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High-Gain Shielded Coils

SHIELDED radio frequency
transformer for use as Au-
tenna coupler or as inter

stage coupler, for screen grid cir-
cuits. The coil s wound on &
1%-inch diameter bakelits form
with No. 28 enamel wirc, primary
on the outside, separated from the
secondary by an  insulating
wrapper 42/10,000-inch thick. Tnis
moisture-proof insulation is so
shaped that 1t completely insu-
Jates the primary from the sec-
ondary, preventing short-circuit.
The coil 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 always
crect and amply spaced
from the shield wall in all
directions. The shielded
coils are suitable for
basebnard or metal chassis
mounting. The four leads
emerge through an in-
sulated hole in the shield
hottom.

The coil comes already mounted on a shellacked wooden ' hase, which is fastened at the The external appearance of the shield, with four 6/32 machine
factory to the shield hottom. Series A coil is illustrated. screws and nuts, which are supplied with each coil assembly.
Precisely Matched for Gang Tuni
OI{\']J pritmurl;)' 1('?.(1—0;“.‘ wire (l'(:r.r:’ t‘.hel coil. EXTREME accuracy in winding and spacing is essential for coils used in
or antenna or plate connection, has 4 gang tuning. These coil ially s J ause
braided tinned alloy covering over the insu- e s are specially sulted for gang condensers, hecause

the Inductances of all are identical for the stated size condenser. The eoils

Jation. Thig alloy braid shiclds the lead against are matched by a radio frequency oscillator. The color scheme 1is as follows:

stray pick-up when the braid alone is soldered

to a ground conncction. The outleads are 6 inches shielded wire outlead is for antenra or plate; red Is for ground or B plus. (These
long and are color identified. The wire terminals optlong are duc".o use of the same coil for antenna coupling or interstage coupling.)
of the windings themselves, and the outleads, are Biue is for grid and green is for grid return. For .00035 mfd. the Cat. No. is
sollde{;d to Cg{)pduri rlvdets_h Ea‘crl\lgou c;,?es m2m%- A-40-80-8, For .0005 mfd. the Cat. No. is A-40-70-S.

pletely assembled iInside the shleld, which is 23 Where a band pass Hlier circuit is used the small coupling coil to unite circuits is
inches square at bottom (size of shield hottom) Cat. BP-6. The connection is illustrated herewith.

and 3% inches high. High iinpedance primaries
of 40 turns are used. Secondaries have 80 turns
for .00035 mfd. and 70 turns for .0005 mfd.

Coils for Six-Circuit Tuner
Junior MOdel lnductances Series C coils for use with six tuned circuits, as in Herman Bernard's six-circuit

tuner, arc wound the same as type A shielded coils, but the shields are a little

The Serles B coils have the same Inductance and the same shields as the series larger (3 1/16-inch diameter, 3% inches high), and there are no shield bottoms,
A coils, but the primary. instead of being wound over the sccondary, with 151’9_“3‘ as a metal chassis must be used with such highly sensitive cricults. Fasten the
Insulation between, is wound adjoining the secondary, on the form, with Y4, -inch brackets to the shield and then, from underneath the chassis, fasten the other arm

separalion, resulting in looser coupling. No wooden bhase is provided, as the ‘ack q 3 ~ R (T 3 .
bar:(ell(e coil form is longer, and is fasgv.ened 1o the shield bottom plece by means of the two hm(le(t‘i'_to 'Ege 92‘;““' “?‘%er (fi"" C Gf' T-5 for .0005 mfd. and Cat.
of two brackets. No outleads. Wire terminals are not soldered. Order Cat. C-6-CT-5 for .00035 mfd. Six matched coils are furnished. If band pass filter

B-SH-3 for .00035 mfd. and Cat. B-SH-5 for .0005 mfd. coupling coll is desired order Cat. BP-6 exira.

‘ n For a stage of screen grid RF, either for battery

o= ’ lo] tvpe tube, 222, or AC, 224, followed by a grid-leak-

//_ > y condenser dete(‘ttor, no shiclding is nceded, and higher

/ o per-stage amplification is attainable and useful. This

/ ; extra-high per-stage gain, not practical where more
/////«//( = o than one RF stage is used, i 1

, is easily

= o i f)htavned by wusing dynamic tuners.

i)/ Two assemblies are needed. These

are furnished with condensers erected

Y A on a socketed aluminum bhase. Each

: \ i coil lhas its tuned winding divided

3 » oy, into a fixed and 2 moving segment. The

(0 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-ncutralizing and

maintaining an even degree of extra-high amplification
throughout the broadcast scale.

i

=%
N

aa @ //////43

3 Two asscmiblies are needed. TFor AC operation (224
RF and 224 or 227 eletector) C BT-L-

=, , use Cat. L-AC and

/////// ,/@‘v BT-R-AC. For battery or A eliminator operation

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

o o and BT-R-DC.

— . om——

®
)

T @

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

Enclosed please find $.... (Canadian must be cxpress or P. 0. Money Order), for which

BT-L for the antenna stage and BT-R for the detector .
gsend me prepaid the followin

input. BT-L consists of a small primary, with guitable

ecenda for the .00035 mfd. condenser supplied. BT-R [ A-40-B0-8, each ..............ooamvns . O B-8SH-3, each ... .
iac: g\'gyeﬂ'ecti';'e coilg: the tuned combination winding in [” Matched set of four A-40-80-S.... . rE_]‘i\xia\r‘«x‘hetrl set of fou :
the RF plate circuit, the inside fixed winding in the C14-40-70-S, each ......... " 2.25 ﬁ\[ﬂ 'I-o. each ........... 1.00
detector grid clrcuit. - [ Matched set of four A-40-70 . 10.00 A {llc hed set of four B-SH-5. . 1.00
The moving colls must be ‘‘matched.’” This 1s done O BT-L-AC and BT-R-AC, assembled, with condenser, link, socket and base, per peir 6.00
as follows: Turn the condensers untll plates are fully 0 BT-L-DC and BT-R-DC. assembled, with condenser, link, socket, base, per pair .00
enmeshed, and have the mosing colls parallel with the C1C-6-CT-5, set of six .0005 mfd. matched coils for six-eircuit tuner.. 1250
fixed winding. Tune in the highest wavclength station [3C-6-CT-3, set of six matched .00035 mfd. eoils for six-circult tuner 1750
recelvable—above 450 meéers surelyi l];\lxi)w turn L'I.he x;mtvimg Egg-(lioo. ..... fa: e i cagacity. made by Hammarian 5 ‘50
q an ctuni o bring In he station. e , equallzer o 4 » k¢ A ' 25
Soils alf way sound d e 7 (Note: All coils come with shields, except BP-6 and BT-L.) 35

The setting that represents the use of lesger capacity of
the condenser to bring In that station 1is the correct oOne.

If gang tuning is used, put a 20-100 mmfd. equalizing NAME..cocoreenreerenrons lele ®00500000 ADDRESS. ...
condenser across the secondary iIn the antennz circuit and
adjust the equalizer for a low wavelength (300 meters CITY....... N r-r- S R . STATE. . oo

adjust the equalizer for & flow warelength H0 BEEE o p L rering ©.0.D. put cros here.  Post ofice fee will be added to prices quoted.
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Detuning Changes Quality

When the Carrier is Suppressed Relative to One Side
Frequency, Distortion Results

By . E. Anderson

Technical Editor

I we accept the coneeption that a modulated wave consists
I of a carrier and two side frequencies it is easy to show how

the side frequencies are suppressed by the tuner when the
circuit is tuned accurately to the carrier frequency, and it is
also easy to show the effect of detuning the circuit, for example,
detuning it to the point where it is exactly resonant to one of
the side frequencies.

A typical resonance curve is depicted in Fig. 1.
selectivity this curve represents is of no interest since the
frequency scale is not given in _quantitative terms. If F is the
carrier frequency and F1 and F2 the two side frequencies the
curve represents the case when the circuit is tuned exactly to
the carrier frequency.

The amplitude of the carrier voltage developed across the
tuned circuit is represented by the vertical distance FA. Since
the circuit is tuned to F, the amplitude of the signal at this
frequency is greater than that of any other frequency, and since
the side frequencies are different from the carrier the ampli-
tudes of the side frequency voltages developed across the tuned
circuit are less. These amplitudes are given by the vertical
distances T:A; and F.A. for the lower and the upper side fre-
quencies, respectively. The vertical distances AAl and AA2
shown in dotted lines, represent the suppression of the side
frequency voltages.

Just what

Suppression Large

The suppression indicated is comparatively very large. This
means one of two things, first, that the side frequencies differ
greatly from the carrier frequency and that the selectivity is
moderate, or second, that the side frequencies differ but little
from the carrier and that the selectivity is great. If the side
frequencies differed still. more from the carrier frequency the
vertical lines representing the side frequencies would recede
further from the line representing the carrier, F1 toward the
left and F2 toward the right. The suppression would then he
still greater because the sclectivity curve continues to fall as it
recedes from the maximum point F, and therefore the trans-
mission on the side frequencies. that is, the voltages developed
across the tuned circuit at the side frequencies, would be much
lower.

There is no frequency band involved in this case and therefore
there can be no sidebands. There is only one modulating fre-
quency and hence there are only two side frequencies at equal
distances from the carrier. The modulating frequency is rep-
resented by FouF and F—T: which are numerically equal.

Effect of Detuning

The effect of detuning the circuit can be seen by moving the
frequency system F1, . and F2 with respect to the resonance
curve. In the ordinarv recever this is done by turning the
tuning condenser, in which case the curve moves with respect to
the fixed frequencies. In the superheterodyne it is done by
turning the oscillator condenser. in which case the frequency
svstem, in the intermediate amplifier. moves with respect to the
fixed resonance curve. Whether it is done in one way or the
other the result can he represented by the same diagram. Fig. 2
shows the case in which the relative motion of the two have
beer done so that the upper side frequency 2 falls at the peal

AMPLITUDE

Fi F FrL

FREQUENCY

FIG. 1
A RESONANCE CURVE WITH A SUPERPOSED FRE-
QUENCY SYSTEM CONSISTING OF A CARRIER F AND
THE TWO FREQUENCILES F1 AND F2. THE CIRCUIT IS
ACCURATELY TUNED TO THE CARRIER. .

of the resonance curve. The carrier frequency falls at a dis-
tance to the left of the peak and the lower side frequency F1
falls at a point still further to the left, or just twice as far,

Now observe that the upper side frequency is brought out
more strongly than the carrier, that is, relatively. The side
frequency voltage is much less than the carrier frequency
voltage in the first place, and may be afterward, too, but the
difference will be less because the side upper side frequency now
rates 100 per cent. and the carrier less than 50 per cent. Also
observe that the lower side frequency has been suppressed
much more than it was in the first case.

The question now arises as to the effect on the quality of this
suppression. We cannot say definitely because there are many
factors entering into the problem which cannot be taken into
consideration here, and also because we are here dealing with
only one modulating frequency. We must consider at least
two modulating frequencies if we are 1o say whether there is
any rclative suppression between the two.

However, we note that the vertical distance AF2 is much
greater than the vertical distance AF1. If these two vertical
distances were the same we would be justified in assuming that

wWwWw americanradiohistorv com
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FIG. 2
THE SAME RESONANCE CURVE BUT WITH THE

FREQUENCY SYSTEM PPLACED SO THAT THE HIGHER

SIDE FREQUENCY FALLS ON THE RESONANCE PEAK.

THE CARRIER AND THE LOWER SIDE FREQUENCY
ARFE SUPPRESSED

there would be no distortion, at least not of the simple amplitude
type. But they are not equal. The upper side frequency is
tuned in more strongly than the lower side frequency is sup-
pressed. Without going into the detailed reasons for the con-
clusion, we may say that the modulating frequency will be de-
tected more strongly than it would have been had there been
no suppression, relatively, of any of the frequencies.

Translating this conclusion into practical terms, we would say
that. if the modulating frequency s 10,000 cycles it would be
stronger after detection than if it is 1,000 cycles. In other
words, if the carrier is modulated with a large number of ire-
quencies ranging from 30 cycles, say, to 10,000 the higher modu-
lating frequencies would be stronger than the lower. The
hissing sounds would be prominent in the output. This is borne
out by aural observations. Such observations also tell us that
there is more serious distortion than simple amplitude discrimi-
nation. This is to be expected since the carrier frequency is
suppressed.

Opposite Kind of Detuning

In Fig. 3 the relative shift between the frequency svstem and
the resonance curve has been efiected in the opposite direction
to that in Fig. 2. Now the lower side frequency falls on the
resonance peak while the carrier frequency and the upper siude
frequency are suppressed. The resulting effect of this detuning
is about the same as that of Fig. 2 because the resonance curve
is very nearly symmetrical. It is exactly symmetrical when
plotted on a frequency ratio basis but slightlv unsymmetrical
when plotted on a straight irequency basis. However, when
the modulating irequency is small compared with the carrier
frequency there is no appreciable difference.

In practice the detuning never amounts to as much as that
shown in either Fig. 2 or Fig. 3, because if it is the quality is
noticeably distorted, and the operator will tune the set morc
accurately. However, it is rarely that the tuning is done so
accurately that the carrier falls exactly on the pcak of the reso-
nance curve unless the tuning is done with the aid of a meter
to show exact resonance. When tuning in distant stations the
adjustment is usually more accurate because it is necessary i
order to hear the signals.

When the detuning is somewhere between that indicated
either in Fig. 2 or in Fig. 3. there is very littte distortion of
the signal, unless the tuning syscem is exceedingly selective.
For small amounts of detuning the output is practically the
same as when the circuit is tuned exactly.

Amplitude of Carrier and Selectivity

The question of the dependence of the selectivity on the
amplitude of the signal impressed on a given tuner often arises.
For example is the seclectivity of a given circuit greater when
1 feeble distant station is tuned in that when a strong local
station is tuned in? The temptation is strong to answer this in
the affirmative because appearances favor such a replv. But
the answer must be an emphatic negative. The selectivity is 2
property of the tuner and that property does not change with
the intensity of the signal impressed. The selectivity is just as
great when a strong local station is tuned in as when a weak
distant station is nursed to andibility.

s Rt

AMPLITUDE

Fy
FREQUENCY

FIG. 3
THIS REPRESENTS A DETUNING IN WHICH THE
LOWER SIDE FREQUENCY FALLS ON THE RESO-
NANCE PEAK. THE UPPER SIDE FREQUENCY AXND
THE CARRIER ARE SUPPRESSED.

The need for a greater selectivity when a strong local station
is in operation is a ditferent matter. A given tuner may be
quite selective enough to separate two distant stations even
though they may be separated by only one or two channels.
vet that tuner may uot he selective enough to separate two local
stations as much as 5 channels apart. Or it mav not be able
{o suppress the signals from a local station sufficiently to hear
those of a distant station cven if thev are as much as 25
channcls apart.

The fact that a strong local station jorces itself in on the
signals from a distant station makes it appear that the tuner
is less selective on the stronger signals. One might as well say
that a pound is heavier when a small child liits it than when a
man does it. It only appears heavier to the child. because the
child does not have so much lifting power.

Vet we have already stated that there is likely to he a greater
suppression of side frequencies from a distant station than from
2 local. That is true but not because the selectivity of the cir-
cuit changes of itself or as a result of the signal. The greater
apparent selectivity may be due to greater accuracy of tuning or
because of a peculiarity of the ears, The car is relatively more
sensitive to weak signals than to strong.

1i the receiver could be adjusted so that the signal input from
4 local station is the same as that of a distant one without in
so doing changing the circuit selectivitv, the apparent select-
ivity would be the same in the two cases, just as the real
selectivity is.

Six-Circuit Tuner
Construction Next Week

A new metal chassis being made for further experimenting
with the Six-Circuit Tuner was not delivered in time to enable
the presentation of intended report on results, as the mechanic
took sick. so this week we draw a blank. But next week the
constructional article will he published, and combined with it will
he tlie report on the new chassis.

It has been found that shielding oi the tuning condensers
themselves is not absolutely necessary, but arrangements will
be made so that those who desire to shield even the condensers
mav do so. The circuit, for the honefit of those who haven't
read of it before, consists of a band pass filter with two tuned
circuits, and followed by three stages of screen grid tuned RT.
The sixth tuned circuit is the series with the ground lead to
the antenna coil only, to compensate for the rising characteristic
of tuned RF. o

It is expected that this four-tube tuner, with its 227 power
detector and two stages of resistance-coupled audio, w1‘11 prove
to he one of the most sensitive of all receivers. It js in semi-
final form after six weeks, and only slight changes, if any, will
be introduced, as compared with the diagram published last
week. April 26th. )

What the circuit has done will he told in the constructional
article. —Herman Bernard.
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Wanted: Pat Analogies

Side Frequencies Hard to Parallel by Exact Example

TeEcENICAL EDITOR:

QU have discussed sidebands and side frequencies a num-
Y ber of times and each discussion helps us fans to get a

clearer understanding of the phenomenon of modulation.
I believe that the more analogies are drawn between various
phenomena the more nearly complete does the understanding
become. Your explanation of side frequencies in terms of rela-
tive speeds of two motor cars going in the same and in the
opposite directions points out a mathematical simlarity but it
does not show any relationship between speeds and frequencies,
One difficulty in my mind is that the two side freguencies can
exist at the same time but two cars cannot go in the same and
in the opposite directions at the same time. llence the two
relative speeds cannot co-exist.

The analogy between the Doppler effect and the side fre-
quencies was very interesting and instructive. Personally 1
have never observed the phenomenon of the changing pitch,
although I have passed bells on a train thousands of times.
However, 1 have no doubt that I shall observe the effect the
next time 1 have an opportunity. If this change in piich is real,
and I have no doubt that it is, this analogy is much better than
that of the two cars. But still I cannot see how the approach
and the recession frequencies can exist at the same time. To
make the analogy complete, it seems to me, they would have
to be audible to the observer at the same time.

I wonder if the side frequencies are ever low enough to be
heard. When a radio frequency is modulated with an audio fre-
quency it is my understanding that the side frequencies are of
the same order of magnitude as the radio frequency. Would it
not be possible to modulate the radio frequency in such manner
that at least one of the side frequences falls within the audible
range? If that could be done it seems to me that the existence
of the lower side frequency at least could be demonstrated.

A discussion of these questions would be welcome to me, and
[ am sure that there are many others who would appreciate it
also.—F. S. Middleton.

It is true, as Mr. Middleton says, that the analogies given to
elucidate side frequency production are not exact. It is very
difficult to find analogies which are exact without introducing
phenomena that are no less complex. If the process of modula-
tion cannot he visualized from the mathematical formulation it
must be visualized piece-meal with the aid of analogies as close
as can be found. and it may be necessary to utilize several
analogies to explain one thing, accepting those features that fit
and rejecting those that don’t. The main difficulty with the
two analogies given, that is, the motor car analogy and the
Doppler effect analogy, is that the two side speeds, or the two
side pitches, do not co-exist. But they do co-exist in the ob
server’s mind after both have heen observed.

One Who Builds His Own

One who builds his own set can select the cahinet that
suits his own tastes, or the tastes of his wife. and the same
applies with respect to the speaker. Perhaps he will want a
receiver in which the speaker is dissociated physically with
the set in order to take advantage of the flexibility this ar-
rangement affords. The man who buys a commercial receiver
must accept the speaker that is in the cabinet or else buy a
receiver without a cabinet.

One strong argument for building one’s own receiver is that
it is possible to make it up to date. New things and ideas con-
tinually spring up in radio. which are published in the technical
papers. The commercial receivers will not have these things
incorporated for at least a vear. During the interim the man
who builds his own can enjoy the benefits of the new lideas
and developments. By the time these are put into commer-
cial receivers and thus made available to the man who buys
his receiver other ideas have sprung up which make the com-
mercial model out of date. not as far as the general public is
concerned but as far as the technically minded are concerned.
When the man who buvs a commercial receiver is heginning
to enjoy the fruits of new developments, the man who builds
his own is alreadv enjoving still more recent developments.

The man who builds his own does not have to sacrifice
sensitivity. selectivity, quality, ease of oneration. appearance,
or any other characteristic of a good recciver, and he does not
have to expend enormous sums of money for his set. Not
at all. Neither does he have to junk the whole receiver when
a new model comes out. He can really have a superior re-
ceiver from everv view point at a cost comparable with the
cost of a commercial receiver of the highest type. Moreover,
he gets all the fun out of building the receiver according to his
ideas. and that is a large part of the total enjoyment without
a doubt.

S pevper avinaiod suusiamrairy grounaed, since the ground
lead to antenna post of the converter goes to the ground
~ through the first choke coil. In other instances best results are
obtained only with the regulation aerial, with connection of the
ground lead omitted. But in any instance the ground post of
the converter must be connected to the ground post of the
receiver, as the recciver’s ground post is B minus, and it is
necessary to pick up the B minus lead to get any plate current
in the converter. If it so happens, as it rarely does, that the
receiver is grounded through a condenser, then B minus from
the receiver must be picked up specially.

Thus the converter is AC operated, furnishing its own heater
voltage and current, and depending on the receiver for B volt-
age. The converter can be used, as diagrammed, only where
there is AC house wiring, but it can be used on any and every
type of receiver, whether battery-operated or AC. It can be

Suppose we have a tuner which is so sharp that only one ot
the side frequencies can be accepted at a time. Then as far as
observation is concerned the two side frequencies would not
co-cxist either. That limitation brings the analogies a little
closer together.

The relationship between speed and frequencies is very inti-
mate, although at first it seems to be quite remote. Frequency
is a measure of angular velocity, or angular speed. It tells how
many times a second something revolves. In the case of a radio
signal that “something” is signal vector. The signal may be
regarded as a force of constant magnitude rotating at a unitorm
rate, and that is a rotating vector. Suppose we represent the
signal by the minute hand of a clock. This has a certain length,
representing the amplitude of the signal. It has also a direction
at any instant but this direction is continually changing at a
uniform rate. Thus we have a vector of constant length rotat
ing uniformly. Now let us look at this vector, the minute hand,
in a direction at right angles to the usual direction.  That is,
we look at it from the side instead of from the front. Does the
length of the minute hand appear to be the same all the time?
It does not. It varies according to its position on the dial. The
apparent length of the minute hand varies in the same manner
as the intensity of the radio signal, and from this fact we get
the idea that the radio signal is a rotating vector.

The question of getting an audible lower side frequency is
easily disposed of. Set up an oscillator covering the same range
as the hroadcast receiver and then tune in any station. Turn
the oscillator condenser. The characteristic squeal will be
heard. This squeal is nothing but the lower side frequency of
the carrier of the station tuned in and the frequency generated
by the oscillator. At zero Dbeat this side frequency is zero.
Hence it can be varied from zero. through the entire audible
scale. and then away up without limit.

While the lower side frequency can be heard directly as a
disagreeable squeal, or as a steady audio tone. it is also possible
to receive the broadcast station’s signal on the upper side fre-
quency with another receiver, provided this receiver is tuned to
a frequency about twice as high as that of either the carrier
or the oscillator frequency.

The upper and lower side frequencies can also be heard simul-
taneously if we lower the two beating frequencics so that the
upper side frequency falls inside the audibility limits. Suppose
we sound two organ tones at the same time, one 64 cvcles per
second and the other 96 cycles per second. Both these tones
can then be heard and also their two side irequencies, namelv,
the lower 32 cycles per second and the upper 160 cvcles per

second. The distinctness with which the two side frequenciqs
are heard depends on the detecting ability of the cars.—J. I5.
Anderson.

Impedance Depends on Current

Consider the rate of change of current and voltage in a
load impedance. let us explain the meaning. Suppose there
is a circuit in which alternating current is tlowing. The
current rises and falls in magnitude as well as reversing in direc-
tion at regular intervals. Suppose at a certain time the current
changes one milliampere in one-millionth of a second. The time
rate of change of that current is then 1.000 amperes per second,
or it is one milliampere per microsecond, which is the same
thing.

The rate of change is not the same at every instant. At the
time the current is maximum in one direction or the other the
rate of change is zero. At the time the current is zero, which
occurs twice every cycle. the rate of change is greatest.

The impedance that a circuit offers 10 a current is usually said
to depend on the frequency, and that is correct because the rate
of change of the current depends on the frequency. Really the
impedance at any instant depends on the rate of change of the
current. The greater the rate of change. the greater the impe-
dance. the voltage being held constant. It is on this fact that the
equivalence of the two view points of a modulated wave depends.
When a wave is modulated it does not have the same rate of
change at every instant as it would have if it were unmodulated.
Hence the impcdances are different. Therefore, when the
wave passes through a condenser, or an inductance coil, or 2
tuned circuit, the modulated wave will change in a manner dif-
ferent from the wav a pure wave will change. If the wave
passes a tuned circuit the tendency is for the modulation to be
tuned out. provided that the tuned circuit is adjusted to the
carrier. If it is adjusted to a side frequency. even if we admit
this to be fictional. the tendency is for the side frequency to he
emphasized and the carrier to be tuned out. The tuned circuit
is ordinarily adjusted to the carrier and therefore the side
frequencies are partly tuned out.

e s vMUNIIOY . VY LAC

- fthere will be repeat tuning on some stations, there will be no

more than two possible settings of the oscillator for any one
station and only one possible setting of the other tuned circuit
for the same station. The two oscillator settings are very close
together, two or three divisions apart, representing the higher
and lower frequency of oscillator setting to produce a frequency
that differs from that ot the modulator by 1,700 ke. At the
higher frequencies considered, 1,700 ke is only a small fraction
of the frequency being tuned in.

The oscillator and modulator circuits are united by the mutual
inductive relationship of the two coils on the same small papel,
but this coupling is rather less than desired, so an additional
form of coupling is used, a coil in inductive relationship to the
oscillator secondary. Through the pickup coil the grid of the
detector is returned to ground. The principal coupling is
through this pickup coil. —Herman Bernard.
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‘reedom fro Body Capacity

Oscillation Assured from 15 to 200 Meters

— familiar with regenerative broadcast circuits, where a three-cir-
\'% cuit tuner is used. The rotatable winding is in the plate circuit,
I en #+hat with windings in the same

N D
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Methods of Coupling

Type of Circuit for Hook-Up to
By Capt. Peter

|H

FIG. 1
A METHOD OF COUPLING A FREQUENCY CHANGER
TO A BROADCAST RECEIVER WITHOUT MAKING ANY
CHANGES IN THE SET, APPLICABLLE WHEN THIE IN-
PUT TO SET IS TRANSFORMER COUPLLD.

N the April 12th issue of Rapio WorLp a number of fre-
E quency changers for converting a broadcast receiver into a

superheterodyne was published, applving primarily to broad-
cast waves but applicable to short waves, too. All these con-
verters had the same type of coupling between the modulator
and the first tube in the receiver, a type that assumed the first
tube in the receiver to be a screen grid tube. Not all receivers
are of this kind, so that in many instances other types of
couplers are inore suitable. Moreover, each oue was such that
the first tuner in the broadcast receiver was eliminated from the
resulting circuit, a change which may be undesirable in many
instances. )

Just as there are many types of couplers ior use between the
antenna and the first tube in the receiver, or hetween tubes, so
there are many tvpes for use between the modulator tube in the
{requency changer and the broadcast receiver. In Figs. 1, 2,
3 and 4 are shown four different types. One of these may be
most suitable in one instance and one of the others in another
case. In each of these the dotted vertical line represents the
line of separation between the broadcast receiver and the con-
verter, the point (a) when given representing the antenna bind-
ing post on the set, and M the plate of the modulating tube.

Ti‘ansformer Coupling

In Fig. 1 the antenna is coupled to the set by mcans of a radio
frequency transiormer with tuned secondary. This 1s* the most
frequent type of coupler. Now if 11, the primary of the trans-
former, has a comparatively high impedance and is coupled
rather closely to L2, the coupling to the frequency changer may
be as shown in the figure when M is a screen grid tube. If
L1 is a small winding and moderately closely coupled to 1.2
this type of coupling may be used when M is a three element
tube like the 227. ] _

1t is always possible to adapt the primary Ll to either tvpe
of modulator tube by adding or removing turns as the case
may require. Ilowever, it should not be supposed that results
will not be obtained just because the primary winding on the
coupling transformer may not have the optimum number of
(urns or the optimum coupling with the secondary. Fair results
will be obtained even if the mismatching is quite bad and it may
be that these results may be better than those obtained without
the frequency converter.

The method of coupling shown in Fig. 1 has the advantage
of relaining the advantages of the extra tuner and also the
advantage that no change need be made in the broadcast
receiver. The antenna is simply removed from the antenna post
and transferred to the antenna post on the converter and one
side of CO is connected to the antenna post of the set.

There is no particular vatue of CO that will give best results.
and a 001 mfd. condenser is about as good as any other of
larger value. This condenser, however. should not be made too
small, for example. not less than .00025 mfd. Neither is the
radio frequency choke Chl critical.  Values of 63 or 85 milli-
henries are suitable. which are standard.

Direct-coupled Antenna

In Fig. 2 is shown the case when the antenna is coupled to the
broadcast receiver by means of a choke coil Ch2. As will be
noticed. there is no difference in the output circut of the modu-
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FIG. 2
WHEN THE ANTENNA IS COUPLLED DIRECTLY TO
T11lF BROADCAST RECEIVER, EITHER WITI! A CHOKE
OR A RESISTANCE, THLE FREQUENCY CHANGER MAY
BE COUPLED IN THIS MANNER.

lator tube in this circuit and that in Fig. 1. Chl and CO have
the same values as the corresponding parts in that circuit, a
Ch2, of course, is an integral part of the broadcast receiver.
In some receivers this may be a resistance, which does not
change the circuit in so far as the connection of the frequency
changer is concerned.

The circuit in Fig. 2 has the advantage that the coupling is
not selective. It does not pick out the intermediate frequency
to the exclusion of all other products of the modulator and
leaves it to the tuners in the broadcast receiver to perform the
necessarv selection.

The advantage of this coupler is its simplicity, since no other
tuning than that provided in the broadcast receiver is needed.
If the broadcast receiver is selective enough, which it should be,

Right or

QUESTIONS

(1)—Is it possible to have a receiver of zero selectivity, that
is, one which does not present any discrimination because of
difference of frequency.

(2)—A sound wave consists of alternate condensations and
rarefactions of the air, that is, a series of increases and de-
creases of the air pressure.

(3)—Longitudinal waves similar to sound waves in air may be
set up in solid substances such as brass and steel.

(H)—A vacuum tube voltmeter consisting of a grid bias de-
tector and a sensitive milliammeter in the plate circuit is one
of the keenest means of making adjustments in a receiver.

(5)—It is not necessary that the vacuum tube voltmeter be
calibrated when it is used for finding various adjustments which
give maximum output.

(6)—The power tube in a receiver often takes more current
lfx:on:j the D supply than all the other tubes in the circuit com
hined.

(7)—The carrier frequency of a broadcast station varies over
wide limits when it is being modulated and it is this frequency
variation which is made use of in detection.

(8)—-When a carrier frequency is modulated with a 10,000
cycle audio frequency there exists an infinite number of fre-
quencies in the modulated wave ranging from the carrier fre-
quency less 10,000 cycles up to the carrier frequency plus
10,000 cycles.

(9)—When a carrier frequency is modulated by an equal
frequency the two resulting side frequencies are one that is
twice the carrier frequency and another of zero frequency.

(10)—All the tubes in a multi-tube receiver are operated to
their highest efficiency when the circuit is adjusted to maximum
sensitivity with the volume control.

ANSWERS

(1)—Right. A resistance coupled receiver in which there are
no condensers or inductances would have zero selectivity. It
is possible to the extent that is is possible to build a non-reac-
tive receiver throughout.

(2)—Right. A sounding body vibrates back and forth and
piles up the air particles when it moves in one direction and
detracts from the normal number when it recedes.

(3)—Right. These waves are also defined as sound waves
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FIG. 3
WHEN THE ANTENNA IS DIRECTLY COUPLED AND
IT IS DESIRED TO ADD ANOTHER TUNED CIRCUIT,

THE FREQUENCY CHANGER MAY BE COUPLED IN
THIS MANNER.
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it is not necessary to provide any more selectivity since the re-
ceiver will be more selective when used as a superheterodyne,
or it may be made so by adjusting the trimmer condensers at
the frequency at which the tuner is to be used.

If the input to the broadcast receiver is such as shown in
Fig. 2 and the selectivity and the amplification are not sufficient
a more effective method of coupling the modulator may be ob-
tained by following the circuit in Fig. 3. The stopping con-
denser CO remains as before but Chl takes the form of a par-
allel tuned circuit Cl1L1. This has several advantages. [First,
it couples the modulator tube to the receiver more effectively
than any other type of coupler. This is especially true when
the modulator tube is a screen grid tube. Second, it increases
the selectivity of the circuit, since it adds one more selector.

Third, it makes the modulator tube more effective as a detector,

Wirong?
because they are of the same nature—longitudinal and consist-
ing of alternate condensations and rarefactions of the solid
material. ‘There is no substance so “solid” that if cannot be
compressed a little, and there is no substance so tenuous that
it cannot be attenuated still more.

(49)—Right. There is 1o more sensitive means of tzlling which
adjustment results in a greater or less signal voltage than the
vacuum tube voltmeter.

(5)—Right. It is not necessary that it be calibrated because
absolute values are not required, only relative values. A vacuum
tube voltmeter of this type might better be called a vacuum
tube galvanometer, for a galvanometer is only a voltmeter or
a current meter than has not been calibrated.

(6)—Right. In most receivers the tubes up to the power tube
does not take more than 15 milliamperes and the power tube
may take from 32 to 55 milliamperes, the current requirements
of the 245 and the 250 tubes, respectively. When the power
tubes are in push-pull the current taken by the last stage is
doubled.

(7)—Wrong. This is the opinion held by many who have an
incomplete understanding of modulation, but the fact is that if
the carrier is modulated properly there is no change in its fre-
quency. It has the same value whether it is modulated with a
30-cycle or a 10,000-cycle audio frequency. But the side fre-
quencies in these two cases differ.

(8)—Wrong. This is also the opinion of many but it is an
erroneous opinion. The modulated frequency may be regarded
either as a radio frequency the amplitude of which goes through
periodic variations corresponding to the 10,000-cvcle frequency
or as a complex wave composed of the unaltered carrier and
two side frequencies the values of which are the carrier fre-
quency diminished by 10.000 cycles and the carricr frequency
augmented by the same frequency.

(9)—Right. The two side frequencies are always the sum
and the difference hetween the carrier and the modulating fre-
quency. Hence when the two are equal one side frequency
is twice the frequency of either and the other is zero.

(10)—Wrong. Nearlyv alt the tubes in a mulii-tuhe receiver
are operated far below their maximum. If these were not so
the amplification would be so tremendous that it would be im-
possible to handle the receiver.

angers

Receiver Depends On the Input to Set
V. O'Rourke
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FIG. 4
IF THE GROUND POST ON THE SET IS NOT METAL-
LICALLY CONNECTED TO THE LOW VOLTAGE SIDE
OF THE CIRCUIT THE COUPLING TO THE FRE-
QUENCY CHANGER MAY BE DONE WITHOUT A
CHOKE COIL AND A STOPPING CONDENSER.
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since the high frequency components of the output of the modu-
lator tube are by-passed with Cl.

More Space Needed

But it has disadvantages, too. It necessitates accurate tuning
of CILI to the intermediate frequency to which the broadcast
receiver is set, and it requires more space since a variahle comn-
denser and a tuning coil take more room than a simple radio
frequency choke. However, it is not necessary to use a large
variable condenser for Cl. A small fixed condenser and a small
midget will do. In some instances it is not even necessary to
use the midget because if a fixed Cl1 and L1 are adjusted some-
where near the desired intermediate frequency the circuit may
be tuned with the condensers in the set until it is in tune with
ClL1, whatever its frequency may be.

Suppose, for example, that the circuit C1L1 happens to be
resonant at 540 kc it is possihle to set the broadcast receiver
at that frequency and thus to bring it in tune with the parallel
tuned circuit. Most receivers can be tuned to 540 ke. However,
if the set cannot be tuned lower than 550 kc the turns on L1 can
be changed until the natural frequency of CIL1 falls at 553, say,
when the final tuning can easily be effected with the condensers
in the broadcast receiver.

As in Fig. 2, Ch2 may be replaced with a resistance without
change, and therefore broadcast receivers having this form of
input can be used with the type of coupling in Fig. 3.

In some receivers the ground post is not connected to the
rest of the circuit, that is, the antenna and ground circuit is
not metallically connected to the receiver in any way. When
this is the case the modulator tube may be connected as shown
in Fig. 4. The antenna post on the set is connected to the plate
of the modulator tube and the ground post on the set to B plus.
L1, the antenna winding on the set, then becomes the plate coil
of the modulator tube.

Before this connection is made it is necessary to make certain
that there is no metallic connection hetween the antenna post
and the rest of the broadcast circuit, for a connection would
result in a short circuit. If the low voltage side of the receiver
is grounded as well as the ground post, the circuit in Fig. 1
should be used.

A Variation of Circuit

Another way of coupling the circuit is suzgested by Fig. 4.
Let the dotted line be run to the right of C2 instead of to the
left of I.1. Then the grid lead to the first tube in the broadcast
receiver would be cut. or removed in the case of a screen grid
tube, and the high voltage side of LL1C2 would be connected to
the control grid instead. This would make the tuned circuit
L2C2 with the primary L1 an external tuner and an integral part
of the frequency changer. The circuit C2L2 would be tuned in
the same manner as CIL1 in Fig. 3.

Note that in these circuits it is not necessary that the first
tube in the broadcast receiver be a screen grid tube, except as
specially stated. The first tube may as well be a three-element
tube. Hence the frequency converter may be used with anv
sensitive receiver.
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Weather and Sensitivity

Discussed in One of Papers in April “Proceedings”
By Thomas J. Walsh

k. CLAPP, engineer of the General Radio Co., Cambridge,
Mass., in “Proccedings of the Institute of Radio Engi-
O 5 h B " ) -

neers,” for April, describes “Antenna-Measuring Equip-
ment” especially designed for the U. S. Coast Guard for mea-
surements on antenna-ground systems at frequencies below the
fundamenta! frequency of the antenna-ground systeni The
frequency range of the equipment is 100 to 600 k¢ for the ap-
parent resistance and capacity, up to 2500 kc for the funda-
mental frequency. The apparent resistance range is less than
111 olims and the apparent capacitly range is from 200 to 2,000
micromicrofarads.

The equipment is seli-contained, with the exception of the
batteries, and is portable. A substitution method is employed,
adjustment of the calibrated phantom antenna being made to
maintain constant frequency and constant amplitude of oscilla-
tion in the driving oscillator circuit, as the oscillator is switched
from the physical to the phantom antenna. The circuit dia-
gram of the apparatus is given together with the curves showing
the experimental results obtained with the equipment.

Distortion on Short Waves

R. K. Dotter, of the American Telephone and Telegraph Co.,
Netcong, N. J., contributes a paper on “Transmission Charac-
teristics of a Short-Wave Telephone Circuit” He describes a
method of observing and recording the audio-frequency trans-
mission characteristics of a short-wave radiotelephone channel
and shows that these characteristics undergo rapid changes,
which appear to be the result of wave interference between
signals arriving at the receiver over paths of different group
or electrical length, possibly combined with the distortion pro-
duced by a progressive change in the angle of rotation of the

polarization plane with frequency over the signal band.
Short-Wave Studies

“Symmary of Progress in the Study of Radio Wave Propa-
gation Phenomena” is the title of a paper contributed by G. W.
Kenrick, Tufts College, Mass.,, and G. W, Pickard, consulting
engineer, Wireless Specialty Apparatus Co., Boston, Mass. The
authors review the historical development of the art and the
mathematical theory, including the isolated sphere hypothesis,
the Kennelly-Heaviside theory, the Stormer-van der Pol echoes,
and magnetic and solar correlations.

To this paper is appended a rather complete bhibliography of
the important papers that have been published on the subject.

Loftin- White Circuits

Constructors will be particularly interested in a paper con-
tributed by Edward H. Loftin and S. Young White on “Cas-
caded Direct-Coupled Tube Systems Operated from Aliernating
Current.” This is the paper which led to the popular interest
in direct-coupled amplifiers now known by the names of these
authors. Since this is the “original source”’ respecting this
system of amplification, and since it is quite complete, a study
of the paper is recommended. .

The authors state that the following characteristics are de-
sirable in anv audio-frequency amplifier or detector-amplifier
system

(a) minimum frequency discrimination.

(b) minimum wave-form distortion.

(¢) minimum hum if AC operated.

(d) reasonably high gain for the tubes used.

(e) low cost.

(f) permissive large tolerance in manufactured parts.

In AC operated direct-coupled cascaded tube systems the
characteristics depend, they state, upon or arc influenced by
the following features:

1. Maintgining the operation of all tubes at the midpoint of
their operating or output current curves, or what may be termed
stabilizing against “drift” tending to arise from—

(a) changing tubes.
(h) change of constants or conditions due to—
(A) aging of resistors. )
(R) temperature coefficient effects in resistors,
(C) line voltage variations,
(D) grid emission from tubes,
(E) gas current in output tubes, and
(F) manufacturing tolerances.
_ "feedback phenomena at audio frequencies.
the hum problem.
motorboating.
trigger action.
maximum gain of tube.
providing current for auxiliaries, such as speaker field.
" increase to very high gain, such as that required by photo-
electric cell operation.
These features are discussed in detail and numerous circuit

PNANELN

diagrams are given to illustrate the principles. Performance
curves for the two-tube circuit are given for plate load resist-
ance of 0.25 and 0.1 megohms. At the lower resistance the curve
is essentially straight from 30 to 10,000 cycles, there being a
slight lowering at each end. The amplification over the straight
part is 200 times. The 0.25 megohm load curve is also nearly
straight, but the lowering at the ends is slightly greater. The
amplification in this case is considerably over 300 times, except
at 10,000 cyvcles, where it falls slightly below. Both curves indi-
cate exceptionally good performance. While the curves are
given only to 50 cycles the trend shows clearly that the ampli-
fication is satisfactory at least one octave lower.

Among the features which are discussed are: the reduction of
current drain on the filter, the elimination of motor boating,
stabilizing against drift of plate current, the elimination of hum
and the provision of automatic change of grid bias with change
of carrier input.

Variation of Receiver Sensitivity

Another paper that should prove of especial interest to build-
ers is one by Ralph P. Glover, Crosley Radio Corporation, Cin-
cinnati, Ohio, entitled “Note on Day-to-Day Variations in Se¢n-
sitivity of a Broadcast Receiver.”

A series of measurements of sensitivity on a highly sensitive
broadcast receiver over a period of one month indicates that
large variations in sensitivity may occur. It was found that the
sensitivity varied greatly with the relative humidity of the air.
and that the effects were delaved as much as four days. High
relative humidity resulted in lower sensitivity, which is ascribed
to higher losses in the radio-frequency transformers. This 1s
of interest because it shows that one may expect lower sensi-
tivity in prolonged periods of moist weather, or a few days
after such weather.

The author’s conclusions:

(1) Broadcast receivers of high sensitivity may show large
variations in sensitivity even when maintained under nearly
ideal conditions. The changes in characteristics may be suf-
ficiently great to cause oscillation over the more sensitive por-
tion of the frequency range.

(2) Changes in sensitivity appear to be highly correlated
with changes in relative humidity in the negative sense: that is,
periods of high sensitivity are generally periods of low relative
humidity and vice versa.

(3) The effect of humidity changes may be delayed from
one to four days, the time-lag being greater at frequencies of
relatively low sensitivity. o

(4) Changes in sensitivity with humidity are probably at-
(ributable to variable losses in the radio-frequency portion of
the receiver.

(5) The observed changes in sensitivity, while highly impor-
tant from the technical standpoint, are of small importance to
the average listener, since usually they may be compensated for
by adjustment of the volume control.

The conclusion in (5) relative to the importance of changes in
sensitivilv to the average listener clearly do not apply to those
listeners who regularly try to receive remote stations and find
that on certain days thev are not successful because the volume
control cannot be advanced far enough.

The paper points out one more connection between weather
and distance reception. Previously much has been writgen
about the correlation between barometric conditions and the
reception of distant stations. Possibly some of the effects at-
tributed to barometer really should be attributed to the hygro-
meter. Since there is a time-lag between humidity and sen-
sitivity and the weather cycle has about the same duration, one
would expect good reception in wet weather and poor reception
in good weather. During wet weather the receiver would grad-
nally become worse, attaining its worst condition by the time
{he weather is clear. Then it would gradually get better, as the
coils and insulation dried out, getting best when the weather
again was worst. Of course, if the dry and wet periods were
long the sensitivity would be best in good weather and worst
in poor weather, since the time-lag would not be mnoticeable.

Superheterodyne Studies

“Considerations in Superheterodyne Design” is a paper con-
tributed by E. G. Watts, Jr, formerly with Victoreen Radio
Co.. Cleveland, Ohio.

Factors involved in the suppression of the characteristic
double response of the Superheterodyne are considered. Design
details are given for the oscillator circuit, and oscillator-modu-
lator coupling, as affecting the inherently uniform response
characteristics. A method of aligning the circuits for single
conirol purposes is also given.

A study of this brief paper will give the Superheterodyne
enthusiast many valuable suggestions.
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A Smoking Stand Set

Constructional Article on Compact Assembly Is Begun
By Herber: E. Hayden

e

™

FIG. 1.
THE DIAGRAM OF A SELF-CONTAINED RECEIVER
THAT FITS NICELY INTO THE SMOKING STAND DE-

PICTED IN FIG. 2. GANG TUNING AND PUSH-PULL
AUDIO ARE FEATURES OF THE CIRCUIT.

In the April 19th issue of Rapio WorLp a brief article was
published on “A Smoking Stand Set.” The circuit designed
especially for the smoking stand is given in Fig. 1 herewith.
It is a seven-tube receiver consisting of two 224 screen grid
tubes, two 227 heater type tubes, two 245 power tubes in
push-pull, and one 280 type rectifier tube. The circuit is self-
contained in all respects with the exception of the loudspealer.

There are three tuned circuits, one of which might be called
double, since it contains two identical tuning condensers and
two transformers. The coupling device between the detector
and the first audio frequency amplifier is an ordinary audio
transformer and that between the first amplifier and the output
stage a coupler composed of two similar transformer connected
so that the signal output of the first audio tube is divided
equally between the two output tubes in push-pull relation.
The output coupling device is a center-tapped choke coil capa-
ble of carrying the currents from the output tubes. The
speaker is connected directly from plate to plate. There is no
practical limitation as to the kind of speaker that may be used
since the output impedance is matched to magnetic and inductor
speakers and also since dynamic speakers are provided with
appropriate coupling transformers.

Selectivity Assured

A high selectivity is assured by the three tuned circuits since
the four-section condensers used are provided with trimming
condensers. The selectivity is enhanced by the double tuned
circuits because of the loosening of the coupling between the
artenna and the first grid which this arrangement effects.

The four tuning coils are essentially alike. each tuned winding
consisting of 80 turns of No. 28 enameled wire on bakelite tubimg
1.75 inches in diameter. The primaries consist of 40 turns ol
the same kind of wire wound on the same tubing. with a
separation of one-fourth inch between the windings. Each of
these coils is placed inside an aluminum shield to prevent inter-
stage coupling.

Grid bias is provided automatically for all the tubes by
suitably returning the grids and the cathodes to the voliage
divider. A grid bias resistor of 5000 ohms is also provided for
the detector to supply the high bias necessary for grid bias tvpe
detection. This resistor is shunted bv a one microfarad con-
denser to eliminate undesired feed-back. All grid returns are
connected to the most negative point in the circuit, which point
is also grounded. A separate hias resistor of 800 ohms is also
provided for the 227 audio amplifier tube.

The object of providing separate bias resistors for the detector
and the first audio tube is to avoid as much as possible the
feed-back which a common bias resistor would cause. This
precaution is desirable, even though the last stage is push-pull
and hence feeds very little energy into the voltage divider,
because it is not practical to select two output tubes with iden-
tical characteristics.

Voltage Division

A voltage divider with three taps is provided, a ene micro-
farad condenser being connected from each tap to ground. The
drop in the lowest section of the divider is only 1.5 volts, the
bias needed bv the two screen grid tubes. This 1.5 volt drop
is also added to the drops in the 5.000 and the 800 ohm resistors.
There is an advantage in obtaining the drops for the two 227
tubes in this manner, that is. in two parts. The feed-back

LIST OF PARTS

Four radio frequency
transformers as de-
scribed.

Three audio frequency
transformers.

One center-tapped out-
put choke coil.

Two single unshielded
filter chokes.

One four-gang .00035
mfd. tuning condenser
with trimmers.

‘One .00035 mfd. by-pass

condenser.

Four 1 mfd. by-pass
condensers, 200 volt
test.

One 6 mfd. by-pass con-
denser, 400 volt test.

One 8 mfd. by-pass con-
denser, 400 volt test.

One 5,000-ohm grid bias
resistor.

One 800-ohm bias resis-
tor.

Two 20-ohm potenti-
ometers.

One voltage divider.

Four five-prong sockets.

Three four-prong sock-
ets.

One power transformer.
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FIG. 2
A SMOKING STAND THAT IS
ADMIRABLY ADAPTED FOR
A RADIO CABINET.

through the individual resistor is such as to reduce the amplifi-
cation, and hence to stabilize the circuit. The feed-back
through the common resistor, on the other hand, is usually
such as to increase the amplification by regeneration. The two
together produce a neutral condition for each tube, which s
highly desirable.

The center-tap of the filament winding that supplies the
two push-pull tubes is connected to the second tap from the
bottom of the voltage divider. Thus to get the required 50
volt bias on these tubes the drop in the second seetion of the
voltage divider should be 485 volts. This point is also con-
nected to the screen of the two 224 tubes, and therefore the
screen voltage is 48.5 volts. The screen voltage is not 50 volts
because the cathodes of the screen grid tubes are connected to
the 1.5 volt point. The plate return of the detector tube is also
connected to the second tap, and therefore the voltage applied
to the detector plate is something less than 483 volts. In fact,
it is less by the amount of drop ir the 5,000 ohm resistor. Since
the 1dctector tube is followed by a transformer this voltage is
ample.

The third tap on the voltage divider goes to the plates of
all the tubes with the exception of the tubes in the output stage
and the detector. Since the screen grid tubes should have a
plate voltage of 180 volts, the drop in the third sections of the
voltage divider should be 1345 volts. However, since it makes
no practical difference whether the voltage on the plates of
these tubes is 180 or 135 volts, a considerable variation may be
tolgrated in the drop in the third section of the voltage divider.
It is not well, though. to make the total voltage on these tubes
higher than 180 volts, hecause this is the nominal maximum Jimit
set by the tube manufacturers.

Voltage on Power Tubes

The voltage applied to the plates of the two power tubes is
the total voliage delivered by the B supply, less the 50 volt bias.
The power transformer is such that the total voltage on full load
is approximately 300 volts, so that the plates of the power tubes
get 250 volts, the proper value for the 50 volt bias.

The‘power transformer contains three 2.5-volt windings, only
one of which is center-tapped, which is reserved for the power
tubes. One of the other windings is reserved for the detector
tube alone. The third 2.5-volt winding is made to serve the
two screen grid tubes and the 227 amplifier tube. Two separate,
low-resistance voltage dividers are connected across this wind-
Ing. one connected to the heater terminals of the first socket
and the other to those of the 227. The center-taps of both are
grounded. The object of these is to minimize hum. Two are
used because the radio frequency tubes and the audio tubes
may need separate adjustments for least hum.

(Continued next week)
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ARRANGEMENT OF THE PHONODEIK.

[The following article is the ecighth of a consecutive scries on
dynamic speakers which began in the March 15 issue wherein
“Design of Dynamic Speakers” was discussed. The pot magnel,
voice coil, and baffle were ireated. The second article, A Com-
parative Test of Dynamic Results” appeared in the March 22nd
issue, in which comparisons were made belween magnetic and
dynamic speakers. In the March 20th issue “Ilwm Reduction
Dynamic Speakers” was discussed, reverse-wound coils and con-
denser-choke systems were included. In the April 6th issue ‘Wave
Forms of Hum Reducers” was the topic. The use of the bucking
coil, and some remedies for hum were discussed. In the April
12h issue the subject was “Why Coils IHave Lag and Condensers
Lead.” The ejiect of potential dijierence on alomic stabiluty was
shown. The subject treated in the April 19th tissue was “Why
Dynamic Speakers Sound So Well.” The effect of baifles, cone
stifiness, and dampers was analysed. The issue of April 26th
contained a discussion on “Dynamic Sound Waves” and dealt with
complex sound pressures and even harmonics.—IEDITOR. ]

IG. 1 shows the essential arrangement of a device to project
F the resultant wave form of a sounding body on a screen.
A brilliant source of light (arc light) is placed behind a
condenser lens which transforms the radially impinging light
ravs to parallel rays which pass through the lens system and
strike the small light-weight mirror, which is rotatably mounted
on a light weight steel pivoted axle. A quartz fibre is attached
{o the diaphragm, passing around the axle two or three times
and being attached to the spring, which places the whole moving
(mechanical) system under a slight tension.

The light beam, already focused on the small rotatably
mounted mirror, is reflected to the four-sided rotating mirror
shown, and this mirror is now started, resuliing in a steady arc
of light being projected on the screen. Next the organ pipe is
sounded, by blowing it easily, and the arc of white hight on the
screen assumes the form of the curve of Fig. 2 (of last week’s
article). Thus we can see what an organ tone looks like, and
tuning forks, violins and voice outputs may be pictured also.

Psychological Effect of Harmonies

Figs. 2 and 2A show curves such as would be shown by the
Phonodeik. The left one is due to a wind instrument and shows a
fundamental and two higher harmonics. A harmonic analyzer
would show the exact contour of these components, and below is
shown the resultant of a single violin tone—the presence of har-
monics is plainly shown and it can also be scen that they are
much further apart than the harmonics of the upper curve are.

These curves are magnified quite a lot but on a phonograph
record, though smaller, the outline would be just as accurate as
the ones shown. Earlier in the present article mention was
made of the psychological effect of harmonics and particularly
of nonharmonious sounds. A resultant acoustic output curve of
a once popular (?) automobile horn was once shown via the
Phonodeik—reports were generally that after a few blasts the
quartz fibre was broken. The curve was obtained and showed a

IRV

FIG. 2

SOUND-OUTPUT CURVE OFF ANOTHER MUSICAL IN-
STRUMENT.

rew weak even ratio harmonics but most of them were odd har-
monics of irregular amplitude. The three-tone horn now used
is very much more pleasant to listen to, thought it does not
inspire sudden action as the previously described type did.

The result of all this past research on sound effects is daily
being reapplied to the solution of new sound problems in the
acoustic held, and though modern designers may like to credit
themselves with what they think is something new—in all prob-
ability they are siniply re-discovering the applications of prin-
ciples known and applied in different ways many years ago.

But the analysis of musical tones, though a highly fit subject
for an harmonic analyzer because it presents no special problem
to_this machine, is nevertheless not capable of predicting the
effects that will be produced by harmouics related or unrelated.
That is, the harmonic analyzer will show the number of compo-
nents in a complex wave and also their phase relationship but
it cannot predict in advance what effects will result irom certain
combinations only the acoustical brain can predict this from
experience.

I have written previously of the psychological influence of
musical tones and shown that the predominance of related har-
monics is connected with our sound sensation in such way as to
make it extremely pleasant to listen to sounds that contain
related harmonics, but it is not always a simple matter to produce
these desired harmonic effects, especially when we are trying to
modify a speaker’s acoustical output so as to make improve-
ments in the matter of realism.

One of the greatest problems has been to make a large dia-
phragm reproduce, under conditions of great amplification, the
sound of a person speaking and at the same time have the same
cone faithfully reproduce music and individual musical instru-
ments. The related harmonics of the voice are not the same as
those of musical instruments and therefore engineers have striven
to produce a speaker with a so-called flat response curve, a
condition which may be approached in theory and reasonably
well approached in practice too, but never fully realized. The
problemis are many, and one way of surmounting some of the
troubles that beset designers is to provide a speaker set-up that
consists of one speaker for voice reproduction, and another for
the production of musical tones.

Of course the element of expense cannot be ignored by most
of us, and also the fact that two speakers cost more to run, in
the case of dvnamics, than one. Dut is this a valid excuse for
not availing ourselves of the best possible results? I think not.

Years ago I used to recommend that five speakers be used,
a1l connected in series and each tuned to a certain pitch range
but one overlapping another a little. This meant a variety of
horns, beginning with a small short one and ending with a big
one similar to the old Western Electric 10-D. This scheme
using horn type speakers worked out well although it was
elaborate.

The Ear as a Sound Receiver

Loudspeaker response problems can he approached through
various means, including that of the analog—and for this pur-
pose I will briefly discuss the ear, as a sound receiving device.

I fully realize that there are sounds the the ear cannot hear,
but these have no influence on a speaker discussion, as the best
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haracteristics Unlike Ear’s

e Human Organ is a Tuned Device

Williams

speakers cut off well below the upper limits of audibility, which
lies in the neighborhood of between 15,000 to 30,000 cycles.

The ear consists mainly of a receiving diaphragm (the ear
drum) that is connected by means of a sensitive lever mechan-
ism to the inner ear from which received sounds travel along a
curved canal that contains resonant nerve ends that communi-
cate to the brain. The ability of a person to hear well depends
mainly on the sensitivity of these nerve ends, and consequently
the ability of these nerve ends to resonate to impinging pres-
sure variations.

Now the comparison between a loudspeaker cone and the ear
is this: whereas the ear consists of a serics of specially tuned
resonators (and the larynx, our voice producing apparatus. is
a tunable sound transmitter), a loudspeaker cone is not readily
tunable and is therefore not eliicient. Hence the argument ior
a multiplicity of speakers, in order that we may attune each
cone to a limited ircquency range.

I have even thought of constructing a lot of cones, each
resonant to a certain note, and I am sure that if a simila:
(though necessarily complicated) series were arranged all along
the line, preceding the battery of speakers, the results would
more than repay the effort. An example of this muliplicity of
sounding bodies is the organ, which can easily be made to
imitate any sound, qucer or natural. Thus loudspeaker response
1s scen to be seriously limited by the fact that we have to
attempt the obviously impossible problem of making a heavy
cone reproduce the entire musical range with a degree of
realisn.

Material Used for Cones

So in the absence of many loudspeakers we persist in trying
to make one cone do the trick, and so distort the output that
it sounds fairly “natural”, by experimenting with the intluence
of several media. These are the air column length, the kind of
material by which the air column is enclosed and the various
kinds of cone material.

Paper is easily a favorite because it can be obtained in such
a wide variety of textures and finishes. The next is the fabric
cone, which is usually made of formed buckram, afterwards
treated with aluminum paint, with an amyl acetate content
lacquer as the liquid vchicle, and lastly there is the metal cone.
The others are formed plain or ribbed and this ribbing sup-
presses undesirable longitudinal vibration components by raising
their frequency away above what it is when the cone is not
ribbed. The consequent effect is to make the cone seem
“deeper” by contrast. In fact, the output of any one loud-
speaker that supposedly covers the acoustical range is in reality
the result of many design compromises and these are revealed
when acoustical output curves are taken.

The metal cone and the flat ribbed diaphragm have been made
but are not very popular because the metal of the cone or flat
diaphragm has to be made so thin that it is too easily subject
to fracture by crystallization, but otherwise when properly con-
structed they are reasonably good if not overloaded. A flat
metal plate of considerable size and thickness perhaps would
seem to have possibilities, hut when it is remembered that
longitudinal vibrations of frequency range comparable to the
natural period of transverse disturbances would be set up it will
be apparent that the thickness of such a plate would have to be
very much reduced to increase the above difference so as to
bring the transverse vibrations near the desired relative acous-
tical level as would be observed by comparison with usual loud-
speaker outputs.

But even when this is done the odd harmonic characteristic
remains and so to further dampen out the longitudinal vibra-
tion it is necessary to create some further resistance to their
propagation, and so we rib the flat plate, preferably with equi-
distant radial depressions, not unlike the form of a standing-
wave, and the results of acoustic measurements will be found
to be more satisfactory. All of the above is assumed operative
in connection with a diaphragm of not exceeding 10 inches in
diameter, or 10 inches square.

You are doubtless aware that flat metal membranes are used
very cffectively to produce thunder ecffects, and waves washing
along a beach, and even the groan of a badly injured person etc..
all of which are due to the wave forms set up in the metal
plates, whether ribbed or not.

Muslin or silk, when treated with airplane varnish (or dope,
as it is called) has some highly individual acoustic properties
which are directly traceable to the elastic constants of varnish

FIG. 2A
SOUND-OUTPUT CURVE OF A MUSICAL INSTRUMENT.

flms. In general the stiffer the film the more pronounced the
low frequgncy response, because the higher frequency trans-
versed period gets more nearly like the longitudinal waves pitch.

Tunability by Use of Baffles

The influence of haffles has also been previously hinted at but
the effect of the tunability of a speaker by baffle changes has
not been mentioned.

The velocity of sound in air at constant pressure and tem-
perature is always the same, but if either is varied the velocity
is changed. Since the temperature is likely to be the biggest
variant it is often necessary to have accurate temperature con-
trol in connection with sound experiments. Organs are subject
to irequent checking if the temperature of the room in which
they are installed varies too greatly.

The baffle in addition to providing means of preventing in-
terference hetween the wave fronts due to the front and rear
surfaces of the cone also has a decided tuning effect when the
baffle takes the form of a box of size bearing a not too large a
ratio to the volume of air displaced by the front or rear surface
of the cone. '

I have found that reasonable constructional limits had some
bearing in the matter, so that I had to restrict my ambition
somewhat and make my various baftles so that I could move
them about handily. If a baffle is built so that it encloses ten
fimes as much air as the front surface of the cone does, the
speaker will sound very much better than it would if the baffle
box enclosed only half as much air. The more unyielding a
box-baffle is, the deeper is the speaker pitch, and an increase
in temperature of the enclosed air affects it the same way. A
certain box-baffle may be too resonant. A layer of felt all
around the inside will effect a cure, depending though on the
thickness of the felt. Some one may ask: “Can you suggest
a nearly perfect sound absorber?” Yes, an open window.
If you arrange the rear of the box baffle so that it fits in the
window frame you will obtain only the baffle-effect of the box.
The other reflections from the rear surface never will interfere.

Sometimes a wall is used as a baffle but the open window
is better,

Matched to Room Impedance

The writer constructed a tuned baffle box with the idea of
modifying the output characteristic of a speaker cone so that it
would suit the room in which it is played. In this particular
case it was desired to obtain a controllable emphasis effect when
organ selections were being played. Tle results were very
realistic. The method consisted of fitting a perforated wooden
box with a movable back that was pushed in when a higher
pitch was desired and pulled out when the pitch was desired
lower.

Now the rcason for this required adjustability is that when a
sounding body is in operation it emils waves that travel across
the room, strike the corners, walls. other objects, etc. and result
in cross-reflections that set up dead spots, and at other places
these sound reflections add up to produce false sound impres-
sions that create the illusion that the sound source is much

(Continued on next page)
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(Continued from preceding page)
more powerful than it really is. These two principal opposite
effects are called nodes and loops, and they constitute the
main reason why some theatre speaker installations are not as
good as they might be.
Comumercially this trouble has to be met by careful placement
oi the speakers and proper location of reflecting surfaces in
the theatre backstage as well as out in front.

Dynamic Used Outdoors

Certain outdoor enterprises also use a dynamic speaker in
conjunction with a large reflecting baffle, to reproduce music.
Ilcre is a field for the exploitation of the tuned baffle, which can
take the form of a horn.

Fig. 3 shows a combination of a baffle and a horn which has
a secondary column that can Dbe tuned (by admitting some
water) to the desired pitch. This is a cse of changing resonance
and is very effective where such a controllable feature is desired.
It is often difficult to produce a speaker amplifying horn with
period providing the desired degree of quality or illusion and
the variable pitch baffle solves the trouble quickly and at a
minimum of cxpense.

Sound source illusion, or so called “presence” in a speaker,
is based on the number and amplitude of certain harmonics—
certain dynamic speakers produce the iltusion that the person
talking is in front of the cone or at the cone, or away behind.
Others give the impression also that the person speaking is
talking down a barrel. All of these effects are due to the
phenomenon of harmonics.

Baffle for Horn

Fig. 4 shows a horn that contains a baffle once used in @
popular cabinet type phonograph and providing good and pure
amplification of all acoustic frequencies. It consisted of an
input source, a hole through which sound emitted from the
sound box entered, a compartment that contained a parabolic
sound mirror that reflected the impinging wave in two parts
against two separate widely spaced mirrors, which in turn re-
flected again to a ‘“collector” mirror whence the sound wave
was cmitted. The collector served as a “source.” By this
means sound-box resonances were dissipated and needle scratch
was practically removed.

A horn of {his type was seen installed as a sound-source at
a large outdoor swimming pool in the metropolitan district.
It was fed by a dynamic speaker of moderate size powered by
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FI1G. 3
A TUNED SPEAKER HORN.

a popular power amplifier power pack. In this case the horn
was the whole story.

Ears Are Deceptive

We are prone to let our ears deccive us in the matter of
volume output from the loudspeaker. In a previous article it
was stated that our acoustic reactions were limited by our
audibility range. It is also equally true that our idea of the
quality of our speakers when under sufficient volume is mainly
dependent on how well we hear certain harmonics. On this is
generally based the desire for boom effects, directly due to the
suppression of certain higher sound-frequencies and the over
emphasis of frequencies below the 200 cycle region. It must be
aiways remembered that the reproductive efficiency of a speaker
taken as a whole under any given condition will not change,
but be merely redistributed if changes in the voice coil trans-
former, or changes in the clasticity of the cone are made.

If a baffle containing a horn is not correctly designed the
reflections resulting from such incorrect design will destroy the
sound illusion effect, and incidentally produce a very detrimen-
tal reaction on the volume because of the lowered efficiency
resulting. To show these effects well an analogy has to be
made up -and in this case happily it is possible to make a very
direct comparison.

Waves Travel Through Slit

In a shallow pan of water we arrange a slit, made by locating
two blocks so that there is water between them. Then if you
dip your finger in the water so as to set up some waves, these
waves will travel through the slit and will radiate away from
the slit in such way that the slit seems a source. Now, if a
convex non-absorbing surface be placed in the water at the
right point an image of the slit will be formed on the surface
of the water. Otherwise only a weak image will be formed,
?r no image at all. This is also true of the baffle-containing
10111,

Distortion’s Existence Proved

Now, if in addition to the original desired image by reflection
vou obtain another image close to the desired one you know
that some distortion exists in your water analogy. So you
investigate and find that water is reflected from the sides of the

FIG. 4

A TYPIL OF REFLECTION AMPLIFYING HORN FOR
OUTDOOR USE.

pan right across the path taken by your desired image waves.
Hang some cloth over the inside of these unwanted reflection
sources, and the undesired interfering image disappears. You
have only the desired image left.

So it is with loudspeaker horns and baffles, no matter what
tvpe. If sound analysis shows that some undesirable frequency
exists, the correct location of a sound absorbing medium, such
as velvet, felt or celotex, can be found and the trouble cured.
This does not apply to excess AC hum, Sound attenuation
is a matter of initial intensity and resonance. Its rate of de-
creasing intensity depends upon the absorbing constants of the
materials which it strikes.

Have any of vou ever tried to find out which notes from your
loud speakcer travelled the farthest? We are told that sound
waves travel through air at a constant velocity but no specific
mention is made about the influence of frequency one way or
the other. So again I am going to ask some of our interested
readers to try to determine any difference in intensity with
distance, and let me know what they find. If the ear is assumed
reasonably uniformly sensitive it can be assumed that higher
irequency sounds can be heard farther away from the speaker
than low frequency sounds. We note this effect when we tune
our radio sets.

Acoustic Interference

The effect of interference on the reproductive quality of a
cone speaker is always admitted but no one seems ready to
commit himself as far as to decide whether the interference
is helpful or otherwise. To determine this readily is casy if
vou have a cone that does not produce interfering waves but
a glance at Fig. 6 of last week’s issue April 26th, shiows that this
is anything but true.

But also a brief study and reflection (mental) will serve to
show that in the case represented the interference in front of
the cone is certainly helpful, while there is apparently none
behind the cone at all—but if any of the waves behind the
cone were to reach around to the front part—the resulting
interference would be decidedly harmful—so we see that there
are two kinds of interference—positive and negative, and we
now know why interference helps hecause we can see that the
individual vibrating parts of the cone are contributing wave
fronts that add up to produce the greatly magnified wave front
that stretches from one edge to another.
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Four Stages of Audio

High-Power Installations Can Use Them Successfully

By Perqy Warren
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FIG. 1

A TWO-TUBE NON-REACTIVE AMPLIFIER THAT MAY
BE USED IN CONJUNCTION WITH THE CIRCUIT IN
FIG. 3 TO MAKE A FOUR-STAGE AUDIO AMPLIFIER.
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FIG. 2

THIS TWO-STAGE, PUSH-PULL AMPLIFIER MAY ALSO
BE USED IN CONJUNCTION WITH THE CIRCUIT IN
FIG. 3 TO FORM A FOUR-STAGE AUDIO AMPLIFIER.
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FIG. 3
A SIX-TUBE RADIO FREQUENCY

AMPLIFIER AND

TWO-STAGE AUDIO AMPLIFIER WHICH CAN BE

USED WITH EITHER FIG. 1 OR FIG. 2 FOR HIGH VOL-
UME AND GREAT SENSITIVITY.

It might seem that the use of four stages of audio frequency
amplification after a super-sensitive radio frequency -amplifier
of four stages is a step in the wrong direction, now that the
trend is to do away with as many of the audio tubes as possi-
ble, replacing them with radio frequency tubes and power
detection. Yet it is surprising how many radio amateurs “go
in for” multi-stage audio frequency amplifiers. This practice
is far from being obsolete for it is being done by many who
can really tell a good receiver from a bad one, the quality of
output being the basis of judgment.

We show in Fig. 3 the circuit diagram of a receiver which
has been discussed in some detail in recent issues. This is a
very sensitive and selective receiver, but as it stands the output
volume is somewhat limited, since the last tube in the circuit
is not a power tube but only a 227. While this tube is capable
of delivering enough volume to suit many persons, it is not
capable of delivering the volume demanded by the dynamic
speaker addicts. who are in the great majority. These demand
at least one 245 tube in the output stage, and preferably two
of them in push-pull.

The circuit in Fig. 3 was really intended for additional audio
amplification, and it has been operated with four stages with

exceptionally fine results, both as to volume and quality. It has
been operated satisfactorily both with the direct-coupled circuit
depicted diagrammatically in Fig. 1 and with that shown in
Fig. 2. Both of these circuits are arranged so that they can
be connected to the output of the circuit in Fig. 3 with minimum
change.

In Fig. 3 a lead from the plate is marked (—). This may be
run directly to the upper input post of either Fig. 1 or Fig. 2.
When this is done the last tube in the circuit represented by
Fig. 3 gets its plate supply from the audio amplifier. To com-
plete the plate circuit of this tube it is only necessary to connect
the grounds of the two parts of the receiver. The circuit in
Fig. 3 is provided with a post marked 180 volts. To this post
the output of a power supply of suitable voltage should be con-
nected, the ground of which supply should also be connected
to the common ground.

In place of using an external B supply in addition to that
built into the power amplifier, when the circuit in Fig. 2 is
used this supply may be used, the B3 plus lead being the one
intended for the plates of the tubes in the circuit in Fig. 3.

Note that the lower input post B, used only in Fig. 1, is not
needed when making the connections as suggested.

www americanradiohistorv com



16

RADIO WORLD

May 3. 1930°

Edith Thayer Hurt
In Auto Accident

Mrs. Edward Butler, of Cochituate.
Mass., was injured in an automobile acci-
dent in Connecticut. Mrs. Butler is
known professionally as Edith Thayer,
and plays as Jane McGrew in Hank Sim-
mons’ Show Boat over WABC of the Co-
lumbia Broadcasting System. She was
reported out of danger but her doctor
said she could not return to work until
after the summer.

Miss Thayer’s weekly performance was
missed by admiring listeners, who have
come to regard her as one of the out-
standing lights of Show Boat. She plays
ingenue and child parts with such en-
trancing personality that she makes Dbig
parts even out of small ones that occa-
sionally fall to her lot. Her roles are
usually prominent ones.

Monopoly Action
Against Earl Off

‘Washington.

The Federal Trade Commission has dis-
missed its complaint alleging violation of
the Clayton Anti-trust Act against the
Charles Freshman Co., Inc., now known
as the Earl Radio Corp., manufacturer of
radio receiving sets. The complaint was
based on the acquisition by the Charles
Freshman Co., Inc., of a majority of the
capital stock of Freed-Eiseman Radio
Corp., which in effect would lessen com-
petition between the two companies. No
reason was given for the dismissal. A
receiver was appointed in New York for
the Earl company.

Flechtheim Adds

to Condenser Line

A. M. Flechtheim & Co., Inc, of 136
Liberty St., New York City, have intro-
duced a new type of high voltage filter
condenser, known as type HV, rated for
continuous operation at 800 volts DC
(motor-generator) or 500 volts rms rec-
tiied AC. This makes it suitable for use
with the 245 amplifier tubes, as in the
Loftin-White power amplifier.

Type IIV are non-inductively wound
but uses no more foil material than does
the usual type of inductively wound units.
The DC resistance of the condenser is
said to be over 600,000,000 ohms per micro-
farad and its power factor is less than 1
per cent. The breakdown voltage is
around 2,500 volts DC.

Type HV are one-fifth the size of the
ordinary type of condenser.

The Flechtheim Company also an-
nounced its type HS filter condenser, hav-
ing a rating of 660 rms, 1000 v DC, and
having the same general characteristics
as type HV. Type HS can therefore be
used for the 250 type tube amplifier.

LYNCH, ANNOUNCER, DIES

William S. Lynch, National Broadcast-
ing Company announcer, died in a Brook-
lyn (N. Y.) hospital recently, following
an appendicitis operation. e was twenty-
three. His colleague, John B. Daniel, died
the same way about a year ago.

A THOUGHT FOR THE WEEK

HE’S straight from the South and acts
S as the wmore or less efficient maid for

a fanaly up in Westchester. When she
heard Amos 'w Andy over the radio for the
first time—in fact, she never had heard a
radio before—the little black girl almost
doubled up with amasement as she listened
to the language she knew so well and which
seemed to flow on without having any source.
Perhaps that's why she washed up the oyster
shells that wight and wanted to know if they
were to be put away with the other dishes.

orum

Why He Favors Magnetics

EFERRING to the debate you pub-
lished on dynamic and magnetic
speakers, it seems to me like a draw.
Both gentlemen seemed to have over-
looked the most important point, that dy-
namics are for high power and magnetics
for low power. Now, some persons (es-
pecially real musicians, not jazz blowers)
don’t like high-power radio, because its
so-called realism is synthetic, and they
find that the really good magnetic can af-
ford them more pleasure. Such persons
don’t like forceful music, nor big, deep,
ear- worrying basses and bass drum
voices.
So you see the dynamics is for one
class and the magnetic for another class,
and both are satisfied. It is useless to

.compare them. Their purposes are differ-

ent and, by the way, the magnetic always
referred to in such discussions is the stan-
dard commercial affair, which is very
much of an atrocity.

You must make your own magnetic if
you want a really good one. Of course,
lots of persons don’t know how to make
one properly, and lots more would make
a botch of it anyway. That is why there
are so few good, musical-sounding mag-
netics. The best magnetic I ever made
(and T've made scores) was the Keats
model described in the New York “Sun”
Radio Section over a year ago. No wonder
the dynamic fans laugh at the dinky mag-
netic screechers offered for sale to-day by
the carload! No wonder they boost the
dynamic! But, boys, believe me, there are
magnetics to be had that will do wonders
on the right set, with only 135 volts, but
you can’t buy ’em in stores.

I recently went to hear a demonstration
of dynamics by a highly reputable manu-
facturer of power-packs. The installation
was most elaborate. Even the walls of the
large show-room were covered entirely
with Celotex. Not to mince words, I say
flatly that the best of the dynamics (a
$75.00 one) gave a performance that was
absolutely ludicrous. So much for the
highly equipped engineers that Mr. Mor-
rison defends! Such is life when the ex-
perts are let loose!

HARRY VAN KIRK,
353 Union Ave.,
Elizabeth, N. J.

* % %

Says 75% Want DX

AM for DX strong and I think 75 per
I cent. of the people are.

I disagree with Mr. Connaught in
regard to multi-tube sets and at the same
time wish to say that the set I have
brings in DX regularly and as clear as a
bell, and so loud that a stranger hearing
it for the first time would think it was
Chicago or New York.

Brought in two coast stations, KFI and
KNX, without any aerial of any kind,
loud enough to hear about 20 feet from
the set.

1 am using three 227, six 226 one 281
and one 210 in the best set I have ever
had. '

Let’s have more debates.

ALAN LOCKLIN,
150 Brampton Road,
Syracuse, N. Y.
* k%
Reads Every Word

OME readers have been handing in a
few bouquets. May I also send in
my bit? Personally I like the maga-
zine as it is without any changes. I think
a lot of a magazine to subscribe for it
for a couple of years in advance, as I did
for Rapro WorLp. I read everything in it,
GEO. H. LEGGETT, D.D.S,,
133 W. 123rd St., N. Y. City.
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Five More Channels
Allotted to Police

‘Washington.

In z general order (No. 85), amending
a previous order, the Federal Radio Com-
mission has made provisions for five ad-
ditional short-wave channels for use by
police radio services. The addition was
made in order that demands of all cities
could be met.

“Licenses for- emergency police radio
service will be authorized only for mu-
nicipally controlled stations,” the order
reads. This does not mean that States,
counties and other municipalities are de-
barred from the service because, it was
explained at the legal division of the
Commission, the legal definition of “mu-
nicipal” covers these as well as incor-
porated cities.

The maximum power of stations to be
used for police services is fixed at 500
watts.

No “Dry Holes” Now,
in Radio Prospecting

One of the most interesting recent
applications of radio science is in the
field of geographical research. Recently
the Federal Radio Commission has issued
an order by majority vote definitely estab-
lishing a policy respecting the use of
radio in oil explorations by qualified oil
companies without requiring them to op-
erate as public utilities.

Thus, radio will continue to be used in
the location of oil deposits, hidden be-
beneath surface rocks, by ‘the all but
miraculous methods evolved by engineers.

The geographical method uses radio in
two ways- The first is to transmit radio
signals in parallel with seismic or sound
waves in the underground explorations at
the place being prospected.

The underground seismic or sound waves
are picked up by seismographs at various
distances, and the radio signals by mem-
bers of the exploring party. By com-
paring the elapsed times of transmission
of the two waves it is possible to deter-
mine the nature of the substance beneath
the earth’s surface.

The above described method detects
the presence of oil thousands of feet
down, and the method is so exact that
there have been no “dry holes” as was
formerly the case when haphazard
methods were used.

TELEVISION COURSE STARTS

In anticipation of an expected demand
for educational service in television, the
Engineering Extension Department of the
Pennsylvania State College recently an-
nounced a new home study course in “The
Elements of Television.” It is intended
for the amateur experimenter and the
student beginner.

DC HI-Q DEMONSTRATED

To afford those residing in the midtown
section of the Borough of Manhattan,
New York City, an opportunity to hear
and see the new 110-volt direct current
model of the HiQ-30 in the evening, a
demonstration studio has been opened at
427 West Fifty-first Street. Robert M.
Miller is in charge.

NEW CORPORATIONS

Simco & Sommer, Inc.. Passaic, N. T., radio

supplies—Atty. Ola C. Cool, Newark, N. T
Howe Radio Corporation, Utica—Atty. E. Han-

agan, Utica, N. Y.
Livingston-Alvan, |

Rath & Connerton. Johnson City, N. Y.

Idean Radio and Music Shop, Paterson. N. T.—
Atty. Louis G. Bernstein, Paterson, N. T.

Johnson City, radios—Attys.
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‘Phone on Short Waves
Set Some New Records

Successful long-distance radio telephone
conversations are beginning to command
the attention of the peoples of the world.
The recent long-distance transmission
record set up when a two-way conversa-
tion was held between Schenectady, N. Y.,
and Dunedin, New Zealand, was followed
by the successful speed and remote radio
control experiments between Marconi’s
vacht Electra, and various distant points.

And now the latest, a radio-'phone
bridge between Buenos Aires, Brazil, and
Batavia, Dutch East Indies, via Berlin, a
total air-line distance of 14,000 miles.
These transmissions arc made possible by
short waves. The regularity with which
this form of radio transmission may be
used is the reason for the growth.

The Dutch Indian short-wave trans-
mitter operating on 1593 meters at Ban-
doeng, was picked up in Berlin, where its
signal was amplified and retransmitted by
the Nauen station on 1498 meters to
Buenos Aires. The return conversation
was carried on 13.07 meters to Nauen, and
from that point onward to Bandoeng on
the same wave-length.

Also, another successful radio-"phone
connection was established between Ba-
tavia and Rio Janeiro, via the Santa Cruz
sending station, and the Taraqua receiv-
ing station.

Ship to shore and vice versa radio-
'phone conversations are not lagging far
behind, either, interest in this phase of
the transmission art was successiully
demonstrated some time ago betwecen the
Leviathan and American shore receiving
and transmitting stations. Recently a
successful two-way radio circuit was
established between the Leviathan and
some inland European stations. The suc-
cess of these commercial experiments, it
must be understood, is due to a great
amount of technical preparation and study
and countless unheralded previous experi-
ments along the sanmic line.

State Uses Station
For Highway Safety

Boston, Mass.

A radio broadcasting studio has been
opened by the Governor's committee on
street and highway saiety in its offices in
the State House for the daily dissemina-
tion of bulletins on road conditions and
safety subjects. It is believed that this is
the first time in the history of radio that
broadcasting has been used as a regular
daily part of the routine work of a State
or municipal department.

“The apparatus, which constitutes the
first permanent installation of broadcast-
ing equipment in the State House, links
the committee’s offices directly with the
transmitting system of WBZ and WBZA,
the Westinghouse stations, whose cooper-
ation made the innovation possible,” the
official announcement stated.

The Recalcitrant Governor

OW about an impressive thought
for the week, for once? For in-
stance:

In radio, as in other trades, some people
take too many liberties, as in the case of
a Governor threatening to erect a broad-
cast station without the approval of the
proper authority. Acts like this may have
some bearing on the trade by belittling
the science. Let’s hope that the coming

visual science (television) will not be
sneeregi at or degraded by an act so un-
becoming.

It comes out in the wash!

FRANK DE MARCO

Literature Wanted

HE names and addresses of read-

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

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

Name .....cooeneenneeenen. dereeeneseresereennnen
Address coooiiienriiiiiiiiiniiine, 0000000
City or town ...... oooooo Oooooo creersssesannees
Y3 0oooo00000000000060000000000006600060006000

F. R. Ogden, 3159 Downing, Denver, Colo.
S. S. Brown. P. O. Box 334, Newark, Ohio.

Richard G. Ball. Mount Vernon, Wash. .
OG. E. McClymonds, N. Y. C. Hotel, Painesville,
hio.
H. C. Johnson., Flat Rock, N. C.
'L. S. Selling, Bellevue Hospital. New York, N.

S. W. Sayler, 10 So. 3rd St., Fernandina, Fla.
C. W. Cottrell, Radio Scrvice, Eunice, La. .
Paul Randall, 100 Post Ave, Battle Creek, Mich.
Jim Mclntyre, 14 S. Caramillo, Colorado Springs,
o

Colo.
Don Burkhardt, 3043 W. 3rd St., Dayton, Ohio.
H. E. Herdrich, 4750 Kenmore Ave.. Chxcago,l'll.
Wm. Henderleiter, 6223-37th Ave.. Kenosha, Wis.
Howard Walden, P. O. Box 44, Dothan, Ala.
David S. Wells, 1112 Matthews, S.W., Atlanta,
Ga.
F. L. McRee, 2424-22nd St.. Lubbock, Texas.
O. V. Hullinger. 525 Preusser. San Angelo, Tex.
L. G. Febcil, 303 Hawkins Ave., N. Braddeck,

Pa.
Rob’t. M. Patton, 438 Arnold Ave.,, Willow
Grove, Pa.
F. A. Merrick, 534 Montclair Ave., Bethlehem,
a.
N. & B. Silkbo. 16 Ward St.. Paterson, N, J.
G. Delisle, 2135 Chambly St., Montreal. Canad:
L. T. Baker, 698 St. Paul, Memphis, Tenn,
Edward Krug, P. O. Box 487, Nashotah. Wis.
John McEmmons, 100 Prospect St., Gloucester,
Mass.
Edward H. Keeler, 320 Hurley St.,, Cambridg
Mass.
(i)rival E. Borst, 607 N. C. St., Indianola, Iowa.
W. A. Bell, Rt. 2. Milton, Fla. .
Mat Cryan, Jr., 625 Davis St.. Kalamazoo, Mich.
Stephen Gumport, 130 West 8th St., New York,

N. Y.
L. B. Walden, Box 397, Altavista, Va. .
W. G. Reinhardt, 1280 Pine St., San Francisco,
Calif.
R. B. Jolley. Box 323, Valdosta, Ga. |
Lece R. Brock, 427 S. 8th St.. Fredonia, Kans.
C. G. Porter, 1026 East 71st St.. Seattle, Wash.
Don R. Williams, R. 6, Box 770, Phoenix, Ariz.
Joseph A. Eagan, 363 Monroe St., Brooklyn.
N

C. A. Fraser, ¢c. o. Taylor Instrument Cos., 95
Ames Str., Rochester, Y.
Wm. P. Cady. c¢. o. Taylor Instrument Cos., 95
Ames_Str., Rochester. N. Y. R .
D. D. Jones, 11753 Camden Ave., Detroit, Mich.
Bob Graef, 3143 Durrell Ave.. Cincinnati, Ghio.
Thecdore C. Elder. R. D. 6. Butler, Pa.
J. E. Baker., Box 761, Sanford, Fla. X
Max. W. Esherger, 1119-8th St., N.E., Washing-
ton, D. C.
P. K. Ghose, 60. Niogi-Pukur Lane, P.O. In-
tally. Calcutta, India. .
Lowell Peltier, R.R. No. 2, Delphos. Ohio.
Thos. M. Hoyt, 1607 Highland Ave.. Troy. N. Y.
J. F. Dickson. P. O. Box 11. Rock Hill, S. C.
T. J. Stroud. 2401 E. 4th Place, Tulsa, Okla.
W. R. McShane, 802 N. Boston. Apt. 2, Tulsa,

Okla.

W. A. Hayman, 1079 Glenwood Blvd., Schenec-
tadv. N. Y. X

M. Hoffman, 765 Bryn Mawr Rd., Pittsburgh,

Pa.
H. B. Champlain. 217 N. Prospect St., Rockford,

.
Charles E. Ganther, 15333 Richmond Pl., Fast
Cleveland. Ohio
0. W. Potts. 21 N, 2Ist St., Camden, N. J.
Robert C. TJones, 4141 Mayfield. Toledo, Ohio
Elva W. Young. R. F. D. 5 Lincolnton. N, Car.
John Kirgin, 3209 N. Fuairhill St., Philadelphia.

Pa

J. W. Myers. Vandalia, Mo.
Edw. Bevan, 43 Valley St.. Vineland, N. J. .
John Marshall. 33 Verona Bldg.. Cincinnati, Ohio
G. D. Jafte. 119% Towa Ave., Cleveland, Ohio
E. Van Dyke, 1642 East 15th St.. Oakland, Calif.
Geo. H. Fagg. 429 S. 4th St.. Terre Haute, Ind.
Tack Thomson, 459 Ontario St., Albany, N. Y

Wm. H. Johnson, 2 Garden St., \Vether'sﬁeid.
Conn. )
Car] Bishec. 844 Loma Drive.. Hermosa. Calif.

L. W. Burns. c¢. o. Zolds Ralio Dept.,, South
Adams & Garden Sts., Peoria. Il

wWwWw americanradiohistorv com

RCA to Manufacture;
$32,000,000 in Deal

The Radio Corporation of America has
made arrangements to purchase from the
Genceral Electric Co. and the W esting-
house Electric & Manufacturing Co. the
engineering and manufacturing facilities
and plants heretofore used in the produc-
tion of radio receivers, tubes and other
equipment for the Radio Corporation.

RCA has asked its stockholders to
approve an increase in its capital stock to
compensate the sellers.

The stockholders are being asked to
approve an increase in the authorized
common stock from 7,500,000 to 15,000,000
shares. The Radio Corporation will issue
of that amount to the General Electric
and the Westinghouse companies a total
of 6,580,375.1 shares, which is exactly equal
to the number of common shares at pres-
ent issued and outstanding. The General
IZlectric will receive three-fifths and the
Westinghouse two-fifths of these new

shares.
The issue of these common shares
includes reimbursement to the General

Illectric and \Westinghouse companies for
the $32,000,000, plus interest, on cash
advances by them in connection with the
Victor Talking Machine Company acquisi-
tion a year ago.

Ohio Air School
Gains World’s Evye

) Columbus, Ohio.

The Ohio school of the air, operated by
the State Department of Education, s
attracting international attention, says the
department. An educational representative
of the Soviet Government will visit
Columbus to study the methods of the
school'an(l a rccent issue of a French
educational journal contained an article
on the use of radio and motion pictures
for educational purposes in the American
schools, pointing to the Ohio school,
which has been in operation since January
7th, 1929, as a model system. ’

RCA Wants to Test
On 30 Centimeters

Washington.

RCA  Communications, Inc.. has filed

applications with the Federal Radio Com-
mission for experimental operating i~

censes on extremely high irequencies,
ranging up to omne billion cycles per
second, or down to wavelengths of 30

centimeters. Four applications were filed,
three for modifications of previous experi-
mental licenses and one for a new con-
struction permit to operate on frequencies
approaching the infra-red portion of the
spectrum, with only one watt of power.

Lloyd A. Briggs, chief operating engi-
neer of RCA, explains in a letter accom-
panying the applications that they are
submitted ‘“for the purpose of continuing
the experimental operations incident to
exploring the possibilities of the ultra-
high frequencies which were under prog-
ress and authorized by the last previous
licenses covering these stations.” Three
of the stations are located at Rocky Point,
N. Y, and the fourth will he located at
Wechawken, N. J.

A THOUGHT FOR THE WEEK

FTER lIistening to some of those flat-

voiced  Hollywood picture stars sthg
over the air one is convinced that they han
never heard that “Silence is golden.”
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READRITE R-245 SET AND TUBE TESTER

WITH NEW 8-PAGE ILLUSTRATED INSTRUCTION SHEET

IIE R-245 consists of a

three-meter assembly in a

metal case, with slip-on
a tipped cable, 5-prong
plug, and a 4-prong adapter,
a screen  grid cable, two
separate tipped leads for inde-
pendent voltage readings, red
tor positive, black for negative;
ten color identified tip jacks to
recelve cable leads, and a new
8-page instruction sheet with
tube characteristic chart.

With this outfit you plug the
cable into 2 vacated socket of
a receiver, putting the removed
tube in the tester, and using
the receiver’'s power for mak-
ing these tests: Plate current,
on 0-20 or 0-100 ma. scale,
changed by throwing a built-in
switech; 0-60, 0-300 v, DC,
changed by moving one of the
tipped cables to another jack;
filament or heater voltage (AC
or DC), up to 10 volts, or any
other AC voltage source, meas-
ured independently, up to 140
¢olts, including AC llne voltage.
Also, screen grid voltage and
screen grld current may be read
by following connectlons speci-
fied in the new 8-page instruc-
tion sheet.

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

HEN servicing a radio
set, power _amplitier,
speech  amplifier or

sound reproduction or recording
equipment, the circuits and
voltages are almost inaccessible,
unless a plug-In tester is used.

The R-245 plugs in and does
everything you want done. It
consists of:

{1)—The encased three-meter
assembly, with 4-prong (UX)
and 5-prong (UY) sockets built
in; changeover gwitch built in,
from 0-20 0-100 ma.; ten
vari-colored jacks, five of them
to hold at once vari-co'ored
tipped ends of the plug cable;
grid  push-button, that when
pushed in connects grid direct
to the cathede for 224 and 227
tubes, to note change In plate
current, and thus shorts the
signal input.

(2)—4-prong adapter for 5-
prong plug of cuble.

(3)—Screen grid cable for
testing sercen grid tubes.

(4)—Pair of Test Leads for
individual use of meters.

(5)—New 8-page instruction

sheet.

With this outfit you can test
circuits using the following
tuhes: 201A, 200A, UXI199,

X 240, 171, 171A, 112,
. 224, 222. 226, 227,
and pentodes.

All Vital Tests Made Instantaneously and Simultaneously!

cover,

- @-

D.C.voLTs B

e e

Set and Tube Tester, Cat. R-245, shown two-thirds actual size. a handy, dandy instrument for service men and experimenters.

HEN the R-245 is plugged into the
\;‘/ vacated socket of a set and the re-

moved tube is placed in the proper
socket of the Tester, the receiver's power
supplies all the voltages and currents.
You see the vital tests made right before
your eyes, all three meters registering im-
mediately, all three reading at the same
time.

Here are some of the questions answered
by the Tester when plugged into the re-
ceiver:

What is the filament or heater voltage The
(no matter if DC or AC)?

What is the plate voltage at the plate

ment? Tube chart in instruction
reference data.)
What is the grid bias voltage?
What is the cathode voltage?
What is the screen grid voltage?
Besides, when meters are used
answer these questions:
What is the screen grid ocurrent?
What is the line voltage (no matter if AC or DC)?

independently, you

PLEASE USE THIS COUPON!

GUARANTY RADIO GOODS CO.,
| 143 West 45th_Street, New York, N. Y.
(Just East of Broadway)

. R-IN, new instruction
sheet, 12 cents.

(O Cat. R-560-TJ @ $2.25.
If C.0.D. shipment is deslred, put & cross in square at left.

a

three-meter
crinkle dark
case, which is sturdy steel, wlth slip- :

brown

on cover of same finish.

Is the tube in good condition or does it require replace-
sheet gives necessary

—————— e ——— — — —— —

Is the circuit continuous or is it open?

What is the total plate current drawn in
the receiver?

What are the respective B voltages at
the B batteries or voltage divider?

Tip jacks with colored rings, correspond-
ing to the colors of the five leads of the
cable plug for normal use, receive these
leads, so you can make no mistake. For
making some special tests, the connections
from cable to jacks are different, as ex-
plained in the instruction sheet. Remit
with order and we pay carriage.

Order Cat. R-245 at $11.40

assembly, In the
#Hnish carrying

"The handle In all servicing work it is exceedingly

itself? is genuine leather. The buckled strap helpful to use an illumination tester, to
What is the plate current drawn by the holds the cover on. inform you if the house elcctrical service
tube? is AC or DC, and if DC, which side is

Also, in either instance, you can
by connecting one side of the
instance, radiator or coid
the convenience outlet. The
a light is the grounded

negative and which positive.
tell which side is grounded,
illumination tester to ground, for
water pipe, and the other side to
outlet ccnnection that does not show
side.

The {llumination tester will
handy as & pencil and fits in your vest pocket.
100 to 400.

Tiere are two electrodes in a Neon lamp in the top of the instrument.
On AC both electrodes light. On DC only one lights, and that one is
negative ot the line, the light being on the same side as the lead to the
Neon lamp. Hence the illuminator shows whether tested source is AC or
DC. and, if DC. which side 13 negative.

liven ths output of the speaker cord will show & light.

Also, the device will test which fuses are blown in fused house lines,
AC or DC. Resides it tests ignitlon of spark plugs of automobiles, boats
and airplanes, also faulty or weak spark plugs.

disclose continuitles and opens. It is as
It works on voltages from

Enclosed please find $................ , for which please ship at Just tlash on the illumination tester momentarily. It will last about
once, prepald, the following: (3 Cat. BRT @ 90 cents. 1,00¢ flashes. Remlt with order and we will pay carriage.
O Cat. R-245, with new instruc- OCat. R-19 and 20 @ $1.20 Order Cat. BRT at 90 Cents

tion sheet, @ $11.40. for hoth. Far those who desire unusual voltage range, or want to test .ubes that
(3 Cat. R-106-TJ @ $1.80. [JCat. R-21 @ 60 cents. have unusual hases, etc., adapters are available.

Mnltiplisr R-106-TJ is used to increase the DC voltage readings from
300 to 609, 'This adapter enables tests of sets using up to 600 volts DC,
hence those with 210 or 250 output tubes, Remlit with order and we pay

e (STECIE MIEH AU B [ el Wy 67 B e e order Cat, R-106.  Price, with built-in tip jacks. $1.80. |
e er- Multiplier R-360-TJ, increases the 140-volt AC scale to 560 volts AC. c
Remit with order and we pay carriage. Price, with built-in tip Jacks, i AT. BRT.
NAME - oveeeeiniaerenr e 2,23, umination Test-
"""""""""" Adapters R-19 and R-20, for testing UVI99 tubes, so they will fit er, Vest Pocket
in’ soeket of tester and standsrd tester plug will fit in socket of receiver. Size. Shows Shorts
AQAIeSS . oovvesmrnnan v aninniataneianan.. Doo00Coa0a - P Remit witn order and we pay carriage. Trice, $1.20 for both, and Opens Visual-
Adapter R-24, for testing old-style Arcturus dtubes and Kellogg tuIbe‘s, Bf-c 3l|i5"°e D0|8A"”’)" :':
) il N i ‘e pay postage. Drlce. b G L
City ........ D002 20000DA003A000 ...State ......... g&%e[:;lsfmem at top. Remit with order and we Ppay postaze riee lamp is built in.

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

“Elements of
Radio Com-
munication’’

The latest book by Prof. John
H. Morecroft, of the Lngineer-
ing  Department of Columbia
University, and puast president
of the Institute of Radio En-
gincers, is his ‘Elements of
Radio Communleation.”” We re-
gard thix as the best elementary

book to inform vou authorita-
tively on the technical phases
of radio in  pilain  language.

Drovided you have some foundi-
tion knowledge of radio. The
book iy a complete course on
the clements of radio, contain-
ing much material never before

4 publtshed. It has 226 pages,

170 illustrations and a complete

index, Cloth  bound. Order  Cat.

y the same author: “Principles of Radio

Communieation,””  second edition. This  book is

for advanced, students. 1. ii._.ae standard of excel-
lence 1o its fleld. Cloth bound. Order Cat. MP,

“Radio Receiving Tubes”

The need for an up-to-date book on radio tubes that answers
all the important questions has heen filled by James A. Moyer,
Director of University Extension, Massuchusetts Department of
Education. and John F. Wostrel, instructor in radio engineering,
Division of University Extension, Massachusetts Department of
Education. This book is a complete cliscussion of tube prin-
ciples, functions and uses. The cssential principles underly
the operation of vacuum tubes are explained in as non-techni
@ manner as is consistent with aceuracy. The book covers the
construction, action, reactivation testing und use of vacuum tubes
as well as specitications for vacuum tubes and applications for
distant control of industrial processes and precision measure-
ments. 207 pages. eloth bound. Order Cut. MWT.

By the same authors:

‘‘Practical Radio”’ including the testing of radio receiving
sets, 378 pages, 3 illustrations. Cloth .hound. Order Cat.
MWPR.

“‘Practical Radio Construction and TRepairing,”* 319 nages. a
companion volume, new second edition. Order Cat. MWPRC.

(NoTy::  The gtandard book on tubes Jor advanced students
is ““The Thermionic Vacwum Tube,” by Hendrik Van der Bijl.
Order Cat. B.)

RADIO WORLD. the first and only national radio weekly,
ninth year, publishes all the latest circuits and news of radio.
Its technical presentations are highly authoritative. Construc-
tion of ultra-sensitive and selective circuits is featured requ-
larly.  Subserihe for RADIO WORLD and follow the develop-
ments on pentodes, Loftin-White amplifiers, band pass filters,
pre-tuners, Superheterodynes, screen grid tubes. push-pull. etc.

knowled e previously impaited,
CHAI'TER V.
CILAPTE
the attuinment of desived electrical symmetry.
CHAI'TER V11,
frequencies,
of instability.
supply, and in some special instances to the load’s relationship to the C bias derivation as well.
as newative or positive and the results stated.

CIHAPTER VIIIL
Yacuum tube volt meter,

tics
full useful voltage ranges for the 220, 2014,
{page 151

Your Opportunity to Obtain Any of the Out-
standing Volumes from One Source

“AUDIO POWER AMPLIFIERS”
By J. . Anderson, M.A., and Herman Bernard, LL.B.
The First and Only Book On This Important Subjert

N radio receivers. separate audio amplifiers, talking movies,
the power amplifier stunds out as of predominating
knowledge of these systems is imperative to

book that presents this subject thoroughly. The authors are:

J. L Anderson. M.A., former instructor in physics. Unlversity of Wisconsin, former Western
Electric engineer. and for the last three years technical editor of ‘“"Radio World.””

Ierman Bernard, LL.B., managing editor of “Radio World,"”

They have pgathered together the far-tflung branches of their chosen subject, treated them judiciously
and authoritatively, and produred a volume that will clear up the mysteries that have perplexed many.

The book beging with an elementary exposition of the historical development and eircuit constitution
of audio amplitiers and sources of powering them. IFrom (his simple start it quickly proceeds to a
well-considered exposition of ecircuit lewx. including Ohm's laws and Kirchhoff's laws., The determina-
tion of resistance values to produce required voltages is carefully expounded. All types of power
amplifiers wre used us examples: AC. DC, hattery operated and composite. But the book treats of
AC pu;\l' r amplifiers ost generously, due to the superior importance of such power amplitiers com-
mereially,

“Audio 'ower Amplifiers” is for those who know something about radie. It is not for novices
But the engineers of manufacturers of radio receivers, power amplitiers, sound installations in theatres,
public address systems and phonograph pickups will welcome this book. IEngineers— even chief
epgineers-——of the Bell Telephone Laboratories, Radio Corporation of America, Westinghouse Electrie
& Mrig. Co.. Western Electrie, Photophone, Vitaphone and the like needn’t be atraid they won't learn
something from this little book.

0 public address systems and the like,
importance, therefore a full and authentic
every technieian. “‘Audio Power Amplifiers’” s the

Details of Chapter Contents

CHAPTER 1. (page 1) General Principles, analyzes Ilie four types of power ampliflers, A(
battery-operiated and composite, illusirates them in funetional blocks and schematic diagrams,
treats each branch in clear textual exposition.

CIHTAITER 11 (page 20) Circuit Laws, expounds and applies Ohm’s laws and their special form

known as Kirchhoff's Laws.

DC,
and

CUAI'TER 1IEL (puge 35) Principles of Tectification. expounds the vucuuwm tube, both filament and
ous types, electrolytic and contact rectifiers, and explains why and how they work. Full-wave and
wave rectiflcation are treated. with rurrent fow and voltage derivation analysis.  Regulation curves

s the 2800 tube are given.

Voltage division, fiitration and stubllization are futly illustrated and dissected.
CILPTER IV, (page

62) Practical Voltage Adjustments, gives the experimental use of the theoretical

Determination. of resistance values is carefully revealed.

(page 72) Nethods of Obtaining Grid Bias, enumerates. shows, and compares them.

VI (page 9) Urinciples of P’ush-1'ull Amplitier, delines the push-pull relationship. with keys to

{page 98) Oscillation in Audio Amplifiers, deuls with motorl

explaining why it is present, stating remedies and giving
“he trouble "is dennitely assigned to the feedback

iating and oscitiation at higher awdio
expressions for pre-determination of regions
through eommon impedance of load reactors and B
The feedback Is shown

(page 118) Charucteristics of Tubes, tells how

to run curves on tuhes, how to build and how to use a
discusses hum in tubes with AC on the
PEN A

filament or heaters and precents fumilies of curves, plate

ng grid voltage, plate current
222 21

1124, 1714, 222, 2 245 and
Reproduetion of Recordings. states coupling methods and shows circuits
CHAPTER X. (page 161) Iower Detection, explains what it is,
A rectifying detector, designed by one of the authors,
CHAPTER X1,
reproduction system

22N

¥ i voitage-plite current, fer 244 201A, 1124, 1714, 227 and with load lines. Also, plate voltage-plate current charactet
4 istics of . 2004, 201a, 1A, 2220 240, 226, .2 . 210, 250, tull data on everythini.  There is a composite
) tahle (II') of charucteristi Reetificr and Voltage Repulator Tubes, and individual tables, giv
i characteristies over
[

for hest connections.
when it should be used, and how to use it.
is expounded ulso.
{page 121) Practieal Power Amplitier, gives AC circults and shows the design of a sound
for theatres. A page is devoted to power amplifier .ymbols.

CHAPTER XII. (page 185) Measurements and Tesling, discloses methods of qualitative and quantitative
analysis of power amplitier performance. Order Cat. APAM.

Two Other New Books b& the Same Authors

“The Superheterodyne,”* a new volume, deals with the theory and practice of this recefver in a detailed and
pertinent manner, fully illustrated. The theoretical discussion proceeds to a reeeiver embaodying the theory
stated. Order Cat. ABSH.

‘Foothold on Radio, for the sheer novice, the only book published that js really for the person who knows
nothing about radio. Fully understandable by any one. Freely illustruted. Order Cat. FOR.

“Trouble Shooter’s Manual’’—*‘Mathematics of Radio”

The thiree books by John F. Rider, Institute of Rudio Enginecers, are " UTrouble
Shooter’s Manual.” and “Treatise on Testing Unlits for Service Men.”’ .

“Matheniatics of Radio,”” 128 pages, 8% x 117, 119 illustrations, bridges the gap between the novice
and the college professor. It gives a theoretleal background so necessary for a proper understanding of radio
and audio cireuits and their servicing. Flexible cover. Order Cat. MOR. . .

The first comprehensive volume devoted exelusively to the topic uppermost in every servlt-g man’s mind is
““Trouble Shooter's Manual,”” just published. It not only a treatise for service men. telling them how to
overcome their most serious problems, and fully dizgramming the solutions, but it i a1 rourse in how to become
4 service man. It gives all the details of servicing s they have never heen wiven hefore. Ifinding the right
mode of attack., applying the remedy promptly and obtaining the actual receivers
alw have heen a bix load on the service man's chest. But no move.

This book is worth hundred~ of doillars to any one who shoots trouble in receivers—whether they be factory-
made, customn-built or home meode receivers, -

MORE THAN 100 WIRING DIAGRAMS OF RECKIVERS MADE BY MORE THAN FORTY DIFFERENT

Full constructional datn.

“Mathematics of Radio,’

fuctory-drawn diagrams of

SET MANUFACTURERS ARE FUBLISHED 1IN THIS BOOIK, INCLI'DING OLD MODELS AND L.‘\TES?‘

MODTELST S ROA. ATWATER  KENT, CROSLEY, MAJESTIC, ZENITH. STROMBERG CARLSONXN,

KOLNTER, I'EDERAL, FADA, ETC. 240 pages, size 8l 1 11"; 200 illustrations. Imitation leather cover.
TSN

Order Cat. TS

““Treatise on Testing Units for Service Men,”
eireuits. Tetls what equipmnent a service man
Rapidity of operation is one of the points
stressed throuchout this valuable book, as a
service man’s time is his chiel stock in trade.

is a 43-page. liberally illustrated book on testing uni!§ and
should have and how to use it most etfeetively and «uickby.

Radio World. 145 West 45th Street, New York. N. Y.

Order Cat. TTU | Cust East of Broadway.—Phone BRYant 0558.)
Enclosed please find $.......... for which please
Other BOOkS I enter my subscription for RADIO WORLD for sperified
““ABC of Television,”” by Rayinond Francls l period and send free (pqs!puid) the one premiuin bouk
Yates, tells the whole story und gives data on I designated by my cross in sqyuare,
consiruction of a television receiver. 210 pases, = e o
100 illu trations. Cloth hound. Order Cat. TIf. JREL $1.00 for 8 weeks (8 iasues)
U“;l‘he Radio Manual,”” by G. L. Scterl)mu of I [ ARSH $2.00 for 18 weeks {186 isvues) TTU
. & Dept. of Commerce and Robt. S, Kruse, = i O
formerly techinical editor of QN8T. Nearly 900 I (5 i §3.00 for 6 months (26 '”'vw”
pages 36Y illusirations. Bound In flexible | . §4.00 jor 34 weeks (31 issues)
fubrikoid.  Order Cat. MAN. Damon O] MWPRC
“Drake’s Encyclopedia.”” new edition, 2%“ l $5.00 for 42 tweels (42 issues)
thick, weighs 33 Ihs.. I9.0 pages, 1,025 illus- O MWT MW R
trat s. Order Cat. DIt S . o
““Experimental #tadio,”” by R. R. Ramsey, l $6.00 ”erqu\w'“ (32 dsgues) u
Th.Ib., I'rof. I’hysies, Indiana University. 5 I [m] -\R-"M HR‘I"\! &l i‘Rl\'
pages, 168 illustrations. Cloth cover. Order I BRI
Cat. REX. TIREAL $7.00 for 60 twecks (8D jssues)
‘“Fundamentals of Radio.”” hy Ramsey. 372 I 3 m =y B T )
pages, 402 illustrations. Order Cat. KRE'M. I oy ]."'0" i S o TS -”)) =
“Principles of Radio.”” by Keith Henney, l . 812,00 for 2 wears (104 dxsues RIPT O M1
M.A.. director. laboratory, Radio Broadeast. ] MAN DRA o
477 pages. 305 1llustrations. Order Cat. PRIS. |
““Radio Telegraphy and Telephony.” by Ru- NAMG .« oo v oo e
dolph L. Dunean and Charles T Drew, of l """""
Radio Institute of America. Order Cat RTT.
“The Superheterodvne.”” hy R. E Lacault, I Address. ..
93 pages. 6% illustrations; eloth cover  Order |
Cat. REL City. . ... .. State. ... ...

RADIO WORLD, a weekly paper published by Hennessy Radio Publications Corporation. from Publication Office, 145 West 45th Street, New York, N. Y.

Vol. XVII, No. 7.
New York, N. Y.,

Whole No. 423.
under act of March,

May 3rd, 1930.

1879.1 Roland

15¢ per copy, $6.00 per year.

[Entered as sccond-class matter, March, 1922, at the Post office at

Burke Hennessy, president and treasurer; M. Hennessy, vice-president; Herman Bernard,

business manager and managing editor; J. E. Anderson, technical editor.
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SOCKET WRENCH
SET FREE

OR turning down nuts there is nothing as

efficient and handy as a socket wrench. Here

is a set of three wrenches for hexagonal nuts,
enabling 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 60 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 60 cents for four
subscription for RADIO WORLD. Send
three socket wrenches free!

weeks
set of

Name

Address

City

FARRAND
INDUCTOR

| EQUIRING no source of voltage except
that furnished by the receiver itself,
! the Farrand Inductor gives true dynamic

performance. It is one of the most sensitive

| loudspeakers.

Model 10-G for 171, 171A, 245, 210 or 250
single output tube, or any of these tubes
paired In push-pull, where receiver hag
push-pull output transformer............... 11.50

Model 10-G-CT for 171, 171A, or 245 push-
pull, requiring no output transformer, but
tipped leads connected direct to plates, yel-
low center TAP lead to Bd-.............. 12.50

Model 6-G (slightly smaller, otherwise same

1 ) 8.00
T) 11.00

Model 6.R for 112 or 112A single output or

112A push-pull where receiver has output Y50

Modger-R-CT for 112A push-pull, requiring J
| no output fllter................. 600000000 11.00
| {f GUARANTY RADIO GOODS CO.
143 West 45th St. (Just E. of B’way) |
| New York City |

_ 'l_'lorn Unit 52.25

‘'he Fidelity unit is pre-

'minent  for  horn-type
peakers  such  as  ex-
ponential horns. The
aintest  word from a
“whispering  tenor or
the tumultuous shout of
the crowd or highest
crescendo of the band 1s
brought out eclearly, dis-
tinetly.  Stands up to
450 volts without Altering.
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, bhattery set or

any other set, push-pull
The casing is full nickel finish, highest

Fidelity Unit, Cat., FDU,
price $2.25

or otherwise.
poligh,

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

Order Cat. FDU, with 50-inch tipped cord; welght, 214
1bs.; size. 2%-inch diameter, 2%-inch height. (This is
the large size). Price........... ca 806000 2.25

acaa . 82
GUARANTY RADIO GOODS CO.

143 West 45th Street, New York City

" Shielded RF Choke

An efficient radio fre-

quency choke in a Excellent in detector
shielded case. Induct- plate circuit or in B-
ance. 50 mililhenries. plus RF leads of radlo
Usefut  for ali RF frequency tubes to
choking. purify signals,

| ML

| Insulated outleads are provided on this
| RF choke. Order Cat. RF-CH-—50 at 50c.

' Guaranty Radio Goods Co.

| 143 West 45th Street, New York City

'1009% TUBE
REPLACEMENT!

HE BEST WAY TO JUDGE how good a
I tube a manufacturer makes is to determine

to what extent he stands back of his tube.
Here is the guarantce 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 is unconditionally
guaranteed for six months!

l Enclesed please find §$

‘ NAME

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.

which send
replacement

for
me on six months guarantee of free
the following Rextron tubes:

Please send:

| OmA@ss Om@ile [ @21
| [0 200A @ 1.52 [J199UX @ .89 [] 210 @ 3.55
22 @ 2.47 7 195UV @ .89 [] 250 @ 4.70
C112A @109 []226 @ 1.08 | 280 @ 1.80
01z @ 119 12712 @ 1.19 1281 @ 2.85
CONNA @119 (224 @ 267 [ 240 @ 1.75

[ Raytheon (not Rextron) BH, 125 m.a., 220 v.
@ $2.65

ADDRESS

CITY

Fixed Condenser, Shown
Actual Size.
Dubilier Micon fixed condensers, [
removed from receivers, are available at
following capacities and prices.

L0001  mfd. 10¢ 006 Lol 20c
.00025 mfd. 10c .00025 with clips..20c
L0003 mid 10¢ All_ are guaranteed
00035 mfd 15¢ electrically perfect and
.001 17c money back | not
0015 17¢ satisfied  within  five
002 18¢ days.

GUARANTY RADIO GOODS CO.
| 143 WEST 45TH STREET

|
|

LACAULT’S BOOK, “Superheterodyne Con-
l struction and Operation,” and Radio Worid for #
Radio World, 145 W. 45th St.,

weeks for S§l1.
N. Y. Citv.

Quick Action Classified Ads

Radio World’s Speedy Medium for Enterprise and Sales

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

AMAZING NEW LIQUID FLUX for soldering.
Superior to anything ever used or money refunded.
Large bottle $1. Sample S0c. Furmhold, 109-24
208th Street, Bellaire, N. Y.

SHORT WAVE 4 RECEIVER -assembled and
wired by Egert radio engineer. A real bargain
for quick sale. John Jarvis, Ogdensburg, N. Y.

WHOOPEE BOOK 101 laughs by BUD ROSS.
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 25¢. Morrion, 2305 Gratz,
Philadelphia.

BARGAINS in first-class, highest grade mer-
chandise. B-B-L phonograph pick-up, theatre
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, $1.95;
.00025 mfd. Dubilier grid condenser with cli s,
18. P. Cohen, Room 1214, at 143 West 45th

Street, N. Y. City.

YOU NEED Haan’s “Radio Trouble Shooting.”
328 pages of practical radio information. Price
$.‘_§.00." Details on request. “Radio Service Maga-
zine.”” $1.00 yearly. Sample copies ten cents.
Radio Service” Library, P.O. Box 4422, Crafton,
Pittsburgh, Pa.

www americanradiohistorv com

ARISTOCRAT FLOOR SPEAKER—With Mold-
ed Wood Horn and Horn_ Motor built in.” Great
value. $14.00. Acoustical Engineering Associates,
143 W _45th St., N. Y. C.

‘EVERYBODY’S AVIATION GUIDE.” By Ma;.
Pagé. $2 postpaid. Also “Modern Aircraft” by
«ame author. $5. postpaid. Radio World, 145 W,
45th St., N. Y. City.

“AUDIO POWER AMPLIFIERS,” by dT E.
Anderson and Herman Bernard, the first and only
book on the subject. $3.50. Hennessy Radio Pub-
lications Corporation, 145 West 45th St., N. Y
Cirs

“MATHEMATICS OF RADIO.”—A great heiu
tn evervbody interested in radio. $2 postpaid.

F.adio World, 145 W. 45th St.. N. Y. City.
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USE

LYNCH

RESISTORS

for new Loftin-White Set and Amplifier, auto-
mobile radio sets, and new 245 resistance-
coupled amplifier. Write for catalog and 40-
page booklet.

LYNCH MFG. CO., Inc., 1775 B’way, N. Y.

UNIVERSAL
SHORT-WAVE
CONVERTER

O Li1L2, 1L3L4L5—Two sets of Air King de
luxe short-wave coils, wound on air di-
electric, three coils to a set, total of six
coils, with two plug-in receptacles with
adjustable coils attached (all)............ $6.00

O Two .0005 mfd. Hammarlund de luxe
straight frequency line tuning condensers
(both) ... ... 6.60

O Two radio frequency choke coils, (50 mh
shielded type (both) ...................... 1.00

O One .00025 mfd. fixed condenser.......... .15

O One .00025 mfd. fixed grid condenser with
clPs oo .20

O One 5 meg. Lynch metallized grid leak .30

O Two Electrad wire-wound flexible type
blasting resistors, 300 ohms (both)...... .40

O Three .01 mid. fixed condensers (all
three) ... ... 1.05

0 One 7x14-inch bakelite panel, with three
UYsockets (5-spring) ......ccoovieni..... 2.00

O One walnut finish wooden cabinet to fit.. 2.50

O Four binding posts (all four) ............ .40

O One 2.5-volt center-tapped filament trans-
former, 6 ampere rating .................. 2.56

O Two k-k vernier dials (both) .......... 1.00

O All

[J Note: If National Velvet vernier dials, type

VB-D, are preferred, instead of the 50c dials,
add $2.00 for dials (total $3.00).

Order what parts you desire. You don’t have
to buy all of them unless you desire. GUAR-
ANTY RADIO GOODS CO., 143 West 45th
Street, New York City, N. Y.

High Efﬁciencyr
Tuning Coils

Wound with non-insulated wire plated with
enuine silver, on grooved forms, these coils af
ord high efficiency because of the low resistance
that silver has to radio frequencies. The grooves
in the moulded bakelite forms insure accurate
space winding, thus reducing the distributed ca-
pacity, and keep the number of turns and separa-
tion constant. Hence the secondary reactances
are identical and ideal for gang tuning.

The radio frequency transformer may be per-
gendicular]y or horizontally mounted, and has
raced holes for that purpose. It has a center-
tapped primary, so that it may be used as
antenna coil with half or all the primary in
circuit, or as interstage coupler, with all the
primary on a screen grid plate circuit, or half the
primary for any other type tubes, including
pentodes.

The three-circuit 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.

The secondaries are for .0005 mfd. tuning only.
There are no models for .00035 mfd.

These coils are excellent indeed for popular
circuits like the Diamond of the Air and tuned
radio frenquency.

Diameters of form, 3 inches.

Two-winding coil, order Cat. GRF @ 9.
Three-winding coil, order Cat. G-3 CT @ $1.49.

GUARANTY RADIO GOODS CO.
145 West 45th St., N. Y. City
(lust East of Broadway)

Please mall me C.0.D. at stated prices, plus few cents
extra for posiage, the followlng coils on 5-day money-
back guaranty:

{ GRF at 99c. ] G3cT at $1.49

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
}obtainal)le 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

“AManual”

All Owners of “Manual” Need These Diagrams

YOU triple the value of “Trouble Shooter’s Manual” by getting these 115 new

diagrams of latest receivers and power supplies. Every service man needs all the

Audiola 308 and 7330 Screen Grid
Balkite Model F

Crostey 41A, 42 A.C.

Crosley 809, 610 A.C.

Crosfey 20, 21, 22 screen grid

Crosley 308, 31S, 33S screen arld
Crosley 804 A.C.

Crosley, 408, 41S, 42S, 82S screen grid
Crosley 60S, 618, 62S screen grid
Sonora Electric phonegraph 7P

Sonora A30, A32

Sonora B3 screen grid

Sonora A36 Sonora A40 Sonora A44
Kennedy royal 80 Kennedy model 10
Kennedy model 20 screen grid
Stewart-Warner 900 A.C.
Stewart-Warner 950 battery screen grid
Stewart-wWarner 950 A.C. screen grid
Stewart-Warner 950 D.C. sercen grid
Automatlc Electrie model B screen grid
Radlola 44 sereen qrld

Radiola 47 sereen grid Radiola 66
Majestic 80

Majestic 9PR power unit

Majestic 9P3 power unit
Strombarg-Carlson 641 screen grid
Strombern-Carlson 642 sereen grid
Stromberg-Carlson 846 screen orid
Edison R!, R2 and C2

Edison Ri, F2 and C2 (25 cvcles)
Edison R4, R5 and C4

Parts tist for Edison R4, R& and C4
Edison CI

American Bosch 54 D.C. dcreen grid
Victor R32 and RE45

Grebe SK 4 A.C. screen grid (early model)
Grebe SK 4 A.C. <creen arld (late model)
Grebe SK 4 D.C. sereen arid

Grehe 428 Deluxe console

Traveler A_C. power park

Erla 224 A.C. screen grid
Silver-Marshall 0B sereen arid
Silver-Marshall 30C screen grld
Silver-Marshall 30D sereen grid
Silver-Marshail 30E sereen grid
Eveready [, 2, and 3 Eveready serley 30
Eveready serizs 40

Eveready 1eries 50 screen grid

Steinite 40, 50 and 102 Steinite 50 power unft
All American Mohawk 86 screen grid (60 eycle)

All American Mohawk 80 (25 cycle)
All American Mohawk 80 (80 cycle)

diagrams he can get. Here is the list of 115 diagrams, known as Catalog SP-No. 1:

All American Mohawk 70, 73 and 75

Gulbransor Model C (early model)

Gulbranson Model C (late model)

Bremer-Tully 7-70 and 7-71

Bremer-Tully 81 and A2

Earl 21, 22 Eart 31, 32 Ear! 41, 42

Philco 65 screen grid Philco 76 screen grid  Phlico 87

Phileo 95 screen grid

Peerless Electrostatic serles, screen grid

Fada 20 and 202 Fada 22 battery

Fada 25 and 252 screen grid

Fada 25 and 252 screen grid with M250 and M250Z
Electric units

Fada 35 and 35Z screen grid Fada 75 and 77 screen grid

Brunswick 5 NC8 Radio Chassis Schematic

Brunswick 5 NC8 Audio Chassis Schematic

Brunswick 5 NC8 and 3 NC8 Audis Chassis Schematlo

Brunswick 5 NCB cahinet wiring

Brunswick 3 NC8 Radlo Chassis Schematie

Brunswick 3 NC8 cabinet wiring

Brunswick S14, 821, S31, S8, S82 xcreen grid Radlo
Chassis Schematic

Brunswick S14, 821, S31, S81, S$82 scrcen grid Radlo
Chassis Actual

Brunswick SI14, 8§21, S8(, S82 Audio Chassis Schematte
(25 cycle)

Brunswick S14, S2i, S$81, S82 Audio Chassis Schematie
(60 cycle)

Brunswick S14, S21, S81, S82 Audio Chassis Actual (25
cycle)

Brunswick S$14, 821, 881, $82 Audlo Chassis Actual
(60 cyele)

Brarswick S31, Audio Chassis Schematie (60 eycle)

Brunswick $31 Audio Chassis Actual (60 cyclo)

Brunswick 3 KR8 cabinet wiring

Brunswick 3 KR8 Radio Chassis

Brunswick 3 KR8 Audio Chassis Schematic
Brunswick 3 KR8 Audio Chassis Actual
Brunswick 5 NO Radio Chassis Schematic
Brunswick 5 NO Socket Power Schematic
Brunswick 5 N0 Socket Power Actual
Brunswick 3 KRO and 3 KR6 Radio Chassis
Brunswick ® KRO and 3 KR6 Socket Power

Brunswick 5KR, 5KR0, 2KRO Socket Power

Brunswick 5KR. 5KRO, 3KRO, 2KRO, 5KR6 Socket
Power

Brunswick 5K R, 5KR0O, 2KR0O, 5KR6 Radio Chassis

Amrad Bel-Canto seriss

Sparton 89, Sparton 39A, Sparton 49

Sparton ensemble

Sparton 931, 301 D.C., Sparton 931 A.C.

Sparton 110 A.C., Sparton 301 A.C.

Here is an opportunity to obtain these hard-to-get wiring diagrams of modern radio receivers.
The sheets are punched with three standard holes for loose-leaf binding. Each diagram is on a separate

pagc.
of the day.

As you will see by glancing through the above list, these diagrams include the popular receivers
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 vou a good deal of time. No more tracing circuits! The diagrams

| are a necessary part of your working equipment.
We cannot offer individual drawings.

Please use coupon below.

Subscribe for RADIQ WORLD for six months at the regular price, $3.00, and have these diagrams
delivered to vou iree! No other premium with this $3.00 otter!

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

Just East of Broadway.

above premiums free.

wWwWw americanradiohistorv com

[J This is a renewal of an existing subscription.

Enclosed find $3.00 for which send me RADIO WORLD for six_months (26 issues, one each week
a fof 22 weeks) isnd 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.

[J 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.

{7 Enclosed find $9.00. Send me RADIO WORLD for a year and a half (78 issues) and seand both of

(Put cross in square, if true.)
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Highest Grade
Key Tubes at

Defiant
Prices!

Screen Grid Tubes

224 at $1.43
222 at 1.88

Power Tubes

250 at 4.95
210 at 3.25
245 at 1.28
112A at 48
171A at 78

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.

All prices are net and represent extreme
disconnt already deducted.

90

.68
1.13
2.95

GUARANTY RADID GOODS CO., 148 West
45th 8t., N. Y. Clty. (Just East of Broadway).
Enclosed pleass find §.......... fer whieh ship
at once tubes marked below:
O 224 AC sereen @rld ...........col.ll $1.43
O 245 AC power tube 1.28
0 228 AC amplitier .69
0 227 AC det.-amp. . .90
O 280 AC rectifier .... .$0.13
8 222 battery screen grld $1.88
112A power fube ... .78
G 171A sewer tube .... .78
- 201A battery tube .. . .58
—1 240 hi mu tube..... ...$1.60
] 250 power tube... ... 4.95
[ 210 power tube. ... ... ... iiuunenrannns 3.25

[ Put sress hers If C. O. D. shipment Is de-
sired.

Cenadlan remlittance must be by postal or ex-
pross money e-der.

5-Day money-back guaranty

~ v

Your Choice of
These Nine Meters FREE!

Veltmeter D.C...........ccn0ce veesecnes
0 Voltmeter D.C.......
ItAGharn Tllgf D.C..

Mi Illlmnru D.C...
Miiliamperes D.C..
0 Milllampoeres D. o,
0 Mlilllamperes D.C.
-400 MIilllemperes D.C.

PN EEEN .

Equip Yourself Now
With Necessary Meters!

To do your radio work properiy you need meters. Heee 1r
your opportunity to get them at Do extra cost. See the Um
of oine meters at left. Heretofore we have offered the choios
of any one of these meters free with an B-weeks subscriptiea
for RADIO WORLD, at $1, the regular price for sush
subscription. Now we extend this offer. For th
you are permitted to ebtain any one or more or sll of thess
meters free, by sending in $1 for 8-week's subscription, em-
titling you to one meter; $3 for 16 weeks. entitling you te
two meters; $3 for 26 weeks, entitling you to three meters;
4 for 35 weeks, entitiing you to four meters; $5 for 44 weeks.
entitling you to 5 meters; §6 for 53 weeks, entitling you ts
six meters. Return this offer with remittance, and chesk off
desired meters In sgqusres at left.

RADIO WORLD wili help you in your radio work, se
you will be able to use the meters most valuably. K
abreast of all the new eircuits, intimate detalls on partoeuny
existing sets, and get inside traek on wsensitivity, distano.
reception, tonal quality, and news of radio, technica] and nom-
technical. Enjoy the writinge of Dr. Lee De Forest, McMurde
Stlver, J L. Anderson, Herman Bernard and a host of other
radio engineers who contrlbute their knowledge to you through
the medium of RADIO WORLD, the first and only illustrated
oationsi ‘sdio weekly. You can find no magazine that better
caters to_your needs than BADIO WORLD., B8hort waves!
RADIO ORLD will tell you all sbout them. KExtremely
sensitive broadcast receivers! Their construetion and eperation
are fully discussed with eonfident regulsrity. Power supplies
--push-puli or otherwise! AC recelvorﬂ Bcreen grid tubes?
Large receivers that give a super of perfor:
mmail, economicsl receivers that give performance out of all
comparigon to their size? Are you interested in these! Then
you're interested in RADIO WORLD.

Present mall subscribers may renew their subseription under
this remarkabiy generous offer. Put a eross in square. (3

RADIO WORLD

145 W. 45th St., N. Y. City—Published Weekly.
All Newsstands, (6e mer sepy—3$3. six menths—3$¢ s year

RADIO WORLD
and “RADIO NEWS”

BOTH FOR
235 « $7.00

Yeu ean obtain the two leading radic technies] mega
zines that cater to experimenters, service men and studemts
the fArst and only national radio weekly and Iho lndll

monthly, for one year each, at s saving of $1.§

regular mail subscription rate for BRadio World lor [\
year, & new and faseinating copy eaeh week for 51 weeks
12 $8.00. Bepd in $1.00 extra, get “‘Badio News'" alw
for a yesr—a new lasue eaeh month for twelve mosths

in
BADIO WORLD. 145 West ¢5th Btrest, New York, N. ¥

Total. 64 1ssues for $7.00.
O 1t renewing Radio World subseription, put cross
square.

BROADWAY-HOLLYWOOD

World's most Intriguing places. Where famous
stage, screen. radlo stars live their lives. Intimate
storles of their stage and personal dolngs In

NEW National Nustrated
YDRK STA Amussment Weekly

Edited by Roland Burke Hennessy. Clever writers
cover comedy, tragedy, fascination of professicnal
life. Portraits and unusual pictures of favoriter.
10c copy, $5 year (52 lssues). SPECIAL: 12
{saues $1 STAR. 1562 Broadway. New York.

A Double Range

Potentiometer

N 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
00000 ohms, and the other, at the rear, has a
resistance of 10,000 ohms.

They may be used either as high resistance

MICROPHONE LIGHTERS

For cigars or cigarettes, with button
Press switch, and lighter
Model B
Radio World, 145

switch at top.
acts instantaneously.
lighter on tray, $1.50.
W. 45th St, N. Y. C.

$1.00.

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
potentlometer in the antenna circuit to control
the signal input voltage and the 200.000 ohm

RADIO WORLD’S
QUICK-ACTION

CLASSIFIED ADS

10 CENTS A WORD

10 WORDS MINIMUM
CASH WITH ORDER

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 kelite cases.

Order Cat. D—Pot. @ $1.05
GUARANTY RADIO GOODS CO.

143 WEST 45th STREET, N. Y. CITY

FILL OUT AND MAIL NOW
SUBSCRIPTION BLANK

RADIO

RADIO WORLD

Please send me RADIO WORLD for
SUBSCRIPTION RATES:

Siugle Copy........ P ot
Three Months. 1.50
Six Months........... .. 3.00
One Year, 52 Issues....,... 6.00

WORLD

145 West 45th Street, New York City

..................... months, for which

please find enclosed

Add $1.00 a Year for Foreign
Postage; $0c for Canadian Post-

e
[J If this is a renewal. put crosa
square at left. _
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Accurate Tuning Condensers and Accessories

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

CAT. KH-3 AT 85¢

A single .00035 mfd. condenser :
&z - with nonremovable shaft, having ak, '.}-i 5
- 2 shaft extenslon front and back, b i m

A O
i
]]] hence QuestuiBiteriiengnee 1y i,

Shaft 13 %4 inch diameter, and

1 its length mt;yc be‘esxt:ndle;d Z{,
| inch by use of Cal. X8-4. Brack-
CATNEQ I CORATRSSe ets built in enable direct sub-
panel meunting, or msay be plled

The most precise '"dd m"fg off easlly, Front panel mount- One of the finest, strongest and best gang condensers ever made is this three-gang
2‘3““,'“’,:,'}5 w:,diﬁ';::l:mm".:a Wl(t;O ing 1is practical de "’]ﬂ“’l"lng tivl’g unit, each section of full 0005 mfd. capacity, with a modified straight frequency Kne
mofd. maximum, for equalizing O P e e 5P eels Tong, characteristic. The net weight of this condenser is 3% Ibs. Cat. SC-3G—5 at $4.80.
the capacity where gang con- s e

densenplre used that are not Condenser madecoby Secrlipiie ERE 18 a three-gang condenser of most superior design and workmanship, with an sceuracy

provided with bullt-In trimmers. " H %r]slxjt hleast 9?3/. per rcent. ah mtyi setéimz = rc;unzed"?ey(l)’ml:l1 atnythlnx‘ you'lve‘ever l;!!l:.

Turning the screw alters the po- . 0li rass plates perfectly aligned and protected 1o o fullest extent againat any -

sition %r the moving plate, hence the capacity. 10?5' g‘ee‘;tég"y;g"’;l: placement eXcept the rotation for tuning. It has both side and bottom mounting facilities. Shaft

special threaded brass bushing :nto which screwh url u’immlnu capacity is % inch diameter and extends at front and back, so twe of these three-gangs may be used with

not strip the thread. Useful in_all circults where ity stamped  on a single drum dial for single tuning control. For use of this condenser with any dial of %’

of 100 mmfd. or less is specified. Maximum capacity mp; dllametrer hbc;re, use Cat. XS8-8, one for each three-gang. Tension adjusters shown at right, other
side of shaft,

| RIGID AND FLEXIBLE SALIENT FEATURES OF THE CONDENSER

(1)—Three equal sections of .0005 mfd. capacity each.
Ll (2)—DModifled straight line frequency shape of plates, so-called midline.
NKS (3)—Sturdy steel frame with rigld steel shislds between adjacent sections. These shislds
minimize electric coupling between sectlons.

For coupling two (4)—The frame and the rotor are electrically connected at the two bearings and again with twe
1% inch diameter sturdy springs, thus insuring positive, low reslstance contact at all times.
n“'“" either coll (5)—Both the rotor and the stator plates are accurately spaced and the rotor plates are accurately
sha "" and con- centered between stator plates.
denser  shaft ot (6)—Two spring stoppers prevent jarring when the plates are brought Into full mesh.
two condenser (7)—The rotor turns as desired, the tenslon belng adjustable by set-screw at end.
shafts, a coupiing (8)—The shaft is of steel and 1s 3% inch in diameter.
link 1is used. This
may be of the rigid CAT. FL-4 at 30c
type. all metal,

(9)—FEach set of stator plates 13 mounted with two screws at each side of insulators, whieh im
turn are mounted with two screws to the frame. Thus the stator plates cannot turnm side-
wise with respect to the rotor plates. This insures permanence of capacity and prevents

1 . 1 ted any possible short clrcuit.
CAT. RL-3 AT {2¢ :‘tj‘er;nn;he.r.m:;z cl‘:)luelfllebx}erorn::ll‘:l:g (10)—Each stator sectlon 1s provided with two soldering lugs so that connection can be made to
. to  be insulated m“r or mx}'de?se; (11)—?}:2“.th?clge‘brass plates and the generous proportions of the frame insure low resistance.
The rigtd “m:' efc'ﬁ' :g;f-ts' :l:ds ti‘:o D;er'i-lgflli:‘:lss; rsitil:n:;ze:‘ P‘mvl'.‘jce, (12)—Drovision made for independent attachment of a trimmer to each section.
onr.ﬁ '.ohlentztxgmye S grounaed metal chassia 18 option of insulated (13)—The steel frame ls sprayed to match the brass plates.
serviceable w h eed no insulation eircuits (14)—The condenser, made hy America‘s largest condenser manufacturer, is one of the best and
used, as the returns then nee . ’ sturdiest ever made, assuredly a procise Instrument.
EXTENSION SHAFTS, TWO SIZES .00035 TWO-GANG DRUM DIAL
Here 13 a handy ald to salvaging condensers and A two-gang condenser, llke the single CAT DD-0-100 @ $1.50
coils that have 14’/ dlameter shafts not lcng type, KHS-3, but consisting of two
enoul%h ro;i] ,yourt Dulrpose. tll¥“: z;/n"%"nshaftbf“ng sections onbone frame, is Cat. KHD-3, A suitable drum dlal of direct
provides 33’ extenslon, s at 1 ence also made by Scovill. The same mount-
the extension shaft and the hore or opening are ing facilitles are provided. There is a drive type s obtainable for 1%’
%” dlameter. Order Cal. XS-4, ’!I‘t;leldt b(latweenh Lhel r}!stpectlre uec&l&md shafts or 3§’ shafts, and with 0-100
’” he uning Characteristic 9 mo 14
acgfgmfgﬁfe""fﬁ"ma‘ﬁ"‘thf takglazg}eghssa?ftérdg stralght frequency line.  Order Cat. Scales. An escutcheon, 1s furnished
CAT. XS-4 AT 10c  Cat. XS-8 at 15c. KHD-3 at $1.70. wilts G Cie

FOUR-GANG .06035 MFD. WITH TRIMMERS BUILT IN

Trimming condensers are bullt into
this model. The condenser may be
mounted on bottom or on side.
The shaft is removable, also the
Dlates are removable, so you ean
take out one section and operate

as 8 three-gang.

GUARANTY

/ RADSO GOODS co.,
t43 West 45th St,,
N. Y. C.ity

/ (Just East of Broadway.)

Enclosed find §..... «....for
/ which ship deslgﬁated mm:{o
Four.gang .00035 mfd. with trimmers buiit in. Shaft and rotor biades removable, Stee! frame and shaft,
aluminum plates. Adjustable tension at rear. Overafl length, Il inches. Weinht, 3!, ibs. Cat. SPL-4G-3 /
@ $3.95 © o Aoludiable fension at rear.  Overall length, Il inches. Weight, 3!> Ibs. C€at. SPL-46-3
SHORT WAVES A four-gang condenser of good, sturdy construction and rellable per- / Street Addresu,.‘.,,,,,‘,,‘,”,,”
formance fits into the most popular tuning requirement of the day. City.... St
Tuning condensers for short waves, It serves its purpose well with tho most popular screen grid designs, tfbaonoogg oscanooo
especially sultable for mixer ecircults which call for four tuned stages, Including the detector Input. / the following merchandise as advertised:
and short-wave adapters. These con- . ‘
densers are .00015 mfd (150 miecro- Ordinarily a good condenser of this type costs, at the best dls- / O Cat. X8-4 @ 10¢ O Cat. EQ-100 @ 35¢

count you can contrive to get, about twice as much as is charged 0O cat. KH-3
;I:;llc:?b{femdr?r 13“casﬁi;‘y'any'rhgug?;: for the one {llustrated and even then the trimming condensers / Ocat xs3 @ 1@3085c O cat. 8C-3 G-5 @ $4.80

i 3 4 ) Cat. SPL-4 G-3
X d W-8-150 1.50. 2re not included. The questlon then arises, has quality a @ $3.95
SI‘c:)mDl'o?i.d:r Ee?énfransn afrog spl;]te been sacrificed to meet 8 price? As a reply. read the / O Cat. KHD-3 @ $1,70 O Cat. FL-4 @ 30¢

to grid return, for circuits calling UWenty-six points of advantage. The first consideration J Cat. RL-3 @ 12 O Cat. SW-8-150

for this, use .00025 mfd. Order “3s to bulld quality into the condenser. The / O Cat. DD-0-100 @ $1.50 O cat. 8W-3-250

Cat. SW-8-250 @ $1.50. accuracy s 994 %.
’ Y ALL PRICES ARE NET

wWWw americanradiohistorv com
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New Polo Power Transformers and Chokes
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Shielded single choke, 100 ohms D.C. resistance, non- & ) 7 - e i A (s [ A
saturable at 100 milliamperes, with two Dblack outleads. A ‘ "'u"“" H i it
eachh B inches long. For filtration of B supplies. In- i |'" i

ductance, 20 henrys. ‘ T P i, | ke |||”|"
Cat, SH-S-CI, PLHCE. ..o eeo oot $5.00 : il l" "I
ISt NE |I

T

i ] il

The shielded single choke will pass 100 ma. One l" ' b

will suffice if the current is 100 ma. or less. for filira- |

tion of B supplies, provided the capacity at the filter + (LT w l"

output is 8 mfd. or more. Use two such shielded “'n I”l
|||m||| .|||

chokes if less than 8 mfd. is used at the filter output,
Also, the shielded single choke may be used as in the
power tube circuit for an output filter. In this con-
nection use at least 2 mfd. for the capacity section of
the fillered speaker output. Order Cat. SH-8-CH

I
it I
u;\ "|’ I

|
“'l [l g1
“"... ‘]I il I”"l

............................................... $5.00 T ‘ , "llllll""‘||
"The thielded doubie choke may be used for filtration & Ml .| it |" ||m
where the B current is 60 ma. or less, with relatively .l I"“'“'"‘"IH BT I l il
small fiiter capacities, no less than 4 mfd. at the out- f ul""lh’“l ; m- I |' 'llm]"ll'l'y

put, however. This choke consists of one winding, center- . ~ II“"II !

i
{iu}f!" i
mM

tapped. Its use is especlally recommended for 171. 1714,
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 many be con-
nected directly to plates without any direct current, but
only signal eurrent, flowing through the speaker. This
system is applicablo only to push-pull.  Order Cat.

I © ....86.00

i ,""':iiiillmﬁ'i" i)

SH-D-C}
In the same type of case a 20-volt secondary filament

transformer, for 110 volts. 50-133 ecycle, may be ohtained

for use in conjunction with dry reetifiers, such as Kuprox, 245 IT'ower Transformmer for use with 280 rectitier. to deliver 300 volts D.C. at 100 milliamperes.

Westinghouse, Benwood-Linze and Llkon. in dynamic zhglnly _higher voitage at lower drain, and supply filument voltages

speakers or A battery eliminators. Not made for Cal. ZI5-PT DIICE .ot ittt it

cyeles. Order Cat. SH-F-20 ©

The Polo 245 power trans-
former  is emexle deslgncd
and  consiructed, wire, silicon
grade A steel core and air gap muximum rated draw, working
large enough to stand the full up to twelre tubes, inctuding
rated load. The primary is ML CONIR Tirs aRE WD rectifier. without saturation, or

The conservative rating of
the Polo 245 power transformer
insures superb results even at

“m ]IHI. for 110v A.C., 50-60 cycles, overheating due to any other
‘ tapped for 825 volts In case POLO cause. This ability fo stand
‘}l‘ a voltage repxulator, such as a POWER TRANSEORMER the gaff requires adequale size
Clarestat or Amperite, is used. PO UCHECRAC LeSouATacs wire, core and air pgap, all of

|‘l The black primary lead {s whieh are carefully provided.

common. If no voltage regula-
tor is used, counect black lead
to one side of the A.C. line,
sreen lead to the other side
of the line, and ignore red
lead, except to tape the end
For use with a voliage regu-
lator  (32.5-volt primary) use

At less than maximum draw
the voltages will be slightly
greater, including the filament
voltages., hence the 16 ampere
\\'inding will give 2.25 volts
at maximum draw, which s an
entirely satisfactory opervating
vollage, increasing to 2.5 volts

red lead and ignore the green Botiow view of the 245 power miximum as fewer than a total
except to tape the end. The iransformer.  All leads are plainly of nine RF, detector and pre-
secondaries are: high voltage marked on the nameplaie, including liminary audio tubes are used.
for 280 plates. with red cen- the top row. The avoidance 0f excessive
ter tap to ground: 2.5 volts. heat aids in the efficlent oper-
3 amperes, red center tap to ation of the 1iransformer and
C plus. for 215 output, smngle A special filament trans- in the mainicnance of good
or pushpull; 5 volts, 2 - former, 110 v., 50-60 cyecles. regulation. 1or excescive heat
peres, red center tap, as posi- 12“5[“ t\g\'o second.xrlelxs5 one of mcxgases the resistance of the
P 9 A (= tive B lead. for filament of 2.5 v. 3 amp. for 215s, single windings
plventy-volt flament transformer, 110, v 5037 rtle URF (pet 35 ous, 16 am- | ov pushouil gther 35 . 12
pass 223 ampceres. peres, red center tap to amperes for’ 224, 227, etc, with four slottcd meunting feet
. ¢ ground, for 221, 227 and pen- both secondaries center-tapped. and a nameplate with all leads
tode tubes, up_ to nine heater Shlelded case. Cat F-2.5-D identified. It is one of the
In a diffesent type ease, square, of cadmium olated steel e lubes. ~Hence there are ' @ e e $3.75 very finest instruments on the
gé}h fot;r mounting sgre“slblult in, size 4% inches wide by ~ fve Windings. radio mariet.
4 inches high by inches front to back. a 50-60 cycle
filament transformer is obtainable with 1he same wind- 1 1 1
ings as the 245 power transformer. except that the high nghest CapaCIty Of Fllament Secondary
voltage secondary is omitted. Order Cat 13- FIL,

....................................... $4.50 PECIAL pains were taken in the design and manutacture of the Polo 915 power transformner to meet
Fcr 40 cycles order Cat. 245-TFIL-40 . . S the needs of experimentevs. For instance. excellenl regulaljon wis provided, to etYect minimum change
For 25 eycles order Cat. 245-FIL-25 @ .50 of voltage with given change in current used. Also, the volt winding for RI. detector and

[Any of the above three in the same case as the 245 preliminary audio tubes. was speciatly dezigned for high current, to stund 14 amperes, the highest capacity
power transformer, © $1.00 extra. Add PTC after the of any 245 power transformer on the arket. Tlence you have the option of using nine healer type tubes.
Cat. number.] The shielded case is crinkle brown finished steel, and the assembly is perreetly light, preventing meehanical

A single choke, unshielded, 65 ma rating, 306 henrys vibration.
induetance, for B filtration or single output filter of The power transformer weighs 11% Ibs., is 7 inches high, 4% inches wide, and 4%’ front to back.
speaker, is our Cat. US-8-CH ©.................. $1.25 overall.

Elevating washers may be used at the mounting feet to clear the outleads. or holes may Dbe drilled in
4 chassis to pass these leads, and the transformer mounted tlush.

() GG (eorites 08 Sl G Sio L0 Advice in Use of Chokes and Condensers in Filter
ork, N. Y.
Enclosed please find &———— for which ship at once: With the 215 power transformer either one or two single chokes should be used, or a shielded double
2-10-?’1‘ @...$8.50 [] Cat. 215-FIL @..$4.50 choke, depending on the current drain and the capacity of filter condensers used. Where the mmut\
PT-40 @ 9.50 [ Cat. 245-FIL-40 @ 7.00 at the output is 8mfd. or more for a drain of 65 to 100 ma., a single choke will suffice (Cat. SH-2-CH),
1T-25 @ 12.00 ] Cat. 245-FI1.-25 @ 8.50 but where smaller output capaeity than 8 mfd. is used on such drain, two such chokes should be uaed.m
\II 8-CH 5.00 ] Cat. SH-F-20 @. 2.50 series. Next to the rectifier, in either instance, use a 1 or ¢ mfd.. 5330 A.C. working voltage rating
|11-D-CH- @ 6.00 [ Cat. UN-S-CH @ 1.25 condenser (I.C. rating, 1.000 volts). You may use your choice of capacity at the midsection.
D @ ey 3.75 If the drain is to he 65 milliamperes or less, the doubtc choke, Cat. SII-D-Cil, may be used for

g ) filiration, instead of two single shielded chokes.
m-o-gggd:;'lrrée:cmlttancc D BO IE poﬂ ofﬂce or The Tolo 215 power transformer may be obtained 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

C.0.D. shipment is desired, put cross here. No to all other Polo apparatus—money back if not satisfled after trial of five days. In these the primary and

b on 25 and 40 eycle apparatus. TFor these full secondary voltages and taps are the same, only the case is deeper (front to back) because of larger
remittance must accompany order. The 25 and 40 eycle core and wire for lower frequency.

apparatus bears the 50-60-cycle label, but you will get For 40 cycles order Cat. 213-PT-40......... @ $9.50

actually what vou order. For 25 cycles order Cat. 245-PT-95.. ........ o

.@ $12.50
[Nowe: The filter for 40 cveles should consist of two

,. with 2

Kes,

hielded single ch

s|

Name mfd. next to the rectifier and 4 mfd. minimum at the joint of the t\vo chokes and at lhe end of the
filter. For 25 evcles the same holds true, except that the outpul capacity at end of chokes should be 8

Address mfd. minimum.]

CHY e e oo We Make Special Transformers to Order

Five Day Money-Back Guaranty
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