coupling, turns ratio, voltage ratlo,
]ly'g?‘sa“oofn cores, plate current limitation, grid current
1

ALTERNATING CURRENT TUBES: Temperature vari-
ation hum, voltage variation hum, relation between
f\rédtaggs fllament, filament circuit canter tap, types of

ubes.

RADIO WORLD, 145 West 45th 3
(Just East of Broadway). Bt

Enclosed please find $2.00 for which
once one copy of ‘‘Mathematics :l’ cnngilg?'!'a S s

New York, N. Y.




November 2, 1929

RADIO WORLD

27

FLECHTHEIM

1,000 v. DC
500 v. AC(rms)

Filter Condensers at
Professional Discounts

Flechthaim
Super|or

| NON-INDUCTIVE
FILTER
Condenser
Mtd

capacily |
Waorking Voltage |

jooov DC

Filter Condenser, Actual Size

Result of Years
of Experimenting

NBELIEVABLY compact, light in
| l weight, made of the highest grade
materials, these condensers are the
result of many years of patient and con-
stant research. The marvelous achieve-
ment is exemplified and substantiated by
independent tests.
Types HV can be used to replace all
types of condensers having a continuous
working voltage up to 1,000 volts DC and

will give utmost satlsfacuon and de-
pendability for a rectified AC voltage
up to and including 550 volts rms.

Hence, it is just the filter condenser you
want for 171A, 245 or 210 power packs,
single or push-pull.

Twelve Telling Points

(1) Rated conservatively at voltages up
to 1,000 volts DC (500 rms. AC.

Tested and re-tested at 1,500 volts DC.
Breakdown voltage of 2500 volts DC.
Breakdown voltage, foil to case, 5,000
volts AC.

P‘;)wer factor (voltage loss) less than
0 -

Resistance over 600 megohms per mid.
Negligible dielectric losses.

(8) Capacity is non-inductive and is ac-
curate to within 5% of rating.

(9) Remarkably compact size; all capaci-
ties same height.

(10) Great saving in weight.

(11)"Highly perfected terminal connectors
and insulators.

(12) Proved by fatigue tests to have

longer life.

THREE-IN-ONE
Tipe HV244 is a high-grade capacity
bank to operate at voltages up to and
including 750 rms AC. Just the unit to
use for a B supply for the 250 tubes,
single or push-pull. Consists of a bank
of condensers tapped 0-2-4-4 mid. The 2
mfd. section is made to withstand the ter-
rific punishment of voltage surges, and
sudden transient line voltages.

— — — — — — — e S e s

ACOUSTICAL ENGINEERING ASSOCIATES
143 west 45th Street, New York, N. Y.

Please send at once the Flechthelm condensers

specified below. Quantity desired 15 marked in
sQquare.

0 Send C.0.D. (check off).

{J Remittance enclosed. (check off).

Capaclty List Net

Type Mitd. Size Price Price
gL MNE 3 05 2 zl1lix %  $1.75  $1.09
0 HY 10 10 2 x1%z % 2.00 118
0O ny 23 25 2 z1l%x 5% 2.25 1.83
) BV 50 50 2 zligx % 250  1.47
0 AV 100 1 2 11%x % 3.00 1.70
] |V 200 o) 2 1%zl 5.00 204
0O HV 400 2 x1%x23% 9.00 5.2
0O HV 244 0-2-4-4 3834 x°% 2500
NG . gywme P oo gy = b 55 Taio s h ¢ A Fyerme -
JAYd e e e e e B e s S e SO o
CILY, vy & ot e e b My S5 BLACERS e B

Component Parts for

245 Push-Pull

- Power Amplitier

| (as described and specified by Herman Bernard)
| Check off which parts you desire. All parts sold

separately
O C1—One .00025 mfd. mica condenser............ 2l
G C2—One .01 mfd. mica fixed condenser.......... .35
O C3—One Flechtheim 1 wmfd. filter condenser,
1,000 volvs DC continuous working voltage rating,
550 volts AC (root mean square) continuous volt-
L U L e e T NP I R e v o 1.76
0 €4, €5, €6, CT—Four Mershon condensers in one
copper casing, two of 8 mid. and two of 18 mfd.,
with Tow bracket. Cat. Q2-8, 2-18B............ 5.75
O €8, ¢9, clo, Cl1, €12, C13, Cl4, Cl15, Clé—
Nine 1 mfd. bypass condensers, 200 volts DC
continuous working voltage rating................ 4.50
O T1—One Pole Filament-Plate Supply transformer:
| 110 volt 50-60 cycle primary, 724 volt secondary
canter-tapped, 5 volt 2 amp. secondary center-
tapped; 2.5 volt 3 ampere secondary center-tapped,
and 2.5 volt 12 ampere secondary center-tapped.
Cat. PEPS" .. cicivvivioire nnirvagns o b > i § s bbb orili . 7.50
[0 FC, PPOC—Two center-tapped chokes for high cur-
rant ocne used as filter cheoke, other as push-pull
OULPUL CHOKE! i o ot bl oo d i wbre ol dten, o & i 6.82
O PPIT—One push-puil input transformer . 3.41
O SW--0Une AC pendani through-switch, with 1 ft
AC cabla and Male I s icmnmis as o b awins a1 1.10
[0 F-—One 2 ampere fuse, with holder.............. .50
[0 CO—One convenience outlet (for dynamic speaker
AC 10RDT )R iy TaerssvrslMs sevecd s o8 o b KERsempi oo .50
O PJ, PJS—Phonograph Jack with automatic swltch
AMAFPIUG w bz an s ossanysarmes emem srmemam near e 1.42
[0 R1—One resistor, 0.1 mesg. .30
C R2—One grid leak, 5:0 meg.. .30

O R3—0One multl-tap voltage leldPl‘ 50 watt rat-
ing; fourteen taps affording thirteen different
voltages; 18,800 ONMS...c.ovoverinnrecnnnennnanns 3.85

[ Two resistor mountings.

[3 Roll of heavy insulated hookup wire for power

work.
[0 Fifteen binding posts.......c.cvevieavnnarraan, . 1.50
[ One 15x9 3%’ cadmium plated steel subpanel,
with telf-bracketing flanges, one hve-prong and
three four-prong sockets built in; sockets marked
to identify tubes that go in them; subbDanel drilled
and iusulated where pecessary; flat insulating
WREHCES 1 [RATAWATIC ; 3 fuabrs of iratssons i e v i G Pt 4.00
I} Al DATES | Lk ool o b vy wnelel s el $18.57
One 280, one 227, two 245 Kelly tuoe= ............ 7.75
Ferrsntt AFSCC push-pull input instead of above
InpUt  TTanBIOTICT * ciseis (s shel p ks m 5 Es mabed Foov's 48 @10 o¥e 9.60

[Note: For 40 cycles 110v. order Polo P40 FPS at $10;
for 25 cycles 110v. order Polo P23 FPS at $11.]

Guaranty Radio Goods Co.
143 West 45th Street,

Just East of Broadway
NEW YORK CITY

Aristocrat Floor Speaker
R S14°0

The speaker cabinet is walnut finish, 33 high,
14’ wide,. 17%". deep,. with. carved. lega
Golden cloth grille covers front opening. .Built
mside §s No. 595 molded wood horn with baffle
and No. 203 driving motor unit that stands 25¢
volts without fltration. Horn and motor re-
movable. Table alone is wo price asked

Acoustical Engineering Associates
143 WEST 45th STREET NEW YORK CITY

MERSHON

Electrolytic Condensers
at Professional Discounts

Mershon FElectrolytic Condensers for Filtering Circuits of
B supplies, rated at 400 volts D.C., or for by-pass eon-
densers, give enormous capacities in compact form. We
offer, at attractive discount, genuine Mershons made by

the Amrad Corporation.
$ 487

Cat. No. Q 8
Censlsty of four Condensers of 8 mfd

[Cat. Q 8B same as above, but includes mounting bracket.
No brackets sold aepantely ...................... $4.87)

sash, ail In one small copper case (iess
Cat. Q 2-8, 2-18

brackets), List Price, $7.95

Consists of four Condonsen, twn of 8 $

mfd. each, and twe of 18 eath,

all In ome small copper case (less

brackets), List Prioe, $9.45........... NET

[Cat. Q 2-8, 2-18B, same as above, but includes mounting
bracket. NO brackets 80l BODATAtElY......ee.... $5.75]

Mershon electrolytic condensers are instantly self-heating.
They will break down oniy under an applied voltage In
excess of 415 volts D.C. (commercial rating; 400 volts

.C.) but even If they do break down because overvolt-
aged, no damage to them will result, unless the amount
of leakage current and oonsequent heating of the elec~
trodes and solution cause the solution to boll. Voltages
as high as 1,000 volts will csuse no perticular harm to
the condenser unless the current is high emough to cause
heating, or the high voltage 1s applied constantly over
s long perlod.

High capacity 1s valuable especially for the last con-
‘enger of a fliter section, and in bypasiing, from {inter-
mediate B 4 to ground or .C 4 to C-—, for enabling
a good audio amplifier to ‘deliver true reproduction of

low notes. Suitably large capacities also stop motor-
boating.
Recent improvements in Mershons have reduced the

leakage current to only 1.5 to 2 mils total per 10 mfd
at 300 volts, and less at lower voitages. Thia indicates s
1ife of 20 years or more, barring heavy abuse.
How to connect: The copper case (the cathode) alw l
is connected to negatlve. The lugs at top (anodes)
connected to positive. Where there are two dul'erent
eapacities the SMALLER capacity Is closer to the espper
ease,

Mershons of equal capacity may be eonnected in sertes
for doubling the voltage rating, or in parallel (any eom-
bination) to increase the capacity to the sum of the in-
dl;tidual capacitles, the rating remaining the same, 409
rolts.

When series connection 1s used. the copper case of one
condenser the anoda of whiech goes to the high voltage
should be connected to a lug or to lugs of the other
condenser. The copper case of the second condenser goes
to the negative,

In B supplles Mershons are always used “‘after’’ the
rectifler tube or tubes, hence where the current 1s direct
They cannot be used on alternating current.

OTHER CAPACITIES OF MERSHONS

['“8' stands for single condenser, “D** for double,
*T** for triple and “‘Q" for quadruple Flest figure be-
tween hyphens denotes quantity, second capacity per anode. )]

Cat. No. 8 8, list orlce $4.10; met. $2.41

list price $4.25: net, $2.49

5 8 IB, Iist price $4. 80 aet, $2.82

. 840, list price $5.4 t, $3.17
00

. T 8 1Ist price $6.

Cat. No.:rl' L, s370

0; ne
. [lst price $6.45; net. $3.79
3 1-8, 2-18, list pries $7. 90; net, $4.65
. 1-18, 2-9, list pries $7.50; net. !4 4|

{Note: Add 20ée to above prices if b
No brackets sold ueparntely]p izl

No. C.O0.D. orders on Mershon Condensers

GUARANTY RADIO GOODS CO.

143 West 45th Street, New York. N. Y.
(Just East of Broadwav)
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228 Provides Higher Amplification
3

and is an Excellent Power Detector
HEN signals are weak in an up-to-date AC receiver using
227 tube as detector or audio amplifier, replace the 227
with the new 228 high mu AC tube and be amazed at the
difference in volume.

The up-to-date receivers have high impedance primary in the
first audio transformer, or have a resistor in the plate circuit, so
the high mu tube is a boon indeed.

As a detector the 228 can be used with leak and condenser,
with grid returned to cathode, or as a negative
bias (power) detector. See table, lower left corner. 22

Since the 228 has the same base, same prongs 8
and same heater voltage as the 227, it can be used
for replacement and improvement, and without re- $ 50
quiring any wiring changes or any other changes. °
Simply insert the 228 in the socket from which
the 227 is removed.

CHARACTERISTICS OF THE 228
Heater voltage 2.5 volts AC. Grid hias, detector —6 volts.
eater current 1.75 amperes. Grid bias, amplifier —2.5 volts.
Amplificatlon factor 45. Load resistance, 0.1 to 0.5 meg.
Mutual conductance 1,000. Internal = plate resistance 45,000
" Plata voltage 180 wolts. ohms.
ith 7
High M* o?:se"’ f:;e:“ The plate current under normal operation is less than one
228 l'ﬁccﬂ"""" .bﬂ‘f:&', ’z‘:’:,, milliampere. Hence the 228 tube imposes minimum load on the B
om PP ot DU Chor supply.
ciusive K elly The 228 is not suitable as a radio frequency amplier.
224 at $3.00—245 at $2.25—227 at $1.50—226 at 95c

The screen grid tubes have proved not only their capability but their depend-
ability, and in AC circuits the 224 AC screen grid tube is popularly used as am-
plifier and detector, with the 245 as output, singly or in push-pull. Safe and
satisfactory, Kelly 224 tubes are made with the same expertness and precision
that characterizes the entire line of Kelly tubes. Our products are used by labor-
atories, technicians, experimenters and general consumers because of proven
merit.

The Kelly 224 screen grid tube is not only excellent as a radio frequency ampli-
fier but as a detector, especially applicable as a space charge detector.

A suitable high impedance load should always be in the plate circuit of any
screen gride tube. For RF a large untuned primary, or a tuned primary, for de-
tection and AF a resistor of 50,000 ohms or higher, usually considerably higher,
or a high impedance inductance. You will find Kelly 224 fully meets your most
exacting requirements.

The 224 and 227 are 5-prong (UY) tubes, the 245 and 226 4-prong (UX) tubes.

i
Battery Type Screen Grid 222 at $3.50

The battery operation the 222 screen grid tube is an important contribution, be-
cause enabling such high amplification that battery circuits are put on a par with
AC circuits in performance. The 222 is the most popular battery-operated tube
for up-to-date circuits and the Kelly model is made to produce clear reception
and have exceptionally long life.

- 5-Day Money Back Guarantee!

You run no risk whatever when you purchase Kelly and will promptly refund your money on the foregoing 5-
tubes. Not only are they expertly made but they are sold day basis. ; | d ;
on a 5-day money-back guarantee. This exclusive form of tubIefs agyar;'%l:lntll?]eat:feterhtheldﬁ‘é: ‘i?g’; ‘;’;I;’rzasitriz r::rf:i‘;:ign

A : . . ; shou v L
protection enables you to be the ultlr.natc judge in your for which you deem the tube at fault, you may communi-
own labo‘rz.xtory or your own home, with no appeal frgm cate directly with us, and we will give the matter prompt
your decision on our part. If you are not delighted with attention. Our aim is to render a real service and through
the performance of Kelly tubes, we are not even satisfied, such efforts have we built up our volume of business.

Kelly Tube Company, 143 West 45th 8t., N. Y. Clty Types of Tubes and Their Voltages

Enclosed please find $ «... for which ship at enes tubes marked beiow: Amplif Detect Reomarki
0O 228 AC hloh mu, @.. .52.80 | [] 222 battery screen orid........$3.50 R Plate - Newy

BiAS p g UHE | DHMEEMLRLGUURR | ome mem WSS WS W
228 'AC ampiifir @.........30.95 | O] i7{A battery power tube.......$0.95 228 Zagal 180 g e Bl pipnter s UaTy S
RPN ﬁﬁ%f‘gg""é:%{:w‘“i’:s;:::::.....:2?:32 o L R 0 e ke
X Matched pair of 2458 for push- 245 2.5 AC 250 50.0 —_ - —
380 AC ‘rectiner @Il 3078 | O Matthed alr iFiAL tor G ® gL B oM o .
281 AG rectifier @...........$3.50 Push-Pull (for both)......... $1.90 (5 sAGerDe I JE0Ng%asie Hestermios

ALL PRICES QUOTED ARE SELLING PRICES AND ARE NET 210 5 AC 350 27.0 - = T—

250 7.5 AC 0 840 = = —

280 5.0 AC 350AC - - - Full-wave
L0 LI 000, FB0008 A0 L L D0Go! 11T B F e 0 BB ORGIDAA0 [ 1 C o0 0000 o 1000000 0 D rectifier

281 7.5 AC 700AC  — - —  Halt-uawe
LT | o0 00S8E 500038 88000 1 0006660800 R0 500000 O0E ; 4 GOBE 3006 0B op 0.c 0 GO 00 0pa 202 .3 DC & s e, oo s'a"vo"‘{.' D
G il e viime APl el Pilivin e StAtE. et ernirneinennanns, fa 50bS 5510 %% 135 Loak-eond e
O Put eross here it C.0.D. shioment ia desired. UXise 83 DC 20 ) 90 Eedk cords =y
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New Junior Model NEWEST BOOK
POLO UNIT $4 ON VACUUM TUBES

“RADIO RECEIVING
TUBES,” by James A.
Moyer and John F. Wos-
trel, first edition just off
the press. No radio serv-
ice man, experimenter or
student of radio should be
without this authoritative
book on the principles and
applications of vacuum
tubes. It answers all your
questions relating to re-
ceiving, amplifying and
rectifying tubes. It is a
complete discussion of tube
principles, functions and
uses, thoroughly up-to-
date.

In thie book the essential
prineiples underlying the oper-
ation of vacuum tubes are ex-
plained in as non-technical »

[LIRT] 1 with
aceuracy. The book covers the
construction, action, reactive-
tion, testing snd use of vecuum
tubes as well a8 specifications
for vecuum tubes and epplica-
tions for distant control of in-
Justrial processes and precision
measursments.

Price $2.50
RADIO WORLD

The famous twin magnet principle for e g T W
double sensitivity, large magnets for great

flux, permanently adjusted armature, all
are in the new junior model Polo Unit.
Weight,SZ%,dlbs. Stagéls 150 volllts 1unﬁ(l‘l-
tered. Stands up to 250 push-pull filtered.

Works any output tube, power or other- LACAULT,S BOOK
wise. Supplied with 10-ft. cord. Order L
unit now. Five_day money_back guarantee. Buper-Heterodyne Construction and Operation,

giving the master's most masterful expositien
of the theory, performanee and construction of

i i i fascinating type of circuit, 1a a necesaity
Acoustical E:ngmeerlng fhis fascinating tye of UL W s gocomtis
Assocnates 100 pages and more than 50 fillustrations. Buck.
h ram cover. Thls book by B.sl'l tncaul{:.uﬂtfi
1t nd $1.00 for an 8-weeks subs on
2 e T .Street for ’l::dl;OWorld. Present ‘subscribers may accept
New York Clty this offer. Subscription will be extended.
Just East of Broadwa 145 W, 45th 8t., N.Y. City
X . " RADIO WORLD Just East of B'way

' Look at the Expiration

e Date on Your Wrapper

Please look at the subscription date stamped on your last wrapper, and if that date

indicates that your subscription is about to expire, please send remittance to cover

your renewal. Please give our subscription department two weeks to make changes
in expiration dates, street addresses, etc.

In this way you will get your copies without interruption, and keep your file

complete.
SUBSCRIPTION DEPARTMENT

RADIO WORLD, 145 West 45th St, N. Y. City

Horn Unit $2.25

This unit is pre-eminent for horn-type speakers,
such as the exponmential horns or other long tone-
travel horns. The faintest word from a “whisper-
ing tenor” or the tumultuous shout of the crowd
or highest crescendo of the band is brought out
clearly, distinctly. Stands up to 450 volts with-
out ﬁftering. Works right out of your set’s

wer tube, requiring no extra voltage source.
Standard size nozzle and cap are die-cast alu-
minum, one piece, with milled oplatinum-like
finish. The casing is full nickel, of highest pos-
sible polish. Works great from AC set, hattery
set or any other set, push-pull or otherwise.

For Portable Use

This unit can be used in a portable without any
born attached and will tgive loud reproduction.
Order Cat. 225, with 4% ft. cord attached . , . .
(Shipping weight, 2 lbs.) . . . . .. .. . $2.25

Air-Column Horn

8-ft. tone travel molded wood horn (less unit

o. is obtainable already mounted in a
baffle box. Outside overall dimensions of baffle
box, 2134” high, 18" wide, 15" front to back.
Shipping weight, 27 1bs. Order Cat. 5% @ $8.00,
The 225 unit and 5% horn built into a ply-walout
table 33” high, 24%"” wide, 17}4” front to back.
Shipping weight, 50 Ibs. Cat. No. 597 . . @ 320.00
Acousiieal Engineering Associates,
(43 W 45th 8t., N. Y. City (Just E. of Bway).
0 G N a5 & s [

af 0. k t. B
G cat. No. sof @ $2006 "0 @ 00

Name ........c.ievvviennas 55500080 L P
Address .. .......c.e00enn. Soboo “eecvesetectntancanns et
(917 188050008500 b6 JaE0 s State ....... .

FIVE-DAY MONEY-BACK GUARANTE

Quick Action Classified Ads

Radio World’s Speedy Medium for Enterprise and Sales

10 cents a word — 10 words minimum — Cash with Order

EXPERIENCED RETAIL SALESMEN

DAVEGA DIVISION OF THE ATLAS STORES
CORPORATION IS NOW IN NEED OF SEV- EVERYTHING IN RADIO
ERAL HIGH-POWERED EXPERIENCED RE- | At attractive Prices Sets or parts

TAIL RADIO SALESMEN WHO WOULD LIKE Orders shipped exactly as ordered. Prompt
TO ASSOCIATE THEMSELVES WITH THE service.  Write for prices. Inquiries invited
!.I.‘IVEST RETl_A"IEL lE‘{Al_}_lo SéLES ORGAnglGF Send your address.

ION IN T NITED STATES—A - t.. Chicago
PANY THAT PERMITS ITS MEN TO EARN | ALl RADIO CO., 417 North Clark $ -
IN SALARIES AND COMMISSIONS UNUSU-
ALLY LLARGCE WEEKLY INCOME, PLUS UN-
LIMITED OPPORTUNITIES FOR PROMOTION.
INTERVIEWS WILL BE TREATED IN CON-

eipence, SeE b tevy sates wan: | [mport Your Own Goods

NEW YORK. German Export Magazine published in English offers
- numerious ?Fnznlns lln latest tnrt.ﬁ:’les. 'noveltéfui ?nd
ARTISTS and Art Students are printing 250 signs new Inventions. = Also opportunities for obtaining
. A B profitable distributing agenciea. Sample copy 60
or pictures an hour without machinery. Sample cents postpaid (none free or on memo). Two monthly
and particulars, 10c. Straco, 1014 ~Mulberry, copies $1.00. Subscription price $3.00 per year for
Springfield, Ohio. 12 monthly copies with special privileges.

Square Deal Supply Ce., R-248 Fifth Ave., N. Y.
BARBECUE, Broil, Grill all meats, fowl, fish
with electric table aipliance size chafing dish.

Chrome finish $20, nickel, $15. Also bakes waffles DYNAMIC SPEAKER

and cooks like stove. Cleveland Neaco Products,
2012 West 83rd St., Cleveland, O. Build your own with our castings. Set of ma-

RADIO TROUBLE FINDER—Explains and de- chined castings, $3.00; not machined, $5.00. Fnll
ucrib‘eis 12% Pli?Siblef {Qaddi'o iﬂmegt!- _Fully illus- | set blue prints and instructions included. Prices
trated. so list of Radio Broadcasting atations.

Our reduced price 50¢ for a lifnited time. An- o6t copletel DRt en_ cegfimmat.
thony’s Book Shop, Box 2711 W. P. Station, IMPERIAL RADIO SPEAKER CO.
Cleveland. O. 1453 East 174th St., Cleveland, Ohleo

TYPE 222 NATIONAL screen grid tuning unit,
never used. $10.00 post.-paid. E. . Miner,
Phillips, Wis.

BRAND NEW CROSLEY Tip-Top Musicone,

$37.50 list, your price, $3.90. Dandy magnetic
speaker on walnut pedestal. P. Cohen, Suite
1214, at 143 West 45th Street, N. Y. City.

AGENTS WANTED

CARTER WINDOW WASHER. Exclusive Dis-
tributor wanted. BIG PROFITS. Cleaus, Dries,
Polishes, one operation. Territory closing fast.
Act quick. CARTER PRODUCTS, 98534 Front
Street, Cleveland, Ohio.

HAVE AN EXPERT PUT
YOUR SPEAKER IN SHAPE!

It your present speaker, no matter of what
kind, is not giving proper results, send it to us,
prepaid. We will test it FREE and let you know
what’s wrong, telling you cost of repairs. Our
charges are very reasomable. Six years’ experience
Loudspeakers and umits repaired. Burnt-out coils
replaced. Jaynxon Laboratories, 57 Dey Street,
New York City.
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Polo 245 Power Supply

Scientifically Engineered, It

HE Polo 245 Power Supply consists of a filament trans-

former, a high-voltage (plate) winding and two separate

chokes, all built in a single cadmium-plated steel casing,
for powering 224, 227, 228 and 245 tubes. The output may be a
single 245 or two 245s in push-pull, because the chokes are large
enough and strong enough to handle 100 milliamperes, while the
power tube filament winding will easily take care of the two
245s. The entire supply is exceedingly compact and will fit in a
cabinet that has the usual 7’ high front panel. The high-
voltage winding is of sufficiently high AC voltage to produce full
300 volts when the maximum direct current through any part
of a voltage-dividing resistor is 80 ma. Of the 300 volts 250 are
applied to the output tube’s plate and 50 to its grid for negative
bias.

All windings except the primary (110 volts, 50 to 60 cycles)
are center-tapped, including the 5-volt winding for the
rectifier tube. The impedance bridge method is used for estab-
lishing the electrical center. Taking the positive rectifier volt-
age from the center of the 5-volt winding, instead of from
either side of the filament, is a small extra advantage, but
shows an extra stroke of careful workmanship to insure superb
performance,

Another interesting point is that the high-current winding
for all the 2.5-volt AC tubes to be used in a receiver or ampli-
fier is rated at 12 amperes. This means that six heater type
tubes may be worked well within the limits of the winding
(total of 10.5 amperes used), while seven tubes may be used
with the permissible excess of only .25 ampere over the rating
(total 12.25 amperes). Of course the two or three other tubes
(280, 245) are additionally supplied, from their individual wind-
ings. Hence a total of ten tubes may be worked (including 245
push-pull and 280 rectifier).

This is' no mere estimate, but a scientific fact. The wire used
on this 12-ampere winding is the equivalent of No. 9. Please
read our chief engineer’s report herewith.

The two chokes are 50 henries each, and each choke is on a
saparate core.

The 245 Power Supply weights 16 pounds.
weight is 17 pounds.

For 40-cycle current, 110 volts, a special suppl
made. Cat. P245, S40 (Code Cyclone). Price $13.50.

The 245 Power Supply, with chokes, is made also for 25 cycles, 110 volts.
Only this particular combination is made for 25 cycles, although the filament-
plate supply (less chokes) and the filament supply (less chokes and high-
voltage winding) are made for 40 cycles.

For 25 cycles order Cat. No. P245 S 25 454" wide x 514" front to back x

914’" high. Shipping weight 25 Ibs, (Code Cypress) at........ceevveonn.. $14.50

The shipping
2" higher, is

Insures Superb Performance

Polo 245 Power Supply, including two chokes built in, size
454" wide x 514" front to back, 624" high. Cat. No. P245 PS
110_volts, 50-60 cycles (code Cyclops)........ ceee.e....$10.00

Cat. No. P245, S40, for 40 cycles, 110 volts; size 454" wide x 534"
front to back, by 814” high (code Cyclone) $13.50

Chief Engineer’s Report on Polo 245 Power Supply

By Walter J. McCord, Chief Engineer

Every precaution has been taken to
take pleasure in submitting for close stud

(1)—Overall dimensions of the casing, 45"
wide x $34’’ front to back x 614" high.
(2)—Filament and plate secondary windings as
follows: 724 volts at 100 mils, center tapped at
362; 5 volts at 2 amperes, center tapped; 2.5 volts
at 3 amperes, center tapped; 2.5 volts at 12 am-
peres, center tapped.
(3)—Two 50-henry chokes,
each, 420 ohms.
(4)—Primary draw with all secondaries worked
at maximum, watts.
(5)—Ome transformer core with 1 x 13,” cross-
sectton; window opening 2%4” x %”. Two choke
cores with %" x 13, cross-section; window

DC resistance of

NO C. O. D. ORDERS.

Polo Engineering Laboratories, 57 Dey St., N. Y.
| City. Enclosed please find $——, for which ship
at once the following:
P245 PS (code Cyclops)........cccevvnnn..... $10.00

P245 S40 (code Cyclone)..veevnrreeriveeerarnns 13.50
P245 525 (Code Cypress).......eccvvuuneeennn, 14.50
PFT (code Cryclist)...ccoovvvriivinnnninnnnn.. 4.25
P40 FT (code Cyanide) 6.25
PFPS (code Cymbal)... 7.50
| P40 FPS (code Cytimder). 11 10.00

| INBITEN . olc/o o cre/eierfelele ols oleloiote  aTateramste o o olelsis « fefore/olotellslole
l Address L. oi el dreens et Holedte 8 Qe0a0agn 000000 I
I City.roerneiiiniiinennrens State....coiinniiniieanns
| ALL PRICES ARE NET

l $-DAY MONEY-BACK GUARANTEE!

A . G Y AT mEs S G S S GEa G e —

opening 14" x 13,”; .014"’ air gap. The lamina-
tions are stamped from high-grade Silicon sheet
steel having 1.92 watts loss per pound. The joints
in the transformer are all overlapping, holding
the magnetic leakage to a minimum.

(6)—Size of wire and_resistance of each winding
as follows: Primary—No. 24 wire, DC resistance,
5.2 ohms. Plate Sec.—No. 30 wire, DC resistance,
104.5 ohms. 5 v.—No. 18 wire, DC resistance, .102
ohms. 2% v., 3 a.—No. 18 wire, DC resistance,
.051 ohm. 2% v., 12 a.— .059 x .180 rectangular
wire (equals approximately No. 9 wire), DC re-
sistance, .008 ohm.

(7)—Total weight of block 16 Ibs.

FILAMENT-PLATE SUPPLY

The Polo 245 Power Supply, less the two buiit-
in chokes, is available to those desiring to utilize
chokes they now have, and who do not find the
afforded by the consolidated umit

compactness
absolutely mnecessary.

The Filament-Plate Supply has the same volt-
ages on the secondaries, at the same ratings, as

does the unit that includes the chokes.

Polo Filament-Plate Supply, eonsistingcof five
at.

windings; primary 110 v., 50-60 cycles.
PFPS (code Cymbal), $7.50.

Same as above, except for 40 cycles 110 v. AC.
Cat. P40 FPS (code

and a little greater height.
Cylinder), $10.00.

FILAMENT SUPPLY

A filament transformer only, in a smaller con-
tainer than any of the others, but with the same
voltage and current ratings, provides 2.5 v. at 3

No.

produce a 245 power supply of superb performance, and in proof thereof I
y by engineering minds the specifications followed, with advice to novices.

(8)—Casing is made of sheet steel and is
cadmium plated. Four 3’ mounting screws are
placed in the bottom, permitting the block to be
mounted to the base, in a very amall space, as no
space is required for mounting flanges.

(9)—Care should be taken in connecting the
leads so that none of the secondaries is shorted.
A shorted secondary, either a direct short or
through a defective condenser, socon will burn
out a transformer. Care should be taken also in
connecting the primary to the proper current.
The primary should be connected to 110 v. 50-60
cycles AC, never to 220 volts, neither should it be
operated on a line voltage of 130 or over.

amperes, 2.5 v. at 12 amperes, 5 v. at 2 amperes.
The Polo Fi.lamentd Tragcséormcr. oonsistli;xog of
f windings as _described; oprimary, 5 ;
I sg‘-]go cycles. Cat. No. PFT (code Cyclist) $4.25. Polo 245 Filament Plate Supply (less
| Same as above, except for 40 cycle, 110 v. AC chokes) is 414 wide, 5 high. 4" front te
Cat. P40 FT (code Cyanide), $6.25. back. Weight 9 lbs.
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Model 245, Tube and Set Tester,
with braid strap and leather
handfe.

set-testing devices. Sen

* 12 College Avenue

Model 295

TUBE

and

SET
TESTER

\Vhat a comforting assurance it is to have a tube-
and-set-testing outfit in shooting trouble in a re-
ceiver! You want one that is compact, and reliable
and that tests the new tubes as well as the old.
These advantages are provided by the new Readrite
Model 245, over-all dimensions, 4 x 8% x 314".

This tester is especially designed for the new sets
with screen grid and 245 power tubes. The case cover
is a unique feature, providing space to carry all
cords, cable and adapter. The three double-reading
meters are: milliammeter 0-20, 0-100; D.C. voltmeter
0-60, 0-300; A.C. voltmeter 0-10, 0-140.

The plug attached to the cable is connected into the
set socket for testing the set and the tubes. The
cable leads are connected to the tip jacks, as required,
depending on the reading range required of the two
voltmeters. Extra cords permit the use of each meter
individually.

You can test not only AC and DC tubes, including
screen grid, for filament and plate voltage and plate
current, but also line voltage, whether AC or DC.

Complete, compact, beautiful to behold the Model 245 1s built in a metal case,
with metal slip-on cover. both finished in attractive enamel with Oriental finish.
Eye appeal and technical appeal are combined in the Model 245, which is a boon
to every service man and experimenter.

We manufacture a com glete line of meters, AC and DC, as well as other types of tube and
for our catalogue. Mention “Radio World.”

Readrite Meter Works

[ESTABLISHED 1904]

Bluffton, Ohio

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

YOU get the same ef-
fictency from our screen
aerial you get from a
screen grid tube. Selectiv-
ity — Tone—Distance, and
when erected with our 6-
ft. ground rod your recep-
tion should be perfect. It
has the approval of the
Chief of the Fire Dept.,
80% more selective than
the overhead wires and
poles. Those now in use
pull in Louisiana, Missouri,
QOhio, Canada, Japan.

It has proven 80% more
selective than any other
aerial.

SUBSCRIBE NOW!
Rapro WorLp, 145 West 45th St., New
York City. Enclosed please find my remit-

Sent parcel post prepaid in
strong box on receipt of price,
P. O. money order. None gen-
uine without Homeside stamp
on pole. Send for logging card

tance for subscription for Rapro \VorLp, PAT. free. Screen is enameled cop-

one copy each week for specified period: applied

[ $6 for one year, 32 issues.

[ $3 for six months, 26 issues.

[1 $1.50 for three months, 13 issues.

O This is a renewal of an existing mail
subscription (Check off if true).

per on insulated Blocks.
for

Price $6.00
HOMESIDE RADIO

233 Scott St. San Francisco, Calif.

Your Name . ....c..coceriiionrias T~
Address ....cesonacaierinianees rm N Send $6. | yr. subs., Westinohouse 0-7%, 0-150 voltmeter
Cit iree. RADIG WORLD, 145 W. 45th St., New York Gity.
Vi s e B 4 % o K g [ e
THE RESEARCH
A COMPLETE  Gfend
CATALOG

containing detailed in-
formation on conden-
sers and resistors may
be had free on request.

‘ \ BUILT BETTER
CONDENSERS AND RESISTORS

will keep you abreast
of developments in
radio. It may be had

free on request.

EROVOYX

74, Washington St., Bklyn., N. Y,

Licensed by Technidyne Corp.
S. Patents
1084103 04 -

“Radl} ;
FINEST

Volume t
Control!”
NOT just an ad- '%

vertising head-

line—but the unanimous verdict of
I manufacturers, engineers and ex-

perimenters who have exhaustively
tested the new ELECTRAD Super-
TONATROL
Designed for the
high voltages of
modern receivers.
Easily dissipates
S-watts. New type
resistance element
fused to an enam-
eled metal plate.
Pure silver con~
tact operating
with uncanny
smoothness. En-
durance beyond

with Mctal 3
Cover Removed a.l expectations. 7

types with resist-
ance cwve for all usuval needs,
$2.40 to $3.50.

Write Dept. RWII2 for
Super-TONATROL folder.

175 Varick Street, New York

No matter what your resistance problem may be—
whether an unknown high resistance value for a
critical receiving circuit or a heavy duty low
resistance value for grid-biasing the largest audio
power tube or even transmitting tube—

?emelglh”- ClA ROSTAT I",fng

theres a

Clarostat Mfg. Co.. 291 N. 6th St., B’klyn, N. Y.

MAKESTU;EQ
}ﬁﬁﬁ l/ogmtsJ
‘ TOE THE LINE

Stops vollnge variations
which ruin radio tubes.

AMPERITE assures correct voltage
F// automatically. Inereascs efliciency.
”(_ \\ sy $1.10 with mounting (in U. S. A. ).
‘ \ v AMPERITE (orporation

'l'hxs symbol
in a radio
diagram
means—

561 BROADWAY, NEW YORK

FREE—“Amperite Vest
Pocket Tube Chart.”
Write Dept. RV 2 2

PERITE

REQ. U.8 maT. orm

¢ 'SELF-ADJUSTING" Rheostat

(LYNCH

” Manag LYNCH RESISTOR RS, S
EOUQUZORS SUPPRESSORS MOUN’T_!I:NGS,

K

s

W

RESISTANCE -COUPLED KiTs, £

Write for Boeoklet.
Lyneh Mfo. Co.. lne., 1778 Breadway, N, Y.

RADIO WORLD
and “RADIO NEWS”

BOTH FOR
ONE YEAR @.$7.00

You can obtaln the two leading radlo techulcal mags-
zines that cater to experimenters, service men and students,
the first and only natlonal radio weekly and the ludm(
monthly, for one year each, at a saving of $1.50.
regular mail subscription rate for Radio World for one
year, a new and fascinating copy each week for 53 weeks,
1s $6.00. Send in $1.00 extra, get ‘“"Radlo News'' also
for a year—a new 1ssue each month for twelve montha
Total, 64 {issues for $7.00.

q[:l It renewing Radio World subscription, put eross
square.

RADIO WORLD. 145 West 45th Street. New York. N. Y.
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Rider Lifts
the Service

Chest!

In New Book Noted Radio Engineer Devotes 240 Pages to
Trouble Shooting in All Receivers and Gives the Wiring
Diagrams of Factory-Made Sets in 200 Illustrations—You
Can Carry This Book Around With You—No More

Torture Tracing Out Circuits.

“Trouble Shooter’s
By jolm F. Rider

Manual”
JUST OUT!

The first comprehensive volume devoted exclusively to the topic
uppermost in every service man’s mind is “Trouble Shooter’s Manual,”
just published. It is not only a treatise for service men, teiling them
how to overcome their most serious problems, and fully diagramming
the solutions, but it is a course in how to become a service man, It
ives all the details of servicing as they have never been given before.
inding the right mode of attack, applying the remedy promptly and
obtaining the actual factory-drawn diagrams of receivers always have
been a load on the service man’s chest. But no more. Rider, expert
on trouble shooting, has produced the outstanding volume on servicing,
and has taken the load off the service man’s cbest!

This book s worth hundreds of doliars to ony one who shoots srouble
in rveceivers—whether they be factory-made, custom-built or home-made
recesvers. The home experimenter, the rodio engineer, the custom set-
builder, the teacher, the studemt,—all will find this new book smmensely
informative and absolutely authoritative,

w. i D. f
Besides 22 chapters covering thoroughly the fleld of trouble shooting, this velume
contains the wirlng disgrams of models, as obtained direct from the factory, & wealth

of hitherto confldential wiring Information released for the first time In the interest
of producing better results from receivers. You will find these grams sions well

R. C. A. ZENITH FADA
ap, 63, 30, €4, 80. 39, 39A, 392, B8924A, 50/80A receivers, 460A
105, 61, 16, 32, 60, 0A, $S5PX, 85APX, Fads 10, 11, $0, 31,
A.C., 38 A.C., 41, 852PX, 852APX, 87A, 10z, 11%, 30Z, 31%,
Receptor B.P.U., 17, 35P, ' 35AP. _ 853P, 18, ‘17, 32, '18Z. 822,
8. 88 352AP, 34P, 342P. 33, 18, special, 1924-1928
FEDERAL 34, 35, 35A, 342, 352, and  192B8  units,
T Type F series Olament 3524, 362, 81, 82, 333, RS0A, 480A, and SK¥
type E serles filament. 353A, power supply B0/80A receivers. 480A
type D geries fiament, %g};: power  supply ;’“"“ and }“2 “’;},‘6
4 .C. _recelver,
Mode! K, Model H. %AU‘K CACTGWBF%'
TWATER-KENT MAJESTIC or CA, 50, 70.
AIOB. 12, 20, 30, 86, 70, 70B, 180, power 71, 72, C elaﬁtr‘lrc unit
48, 83, 33, 49, 88, 36, pack TBP3, 7P6, TP3 for !D“'IIAI;C s (ii
‘87, .40 42, 52, 50, 44, old _wiring) 8PS, PRI, | sy
48, 41 power units for 8P6, TBP6. g;’%g Qe P D
87, 38, 44, 48, 41. plant and E 420 power
OROSLEY FRESHMAN plant.
XJ, Trirdyn 3R3, 801, Masterplece, squaphase,
401, 401A, 608, 704, , G-60-8 power sup- FREED-EISEMANN
B and C »supply for ?(ly, L and L8, QI5, NR5, FE8, NRT70,
704, 704A, T04B, 706, .’ "K-80-8B  power 470," NR5T, 487,
706. supply. NR11, NRs¢ DC.

Here are the 22 chapter headings:
SERVICE PROCEDURE TROUBLE SHOOTING IN “B”

BATTERY ELIMINATORS
BEACTICALMERQLICATION aF SPEAKERS AND TYPES

AUDIO AMPLIFIERS

VACUUM TUBES TROUBLE SHOOTING IN AUDIO

OPERATING SYSTEMS AMPLIFIERS

AERIAL SYSTEMS

wA" BATTERY ELIMINATORS

TROUBLES IN “A” ELIMINATORS

TROUBLE SHOOTING IN “A”
ELIMINATORS

ugr BATTERY ELIMINATORS

TROUBLES IN ‘B’ BATTERY
ELIMINATORS

RADIO FREQUENCY AMPLIFIERS

TROUBLE SHOOTING IN RF
AMPLIFIERS

SERIES FILAMENT RECEIVERS

TESTING. AND TESTING LEVICES

TROUBLES IN DC SETS

TROUBLES IN AC SETS

RADIO WORLD, 145 West 45th 8t.,, New York, N. Y.
(Just East of Broadway)

Enclosed please find:

[ $3.50 for which please send me postpaid ‘‘Trouble Shooter’s Manual,” by John
F. Rider, being Part II of ‘‘Service Man’s Msnual’ 240 pages, 8%x11”,
more than 200 1llustrstions, imecluding wiring diagrams of commercial receivers
as ndvertised; lmitation lesther cover, gold lettering.

[ $2.00 for which please send me postpald ‘‘Mathematics of Radle,” by John F.
ider, 128 pages, 83%x11’’, 119 {llustrations, flexible cover, this beinz Part
1 of “Service Man's Msnusl®™

NAME ....

P T T R LT L R P P PP P

ADDRESS

TROUBLES IN DETECTOR SYSTEMS

a BIG Load Off
Man’s

JOHN F. RIDER
Member, Institute of Radio Engineers

All These Receivers!

The wiring disgrams sre of pew and old models, of
recelvers and accessories and as to some of the set manufacturers, sll the models
they ever produced are shown in wiring diagrams! Here 1s the_ list of recelvers, etc.,

worth the price of the book.

diagrams of which are published in this most important and valuable book:

WART-WARNER STROMBERG- COLONIAL
8.":IE‘JO. 305, 310, gég. CAIZLS2%N Tk 26, 81 A.C., 81 DQ.
, 325, 600, , . s . s
83, f0b. fos. mo. 624, 635, 636, d03AA  WORKRITE
715, 720, 530, %35, power plant, "404° RA 8 tuhe ghassls, 8 tube
750, 801, 802, 808. power plant, chansis.
AMRAD
ALL-AMERICAN -
G';[EUBlE, MU2, synchro- * 8 tube =lectric, 8 tuhe L?:'IL“OO' 7191 power
phase 5, synchrophase 80, 83, 84, 85, 86, 88,
ACs8 o synchrophase 36 tuahe“fg. Mime ., 85, sp:n*rgn
ACT, Deluxe 428. Sotwerl phtks I (:E Y,
PHILCO DAY FAN MISCELLANEOUS
Philco-electric, 82, 88. OEM7, 4 tube, 55 II))el{oraatSupel‘;s. z:l)l}&
tube 1925 model, Day Magnavox disl, Ther-

KOLSTER Fan
4-tube chassls used in
8 tube sets, tuning

.C.. pawer
supply for & tube
B powsr supply

myodyne, QGerimes 4DL
inverse duplex. Garod

chassis for 1 tube seta, 6524" and 6525, motor Toare 70 ard viars
power amplifier, 7 tube generator and filter, 68 type T. Fedoral 103
power pack and ampli- tube motor generator special, Federal &9
Ser.” 6 tube = bower set,, 6 tube 110 volt ennedy 220, Operadio
e SNlEmLILCE: . set, 8 tube 32 portable, Sleeper RXI1,

volt D.C. set. Armad inductrol.
Some of the Questions Settled in Book:

Securing information from the receiver owner,

lysteﬂ: p°{ .re “{;; %‘mm. '"%W?"“W condltfonlal.“ of Questions, practical chart

epair e home. meth of operation, spare tubes, the process of .
tion, .recognizing symptoms, examples of practical application, ptnclnz dl:a)’l?tll%:l.
tracing electrical disturbances; vacuum tube tests; neutralizing aystems, fllament
circults, grid eircuits, methods of securing grid bias, plate circuits; long merials
short serlals, selectivity, imperfect contact, directional qualitles, grounds; 2yl
battery eliminator types, deslgn, operating Ilimitations, requirements for perfect
operstion, AC eliminators, DC eliminators; °*A’° elminator hum, reasons, voltage
reasons, nolse: full wave, half wave, B battery eiiminators, fiiament rectifiers,
gaseous rectifler, dry disc rectifier, wiring, parta used, design, voltage regulation,
operating llmltatlons, requirements for perfect operation, combination fllament and
plate voltage eliminators, AC and DC types; B battery eliminator output current
and voltage, excesslve hum. dead eliminator, poor design, reasons for defects
motorboating, punctured condensers, shorted chokes, voltage regulator tubes, function
of flter system, C bias voltages, voltage divider systems, fliter condensers, by-pass
condensers, voltages in the system; determining voltages in B eliminators, AC
voltage drop, effect of shorted filter system, defective rectiflers, defective transformer,
defective chokes. defective hy-pass condenser, design of fliter gystem, defective volt-
age divider network, relation between hum and output voltage. {solatlon of troubles
external @lters, noise flters; cone, dynamie, exponential speakers, troubles, dead,
weak output, distorted output, rattle, continuity testing, windings, magnets, fre-
quency filters, testing, ehokes, condensers, hum elimination:l audio smplifier types
transtormer, resfstance, impedance, auto-transformer, combinations, requirements for
perfect operatioi, operating limitstions, tubes, forms of coupling, plate voltage, grid
voltage, filament voltage, faolating d 8, voltage reduct resistances, nolses
analysis of trouble, plate current. grid current. d -

““The Mathematics of Radio”

John P. Rider wrotse two companion books groupsd und ‘*Bervies
a{].o::’;l ,Mg‘luﬂ.';_ '.l'hrl‘mﬂrnl. 'I; "Mu}xumﬂu of ll!).adln." .:Mm:og::. "'i-\'.oubh
er’'s Manual.* value of ome of L)
possession ﬁ)f hthe "ov.heri R 1 * %boou i b il
““The Mathematics o 0,”* 128 pazes, 8%x11”, 119 1lustrst!
gap between the novice and the college professor. It gives Iu J:er:reltol!:'l ﬁ’:t‘::mm
50 ";n;:unry for » proper understanding of radio end audio eircuits and thelr
servicing.
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