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Erla Dynamic Chassis, Westinghouse Rectifier Ansonvia Speaker

e ————

Ansonia magnetic speaker, in genulne walnut
cabinet. A loudspaker that gives you real
performance, that stands up to a 171 or 171A
tube without requiring an output fllter, and
that works splendidly from output filters In
sets using tube 171A In push-pull. And the
magnetic unit in this Ansonia Speaker 1s of
the very best Ansonia type. The cabinet is a
heauty indeed. Order Cat. AN-G, 4 89
list price $35, net price.......... .
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Velvetone Power Amplifier

L = o i - . o T T TR

One o/ the most sensitive and most faithful dynamic speaker chasses, the Erla, has a

9-Inch outside dlametcr cone, with built-in Westinghouse Rectox dlg metallie rectifier,

output transformer and mounting board. Kquipped with 10-ft. A.C. cable and plug,

to go Into house socket, 110 v. 50-60 cycle, and two 10-ft. tipped leads for connec- P

tion ta set. Wili stand up to output of 250 tubes in push-pull, but will work well on

any gei. battery-operated or A.C. Order Cat. ER-D-AC. List price $25.00; net price .
Besides the AC Erla we glso have the DC type, for use on 90-125 volts. It may be connected direct

to 110 v. DC house line or to 90 v. of B supply. Order Cat. ER-D-DC, list price $20, net price...... L$10.00

MB-29 Screen Grid Tuner

The Natlonal Company's wired and licensed Velvetone
push-pull power amplifier, for 110 v. 50-60 cycles AC, con-
sisting of B supply for 280 rectifier, and two transformer-
coupled audio stages, the flirst 227, the second 245s in push-pull,

built in. Supplies all B voltages for an AC or any other tuner, also 2.5 v. heater voltage for
227 and screen grid RF, detector and preliminary audio tubes. and s
especially suitable for the MB-29 tuner. Order Cat. PPPA, list price .

$97T.50; met DUice ... ......ii.iii.ieis.eeeeian. SR e ke e el
MB 29 AC screen grid tuner parts, assembled complete in chassis. Uses four 224 and one

227 detector. Equipped with new tuning condensers, built-in trimmers.
volume control and AC front panel switeh (not illustrated). Order Cat. $3 61
MB-29-K, list price $69.50; net price......... ..................... O

Mike Lighter

with output transformer
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Clgar-cigarette stand, with imitation micro-
phone pedestal, into which 1s bullt a lighter,
Press button at top and light up. 10-ft AC
6&310 agdtpluﬁlx\\l':)rgs or; AC or DC, 110 v.
P rder Cat. -L-8, 1list price
B.C.POWER PACK $2.75; net price.............. $l-49

ecro, Spring Action Nipper

O-1 milllammeter, 99% accurate; panel mount
type; Internal resistance, 88 ohms; used as volt-
meter, with 1,000 series ohms for each volt to be
read. has resistance of 1,000 ohms per volt.
Order Cat. F-0-1, list price $12; 5 95
net price .. $ .

Handiest radio tool. Cuts even 8/32 machine
;| screws.  All wire. of course. Order 1 9 Turntable MOtor
Ca o= <‘-"w::"“:w""°‘ @133~ Cat. NIP, list price $2.75; net price $ -4

€iTs  THE KODEL ELEC.A M§G.CO. GYCALES

CINCIUNAYILONIO. US 8. 150 co) Reference Book

Service Book

The outstanding exposi-
tlon of the solution of
radlo troubles. Just the

8- NEG.
—
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[e'.. , thinglfor servicgzmen and
Spiel experlmenters, 3 o
fea, Synetironous motor, for x{ho?ograﬁt& records. X0 nchons S0 3yages.
O 80 revolutions per minute. orks on ions.. i
R leEnCl}C]OPCdld 60-cyele 110 v. AC. BSmooth-running and t@onx”l:‘).r.d-ernc.a.t: H‘;al;)g
lasts a lifetime. Fine for console Installa- . A
s tlon. Turntable free with each synchron-

ous motor order. Order Cat. SY-M, list
price $20, net price.............. .$10.00

r.—-—-—— el R N N g—"

] Guaranty Radio Goods Co., 143 W. 45th Street, New York, N. Y,
(Just east of Broadway)

[ ]

Kuproz B eliminator, Model 316, 220 volts DC, utiliz-
lnzufBO tuli;e, i rlll‘% V~90ACI-3550'63 fgglem dw o v 1 folﬁ’\l\?ilgze-d please find $........ 0000caa"T0a for which send me the
positive voltages o , 90, an. and negative i
voltage of 40 for blasing 171 or 171A, also delivers I gocat. £r-D-AC @ st2.50 L Cat. NIP. $1.49
4 volts negative for other receiver tubes. l L1 Cat. ER-D-DC @ $10.00 — Cat. GER-EN, $1.19
One knob on the terminal panel controls the actual LiCat. AN-G @ $4.89 L Gat. SY-M. $10.00
zgltagenmn the :S-\'ollgolunl and anether Knob contrals \J ! % g:{' ;PBPQB % (8@56.35329& E] g:: ?%-.I;.S'S‘isgs-oo

e voitage on the -volt tap. 1 . Yo d S P/ Alo 9

i 9 Ay Cat. MIK-L- .4 b &

The terminal panel contains In addition to the two Biggest bargain price of this » LI Cat IS @ Bl . ;]Cat K0-B. $16.13
knobs sevem binding posts for B minus, which 1is famous encyclopedia aini Canadian remittance must be by express or P. O, Money Order.
conmt:fu-.d t?m the case, for the four positive and the two definitions ot ¥ 1936 mé]“?é?;nf § OIfordering C. 0. D. put eross here. ’
negativs vcltages. ; 5 NI
It is lprovidedd with a standard plug and an 80-fuch ;zg"saeﬁnsysstﬁesterﬁ‘;hagse;écalili‘n J Name e T
connecting eord. i - 9x12 tnches. 540 ) i
The ov-rall dimensions are: width 5% inches; length, ;ﬂﬁ;‘z'{«ﬂ[isﬁ:es C%if_i,‘,ﬂf,’}g& (5)‘11-? 1 Address  ...... Ceseeees G aoao

13 Inches: helght. 8% inehes. = Order 13 16 der Cat. GER-EN, 1t price T R
Cat. KO-B. lst price $35, net price O $2.50, net price..........$1.49 City. e, State
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A Set for Your Auto

Fits Into Any Car and Provides Ample Volume
By Walter C. Temple

VERY Spring before this vear every radio fan's fancy turned

to portable receivers. This Spring everybody turns to auto-

mobile receivers. Manufacturers, large and small, have designed
and built receivers that fit into cars. The most desirable place for
the automobile receiver is on the instrument board. at lcast that
part of the receiver which must be accessible for tuning and
volume control. The batteries and the loudspeaker usually have
found places in other parts of the car. In some instances the entire
receiver has been mounted in more or less accessible places not on
the instrument panel.

Many problems must be solved in designing an autemobile re-
ceiver, whether that recciver is mounted on the instrument panel
or elsewhere. The first is to secure sufficient sensitivity to make
the receiver operate satisfactorily at considerable distances from
broadcast stations with the small collector system that can be used
in a car. Another problem is to shield the Teceiver ‘irom the igni-
tion system in the car so as to keep out the sparks and crackles
produced by the spark plugs. Still another is to provide a speaker
large enough and poweriul enough to make the installation of a
receiver worth while. And still another is to guard the tubes in
the receiver from the mechanical vibrations micident to car operi-
tion. There are many other problems.

Small Size Essential

One of the essentials of the design is that the automobile re-
ceiver be of small size so that it will not occupy more room than
can be spared for it. Light weight is not essential but highly
desirable. Still another requirement is that the circuit does not take
too much current from the siorage battery in the car. Howeve-,
since the car is provided with a charger which operates so that
there is often danger of overcharging the battery, the current
drain is not a serious consideration,

The fact that the car contains a large storage battery from
which fairly large currents mav e drawn makes the problem of
designing an automobile set simpler than designing a satisfactory
portable receiver. A portable receiver could not be designed for
storage battery operation. Neither can it be designed for heavy
B batteries. But there is practically no limitation to the size of thi
B battery that may be installed in a car where it is entirelv out
of the way.

In order to have a sensitive receiver it is almost necessary to
usc screen grid tubes in the radio frequency amplifier. Since the
DC screen grid tubes are frail and subject to mechanical vibration
we are limited to 224 tvpe tubes. Having selected. these tubes for
the ‘radio frequency amplifier, other practical considerations prac-
tically limit the audio irequency tubes to the 227 tyvpe. except the
power tube. for which the 112A appears to be the logical choice.

Now the 224 and the 227 tuhes require a filament. or heater,
voltage of 2.5 volts and a current of 1.75 amperes. Since the voltage
of the storage battery is 6 volts we may with profit connect two
heaters in series. The voltage drop across two heaters will be 3
volts, which leaves only one volt to be dronped in a hallast resistor.
If we put four of the heater tvpe tubes in the circuit we can con-
nect them in series parallel so that the total current taken by these
is 3.5 amperes. The power tube takes 5 volts and a current of .25
ampere. If we connect the filament of this tube across the battery

FIG. 1

THIE CIRCUIT DIAGRAM OF A COMPACT AUTOMOBILE
RECEIVER OPERATING WITH FOUR HEATER TUBES
AND ONE 112A ON THE STORAGE BATTERY OF THE CAR

we need a ballast resistor of 4 ohms to adjust the filament voltage.
Thus a five tube circuit will draw only 3.75 amperes from the
storage battery. which is not excessive.

Arrangement of Heaters

The circuit «iagram of an automobile receiver designed along
this line is shown in Fig. 1. It will he noted that the heaters of the
first 224 and the second 227 tubes are connected in series, as are
the heaters of the second 224 and the detector. a 227. A common
ballast is used. R1 is used for all the heater type tubes. Since
the current through this resistance is 3.5 amperes and the drop in

LIST OF PARTS

Ch—One 65 millihenry radio frequency choke.
T1, T2-—Two small radio frequency tuning coils.
Cl, C2—Two .00035 mfd. tuning condensers on one shaft.
C3—One .00025 mfd. grid condenser with grid leak clips.
C4—One 0.1 mfd. by-pass condenser.

C5—One 0.25 mfd. by-pass condenser.

C6—One 1 mfd. by-pass condenser.

C7, C8—Two 0.01 mfd., mica dielectric condensers.
C9—One .00025 mfd. by-pass condenser.

R1—One 14 ohm resistor, heavy duty.

R2—One four ohm resistor.

P—One 25,000 ohm potentiometer, wire wound.
Two .25 megohm plate resistors with mountings.
Two 2 megohm grid leaks with mountings.

One 2 merohm grid leak.

Sw—One filament switch.

One antenna binding post.

One ground binding post.

Two speaker binding posts.

Four five-brong sockets.

One four-prong socket.
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THIS PHOTOGRAPH OF THE AUTOMOBILE RECEIVER
SHOWS ITS COMPACTNLESS AND THE RESULTS OF
PAINSTAKING DESIGN WORK.

it should be one volt, the proper value of the resistance is .286
ohm. Such a value is not standard and therefore it will either have
to be made up from a piece ol resistance wire or the nearest com-
mercial resistor must be substituted. Resistors of  one-half ohm
are standard and this is not excessively large because the storage
battery in the car will always be maintained at a little over six
volts and a voltage per heater as low as 2.25 volts will give satis-
factory operation. Thus there is ample margin.

It should be remembered that if two one-ohm resistances are
connected in parallel the resulting resistance will be one-hali ohm.
Unit resistances are easier to obtain than half-unit resistances.

The value of R2, the ballast for the power tube, is 4 ohms. which
is the most common resistance value. lvery resistance manuiac-
turer makes it.

The

Volume Control

The volume is controlled in the circuit by means of a 23,000 olim
potentiommeter P the slider of which goes to the screens of the
two screen gridi tubes. A voltage of 67.5 volts is indicated across
the pofentionjeter but in practice a voltage ol 45 volts will work
satistactorilv. A condenser C4 of 0.1 mid. is connected across the
lower portion of the potentiometer to eliminate any coupling be-
tween the two tubes, that is, the coupling that would result from
the used portion of the potentiometer.

In building receivers with heater type tubes for AC operation
it is customary to leave the heater circuits metallically independent
from the cathode, or to make a single connection to the center of
each heater circuit. This limitation is not necessary when the
heaters are 'operated on direct current hecause there is no voltage
fluctuation at any audio frequency in the current. Hence we may
connect the cathodes and the grid returns in such a manner that grid
bias is provided by the drops in the heaters.

Note, for example, how the cathode of the first screen grid tube
has been connected with reference to the connection of the grid
return. The lower end of the input RF choke is connected to the
negative end of the heater and the cathode to the positive end of

the heater of the same tube. This puts a bias of 2.5 volts on the
grid of that tube. It is only with a heater type tube that this can
be done, and it can be done only because the heater is not con-
nected metallically to any other point of the cathode. The arrange-
ment makes the cathode potential the same as the potential of the
positive end of the heater. The negative end of the heater will
therefore be 2.5 volts lower in potential.

A 2.5 volt bias has been obtained for the second 224 in the same
manner, and because of the serics-parallel connection of the four
heaters the two screen grid cathodes are at the same potential. It
was to secure this desirable result that the heaters were arranged
in this manner.

Arrangement of 227 Tubes

The heaters of the two 227 tubes are on the positive side oi each
series circuit. To obtain zero bias for the detector the grid return
is made directly to the cathode, and also to the heater connecting
lead between the two tubes involved in the series. The bias for
the second 227 is obtained in the same manner as that for the RF
amplifier tubes. Note, however, that the grid return for this tube
is made to the same point as the cathode return oi the first.

The grid bias for the power tube is provided in the usual manner
by means of a grid battery of 9 volts, which makes the bias on
that tube 10 volts, since there is a drop of one volt in R2.

It is not readily apparent from the circuit diagram, which seems
rather complex, that the wiring of this circuit is simpler than
even a straight battery operated receiver. But this is a fact, and a
little consideration will show that it is so. Many of the connections
which in other receivers may require leads 10 to 15 inches long
can be made in this circuit on the socket. There are at least four
of these short-lead connections, one for each heater tube. Several
of the grid return leads can be made with almost as short wires.

Shielded Coils Used

Two shielded radio frequency transformers 11 and T2 coupled
the radio frequency tubes. These coils are of miniature size in
conformity with the small dimensions of the receiver. The shields
are not of the usual can type but are really compartments made
by straight pieces of metal. The dimensional ratio between a coil
and its shield compartment is such that there is no appreciable loss
in the coils. It is this fact which makes the small size practical.

The secondary of the coupling transformers are tuned with C1
and C2, which are the two sections of a dual tuning condenser.
The rotor of this dual condenser is grounded directly. The imput
impedance in the antenna circuit is a small radio f{requency choke
Ch the inductance value of which is 65 millihenries.

Resistance Audio for Tone and Economy

The audio frequency amplifier is resistance coupled according
to the standard pattern. The values of the plate resistances and the
grid leaks are given, as are those of the stopping condensers. The
grid resistance of the detector is 2 megolims, as indicated, and
the grid condenser C3 should be .00025 mid.

Ixclusive of the hatterics, the receiver is extremely compact,
occupying a spage of only 6x6x8%5 inches, the largest dimension
being the depth. It fits on the insirument board of any car with
the exception of the I'ord, in which it can be placed back of the
bulkhead.

The B batteries, which occupy about the same space as the
storage battery can be mouuted under the floor of the car on the
chassis in the same manner as the storage battery.

The Tubes for

Within the past few months radio engineers have made practical
for the first time receivers for installation in motor cars. These
receivers have characteristics which compare favorably with sets
which are sold for home use; they provide good volume, selectivity
and quality; ordinary vibrations of the car while in motion do
not atfect the reproduction; and even with the very short antennas
which must be used, satisfactory reception may be had in practically
any section of the country in which the motorist happens to be.

Modern Tube Responsible

In many respects the high efficiency of the modern vacuum tube
has made this developmient possible, it is stated by engineers of
E. T. Cunningham, Inc, Radio tube company. IFurthermore, they
point out that with tubes which were available years ago it would
have been impossible to build automobile receivers with such satis-
factory performance characteristics. To the modern tube, also, must
be given credit for making these sets economical to operate.

Cunningham engineers point out that one of the interesting devel-
opments in connection with the automobile receiver is the fact

Auto Receivers

that many of them utilize the a.c. screen-grid tube. although the
filaments of the tubes in such type receivers are supplied with direct
current from the car’s storage hattery,

Difficulties Overcome

Another essential which the automobile receiver has demanded
of the modern vacuum tube in the radio frequency stages is that
of high efficiency. In many of these installations the antenna con-
sists of a metal plate under the car or a wire mesh m the top, As
a result, tremendous amplification must take place in the radio-
irequency amplifier in order to develop sufficient power to produce
a signal of satisfactory volume at the loud speaker.

Microphonic noises have also presented another problem to the
designer of the automobile radio receiver. If they had been limited,
the Cunningham enginecis advise, to tubes of the type made years
ago, this factor alone very probably would have prevented a devel-
opment of a satisfactory receiver for this use. \With the aid of
modern tubes, however, this annovance has heen reduced to a
negligible quantity.
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The Six-Circuit Tuner

Final Layout Shown and Construction Qutlined
By Herman Bernard

HE mechanical layout of the Six-Circuit Tuner has been com-

pleted, as illustrated, and is in its final {orm, so that prelim-

inary information now may be given regarding the wiring of
this very sensitive tuner and two-stage audio amplifier.

The circuit consists of a stage of band pass filter tuning, three
stages of screen grid radio frequency amplification, power 227 de-
tector and two stages of resistance-coupled 227 audio frequency
amplification. There is an inbuilt filament transiormer, but the B
voltage is to be obtained from a power ampliher with which it is
recommended that this tuner and audio amplifier be used. The
power anplifier may have one or two additional stages of audio.
two being reconunended, although the circuit as it is will work a
speaker if only a 180-volt B supply is used.

The sixth condenser in the tuning arrangement, unaccounted for
in the previous statement, is used in series with the ground lead
to the end o1 the antenna winding (red lead) so that the dispro-
portionate amplification arising from tuned radio frequency will be
compensated. More nearly even amplification is highly desirable
for stability and for uniform apparent sclectivity, and this method
helps greatly to atfain it.

Report on Performance

Readers of Rapto WorLD will recall that this is the seventh week
of discussion of this tuner and amplifier, and that no constructional
details have been given heretoiore because the circuit was in the
process of careful experimentation. The mechanical and electrical
designs, however, are now in their completed form.

Such being the case, a report can be made on the periormance.
The sensitivity is 2.5 microvolts per meter, which is high so that
with a piece of wire from the antenna post to the floor, about 18
inches, the rectified output of the final stage, being the push-pull
second audio stage of a power amplifier or fourth audio stage of
the entire system, was three times as great as that from a four-
tuned-circuit receiver of popular make, using the same audio and
a 100-foot outdoor aerial.

The selectivity is 10 kc. at 50,000 microvolts per meter antenna
input, which means 10 ke. selectivity even on strong locals in the
New York, Chicago and any other areas, but lesser apparent selec-
tivity where the receiver is within less than half a mile of a
powerful station, says 5,000 watts or more.

Examples of 10 kc Separation

In terms of performance on the air, which is not a scientific basis
of comparison, vet one that carries some meaning and weight, the
sensitivity is adequate to bring in, from New York City, several
Texas stations almost any night, with enough volume to require
cutting down by the volume control to maintain comfortable listen-
ing. Texas stations are chosen as the example because they are
extraordinarily hard to get in most locations in and about New
York City with faithful regularity and strong volume

WOR can be tuned out and WLW tuned in, although WOR, on
710 kc., is the strongest receivable station, and WLW, Cincinnati,
is on 710 kc. The field strength of WOR at this particular re-
ception location, therefore, is less than 50,000 microvolts per meter,
but that is an enormous nput, at that.

Also, WTIC, Hartford, 1,060 kc.,, and WTAM, Cleveland, 1,070
ke, can be tuned in independently, without crosstalk. and so can
any other stations 10 kc. or more apart, as none of them has a
field strength at the receiving point in excess of 50,000 m. p. m.

Choice of Amplification

This report is based on working the tuner at maximum amplifica-
tion. It may be worked at less than maxinun, as a potentiometer
at the low end of the voltage divider permits of a selection of any
one of various negative biases, from about 4 volts to zero. It is
well to work the tuner as near as possible to the lowest hias that
eradicates all oscillation at the highest frequency setting, since
amplification then is greatest. This requirement occasions the use
of a minimum bias of L5 volts negative, and the adjustable feature
is necessary, because of the uncertainty of just what maximum
positive B voltage will be applied. Whatever it is, from 180 volts
down to even only 100 volts, the voltage divider which is across
the total will take care of proper distribution of the voltages.

The chassis is specially made, and it is improbable that any one
can duplicate it by his own efforts, since it is a tool-made product,
with reinforced construction. It is 2074 inches wide by 1114 inches
front to back and has a built-in rack for receiving the removable
shields. The dimensions accommodate a' 7 x 21 inch front panel.
The proportion of the shield is shown in the photograph, where

VIEW OF THE SIX-CIRCUIT TUNER IN ITS NEW AND

FINAL DRESS. TIHIE MECHANICAL LAYOUT WAS RI:-

MADE SIX TIMES TQ PRODUCE THIS RESULT. NQTE

SIZE OF COIL SHIELDS. ALSO INDIVIDUAL TUBE
SHIELDS TO BE USED.

one shield was put in the position actually to be occupied by the
filament transiormer. Also, the coil alignment is depicted.

Order of Procedure

~ The order of procedure in wiring the tuner aund amplifier is as
follows:

(1)—Wire the heater circuits first. Connect the outer secondary
ternunals of the high current winding of the filament transformer
in braided fashion to the first RIF tube, which is second froin right
i the photograph, and continue the connections to the other tubes
at right, using No. 16 or larger wire, stranded or solid. Connect
the center tap of this winding to the ground bar. Connect the
other secondary winding to the extreme right-hand tube, the 227
used as output, the center tap of this going likewise to the ground
bar. The reason for using two secondaries is that an option i pre-
sented of including a 245 as the output tube, if no power amplifier is
to be used with assembly. This tube substitution changes the volt-
age distribution, but that point will be discussed fully in a later
article, as means exist in the assembly for using any desired inter-
mediate voltages regardless of the change in current.

(2)—Wire the primaries. In the first instance, primary goes to
antena coil (braided wire lead). the other side of this coil (red
lead) to the stator of the first section of the tuning comdenser. The
other primaries are connected alike, braided lead to plate, red to B4
maximum, blue to grid (cap of 224 tubes, G post of 227 detector
socket) and vellow to the ground bar. The braided copper cov-
ering of one primary lead in each instarce is to be connected to
the ground bar by a specially soldered piece of wire. This refers
to the braid only, not to the solid wire inside the rubber insulation,
which solid wire carries the antenna or plate current, depending on
the stage considered, and requires insulation attorded by the rubber
covering.

(4$)-—Wire the secondaries next. The blue leads go to g-ids and
condenser stators, the vellow leads to the ground har.

(§)—Connect the bias potentiometer, which is chassis-mounted
(do not confuse this with the volume control at front). One side
of the potentiometer goes to the ground bar, the other side to the
remaining open side of the voltage divider, where the lugs are most
numerous. The moving arm goes to the cathodes. The diagram
was published last week, on page 15. Fig. 3, and in the April 26th
issue. on page 14, and as to these particulars may be followed, al-
though next week a new diagram will be published, embodying the
slight changes introduced since. such as separate filament secon-
daries.

(6)—Ground the tuning condenser frames to the ground bar spe-
cially.

(7)—Next wire up the audio circuit.

This order of procedure will be found simple and practical.

[Detailed explanation of the wiring will be set forth in next week’s
issue, dated May 17th. Also it is expected that by that time au-
thenticated dial settings can be published in chart form, to quide
all in their hunt for cross-continent DX and other outstanding per-
formances of which Six-Circuit Tuner ts capable—FEditor.].
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How to Connect Coils and

Relative Effects Analyzed and Advice
By J. E.

]
€ 9 G
Cr b
C-
B+ ——— -
r B+
4 P
FIG. 1
FIG. 1-A

ONE OF THE PROPER
CONNECTIONS OF A COIL
TO THE ELEMENTS OF A
TUBE TO MAKE AN OS-
CILLATOR. BOTH WIND-
INGS ARE LEFT-HANDED.

THE SAME CONNEC-

TIONS ARE USED WHEN

THE COIL 1S RIGHT-

HANDED AS IN THIS
CASE.

is always insistent. How should the windings of the oscillator

coil be connected? Should the tickler winding be placed inside
or outside the grid winding? Should the plate coil be tuned or the
grid coil? Or should the tuning condenser be connected across buth
windings? How should the pick-up winding be placed and con-
nected when the oscillator is to be used in a superheterodyne? These
are just a few of the questions that are asked.

Let us first explain the connections of the windings to the
oscillator tube so as to induce oscillation, In Fig. 1 we have a
simple diagram representing a coil having two windings. Note that
both windings are in the same direction and that the turns are
wound so as to form a left-handed screw. The terminals oi the
grid winding are marked G and C— and those of the plate winding
are marked B4 and P. In this case if G is connected to the grid
of the tube, C— to the grid battery or to A— or to the cathode,
then P should be connected to the plate of the tube and B+ to the B
supply. These directions should be interpreted so that where it
says “to” the meaning may also mean “toward.” It should be noted
carefully that the grid and plate terminals are at the extremes of
the coil and the other two terminals are in the middle.

If a coil is connected as shown in Fig. 1 and it does not oscillate
it is not because the connections have not been made correctly to
the coil.

T HE demand for explicit directions on how to make oscillators

Variations of Connections

The connections shown in Fig. 1 are correct, but they are not
the only correct ones. Suppose both windings are put on so that
the coil is a right-handed screw. The terminal connections are not
changed because both windings have been reversed. The grid and
plate terminals are still at the extremes and the battery terminals
in the middle. Fig 1-A shows a right-handed coil.

Now suppose one of the windings is left-handed and the other
is right-handed. Now it is necessary to reverse one pair of leads
but not both. It makes little difference which pair is reversed as
far as oscillation is concerned, but it is usually best to let the grid
connection be at one extreme. However, to avoid -having one of
the high voltage terminals, either G or P, near one of the other
terminals, it is preferable to wind both windings in the same direc-
tion, either right-handed or left-handed.

Is it better to have one winding inside the other? If so, which
should be inside, the plate or the grid winding? It does not make
any difference just as long as the terminals have been connected
as shown in Fig. 1, or in one of the variations as suggested. That
is, it does not make any difference in so far as oscillation is con-
cerned. For mechanical reasons it may he preferable to put one
inside the other, but then mechanical reasons will also determine
which should be placed inside and which outside. In many instances
it is desirable to wind the grid winding larger and of larger wire.
That would naturally put the plate winding inside the grid winding.

No Change in Connections

When one of the windings is placed inside the other the connec-
tions remain the same. If there is any doubt as to the connec-
tions, imagine the inside winding pulled out so that the coil appears
as in Fig. 1. Then connect as there shown, or in one of the varia-
tions, and then thrust the coil back in again, in fact, if the coil
actually had been pulled out, and in imagination if it had only
been pulled out in that manner.

In many oscillator circuits it makes no difference which winding
is tuned or whether either winding or hoth windings are tuned. In
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many well-known superheterodynes both windings have been tuned
and in many other successful circuits the grid winding has been
tuned. And in many laboratory oscillators intended to give a con-
stant frequency, once it has been set for a particular frequency,
the plate winding has been tuned. There is one strong point in favor
of tuning the grid winding alone when the oscillator is used as a
part of a superheterodyne, and that is that the rotor side of the
tuning condenser can be grounded. This grounding eliminates body
capacity effects. However, if other means be taken to eliminate
this nnisance there is no reason why the two windings should not
be connected across the tuning condenser, as has been done in many
successful receivers.

In Fig. 2 we have a circuit in which the grid winding alone is
tuned and in which the coil has been wound in the left-handed
manner. In this particular circuit three of the terminals have been
connected exactly as shown in Fig. 1, but the fourth winding indi-
cates what is meant by the “towards” as distinguished from the “to.”
The G terminal of the coil is not connected directly to the grid but
to a grid condenser G which in turn connects with the grid. The
grid leak R is used to maintain the grid at the proper operating
potential. If the grid condenser were not used the grid would be
maintained at a potential depending on the connection of the C—
terminal. In the present circuit this terminal is connected to the
cathode and B— and for that reason the grid bias would be zero.
With the condenser and leak the bias is effectively negative.

The Hartley Circuit

In Fig. 3 we have the simple Hartley oscillator in which the
entire winding is tuned with condenser C. The cathode return is
made to a tap on the coil, this tap dividing the coil into plate and
grid sections. Essentially this is the same connection as is illus-
trated in Fig. 1, the only difference being that the two terminals
C— and B+ have been joined together. Only the G terminal is
connected directly as indicated in Fig. 1. All the other terminals
are connected ‘“toward’ the K. B4 or P. C could also be con-
capcity effects. However, if other means be taken to eliminate
nected across either the plate or the grid windings.

The oscillator in Fig. 3 has been used extensively in laboratory
oscillators, especially when an oscillation with plenty of harmonics
is desired. It has not been used in superheterodynes because the
position of the plate battery is such that the common B supply in
the circuit cannot be used. A simple modification of it, however, has
been used in many superheterodynes. This variation in the circuit
is given in Fig. 3-A. Now the grid condenser Cg is necessary to
prevent the grid voltage from assuming the same positive potential
as the plate and R is used, as before, to maintain the correct nega-
tive operating potential on the grid.

Note that in Fig. 3-A the P and B+ terminals are connected
directly as in Fig 1, while the others are connected “toward” the
other elements of the tube. The G terminal is connected as in Fig.
2. C— terminal, however, is actually connected to B but just the
same it is connected “toward” the cathode. Essentially the con-
nection is as shown in Fig. 1.

The circuit in Fig. 4 has been used in superheterodynes perhaps
more than anv other tvpe of oscillator. All but the grid terminal of
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Condensers for Oscillators

Given for Obtaining Best Results
Anderson

the coil have been connected as in Fig. 1. The G terminal has
been connected as in Figs. 2 and 3-A, toward the grid. The tuning
condenser C has been connected across the entire coil and instead
of connecting the central terminals together as in Figs. 3 and 3-A,
they have been joined by a large condenser Co, which is so large
that it does not change the tuning characteristic of C to an ap-
preciable degree.

Cg and R are used in the same manner as in Fig. 2 and for
the same purpose. This particular oscillator will work without
the grid condenser and grid leak but as a rule it works better with
them.

Design Values

If the oscillators are to cover the broadcast band the grid con-
denser Cg may have a value of .001 mid. It is not critical. The
condenser Co in Fig. 4 should have a value about one micrgfarad.
The grid leak in any of the circuits is not critical either. Values
as low os 5,000 ohms often work satisfactorily, as do values of the
order of one megohm. A value of 100,000 ohms should be a good
average.

The condenser 'C1 in Fig. 3 serves only to by-pass the bias re-
sistor R in that circuit. The condenser need not be larger than .01
mfd. and the resistance R, for a 227 tube, should be about 300 ohms.

The number of turns on the oscillator coil depends on the size
of wire, the insulation thickness or spacing between turns, on the
diameter of the coil form, on the size of the tuning condenser, on
the frequency band to be covered, and on the type of oscillator,
that is, tuned grid, tuned plate or tuned grid-plate.

1f the entire winding is tuned the total number of turns should
be the same as the number of turns on the tuned plate or grid
winding if only one is tuned. If the grid winding alone is tuned the
primary or tickler winding stould have fewer turns than the grid
winding, but just how many will give best results is not possible to
say in a general case. If there are too many the circuit will not
oscillate at the high frequency end of the oscillator; if too few it
will not oscillate at the low frequency end. If the tickler is wound
on the same diameter as the tuned winding and placed at one end
of it, it is safe to make the number of ticker turns two-thirds as
many as on the grid winding. This is sufficient to permit the re-
moval of a few from the plate end of the tickler in case the cir-
cuit should not oscillate at the high frequency end of the scale.

The tuned plate type of oscillator is of little interest to builders
of superheterodynes, and therefore nothing need be said about the
relative number of turns on the two windings.

Ratio of Turns

It has been proved that in the case of the circuit in Fig. 3 the
ratio of turns between the tickler and grid winding should be
n/(n+2), where n is the amplification constant of the tube used
for oscillator. Since the amplification factor of the 227 is 9, the
ratio of turns should be nine to eleven, the larger number being in
the grid circuit. Since the circuit in Fig. 3-A is essentially the same
as that in Fig. 3 the same ratio of turns applies.

This ratio of turns does not necessarily apply to the circuits in
which only one winding is tuned. Experience indicates that the
tickler should have fewer turns than the ratio indicates when the
grid is tuned.
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It is not practical to give a complete list of winding data for all
variable condensers, coil diameters and sizes of wires, Hence we
will give a few standard windings. For an oscillator which is not
to be used in a compact receiver a 3-inch form is suitable, for
which the wire may be No. 24 double cotton. If the oscillator is
to form a part of a receiver forms of 2-inch, 1.75 and 1.5 diameter
are all right. There are only two common sizes of tuning con-
densers, the .0005 and the .00035 mfd. Hence the windings will be
given for these condensers and the specified diameters.

WINDING DATA FOR COILS FOR .0005 MFD.

Diameter No. of wire Turns
3 inches 24 DCC. 43
2 o« 26 enam. 56
1.75 « 28 0« 57
1.5 « 28« 69

WINDING DATA FOR COILS FOR .00035 MFD.

Diameter No. of wire Turns
3 inches 24 DCC. 55
2 ‘ 26 enam. 69
1.75 28 72
15 A 86

Right or Wrong?

QUESTIONS

(1)—When a modulated carrier is tuned in accurately with a
selective circuit the upper and lower sidebands are suppressed in
the same degree.

(2)—There is no distortion when a voice-band modulated wave is
tuned in with a sharp circuit.

(3)—There is distortion when such a wave is tuned in so that
the carrier frequency falls off the tuning peak.

(4)—The squeal heard in oscillating radio receivers when the
dial is turned “through a carrier” is the lower side frequency pro-
duced when the carrier frequency and the local oscillation inter-
modulate.

(5)—When two nearly equal frequencies beat to form an audible
lower side frequency the upper side frequency is not produced.

ANSWERS
(1)—Wrong. While this statement is almost exact it is not

entirely true because the resonance curve is not symmetrical with
respect to frequency though it is symmetrical with respect to fre-
quency ratio. As a rule the lower side frequencies are suppressed
a little more than the corresponding upper side frequencies. How-
ever, frequencies having the same ratio to the carrier, whether they
are higher or lower than the carrier frequency, are suppressed in
the same degree provided that the circuit is tuned exactly to the
carrier.

(2)—Wrong. There is plenty, and the sharper the tuner the
greater the distortion.

(3)—Right. If the carrier frequency falls off the tuning peak
the distortion is of a different kind, and it may well be that the low
notes will be suppressed more than the high.

(4)—Right. This squeal is the lower side frequency and it is
produced by distortion, .that is, modulation, in the tubes.

(5)—Wrong. Whenever the lower side frequency is produced
the upper is also produced. However, one or the other may be sup-
pressed after the two have been generated.
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FIG. 1
DIAGRAM OF A CONVERTER, USING THE
CAPACITY METHOD OF COUPLING OSCILLATOR AND
MODULATOR.

CIRCUIT

cast receiver in conjunction with short-wave reception is by

the converter principle, whereby a mixer is established, and its
output delivered to the input of the broadcast set. In that way the
entire broadcast receiver is used, every tube in it, while the mixer
has its own tubes. The converter’s B voltage may be obtained from
the broadcast receiver, as only one positive B voltage is needed,
from 30 to 100 volts, there being no critical aspect on this score.
But the mixer should have its own filament supply. Therefore, a
filament transformer is included, and while the mixer is AC operated
it may be used in conjunction with any type receiver whatsoever.

A diagram for accomplishing this was published last week, where-
in a stage of untuned radio irequency amplification preceded the
modulator, while a coil coupled ‘modulator and “first detector.”
Hence the converter used three tubes. These were 227s. This
week the same fundamental diagram is published, but another
coupling method is presented. one which unites modulator and
oscillator circuits by means of a small condenser. -\ suitable capaci-
tance is the Hammarlund 20-100 mmid. equalizing condenser. The
degree of coupling will depend on the amount of capacit.y used, and
as the range is one-to-five, there is ample room for choice. What-
ever capacity is selected, that will hold good for all bands of fre-
quencies.

IT is generally agreed that the best method of utilizing a broad-

Object of Additional RF Choke

The second point of difference between the diagram this week
and the one published last week is a radio frequency choke with
associated .01 mfd. condenser in the B plus lead of the REF tube
onlv. This may be included in the event of oscillation in the RF
tube. It is not alwavs easy to tell which of the two tubes that
vou don't desire to have oscillating will be guilty of the fault, if

LIST OF PARTS

Li1L2, L3L4—Two sets of short-wave coils, wound on air
dielectric, three coils to a set, total of six coils.

Two .0005 mfd. Hammarlund de luxe straight frequency line
tuning condensers.

Three radio frequency chcke coils, 30 to 65 millihenrys (50 mh
shielded type used in original model).

One .00025 mfd. fixed condenser.

One Hammarlund 20-100 mmfd. equalizing condenser.

One .00025 mfd. fixed grid condenser with clips.

One 5 meg. Lynch metallized grid leak.

Two Electrad wire-wound flexible type biasing resistors, 300
ohms each.

Four .01 Mfd. fixed condensers.

One 7xl4-inch drilled bakelite panel, with three UY sockets
(5-spring) and coil receptacle built in.

One cabinet to fit.

Two binding posts.

One 2.5-volt center-tapped filament transformer, 6 ampere
rating, with AC cable and plug attached.

Two vernier dials.

£ 70 Be 50T ey

either, hut it has been found experimentally that the “first detector”
will not oscillate accidentally, but the RF tube may, over a short
part of the band, on one of the coils. So if oscillation is present
when not desired include the extra RF choke and condenser.

Due to the coupling by a small capacity between grid and grid,
fixed coupling of the inductive systems may be resorted to, princi-
pally the plate winding of the oscillator to the grid winding of the
same tube, to provide oscillation. While the amount of inductance
may be different for the different frequency bands, this is actually
taken care of in the coil construction, because the coils for the
higher irequencies not only have fewer turns on the secondaries but
also on the plate windings for both oscillator and RF tube.

Some Mechanical Ingenuity

A mechanical detail enables connection by including only two
binding posts, instead of four. The antenna should be connected to
an antenna binding post of the converter. The positive B voltage
should be connected to the second binding post.

However, the connection from the output of the modulator to the
antenna post of the broadcast receiver, and the lead to ground post
of the recciver, can be taken care ot very nicely by using shielded
lcad-in wire. As the braided copper covering of this wire should
be grounded, the braid may be soldered to a lead in the mixer rep-
resenting ground, while the No. 18 solid wire inside the rubber
coating which is under the copper braid may be connected to the
fixed condenser that is used for the output of the high side of the
converter, the copper braid being used as the ground lead.

In doing this be careful to remove sufficient of the braid near
the connecting points to prevent the outside shield wire from con-
tacting with any onnecting point of the insulated inside wire.

At the receiver end of the double-purpose lead you may solder
a flexible wire to the shield covering, for convenient insertion in
the ground binding post of the receiver.

Operation of Converter Dissected

The operation of the converter is an interesting topic, especially
as different types of results are obtainable, and different frequencies
coverable, even into the broadcast band.

The principle of the converter’s operation is that it reccives the
frequency to which the modulator is tuned, changes it to some other
frequency, by reason of mixing the modulator frequency with an
oscillator frequency, and then delivers this other frequency to the
broadcast receiver, which should be tuned to the other frequency,
known as the intermediate frequency. Hence the amplification is
obtained largely at the intermediate frequency level. The mixer’s
modulator is the “first detector,” the broadcast receiver's detector is
the “second detector,” and the operation is exactly that of a Super-
Heterodyne, if the intermediate frequency is lower than the orig-
inally received frequency.

The measure of the performance of the broadcast receiver used is
the measurc of the performance of the system when the mixer is
introduced, for the previously stated reason, that the amplification
is largely at the intermediate frequency level, aided of course by
the audio frequency amplification, but both are provided by the
broadcast receiver.

Intermediate Frequencies to Choose

If your receiver is a modern one it will tune as high as 1,500 kc.
and a little higher. Therefore it would be advisable to use the
“little higher” frequency, which may be around 1,700 kc. In this
way you will avoid picking up any broadcasting station’s signal at
the intermediate frequency, which condition otherwise may be pres-
ent if a lower frequency were used, which would he in the broadcast
hand. Another point in favor of this choice of a frequency a little
higher than 1.500 kc. s that the amplification is greater in nearly
all receivers, due to the rising characteristic of tuned radio fre-
quency amplification.

If vour receiver has gang tuning it probablv has equalizing con-
densers, and if these are accessible and vou can adjust them your-
self, you may do so at the chosen intermediate frequency, to attain
highest sensitivity here. This setting will he sarisfactory for the
hroadcast band, too, if your receiver is a good one. If it is not a
good one, it is better to do the equalizing for the highest frequency
for the benefit of the converter performance, as there would be a
drop in performance in the broadcast band anvwav, and the sug-
gested method merely shifts the region of reduced amplification to
attain heightened amplification where it is needed most for the con-
verter operation,

Intermediates Below 1,500 kc

However, cven if your broadecast receiver will not tune in 1,500
ke. (200 meters), but stops, as some sets do, at 1,400 kc., vou are
not precluded by any means from using the converter. You simply
choose, in such instance, the highest frequency that is free from
broadcast station reception, and work at that level. If you change
the intermediate {requency, by using a different dial setting of the
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for Broadcast W aves,

Coil, Gives Option of TRF Stage or Mixer

broadcast receiver from time to time, you change the dial settings of
the oscillator for bringing in any particular short-wave station. At
1,700 kc. the two dials, modulator and oscillator, will read almost
exactly alike, and while some short-wave stations will come in at
two dial settings, known as repeat points, these are only two or
three divisions away from each other on the oscillator dial. The
readings of the modulator dial always will be the same for any given
station with a given coil, no matter what intermediate frequency
vou use. ‘

The higher frequencies normally are represented by the lower
numerical readings of the dial. If a dial is calibrated in kilocycles
then the opposite holds true. If your receiver brings in the highest
broadcast frequency, 1,500 kc. at a higher number than 0 on the
dial, your recciver very probably tunes to higher than 1,500 kc., so
turn to 0 or 1 or some such position of the dial. If 1,400 kc.
comes in at 0, then your receiver does not tune as high as 1,500 kc.

The frequencies of the short waves are very high. Take the
highest frequency to which the couverter is likely to tune. This is
20,000 kc. or 15 meters. If the intermediate frequency is 1,700 kc.
the ratio is greater than 10 to 1, intermediate to signal frequency.

Since .0005 mfid. Hammarlund straight frequency line condensers
are used, two coils can cover the 15 to 200 meter bands, but a
third coil will bring you into the broadcast band. If enough wire
is used on the third coil, the whole broadcast band can be covered.
However, if you have a 1,700 kc. intermediate frequency for short-
wave conversion, and are operating the circuit as a Superheterodyne,
as soon as you get into the broadcast band, provided you do not
alter the broadcast receiver’s resonant frequency, you no longer
have an intermediate frequency, but a supermediate frequency, one
higher than the signal frequency. This action is like that of the
Infradyne. It would be better, if working the broadcast band, to
go to the other extreme by turning the receiver dial past the lowest
receivable frequency (lower than 550 kc.) and restore the Super-
heterodyne situation, as otherwise you could get signals on only a
small part of the oscillator dial, due to a necessary divergence of
1,700 kc. between the two circuits, one of which is tuned to more
than 1,700 kc. Other complications, including accidental second
harmonic beating to bring in signals and straight TRF tuning, are
avoided by having recourse to the lowest frequency for intermediate
amplification when the broadcast band is tuned in.

Useful on All Waves

Therefore it is possible to use the converter for short waves and
for broadcast waves. The object of using it for short waves is that
otherwise you can’t use your broadcast receiver for short-wave work.
But what is the object of using the converter for broadcast waves,
when your receiver already performs that work? If your receiver
does its work well enough there is no object, but quite a few re-
ceivers, for instance, suffer from the overcrowded air conditions and
are unable adequately to separate stations at the highest fre-
quencies, says 1,200 to 1,500 kc. Therefore, for at least that part
of the broadcast spectrum the converter has a distinct advantage,
in that it enables the attainment of such a high degree of selectivity
as to remove completely all trace of inter-station interference, if
worked as a Superheterodyne.

If your broadcast receiver is not equal to the requirements of the
day in this respect, and in other regards, you may place the broad-
cast receiver out of sight, and work the converter only, for short
waves and for broadcast waves, although, as set forth, on the broad-
cast band, it is well to make the shift from the highest to the
lowest frequency, to maintain the Superheterodyne principle.

Use as TRF Stage

Besides the phenomena already set forth, there is another point:
the tuning of the converter on the basis of straight radio fre-

I'IG. 2
UNDER VIEW OF THE CONVERTER. OSCILLATOR CON-
DENSER 1S AT LEFT, MODULATOR AT RIGHT. THE
LOWER SOCKET IS FOR THE MODULATOR. AT RIGHT
IS THE RF, AT LEIT THE OSCILLATOR SOCKET. IF
MOVING COILS ARE USED, REMOVE THEM FROM COIL
BASES AND ATTACH TO TIIE PANEL.

quency amplification, to tune in directly those broadcast stations in
the irequency range of the coil-condenser combinations of the con-
verter. Thus if the set and modulator are tuned to 1,400 kc., the
modulator acts as an extra stage of TRF ahead of your broadcast
receiver, while the oscillator becomes simply a regenerative wave
trap. The converter is no longer a converter but a TRF stage. The
gain in sensitivity and selectivity, over the best performance of your
broadcast receiver alone, is exceptionally high, but it is restricted
to that band of frequencies from 1,500 kc. down, to which the con-
verter’s coil enable you to tune. On the same basis, if the coils are
adequate in inductance, you may use this TRF wave trap all
through the broadcast band since the condenser’s capacity of .0005
mid. is adequate.

Remember that the action is not that of a frequency changer in
any particular, but merely that of an added TRI" stage with trap.
So every time you turn the modulator dial you have to turn at
least one more—one on the hroadcast receiver, and possibly another
on the oscillator.

Broadcasts Come In

As an offshoot of this TRF condition, one must mention the
untuned TREF situation. Since antenna is connected to the con-
verter, and since the modulator, from which the output is taken, is
connected to the broadcast receiver, the antenna is connected to the
broadcast receiver, with an amplification system in between. It is,
therefore, true indeed that even with the converter functioning and
oscillating you can turn the dial of the broadcast receiver and tune
in broadcast stations just as il the converter were not connected
thereto, but antenna were run direct to the broadcast receiver.
You may turn off the juice to the tubes of the converter and the
same holds true. Therefore, nobody need suspect anything wrong
when the stations can be tuned in thus on the broadcast receiver.

Another fact, although incidental, is that if the antenna is dis-
connected from the converter, and the converter is not in operation,
the broadcast receiver still may pick up signals, if the lead from
the converter to a sensitive set's antenna post is long enough.
The pickup would be that of the stretch of wire running from an-
tenna post of set to the adapter. It is simply a case of an antenna
of so many feet being used. This is a good reason for using the
shielded wire and grounding the mesh—~HERMAN BERNARD

A Chef Discusses Music
R. KAHN’S letter in Forum, taking
M issue with your editorial that ap-
proved the modern taste in music,
and the popularity of jazz and semi-classical

Forum

all dishes how long could I exist at my
trade?

Still, salt is the oldest and most essential
seasoning known.

MYRON A. PORTER,

’ If I were to use only salt for seasoning

music, is far from representative. He says

syncopation is nothing new, but neither is

1655 Vine St., Chicago.

narrow-mindedness.

In fact, I believe narrow-mindedness to
be far worse of the two, and any one so
afflicted should take a cure by traveling a
bit and seeing both sides of the picture.
Variety of nationalities, climates, foods,
1e_tc., makes up this old world in" which we
ive.

I can’t see why classical music needs anv
defence in the first place.

If Mr. Kahn takes the trouble to dial in
a modern dance orchestra (not a jazz band)

he would no doubt be agreeably surprised P

to find that “jungle jazz” as he terms it,
is ancient history. In fact, I find modern
dance music, as rendered by most of our
present-day orchestras, very agreeable to
listen to, although I wouldn’t care to hear
it continuously, to the exclusion of .all other
forms of radio entertainment.

I am a chef, of some twenty years ex-
perience in preparing foods for the public
appetite, and to satisfy them all calls for
a great variety of seasonings.

WWW.americanradiohistorv.com

Likes Home-Built Sets

QUITE agree with M. U. Wallach that
home-built sets can be as good and in
some cases better than factory-built
sets, because the home builder in most cases
uses better parts and can use more care in
their placement and wiring. I speak from

experience, having built several hook-ups.

JOSEPH KRAUS,

3103 92nd St., Jackson Heights, N. Y.
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The De Luxe A Power

Battery Eliminator Invokes Scientific Circuit
By S. William John

[, —-0 ADJUSTABLE - RESISTANCE

FIG. 1
THE CIRCUIT DIAGRAM OF THE HEAVY DUTY A
SUPPLY

Supply” was published. This supply was rather simple in by doubling up on the input transformer and by the installation
that it did not have any meters indicating the voltage and  of three meters to show the power output continuously and also
the current drawn, and also in that it delivered a maximum to show the effectiveness of the rectification.

Two input, step-down transformers are used to provide a
considerably higher rectified current at the rated output voltage.
The circuit will deliver up to more than 7 amperes without
appreciable hum, or, exactly, 45 watts.

As in the earlier circuit, four heavy-duty dry rectifiers are
used for full-wave rectification. These rectifiers are so well
ventilated and cooled, and so conservatively rated, that the
circuit may be operated continuously with the maximum heavy
output cited.

IN the April 5th issue of Rapio WorLp “An Extra Good A current of only 2.5 amperes. That circuit has now been improved

Heavy-Duty Apparatus

The filter consists of a Giant Polo A-E choke coil and two
2,000 mfd. unilateral condensers, which are connected across the
line at the sides of the heavy-duty choke coil. This filter,
in conjunction with the push-pull rectifier, provides adequate
hum elimination even when the maximum current is drawn from
the A supply.

One of the three meters incorporated in the circuit measures
the amperage drawn from the rectifier, another meter measures
the DC voltage at the output terminals, and the third meter
measures the total voltage across the output of the rectifier
units. The object of the third meter is to show the condition of
the rectifiers.

Output Rheostat

An output voltage divider controls the current. This is con-
structed in steps and has a total value of 30 ohms. It is arranged
so that the entire resistance is always in circuit, but the external
load is on only part of the divider. This affords ranges from 4
volts up at various loads. Five jacks are mounted on the panel
for making the selection of the desired resistance. The wire
fitting into these jacks is attached to the positive side of the
line by means of a heavy flexible lead.

The parts are housed in a sturdy, crakle-finish steel case,
which is large enough to avoid crowding of the heat-generating
elements, yet small enough to be convenient to handle.

LIST OF PARTS
Two 110-volt to 20-volt step-down transformers (specify line
frequency, that is, 50 to 133 cycles).
One heavy-duty choke, Polo type A-E.
Two 2,000 mfd. unilateral condensers.
One 2 mfd. 200-volt by-pass condenser.
Two insulated binding posts.
Five tip jacks.
One 30-ohm resistor strip, tapped at three intermediate points.
Four Kuprox rectifiers (two pairs).
One DC ammeter, 0-15 amperes.
One DC vo;tmeter, 0-50 volts.
One AC voltmeter, 0-30 volts.
FIGS. 2 AND 3 One steel case.
THE INTERIOR VIEW OF THE HEAVY DUTY A SUPPLY
AND THE FRONT VIEW. — — —_—
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Tuner and L-W Amplifier

Neat and Efficient Development by Electrad
By Thomas [. Brannon

amplifier although the first tube in that circuit may be adjusted
easily so that it will function as an effective detector.

When the circuit was first brought out it was accompanied with
a double tuner which was supposed to supply the required selec-
tivity. The two tubes were supposed to supply not ouly sufficient
audio frequency amplification but also such a high detecting effi-
ciency that it would be unnecessary to provide any radio frequency
amplification at all,

Many who built the original circuit discovered that the circuit
thus constituted not only lacked the necessary selectivity but also
the required amplification. It worked splendidly as a phonograph
amplifier but that was of little help to those who were exclusively
interested in broadcast reception.

The engineers of Electrad, Inc., set about remedying the situa-
tion by designing a special tuner and adding one stage of screen
grid radio frequency amplification. The circuit diagram of the
combined tuner and non-reactive amplifier is shown in the
diagram below.

While the tuner contains only two resonant circuiis the selec-
tivity is considerably higher than if these resonant circuits were
not separated by a screen grid tube. This increase in the selec-
tivity of the tuner is largely due to the fact that there is no back
coupling, as in the case when two circuits are coupled directly,
because the tube is a unidirectional device.

THE Loftin-White non-reactive circuit is primarily an audio

Volume Control Provision

The antenna winding is provided with a tap so that either the
entire antenna primary may be used or only a portion of it. The
entire coil is used when the antenna is short and the lower portion
of it when the antenna is long. The binding posts are marked SA
and LA to indicate which should be used for a short and a long
antenna.

A rheostat R10 is comnnected between ground and the antenna
post actually used for controlling the volume. One lead from this
rheostat terminates in a lug for convenience in making the con-
nection to the post to which the antenna is connected.

This rheostat is of high resistance and is a volume control. It
has a built-in switch which is connected in series with the 110-volt
power line. This switch controls all the power delivered to the
tubes, that is, both the plate voltage and the filament current.

The two tuning coils are placed inside individual shielding cans so
that there is no clectric or magnetic coupling between them. This
arrangement stabilizes the circuit and also makes the effective
selectivity much higher due to the reduction of back coupling.

Two tuning condensers are ganged to secure simplicity in tuning.
The ganging, however, does not reduce the selectivity because a
trimmer condenser has been provided on each tuning condenser
section and the effective inductances of the two coils have been
adjusted to equality. A slow motion dial permits easy turning of
the two tuning condensers in exact resonance adjustments.

Voltage Provision

The grid bias of the screen grid radio frequency amplifier is
provided by a drop in resistance R9, the value of which is 600 ohms.
This resistor is by-passed with a condenser, C5, of 0.1 mfd.

The screen and plate voltages for the tube are taken from the B
supply for the audio amplifier, the common return being made to
the highest voltage point in the circuit. A resistor R7 of 150,000
ohms is connected in series with the common return lead. An addi-
tional resister R8 of 500,000 ohms is conuected in series with the
screen grid lead. The effective voltage on the plate, therefore, is
the total available voltage in the amplifier less the drop in R7. The
screen voltage is less than the plate voltage by the amount of drop
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in K8 The values of R7 and R8 have been sclected so that the
plate and the screen of the tube get the proper voltages as soon as
the cathode has been heated to the normal operating temperature.
During the warming-up period the voltage on the two elements is
the same and is equal to the highest voltage put out by the rectificr.
This high voltage, however, does not endanger the tube for there
can be no damage unless current flows, and no current does flow
until the cathode has been heated. And the voltages drop in the
proportion to the current that flows so the adjustment is
automatic.

A similar effect takes place in the audio amplifier, which is
characteristic of the non-reactive amplifier. During the warming-up
period the current in the power tube plate circuit is higher than the
normal operating value. If this is observed there is no cause for
alarm for it is supposed to act that way. However, in order to
minimize the period during which a heavy plate current flows in
the power tube, the middle tube should be a rapid heater. There
is no special need for a rapid heater in the first socket, but neither
is there any reason why a slow heater should be uscd.

Arrangement of Coupling

In order to provide the proper grid return for the detector tube
and still permit the grounding of the rotor of the second tuning
condenser, the second tuned circuit is completed through a con-
denser C6 of 0.1 mfd. capacity. This value is so large that it does
not affect the tuning characteristic of the circuit.

The proper coupling arrangement between a radio frequency am-
plifier and the Loftin-White circuit has worried many amateur
builders. The diagram in Fig. 1 shows how it is done correctly.
The circles on the leads to the left of the middle tube represent
binding posts, the output posts for the tuner and radio frequency
amplifier and the input posts for the non-reactive amplifier. There
are three additional leads running hetween the two parts of the cir-
cuit, one the high voltage lead from the B supply to the plate and
the screen of the first tube, and two other leads running from the
heater winding of the middle tube to the heater of the first. It is.
important that the binding post marked “GND” be grounded.

Output Volume

The grid and plate voltages applied to the 245 power tube
are such as to work the tube near its rated maximum, that is,
1,600 milliwatt. This is undistorted output not only from the
point of view of the load on the power tube itself but also from
the point of view of output from the detector. Moreover, the
non-reactive coupling insures that all frequencies within the
essential audio range are amplified to the same extent. Ience
the circuit is practically free from both amplitude and frequency
distortion. -

In Fig. 2 at the left, are shown the under-the-panel view of
the tuner and the amplifier, and at the right the front-top view
is shown. Note the manner in which the two portions of the
circuit are joined by the panel and the tuning control.

While the diagram does not show it, there should be a wire
joining the B minus of the voltage supply and the core and case
of the power transformer. Since the ground is also connected
to B minus, this connection to the transformer means that the
core and the case are grounded. Likewise the shielding cans
over the coils are grounded. This careful grounding helps to
stabilize the circuit and to eliminate hum and various noises
which creep into signal when grounding is neglected. The hum
balancer condenser, which takes out practically all hum due to
voltage fluctuations in the B supply, is connected in the usual
way to a potentiometer.

There are two elements in the plate circuit of the power tube
which are not found in the regular Loftin-White amplifier, and
these are the radio frequency choke coil RFC and the con-
denser C4. Suppression of the high frequency component in
the audio output is their objeci. .

*

[ The complete list of parts and other details of the Electrad
tuner and Loftin-White amplifier may be obtained by sending your
request, enclosing stamped, self-addressed envelope, to Technical
Editor, Radio World, 145 West 45th Street, New York City. ]

FIG. 2

THE CIRCUIT DIAGRAM OF THE ELECTRAD A-224 SC REEN-GRID TUNER AND LOFTIN-WHITE TYPE AUDIO
FREQUENCY AMPLIFIER. THE BOTTOM VIEW OF TH E TUONEI\’ AND AMPLIFIER AND THE TOP FRONT VIEW
ALSO ARE SHOWN )
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1B44

Slots in Aluminum Coil Covers Increase the
By Manfm

FIG. 1
VIEW OF THE HB44 DE LUXE, IN AN EXPERIMENTA L STAGE. THE SHIELDS ARE SLOTTED TO IMPROVE
THE SENSITIVITY AND THLE SELECTIVITY, AND TQ INCREASE THE TUNING RANGE. THE CIRCUIT IS COM-
PLETE EXCEPT FOR THE LOUDSPEAKER.

even if they are made as nearly identical as possible. How

much more variation can then be expected when two receiv-
ers are simply assembled with similar parts without any attempt
to make them identical? Sometimes a little thing will cause a
great difference in results. Sometimes secemingly major changes
will have no apparent effect one way or the other.

In view of these facts there is no wonder that two fans who
have built receivers of the same design report widely different
results. One says that his receiver is the best he has ever built.
The other may say that he cannot get a thing out of his. While
the fellow who reports no results always claims that he has
built the circuit exactly as described he usually has made some
serious mistake. But not always. The cause for the trouble
is sometimes next to impossible to determine.

Take, for example, the HB44, Most builders of this circuit
have reported splendid results. A few have told the other side
of the story.

Discounting those who think they have built this particular
circuit and who have only made a stab at it, there remain a few
who have a real cause for wondering why the circuit does not
perform.

We shall not attempt here to offer any solution for problems
of this kind, for usually they can be solved only by moving
wires here and there and by connecting by-pass condensers
where seemingly they have no reason to be. We shall rather

IT is a well known fact that no two receivers will work alike

make suggestions for changes of major proportions, changes
applicable to any multi-tube receiver.

New Ideas in Shielding

The importance of shielding in multi-tube receivers cannot be
over-emphasized. Without it the receiver usually does not
work at all. And with it, the results are often equally poor.
Therefore to shield or not to shield is not the question, but
rather how to shield.

As is well known, when a shield of small proportions is put
over a tuning coil, the tuning range of that coil and the con-
denser connected across it contract. Without the shield the
range might be from 530 to 1500 kc, or even wider. With the
shield in place around the coil, the range may have been nar-
rowed down to 600 to 1,200 kc.

What happens when the shield is put on? First, the dis-
tributed capacity of the coil increases a little. Second, the in-
ductance of the coil decreases. Both these effects are greater
the smaller the shield as compared with the coil. The reduced
inductance changes the upper limit of the tuning range, that
is. it makes the lowest frequency to which the circuit responds
higher. The capacity change has a similar effect at the upper
frequency end of the scale, reducing the highest frequency to
which the circuit responds.

The capacity change is small provided that the shield is not

Sl e P R I S ST I
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vith New Shield Treatment

Tolume and Sensitivity, Without Oscillation

1 Kliest

very close to the coil. Any practical shield might be said to
be large enough to make the capacity change negligible. But
how about the inductance change? It is far from negligible.

Inductance Reduced

It is easy to see how the capacity incrcases when the shield
is on, but it is not easy to see why the inductance decreases,
although it is very easy to demonstrate it. In order to find a
reasonable remedy we must be able to sce just how the induc-
tance decreases.

Suppose we take a coil and measure its inductance by any
standard method. Then let us put a metal ring around the coil,
a ring made of copper wire, for example. It amounts to a
short-circuited turn. Now measure the inductance of the coil
in the same manner as before. It will be found to be much
lower. Evidently the short-circuited turn caused a reduction in
the inductance. If a series of measurcments be made on the
coil with the ring in ditferent positions it will be found that
the reduction of the inductance is greater the closer the ring
is to the coil. For example, it is greater if the ring is around
the other coil in the center and has about the same diameter
than it is when the ring is parallel to the other turns but at a
distance away.

Now instead of using a ring of copper wire take a metal
cylinder, a piece of sawed-off pipe, say of brass or copper or
aluminum, preferably with a thick wall. Again measure the
mductance It will be found lower when the cylinder is around
it than when the coil is free.

Continue the experiment with a sheet of metal. Place it at
one end of the coil. This, too, will lower the inductance of the
coil, and the more the closer the sheet of metal is to the turns ot
the coil.

A Cylinder and a Sheet

The shield cans ordinarily used around coils in multi-tube
receivers are in effect made up of two sheets of metal and a
cylm(ler The cylinder is one short-circuit turn of very low
resistance. The two end pieces can be reduced to the same
thing in so far as their effect is concerned. Ii the shield is
large this short-circuited turn is loosely coupled to the coil
and the effect on the inductance of that coil is small-—negligible.
If the shield is small the short-circuited turn is closely coupled
and its effects on the coil is large.

The effect of the shield is due to induced currents in the
metal. These currents are such as to oppose the current in the
coil, or such as to oppose its magnetic field. The inductance
of a coil is the magnetic field of that coil when unit current
flows in it. Now if opposing current flow in the shielding the
magnetic field in the coil is the difference between that due to
the current in the coil and that due to the induced currents.
Hence the inductance of the coil is reduced.

The coil and the shield become a step-down transformer with
only one low resistance turn on the secondary. If the secondary
of any transformer is short-circuited the inductance of the
primary is reduced.

Induced currents flow in the core material of power trans-
formers, and these lower their efficiency. To prevent this reduc-
tion in the efficiency of a power transformer the core is made
of laminated steel, the thinner the laminae the better the trans-
former becomes, provided that adjacent laminae are insulated
from each other.

A Great Improvement

We are now readv to make a suggestion for improving a
shield. The first is to cut the cvlinder on one side so that it
will not form a short-circuited turn. Just a narrow cut with a
hacksaw will do the trick. Of course, this weakens the mech-
anical structure and it mav be necessary to reinforce it with
insulators. To break up the end pieces they, too, may be slotte
with a hacksaw. Just two slits, cut at right angles, will do.
Of course, more slits will be better theoretically but practically
it is sufficient to divide the end pieces into quadrants. After
the slits have been cut they should be kept open. It will do
little good to cut the slits and then let the sides come together.
The slotting of the can and the end pieces has the same effect
as laminating the core of a transformer.

The improvement effected by this slotting is so great that it
is almost unbelievable. Not only does it reduce the losses in
the coil and thus increases the selectivity and the amplification,

;
i

I'1G. 2
FRONT VIEW OI Tiik EXPERIMENTAL HB44 DE LUXE.

but it leaves the inductance high enough to cover the band.

The accompanving photograph shows a multi-tube receiver
similar to the HB44 built with slotted shield cans. Ii the shields
are removed irom the coils no signals are received. Ii they are
put on without slotting fair results are obtained, but with the
slits 1n the cans as illustrated the sensitivity 1s tremendous.
Not only is the sensitivity great but the selcctivity is excep-
tionally good and the hand coverage is satisfactory.

Close inspection of the shields will reveal that the side slot
has not been nmde all the way down. Thus there is a short- cir-
cuited turn. Dut this turn is so far below the coil that the
cifect is negligible. This was demonstrated experimentally.

The long slit up the side and across the top increased the
sensitivity several times over the sensitivity without slitting.
The additional cross-shit on top increased the senstivity by at
least another 50 per cent.

Cans on Stilts

It will be noticed that the cans have been placed on stilts,
that is, raised 1.5 inches above the metal sub-panel. The object
of this construction is to remove the coil from the steel sub-
panel and thus to eliminate the necessity of slitting the steel.

The coils inside the shields were made especially for an
experimental circuit, which will be the 11B44 De Luxe, and
concerning which more will be published soon, including a cir-
cuit diagram next week.

it might be argued that the slotting of the shields defeats the
purpose of the shielding since the shielding is due to the induced
currents in the metal. As far as capacity coupling is concerned
there is no appreciable change in the degree of shielding. The
magnetic shielding, of course, is reduced by the slits. However,
this is no argument against the slotting because no more shield-
mg is necessary than that which makes the circuit perfectly
stable at all settings of the condensers. This the shields as
constructed accomplish.
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Circuit Pointers

Coil Connection Affects Results—B Supply Diagram

THE CIRCUIT DIAGRAM OF THE PUSH-PULL, BATTE
HAS ALWAYS BEEN ONE OF
VOLUME. THE SCREEN

({44
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THIS ILLUSTRATES THE PROPER WAY OF CONNECT-
ING A RADIO FREQUENCY TRANSFORMER EITHER
FOR COUPLING TUBES OR FOR OSCILLATION. AS-
SUMING THAT BOTH WINDINGS HAVE BEEN PUT ON
IN THE SAME DIRECTION, (1) SHOULD BE CON-
NECTED TO THE GRID, (2) TO THE FILAMENT,
CATHODE, OR C MINUS, (3) SHOULD GO TO THE
PLATE BATTERY OR B PLUS AND (4) SHOULD BE
CONNECTED TO THE PLATE OIF THE TUBE. FOR
COUPLING THE PLATE BELONGS TO THE TUBE
AHEAD AND FOR OSCILLATION (1) AND (4) ARE CON-
NECTED TO THE SAME TUBE

Subscribers! Important!

Note subscription expiration date on
wrapper containing your copy of RADIO
WORLD. lf nearing expiration date,
please send in renewal so that you will
not miss any copies. Sub. Dept.,, RADIO
WORLD, 145 W. 45th St., New York
City.
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RY MODEL DIAMOND OF THE AIR. THIS RECEIVER

THE FAVORITES WITH THE FANS BECAUSE OF ITS HIGH QUALITY AND
GRID TUBE AND THE REGENERATIVE FEATURE

INSURE HIGH SENSITIVITY.
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DIAL SETTINGS

WAVE LENGTH

CURVES SHOWING THE TUNING CHARACTERISTICS
OF TWO DIFFERENT CONDENSERS. THE LOWER

CURVE (A) IS FOR A STRAIGHT WAVELENGHTH CON-
THE UPPER (B) REPRESENTS A STRAIGHT
LINE CAPACITY CONDENSER.
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THE CIRCUIT OF AN A, B AND C SUPPLY UTILIZING
A 280 RECTIFIER. MERSHON CONDENSERS AND POLO
POWER TRANSFORMER AND CHOKES.
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INJUNCTIONS
STOP SHIFTING
26 STATIONS

Washington.

Injunctions tied up the reallocation that
was to be in eifect now, regarding clear
channel stations.

* *

WGBS, New York City, temporarily as-
signed to 600 kc and ordered back to it
original 1,180 kc channel, got aa injunction
restraining the Federal Radio Commission
from carrying out its order.

* k *

WHAS, Louisville, Ky., and KYW, Chi-
cago, shifted in the clear-channel reorganiza-
tion, got injunctions prohibiting the changes,
as to them.

The injunctions are temporary, pending
argument on the merits, but the Commis-
sion had to postpone the reallocation until
the Fall, as all changes must be effected
or none can be made in that set-up.

* * *

WHAM, Rochester, N. Y. owned by
Stromberg-Carlson, also got an injunc-
tion restraining its being shifted due to
the clear channel reallocation. This was
the first in point of time and was the
one actually to cause the postponement
of the reallocation affecting 26 stations
for 90 days, or until July 3Ist. WHAM
was to be shifted from 1,150 to 1,160 kc.

New Condensers
By Hammarlund

Three new models of the battleship type
condenser, known as the M series, have
been brought out for set manufacturers by
the Hammarlund Manufacturing Company,
Inc., 424 West 33rd Street, New York City.

Light weight permits saving in transpor-
tation charges. Its compactness saves room.

Reinforced ribbed die cast frame, rigid
rotor and stator setting and a 3g-in. shaft
and a special setting to prevent the plates
from vibrating, which would cause micro-
phonic effects, are features.

Surface type wiping contacts of phosphor
bronze with its attendant low resistance are
connected to each rotor.

The condensers are made in the two-,
three- and four-gang style. They have a
maximum capacity of 370 mmfd., and a mini-
mum of 18 mmfd., this less the capacity of
the built-in equalizers which have a mini-
mum of 2 mmfd. and a maximum of 25
mmfd.

New Shock Absorber

The Dalitz Manufacturing Company, 1716
Euclid Avenue, Cleveland, Ohio, has an-
nounced to the trade No-Vibe, a vibration
and shock absorber for radio sets. The ob-
ject of the device is to prevent the trans-
mission of shocks and vibrations in the
floor to the radio reeciver. The device is a
cup-like structure of sponge rubber with
a smooth outer covering also of rubber.
The No-Vibe comes in sets of four units.
It is also useful for removing vibrations
from electric refrigerators, phonographs, and
other structures which either vibrate them-
selves or the operation of which might be
impaired by vibrations of the supports on
which they stand. Full information may be
obtained by writing the company. Mention
Rapto WorLb.

ON PATENTS

i

Francis W. Dunmore, against whom the
Federal Government has filed suit seek-
ing to get title to three radio patents
said to have been worked out by Mr.
Dunmore while working in the Bureau
of Standards laboratory.

Suit  was started in Federal Court,
Brooklyn, N. Y., by the IFederal Govern-
ment, against Percival D. Lowell, of Ja-
maica, N. Y., and Francis W. Dunmore,
of Washington, D. C., over three radio
patents, alleged to have been perfec_tqd
by the two when they were working in
the Bureau of Standards, Department of
Commerce.

Lowell and Dunmore were employed as
scientists by the Bureau from February
4th, 1913, to July 15th, 1922. The Gov-
ernment complains that they were em-
ployed specifically to perfect a receiving
set whicli would be capable of operat-
ing on alternating current from AC house
wiring and which would obviate the
necessity of batteries.

Although paid for this work, the Gov-
ernment alleges, Dunmore and Lowell,
finding their experiments successful. took
out patents in their own names for the
receiving set on March 2lst, 1922, and
for a loudspeaker on March 31, 1922. It
is complained that they have been re-
ceiving rovalties from the Dubilier Con-
denser Corporation.

New Corporations

A\Motive Radio Service—Atty. M. M. Na-
dell. 50 Court St.. Brooklvn, N. Y.

Gramophone Shops, radios — Attys.
Weil, Coursen & Manges, 285 Madison
Ave., New York. N. Y. .

Mercury Merchandising Corp., radio—
Schlesinger & Krinsky, 299 Broadway, New
York, N. Y.

United Radio Investment Corp., New
York, stocks, bonds—Atty. Harry C. Hand,
New York. )

Saunders Radio-—Atty. O. Borth, Rich-
mond, N. Y.

W. P. G. Broadcasting Corp., Camden,
Attys. Surosky & Surosky, Paterson, N. J.

Goll-Rider Radio Institute—Atty. M.
Krimsky, 152 W. 42nd St., New York, N. Y.

National Radio Artist—Attv. A. . Good-
man, 1482 Broadway, New York, N. Y.

Wwww.americanradiohistorv.com

GOUZENS BILL
CALLS FOR NEW
REALLOCATION

Washington.

If the revised Couzens bill for the cre-
ation of a IFederal Communications Com-
nmission is enacted, a general reallocation
of broadcasting facilities in the United
States will be necessary, according to an
oral statement by Senator Dill, of Wash-
ington. The present method of distrib-
uting the facilities according to popula-
tion in the five radio zones would be nul-
lified and the “unit” system, an entirely
new plan, would be substituted.

A New Plan

The new plan, which was originally
conceived by Capt. Guy Hill, former act-
ing chief engineer of the Federal Radio
Commission, has been written into the
proposed new law to replace the Davis
equalization amendment. The new broad-
casting proposal is that facilities be allo-
cated 25 per cent equally among the
States on an arbitrary basis, 25 per cent
according to their respective areas, and
50 per cent according to population.

According to Senator Dill, the present
alignment of stations would have to be
rearranged under the new law, some
States, such as New York and Illinois,
which now have more than their share
of broadcasting facilities, would lose fa-
cilities, while States of great geographi-
cal areas but sparsely populated would
gain.

An Entire Revision.

Provisions of the proposed bill, relat-
ing to procedure and legal phases, rep-
resent an entire revision of the terms
of the existing radio law, enacted in
1927. The new bill would provide that
all applications for permits of any kind
show the ownership of the corporation
or applicant’s facilities by detailing the
names of owners of 5 per cent or more
of the stock or bondholders. Construc-
tion permit provisions would be so re-
vised as to make mandatory the issuance
of a license to an applicant who has been
granted a constructicn permit. The Com-
mission now is authorized to act on a
construction permit, and then, if it con-
siders advisable, deny an application
after hearing.

On applications for modification of li-
cense, the Commission would be required
to notify all radio parties involved, and
also notify the attorneys general of the
States in which the applicant is located
and of “contiguous States.”

Equality of Facilities

This was suggested during hearings by
Senator Kean, of New Jersey, who com-
plained about no notice being given his
States as to the granting of construction
permits for the building of broadcasting
stations to serve the metropolitan area
of New York.

Equality of facilities for political dis-
cussions over broadcasting stations would
be made mandatory, in so far as there
is demand therefor. This provision
specifies that rates charged shall not be
higher than the regular advertising rates
of the station.

The proposed commission on communi-
cations would take over the functions o1
the Radio Commission, the radio division
of the Department of Commerce, and the
communications activities of the Inter-
state Commerce Commission.
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Here’s the
Answer

to every question about the principles,
methods, or apparatus of radio trans-
mitting and receiving. A complete
course in radio operation in a single
volume.

THE
RADIO
MANUAL

A New Edition

Complete new chapters on aircraft radio equip-
ment; Practical Television and Radiomovies with |
instructions for building a complete outﬁt;' radio
interference; 100% modulation; latest equipment
of the Western Electric Co.; the Marconi Auto-
Alarm System; and many other developments of
the past year. All this information is added in the
stew edition and, besides, the entire book has been
hrought right up to date with much new material.
The Radio Manual continues to be the one com-
Jlete and up-to-the-minute handbook covering the

sntire radio field.

A Handbook
for
Students
Amateurs i

Operators

Inspectors

20 big chapters
cover: Elementary
Electricity and Mag-
netism; Motors and
Generators; Storage
3atteries and Charg-
ing Circuits; The
Vacuum Tube; Cir-
cuits Employed in
Vacuum Tube
Transmitters; Modulating Sys-
tems and 100% Modulation;
Wave-meters;  Piezo-Electric
Oscillators; Wave Traps; Ma-
rine Vacuum Tube Transmit-
Broadcasting ~ Equipment; Are
Spark Transmitters; Commercial
Radio Receivers; Marconi Auto-Alarm; Radio
Beacons and Direction Finders; Aircrait Radio
Equipment; Pradtical Television and Radiomovies;
Eliminating Radio Interference; Radio Laws and
Regulations; Handling and Abstracting Traffic.
An immense amount of information never before
available including detailed descriptions of stand-
ard equipment is presented.

Prepared by Official
Examining Officer

The amthor, G. E. Sterling, is Radio Inspector
and Examining Officer, Radio Division, U. 8.
Dept. of Commerce. The book has been edited
in detail by Robert S. Kruse, for five years
Technical Editor of QST, the Magazine of the
American Radio Relay League. Many other ex-
perts assisted them.

Radio
Transmitters;

ters;

Free Examination .

The new edition of “The Radio Manual”’
been published. Nearly 900
Bound in Flexible Fabrikoid. The coupon brings
the volume for free examination. Irf)o you do
not agree that it is the best Radio hook you have
seen, rcturn it and owe nothing. If you keep it,
send the price of $6.00 within ten days.

: had just
ages, 369 illustrations.

Order on This Coupon

, T T T T
145 W. 45th St., N. Y. City |

Send me the Revised edition of THE RADIO
MANUAL @ $6.00 C. O. D.

Radio  World

Gold Bond audio frequercy transformer
is shieided

High Impedance Audio Transformers
(Four Thousand Turns on the Primary)

Gold Bond shielded type audio frequenecy eoup-
ting transformers with high Impedante primaries
and secondaries are made in two ratios. These are
I-to-3 and I-to-5, primary to secondary.

A single stretch of copper wire without soldered

tlons of in-bety Jolnts is used for
each winding. 4,000 turns on the primary, so
the t-to-3 model has 12,000 secondary turns
&nd the (-to-5 model 20,000 secondary turns.
The overall helght Is 3 inches and the surface
gecupled s 2!, inches square. There are four
mounting holes on the base, Extreme compact-

ness and neatness prevaii.

Laminatlons are of hest silicon steei In a strong
steel frame. The colls are vacuum impregnated and
therefore moisture- proof.

Each transformer has the name “‘Gold Bond'’
stamped on it, also the ratio, and has the primary
and secondary designated as such, as weli as the
binding posts marked P, B+, G and F—. Connect
the F— post to a C- voitage. For best tonal re-
sults at adequate volume, use the I-to-3 ratio in
the first stage and the I-to-5 in the second stage.
1t thres stages of audio are used, each should
have tha (-te.-3 ratle.
High plate voltages may he used, with conse-
queat hlgh plate currents, due to the relatively
large diameter of wire used.

These transformers are precisely wound, ruggedly
made and represant the finest type of workman-
ship. They are soid on a 5-day money-back guar-

anty. Order €.0.D.
Oll'dter 3Cat.'CsB-l-3 for $1 50 h
~to-3 ratio
JV eac
GUARANTY RADIO GOODS CO.
143 WEST 45TH STREET

Order Cat. GB-1-5 for
1-to-5 ratio
(Just East of Broadway)
NEW YORK, N. Y.

BRILLIANT, NEW

NATIONAL

MODERNISTIC PROJECTIOR DIAL
WITH RAINBOW FEATURE

Modernize the sppesramee of your receiver by installing
the brilliant new National disl, with color wheel buflt in,
90 that as you turn the dial knob one color after another
floods the screen on which the disl numbers are resd. On
this screen the numbers are prejested, so that you get the
same dial reading from any powition of the eye. This s
Just what DX hunters want—Ilaborstory precision of dial

reading.

The h fa ot stio design. The Vslvat
Vernier mechsnism drives the drum superbly.

Order todsy. Remit with order and we pay cartage

8hipments day foliowing reesip: of order.

GUARANTY RADIO® &00DS8 CO.,
143 W. 45th 8t., N. Y. Clty (Just E. of B'way)
Enelosed plesss find $3.13 for whieh please send me
dial marked below:

O Cat. HC6, Nationsl madernistic drum disi, with color
wheel bullt in, pilot bracket, 6-volt pilot lamp for
storage battery or A eliminaror sets; hardware: I.nltru:-
L S

0 Cat. HC23, same
AC pilot lamp

0 Order C.0.D. and I pay cariage.

wWww.americanradiohistorv.com

FARRAND
INDUCTOR

i
that furnished by the receiver itself,

REQUIRING no source of voltage except
the Farrand Inductor gives true dynamic

performance. It is one of the most sensitive
loudspeakers.
Mode! 10-G for 171, 171A, 245, 210 or 250

single output tube, or any of these tubes
paired In push-pull, where recelver has
push-pull output transformer............... $11.50
Model 10-G-CT for 171, 1714, or 245 push-
pull, requiring no output transformer, but
tipped leads connected direci to plates, yel-

low center TAP lead to B4-............ .. 12.50
Model 6-G (slightly smaller, otherwise same

83 10-G) ... 8.00
Model 6-G-CT than 10-G- 1860
Model 6-R for 112 or 112A single output or
112A push-pull where receiver has output
filter 8.50
Model 6-R-CT for 112A push-pull, req g

no output fiiter........... ... .... . 11.00

GUARANTY RADIO GOODS CO.
143 West 45th St. (Just E. of B’way)

New York City

LOOK AT YOUR WRAPPER

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

EQUALIZER SINGLE ..00035 THREE-GANG SCOVILL .0005 MFD.

i T ‘;',;.'.; :
| o ws are i | Jiii /s

with nonremovable shaft, having il k
shaft extenslon front and back, L
hence wuseful for ganging with
drum dial or any other dial
Shaft 1s 34 inch dlameter, and
its length may be extended 3%
inch by use of Cat. X8-4. Brack-

CATCNEQI00ATRSSe ets built In enable direct sub-
™ s B Tug sed panel mounting, or may be plied . i
B °.m";g" e&:’;cn’;r ‘m de, ?m; oft easily. Front panel mount- One of the finest, strongest and best gang condensers ever made is this three-gang
2, e " ana 100 IrE “19 Dl‘a‘s“ﬂl dbynf"l':gl‘:“ w&‘t'g umt, each section of fwll 0005 mfd. capacity, with a modified straight frequency Kne
mmtd. maximum, for equalizing  puolo MEERS SO ST e characteristic. The net weight of this condenser is 3% Ibs. Cat. SC-3G—5 &t $4.80.
the capaclty where gang o= Gongencer made by Scovill Mfg.
densers are used that are not Co. ERE 13 a three-gang condenser of most superlor deslgn and workmanship, with an accuracy
provided with built-in trimmers. N H of at least 993% per cent. at any setting — rugged beyond anything you've ever seem.
Turning the screw alters the po- 1t Cross-section reveals Solid brass plates perfectly aligned and protected to the fullest extent against any dig-
sitlon of the moving plate, hence (he capaclty. oM honceRyoulean placement except the rotatlon for tuning. It has both side and bLottom mounting facllities, Shaft
special threaded brass bushing into which “"ev;l tr'lmminz capacity is 3 inch diameter and extends at front and back, so two of these three-gangs may be used with
not strip the thread. Useful in all circuits where ity stamped on a single drum dial for single tuning control. For use of this condenser with any dial of 34°
of 100 mmfd. or less is specified. Maximum capacily diameter bore, use Cat. XS-8, one for each three-gang. Tension adjusters shown at right, ether

side of shaft.

RIGID AND FLEXIBLE SALIENT FEATURES OF THE CONDENSER

{1)—Three equal sectlons of .0005 mfd. capacity each.
LINKS (2)—Modifled straight line frequency shape of plates, so-called midline.
(3)—Sturdy steel frame with rigid steel shislds between adjacent sections. These shields
For coupling two
% inch diameter

shafts, elther ecoll
shaft and con-
denser  shaft, ot
two condenser
shafts, s ocoupling
link ia used. This

minimize electric coupling between sections.

(4)—The frame and the rotor are electrically connected at the two bearings and agaln with twe
sturdy springs, thus insuring positive, low resistance contact at all times.

(5)—Both the rotor and the stator plates are accurately spaced and the rotor plates are accurately
centered between stator plates.

(8)-—Two spring stoppers prevent jarring when the plates sre breught Into full mesh.

{7)—The rotor turns as desired, the tension being adjustable by set-screw at end.

(8)—The shaft 1s of steel and is 3% inch in dlameter.

(9)—FEach set of stator plates is mounted with two screws at each nlde of Insulators, which In
turn are mounted with two screws to the frame. Thus the stator plates cannot turn side-

{‘i”; be ﬁ:lthamr:ﬁfi CAT. FL-4 at 30e wise with respect to the rotor plates. Thls insures permanence of capacity and preventa
w)h‘:ar'e the link- Flexible insulated any possible short circuit. n o
CAT. RL-3 AT 120 ed %nm 1"’, ‘:g co;,lpl" tor u(r;iting (10)_5%2‘- stﬁtd%r sectlon 18 provided with two wsoldering lugs so that connectlon can be made to
to be insula eoll or condenser 5
- 1 11)—The thick brass 'plates and the generous proportions of the frame insure low resist
The rigid iink, Cat. RL-3, has &WO 'e‘“'mi";ls' 3}1‘:3:“?{ lémvmc:: }l2))-—l'rovlsion made for independent attachment of a trimmer to each section. oststanse
one to engage each shaft, ;"d !l ml:a c"fs' 1{ option of Insulated (13)—The steel frame is sprayed to match the brass plates.
servicesble where a grounded meta f ’l ) ircuits (14)—The condenser, made by America’s largest condenser manufacturer, is one of the best and
used, 88 the returns then need no Insulation. ¢ sturdiest ever made, assuredly a precise instrument.
EXTENSION SHAFTS, TWO SIZES .00035 TWO-GANG DRUM DIAL
Here is s handy aid to salvaging condensers and A two-gang condenser, llke the single CAT DD-0-100 @ $1.50
coils that have %’/ diameter shafts not long type, KHS-3, but consisting of two
anough for your purpose. Fits on %’/ shaft and gections on one frame, is Cat. KHD-3, A suitable drum dial of direct

provides 3%°’ ertension, still at %’. Hence both also made by Scovill. The same mount- : .
the extension shaft and the bore or opening are {ing facllities are provided. There is a  drive type is obtainable for %*’
1%” dlameter. Order Cat. XS-4. shield betweenhlhe riem;cmn{e uec&i&ma shafts or 3’ shafts, and with 0-100

For condensers with 2 dlameter shaft, to The tuning characteristic {8 modlfled .10 An" escutcheon, is furnished
accommodate to dials that take 4’’ shaft, order ;é“mm ":1‘“,’[%"” line.  Order Cat. with each dlal

CAT. XS-4 AT 10¢ Cat. XS-8 at 15c. HD-3 at

FOUR-GANG .00035 MFD. WITH TRIMMERS BUILT IN

Trimming condensers are bullt imts
this model. The condenser may be
mounted on bottom or oa side.
The shaft 13 removable, also the
plates are removable, 30 you ean
take out one section and operate

s 8 three-gang.

/ GUARANTY
/ RADIO GOODS CO.,
143 West 45th St.,
N. Y. C.ity

/ (Just East of Broadway.)

Enclosed find §..... e....for
/ which ship designated parts:
Four-gang .00035 mfd. with trimmers built in. Shaft and rotor Blades removable. Steel frame and shaft.
alun;langm plates, Adjustable tension at rear. Overall length, It inches. Weight. 3'; Ibs. Cat. SPL-4G-3 / _____ P
e 00000000000Tas
SHORT WAVES A four-gang condenser nf gond, sturdy constructlon and reliable per- / Street Address..... 00T B00000000000 A0AsH
formance fits iInte the most popular tuning requirement of the day. City.......... State

Tuning condensers for short waves, It serves Its purpose well with tho most popular screen grid designs, o fen Tt
éspeclally sultable for mixer circults which call for four tuned stages, including the detector input. / the following merchandise as advertised:

;::“?:M:r:a_vgoo.l%w;s:_' (;l‘;:)es;lzor:. Ordl:larlly a goodtncon(::nsel; ofb thth)t tiype costs, hat u;e l;‘e:: (‘ljls- / DD Cat. XS-4 @ 10c D Cat. EQ-100 @ 35¢
count you can contrive get, about twice as much as 1s charge Cat. KH-
::,'ﬁ:'f,{f,"d&,), llx!l“caga;:tl]ty.my’rh:lyu'?;; for the one illustrated and even then the t‘rimmlnn conda;uert / O Cat. XS-8 (; (12’5‘:850 DDg:: SS;!I-‘::}‘GG-:% 8:458905
colls. Order Cat. SW-8-150 @ $1.50. 2re not included. The question then arises, has quality O cat KHDS @ 81 L L
To provide regeneration from plate Deen sacrificed to meet a price? As a reply, read the / . .70 0] Cat. FL-4 @ 30¢
to grid return, for circuits ealling twenty-six points of advantage. ‘The first consideration / {J Cat. RL-3 @ 12¢ O Cat. SW-8-150
for this, use .00025 mfd. Order «=as to bulld quality into the condenser. The 0 Cat. DD-0-100 @ $1.50 O Cat. SW.8.250
Cat. SW-S8-250 @ $1.50. accuracy ls 99% %.
/ ALL PRICES ARE NE1

www.americanradiohistorv.com
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115 Circuit Diagrams

of Latest Commercial Receivers

and Power Supplies

CHEMATIC diagrams of the latest factory-made receivers, giving the

manufacturer’s name and model number on each diagram, are now
obtainable for the first time—including the most important screen grid
receivers. These diagrams were collated by John F. Rider, author of
“Trouble Shooter’s Manual.” The 115 diagrams, each in black and white
on sheets 814 x 11 inches, constitute a supplement to the diagrams con-
tained in “Trouble Shooter’s Manual.”

. There is no duplication of the diagrams that appear in the “Manual” The 115
diagrams are additional and being up-to-date the diagram presentation started in the
“Manual.”

Here is an opportunity to obtain these hard-to-get wiring diagrams of modern radio receivers.
The sheets are punched with three standard boles for loose-leaf binding. Each diagram is on a separate
page. As you will see by glancing through the above list, these diagrams include the popular receivers
of the day. Electrical constants are indicated on the majority of the diagrams and in many cases the
actual chassis layouts are shown with color coding.

These schematics will save you a good deal of time.
are a necessary part of your working equipment.

We cannot offer individual drawings. Please use coupon below.

Subscribe for RADIO WORLD for six months at the ref?ular price, $3.00, and have these diagrams

delivered to you free! No other premium with this $3.00 offer!

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

Just East of Broadway.

O Enclosed find $3.00 for which send me RADIO WORLD for six _months (26 issues, one each week
for 26 weeks) and as a premium send me postpaid, FREE, Cat. SPK No. 1, consisting of 115 separate
diagrams, compiled by John F. Rider, as listed in your advertisement.

O Enclosed find $6.00 for which send me RADIO WORLD for one year (52 issues) and as a premium
send Rider’s “Trouble Shooter’s Manual” free.

O Enclosed find $9.00. Send me RADIO WORLD for a year and a half (78 issues) and send both of
above premiums free.

(] This is a renewal of an existing subseription.

No more tracing circuits! The diagrams

(Put cross in square, if true.)

Consists of two-meter assembly in neat black
metal case, with an external bigh resistance
meter. he two meters in the case read
(a) 0-20, 0-100 milliamperes; (b) 0-10 volts.
AC or DC, same meter reads both. The ex:
ternal high resistance meter reads 0-600 volts.
AC or DC (same meter reads both). Thus
you can test any plate current up to 100 ma.,
any filament voltage, AC or DC, up to 10 V.,
and any plate voltage, or line voltage or other
AC or Bé’vo]tage, up to 600 volts. Five-prong
plug, screen grid cable, and 4.prong adapter
included. Order Cat. ST-COMB @...... $11.0¢
2-meter assembly, cable plugs, Cat, 215 @ $7.06
0-600 AC-DC meter alone, Cat. M600 @

As Iustrated

Guaranty Radio Goods Co., 143 West 45th St., N. Y. City

’ TWO FOR PRICE OF ONE!

NEW DRAKE’S ENCYCLOPEDI

1,680 Alphabetical Headings from A-
battery to Zero Beat; 1,025 Illustrations,
920 Pages, 240 Combinations for Receiver
Layouts. Price, $6.00. Radio World, 145
W. 45th St, N. Y C

Radio World, 52 and Radio
News, 12 issues, in combination for spe-
cial $7 subscription price. Radio World,
145 W. 45th St, N. Y. City.

issues,

Horn Unit $2.25

The Fidelity unit is pre-
eminent for  horn-type
speakers such as ex-
ponential  horms. The
faintest word from &
“‘whispering tenor’” or
the tumultuous shout of
the crowd or highest
crescendo of the band fs
brought out clearly, dis-
tinctly.  Stands up to
450 volts without filtering.
Works right out of
your set's power tube,
or tubes, requiring no
extra voltage source.
Standard_size nozzle and

thread. Works great from
AC set, battery set or

any other set, push-pull
o!(; otherwise. The casing fs full nickel finish, highest
el S0,

This unit can be used in s portable without any horn
attached and will give loud reproduction.

QOrder Cat. ¥DU, with 50-inch tipped cord; weight, 2%
Ibs.; size, 2%-inch diameter,
the large size). Price............................

GUARANTY RADIO GOODS CO.

143 West 45th Street, New York City

Fidelity Unit,
price §

Cat., FDU,
2.25

SOCKET WRENCH
SET FREE

OR turning down nuts there is nothing as
Fefﬁcient and handy as a socket wrench. Here

is a set of three wrenches for hexagonal nuts,
enahling use with 5/32, 6/32, 8/32 and 10/32 nuts.
Fit the nut into the proper socket and turn down.
The three different size sockets, one size on each
wrench, enables use of three different outside
diameters of nuts, but at least four different
sizes of threads. Send 50 cents for four weeks
subscription for RADIO WORLD and get this
set of three wrenches free!

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

Enclosed please find 50 cents for four weeks
subscription for RADIO WORLD. Send set of
three socket wrenches free!

City

[]Cross here if renewing.

Quick Action Classified Ads

Radio World’s Speedy Medium for Enterprise and Sales

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

HELP WANTED
MALE - SALESMEN
SCREW-HOLDING SCREW DRIVERS! Amaz-

ing invention! Remove, insert screws inaccessible

AMAZING NEW LIQUID FLUX for soldering.
Superior to anything ever used or_money refunded.
Large bottle $1. Sample 50c. Furmhold, 109-24
208th Street, Bellaire, N. Y.

p‘llaces! b Fe:u:tories‘,1 garages, electricians, me-

i i ! Tremendous demand! Ex-

SHORT WAVE 4 RECEIVER assembled and chanics buy on sight . r

wired by Egert radio engineer. A real bargain glus.we i‘“ﬁm"!’- Free trial! President, 3138
John Jarvis, Ogdensburg, N. Y. pring Lane, Boston.

for quick sale.

BARGAINS in first-class. highest ;radc mer-

WHOOPEE BOOK 101 laughs by BUD ROSS. | chandise. B-B-L phonograph pick-up. theatre

3116 McKINLEY BLVD., MILWAUKEE, WIS-
CONSIN. Quarter (coin).

AGENTS WANTED—Over 500,000 articles, low
wholesale prices, directory with Keystone Post.
Agents Mail Order Guide 25c. Morrion, 2305 Gratz,
Philadelphia.

type, suitable for home, with vol. control, $6.57;
phono-link pick-up with vol. control and adapter,
$3.50; steel cabinet for HB Compact, $3.00; four-
gang .00035 mfd, with trimmers built in, $i.95;
.00025 mfd. Dubilier grid condenser with clips,
18¢c. P. Cohen, Room 1214, at 143 West 45th
Street, N. Y. City.

www americanradiohistorv com

THE ELECTRIC WORD, hy Paul Schubert.

A narrative of the rise of radio from the discovery
of Hertzian waves and the first practical use of
them by Marconi, in 1900, to its present-day
position of eminence. This book will be of great
interest, not only to the great army of persons
concerned in one way or another with radio work,
but also to the layman whose immediate interest
in radio is confined to his own set, and who will
be fascinated by this story of an interplay of
science, business, politics, and diplomacy that is
without parallel in history. Price $2.50.

RADIO WORLD, 145 W. 45th St., New York City
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HE BEST WAY TO JUDGE how good a

tube a manufacturer makes is to determine

to what extent he stands back of his tube.
Here is the guarantee on Rextron tubes:
“Return any Rextron tube purchased from us
within six months of date of purchase, and we
will replace it with a new tube!”

Therefore each Rextron tube
guaranteed for six months!

is unconditionally

Rextron tubes are expertly made, with painstaking
care, and are of the very highest quality. And,
remember, you don’t gamble on results, for you
get six months free tube insurance!

J. Cramond Williams,

298 Vincent Avenue, Lynbrook, N. Y.

Enclosed please find § ........ for which send
me on six months guarantee of free replacement
the following Rextron tubes:

Piease send:

O 201A @ .59 O @119 0245 @ 2.11
[0 200A @ 1.52 3 198UX @ .89 [ 210 @ 3.55
0222 @ 2.47 0 199UV @ .89 [J 250 @ 4.70
0O 112A @ 1.19 [J226 @ 1.08 1280 @ 1.80
g1z @ 1.19 272 @119 []281 @ 2.8
OnnA @ 1,19 [J 224 @ 2.67 0240 @ 1.75

[J Raytheon (not Rextren) BH, 125 m.a., 220 v.
$2.65

A Double _liar_lg;e

Potentiometer

AN instrument containing two electrically in-
dependent potentiometers with their sliders
mounted to the same shaft, Both are turned when
one is turned. It is made by Centralab and has
the smooth motion for which variable resistors
and potentiometers of this make are known. One
unit, next the control knob, has a resistance of
200,000 obms, and the other, at the rear, has a
resistance of 10,000 ohms.

They may be used either as high resistance
rheostats (from center to one side) or as poten-
tiometers, singly or together. This makes the
instrument exceptionally flexible and applicable
to a large variety of uses.

It has been designed for a volume control for
which it may be used to vary the plate voltage,
the grid voltage, the screen grid voltage, or the
signal voltage, or two combinations thereof. For
example, the 10.000 ohm section may be used as a
potentiometer in the antenna circuit to control
the signal input voltage and the 200.000 ohm
section may be used at the same time for con-
trolling the audio signal voltage before it is
impressed on the first audio amplifier tube. Or
the low resistance may_ be used to control the
signal input voltage and the high resistance for
controlling a screen grid voltage, or vice versa

The unit is provided with six soldering lugs for
making connections to the instrument either as
variable resistance or as potentiometer.

Single hole mounting with quarter inch shaft.
The two units are held together firmly by metal
clamps and bolts.

The resistance elements and the sliders are in-
closed in dust-proof hakelite cases.

Order Cat. D—Pot. @ $1.05

GUARANTY RADIO GOODS CO.
143 WEST 45th STREET, N. Y. CITY

TRIAL SUBSCRIPTION. 8 WEEKS.

$1.0n. Send $1 and we will send you
Radio World for 8 weeks, postpaid
RADIO WORLD, 145 West 45th St..
N. Y. City.

l

|
REPLACEMENT!

RADIO WORLD
and “RADIO NEWS”

$7.00

You ean obtain the two lesding radio techmieal mage
zines that cater to experimenters, service men and studesis
the first and ohly national radio weekiy and the leading
monthly, for ope yesr esch, st s saving of $1.80. The
regular msil subscription rate for Radio World for sae
year, s new and faseinating copy eseb week for 53 weeks
1a $6.00. Bend in 81.00 extrs, get ‘‘Badio News' alse
for s year—a new issue each month for twelve monmibs
Total, 84 tssues for $7.00.

{11t renewing Radio World subscription, put cross in
square.

BADIO WORLD

RADIO WORLD’S
QUICK-ACTION

CLASSIFIED ADS ||

10 CENTS A WORD
10 WORDS MINIMUM
CASH WITH ORDER

BOTH FOR
ONE YEAR @.

148 West 4hth Btreet New Yorx RN °

MICROPHONE LIGHTERS

For cigars or cigarettes, with buttoo
switch at top. Press switch, and lighter
acts instantaneously. $1.00, Model B
lighter on tray, $1.50. Radio World, 145
W. 45th St, N. Y. C.

| 45th St., N. Y. C.

LYNCH

Precision Wire Wound Resistor

e |

milliameter and
to 1% tolerance.
where accurate, non-in-
ductive, high value, low distributed capacity
resistors are required. Molded, permanent
contacts. Rating of one watt.

Kindly send for new descriptive catalog on
above Resistance as well as  new pigtail
Resistances designed especially for use In
popular circuits.

LYNCH MFG. CO.,

' BROADWAY-HOLLYWOOD

Where famous

Especially adaptable for
voltmeter multipliers.

Designed for uses

iNC.
New York

A

Wworld’s most intriguing places.

stage. acreen, radlo stars live their lives. Intimate

stories of their stage and personal dolngs In
NEW ST Natlenal lilustrated
YORK Amussment Weekly

Edited by Roland Burke Hennessy. Clever writers
cover comedy, tragedy, fascination of professional

life. Portraits and unusual plctures of favorites.
10c copy, $5 year (52 1ssues}). SPECIAL: 12
issues $1. STAR. 1562 Broadway. New York.

ARISTOCRAT FLOOR SPEAKER

With Molded Wood Horn and Horn
Motor built in. Good value. $12.00.
Acoustical Engineering Associates, 143 W.

The Very
Meter
You Want
Most !

Take Your Choice
of 9 Instruments!

QU finish building a set

or power pack. You want
to test it for voltage and
current, You need sone par-
ticular meter to make the
test complete. Always  the
necessity for that meter, like
vecurring  hunger! What
wouldn't. you give to have
that meter here, NOW! No
more need to endure such
irritating  «deprivation. You
are hereby given your choice
of any ane of nine different
meters free! Please use the
coupon.

CHOOSE ONE OF THESE NINE METERS!

{]0-6 Voltmeter D.C. No. 326
LJ0-50 Voltmeter D.C. No. 337
[£6-Vt Chge Tester D.C. No. 23

730-10 Amperes D.C.
L 10-25 Milliamp. D.C. No. 325
[10-50 Milliamp. D.C. No. 350

[Jo-100 Milliamp. D.C. No. 380
[()0-300 Milliamp. D.C. No. 399
[J0-400 Milliamp. D.C. No. 394

No. 338

Put a cross in the square next to the meter you desire, and fill out and return coupon below.
All meters except No. 23 are panel mount types; sice of hole, 2 5/64"

WHAT RADIO COMPANIONSHIP DO YOU ENJOY?

RE you meeting weekly the best minds of radio?

Do you keep abreast of all the new

circuits, the intimate details on perfecting existing sets. and get the inside track on

sensitivity. distance reception.

fully abreast of the news of radio, technical

tonal gnality.
and non-technical?

Do you keep
here is your

and how to achieve them?
If not,

chance to enjoy the writings of Dr. Lee De Iforest, McMurdo Silver, J. E. Anderson,
Ilerman Hernard and a host of other radio engineers who contribute their kn_owledge to
vou through the medium of Radio World. the first and enly illustrated national radio
weekly (eighth year!)

You will tind Radio World specializes in most
intimate revelations of the ins and outs of the
best circuits, with technical acenracy second to

noue. Injoy the weekly companiouship of
Radio World's famous contributors, and glean
the news of radio, from the four quarters of
the earth.

Short waves? Radio World will tell you all
about them. Ixtremely sensitive broadcast re-
ceivers? Their construction and operation are

fully discussed with confident regularity. Power
supplies—push-pull or otherwise? AC receivers?
Screen grid tuhes? Large receivers that give a
super-abundance of performance—small, eco-
nowmical receivers that give performance out of
all comparison to their size? Automatice vol-
ume controls? Band-pass flilters? New tubes?
Are vou interested in these? Then you're in-
terested in Radio World. Send $1 now for 8
weeks subscription. one copy a waek (regularly
$1.20) and nieter yon xelect will be sent FREI!

RADIO WORLD, 145 W. 45th St., N. Y. C,
Published Weekly—All Newsstands—15¢ copy—
$1.50. 3 months—%3, 6 months—S%6 a year.

www americanradiohistorv com

RADIO WORLD
145 West 45th Street, New York City
Just East of Broadway
Enclosed please find $1 for which send
me Radio World for eight weeks (one

I copy cach week)., and also send me
FREE, at once, the one meter checked

l below

| [0 No. 326 [ No. 338 [J] No. 390
[ No. 337 [] No. 325 [ No. 399

‘ [0 No. 23 [ No. 350 [J No. 394

I Name ... e

, Street Address .. ... ...

I (GHR) 0080 a0k o000 s 9000 oo State. .. ...

| 5-DAY MONEY-BACK GUARANTEE
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Announcing!

LERE at last is the one and

only REAL big magazine

on short waves you have
wished for so long.

Chock full with short-wave dope
for the “ham,” the amateur, the
experimenter, the professional....

Over 250 illustrations, hook-ups,
charts, circuit-diagrams and actual
photos of receivers, transmitters
and practical stuff.

Iilled to the brim with honest-
to-goodness “meat’—not a picture
boolk, no mathematics, no theories
that are over vour head—PRAC-
TICAL dope, live meat — that's
what you want—and get.

100 big pages, 9 by 12 inches,
printed on a heavy grade of book
paper, with a beautiful cover in
four colors — that’'s SHORT
WAVE CRAFT.

Contains more material than a
$2.50 hook, vet the price is but 50c.
a copy.

PUBLISHED ON THE 15th OF
EVERY OTHER MONTH
Iidited by Hugo Gernsback,

originator of the world’s best ra-

dio magazines, such as MODERN

ELECTRICS, RADIO NEWS, RADIO-CRAFT, ectc.

Mr. Gernsback has marshalled together the greatest short-wave experts, and they
will write right along for SHORT WAVE CRAIT.,

Not only that, but he has imported articles by German and French short-wave
authorities. Most of this material has never appeared in print in America.

Just glance at the contents of the first issue and be convinced.

Special Feature Articles in Vol. 1, No. 1 of SHORT WAVE CRAFT

By these Internationally renowned authorities

Robert Kruse “Bob” Hertzberg
John L. Reinartz David Grimes

A FEW OF THE MANY OTHER ARTICLES

Hertzian and Infra-red as a Means of Communication, by Dr.
lated from the German)

§h0rt Waves in Medicine—Their Effect on the Human Body, by Dr.
(from the German)

Ten Centimeter \Waves, by Dr. Ernst Gerhard (from the German)

Five Meters or Bust! by Clyde Randon

A New Magnifying Short Wave Tuner

A Treatise on Short Waves, by Dr. Bley (from the German)

Bringing Old Short Wave Receivers Up to Date, by “Bob” Hertzberg

Transoceanic Short Wave Transmission and Reception

Importance of Smooth Regeneration and How to Obtain It in the Short Wave Receiver

Short Wave Receivers—Simple as Well as Elaborate Recetving Sets

Short Wave Transmitters—How to Build Them for Various Wave Lengths

Television on Short \Waves—Design and Construction of Receivers

Short Wave Converters for Broadcast Receiving Sets

Aircraft Receivers and Transmitters

REGULAR DEPARTMENTS IN SHORT WAVE CRAFT

Television on Short Waves

Aircraft Short Wave Sets

Ultra Short \Waves

Short Waves for the Broadcast Listener
How to Build Short \Wave .Aerials

How to Tell the Time in Various Parts

On All Large
Newsstands

Laurence M. Cockaday

Sylvan Harris
Dr. Lee de Forest

H. G. Cisin

Fritz Schroter (trans-

Schliephake

Photographic Section—pictures of latest
short wave sets and stations

Transmitters for Short Waves—How to
build them

Short Wave Receivers—construction data
for all types and kinds

The Short Wave Experimenter of the World

The Short Wave Beginner Short Wave Question Box

The first issue of SHORT WAVE CRAFT will be on the principal newsstands on
May 15th. As the magazine is widely advertised be sure to tell your news dealer to
reserve your copy.

CLIP COUPON TODAY'! SPECIAL OFFER!
During the month of MAY ONLY,
we are accepting Charter Subscriptions
at a specially reduced rate of 40%. This
offer is void after May 31st. Take ad-
vantage of this money-saving oppor-
tunity and fill out the coupon.

SHORT WAVE CRAFT
96-E Park Place, New York, N. Y.

Gentlenien:

As per your special introductory oifer in RADIO-
WORLD please enter my subscription for one year to
your new publication, SHORT WAVE CRAFT. I un-
derstand that the regular subscription price is $3.00 but
that up to May 31st the_price to Charter Subscribers
will be $1.80, for which I enclose remittance herewith.
($2.00 Canada and Foreign.)

SHORT WAVE CRAFT
96E Park Place, New York, N. Y.

NAME

Highest Grade
Key Tubes at

Defiant
Prices!

Screen Grid Tubes
224 at $1.43
222 at 1.88

Power Tubes

4.95

3.25
1.28
.78
.78

250
210 at
245 at
112A at
171A at

Other Tubes

227 at
226 at
280 at
281 at
201A at 53
240 at 1.60

The above constitute the nine most popu-
lar tubes used in radio today. Despite the
severely low prices the Key tubes are firsts
of the very first quality. Besides, there is
a five-day money-back guaranty! The
above tubes are manufac under
licenses granted by the RCA and its
affiliated companies.

at

90

.68
1.13
2.95

All prices are net and represemt extreme
discount already deducted.

GUARANTY RADIO GOODS CO., 143 West
45th 8t., N. Y. Clty.

Enclosed please find 8. ... ... ...
at once tubes marked below:

O 224 AC sereen arid

(Just East of Broadway).
for which ship

O 227 AL det.-amp . .90
O 280 AC reetifier ...... $1.13
222 battery screen grid $1.88
1iI2A power tube .... .78
O 171A pewer tube .78
O 201A battery tube . .53
240 hi mu tube... 5 .$1.60
(1250 power tube............ ... o0 4.95
1210 power tube. ... ...................... 3.25

q Put eress Pers It C. 0. D. shipment is de-
sired.

Canadian remittance must be by postal e e1-
press money e-der.

5-Day money-back guaranty

www.americanradiohistorv.com
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The Most Complete Radio Book Service!

Your Opportunity to Obtain Any of the Qut-
standing Volumes from One Source
“AUDIO POWER AMPLIFIERS”
By J. E. Anderson, M.A., and Herman Bernard, LL.B.
The First and Only Book On This Important Subje:t

IN radio receivers, separate audio amplifiers. talking movies. publle address systems and the like,

the power amplifier stands out as of predominating importance, therefore a full and authentic
knowledge of these systems is imperative to every technician. ‘‘Audio Power Amplifiers” is the
book that presents this subject thoroughly. 'The authors are:
J. K. Anderson. M.A., former instructor in physics, University of Wisconsin, former Western
Electric engineer, and for the last three years terhnical editor of "*Radio World.
Herman Bernard. Li.B.. managing editor of *Radio \Vorld.””
They have gathered together the far-tlung hranches of their chosen subject, treated them judiciously
and authoritatively, and produced a volume that will clear up the mysteries that have perplexed many.
The book begins with an elementary exposition of the historical development and circuit constitution
of audio ampliiiers and sources of powering them. Irom this simple sturt it quickly proceeds to a
i well-considered exposition of cireuit laws, including Ohm's 1 and Kirchhoff's laws. The determina-
1 z i tion of resistanee values to produce required voltages is efully expounded. All types of power
AMPLI-! 0 % 5 amplifiers are used as examples: AC, DC, hattery operated and composite. But the book treats of
L b AC power amplifiers most generously, due to the superior importanece of siwch power amplitiers com-

)

3 =i

% niereially.
F' ERS l i “Audio Power Amplifiers” is for those who krow something about radio. Tt is not for novices.
e B But the engineers of manufuctuvers of radio receivers, power amplitiers, sound installations in theatres,
) public address systems and phonograph piekups will welcome this book. lingineers—even chief
engineers of the Bell Telephone Lubovatories, Radio Corporation of America, Westinghouse Electric
& Mfg. Co.. Western Electric. Photophone, Vitaphone and the like needn’t be afraid they won't learn
something from this little bouk.

)
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Dctails of Chaptcer Contents

CITAPTER I (page 1) General Principles. analyzes the four types of power amplifiers, AC, D€,
battery-operated and composite, illustrates them in functional blocks and schematic diagrams, and
treits each branch in clear textual exposition.

CHAPTER I (page 20) Circuit laws, expounds and applies Ohm's laws and their special form

ANDE RSON krown as Kirchhoft's Laws.
. CHATTER LTI (page 35) 1'rinciples of Reectification, expounds the vacuum tube, both filament and
2 giseous types. elertroivtic and eontact rectifiers, and explains why and how they work., HKull-wave and
i 4 half wive rectification are treated, with current tlow and voltage derivation analysis. Itegulation eurves
AND : ¢ for he 280 tube are given. Voltage division, filtration and stabllization are fully illustrated and dissected.
CHAPFTER IV, (page 62) Practical Voltage Adjustiments, gives the experimental use of the theoretical
knowlecge previously imparted. Determination of resistance values is carefully revealed.
BERNARD CHAPTER V. (page 72) Methods of Obtaining Grid Bias, enuwmerates, shows, and compares thew.
CHATTER VI (page 90) I'vinciples of Push-T'ull Ampliticr, defines the push-pull relationship, with keys to
the attainment of desived electrical symmetry.
CITAPTER VIL. (page 9§) Oscillation in Audio Amplifiers, deals with motorboating and oscillation at higher audio
frequencies, explaining why it is present. stating remedies and giving expressions tor pre-determination of regions
of instubility. e troubie is definitely assigned to the feedback through common impedance of load reactors and B
supply, and in some special instances to the load's relationship to the € bias derivation as well. The feedback is shown
as neypative or posit ve and the results stated,
CHADPTER VIIL.  ‘page 118) Characteristics of Tubes, tells how to run curves on tubes, how to build and how to use a
vacuum tube volt-meter, discusses bum in tubes with AC on the filament or heaters and presents families of curves, plate
. voltage-plate current, for 240, 92 201A, 1127, 1714, 227 and 245, with load lines. Also, plate voitage-plate current chiaracter-
istics of 220, 200\, 201., 1124, J7T1A, 222, 240, 926 .24, 2450 210, 250, full data on everything., 'There is a composite
tabte »(II) of characteristis of Reetifier and Voltage ulator Tubes, and individunl tables, giving grid voltage, plate current
characteristics over full useful voltage ranges for the 220, 201A. 112A, 171A, 222, 240, 227, 45 and 221
CHAI'TER IX. (page 151) Reproduction of Recordings. states coupling metho and shows eireuits for best conneetions.
HAPTER X, (page 161) 1'ower Detection. explains what it is, when it should be used, and how to use it.
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A rectitying detector. designed by one of the authors. is expounded also.
6 CHAPTER XNI. (page 121) I'ractical PPowzr Amplilier, gives AC circults and shows the design of a sound
E]ements Of repreduction system for theatres. A page is devoted to power amplifier symbols. o i
. CHAPTER XII. (puge 183) Measurements and Testing, discloses methods of qualitative and quantitative
alysis of g formance. rder Cat. "AML
Radlo Com. analysis of power amplitier performance. Order Cat. AI'AML

munication’’ Two Other New Books by the Same Authors

““The Superheteiodyne.”” a new volume, deals with the theory and practice of this recelver in a detailed and

< by Prof. John pertinent manner, fully illustrated. The theoretical discussion proceeds to a receiver embodying the theory
IITh\cloItz:fl}'?)tl'tbonol!\ tllllye I]{S;i'ine‘iar- stated. Ifull constructlonal datt.  Order Cat. ABSH. . .
ing Depurtment of Columbia “‘Foothold on Radio,”” Inr the sheer novice, the only book published that is really for the person who knows
University. and past president nothing about vadio. Fully understandable Dy any one. Freely iillustruted. Order Cat. IOR.

of the Institute of Radic En-

gineers, is hizs “Elements of “Troub]e Shooter’s Manual”—“Matl’]ematiCS Of Radio”

Radio Communication.”” Ve re-

gard this as the best elementary The three hooks by John F. Rider, Institute of Radio Engineers. are “*Mathematics of LRadio,”” "“Trouble
book te inform you authorita- Shooter's Manual.”” und “Treatise on Testing Units for Service Men. . )
tively on the technical phases “Mathiematics of Radio,”’ 128 pages, 8% x 117, 119 illustrations, bridges the gap between the noviec
of radio in  pluin  language, and the college professor. It mives a theoretical background so necessary for a proper understanding of radio
provided you have some founda- and audio cireuits and their servicing, Flexible cover. Order Cat. MOR.

tion knowledge of radio. The The first comprehensive volume devoted exclusively to the topic uppermost in every service man’s mind is

book 1is & ecomplete course on ‘“Trouble Shooter's Manual,” just published. 1t is not ouly a treatise for service men. telling them how to

the elements ot radio. contain- overcome their most serious problems, and fully diagramming the solutiens, but it is a rourse in how to become

ing much materixl never hefore a seivice man. It gives all the details of servieing us they have never been given before [IMinding the right

published. It has 226 pages, mode of attack, applying the remedy promptly and obtaining the actual factory-drawn diagrams of receivers
170 illustrations and a complete always have been a big load on the service muan’s chest. But nu more.

index. Cioth  bound. Order  Cut. This book is worth hundreds of dollars to any oue who shoots trouble in receivers—whether they be factory-
A made, custom-built or home-made r1eceivers. o 2 AT
By the same author: “Principles of Radio MORE THAN 160 WIRING DIAGRAMN OF RE(}EIVERS )!ADT:] BY MQRE THAN I'O‘I(T\ DH‘FLI}E‘}{:I:
Communication,””  second edition. This book is SET MANUFACTURERS ARE I'U KRIED L\" ’]‘H_IS BOORK ”‘l.\‘Cl/UI?l_,\V(} ULQV‘A\IOI)I‘,L‘S }ND LA l"l'»\‘l
for advanced  stwdents. ¥ GNP standard  of excel- MODELN! RN ATWATER ] o CROSLEY, A\I.\Jlu.\IJL, ZLNITIHL NTROMBERG (_,AR.I,.\O.\.
lence 1n 1ts fleld. Cloth bound. Order Cat. MP. KOLSTER, IFEDERAL, FADA, ETC. 240 pages, size 8% x 11”; 200 illustrations. Imitation leather cover.
Order Cat. TRM. X .
““I'reatise on "Testing Units for Scrvice Men.”" is a 43-puge, liberally illustrated book on testing units and
“R d. R . . T b 99 circuits. Tells what equipment @ service man should have und how (o use it most etfectively and quickly.
7 Rupidity o operation is one of the points B —— e
adio cceny lng ubcs stressed throughout this valuable book, as a i"—————'—'—'_____—
The need for an up-to-date book on radio tubes that answers service man's time is his chief stock in trade. Radio World, 145 West 45th Street. New York, N. Y.
ZnD” the important questiens has been filled by Jumes A. Moyeré Orcer Cat. TTU. I (Just East of Broadway.—Phone BRYant 0558.)
irector of University tenision, Massachusetts Department o L R for which please
gglqrqtion,r:md _.]ulm' ik k\:\'osue}, ins\tiructmi i :m“g eu;zineerén;:;’ Other BOOkS l eu{é’l“l L?;e‘iulln:cnmi()t:lr]‘t!ov'?i(-.{l-).lo \\'ORIFJ_) for SneDv'i(ied
vis 3 3 assachuse H R o o PR el
};Hl:;;??ono l{-m:ﬁ?gﬁ,{ i's“znS:.gg"pl‘p,f:;;;,(}:‘::ilosn 0?”:{,‘,:2“;,“2_ ‘“"ABC of Tetevizion,”” by Raymond Franeis I pevgod and send free (Dosllmlll‘)_the one premium book
ciples, functions and uses. The essential nfim-iples underlying Yates, tells the whole story and gi\'e)x' data on designated by my cross in squuare.
the operation of vacuum tubes are explained in as non-technical construction of a television receiver. 210 pages, I T $1.00 for 8 wecks (8 issues)
a manner as is consistent with accuracy. The ook covers the 100 itlustrations, Cloth hound. (nder at. TEL. | . = - TG
construction, action. reactivation testing and use of vacuumn tubes The Radio Manual,”” by G. L. Sterling of (02 <0 $2.00 for 16 weeks (16 issnes) O TTU
a3 well as specifications tor vacuum tubes and applications for U. s De[)l..lof' F““”"_” 3 “f"" \!f[“’m-\_‘\; }\“{;‘?0 I O ron §3.00 for 6 months (26 isgnes)
distant control of industrial proce:zes and px'e(;isiml measure- ;qllgggrly:mtge( ll?l’l'lslll!'aelligt:; o B%Gud inc‘”ﬂzxilh[c —_— SO0 Tor BN acghs (3 igeues)
997 1) by & p i 3 34 i
ments. 297 pages, cloth bound. Order Cat. MWT. fabrikoid . Order it NAN | 7 Mon 1 MWPRC
By the same authors: “'Drake’s Eneycloped new edition, 215" | $5.00 for 42 tweeka (42 issues)
‘‘Practical Radio”’ inecluding the testing of radio receiving thick, \\'t‘i%hslb%L l'bs.I,)' ;’\0 pages, 1, illus- i O MWT [ MWPR
sets, 378 pages, 223 illustrations. Cloth bound. Order Cat. trations. Order Cat. LA 3 rE
nwen, e ) “Experimental Rtudio.” by [ R Ramser. o gy E00 fzr ] ey (68 e
“'Practical Radio Construciion and Repairing,” 319 pages, a ;);lcg {égf'ilil}]s’t;]aﬁbnlsnmdd‘lznll "({zs;i}tb'orﬁ:‘; 0 TkL ar O IPRK
companion volume, new second edition. Order Cat. MWIRC. Cat. REX. . | TR $7.00 for G0 toechs (AN ixcues)
“‘Fundamentals of Radio.”” by Ramsey. 372 G W7 =
(NoTE: The standard hepk on fubes for advanced students pages‘.m‘ioénirlllustnnionsf Onley?‘(‘“‘- RITM. I [BRYYY $10.00 for BG weeks (83 i wea)
ia ‘““The Thermionic Vacuwn Tube,”” by lendrik Van der Bijl. “Principles of Radio.” by Keith Henney, | ) $12.00 jor 2 years ALK mx"?“RTT oMmr
Order Cat. VDB.) M.A., director. laboratory, Radio Broadeast. ] MAN [1DRA R
RADIO WORLD, the first and only national radio weekly. 477 pages. 305 illustrations. Order Cat. PRI |
ninth year, publishes all the latest circuits and news of radio. “Radio Telegraphy and Telephony,”’ by Ru- NBMG . « o v e oo e e e e e |
Its technical presentations are highly authoritative, Construc- dolph L. Duncan and Charles Ii. Drew. of |
tion of ultra-sensitive and selective cireuits is featured requ- Radio Institute of America. Order Cat RTT. i g o
larly. Subseribe for RADIDO WORLD and follow the develop- “The Superheterodyne by R. E. Lacault, Address. ... .o e
ments on pentodes. Loftin-White amplifiers, band pass filters, 93 pages, 68 illustrations; cloth cover. Order I ) Ty
pre-tuners, Superheterodyres, screen grid tubes, push-pull, etc. Cat. REL City. .. ..ovv S tate. . .. ... .

i i icati 1 icati 5 W k, N. Y.
blished by H sv Radio Publications Corporation, from Publication Office, 145 West 45th Street, New York,
\l}tﬁDI\'OVIVFOI&}‘DB'. a\xgﬁg}‘éyN%épg{puMl:ye(iOthy, JQEE?CSFSYC per copy, $6.00 per year. [Entered as second-class matter, March, 1922, at the Post office at
Ne‘;v ‘York’ \ Y., under act of March. 1879.] Roland Burke Hennessy, president and treasurer. M B.“Hennessy, vice-president; Herman Bernard,
i ’ ’ business manager and managing editor; J. E. Anderson, technical editor.

www americanradiohistorv com
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New Polo Power Transformers and Chokes

I:II I“i

Shielded single choke, 200 ohms D.C. resistance, non-
saturable at 100 milllamperes, with two black outleads,
each 6 iInches long. For flltration of B supplies. In-
ductance, 30 henrys.

Cat. SH-S8-CH, price....

The shielded single choke will pass 100 ma. One
will suffice if the current is 100 ma. or less. for flltra-
tion of B supplies, provided the eapacity at the fllter
output .is 8 mfd. or more. Use two such shielded
chokes if less than 8 mfd. is used at the fliter output,
Also, the shielded single choke may be used as In the
power tube circuit for an output fllter. In this con-
nection use at least 2 mfd. for the capacity section of
the filtered speaker output. Order Cat. 8H- §50H0

The  shielded double chol may be used for filtration
where the B current is 60 ma. or less, with relatively
small filter capacities, no less than 4 mfd. at the out-
put, however. This choke consists of one winding, center-
tapped. Its use is especially recommended for 171. 171A,
245 or 210 push-pull output. Connect the black leads
(extremes of windings) to plates of the push-pull tubes,
red center tap to B plus, and the speaker may be con-
nected directly to plates without any direct current, but
only signal current, flowing through the spesker. This
system is applicable only to push-pull. Order Cat.
SH-D-CH © $6.00

In the same type of case a 90-volt secondary fllament
transformer, for 110 volts, 50-133 cycle, may be obtalned
for use in conjunclion with dry rectifiers, such as Kuprox,

Westinghouse, Benwood-Linze” and Elkon, in dynamie
speakers or A battery eliminators, Not made for 25 or 40
cycles. Order Cat. SH-F-20 ©............. 00000000 $2,50

filament

transformer, 110 v,
input, for use in conjunction with dry rectifiers.
pass 2.25 ampcres.

Twenty-volt 50-133 eycle

It will

In 8 different type case, square, of cadmium blated steel
with four mounting screws built in, size 434 Inches wide by
3% inches high by 4 inches front to back, a 50-80 cycle
filament transformer is obtainable with the same wind-
inga as the 245 power transformer, except that the high
voltage secondary is omiued. Order Cat. 245- sl"lL6

.................................... .$4.5
245-FIL-40 © .. 7.00
For 25 cycles order Cat. 245-FIL-25 ©...... 850

[Any of the above three in the same case ns the 245

power transformer, © $1.00 extra. Add PTC after the

Cat. number.]
A single choke, unshielded, 65 ma rating. 30 henrys
single output filter of
© $1.25

inductance, for B Afltration or
speaker, {8 our Cat. US-S-CH

Polo Engineering Laboratories,
York, N. Y.

Enclosed please find $~————— for which ship at once:
3 Cat. 245-PT @...$8.50 . 245-FIL @..$4.50
O Cat. 245-PT-40 @ 9.50 O Cnt 245-FIL-40 @ 7.00
B Cat. 245-PT-25 @ [2.00 O Cat. 245-FIL-25 @ 8.50

143 West 45th St., New

Cat. SH-S'CH @ 5.00 Cat. SH-F-20 @. 2.50
O Cat. SH-D-CH- @ 6.00 Cat. UN-8-CH @. 1.25
OF-25D @ ..... FR et Sy .. 375

Note: Capadian rcmlttnnce must be by
express money order.

(1 If C.0.D. shipment is desired, put cross here. No
C.O.D. on 25 and 40 cycle apparatus. For these full
remittance must accompany order. The 25 and 40 cycle

post office or

:ga;;;ﬁ;uswlt‘):éarioéh%rgg;.ﬁmcycle label, but you will get
I3 %0000000000000007C000000800000000000 - 0 trereienees
Address ..., 0000000000000
(A5 0000 noa0600000 0. = 88000606 S on . State..............

Five Day Money Back Guaranty
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215 Power Transformer for use with 280 rectifier, to deliver 300 volts D.C.
slightly higher voltage at lower drain and supply fillament voltages.
Cat. 245-U'T price

at 100 milliamperes,

The conservative rating of
the P'olo 245 power transformer
lnsures superb results even at
maximum rated draw. working
up to twelve tubes, including

The Polo 215 power trans-
former s expertly designed
and constructed, wire, silicon
grade A steel core and air gap
large enough to stand the full

Y

rated load. The primary 1s rectifler, without saturation, or
for 110y A.C., 50-60 cycles, BT s M overheating due to uny other
tapped for 82.5 volts in case POLO cause. This ability to stand

POWER_TRANSEORMER
FOLD A NEIRNE LABOASTOMCS
New roan cr

the gaff requires adequate size
wire, core and air gap, all of
which are carefully provided.
At less than maximum draw
the voltages will be slightly

a voltage regulator, such as a
Clarostat or Amperite, 1s used.
The black primary lead s
common. If no voltage regula-
tor is used, connect black lead

to one side of the A.C. line, greater, including the filament
green lead to the other side voltages, hence the 16 ampere
of the line, and ignore red winding will give 2.25 volts

at maximum draw, which is an

lead, except to tape the end
entirely satisfactory operating

For use with a voltage regu-

lator  (82.5-volt primary) use volfage, Increasing to 2.5 volts
red lead and ignore the green Bo}“)"‘ vievz“of] the 245 D"i‘”“ maximum_as fewer than a total
except to tape the end. The lmni %nner - eads nre) pla {lly of nine RF, detector and pre-
secondaries are: high voltage l';"“' f on the nameplate, including liminary audio tubes are used.
for 280 plates, with red cen- e top row. The avoldance of excessive
ter tap to ground; 2.5 volts, hfat ald{s m thte efﬂfclent operé
3 amperes, red center tap to = ation o e transformer an

C plus, for 245 output, single forﬁ.e,“"iﬁ’;]vm%'ﬂ"é‘é cg';';z in the maintenance of good
or pushpull; 5 volts, 2 am- with two secondarles, one of regulation, for excessive heat

increases the resistance of the

peres, red center tap, as posi- icres
windings.

2
tive B lead, for filament of Z5 v 3 amp. for 2452 single

or push-pull, other 2.5 v. 12

280 tube; 2.5 volts, 16 am- The transformer is equipped
peres, red center tap to ﬂé?gegiong’,{m?:mtfﬂapﬁfd' with four slotted mounting feet
ground, for 224, 227 and pen- Shielded case. A and a nameplate with all leads
tode tubes, up to nine heater cable,  with plug Order identified. It is one of the
type tubes, Hence there are Cat. F-2.5-D @....... 3.75 very finest instruments on the

five windings. radio market.

Highest Capacity of Filament Secondary

PECIAL pains were taken in the design and manufacture of the Polo 245 power transformer to meet
the needs of experimenters. For instance, excellent regulanon was provided. to effect minimum change
of voltage with given change in current used. Also, the 2.5 volt winding for RF, detector and
prellminary audio tuhes, was specially designed for high current. to stand 16 amperes, the highest capacity
of any 245 power transformer on the market. Hence you have the option of using nine heater type tiubes.
The shielded case is crinkle brown finished steel. and the assembly is perfectly tight, preventing mechanical
vibration.
The power transformer welghs 11% 1lbs.,, 1s 7 inches high, 4% Inches wide, and 4%’* front to back,
overall.
Elevating washers may be used at the mounting feet to clear the outleads, or holes may be drilled in
a chassis to pass these leads, and the transformer mounted flush.

Advice in Use of Chokes and Condensers in Filter

With the 245 power transformer either one or two single chokes should be used. or a shielded double
choke, depending on the current drain and the capacity of filter condenser used. ‘here the capncm
at the output is 8 mfd or more for a drain of 65 to 100 ma., a single choke will suffice (Cat. SH-S-CH
but where smaller output capacity than 8 mfd. is used on such drain. two such chokes should be used in
series. Next the rectifier, In elther instance, use a 1 or 2 mfd., 530 A.C. working voltage rating
condenser (D.C. rating, 1,000 volts). You may use your choice of capacity at the midsection.

If the drain is to be 65 milliamperes or less, the doublc choke, Cat. S8H-D-CH, may be used for
filtration, instead of two single shielded chokes.

The Polo 245 power transformer may be obtalned for 25 cycles or 40 cycles on special order, as these
are not stocked regularly, and remittance must accompany order. The same guaranty attaches to them as
to all other Polo apparatus—money back if not satisfied after trial of five days. In these the primary and
secondary voltages and taps are the same, only the case 1s deeper (front to back) because of larger
core and wire for lower frequency.

For 40 cycles ordder (éat ‘;ig 1}'_’)”}"-420 000000000000 00000000000000000 ©000000000P % 0" 00000000000006 % sss.goﬂ
5 1 orde at. L S R S - T s
LA 21\0 ¢e:yc Ois‘herm{er for 40 cycles should consist ‘of two shielded single chokes, Cat. SII-S-CH, with 2

mfd. next to the rectifier and 4 mfd. minimum at the Jjoint of the two chokes and at the end of the
filter. For 25 cycles the same holds true, except that the output capacity at end of chokes should be 8
mfd. minimum.]

We Make Special Transformers to Order
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High-Gain Shielded Coils

SHIELDED radlo frequency
transformer for use 8s an-
tenna coupler or as inter-

stage coupler, for screen grid eir-
cuits. The coll 18 wound on a
13%-inch  dlameter bakelite form
with No. 28 enamel wire, primary
on the outsldg. separa'.edl trolln“t!l:e
secondary y  an nsulating
wrapper 42/10,000-1nch thick. This
moisture-proof Insulation s so
shaped that it completely insu-
lates the primary from the sec-
ondary, preventing short-cireuit.
The coll form is mounted
on a wooden base, which
base has the removable
shield bottom fastened to
it.  The drawn alumi-
num shield fits snugly °
over the wooden base,
and coils remain salways
erect and amply spaced
from the shield wall in all
directions. The shielded
colls are sultable for
basebnard or metal chassis
mounting. The four leads i
emerge through an in-
sulated hole in the shield
bottom.

The coil
factory to the shield bottom. Series A coil is iliustrated.

for antenna or plate connection. has a

bralded tinned alloy covering over the insu-
latlon. This alloy braid shields the lead agalnst
stray plck-up when the braid alone 18 soldered
to a ground connectlon. The eutleads are 8 inches
long and are color identified. The wire terminals
of the windings themselves, and the outleads, are
soldered to copper rivets. Each coil comes com-
pletely assembled inside the shield, which 1s 2%
inches square at bottom (slze of shleld bottom)
and 3% inches high. High Ilmpedance primaries
of 40 turns are used. Secondarles have 80 turns
tor .00035 mfd. and 70 turns for .000% mfd.

Junior Model Inductances

The Serles B colls have the same inductance and the ssme shields as the series
A colls, but the primary, instead of being wound over the secondary, with speclal
insulation between, is wound adjolning the secondary, on the form, with 4-inch
separation, resulting in looser coupling. No wooden base 1s provided, as the
bakelite coll form 1s longer, and is fastened to the shield bottom plece by means
of two brackets. No outleads. Wire terminals are not soldered, Order Cat.
B-SH-3 for .00035 mfd. and Cat. B-SH-5 for .0005 mfd.

ONE primary lead-out wire from the coll,

— £ 3¢
1T
-

BP-6 Is the coil at
bottom.

comes already mounted on a shellacked wooden base, which is fastened at the

The external appearance of the shield, with four 6/32 machine
screws and nuts, which are supplied with each coil assembly.

Precisely Matched for Gang Tuning

gang tuning. These coils are spcclally sulted for gang condensers, because

the inductances of all are identical for the stated size condenser. The coils
are matched by a radio frequency oscillator. The color scheme 1s as follows:
shielded wire outlead is for antenna or plate; red is for ground or B plus. (These
options are due to use of the same coil for antenna coupling or interstage coupling.)
Bluo is_for grid and yellow is for grid return. For .00035 mfd. the Cat. No. 1s
A-40-80-8, For .0005 mfd. the Cat. No. is A-40-70-8.
Where a band pass filter circult fs used the small coupllng coll to unite clrcuits 1s
Cat. BP-6. The connectlon 1is illustrated herewith.

EX’I*IIEME accuracy in winding and spacing 1is essential. for coils used In

Coils for Six-Circuit Tuner

Series C coils for use with slx tuned circuits, as in Herman Bernard’s six-circuit
tuner, are wound the same as type A shlelded colils, but the shields are a little
larger (3 1/168-inch diameter, 3% Inches high), and there are no shield bottoms,
as a metal chassis must be used with such highly sensitive cricuits. Fasten the
brackets to the shleld and then, from underneath the chassls, fasten the other arm
of the two brackets to the chagsis. Order Cat. C-8-CT-5 for .0005 mfd. and Cat.
C-8-CT-5 for .00035 mfd. Six matched coils are furnished. If band pass filter
coupling coll is desired order Cat. BP-6 extra.

For a stage of screen grid RF, either for battery

e

1
T, ' //

" )
@ Y&
/ @ S
@ |k

o

type tube, 222, or AC, 224, followed by a grid-leak-
condenser detector, no shielding is needed, and higher
per-stage amplification is attainable and useful. This
extra-high per-stage gain, not practical where more
than one RF stage is used, is easily
obtained by using dynamic tuners.
Two assemblies are needed. These
are furnished with condensers erected
on a socketed aluminum base. Each
coil has its tuned winding divided
into a fixed and a moving segment. The
moving coil, actuated by the con-
denser shaft itself, acts as a vario-
meter, which bucks the fixed winding
at the low wavelengths and aids it at
the high wavelengths, thus being self-neutralizing and
maintaining an even degree of extra-high amplification
throughout the broadcast scale.

Two assemblies are needed. For AC operation (224
RF and 224 or 227 detector), use Cat. BT-L-AC and
BT.R-AC. For battery or A eliminator operation

(222 RF and any tube as detector), use Cat. BT-L-DC
[« and BT-R-DC.

Screen Grid Coil Co., 143 West 45th Street, New York (Just East of Broadway):

BT-L for the antenna stage and BT-R for the detector | Enclosed please find $..... ... (Canadian must be express or P. O. Money Or
input. BT-L consists of a small primary, with suitable send me prepaid the following y Order), for which
secondary for the .00035 mfd. condenser supplied. BT-R (J A-40-80-8, each ................ veee. $2.25 $1.00
has two effective colls: the tuned combination winding 1In I Matched set of four A-40-80-8. . 10,00 . a0
the RF plate circuit, the inside fixed winding in the A-40-T0-8, each ...........,. .225 100
detector grid clreuit. Matched set of four A-40-70-S........ 10.00 a0
The moving colls must be ‘‘matched.”” This 1s done BT-L-AC and BT-R-AC, bled, with cond . link, socket and base, per pair 8. 0
as follows: Turn the condensers until plates are fully {0 BT-L-DC and BT-R-DC. assembled, with condenser, link, socket, base, per palr. 6'00
enmeshed, and have the moving coils parallel with the CJ C-6-CT-5, set of six .0005 mfd. matched coils for six-cireult tuner. 13-00
firted winding. Tune in the highest wavelength station ] C-8-CT-3, set of six matched .00035 mfd. coils for six-circuit tuner. 13'50
receivable—above 450 meters surely. Now turn the moving O BP- 0¢0609.0000000095050000a000 000000,000000 090090029p000000000 : -3
coils half way round and retune to bring in the station. O EQ-100, equalizer of 20-100 mfd. capacity, made by Hammarlund 4
The setting that represents the use of lesser capacity of (Note: All colls come with shields. except BI’-8 and BT-L. SRR REEEPRINY- 1]
the condenser to bring dln that lt;&lolr:)oh th{ed correc'.uoi\e.
J¢ gang tuning 1s used, put a Q mmfd. equalizing E
e - across the Secindary In’ the antenna. elrcuit “snd NAME........... el el e < TR - e ADDRESS............. e S 8000660000000
T8 (0 Qe i (7 0 D GoCa () BeEe I CITY et = 0GBO000 09885808 TR, . STATE............... .

O 1f ordering C.0.D. put cross here. Post office fee will be added to prices quoted.
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Balkite Push-Pull Receiver

The Isakelite A-5 Neutrodyne, one of the most sensitive commercial
receivers ever developed; 8 rtubes, including 280 rectifier. Wholly AC
operated, 105-120 v. 50-60 cycles; in a table model cabinet, genuine wal-
nut, made by Berkey & Gay,

Three stages of tuned RF, neutralized. so there’s no squealing; easy
tuning; operation on short plece of wire indoors perfectly satisfactory; no
repeat tuning points; no hum; phonograph pickup jack built In; excellent
tone quality; good selectivity. Two posts are accessible for connecting the
field coil of a DC dynamic speaker.

The parts of which this receiver is made are all ace-high and the
wiring is done with extreme expertness, by Giltillan. The power supply
is exceptionally fine, the set being worked at 507 less than the rated
capacity of the power transformer and chokes, assuring long life. There
is no hum. as filtration is remarkably good.

The illuminated drum dial, at center, reads 0-100 at left, and at right
has a blank space in which to write call tetters. "The little knob at left
is the volume control, and the one al right is the AC switch. FEach RF
stage is filtered and Dypassed individually. and the RF coils, tuning con
denser and power transformer are separately
and totally shielded. The lead from antenna
binding post to antenna winding of the first

coil is of shielded wire that is grounded
Also, the rcceiver as a whole is totally OO
shielded, with metal chassiz and metal unde - .

so there is no stray pickup. Ca
G, list price $135; net price. . .

Silver-Plated Coils

Wonnd with nan-msulated wire plated with genuine
silver. on grooved forms. these coils afford high efficiency
because of the low resistance that silver has to radio
frequencies. The grooves in the moulded bakelite formns
insure accurate space winding, thus redueing the dis-
tributed capacity. and keep the number of turns and
separation constant. Henece the secondary reactances are

identical and ideal for gang tuning. Fixed Condensel’s High_Voltage Meters

The radio frequency transformer may be perpendicularly
or horizontally mounted, and has brared holes for that
purpose. 1t has a center-tanped primary. so that it may
he used as antenna ocoil with bhalf or all the primary in
cireuit, or as interstage coupler, with all the primary on
a screen grid plate circuit, or half the primary for any
other tvpe tubes, including pentodes The three-cireuit
tuner has a center-tapped primary. also. This tuner is of
the single hole panel mount. but may be mounted on a
chassis, if preferred. by using the braced holes. Pair
consists of RF transformer and threc-cirenit tuner. both
for 0005 mfd. only. Order Cui G-RF-2CT, Z 8
list price $5.00: net price.. - . .

Dubilier Micon fixed condensers, type 642, are

o 3 o available at following ca iti and prices:
Shlelded Lead-ln ere 0001 mefd. ' - rd olq;'saCI = p 20¢

00025 mfd
L0003 mid
.00035 mfd
001
0015
.002

O‘v.y.v.v.v.v.v.v‘v \/
QLRAHAIRK

No 18 solid wire, surrounded by a solid rubber insulation covering, and above
that a covering of braided copper mesh wire, which braid os to be grounded, to
prevent stray pick-up. This wire is exceptionally fine for antenna lead-in, to avoid

Order Cat.

MICON .0001 etc. at prices stated.

pick-up of man-made static, such as from clectrical machines. Also used

for the first time although long used in the best grade of commercial
receivers. Order Cat. SH-LW. List price 9¢ per ft.; net price per foot

— p— —_——-———.—_————————I

Guaranty Radio Goods Co.. 143 West 45th St., New York, N. Y.
(Just East of Broadway)

Enclosed please find §.......... (Cunadian must

30c500ac0a00600000080 he
express or post office money order, for which please ship:
[0 BAL-AS @. $44.00 [0 Ft. of SH-LW OM-600 @.... $4.95
O MTVD @ ... 3.9 @..... Seope f F-300 @. ey

O .
O G-RF-3cT @ 248 O H-DDD @...83.00 3 5700 ® ¢
0O R-245 @..... 11.40 0 SH-RFC @... 50¢ ad
O If C.0.D. shipment is desired put cross here.

Your Name ...... ... ... B00BGE006EREE90000
Address ... ... 58000000000000000 e

CUY . e . State........ 9

.. 1oe All are quaranteed
15¢ electrically perfect and
17¢ money hack if not
17¢ satisfied within five
18¢ days.

10
advantage in the wiring of receivers, as from antenna post of set to antenna coil, or
for plate leads. or any leads, if long. This method of wiring a set improves
selectivity amnd reduces hum. This eoil s now appearing on the general market

5¢

New Multi-Tap Voltage Divider

3,000 3,000 2,000 2,000 800 7

[ ] ¢ 00500 GG etuegy 87 i i @

r Ty e

PO SE R e R ot g G

¢ 50 50 50 100 200 400 450 500 550 600 50
The resistance values between the twenty taps of the new Multi-Tap

Voltage Divider are given above. The total is 17,100 ohms and affords
nineteen different voltages.

The Multi-Tap Voltage Divider is useful in all eireuits, including push-pull and single-
sided ones, in which the current rating of 100 milliamperes is not seriously exceeded and
fihe.maximum voliage is mot more than 400 volts. Higher voltages may be used at lesser
ratn,

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 resistances. By making connection of grid returns to ground,
the lower voltages may he used for nhegative bias by connecting
filament eenter, or, in 227 and 224 tubes, cathode to a higher

voltage.
If push-pull is used. the current in the biasing section is almost $ 90
doubled, so the midtap of the power tubes’ filumert winding would L]

go to a lug about half way down on the lower bank.
Order Cat., MTVD, list price $6.50, net price.

R-245 Set and Tube Tester

With the R-245 Tube and Set Tester you plug the cable into a
vacated socket of a receiver. putting the removed tube in the tester,
and using the receiver’s power for making these tests: Plate current,
on §-29 or 0-100 ma. scale, changed by throwing u built-in switeh;
0-60, 0-300 v. DC. changed by moving one of the tipped cables to
another jack: fllament or heater voltage (AC or DC). up to 10 volts, or
any other AC voltage soutrce, measured independently. up to 140 volts,
including AC line voltage Also screen grid voltage and screen grid
current may he read by following connections specified in the new §-page
instruction sheet.

Euch meter may be used independently. The two test leads, one red.
the other black, with tip jack terminals, enable quick connection to
meters for independent use.

With this outfit you can shoeot trouble in receivers and test circuits
using the following tubes: 201A., 200A, UX199, UX120, 210, 171, 171A,
112. 112A, 245, 224, 292, 226, 227. and pentodes.

When the R-215 is plugged into the vacated socket of a set and
the removed tube is placed in the proper socket of the ‘lester. the
receiver’s power supplies all the voitages and curremis. You see the vital
tests made right before your eyes, all three meters registering imme-
diately, all three reading at the sume time.

Here are some of the questions answered by (he Tester when plugged
into the receiver:

What is the filament or heater voltage (no matter if DC or AC)?
What 1s the plate voltage at the plate itself? What is the plate
current drawn by the tube? Is the tube in good condition or does
it require replacement? What s the grid biag voltage? What is
the cathode voltage? What is the screen grid voltage? Resides. when
meters are used independently. you can answer these questions: What fis
the screen grid current? What is the line voltage (no mater if AC
or DC)? Ts the ecircuit continuous or is it open? What is the total
plate current drawn in the receiver? What are the respective I3 voltages
at the 13 Dbatteries or volitage divider?

Order Cat. R-245. List price, $20; net price..

10c  .00025 with clips. 29c¢

Double

0-300 v.. 200 ohms per volt. Cat. F-300 @ $2.59
. 0-500 v., 233 op.v. Cat F-500 @...... 3.73
Drum D]al 0-800 v.. AC and DC (same meter reads

boti) ; 100 ohms p.v. Order Cat. M-600 @ 4.95

Shielded RF Choke

Excellent in detec- ;An etﬁcien:1 I(ratl_'m

7 ireui requency choke in

:J:r inpl:?nlucswc;lFt ‘ a shielded case.

. Inductance, 54

leads of radio fre- millihenries. Useful

quency  tubes  to for all RF chok-
purify signals. ing.

I Hammarlund double drum dial, In some instances one outlead i3 connected to
each section individually tunable. case, so use this lead for B-plus or for ground,
Order Cat. H-DDD. otherwise ground the case additionally.

List price $6.00; net $3 00 Order Cat. SH-RFC. List price, $1.00; 50C

I price ... . net Price .........cieeiiiiiin.. . .
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