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the wonder
AFN;RIAL

WILL improve any radio
set regardless of price-

because it reduces interfer-
ence to a minimum, improving
tone quality, provides sharper
tuning, and separates the sta-
tions, as it is non -directional.

So Simple-A $4
child can put it up!

"Did you ever hear anything so perfect,
dear? Just think, that $4. COIL-TENNA
shuts out interference and brings in one
station at a time clearer, stronger and
richer than we ever heard them. COIL-
TENNA surely is a wonder!"

THE COIL-TENNA requires but
one pole any length, preferably

ten feet or over, depending on loca-
tion. Storms will not affect it.
The supports and braces are of the
best kiln dried ash, boiled in a spe-
cial solution to provide thor:mgh
insulation against dampness, such
as rain, snow and ice. It will not
ground. The copper wire used is
heavily enameled to prevent corro-
sion.
Simply remove from carton, screw
to pole and erect on roof-outside
of window-or on porch.
The moment you hook to it, you'll
get a gratifying surprise in more
distant stations and sharper, clearer
tuning. And it's up to stay without
danger from snow, ice, wind or cor-
rosion.
Diameter, 14 inches ; height,
inches ; weight, 4% pounds, packed
for complete shipment.
Pole, 15 inches high, furnished with
each order; also mounting screws.
Nothing needed except lead-in.------ -
GUARANTY RADIO GOODS CO.,
145 WEST 45TH ST., N. Y. CITY

Please send me at once, one COIL-TENNA,
for which I will pay the postman $4.00, plusa few cents extra for postage, on receipt.
NAME

STREET ADDRESS

CITY STATE

"Double R" BRETWOOD
Panel Meters Rugged and

Reliable Assets for
Your Sets

'`USES last longer when the
1 voltages are right. The panel

meter is just the thing you want for
that. If you are discriminating you
want the finest tone quality. A 0-50
milliammeter in the plate circuit of
the last tube serves that object ad-
mirably. Mount the meter on the
panel.

You will be delighted at the en-
joyment that will be afforded by the
use of a panel meter. The Double
R meters are sturdily built and
accurate, yet priced very modestly.

You send us nothing yet we send
the meters.

All you have to do is to let us
know what meters you want. Order
by catalog number, which appears
on the left in the list printed here-
with. When the postman delivers
the meter you pay him the price
listed below, plus a few cents post-
age. Then you will put your meter
into action and enjoy the fruits of
your wise buy. Note AC meters for
new AC tubes.

DC PANEL MILLIAMMETERS
Prioe PriceNo. 311-0-10 mil- No. 390-0-100 mil-

liamperes $1.95 liamperes .  $1.65
No. 325-0-25 mil- No. 399-0-300 mil-

liamperes 1.8.5 liamperes 1.65
No. 150-0-50 -nil- No. '94-0-400 mil-

liamperes .... 1.65 liamperes 1.65

DC PANEL VOLTMETERS
Price Price

No. 326-0-6 volts.$1.65 No. 342 - 0 - 1 5 0
No. 335-0-8 volts. 1.65 volts $1.75
No. 310-0-10 volts 1.6$ No. 340 -0 - 8. 0 -
No. 337-0-50 volts 1.65 100 volts (double
No. 339-0-100 volts 1.75 reading) 2.25

DC PIN JACK VOLTMETERS
Price

No. 306-0-6 volts for No. 25. 28 Radicles 62.50
No. 308-0-6 volts for No. 20 Radicles 2.00
No. 307-0-6 volts, desk type with cord 2.50

AC PANEL VOLTMETERS
Price

No. 351-0-15 volts $1.75
No. 352-0-10 volts $1.75 No. 353-0-6 volts 1.75

GUARANTY RADIO GOODS CO.,
145 West 45th St., New York City.

Please send me Double R meters catalogue num-
bers for which I will
pay the postman on receipt of meters, plus a few
cents extra for postage. These meters, are to be
received by me on a 5.day money -back guaranty.

Name

Address,

City State

Variable Grid Leak
De Luxe Model

mP,:r

10111111111111M

1

BETTER BY FAR, than any fixed
leak in the detector circuit is the
Bretwood Variable Grid Leak.

Why?
Because it allows adjustment of grid

voltage to maximum sensitivity for re-
ception of far -distant signals, while per-
mitting faster discharge of electrons when
receiving strong local stations, thus pre-
venting distortion due to this. 'there-
fore, a Bretwood Variable Grid Leak
means more miles plus best possible tone,
without any extra tubes. A patented
plastic and fool -proof plunger insure per-
manence in holding any desired resistance
setting from .25 to 10 megohms, as well
as the very long life of the leak itself.
As no grid leak can function any better
than its grid condenser, be sure that
you employ a leak -proof Bretwood Bullet
Condenser of mica dielectric and of .00025
mfd. capacity. This precision product is
accurate to within one -tenth one per cent.

FREE
hookups are supplied with each purchase.
DON'T SEND A SOLITARY CENT !
The Bretwood Leak may be baseboard or panel
mounted. Works the same in any position. No
fluid used.

Guaranty Radio Goods Co.,
145 West 45th Street, N. Y. City

Please mail me at once one New and Improved
1928 Model De Luxe Bretwood Variable Grid Leak
with one Bretwood Bullet Condenser attached, for
which I will pay the postman $2.25 on receipt. Both
must be the genuine Bretwood articles, imported
from England.

Name

Street Address

City State
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The AC 300
4 Sound Circuit That Celebrates the 300th Consecutive Issue of Radio World

By the Laboratory Staff
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FREEDOM FROM HUM AND TROUBLE MARKS THE OPERATION OF THE AC
CIRCUIT DIAGRAM.

CAKE little switch, Si, intervenes be-
tween this receiver and an inexhaus-

tible source of electric power.
Close this switch and the filaments of

all the tubes in the circuit are excited, the
B power supply is started functioning,
the antenna is connected to the circuit,
and a little pilot La signals that the power
is on. It remains only to tune the set to
make the loudspeaker do its work.

It is all very simple and effective.
The most appealing feature of the cir-

cuit is that it is entirely AC operated. It
will always be in first class condition as
long as the tubes function properly. It
will never give any trouble because of
run down A batteries, corroded contacts
at the A battery terminals, exhausted B
batteries or dead C batteries. It will al-
ways be fully alive.

The power switch, Sl, may be built into
the receiver proper, as in the laboratory
set, or it may be the line switch which
covers the socket into which the main
feed fine of the receiver is plugged.
Wherever the switch is placed, it should
be conveniently near the receiver and in
view of the pilot light, La, which gives a
colorful and visual indication as to
whether the set is on or off.

Three Connections
On the receiver side of the switch Si

three other things are connected across
the line. One is the primary of the trans-

former which supplies the filament cur-
rent for all the amplifier tubes in the cir-
cuit and the other is the primary of the
B supply transformer. This is only indi-
cated by two binding posts labeled B.
The third is the antenna. The antenna
post of the coil is connected to one side
of the power line. A protective condenser
Co of about .01 mfd. is connected in series
with the line to prevent a possible short
circuit through the antenna.

The filament supply transformer con-
tains three secondary windings for PA,
2% and 5 volts.

AC Tubes Are Used
The first stage in the circuit is a tuned

RF amplifier employing a CeCo M26 AC
tube. The secondary of the input trans-
former Ti is tuned with the .0005 mfd.
condenser Cl. The second tube is a regen-
erative detector employing an N27 heater
type AC tube. Condenser C2, which is
of the same size as CI, tunes the sec-
ondary of the three circuit tuner T2.

The first audio frequency amplifier is
also of the M26 type AC tube, and its fila-
ment is connected in parallel with that of
the first tube in the circuit. The last tube
is the J-71 and it derives its filament cur-
rent from a separate 5 volt winding on
the supply transformer.

The N27 tube is on a separate winding
of 2lA, volts.

The grid bias on the various tubes needs
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300 OF WHICH THIS IS THE

special attention. In the first place
the bias must be steady and unaffected by
the alternating current in the filaments.
That is, the grid effect of the filaments
must be eliminated. This is done by
means of a low resistance potentiometer
P3 across the PA volt winding which
supplies the filament current to the two 26
tubes. The total resistance of this po-
tentiometer is not more than 20 ohms. It
is of the fixed type, tapped in the. exact
electric middle for establishing the con-
nection between the filament and the
plate and grid circuits, and is a new prod-
uct of Electrad, Inc.

The Grid Effect
When the resistor is tapped in the mid-

dle the plate current flows through both
halves equally and the total effective re-
sistance offered is only that of 5 ohms, or
one-fourth the total resistance. This low
effective resistance greatly reduces the
coupling between the first and the third
tubes, which otherwise would result from
the common resistance.

When the two parts of the resistance
P3 are exactly equal the grid effect of
the filament is neutralized, since the fila-
ment is always at an instantaneous aver-
age potential of zero. Thus hum is pre-
vented from entering the signal.

In the AC tubes the midpoint of the
filament is taken as the zero or voltage
datum point. There is no other point
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(Hayden)
THE TYPE V (CENTER -TAPPED) TRUVOLT FOR AC SETS.

to choose. Hence this is the point to
which the C bias battery or substitute
must be connected.

Grid Bias Obtained
In the diagram another potentiometer,

P2, is connected between the midpoint
and ground, which in this circuit is the
point of lowest potential. This is to pro-
vide both the first and
the third tubes, both being 26 tubes.

The value of this resistance can be ob-
tained in the following way : Suppose the
plate voltage on the tubes is 90 volts. That
requires a grid bias of 6 volts. Under
these conditions the normal steady plate
current in each tube is 3.5 milliamperes.
Hence a current of 7 milliamperes flows
through P2. Six volts divided by 7 milli-
amperes gives 857 ohms, the required re-
sistance.

This is an odd size, which is not com-
mercially available in fixed form. But a
1,000 ohm potentiometer can be used in-
stead and this is available. A four ter-
minal potentiometer of this ohmage is
recommended for reasons which will be
pointed out later.

It is obvious that not only will the
steady plate currents of the two tubes
flow through P2, but also the signal cur-
rent. Thus P2 will carry both radio and
audio signal current. This constitutes a
coupling between the tubes, making the
RF tube and an audio amplifier and the
AF a radio amplifier, unless precautions
are taken to keep the AC or signal cur-
rent out of P2.

All radio frequency current and most
audio frequency current passes through
this condenser so that practically nothing
passes through the resistance P2. Con-
densers C4 and C11 by-pass the plate
supply leads and thus aid in keeping the
signal currents out of the resistor P2.
But the primary object of these two con-
densers is to by-pass resistors R2 and R4.

Plate Resistors Used
The object of resistors R2, R3 and R4

is to drop the voltage applied at B plus
to that suitable for the tube and the pur-
pose. The normal drop in each of R2 and
R4 must be 96 volts. The current in
each is 3% millimeters. Hence the resist-
ance of each should be approximately
25,000 ohms, and both should be heavy
duty to insure long life.

R3 is in the plate of the detector tube

for the same purpose, but it must drop
the voltage 135 volts so that only 45 re-
main on the plate. The steady current
through this resistor is about 2 milli-
amperes. Hence R3 should have a re-
sistance of 67,500 ohms. A commercial
resistor rated at 75,000 ohms should be
about right, but one of 50,000 ohms rating
can also be used, since the detector is not
critical.

There are two volume controls in the
receiver, both associated with the detec-
tor tube. The first is the tickler coil.
Its_effect on the volume is too well known
to call for any comment. The second vol-
ume control is the potentiometer Pl, the
resistance of which is 500,000 ohms. This
is connected in a novel way in this re-
ceiver. It can be varied from zero to
maximum without short-circuiting the
plate of the detector tube. In fact, the
minimum load on the detector is about the
same as full load without P1. When the
volume is reduced from maximum to zero

TWO WRONG METHODS OF CON-
NECTING THE GRID RETURN AND
CATHODE ARE SHOWN IN THIS
CLOSE-UP DIAGRAM OF THE DE-
TECTOR IN THE AC POWERED RE-
CEIVER DESCRIBED IN THIS IS-
SUE. NEITHER WILL GIVE THE
GRID THE POSITIVE BIAS SOUGHT.
ONE CORRECT WAY IS SHOWN IN
THE CIRCUIT DIAGRAM.

LIST OF PARTS
T3, T4 --Two Sangamo audio frequency

transformers.
Tl-One Hammarlund antenna coil,

HR 23.
T2-One Hammarlund three circuit coil,

TCT23.
L-One Hammarlund 85 mh RF choke

coil.
Cl, C2-Two Remler .0005 mfd. con-

densers.
C3, C4, CS-Three Polymet 1 mid. con-

densers.
C6-One Sangamo .00025 mfd. grid con-

denser with clips.
C7-One Polymet 2 mfd. or higher con-

denser.
C8, C9-Two Sangamo .0005 mid. con-

densers.
CIO-One Polymet 4 mid. condenser.
C11-One Polymet 2 mfd. condenser.
Co-One .01 mfd. Polymet condenser.
P1-One Frost 500,000 ohm potentio-

meter.
P2-One Centralab four terminal, 1,000

ohm potentiometer.
P3-One Electrad 20 ohm Type V re-

sistor (V20 Truvolt).
P4-One Electrad 50 ohm Type V SO

resistor (V50 Truvolt).
R2, R4-Two Electrad 25,000 ohm re-

sistors (C250 Truvolt).
R3-One volume control Clarostat or

75,000 ohm resistor.
RI-One Electrad 2 megohm grid leak.
R5-One Electrad 2,000 ohm resistor

(C20 Truvolt).
S1-One Carter imp. power switch.
La-One 110 volt pilot light and socket.
Three Benjamin X type sockets for

sub -panel mounting.
To-One filament transformer.
Two tip jacks.
One panel 73E21 inch Bakelite.
One sub -panel hard rubber or Bakelite,

well bracketed.
Two Bruno or Benjamin folding

brackets.

the load on the detector tube is increased.
It is the primary voltage of T3 that is
changed to vary the volume. For mini-
mum volume the primary of the trans-
former is short-circuited. This arrange-
ment prevents distortion in the detector
tube and hence it minimizes distortion in
the final output.

The Low Loss Filter
It is important to separate the RF from

the AF in the plate circuit of the detector.
That is done with a low pass filter in this
receiver. This filter is composed of one
85 millihenry RF choke coil L and two
.0005 mfd. condensers, C8 and C9. This
type of filter is especially effective in re-
sistance coupled circuits. It is used here
so that the filtering may be equally effec-
tive for all settings of the 500,000 ohm po-
tentiometer P1. One side of each of con-
denser a and C9 is connected to ground.
which is the same as making the connec-
tion to the cathode of the 27 tube, since
this is also grounded.

We now advert to the double slider po-
tentiometer P2. A positive bias of a few
volts is desired on the grid of the detec-
tor tube. Suppose we attempt to do that
by arranging the detector circuit as in
Fig. 2. A resistor and a condenser CS
are connected in the grid return as was
done in the amplifier tubes. B minus is
permanently grounded. Now suppose
switch S be thrown to position No. 1. The
plate current flows through R and this
makes the grid return to a point of nega-
tive potential with respect to the cathode.
This will not do.

If the switch S be thrown to point No.
2 the cathode becomes grounded and no
plate current flows through R. Hence R
simply becomes a part of the grid leak, and a
negligible part, at that. The bias of the
grid is zero and R and CS serve no useful
purpose. (Continued on page 22)
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AC Circuit Dissected
By Martin Fortescue
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CORRECT CIRCUIT DESIGN MAKES THIS AC RECEIVER HUMFREE AS WELL AS EFFICIENT.

IN every radio receiver certain parts
are included in a certain way. Some-
times the functions of these parts are

explained in a reasonable way, but some-
times their existence in the receiver is
justified in meaningless generalities.

The old DC sets are well understood
and there are few parts or connections
which present any difficulties. But not
so with the newer circuits built around
the AC tubes. Let us attempt to explain
some of the features in a typical AC set,
such as diagrammed herewith.

The first thing calling for attention in
that circuit is RI, a low resistance voltage
divider. It is connected across 'the 13
volt secondary on the supply transformer,
that is, across the winding which supplies
filament current to the two -26 type
tubes. The filaments of these tubes are
connected in parallel and the voltage di-
vider is connected close to the tubes.

The object of this voltage divider is to
create an artificial midtap on the fila-
ments for the grid and plate returns, so
as to eliminate hum. If the grid and plate
returns could be connected to the .point
on the filament which is at average poten-
tial, that is, zero potential, the voltage
drop in the filament due to the heating
current could not get into the signal chan-
nel and no hum would result from heating
the filaments with AC. But it is not pos-
sible to get to this point on the filament.
Hence something has to be done outside
the tube which will have the same effect.
The electrical midpoint on the voltage di-
vider R1 has the same potential as the de-
sired point inside the tube, and therefore
the grid and plate returns are connected
to this point on RI.

Grid Bias Obtained
If the grid returns of the two -26 tubes

were connected directly to the midpoint
of R1, the grid bias on the tubes would be
zero, because the grids would have the
same potential as the average point on
the filament, which is zero. To, obtain a
bias on the grid -the resistance R2 is inter-
posed between the midpoint and the grid
return. The plate current from the two
tubes flows through this resistor and
therefore there is a voltage drop in it.
This drop becomes the negative bias on

the grids, because the grid returns are
connected to the negative end of the re-
sistor and the point of average potential
on the filaments is effectively connected
to the positive end. Thus the drop in R2
lifts the potential of the entire filaments
above the potential of the grids by an
amount which is equal to the voltage drop
in R2.

Not only the DC component of the
plate currents flow through R2 but also
the AC, or the signal current component.
This fact introduces a feedback from the
plate of one tube to the grid of the same
tube and from the plate of the second
tube to the grid of the first. This feed-
back is undesirable, as it may cause either
a depression in the amplification or an in-
crease to the point of oscillation. To
minimize this effect a condenser is con-
nected across the resistor. This condenser
should be so large that nearly all the AC
flows through it and practically nothing
through the resistor. At, radio frequency
the condenser need not be larger than .1
mfd. When two or more tubes are on
the same grid bias resistor the condenser
should be larger than when only one is

The Current Divides
Now, it will be observed that the plate

current which flows through R2 divides
when it reaches RI. Half goes one way
and half the other. At this point all
the signal current is contained in the
plate current.. And the signal currents of
both tubes flow through the two halves of
RI. Hence R1 constitutes a coupler be-
tween the two stages, and coupling
through it may be sufficient to start oscil-
lation or at least to affect seriously the
amplification of the circuit. This is one
reason why extra precautions must be
taken in an AC set against oscillation.

It is evident therefore that the total
resistance of RI should be small. It may
be as low as 20 ohms when the voltage
across it is only 1.5 volts. When the total
resistance in RI is 20 ohms the effective
coupling resistance between the two tubes
is only 5 ohms, but even that is consider-
able in this strategic position.

The coupling effect of R1 between the
two stages can be reduced by connecting
a condenser across each half of the volt-

age divider. But these condensers must
have the same values, otherwise the bal-
ance will be upset.

Not Good at Audio
'At audio frequency effective condensers

cannot be connected across the two
halves because they must be very large
to have any effect in by-passing the low
audio notes, and if they are large enough
to be effective at 30 cycles, say, they will
be so effective at 60 cycles that they will
constitute a short circuit to the heating
current, and the filaments would not get
enough current.

The detector tube in this circuit is of
the heater type, which requires a filament
terminal voltage of 2.5 volts. The inde-
pendent cathode in this tube eliminates
most of the possibility of hum. The en-
tire cathode is at the same potential, and
it can be made ground potential if de-
sired, as is done in this circuit. It is cus-
tomary in this tube to connect the grid
return to the cathode when the grid leak
and condenser method of detection is
used.

That is equivalent to connecting the
grid return to the point of average po-
tential in a filament tube detector, and
hence in this case the cathode is not posi-
tive with respect to the grid.

Heater Bias Is Used
Note that there is avoltage divider R3

across the heater circuit in the -27 tube
and that the midpoint has been given a
positive bias of from 22 to 45 volts.
Sometimes this bias is made negative.
Just why should a potential difference be
applied between the cathode and the
heater when they are supposed to be elec-
trically independent? The only necessary
connection between them is thermal, that
is, the cathode is heated by heat radiation
from the heater. No good reason has
yet been given for the bias between the
two except a practical one; the heater
type of tube works better with a bias be-
tween the cathode and the heater.

Sometimes the cathode has to be nega-
tive with respect to the heater, as in the
case shown, and sometimes the heater has
to be negative with respect to the cathode
in order that the results may be the best.
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It will be noted that the voltage is ap-
plied to the midpoint so that the heater
is balanced with respect to the applied
bias. R3 in this case can be of Ingn re-
sistance, and should be, because it carries
no signal current.

The effectiveness of this arrangement
may be due to the fact that the cathode
emits electrons and that these electrons
may find their way to the plate and dis-
turb the normal action. If the cathode
is made negative with respect to the
heater these electrons will be forced to
remain near the cathode.

First Audio a -27
The first audio frequency amplifier in

circuit is also a heater tube, and its heater
is connected across the same winding as
the heater of the detector. This amplifier
should be operated at a plate voltage high
enough to require a considerable grid bias.
The plate return is shown to be con-
nected to a point 90 volts above ground.
This calls for a grid bias of 6 volts, which
can be obtained front a voltage drop just
as in the case of the first two tubes. R4
is the dropper in this case. Only the
plate current of the -27 amplifier flows
through this resistor and consequently
there will be no regenerative feedback
through it. But it will have a depressing
effect on the amplification. To minimize
this suppression in the amplification a
large by-pass condenser is connected
across it. If this condenser is to be effec-
tive for the lowest audible notes as well
as for the highest its capacity must be
very large.

Nothing less than 4 mfd. should be used.
Just as a negative bias can be given

the grid of the -27 amplifier, with R4,
so a bias can be given the grid of the
-71 power tube with R5. Since the power
tube is not of the heater type it is neces-
sary to return the grid and plate leads
to the midpoint of the filament or a sub-
stitute. In this case the midpoint of the
5 volt heater winding is used. Hence
R5 is connected between the grounded
lead to which the grid return is connected
and the mid tap on the transformer.

A Preferable Method
Ordinarily it is not sufficient to use the

LIST OF PARTS
Tl, T2, T3-One Aero Universal TRF

Kit No. U. 12.
Cl, C2, C3-Three Karas SFL .0005 mfd.

condensers.
T4, T5-Two Sangamo audio frequency

transformers.
L-One Thordarson speaker coupling

choke R-76.
R, R-Two 1,000 ohm Centralab resis-

tors.
R1-One Centralab lower resistance

potentiometer.
R2-One Centralab 2,000 ohm variable

resistor.
R3-One Carter 100 ohm potentiometer.
R4-One Centralab 1,500 ohm resistance.
R5-One Centralab 2,000 ohm resistor,
C4-One Sangamo grid condenser with

clips, .00025 mfd.
CS-One Sangamo .001 mid. condenser.
CO-One Flechtheim 4 mfd. by-pass con-

denser.
C7-One Flechtheim 4 mfd. condenser,

1,000 volt test.
CO, C8-Two Flechtheim .1 mfd. con-

densers.
Three standard Benjamin UX sockets.
Two standard Benjamin Y type sockets.
One power transformer for 110/1.5-

2.5-5 volts (Thordarson).
Two Carter phone tip jacks.
Two Karas Micrometric dials.
One Yaxley six terminal cable connec-

tor.

so-called midpoint on the transformer be-
cause it is not electrically near enough to
the middle. Only a very few manufac-
turers make a filament transformer ex-
actly midtapped. A more practical way,
therefore, is to use the method employed
in the first two tubes, that is, to connect
a low resistance voltage divider across
the filament terminals and then connect
the higher potential end of R5 to the
midpoint of that. The total resistance of
this may be about 100 ohms.

There is no condenser across R5, but
one might be connected to good advan-
tage, provided that it is large.

If the choke coil L in the plate circuit
of the last tube is of high inductance not

much signal current will flow through RI,
and the a condenser across R5 will have
less to do, provided that the reproducer is
connected as shown in the drawing.

In the grid leads of the two -26 type
tubes are two resistors R of about 1,000
ohms each. They are used to prevent
oscillation in the RF amplifier.

Condenser C8, about .1 mfd., should be
connected as shown to aid in preventing
oscillation and to minimize the bad effect
of R2.

Is this a practical receiver as'it is indi-
cated in the drawing? It is, if carefully
built and adjusted. It is sensitive, selec-
tive and humfree. Or it can be made
humfree with slight adjustments. If good
parts are selected throughout and if the
tubes and voltages recommended are
used, the quality will also be excellent.

Kiley Brings Back Hint
of New Frost Device

Pat Kiley, Eastern District Sales Man-
ager for Herbert H. Frost, Inc., Runzel-
Lenz Elec. Mfg. Co. and Remler Division,
Gray and Danielson Mfg. Co., returned
to his office, 30 Church Street, New York
City recently, after extended visits to the
Frost factory at Elkhart, Indiana, and the
Runzel-Lenz factory at Chicago.

Several new items have been developed
by N. C. Schellenger, chief engineer of
Herbert H. Frost, Inc., which, it is ex-
pected, will be placed upon the market
very shortly. Mr. Kiley was furnished
with complete details regarding these
items and is in a position to furnish lo-
cal jobbers and dealers with information
when the new items appear.

One of Mr. Schellenger's developments
is in a device for which there has been a
great demand from radio set owners for
years. Although Mr. Schellenger has
been working on the device for years, only
now have he and the Frost officials de-
cided that it has been developed to the
point where they desire to add it to the
already large list of parts and accessories
offered to the radio public under the
familiar name of "Frost Radio."

Midpoint of Capacity
Grounded to End Hum

WHEN HUM APPEARS IN A CIRCUIT EMPLOYING HEATER TUBES IT
CAN BE ELIMINATED USUALLY BY CONNECTING TWO CONDENSERS
OF 2 MFD. CAPACITY EACH IN SERIES ACROSS THE LINE AND

GROUNDING THE MIDPOINT.

Sometimes hum will find its way into
the signal even when the heater type of
tubes is used. This is probably due to
capacity effects between the cathode and
the heater, or between the heater and the
grid and plate elements.

One way of minimizing this effect is
shown in the diagram. Two 2 mfd. con-
densers are connected in series across the
secondary of the heating transformer and
the lead connecting the two is grounded.
This in effect grounds the entire heater
at high frequencies, and at the lower fre-
quencies it effectively grounds the mid-
point.

One might b'e tempted to make these
condensers very large, as the larger they
are the more effective they will be in
suppressing disturbances. But they must
not be too large or they will rob the
heater filament of its current. Suppose
that each of the condensers is a 2 mfd.
unit as specified above. When the two
are connected in series the capacity of
the series is only I mfd. The voltage
across this capacity is 2.5 volts, and there-
fore the alternating current through the
condenser will be about one milliampere,
assuming that the frequency of the cur-
rent is 60 cycles per second. This cur-
rent is negligible.

Some noises that appear can b'e mini-
mized by placing a metal shield between
the primary and the secondary windings
of the heating transformer. This of
course must be done when the trans-
former is made. This shield should be
grounded.



December 24, 1927 RADIO WORLD

by Jr Windsor Chairs
Were in Double Danger

By H. B. Herman
Acoustical Expert
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THE VICTOREEN POWER SUPPLY WITH A ONE -STAGE AUDIO AMPLIFIER. THE TWO RECTIFIER TUBES ARE
CECO R81, WHILE THE LAST AUDIO TUBE IS A UX-210. THE COUPLING FROM THE RECEIVER OUTPUT IS
MADE THROUGH THE FERRANTI AUDIO TRANSFORMER. THE SUPPLY SO GREATLY IMPROVED THE QUAL-
ITY OF REPRODUCTION OF THE AUTHOR'S ORIGINALLY GOOD RECEIVER THAT FIVE GUESTS WHO HEARD
THE FIRST DEMONSTRATION ALL WANTED TO BUY THE "CONTRAPTION" AT ONCE. THE TOBE B BLOCK
FOR THE VICTOREEN POWER SUPPLY IS USED, WHILE THE GRID BIASING RESISTOR VB MAY BE A TOBE
VERITAS (IF A FIXED ONE IS DESIRED) OR A VOLUME CONTROL CLAROSTAT, IF THE VARIABLE TYPE IS

PREFERRED.

HERE is the Victoreen Power Supply
with a stage of audio amplification

added. Constructors thus may choose an
excellent power pack that swells the
volume of the present receiver and im-
proves the quality.

It is a simple diagram. In fact, look-
ing over most of these schematics, one
is impressed with their simplicity. A
cleanly drawn diagram takes all the ter-
rors out of contemplation of building a
power supply and audio stage. But only
experience brings forth those niceties
which make one immeasurably proud of
his possession.

Almost a month ago I built the Vic-
toreen B Supply as you see it diagrammed.
I tried several connections for grounding,
always measuring the hum, not only
aurally but by visual indication on an
oscillograph. I also tried various capaci-
ties of condenser for C across the biasing
resistor VB. I had a great time with the
testing work, but at all points I confirmed
my early belief, which was that John A.
Victorcen, who had designed the power
transformer, chokes and output unit, as
well as having decided on the fundamental
circuit, had chosen with a, wisdom most
gratifying to encounter. For at every
turn there was satisfaction.

Question of Heat
To express the situation negatively, the

layout of parts, as originally planned by
Mr. Victoreen, and followed substantially
in the present instance, did not present
danger to the filter condensers. You
will note that the rectifier tubes are two
of the -81 type, while the final audio tube

C figla
mmAims

is a -10. All three of them get "plenty
hot." It seems simple enough to con-
sider the possibility of use of such a
power supply for five, six or eight hours
continuously, and under such circum-
stances the heat becomes a serious prob-
lem.

Now, it must not be assumed that the
tub'es alone produce heat in any such B
supply. Why, even the filter condensers
generate heat internally, due to the high
voltage across their terminals, but this
heat is satisfactorily dissipated by the
paper, without adversely affecting the
wax with which the paper is impregnated.
However, if much heat is produced by
the healthy -sized rectifier tubes and
by the output tube, and if some more
heat is contributed locally by the resistor
network, as well as by the power trans-
former itself, then one might get into
difficulties such as have beset other at-
tempts to produce a power source such
as this. Of course, with all mishaps care-
lessly neglected in the design, the heat
would melt the compound in the con-
densers.

But here we have safety.
"Not So Hot"

There are two schools of thought in
power transformer construction. One
favors operation of the transformer in a
heated condition, the other insists on cool-
ness. Now, Mr. Victoreen chose the cool
way, and that showed to my mind that he
had a cool head. Even the resistor strip
gets only trivially hot-let us say luke-
warm without favoring any one of the
saints particularly-and that is its actual

condition after six hours continuous op-
eration!

One must not forget the housing and
ventilation in considering the heat ques-
tion. I put my power supply in a finished
all -metal casing, and clamped down the
lid, but there were ample perforations,
and most of these were generous holes
on top, so that the chimney effect was
good. Add to that the fact that the rear
wall of my radio table was removed by
my tender hands, so that all of God's air
could crowd in upon my power pack and
assist it to render the excellent service
it has been giving.

Perhaps "excellent" is not the word.
Maybe "magnificent" would be a better
adjective, except that "magnificent" sug-
gests scenic effect, and the scenery isn't
perfect. There are no palm trees. That
may be because the temperature is not
warm enough anywhere near, at or
around my power pack, to lure a palm
tree.

Memory Lane
Well do I remember the first night I

demonstrated the pack's operation I The
demonstration was made before a com-
pany of five dinner guests, something
dangerous for any experimenter, because
on the one hand one feels awkward if the
durn thing doesn't work, while on the
other hand one feels like a mere manual
laborer if someone insists impromptu
that he should be permitted to buy the
contraption, hang the price.

My guests watched with gratifying in-
terest as I tuned in a stock receiver I use
about the house-a simple radio channel
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followed by three stages of resistance
coupling. The last tube in that set was
a CeCo type F-the 112 type, otherwise-
and the grid bias was obtained through
the voltage drop in a resistor which car-
ried all the plate current of all the tubes.

I had ascertained previously that a 4
mfd. condenser across this resistor helped
bring out the low notes-or, rather, to
equalize the amplification. I really
fancied I was hearing the roll of the ket-
tle drums and the zoom of the bass drum
tolerably well, although only 145 volts
were on the plate of the last tube.

Zip!
I connected the output of that receiver

to the input of the Victoreen power sup-
ply, at P and HT on the Ferranti AF3
audio transformer, (designated "input" in
Fig. 1), but without plugging in at the
pack's output-yet. A bit of the dramatic
is an inherited instinct with me, as my
grandfather was an actor named Mack
MacGreggor in Edward Barrett's com-
pany in New York. So, slowly I attached
one of the speaker cords to the positive
post of the output, and then-zip l-on
I slapped the other tip of the speaker
cord.

My heart nearly gave'way-not because
the result was not something fit to cele-
brate with a feast, but because my guests
were so taken back by the stark realism
that they bent extra weight against the
Windsor chairs of my sitting room suite.

As any good man of the house knows,
Windsor chairt are pretty things, with
fan -shaped bracing extending up from the
seat, while downward there protrude four
spindle -type legs-nothing to be abused,
you know.

But everything turned out all right.
The guests-and their host-regained

their composure, and soon we fell to dis-
cussing power supplies, voltages, quality,
low notes, high prices and middle-class
respectability. On all subjects save only
the last-named I was deemed by my
credulous gathering to be an expert,
partly because all of them had read
articles in RADIO WORLD which I had
signed, but to which signature the editor
had appended the phrase "Acoustical Ex -

LIST OF PARTS

One Victoreen 116 power transformer.
One Victoreen 216 choke unit.
One Victoreen 316 resistance unit.
One Victoreen 115 output unit.
Two Tobe 2 mfd. 1,000 volt Victoreen

condensers.
Three Tobe 4 mfd. 1,000 volt Victoreen

condensers.
One Tobe 4 mfd. condenser No. 402.
Three Frost sockets.
One baseboard 24x10 inches.
One binding post strip, with eight Eby

posts.
Two rolls of Acme Celatsite (flexible).
One Ferranti AF3 audio transformer.
One volume control Clarostat (or Tobe

Veritas 2,500 ohm resistor).
One case.
Two CeCo R81 tubes.
One UX210 tube.

pert." My friends were impressed by
that-but my wife has never made much
of it. She says that when furnace duties
call-the voice is hers-my expertness in
the acoustical line diminishes to deafness.
But she forgets that severe strain two
years ago next month when I piled half
a ton of coal into a small furnace in two
days!

High Voltage
But back to business.
It was quality we fell to discussing.
"I might as well admit it," said I.

"There is only one way that I know of to
obtain this quality of quality which you
call realism, that amounts to faithful re-
production. That is to use suitably high
voltage on the plate of an output tube
that will stand it generously. You can
hear for yourself-"

I then set up a double pole double
throw switch so that my auditors could
listen to my stock receiver, with the con-
ventional output and none too high plate
voltage. Then I switched over to the
other device.

Again agitation-physical as well as men-
tal-and those 'Windsor chairs cost me
$27 apiece , I watched my guests anx-

END OF FILE SCRIBES HARD PANELS

(Hayden)
ACCURACY OF LAYOUT IS ESSENTIAL IF THE FINISHED RECEIVER
IS TO LOOK ATTRACTIVE. ONE ESSENTIAL TO ACCURATE LAYOUT
IS A GOOD AND SHARP SCRIBER. THE END OF A FILE SERVES WELL
FOR THIS PURPOSE, PARTICULARLY IF THE POINT IS GROUND
SHARP. THE FILE IS MADE OF HARD STEEL AND THE POINT WILL
LAST EVEN IF USED ON SUCH HARD SURFACES AS BAKELITE AND

MICARTA. A SCRIBER POINT WILL TURN BLUNT.

iously. Theirs was the agitation of con-
servative minds, and most of it was in-
spired by a desire to possess one of these
contraptions, as one doctor called it. My
friends were not of the highly technical
type, but all of them had a smattering
of radio technique.

Then started some diplomacy. It
seems that each and every, one of the
five guests was possessed with this idea
of possession, so much so that one might
say that each one behaved like one
possessed. Yet each was still too con-
siderate, too well bred shall I say, to
broach the subject of acquiring from me
my very own B supnlv and audio ampli-
fier stage. No, it had to be done gently.
Hence it wasn't done that night, for all
five, who had come singly, left in a body.

'Phone Calls
But before I had time to lock the doors

and put out the lights the telephone bell
rang.

The doctor wanted to know-it just
struck him to ask me-whether I would
part with the contraption for lucre.

No sooner had he hung up than Bob
phoned. He asked me why the wire
was busy at that hour of the morning.
He had been trying for five minutes to
get me.

"No, Bob," I said. "I hold on to that
thing for two good reasons. ,One of them
is that I won't part with it. You tell the
other one."

"You can make yourself another," he
pleaded.

"That's true," I parried, "but the custom
set builder around the corner can do quite
as neat a job as I, and you can have the
whole works undertaken by him. Please
do it that way, Bob, because a fellow
doesn't give up what he's in love with,
does he?"

"No, that's right, he doesn't-except that
I was offering to pay you for it."

and bade each other good
night.

Chance for Burglar Only
And so it has been for more than four

weeks. Visitors fall in love with the
power supply-they'd better confine their
affections to such -like, because I'm no
man to be trifled with, and my army pis-
tol is always loaded.

Some politely and deferentially inquire
if I would part with it for generous re-
imbursement. I reply by asking what is
the name of the mining company whose
stock they'd exchange for this valuable
piece of electrical equipment.

I try all sorts of tricks to avoid parting
with it and I succeed. But if some strong
burglar gets into the house while my wife
is asleep, he might be able to get away
with it, providing he can climb difficult
places and make speed on the level de-
spite a fifty-five pound burden.

Now, there's not a novelty in the whole
pack. Everything is standard, well -estab-
lished, substantial. The two CeCo R81
tubes that I use give quiet, effective ser-
vice. The 210 tube, used as the output, is
equally well-known to all, for it is the
same output tube used in the Panatrope,
Orthophonic and other electrical phono-
graphs.

As for the grounding, I convinced my-
self that the best thing to ground in this
particular installation was B minus, that
is, the midtap of the high -voltage second-
ary (point 8). You might imagine that
the midtap of the secondary feeding the
filament of the 210 tube was worth
grounding, but the hum was greater when
that was tried, and you can be sure that
the grounding as diagrammed is correct,
unless you find DC flowing to ground.
The ground isn't the same for all makes
of apparatus, but is correct for the Vic-
toreen products. The construction of the
power transformer has much to do with
this.
[Part II, the conclusion, next week, with

photographs.]
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These Draw More Juice
Than Your Radio Devices

THREE ELECTRICAL APPLIANCES USED IN EVERY HOME. THE
LEAST OF THEM, THE ELECTRIC LIGHT, TAKES MUCH MORE POWER

THAN THE AVERAGE RADIO RECEIVER NOW USED.

Many householders are suspicious of
the power consumption of radio receiv-
ers. They think that these new devices
draw an enormous amount of power from
the line, that the receiver boosts the
monthly light bill to staggering amounts.
Yet they think nothing of connecting
numerous electrical household appliances
like those shown in the above photograph.

In that picture is a 100 watt lamp, a 350
watt electric percolator and a 600 watt
electric flat iron. Besides these devices
there are numerous others in homes
which draw fully as much power. There
are vacuum cleaners, toasters, waffle
irons, refrigerators, heaters, and fireless
cookers intermittently or permanently
connected to the electric meter, causing
the motor in this to spin around at a lusty
clip. And the faster it spins the faster
the nickels and dimes are rung up for
the power company.

The Least of Them

That 100 watt light, perhaps, is the least
of them. But there is not a radio set in.
a million that takes more than that.
Twenty-five to thirty watts is closer to
the average consumption of electric and
electrified radio sets. Once in a while one
meets a power outfit that becomes extrav-
agant and draws 50 to 75 watts.

And suppose that the radio receiver
does take as much as 100 watts. 'flow
much does it cost perhour to operate the
receiver at 8.5c per KWH? Well 100

watts is just one tenth of one kilowatt.
Hence the cost per hour of operating the
100 watt set is' .85c-less than one cent an
hour. The average length of time a radio
set is used per day is, according to an
old formula, four hours. At that rate it
would cost about 3.5c per day to operate
the receiver.

Many who have used AC receivers or
electrifiecL receivers long enough to have
received many light bills since the instal-
lation was made report that if the radio
has increased the bills any it is not by
any noticeable amount. Well, per
day for 30 days adds up to $1.05. That
amount would undoubtedly be large
enough to be apparent in the average
light bill, but the facts are that the aver-
age radio receiver is .not operated four
hours a day every 30 days and it does
not draw nearly as much as 100 watts.

Cost Per Month
But who would not pay 50c to $1.00 a

month to have access to the best radio
programs?

The time is rapidly approaching when
more than 100 watts will be used in radio
receivers. There are a few power outfits
extant now which take considerably more
power per receiver. And do the owners
of these outfits begrudge the power com-
panies the business these sets bring them?
Not one bit. But everybody who has
heard one of these outfits is envious of the
owners, and that is the reason that such
receivers will be common in the future.

Pointers on Electro - Dynamic Speakers
The advantages of the electro-dynamic

type of loudspeaker unit are not so well
known as those of the ordinary perma-
nent magnet type. But this type of
speaker deserves greater attention be-
cause of its many virtues, as well as for
the fact that it is now rapidly gaining
greater distribution among broadcast lis-
teners.

The principle of operation of this unit
differs radically from principle of the
other types, and it is this fact which
makes possible the many outstanding
characteristics of the unit. Instead of
having one fixed coil and a permanent
magnet it has one fixed electro-magnet
and a small moving armature through
which the signal current flows. The in-
teraction of the magnetic fields of these
coils gives rise to the radiation of sound

when the armature is suitably coupled to
the small coil.

Use in Filter Circuit
When the magnetizing coil is wound for

high voltage and low current it can be
used in some cases as a filter coil in
addition to furnishing the field for the
speaker. For this it is very effective be-
cause its inductance is high and it can
carry enough current to supply one or
more tubes with plate current. Particu-
larly, it can be used as part of the filter
for the last tube.

Since the armature coil is mounted on
the sounding surface and moves, while
the rest of the electrical circuit is fixed,
it is necessary to employ flexible leads
between the secondary of the step-down
transformer and the moving coil. They

must be not only flexible but they must
be also light so that they will add a mini-
mum of weight to the moving parts and
least possible damping. Sometimes the
fine flexible leads are cemented to the
sounding surface radially and brought out
at the periphery. In other cases they are
brought out a short distance from the
moving coil.

Unless special. care is taken, the leads
will soon break on account of the rapid
and continuous bending to which they are
subjected. This, of course, interrupts
service. One method that has been tried
to remedy this is to use mercury cups in
which the terminals of the moving coils
can move. But mercury cups must be
mounted at all time so that the contents
cannot spill out, and this puts a serious
limitation on this scheme. .The mercury
also causes a considerable damping on the
motor, which reduces the sensitivity of the
speaker.

Thus the force acting on this coil when
a current flows through it is proportional
to the number of turns in this coil as well
as to the strength of the magnetic field
in which it is placed, and it is also pro-
portional to the current flowing through
it.

Chattering Impossible
The number of turns on the small coil

is limited by the fact that the coil must
be light in weight.

The transformer is advantageous in
that it eliminates the direct current com-
ponent from the tube output and thus
makes it possible to use finer and lighter
wire in the moving coil. But this advant-
age is partly offset by the fact that the
transformer increases the alternating cur-
rent.

One great advantage of this construc-
tion is that there are no practical limita-
tions on the amplitude of the motion. The
coil can. swing freely back and forth an
eighth of an inch in either direction with-
out hitting anything. In many other
speakers of comparable sensitivity the
limit may be less. than .005 inch. The
possible swing in the electro-dynamic
speaker is many times greater than will
ever be required in practice, even on the
lowest audible notes. Thus chattering
and buzzing caused by the armature ham-
mering against the poles will never occur
in this type of speaker.

No Resonance Peaks
There is still another great advantage

in this type of construction, and that is
the absence of unnecessary rigidity. In
the ordinary type of reproducer unit it is
necessary to make the diaphragm so stiff
that it will not be pulled over to the pole
pieces. The stronger the magnet is the
stiffer the diaphragm has to be. This tends
to introduce very sharp resonance peaks
in the response, and it also depresses the
response at the lower notes. This diffi-
culty is also experienced in the balanced
type of speaker unit, which has always
been so popular. In this case the arma-
ture must be mounted so stiffly that it will
not stick to either pole when pulled over.
If it does, the unit is unstable and it will
not work. In the electro-dynamic speaker
this' difficulty is not present.

The moving coil can be mounted so that
there is no initial stress whatsoever along
the line of motion. And thus many
sources of distortion are eliminated.

The electro-dynamic speaker requires a
source of steady current for magnetizing
the core. In some cases the six volt
storage battery is used for this purpose.
The coil F then consists of a small num-
ber of turns of heavy wire and the resis-
tance is proportioned so that a current of
about one half ampere flows through the
magnetizing winding. Of course, no
other resistance than the copper wire re-
sistance is used.
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Position Is Everything
THE 'vast improvement in broadcast

1 programs which has been effected in
the last five years has not been confined
to the artistic talent alone but a great
deal of it is due to technical advancement.
One of the technical advances which ac-
count'for the pleasing effectiveness of the
programs is the pick-up balance or proper
microphone placement.

The importance of placing the micro-
phone properly can be realized when it is
remembered that the intensity of the sig-
nal transmitted by a microphone is propor-
tional to the intensity of the sound that
falls on the microphone and that the in-
tensity of sound is inversely proportional
to, the square of the distance.

Thus if two equal sources of sound, Al
and A2, are sounding simultaneously be-
fore a microphone, but A2 is twice as far
away from the microphone as Al, the sig-
nal due, to A2 will be only one-fourth as
strong as that due to Al. If A2 is five
times as far away from the microphone
as Al, the signal from Al will be 25 times
as, loud as that from, A2.

Case of 'One Microphone
If a single microphone is used during

the broadcast of an orchestra selection
and that microphone is placed near the
leader, the farthest instruments may be
more than five times as far away from
the microphone as the nearest.

It is obvious that entirely unsatisfactory
results would ensue under -such conditions.
The distances are more nearly equalized
if the microphone is placed as far away
from 'the center of the orchestra, but then
the pick-up from all the instruments will
be unsatisfactory.

The result of unbalance in pick-up is
that the notes from the instruments near-
est the microphone will.be too loud in the
receiver and will very likely blast the
speaker, and the notes from the farthest
will not be audible at all. This condition
was common in the early days of broad-
casting and still obtains in some of the
smaller stations.

Eugene F. Grossman, operating engi-
neer of the National Broadcasting Com-
pany, said:

"The artists may be the best in the
world, but unless the microphone registers
the complete picture the broadcast will
prove a sorry mess. In earlier attempts
of this kind, due to the novelty of radio,
the results, good or bad, were justified;

By Spencer Woolrath

Instruments of Dif-
ferent Intensities Re-
quire Different Loca-
tions, Especially as
Some are Directional
-How the Acoustical
Art Has Progressed
whenever a big orchestra was put on the
air there was little studied effort to ob-
tain the proper balance of instruments.
For this' reason the same orchestra has
sounded perfect on one occasion and a
week later proven a great disappointment.
Often where ten or twelve violins were
playing the strains of three or four, due
to their relative position to the micro-
phone were heard but the others were lost
to the listener and the result was not the
effect of a massed symphony orchestra."

Studios Too Small

Mr. Grossman pointed out that the
small size of the first broadcasting stud-
ios caused a great deal of the trouble, for
instead of placing the instruments in rela-
tion to the sensitiveness of the micro-
phone to their music, all of them were
bunched up making it impossible to get
any sort of balance.

"Many things have been learned in the
short space of five years and has largely
been responsible for radio being accepted
as a new art of expression and not a
scientific novelty," Mr. Grossman con-
tinued. "Once when a soloist drowned out
the accompaniment the conductor was in-
structed to play forte or double forte, but
no more. Now, we simply move the singer
slightly away from. the microphone and
the balance is restored without any cres-
cendo on the part of the orchestra."

This is but one of the many little de-
tails worked out for the broadcast of any
single feature. It has been discovered
that the same group of artists and musi-
cians, when moved from one' -,studio to
another must be in slightly different posi-
tions depending upon the studio.

Some of the instruments, particularly
the trumpets, are directional and should
the performer play with the bell of his
instrument pointed directly at the micro-
phone, according to Mr. Grossman, his
tones will be heard over all other instru-
ments. For this reason the trumpeters in
the studios will be found far back and at
an angle to the microphone. This is but
one instance of what has been worked out
to give the best to the radio public.

"At present we are attempting to make
the instrumental grouping in the studios
as nearly alike as possible, with only slight
placement corrections depending upon the
individual performers," Mr. Grossman
added, "for a standardized balance is
preferable so that the blend is good at all
times, rather than being excellent upon
one occasion, then good and at another
time only fair."

Other Factors Enter
Distance from the microphone is not

the only factor which determines the in-
tensity with which a given instrument or
a given note from that instrument will
register. The directional effect of some
of the wind instruments, as the cornets
at the right in the photograph, plays an
important role. Sound is radiated from
these in more or less defined beams, and
if the microphone is in the path of these
beams the sound will be accentuated out
of proportion to the rest.

Such instruments must be placed far
from the microphone and they must be
turned so that the direct beam of sound
misses the microphone. It is obvious that
the microphone cannot be placed near the
leader, as an orchestra is ordinarily ar-
ranged, for not only would the micro-
phone be next to most of the trumpets
but it would be the target of all their
direct sound beams.

The Booming Basses
Another factor is echo. Certain tones

would set up. standing waves and if the
microphone happened to be in a pressure
loop the sound would be augmented enor-

THE SYMPHONY ORCHESTRA OF ISLAND CITY LODGE, F. & A. M. BROADCASTS AT MASONIC FUNCTIONS
OVER STATION WGBS, THE GIMBEL BROS. STATION IN NEW YORK CITY. ARTHUR H. HOFFMAN IS THE
CONDUCTOR. WHILE THE MEMBERS OF THIS ORCHESTRA ARE ARRANGED IN THE CLASSICAL ORDER IN
THIS PHOTOGRAPH, THE MONITOR AT THE GIMBEL BROS. STATION SEES THAT THE SOUND BALANCE

IS RIGHT WHEN IT STRIKES THE MICROPHONE.
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11 a Microphone's
mously. This would result in unpleasant
blasting and overloading in the receiver.

The bass viol and the kettle drum are
usually farthest away front the leader.
These instruments are usually not brought
out at all by most receivers. One reason
may be that they are too far away from
the microphone. Since these instruments
are placed at opposite extremes in the
group at least two microphones would
have to be used to pick up the sonint
from these basses. But using two instru-
ments in that manner introduces other
problems, namely, dual signals, caused by
phase difference between the two micro-
phones.

Certain staccato tones offer much
trouble, particularly when the instrument
producing them is too close to the micro-
phone. For example the tones from a
harp start out with great intensity but
die out quickly.

Overloading all around the circuit re-
sults from the initial vibrations of a note
and the circuit seems to require a time
to recover. By the time the circuit has
been restored another staccato note is
sounded and the overloading is repeated.
Usually the tubes in the transmitter or
the receiver or both swing positive. in
the high quality amplifiers the grid re-
tains the positive charge for a brief in-
terval-long enough to drag over into
the next note. This effect is more notice-
able on the low notes than on the high.

Work of Staff
Broadcast transmitters are usually ad-

justed for a possible signal strength var-

100,000 to 1 may be met in orchestral
music.. It devolves on the monitoring
staff to place the different instruments so
that the intensity range at the microphone
will not exceed that allowed for in the
design of the electrical equipment. If the

Life

FLORENCE WIGHTMAN, HARPIST, THE ONLY WOMAN MEMBER OF
THE ROXY THEATRE SYMPHONY ORCHESTRA, WAS THE FEATURED
ARTIST IN THE PROGRAM BY ROXY AND HIS GANG BROADCAST
OVER THE NBC BLUE NETWORK RECENTLY. FOURTEEN STATIONS
IN THE EAST, SOUTH AND MIDDLE WEST RADIATED THE PROGRAM.
THE SOUND BALANCE WAS PERFECT WHEN SHE BROADCAST AND
NO DISTORTION CAUSED BY OVERLOADED TUBES COULD BE DE-

TECTED.

(Harold Stein)
THE ORGAN INTERLUDES CREATING A SETTING FOR THE SEIBER-
LING SINGERS, WHO ARE HEARD EVERY TUESDAY EVENING
THROUGH TWENTY-SEVEN STATIONS IN THE RED NETWORK OF
THE NATIONAL BROADCASTING COMPANY, ARE ARRANGED AND
PLAYED BY CHANNING LEFEBVRE, ORGANIST OF OLD TRINITY
CHURCH IN NEW YORK CITY. THE ENORMOUS INTENSITY RANGE
OF THE ORGAN TESTS THE SKILL OF THE TONE BALANCE ENGI-
NEERS AND THE MONITORING STAFF OF THE TRANSMITTING

STATION.

rnten>ity range at the microphone is al-
lowed to be as great as the original, that
is, 100,000 to 1, when the transmitter has
been designed for a range of only 1,000
to 1, there will either be very serious dis-
tortion on the fortissimo or the pianissi-
mo will be inaudible_ Such effects can
be heard even at this stage of broadcast
development although they are rare in
the better transmitters.

The Organ Ii Troublesome
One of the most difficult instruments

to pick-up properly with a microphone is
a pipe organ. There are at least three
different reasons for this fact. The first
is that the intensity range of an organ is
enormous. At times the sound is barely
audible and at other times it is so loud
that it really transcends the realm of
sound and becomes feeling or pain. The
range of intensity is from 1,000 to 10,00D
times as great as the range allowed for
in designing the radio transmitter.

The second reason is that the sources
of the various notes in the pipe organ are
widely scattered, much more so than the
players in an orchestra. It is practically
impossible to place a single microphone
so that it is the same effective distance
away from all fhe pipes.

The third is the intense echo effects
usually present in auditoriums. Rever-
berations give the effect that a large
number of microphones variously placed
would give. And standing sound waves
of certain length will cause certain notes
to be accentuated hundreds of times over
the normal intensity.
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A Graph
Aids You
to Get DX

By M. C. A. Fuller
THE dials of the Magnaformer 9-8 re-

ceiver can be calibrated very easily
and this is a procedure which helps
greatly in tuning in remote stations. The
calibration, once done, is permanent and
need not be repeated because there are
no variable factors in the set. The only
thing that would vitiate a calibration is
a change in the frequencies used by the
transmitting stations. And even that
would not render a calibration obsolete
if the dial settings are recorded in kilo-
cycles without reference to the call let-
ters of the stations operating on certain
channels.

In calibrating a receiver like the Mag-
naformer 9-8 extreme care should be ex-
ercised to see that the tuning is exact.
Half a division on either scale is too
great a deviation, even though it is at
times difficult on local stations to tell
any difference in signal strength over a
whole division on the loop tuner. There
will be a great difference on distance sta-
tions.

Registry of Points
When a large number of stations has

been tuned in with the Magnaformer, the
data should be recorded on a large sheet
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DIAL SETTINGS
CALIBRATION CURVE OF THE MAGNAFORMER 9-8 RECEIVER AS OBTAINED
BY THOMAS F. MEAGHER. FOR SIMPLICITY ONLY A FEW OF THE STA-
TIONS RECEIVED BY MR. MEAGHER ARE SHOWN IN THE CURVE. "0" IS

FOR OSCILLATOR AND "M" FOR MODULATOR TUNING CURVE.

/0 20 30 40 50

of cross section paper. A large sheet
should be used because ultimately there
will be many points and the graph may
be a bit crowded unless plenty of room is
allowed. Then again it is very difficult
to locate a point accurately on a small
scale graph. There is no object in ac-
curately reading the dials if the readings
cannot be transferred with equal accur-
acy to the graph.

When a large number of points has
been located accurately on the cross sec-
tion paper there will be two rows of
points running parallel to each other
across the paper. Draw a smooth curve
through each row. If the tuning of the
receiver, the reading of the dials, and the
plotting of the points have been done
accurately no point should lie on one side
of the smooth curve but all should
directly on it. If repeated observations

130 140 150 160 170

fail to put the point on the curve it must
be concluded that the station in question
is not using the frequency which it is
supposed to use. The lines through the
rows of points should not be too heavy.

Used for DX Work
Now this calibration can be used for

tuning in distance stations. It is only
necessary to look on the two curves to
see where the dials should be set to bring
in a desired station. The dials are so
set as accurately as possible and the
sensitivity of the receiver set at maxi-
mum.

If the station does not come in it may
be off the air, or the conditions at the
time may be adverse to reception of that
station. A little manipulation of the
loop and a minute change in the positions
of the dials may bring it in.

AN INTERIOR VIEW OF THE MAGNAFORMER 9-8 RECEIVER, A COMPLETE DESCRIPTION OF WHICH WAS PUB-
LISHED IN THE DEC. 10 ISSUE. WITH THIS RECEIVER THOMAS F. MEAGHER, OF 7765 75TH STREET, GLENDALE,
NEW YORK CITY, TUNED IN 98 STATIONS IN SIX EVENINGS, AS REPORTED IN DETAIL IN THE DEC. 17 ISSUE.
ALL OF THESE STATIONS, EVEN THE MOST REMOTE PICKED UP, WERE RECEIVED FREE FROM INTERFERENCE
.FROM LOCAL STATIONS, ALTHOUGH THE POWERFUL WABC TANSMITTER WAS ONLY THREE QUARTERS

OF A MILE FROM THE RECEIVER.



December 24, 1927 RADIO WORLD 13

POURING OIL ON TROUBLED SPOT

IF HOT ASHES FROM A CIGARETTE SHOULD FALL ON TOP OF THE
RADIO CABINET AND BURN A HOLE, THE MARK CAN BE REMOVED
WITH WOOD ALCOHOL AND A CLEAN CLOTH. A DROP OF OIL SHOULD
BE APPLIED IMMEDIATELY TO AID IN THE RESTORATION OF A GLASSY

SURFACE AND TO PREVENT THE CLOTH FROM STICKING

WHETHER YOU BUILD THE 4 OR THE 5 TUBE DIAMOND, THE
ABOVE PANEL LAYOUT SHOULD BE USED.

TALK IT OVER

(Harold Stein)

HANS BARTH, PIANIST, AND
MARSHALL BARTHOLOMEW, DI-
RECTOR OF THE SIEBERLING
SINGERS, DISCUSSING SOME OF
THE ARRANGEMENTS OF THE
SIEBERLING PROGRAMS, THE
FIRST ONE OF WHICH WAS RE-
CENTLY BROADCAST OVER THE
RED NETWORK OF THE NATIONAL

BROADCASTING COMPANY.

Some Prefer
Separate Audio

A separate audio amplifier for the
phonograph pick-up is preferred by many
instead of using the amplifier in the
radio. If the special amplifier is trans-
former coupled it does not need more
than two tubes, and if the best audio

quality obtainable will be comparable to
the most expensive and up-to-date phono-
graphs.

if only a moderate loudspeaker volume is
required from the circuit, the last tube may
be a 112A as well as the first. The plate
voltage on the last tube then should be cut
to 157 volts and the grid voltage to 10 1-2
to 12 volts. When this tube is used as
the output tube it is not necessary to em-
ploy any filter, but the speaker may be con-
nected directly to the plate circuit.

The amplifier may be mounted on a For-
mica sub -panel 7x10 inches, or on a sub -
panel made of ply wood, asbestos board, or
metal of the same dimensions. Thus as-
sembled the amplifier can be tucked away
in a compartment of the phonograph cabinet
in connection with which it will be operated.
There will be room in the majority of cab-
inets to install the batteries and the A
battery charger as well.

Call Book and Log
THE FIRST OFFICIAL CALL BOOK

AND LOG of the stations in the United
States and its possessions, with the new
frequencies and wavelengths as of De-
cember 15, appeared in the December 17
issue of Radio World.. The stations are
arranged inversely as to their frequency
frequencies and directly as to their wave-
lengths, and with special provisions for
logging. You can write in your dial set-
tings in blank spaces provided for this
purpose. Send 15c for this issue or be-
gin your subscription with it. Radio
World, 15 West 45th St., N. Y. City.-

Advt.

Literature
Wanted

Ilt mune. mint addresses of readers ad
T RADIO WORLD who desire literature
on parts and pets front radio manufactur-
ere, Jobbers, deplore end stall order housed
are published In RADIO WORLD on re
quest of the reader. 'rho blank below may
be used, or a post card or letter will do
instead.

RADIO WORLD,
l4S West 43th St., N. Y. City.

I desire to receive radio literature.

Nance

Addree*

City or urns

(Rata

Dot tram Radio Co.. 1.114 South 54th St., Phila.
delphia, Pa.

Edward Evans, 371 West 130th Si. N. Y. ply.
William Ridecnit, 49 Sydney St., Station 73,

Boston, Mass.
If. H. Chapman, Southern Bell Tel. and Tel.

Jacksonville, Fla.
R. E. Bryan., It) Wayne St., Jersey City.
M. C. Stanwood. Marshall, Minn.
M. Giestrurir, 23/1 Valentina Ave., N. Y. City.
American Radio Company. 1643V, Larimer St.,

Denver, Colo.
H. J. Wildung, 20l Goodrich Ave St, Pool,

Minn.
A. W. Rasmussen, 2140 Wellesley Ave.., St.

Paul, Minn.
0. B. Burton, P. O. Box 29. Edwardsville, Ill.
T. Hummer, 46 Christopher St., Montclair, N.J.
C. J. Murphy, 1470 Merwyn Ave., Chkago,
Ludwig Beebe, Jr., 801 S. Walnut St.. Tartar -

vale, Ill.
G. M. Wilson, Rout, I. Knoxville Tells,.
George II. Nichols, 7793 Board al Trade Duluth.

Minn.
E. Jones. Box 433, Denison, Tex.
Henry Robertson, Box (46. Hobart, Okla.
J. E. O'Neill, 192 Robinson Ave., Toronto. 13,

Canada.
W. Irvin. 303 Noble Ave., Apt. 4, Bridgeport,

Conn.
H. Riklen, Box K, Tuxford, Saskatchewan,

Canada.
E. Kuntz, Ft. Wayne, Ind.
John H. Lang. 406 South Main St.. Piqua. 0.
I.. R. Caswell, 3829 Terrace, Kansas City, Me.
W. H. }fetter. 5th Ave., N and Rep. Seattle,

Wash.
R. F. Trader, 520 Maple Blvd., Kansas Clty,

Mo.
John S. Feeny, Wabuska, Nevada.
T. S. Johnson, 1698 4th Are. W., Vancouver,

B. C. Canada.
Ronald lledman, 1104 Halsey Street, Brooklyn.

N. Y.
P. F. Noyes, Wulfert, Fla.
J. B. Lembach, Jr., Glen Campbell, Pa.
Slob Johnson, P. 0. Box 202, Joplin. Mo.
A. H. Kreps, 1590 Haven St., Portland, Ore.
Polteno R. S. Co., 1230 Church Ave., McKee*

Rocks, Pa.
H. A- Edwards, 916 N. Spaulding Ave., Ind

Angeles, Calif.
Earrtestine Embrey, 1821 Highland Ave.,

Kansas City, Mo.
Conrad Friend, 2847 Webb Ave., Bd., N. Y.

City.
F. C Borsch, 621 W. 35 Place, Lae Angeles,

Calif.
George J. Meyer, 2108 S. Phillip St., Pbtla-

delphia, Pa.
B. L. Flagg, 18 South 16th St-, Easton. Pa_
C. A. Martin, 1201 Resaca Place, N. S., Pitts-

burgh, Pa.
A. G. Houtz, 305 W. Fairview, Dayton, 0.
E. J. Kearby Ca, N. E. Corner 6th and Ed

mood Sts., St. Joseph, Mo.
V. S. Black, 42g S. Myrtle Ave., Monrovia,

Chill.

NEW CORPORATIONS
Lager Radio Cabinet Co-, N. Y. City; #10,091

(Atty., B. Herdes, 551 5tb Ave., N. Y. City.)
Yorktown Radio Corpoiation. N. Y. City; $5,03).

(Atty., IL Shapiro.. 261 Broadway, N. Y. City.)
Al Radio and Battery Service, N. Y. City,

810,000. (Atty. S. J. Goldberg, 1133 Broadway,
N. Y. City).

Lydamore Radio Co.,
Court

Brooklyn, 833,0013, (Atty.
W. J. McDermott, 44 St., Brooklyn, N. Y.)

Radio Advertisers, N. Y. GO% 100 shares com-
mon. (Atty. H. R. Winkour, 3.58 5th ave.. N. Y.
City.)
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The Confession of a

THE CROOKED SERVICE MAN MANIPULATES A HIGH RESISTOR SO
THAT THE READING OF A VOLTMETER INDICATES THAT THE BATTERY
TESTED IS DEAD, OR HE JUGGLES A SHORT CIRCUIT STRAP SO THAT

THE AMMETER READING INDICATES AN OPEN CIRCUIT.

FOR
the last three years .I have made

m y living incidentally by servicing, but
largely by stealing from people in trouble,
-people whose radio sets were on strike.'
I feel great remorse, even though most
of my victims brought their plight upon
themselves. They tried to "gyp" me or
to impose on my good nature.

At first I was an ordinary radio fan
with a leaning toward the experimental
and the technical sides of the subject. I
studied the theory of radio until I had a
fair working understanding of the field.
I built radio sets, first for myself, then
for my friends, then for my friend's
friends, and finally for anyone who would
pay for them.

Most of my sets were successful, for
I avoided all freak circuits, and I soon
came to be regarded as an expert in radio.

All this building yielded me little save
experience, and soon it got to the point
where I sustained an actual financial loss
from my efforts in behalf of other people.
I had to service all the sets I had built
and all my customers expected me to
do the work and supply necessary re-
placements for nothing.

Spongers Multiplied

Time came when my erstwhile cus-
tomers and their friends and relatives ex-
pected me to service sets which they had
bought from dealers-sets made by na-
tionally known manufacturers. And still
they expected me to do the work without
cost to them. Some of them even ob-
jected to paying for necessary replace-
ments.

The idea of "breaking even" with these
inconsiderates came to me when one of
them accused me of damaging a receiver
and thus making replacements necessary.
He knew that one of his tubes was played
out, but he tried to make me pay for a
new one.

That fellow was my first victim. I later
made him pay for a complete set of tubes,
though he got but one tube. We shall
call him Jones just for reference.

For a while I went along servicing radio
receivers on a professional basis, doing
honest work and demanding a fair price
for it. Few of my customers were will-
ing to pay for services rendered without
quibbling about the price. When will the
world and his wife reconcile themselves
to the idea of paying for this service?

The Idea in Practice

One day Mr. Jones was on my wire.
He was in radio trouble. An important
sporting event was to take place that
evening and he wanted his radio receiver
fixed up. He could not do it himself. I
was busy that night with similar calls,
and I took an independent attitude to-
ward him. He was insistent, and finally
I consented to call at his home, but not
until he had agreed to pay a good fee for
the service-a fee which I later used as a
precedent in similar emergency calls.

I arrived in his house about an hour
before the big sporting event was sched-
uled to start. There was ample time to
get Mr. Jones's receiver into working con-
dition. A preliminary test showed that
the pTate batteries needed replacement,
that the contacts at plus A on the stor-
age battery needed cleaning, and that the
final tube in the receiver needed reactiva-
tion or replacement.

He needed only one new tube, but re-
membering his earlier attempt to make
me pay for a defective tube I concluded
that I would hold him up for a complete
set of new tubes, and that without giving
him any new tubes except the one he
needed.

It was getting perilously near the time
for the big event to start. My first in-
tended victim was getting nervous. He

How He Trimmed
Customers Right And
Left Narrated By Err-
ing Repair Expert Re-
trieved By Girl He
Loves

was in a condition easy to hoodwink.
When I announced to him that he needed
a complete set of new tubes as well as a
new set of B batteries he demurred. But
after a look at the clock he consented. I
replaced the B batteries with a new set,
which I had bought, and then I pro-
ceeded to sell him his own tubes, even
while he was looking on to see that he
got what he paid for.

A Bit of Sleight -of -Hand

I first took a good tube out of my serv-
ice kit, ostentatiously taking it out of its
carton and inserting the tube in the sock-
et of the dead tube.

"Do you want the old tube, Mr. Jones,
or shall I throw it away for you?" I asked.

"You keep it if it is any good to you,"
he said generously.

And that made it much easier for me
to sell him the rest of his own tubes.

I pulled a new tube out of my service
kit and ostentatiously rolled it out of its
wrapper.

With the same hand that held the new
tube I pulled the old tube out of its sock-
et. But I did not put the new one in its
place. I switched the tubes around in
my hand while I distracted my victim's
attention by talking about other subjects.
Then I inserted the old tube in the socket
from which I had just taken it. Then I
tossed the old tube into my kit with ap-
parent carelessness, but actually taking
care that it landed safely. This perform-
ance I went through until all the tubes
in the set had apparently been changed.

After my first crooked play I made it a
point to keep in my kit all the types of
tubes which my prospective customers are
likely to have so that I play the game at
every call I feel so disposed. In most
cases I know as soon as the service call
has been received what kind of tubes will
be necessary and I provide my kit with
that type.

My lack of skill the first attempt at this
crooked game was offset by the victim's
anxiety to get the set ready for the im-
pending program.

When I turned the set on, it worked
perfectly. I tuned in on the preliminary
announcements of the great event, and
then I turned the set off while I presented
my bill. I collected in full, in cash, and
then the satisfied victim turned the set on
and forgot me while I was gathering my
tools.

Since then I learned to switch the tubes
in the service kit, in the radio set, or on
the way between, employing whichever
method seemed most suitable to the vigi-
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Reformed Service GYP
lance or lack thereof on the part of a
victim.

One of my most successful tricks was
demonstrating the state of exhaustion of
a dry cell battery. I connected a volt-
meter across the terminals and called at-
tention to the low reading. Always the
reading was much below the point where
replacement is necessary. I carefully con-
cealed that I had a high resistance in se-
ries with the voltmeter. This I manipu-
lated with my left hand while I handled
the leads with my right.

Another Version

I would often play the same trick with
an ammeter to establish to the satisfac-
tion of my victim that a circuit was open.
In this case manipulated a short cir-
cuit strap back of the meter. The meter
always read zero in such cases, yet, when
anyone examined the meter it was in per-
fect working condition.

With this trick of manipulating a volt-
meter or an ammeter I could sell A, B
and C dry cell batteries, although the bat-
teries I put in were no better in many
cases than the batteries I took out. I
also sold rheostats, ballasts, tubes, and
even transformers and coupling units. In
many cases the parts I took out could be
resold elsewhere.

Sometimes I would insert a pin through
the insulation of the battery cable in such
a manner that the slightest disturbance
of the cable leads would become short-
circuited. This never failed to bring an-
other service calL

Oil in the Bearings

In some receivers I would put a drop of
oil in the condenser bearings. The de-
sired effect of this oil was not immediate,
but almost invariably brought me an-
other service call within a week or so.
The oil would creep into the 'joint and
cover the contact surfaces with a layer of
good fluid insulation, which would render
the set ineffective. The oil would also
collect dust and hold it, which not only
helped to increase the electrical resistance
of the joint but would also increase the
mechanical resistance to turning. Hence
volume would gradually decline.

Just as oil in the bearings of the con-
densers was effective in rendering tuned
circuits high loss, so a bit of paper in-
serted into a jack was effective in cutting
out the signal entirely. This I used 'at
times as an aid in proving that a battery
or a tube had become exhausted, or that
the loudspeaker needed attention.

Love Shows the Way

The old injunction against using acid
flux when soldering for radio was very
useful to me in my nefarious trade. Not
only did I not obey the rule, but I de-
liberately applied acid to pressure joints,
insulation, and other places where it
would slowly but surely create another
job for me. This was my most profitable
trick, because I could apply it without
fear of detection, and the acid would do
its work while I was on another job.

Now I have nothing but contempt for
the methods I used, and I relate them
here only so that other service "gyps," of
whom there are a few, will not find the
public such easy "meat." I reformed sev-
eral months ago-my erring course force-

fully pointed out to me by the girl
love.

A DANGEROUS BUT EFFECTIVE METHOD EMPLOYED BY THE CROOKED
SERVICE MAN FOR PUTTING A RECEIVER OUT OF CONDITION AND FOR
CREATING ANOTHER JOB FOR HIMSELF. A SHORT CIRCUITING PIN IS
INSERTED UNDER THE INSULATION OF TWO OR MORE CONDUCTORS
IN THE BATTERY CABLE. A DROP OF OIL IN THE BEARINGS OF A CON-
DENSER IS AN EFFECTIVE METHOD OF PUTTING A RECEIVER OUT OF
ORDER. IT TAKES EFFECT GRADUALLY, A BIT OF. PAPER BETWEEN
THE CONTACTS OF A JACK OR A SWITCH IS ANOTHER TRICK OF THE
CROOKED SERVICE MAN TO STOP RECEPTION. A BALLAST RESISTOR
CAN BE MANIPULATED SOMETIMES SO AS TO INDICATE AN OPEN CIR-
CUIT SUCH AS A BURNT OUT FILAMENT OR RESISTOR. IT LEADS TO

REPLACEMENTS OF TUBES OR RESISTORS.

Manufacturers Act
To Train Service Men

As one advanced step toward improv-
ing the radio servicing situation which so
vitally affects the public, in its purchase
and satisfactory use of radio sets, as well
as the radio manufacturer, jobber and
dealer, a movement to provide adequately
trained men for radio service work has
been initiated by the Radio Manufac-
'urers Association.

To give the radio -buying public skilled
service in the installation and operation
of its sets, to provide the jobber and
dealer with trained service men, and the
manufacturer with skilled employees is
one 74 the larger problems of the industry
which the Radio Manufacturers Associa-
tion is trying to meet. Success, in what-
ever measure, will enhance public confi-
dence, good will and satisfaction, as well
as aid the retail dealer in merchandising.

As a beginning in the plan to stimulate
the training of service men, the R. M. A.

I is cooperating with the Essex County,
N w Jersey, Board of Education in the

proposed establishment of a public voca-
tional training school for radio service
men at Newark, New Jersey. At the -
quest of James F. Johnson, assistant
supervisor of the Essex County Voca-
tional School, 969 Broad Street, Newark,
New Jersey, the R. M. A. is getting in-
formation to aid the Essex County
authorities in founding its vocational
training course for radio servicing.

Believing that an expression from the
directors of the R. M. A. would be con-
sidered as an aswer from the radio manu-
facturing industry to problems connected
with the establishment of the Essex
County Vocational course, questionnaires
have been sent to all R. M. A. directors
for advice, information and text books,
etc. Replies are being received with much
valuable data regarding the development
of technicians for radio service. This
information is being forwarded to the
Essex County Board.
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WINNERS IN ATWATER KENT VOICE CONTEST REAP RICH REWARD

N,
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AGNES DAVIS, 24 -YEAR -OLD LYRIC SOPRANO OF DENVER, AND WILBUR W. EVANS, 22 -YEAR -OLD BASS -BAR-ITONE OF PHILADELPHIA, WHO WERE EACH AWARDED $5,000, A GOLD DECORATION AND TWO YEARS' TUI-TION IN A MUSICAL CONSERVATORY, AS FIRST PRIZE WINNERS IN THE RECENT ATWATER KENT NATION-AL RADIO AUDITION.

The Radio
I AM very interested in the 6 -tube re-

ceiver diagrammed in the Radio Univer-
sity columns on page 25 of the December
3 issue of RADIO WORLD.

have an antenna coil and 3 -cir-
cuit tuner, both of which have variable
primaries. Could these be used?

(2)-Could I use a two gang condenser
one in the radio frequency stage and one
in the detector stage?

(3)-Could I use a C bias on the first
radio frequency tube as a squeal suppres-
sor?

(4)-I have a 30 henry choke and 2
mfd. fixed condenser. Could they be used
in the output circuit?

WILLIAM THOMAS,
Kansas City, Mo.

(1)-Yes, with great success.
(2)-No, the results will not be satis-

factory.
(3)-Yes, about PA volts.
(4)-Yes, but use a 4 mfd. fixed con-

denser.
* * *

I HAVE a 6 -tube set, which consists
AT LEFT-A GRID BIASING RE-
SISTOR'S VOLTAGE CAN'T BE
MEASURED ON AN ORDINARY

VOLTMETER.
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JOINS ENSEMBLE

(Harold Stein)

IVAN IVANTZOFF, RUSSIAN BAR-
ITONE, WHO RECENTLY BECAME
A MEMBER OF THE NATIONAL
GRAND OPERA ENSEMBLE WHICH
BROADCAST OVER THE RED NET-
WORK OF THE NATIONAL BROAD-
CASTING COMPANY. HE IS SHOWN
IN THE COSTUME OF TONIO IN

"PAGLIACCI."

FOLK SONGSTER

(Apeda)

DE VORA NADWORNEY, CON-
TRALTO, HEARD IN A SERIES OF
HALF HOUR PROGRAMS MADE UP
OF FOLK TUNES OF VARIOUS NA-
TIONS, BROADCAST THROUGH WJZ
EVERY SUNDAY AT 3:30 P. M. SHE
IS A STATELY WOMAN OF COLOR-
FUL PERSONALITY AND GREAT
CHARM. SHE IS FLUENT IN

SEVERAL LANGUAGES.

NEW ANNOUNCER

(Harold Stein)

PAUL DUMONT, NEW NATIONAL
BROADCASTING ANNOUNCER,
WHO IS RAPIDLY GAINING
FRIENDS OVER THE NBC RED NET-
WORK. HIS VOICE IS AS CHEER-
FUL AND AS INTERESTING AS HIS

SPARKLING APPEARANCE.

Courts to Decide Right to Expel
Washington.

It is expected that a long legal contro-
versy will result if the Federal Radio
Commission attempts to eliminate 300 of
the 685 stations.

University
of three tuned radio stages, a plain detec-
tor and three double impedance coupled
audio stages.

(1)-At the present time, binding posts
are used. I would like to use a cable and"
plug instead. Could I?

(2)-One of the audio couplers has gone
west. I have a 3 to 1 ratio audio trans-
former. Could I replace this burned -out
coupler with the transformer? Where
would iit be advisable to use the trans-
former. That is, in what stage?

(3)-I have three 2 mfd. fixed condens-
ers. Could I use them for by-passing?
.,Where would you suggest? I use three
B voltages; B plus detector, B plus ampli-
fier 1 and B plus amplifier.

FRANK WILL,
Ann Arbor, Mich.

(1)-Yes.
(2)-Yes, you can use the transformer.

Suggest you insert in the first stage, or
immediately after the 'first detector.

(3)-Connect the condensers between
the B plus terminals and the minus A
terminals.

AT RIGHT-BOTH THE JOINT AND
THE IRON SHOULD BE HEATED
WHEN SOLDERING. CLEAN EACH

JOINT WITH ALCOHOL.

Many believe that the suspension of the
licenses would amount to the violation
of the Fifth amendment prohibiting con- -
fiscation of property. Others say that the
commission has ample power.

The commission expects legal actions.
They state, however, that in all fairness
to the public as well as the broadcasters,
the Radio Act of 1927 ought to be tested
and are therefore intent on going ahead.
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A THOUGHT FOR THE WEEK

7HE boy in the street can talk more or
less glibly of radio. He knows snore
about it than trained scientists knew

just a few years ago. We often talk as if
radio were a trick that only recently per-
mitted itself to be solved, 'whereas, it is a
great principle that has been on the roster
of science since the beginning of time and
which only recently was harnessed andput
to work to perform its wonders for the
good and happiness of mankind.
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LHEVINNE NEW YEAR'S NIGHT
The first appearance before a micro-

phone of Joseph Lhevinne, Russian
pianist, will mark the inaugural Ampico
Hour of Music, the first in a new series,
which will be broadcast by the National
Broadcasting Company over the NBC
Blue Network beginning on New Year's
night.

The Parts Buyers
Who They Are

(From Radio Manufacturers Ass'n, Inc.)
Who buys radio parts? There are four

groups:
1 THE CUSTOM -SET BUILDER:1 Every cpmmunity has its Custom -
Set Builder. He is no mere shirt -sleeve
mechanic, but a practical engineer, well
equipped with the tools and facilities for
first class work, and often identified with
some radio, electrical or hardware store.

0 THE EXPERIMENTER, AMA2
TEUR, ETC.: Experimenters and

amateur operators buy enormous quanti-
ties of radio parts. They have a deep in-
terest in the technical side of radio and
some of our best circuits have originated
in their ranks. They are eager to avail
themselves of all the latest developments
in radio reception and transmission, and
invariably place quality before price.
These experimenters and operators, with
their excellent technical background, fre-
quently become associated with the radio
broadcasting and manufacturing industry.
Many of them are to be found among the
most successful of the custom -set build-
ers.

STHE HOME-MADE SET BUILD-
. ER: The home-made set builders as

a class are widely differing types of in-
dividuals, who, however, have one thing in
common-they find recreation in working
with their hands. They include electri-
cians, mechanics, business and professional
men, musicians, and a great army of col-
lege and school boys. The home-made
set builder may have a very limited con-
ception of radio principles, but, as a rule,
he likes to follow diagrams and is able
to do this successfully because of the
simplification of assembly and semi -as-
sembly on the part of kit compilers.
Many of the home-made set builders of a
few years back are now the most enthu-
siastic and wholehearted supporters of the
custom -set builder.

A THE RADIO LISTENER -IN:"t While not interested in the techni-
calities of radio but looking upon radio
purely as a means to the end of enjoy-
ing radio programs, the radio listener -in
is nevertheless interested in making his
set as efficient as possible. Hence the
radio listener -in is interested in parts that
can be readily added to his set or in-
stalled in place of existing parts, either by
himself or by his neighborhood radio
man. A considerable volume of the radio
parts business today is based on supply-
ing parts for existing sets, which, are al-
tered and bettered in this manner.

Why the Custom -Built Set?
Adaptability to widely varying reception

conditions is a cardinal feature of the
custom-built receiver, for it is designed
to meet the requirements of the home and
locality in which it is used. For example,
extreme selectivity can only be obtained
at the expense of sensitivity, and even the
use of three or more stages of radio -fre-
quency amplification cannot compensate
for too great a reduction in the inductance
of the aerial pick-up system.

A set that is able to tune out a super -
powered broadcaster located, let us say,
less than 'a mile away, cannot give satis-
faction in remote communities where the
nearest stations may be hundreds of miles
away. In this latter case, the absence of
electric house current frequently makes
the use of B batteries imperative. There-
fore, maximum sensitivity must be ob-

tained with a minimum ;of tubes. Even
within the limits of a city, with its numer-ous dead spots and shadows, reception
conditions vary so widely that one type
of receiver cannot give satisfaction in allsections.

Specialization by the parts manufactur-
ers in some particular department of radio
reception, enables the custom -set builder
to incorporate in the receiver he builds the
finest components available. For example,
the audio units in the custom-built set are
made by manufacturers who specialize in
this field and who, in all probability, main-tain a costly laboratory and engineering
staff that labors unceasingly to improve
the quality of the product. The same con-
dition obtains in the case of inductances,
condensers, long and short wave RF
transformers and other units used in the
receiver. itself or in its power supply.

Set Is of High Order
Workmanship in the custom-built set isalways of a high order. It is built to a

very high standard of quality rather than
clown to a quantity production price. Each
component is not only of the highest
grade but carefully finished since it mustbe offered in the open market as an at-
tractive piece of merchandise.

The custom-built receiver is carefully
assembled by master craftsmen and the
parts are attractively as well as efficiently
laid out. Each custom-built receiver is
an undertaking in itself although, ofcourse, there are definitely establishedengineering standards to guide eachmaker.

Fidelity in reproduction is obtained to
the fullest degree in the custom-built re-ceiver. The average, general utility re-
ceiver of the past was designed to meet
average conditions, and so constructed
that it could be used with either B bat-
teries or eliminator.

The modern custom-built receiver, how-
ever, makes no such compromises.

If the set is to be used with B batteries,
then it is designed to give maximum re-
sponse with that type of plate supply. Ifit is to be used with a B soecet-power
device, then provision is made for utilizing
potentials that are too high for the gen-
eral utility receiver. Consequently, the
faithful recreation of the base notes,
usually heard but faintly, if at all, in
many sets, as well as ,those in the middle
and upper registers, are all heard in the
custom-built set.

Servicing Done at Home
Flexibility enabling the set owner to

avail himself of the most recent develop-
ments in the science of radio reception,
is a feature of the custom-made receiver.
For example, new units of outstanding
merit appear from time to time on the
market.

These can be incorporated the aver-
age custom-built receiver without tearing
the whole 'thing apart. This cannot be
done in the case of the factory -made
job, and consequently the fan who wants
the very latest in reception must buy an
entirely new receiver.

Servicing costs are not reflected in the
prices of custom-built sets. In other
words, the price of the individual units are
not based on the assumption that the
dealer will be called upon to service them.
In the case of many custom-built and
practically all home-made sets, servicing is
done at home. The home-made set
builder has generally acquired an elemen-
tary knowledge of the more obvious as-
pects of radio and will usually find out
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FREDERICK WILLIAM WILE,
WHOSE TALKS ON THE "POLITI-
CAL SITUATION IN WASHINGTON
TONIGHT," ARE BROADCAST
THROUGH WJZ AND ITS ASSO-
CIATED STATIONS, EVERY WED-

NESDAY EVENING AT 7:45 P. M.

(Concluded from preceding page)
for himself why his set will not work. If
he is unable to do this he may and fre-
quently does write the manufacturer, who
is always glad to assist in every way pos-
sible. However, the manufacturer's cost is
merely that of technical adviser, and so
low that it is not reflected in the prices of
his products.

Personality and individuality, reflecting
that of its owner, can be built into the
custom-made receiver. The set may be
designed to conform to some general
decorative scheme, the panel may be any
color desired, or any shape or size. He
also has his choice of cabinets, since the
cabinet is as much a component as are
any of the other parts entering into the
completed receiver. It may be had in a

and sizes, as com-
pared with the limited choice among man-
ufactured sets.

Or again the set may be so constructed
that the amplifier may be used in connec-
tion with the phonograph, and thus an old
type talking machine can be converted
into a musical instrument, giving results
comparable to the finest recent develop-
ments in this field.

The custom-built receiver, like the cus-
tom-built car, the custom-built suit of
clothes, or the custom-built pair of shoes,
expresses the individuality and taste of
its owner.

Cortlandt Panel Co.
Now in Bigger Quarters

After five years of steady and conser-
vative growth, the Cortlandt Panel En-
graving Co. has found it necessary to
move to larger quarters, and are now lo-
cated at 165 Greenwich Street, New York
City.

Their plant, fully equipped for the pro-
duction of every type of radio panel, is
now twice as large as formerly. Set and
eliminator manufacturers, as well as pri-
vate individuals will appreciate the new
improved service. The company now car-
ries a greatly increased stock of standard
hard rubber and Bakelite panels, as well
as drilled and decorated panels, for all
the latest circuits.

They are exclusive distributors of Hood
Florentine panels in New York, New
Jersey, and Connecticut.

STATIONS ON 1,020 KC.
Through a typographical error, the fre-

quency of stations WODA, WTMJ,
KPRC, WLBW, KGCH, WGL, KGDW
and WGEZ, in the complete list of sta-
tions published in the December 17 issue
of Radio World, appeared under 1029
kilocycles, instead of the correct 1020 kilo-
cycles.

Waves Penetrate Earth
To a Depth of 500 Feet
Reporting on a series of tests on under-

ground radio reception conducted by Dr. A.
S. Eve, of McGill University, the Bureau of
Mines, Department of Commerce, in a state-
ment, points out that radio waves will pone-,
trate earth and rock to a depth of about
500 feet. Dr. Eve's experiments were con-
ducted for the Bureau in a Colorado mine,
which he listened in ors a receiver tuned in
on a Denver station.

Following is the full text of the Bureau
of Mines' statement:

Tests conducted by the Bureau of
Mines in a Colorado metal mine indi-
cate strongly that radio waves will pene-
trate 500 feet or more of rock strata.
These preliminary experiments were ob-
served by Dr. A. S. Eve, Director of the
Department of Physics, McGill Univer-
sity, Montreal, Canada, who is conduct-
ing a study for, the Bureau of Mines of
the possibilities of various methods of
geophysical prospecting for the location
of underground mineral deposits.

Concert Heard in Mine
The experiments participated in by Dr.

Eve were conducted with a superhetero-
dyne set with nine electron tubes in the
Caribou mine of the American Mining
and Prospecting Company, at Caribou,
Colo. The first test was held at a depth
of 220 feet, where, by means of a loop,
a strong and clear reception was ob-
tained of a musical concert given at
Denver, 50 miles distant.

The evidence pointed strongly to the
conclusion that this clear reception was
due to the penetration by the radio
waves of the solid rock strata, although
there was a remote possibility that the
reception was obtained through shafts
and cross -cuts, toward which, however,
the loop did not point. The nearest metal
conductors, iron rails, were 66 feet away.

The next series of experiments was
conducted at a depth of 550 feet, when
"mushy" reception was obtained from
Denver. This type of reception was, how-
ever, as good as could be obtained above
ground at the time of making the test,
the night being unfavorable, for general
radio reception.

Conclusions Negatived
This series of tests was conducted at

the end of a cross -cut reached with

many turns, and 200 feet from the main
shaft. A pipe came down the shaft and
followed the tunnel up to 80 feet from
the point of observation.

In previous experiments conducted by
the Bureau of Mines at its experimental
mine near Pittsburgh, Pa., it was at first
concluded that radiation and induction
would penetrate rock for considerable
depths. Subsequent investigations have
shown that in every case the transfer-
ence of radiation was by some conduc-
tors' in the mine, electric wires, pipes
or rails, all of which abound in modern
mines.

It is possible that at Caribou the radio
waves excited the conductors in the shaft,
and these in turn excited rails and pipes,
which brought the radiation to within
70 feet of the experimenters, and that
the strong amplification of the radio ap-
paratus enabled the radiation to bridge
the gap. This, Dr. Eve considers, is im-
probable, but not impossible.

On the other hand he was impressed
with the fact that the loop did not point
toward neighboring conductors or along
the tunnels, but it did point at both
levels within a few degrees of the source
at Denver.

Attenuated Reception
The evidence is strong, but not abso-

lutely conclusive, that wireless waves
will penetrate 500 feet of rock to an ex-
tent which enables them to be received
with powerful amplification. It is desir-
able that these investigations should be
followed by further research work on the
subject.

The experiments conducted at the
Caribou mine tend to confirm the view
that radiation passes through rock with,
of course, much attenuation. It is known
that radio signals will just penetrate
through a good conductor like sea water
to a maximum depth of about 50 or 60
feet, and there is no reason why radia-
tion should not penetrate to 10 times that
distance through a poor conductor like
dry rock.

It is felt that further investigations
should include a comparison of the pene-
tration of radio waves from a distanCe
exceeding many wave lengths, and of
radio waves generated at a distance less
than a wave length.

Crystal Sets Widely Used;
Owners Complain Freely
That crystal sets are among reasons

for some of the complaints regarding
broadcasting and poor radio reception has
been emphasized recently to the Federal
Radio Commission. According to advices
to the Radio Manufacturers Association
from the Commission, a large volume of
the complaints regarding radio reception
would end if thousands of listeners -in
would "junk" their old crystal sets, re-
placing them with up-to-date apparatus.

A striking instance of the information
regarding crystal and regenerative sets
which has reached the Commission, the
R. M. A. is informed, is that in one north-
western city of about 250,000 population
it has been found that there are 12,000
crystal sets in use.

Some members of the Federal Radio
Commission think that fans' troubles

about poor radio reception would be ma-
terially reduced if those still addicted to
crystal sets would invest in real receiving ,
apparatus and keep pace with the great
multitude of listeners -in.

The Radio Manufacturers Association
is taking steps to ascertain, if possible, the
extent to which crystal sets now figure
in American radio reception. It will be
difficult to get accurate information, but
the R. M. A. will gather all that may be
available.

WHERE MOTORBOATING OCCURS
Motorboating is of most frequent oc-

currence in resistance coupled amplifiers,
but it may occur in high grade amplifiers
of any type of coupling. It may also
have any frequency from one cycle in
ten minutes to 20,000 cycles per second.
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POWER,
youTiozow theml

As a powerful
battleship

plows its way through a stormy sea,
Polymet Condensers take on the
mighty power requirements of mod-
em radio and deliver steady and
continuous service at their rated
working voltages. Polymet Con-
densers do not melt down or blow
up - they stand up, giving the ut-
most value for the money in working
voltage, durability and dependability.

Polymet Block
Condensers

Theworking volt-
age under which
these condensers
arc to operate has
been carefully
studied and only
the proper Con-
denser sections
incorporated in
these blocks.

On LYMET
MOCK cONOENSEPI,P( r ROOD

.0.-14.111F

Polymet High -Volt
Filter Condensers

PolymetConden-
sera are Non -In-
ductive and our
special process ofimpregnating
makes them supe-
rior. Made in all
popular capacities.

Write for complete information re-
garding Polymer parts and catalog of

all Polymer Radio Essentials.

POLYMET
MANUFACTURING CORPORATION

597 Broadway, New York City

POLYMET
CONDENSERS

RADIO MAILING LISTS AND
SALES COPY

We furnish all elassItleation of lists --and Write (any
for Sales Letters, Folders, Catalogues. Ads far the
Radio and Auto Industries. Outline your proposition
for FREE suggestions.

FAULTLESS ADVERTISING SERVICE.
430 Quincy Bldg., Chicago, Ill.

SPECIFIED PARTS IN STOCK

Official Sales and Service Station
SET ON DEMONSTRATION
Kits, Individual Parts, or Sets Wired
To Your Order, Shipped Anywhere.

RADIO KIT COMPANY
Room 401 Tel.: Cortlandt tess

72 Cortlandt Street, New York City
Approved by RADIO WORLD

HANDY IF RIPPED

(Hayden)
FOR MANY RADIO PURPOSES FRIC- IENTLY. IF IT IS RIPPED IN TWO
TION TAPE IS TOO WIDE TO BE THE NARROW STRIPS CAN BE
HANDLED NEATLY AND CONVEN- HANDLED MUCH MORE EASILY.
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FEMLE

Render Drum Dial,
No. 110

List Price $4.50
Remler Twin -Rotor

Condenser, .0005
mid. maximum

capacity.
No. 639-S.L.
Wavelength

No. 649 S.L
Frequency

List Price $5.00

New

Parts Specified
for the
AC 300

Described in
This Issue and

for the
Magnaformer

9-8

REMLER DIVISION
Gray & Danielson

York Chicago
260 First Street, San Francisco

Stanford -Pittsburgh Game
On Air Jan. 2 from KFI

Los Angeles.
For the third consecutive year, KFI

will broadcast the New Year's day foot-
ball game from the Pasadena Rose Bowl,
although the game is being played on
January 2, because New Year's day itself
falls on Sunday.

The two teams whose struggle will be
presented over the air, play-by-play, will
be Leland Stanford, Jr. University and
the University of Pittsburgh.

The thrill of receiving Tokio, J.= sod
Sidney and Melbourne. Australia on n Maynalor-
pmar_t"y9_enwtree tIrtfVgdptebensfo'ffili °172Vg,
so u .P00 takes on tbe loud spookee with

sad

a world
of volume. The thrill of great distance added to
the sonorous. trae-to-life tone quality for which
the Magnalortner 9.9 is famous. gives you
truly premo entertainment cbmation. The hingnaformer
Creatoru of Trutt Tone Quality. "Coorummander, In Chief of Si.. Air.
the finest and most powerful roceivine set ever designed.

The secret lies in the perfect Magnaformar Intermadlata Long
Wave R. F.Transforrnera with which it equipped. Prominent Radio
Editors are giving these coils highest praise In editorial articlea in
Radio, Popular Radio. Radio Doings. Citizens' Call Book Radio World
sad other matrasIne and erous newspapem. Each chid is tusidter-
ably peaked at 69.79'Hilocycles (ffilla are. securely and
:!`t,V:111,1g1Z,4:tibc°,T.WatiIiet-LtilltTaVtiT,:g1TCAtti
ttord;oLiiidlh.eol.iuldilltottirted official construction sheet 28zSit Inches.

Send at once, right now while yoin Igivet.eit .in for FREEillastreted
counter K. G.TrisiV011it Zinrsitiewefc'pen Wen< ..V.Irst:e% chalk, 's-
and defeat. Don' build a set 'Mil van imor'f ram us in a day or two.

RADIART LABORATORIES COMPANY
19 S. La Salta Street Dept, 69, Chicago, IS.
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Other Publications
For NEW RADIO WORLD Subscribers Ordering NOW
Radio World has made arrangements
-To offer a year's subscription for any one of the following publications with one year's
subscription for RADIO WORLD-
RADIO NEWS or POULAR RADIO or SCIENCE AND INVENTION or BOYS' LIFE
or RADIO DEALER or RADIO (San Francis.) or RADIO AGE.
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Paratone's New Unit
Is a Balanced Armature

The newest development in the line of
fine cone speaker units is the Paratone

Unit. It is being manufactured by the
Paratone Manufacturing Company, Inc.,

 45 Lispenard Street, New York City, and
is the invention and development of
Lazarus C. Shapiro, president of the
company. It is now fully ready for the
trade and is meeting with a wide demand
among the trade and fans.

The new unit differs greatly in con-
struction from the conventional type and
embodies a number of new and exclusive
features which enable it to reproduce
with uniform fidelity an unusually wide

Don't
WasteYour

Money
Buy radio tubes as
you do other coin-

® modities-on a basis of value.

0
You want clear reception, full
volume, natural tone. These
CeCo tubes will give and IN
ADDITION an extraordinary
long life of steady, unfailing
performance.
CeCo is the scientifically en.
gineered tube-the laboratory.
tested tube, the tube endorsed
by great radio authorities.

CeCo
makes any good
receiver BEL LER.
Ask your dealer to
help you choose the
types of CeCo best
suited to your set.

C. E. MFG. CO., INC.
Prowlelencc. Ft I. U.S A.

range of musical frequencies. It is of the
balanced armature type and is the result
of long and painstaking research on the
part of Mr. Shapiro, who has had a wide
experience in the higher plane of acousti-
cal experimentation. It is readily ad-
justable to widely differing loads applied
to it by varying sizes of cones. Full in-
formation on this unit may be had front
the above concern for the asking.-
J. H. C.

Five -Prong Socket '

Announced by Eby
The H. H. Eby Manufacturing Com-

pany announces the development of a
new five -prong socket for use with the
new five -prong tubes. This socket
possesses some exclusive features. It has
a guide groove, by means of which the
insertion of the tube into the socket is
greatly facilitated, particularly so, when
the tube socket is located within a shield
or can devoid of sufficient light.

The socket is adaptable for baseboard
or subpanel mounting, regardless of the
subpanel or baseboard material. When
used for subpanel mounting, it is un-
necessary to resort to the use of a fly -
cutter. The socket contacts slide through
small holes drilled into the subpanel.

CORBETT CABINETS

MODEL WALNUT
Model H-15 without Speaker $55.00
Model H-15 with Speaker and Unit 8.5.00

Takes 7x21" and 7x18" panels, 14" deep.
Ideal for your HiQ receiver. The eight foot
Fairfax Master speaker and battery compart-
ment gives you everything to be desired.

Corbett cabinets have been popular since the
pioneer radio days, and are the authorized
cabinets for the HiQ-6, Victoreen, LC -28 and
other receivers.

You are looking for quality radio furniture,
select from the Corbett line.

Illustrated folders on request.

Corbett Cabinet Mfg. Company
St. Marys, Penna.

Vtichireen
POWER SUPPLY

The 112 audio transformer unit
Tho 112 unit may be used se the audio channel

In any receiver. Rend for booklet and learn Ism,
Your Viotoreon parte aro obtainable at your dealer.
Vlotoreen 1Is power transformer $10.00
Victoreon 218 choke snit 15.00
Victoreen 115 output unit 10.00
Victors. 310 resistance unit 5.00
Vlotoreen 112 audio transformer unit 22.00

Victorcen creosote epecilled for the AC300 end
II. B. Rennin's Prover Supply In this keno.

Writs today tsr 1028 blueprints and circular..
ego

- - I ---

7AP GEORGE :WALKER Co.
2(11.3 CRtam:n A'1i6 CLEVELAND OH10

Trude Mark Registered S. rivent 0flice
CONDENSERS

are exclusirelY sPeellied for
the VIctoreen Power Supply.
It Is the constant report from
leading laborotorles as well
as radio editors and authors
that Tube condensers am su-
perior to all others tested.
For the Victoreen Power Sup-
ply be sure of matchless per-
formance by using Tribe con-
densers. Your dealer has
them In stock. The follow-
ing Tobe condensers are speci-
fied for the Vietoreen Power
Supply:
Two Tobe 2 mid. 1.000.Volt D.C. Cm -

denser, No. 602 Price 33.50 Meth
Three Tete 4 mid. 1.000 -volt D.C. Con -

One Tobe 4 mfd. Condenser. Ne. 304 1:1%

Con-
denser.. No. doe.

"It's got to be Tube"
Send for Price Catalogue

TORE DEUTSCH MANN COMPANY
Engineers and Manufacturers of Technic.% Apparatus

CAMBRIDGE, MASS.

Everybody's Talking About It
Thanes a wealth of reliable. boRed-
down, and interesting information

In "Resistance the 'Control
Valve' of Radio." Simply writ-
ten-clearly Illustrated. This

valuable handbook on resistance
In radio Is worth dollars-send
only 25 cents for your espy.

ARTHUR H. LYNCH. Ins.
1775 Broadway. New York City

Radio World's CLASSIFIED ADS for Quick Action
10 Cents a Word -10 Words Minimum-Cash With Order

TROCARFOR-IV-RADIOSET 10-550, designed and
tested at the tropics. Agents wanted. Antonio
Fornieri, San Jose, Costa Rica.

INVENTIONS SOLD on commission. Matt
Mueller, 1422 Anthony, Louisville, Ky.

THE WINNER, a superb 4 -tube receiver, was
full described .in the October 1, 8, 15, 22 and 29
issues of RADIO WORLD. Send 75c for the
complete series or begin your subscription wit)/
any of the issues. RADIO WORLD, 145 West
45th Street, New York City.

DIRECT FACTORY SALE-Wholesale prices.
Tremendous Savings. Selling direct to you. Here
are some of our many items: 30 Henry Choke,
100 M.A., 82.19; 10 Henry Choke, 400 MA., $5.48.
Power Transformers for all kinds of Eliminators
and for all types of A.C. Tubes, at Special Low
Prices. EVERY ITEM FULLY GUARANTEED.
Promptly shipped, upon receipt of order. Send for
free illustrated catalog today. Todd Electric Co.,
Inc., (Manufacturers) 36 West 20th Street, Dept. D,
New York City.

EDISON "A" BATTERIES-Three-cell, 20 -am-
pere -hour; in neat metal cases. Price, $350 each;
ten or more, 13.00 each. Cash with order. De-
partment "B," 25 East South Street, Indianapolis,
Indiana.

HOW TO BUILD RADIO WORLD'S Four -Tube
Universal Receiver fully described by Hernias
Bernard in the March 12, 19 and 26 issues of
RADIO WORLD. Send 45c and get these three
numbers or start your subscription with the first
of these numbers. RADIO WORLD, 145 West
45th Street, New York City.
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Good Back Numbers of
RADIO. WORLD'

The following Illustrated articles have
appeared in back issues of RADIO WORLD
In 1927.

MAY 21.-Part I of a three-part article
on the Victoreen Portable receiver, by
Capt. P. V. O'Rourke. Data on the new
Raytheon cartridge.

MAY 20.-A three -tube reflex, using
special low pass filter system, by Edgar
B. Francis. Part 11 on the Victoreen port
able receiver with layout data, by Capt.
P. V. O'Rourke.

JUNE 4.-Part HI of a three-part article
on how to construct an efficient portable
Victoreen SuperHeterodyne, by Capt. P
V. O'Rourke. A complete discussion on
the RCA AC tubes.JUNE IL-Detailed discussion of a four -
stage push-pull resistance coupled audio
amplifier, by J. E. Anderson. The Suit.
case 6, using a tuned RF stage, two un-
tuned RF stages. regenerative detector and
two transformer AF stages, by James H
Carroll. Balsa Wood for speakers, an ex
cellent discussion on how this wood may
be employed for speakers, by H. B. Her-
man.

JUNE 1g.-The six -tube Equamatic, a

neutralized two -stage tuned RF, three -
stage AF resistance coupled set, by Her
bert E. Hayden. How to get the low
notes with transformer or impedance AF.
by Dennis J. O'Flaherty.

JUNE 25.-The Lindbergh Plane Speak-
er, an excellent cone type reproducer, by
Herbert E. Hayden. A tube and set tester.
by Herman Bernard.

JULY L-The Planofier 7, single control
super -sensitive set using resistance AF
by- R. F. Goodwin and S. S. Bruno. Dire
cuasion on the new Freshman Equaphase,
by Robert Sagala. Data on the six types
of units used for loud speaker operation.
by I. E. Anderson.

JULY 0.-How to build a DC A supply
where the line voltage is 220 or 240, by
Frank Logan. Important data on RF
choke coils, by Horatio W. Lamson.

JULY 16.-How to use a voltmeter as a
milliammeter, by D. Barretti. How to
build a 4 -tube, 2 -control regenerative por-
table set.

JULY 23.-Building a 7 -tube Super for
your auto, using Victoreen IFT. by John
F. Rider (Part D. How to build a 6 -tube
neutralized set, using three tuned RF.
two transformer AF, by John F. Rider.
Inside dope on motorboating. by J. E.
Anderson.

JULY 30.-A 5 -tube standard TRF set
adapted to AC operation by the use of the
QRS 400 mill rectifier tube, with the aid
of series filament connections, by RF
Goodwin and S. S. Bruno. Shielding the
11tube Melo-Heald Super -Heterodyne re-
ceiver, by Clifford Denton. Part U of
the two part article on the Super in the
auto by John F. Rider. How to control
volume in AC sets by D. Ferrup.

AUG. 8.-A three -tube regenerative por-
table with portion of the cabinet as the
speaker, by M. J. O'Reilly. The Cashbox
Unitune, an ingeniously contrived four -tube
quality receiver by Wendell Buck. How
to toe AC tubes by C. T. Burke.

AUG. 13.-Hints on constructing a por-
table set, by Herbert E. Hayden. A seven.
tube, two -control AC operated receiver by
Capt. P. V. O'Rourke. Obtaining the C
bias in an ABC unit, using the BA Ray-
theon 85 mill tube.

AUG. 20.-The Four AC, a four -tube re-
generative set employing AC tubes. Tim
Turkey's argument on why rheostats
should not be used as volume controls. The
Drum Powertone, a five -tube single con-
trol set, using resistance coupled audio.

AUG. 27.-Part I of a four part article
on building the 1 -Dial Wits, a single con-
trol. voluminous selective 5 -tube set. by
A. Irving Witz. A detailed explanation of
the 'exponential type of horn by H. B.
Herman. Details on the revolutionary
Reisz condenser type of speaker. Con-
structional data on a special 5 -tube, 2 -dial
regenerative set, with three stages of AF,
by Tim Turkey.

SEPT. 3.-Part I of a four-part dis-
cussion on the new 1928 Victoreen Uni-
versal, a super -sensitive 8 -tube Super -
Heterodyne, by Capt. P. V. O'Rourke.
Complete data on the three types of phono.
graph pickups, by J. E. Anderson. Part
II of the 1 -dial Vr its, wiring hints em-
phasized.

SEPT. I0.-The Puratone AC set,' a 6 -
tube duo -control receiver, using AC tubes,
by R. F. Goodwin and S. S. Bruno. Part
11 of the 1928 Victoreen Universal, dis-
cussing the placement of parts. Part III
of the 1 -Dial Witz on the special place-
ment of the coils.
Any Copy 15c. Any 7 copies. $1.00 All
these 17 copies for 82.00, or start sub-
srlption with any Issue. Any 8 of thes
numbers sent as premium with NEW year-
ly subscription. No other premiums al-
lowed. RADIO WORLD, 145 West 45th
St.. New York City.

Please send me RADIO WORLD for
please find enclosed
st,BSCRIPTION RATES:
Single Copy $ .15
Three Months 1.50Si, Months 3.00
One Year, 52 issues 6.00

Add $1.00 a Year for Foreign
Postage; 50c for Canadian Post.
age.

The AC -300
(Continued from page 4)

Now note the connection in Fig 1, the
circuit diagram of the receiver. The
cathode is grounded, that is, it is made
as much negative as is possible in this
circuit arrangement. Now is it 'possible to
find a suitable point to which to connect
the grid return? No point of lower po-
tential than the cathode can be found,
hence whatever point to which the grid
return lead from the detector is connected

IC.R.A*1

The REAL RECTIFIER TUBE
Guarente,-d tar a Full Year

PRICE, $4.50
CHARLES R. ABLETT CO.

Lamp Specialists tar 'Neat,/ Years
22-24-26 READE ST. NEW YORK

BETTER THAN ANY FIXED LEAK is th
Bretwood Variable Grid Leak It allows adjustmen[ of grid voltage to maximum sensitivity fo
reception of far distant signals, with distortionThe Improved 1928 Model De Luxe BretwoodGrid Leak $1 75; or $2.25 for Grid Leak withBretwood Bullet Condenser attached. The NorthAmerican Bretwood Co.. 145 West 45th Street.New York Cita.

IF YOU have DC, be sure to get copy of the
Nov. 19 issue of RADIO WORLD. Send 15c for
this issue or begin your subscription with it.
RADIO WORLD. 145 W. 45th St., N. Y. C.

Four Tubes
must be positive with respect to the
cathode.

It will be noted that the negative end
bias, the voltage depending on how far
from the end the connection is made.
The maximum possible bias is 6 volts,
since that is the drop in P2. To give the
grid a positive bias of 6 volts the return
of P2 is grounded. Hence if the grid re-
turn from the detector is connected to a
point on P2, away from the negative end,
the grid of the detector is given a positive
lead would have to be connected to the
midpoint of P3.

C5 i connected from the low potential
side of C2 to the cathode, or across a por-
tion of P2, in such a manner that the high
frequency path is the shortest. If the size
of this condenser is .1 mfd. or higher no
appreciable coupling between the RF and
the detector tubes will result from the
common portion of P2.

The object of using a four terminal po-
tentiometer for P2 was to leave one slider
for finding the optimum positive bias on
the detector and the other for adjusting
the grid bias on the amplifier tubes to the
correct value.

The Unknown Quantity
So far no mention has been made to

potentiometer P4 connected across the
heater leads to the detector tube. This
voltage divider, like P3, is center tapped
and a lead X is brought out from the

End Radio Bothers
D0 YOU KNOW what's wrong your radio set isn't working right?Ten to one, you don't. Twenty to one, you would if you had a copy of

Hoff's Radio Trouble Finder
Ever hear of M. M. Hoff, radiotrician, of Philadelphia? He wassne of the very first "radio bugs" and has been building andstudying sets ever since. And now, out of his broad experience,this man has written a book to tell radio owners how to keepheir sets working right.
He tells in plain words and illustrations how a set is made, whatthe parts are called, what are the few usual troubles and how tofix them. Then he lists 103 troubles that sometimes happen andtells how to detect and fix each one.

The book is a regular cyclopedia of radio information-only it's in a language anyonecan understand. Read it five minutes and you'll know more about radio than you everdreamed of.
It will save you many a repair man. It will save you hours of guessing and fussing andfuming. It will help you to keep the tone of your set always sweet and strong. It willkeep you from losing many programs. And, best of all --
IT WILL MAKE YOU STOP SWEARING-MUCH TO THE SURPRISE OF YOURFAMILY-because radio repairs are expensive. Why hire them done when you can easilylearn how to keep your set from needing them?

All It Costs Is $1
Send cash with your order and you get also a Dictionary of Radio Terms and the latestlist of Radio Broadcasting Stations with call letters and the new Federal Radio Commissionwave lengths. Send your dollar today while the copies last.

CHICAGO BARGAIN HOUSE
426 QUINCY BUILDING

CHICAGO, ILLINOIS

FILL OUT AND MAIL NOW
SUBSCRIPTION BLANK

RADIO WORLD
RADIO WORLD 145 West 45th Street, New York City

(Just East of Broadway)

months, for which
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point. X is not only at the midpoint of
P4 but it is also effectively at the mid-
points of the 2% volt winding on the
transformer and on the heater. The point
X is at the point of average instantane-
ous potential. Whatever is done to that
point is done to the heater circuit as a
whole. For example, if X is grounded the
heater circuit as a whole is grounded, or
if X is connected to a point have some
other potential, the heater circuit as a
whole takes that potential.

It has been found that the potential of
the heater circuit as a whole with respect
to the cathode has a deal to do with the
operation of the receiver. Just what this
potential should be is not definite, as it
varies from circuit to circuit. In some
cases X should be grounded to give quiet-
est and most satisfactory operation. In
other cases it should be given a positive
potential and in still others a negative po-
tential. With a flexible lead connected
to X the correct potential can be found
in a few minutes.

First connect a tapped dry cell battery
of from 15 to 22,/, volts with the positive
grounded. Then touch all the taps on the
battery with the flexible lead from X.
Note which gives best results, paying
especial attention to hum. Then reverse
the battery so that the negative is

grounded. Again try all the taps with the
flexible lead.

If a ground potential is required for

VOLUME CONTROL

CIAROSTAT
JUST OUT! SEE IT!

at your favorite radio shop. Resistance
range of 0-500,000 ohms. Provides micro-
metric control of plate voltage, oscillation,
regeneration, stabilization, sensitivity, se-
lectivity tone and volume in your radio
set. Makes your old set better and your
new set the best. Compact, reliable, easily
adjusted, stays put, one hole mounting,
screw binding posts-in a word, the ideal
volume control.
Look for familiar green box and name
Claros i at stamped on nickel shell. Be-

ware of unscrupulous imitations!

American Mechanical Labs, Inc.
Specialists in Variable Resistors

285 N. Sixth St. : Brooklyn, N. Y.

DX AND SELECTIVITY ON ONE AERIAL!

COIL-TENNA
THE WONDER ANTENNA!

Increase your volume. Dam ore your tone. Do-
creaae Interference. Clot stations you never heard
before.

A Baby Can Install It-and in a Few Mi n Masi
Inquiries invited from the Trade. All territory open.

J. WOLF MFG. CO., Inc.
5304 Hudson Avenue, West New York, N. J.

Guaranteed "A" Power Unit-$13.75
No better "A" Socket Power Unit can be obtained

neon at twice this amazingly low price. No hum or
noise. Operates on 50 or 60 cycle, at 110 voile A. C.
Approved by rigid laboratory tests of Midis News end
Popular Radio. trolly guaranteed. Shipped complete,
noblest to inspection, on receipt of price-or C.O.D.
If you wish. 5% discount if cash In full t, sent with
order. Send order NOW! WORLD BATTERY CO..
12113 South Wabash Ave., Dolt. 64, Chicago, III.

BOOKS ON AVIATION
ABC of Aviation $1.25
Aviation Engines 1.25
Glossary of Aviation Terms 1.00
Aviation Trouble Chart .30
Modern Aircraft 5.00

All Five Books Sent on Receipt
of $8.00

THE COLUMBIA PRINT
145 West 45th St., New York City

best operation just ground X. If a positive
potential is required connect X to some
point on the output potentiometer on the
B battery eliminator.

The Three Points
There are three convenient points to

which X can be connected for obtaining
the various potentials. Ground gives zero,
the slider of P2 which furnishes grid bias
to the detector gives about 41% volts posi-
tive, and the midpoint of P3 gives about
6 volts positive. X can be given a nega-
tive bias with respect to the cathode with
the aid of a battery or by placing a small
resistor in the lead to the eliminator
below the point which is grounded.

SANGAMO
AUDIO TRANSFORMERS

Air, ORE realistic reproduction of
''-'-base notes with no sacrifice in
the highest tones or in any sounds
within the musical range. 3 to I

ratio.
List Price $10

Sangamo Mica Condensers are
accurate and STAY accurate

Sangamo Transformers and Con-
densers are used in the Dissected
AC Receiver described in this mag-
azine.

Sangamo Electric Company
Springfield, Ill.

Why is the Karas Equamatic the Most
Efficient Receiver Ever Designed?

Write us for Full Information

KARAS ELECTRIC CO.
4039-LD, No. Rockwell St., Chicago, III.

LEO' FENWAY FOR DX! Inc.,
831 Eighth Ave. (opp. Madison Square Garden),
New York, N. Y.

Gentlemen: Send me a copy of the "CON-
CleRTROLA MANUAL" whisk explains how I
can purchase a complete kit of Coneertrola parts
and pay for it on the deferred payment plan. No
obligation, of course.

NAME

ADDRESS

(R.W.)

The Set with the DX-er !

The Big Thrill of
DX, and at very
Small Cost to You

Everybody who owns a radio set likes to
tune in far -distant stations now and then
because not only is there a thrill in hearing
a voice or instrument thousands of miles
away but one verifies the fact that he has
a powerful receiver and that it is in good
condition, if it is able to pick up these
weak signals. Now that the broadcasting
stations are more suitably distributed as to
wavelength or frequency, fans are in a
better position to tune in distance. Be-
sides, the weather is in their favor these
days. But what kind of a set shall be
used? You know very well that if the
set can tune in distance once in a while,
you can develop sufficient skill to make it
tune in far -distant stations very often,
virtually every night. Then when you
have visitcrs you need not boast about
the DX qualities of your set but simply
tune the receiver and let them listen to
stations thousands of miles away. You
must be sure to have a receiver capable
of responding to your distance -getting de-
sires. You also want this set to have de-
lightful tone quality, so that your own
critical ears cannot detect even a single
flaw in the reproduction. Indeed, even
music lovers who may be guests at your
home will comment admiringly upon the
bewitching tone of your receiver. Then
you know you have something real. The
ability to get distance and to reproduce the
original music without distortion depends
largely on the circuit design, and you will
find that the Diamond of the Air, either
the 4 -tube or the 5 -tube model, will live
up to your highest expectations. How
are you going to know which to build?
Carefully inspect the textual data as well
as the blueprints that fully expound the
theory, operation, characteristics ands am-
plification of these two outstanding receiv-
ers that differ principally in the type of
audio amplification.

The 5 -Tube Diamond
Can be constructed in a couple of hours.
The authorized blueprints that make this
speed and efficiency possible are just off
the press and will be shipped at once, to-
gether with the new booklet of full textual
exposition of construction, including the
winding of coils, how to connect terminals,
what values of condensers and resistors to
use, etc. The receiver consists of a stage
of tuned radio frequency amplification, a
specially sensitized detector, first stage of
transformer audio and next two stages of
resistance audio. It is easily adapted to
playing phonograph records through the
set and on your speaker. Get acquainted
with this new delight.

The 4 -Tube Diamond
represents the most that is obtainable from
four tubes. A stage of tuned radio fre-
quency amplification, a specially sensitized
detector and two stages of transformer
coupled audio. Follow the blueprint to
amazing success. Build the set from parts
you have. Full instructions cover utiliza-
tion of such apparatus. Thousands are
eager to build an economical set of sur-
passing performance and amazing achieve-
ment and this one is the most economical,
the most scientific, and the least expen-
sive in cost of parts and upkeep. Works
splendidly from batteries, either type 99
or type IA tubes, and can be used with
A and B eliminators, power packs, etc.,
with great success.

Look over both of these
blueprints and read the text in both cases
before choosing the receiver you are to
build,

Guaranty Radio Goods Co.
I45 West 45th Street, New York City

Please send me one newly -printed official
blueprint of the 5 -tube Diamond of the
Air, one newly printed official blueprint of
the 4 -tube Diamond, and the textual data
giving full directions for constructing these
sets. Enclosed please find 50 cents to de-
fray all expense.

Name

Address

City State
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THE FIRST ISSUE
April 1, 1922

THE 300th CONSECUTIVE ISSUE
December 24, 1927

WE congratulate Radio World on
having successfully produced

300 issues and extend to it, at
this Christmas Season, our sincere
wishes for continued service and
prosperity.

RADIO CORPORATION OF AMERICA
233 BROADWAY, NEW YORK CITY

AMSCO PRODUCTS, INC.
416 BROOME ST., NEW YORK CITY

BENJAMIN ELECTRIC MFG. CO.
120 S. SANGAMON ST., CHICAGO, ILL.

ALLEN D. CARDWELL MFG. CORP.
81 PROSPECT PLACE, BROOKLYN, N. Y.

C. E. MFG. CO.
702 EDDY ST., PROVIDENCE, R. I.

CENTRAL RADIO LABORATORIES
13 KEEFE AVE., MILWAUKEE, WIS.

CORBETT CABINET MFG. CO.
ST. MARYS, PA.

TOBE DEUTSCHMANN CO.
II WINDSOR ST., CAMBRIDGE, MASS.

ELECTRAD, INC.
175 VARICK ST., NEW YORK CITY

FERRANTI, INC.
130 WEST 42nd ST., NEW YORK CITY

HERBERT H. FROST, INC.
160 NO. LA SALLE ST., CHICAGO, ILL.

GENERAL RADIO CO.
30 STATE ST., CAMBRIDGE, MASS.

HAMMARLUND MFG. CO.
421 WEST 33rd ST., NEW YORK CITY

KARAS ELECTRIC CO.
4040 N. ROCKWELL ST., CHICAGO, ILL.

ARTHUR H. LYNCH, INC.
1775 BROADWAY, NEW YORK CITY

SILVER -MARSHALL, INC.
848 WEST JACKSON BLVD., CHICAGO, ILL.

MAGNAVOX CO.
2725 E. 14th ST., OAKLAND, CALIF.

MARTIN-COPELAND CO.
101 SABIN ST., PROVIDENCE, R. I.

LESLIE F. MUTER CO.
76th ST. AND GREENWOOD AVE., CHICAGO, ILL.

NATIONAL COMPANY, INC.
MALDEN, MASS.

PACENT ELECTRIC CO.
91 SEVENTH AVE., NEW YORK CITY

POLYMET MFG. CORP.
599 BROADWAY, NEW YORK CITY

RADIALL COMPANY
50 FRANKLIN ST., NEW YORK CITY

RADIART LABORATORIES CO.
19 S. LA SALLE ST., CHICAGO, ILL.

RAYTHEON MFG. CO.
292 MAIN ST., CAMBRIDGE, MASS.

REMLER DIVISION, GRAY AND DANIELSON
MFG. CO.

260 FIRST ST., SAN FRANCISCO, CALIF.
SAMSON ELECTRIC CO.

CANTON. MASS.
GEORGE W. WALKER CO. (Victoreen Products)

2825 CHESTER AVE., CLEVELAND, OHIO
WARD LEONARD ELECTRIC CO.

31 SOUTH ST., MT. VERNON, N. Y.
YAXLEY MFG. CO.

9 SOUTH CLINTON ST., CHICAGO, ILL.
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