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i

wwWw americanradiohistorvy com



www.americanradiohistory.com

RADIO WORLD

November 25, 1933

This type of short wave receiver is positively the most recently developed apparatus for the
reception of short wave stations,

A splendid set with extraordinary receiving ability. Foreign stations, police calls, ships at sea,
amateurs, etc., all at your finger tips. 5

As illustrated, the chassis is compact. The speaker is a powerful, clear-toned dynamic of a
famous make. The cabinet is of beautiful crackled finish in modern design. 5

With a broadcast wave coil it is a long and short wave receiver—15 to 550 meters. Uses the
latest tubes—1—2AS5, 2—'58s and 1--’80 rectifier.

Complete kit of parts, less tubes, cabinet, with clear instructions..................... . $11-50
Cabinet ............. vee. 8150 RCA licensed tubes......$2.25 Wired and tested..$2.00 extra

the BAIRD [now “ROCKET” 2

Universal AC-DC SHORT WAVE
e S READY!| RECEIVER

Radlo World Described Mar, 11, 1933,
Housed in beautiful walnut Radio World

L4 b
cabinet. Tuning range, 15 to Handy Semcemen S | Specially designed for ear-

200 meters. Just 1plu into phone ‘reception. A very
outlet and any regular %road- AN UA I popular, low-priced receiver,
cast receiver, Tunes from 15 to 200 meters.
Complete kit of parts, in- Complete kit of $4 50
SR 55000000000 840 o

Kit of tubes, $1.25; Cabinet, { Charts, service Kit of batteries (3—i%} v.
$1.00; Wired and tested, $1.50 | data, etc., only. and 2—45 “B”)......... $2.50
extra. Wired and tested, $2.00 extra

TRY-MO RADIO CO., Inc., Dept. RW, 85 Cortlandt St., N. Y. C.
BRANCHES: 178 Greenwich Street, nr. Dey Street; 178 Greenwich Street, nr. Cortlandt Street
ﬁ&md for Catalogd

structions, 4 coils 0000000060604
less tubes .......... $4-95 Full of hOqupS'zsc Kit of tubes,............. $1.40

gang condenser made, die-

cast frame, brass plates, 3;”

di ter shaft extendi at both

degree. Roui::d cnnhbe‘ shi;:ealdnnwn — '[ ik = d e

shaft and loc tight for i —

at lugj_g-freql{ency gnd of band, W//&"/ W’/ (I{/{/{/’
[ ___

with coils intended for 0.00035 to v "‘m"‘“’/ ol

0.00041 mfd. Premium sent express ) " /

collect (shipping welght 5 Ilbs.)

° °

An Extraordinary Bargain!
Three-Gang Condenser FREE with 13-week Subscription @ only $1.50
ends. Condenser can be wused
therefore with either direction of
th P g wi tr S,
Ca‘;’sacity, 0.0004 mfd. Full band

ipt of $1.50 for 13 weeks 4 x 6% Inches. "t ize: shafts
z:b:gﬁi?{'iono for Radic WORLD The condenser meas:xr;n"d Ix IM/; h:;ol:d :::;:,. rame size: sha

THE highest grade commercial : :

dial rotation. Rigidity is of highest M(

coverage 1,500 to 540 k¢ (and more) / o \V\(/// .m
(13 issues).

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

A.C. & D. C. UNIVERSAL
SHORT WAVE RECEIVER

25 or 60 cycles
Only out one week and already acclaimed as the finest
Universal Short Wave Receiver by our customers. They
did not believe it possible at the low price we sell them,

but we did by turning out a volume of sets to sell for a Complete kit with coils
smaller profit. Its station reception, both foreign and

domestic, is unlimited. ] $7 95

Every recently released development has been incorpo- .

rated in its structure. Uses the latest type tubes, 1743,

178 and 1-25Z5. Under favorable conditions, stations
can be heard on a loud speaker.

Assembled and wired with
Just note the famous parts used: coils
ND Tunin, ® FULL-VISION Vernler Diat 5
° Hc:ra':n:m' L . ® 0CTO form colls (15-200 R. C. A. licensed tubes........ 3.25
. meters
O GRCECITENG LEIED @ Hinged-Top Biack Crackle

trol
Y L‘vﬁcﬁonmr:tallzed Resistors Finish Cabinet

RELIABLE RADIO CO., 145 West 45th St, N. Y. City
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METAL-WORKING

LATHE

Precision equipment for
the small shop. New de-
signs and manufacturing -
Drocesses make this amszing bargain
possible. Complete metal-working lathe
with compound sllde-rest, combination
universal face-plate and chuck and tail
center: 5%’ awing: 24’ length, 20
Ibs. Send $1.00, Balance plus postage C.0.D. Lathe for
wood-turning alone, $4. Attachments for milling, srind-
Ing, sanding, saw-table, etc.. availahle at low prices.
Order from ad at once_and have s complete machine shop.
Gmo'rlean 6I!In:hlne & Tool Co., 120 Broadway, New York,
ept. R. 6,

ANDERSON’S
AUTO SET

Designed by J. E. ANDERSON

FOREIGN RECEPTION
ON 6-INCH AERIAL

This new auto get is the most sensitiva sar
receivor we have ever come across. Moexican and
Canadian statioms were tuned im from New York
City on a 6-imch aerisl. The eircuit. an 8-tube
superheterodwne, with sutomastie volume coatrol.

Tbe complete parts. imcluding set ehassis and
set shield, batiery box, remote comtrol. battery
sable, all condensers. resistors and coils, speaker
with shielded cable; and s kit of RCA tubes (two
139, two 236, two 337, one 89, and one 85) are
supplied less serial. Cat. 898-K @........834.00

Wired model, 11 ed by RCA, with complets
equipment. .
Cat. 898-W .......... 660000400 6050000 ... .837.40

Hennessy Radio Pubs. Corp.

143 West 45th St N. Y. City

Quick-Action
Classified

Advertisements

7e » Word—$1.0¢ Minimum

ATTENTION, CUSTOM AND HOME SET
BUILDERS! Real quality reproduction at low as
well as high volume. It’s a super-heterodyne
using the efficient new tubes—2A7, 2B7s, 58s, and
2A3. Complete blue prints and specifications. My
follow-up information service assures you success
in building your own set. Write me for details.
Art. A, Johnson, Custom Radio Receivers, 320
South Church Street, Rockford, Il

“SPECIALIZED AUTO RADIO MANUAL,” Vol
I, by Jobn F. Rider—loose leaf—about 300 pages—
up to the minute. Letter press printed. All dia-
grams clear and the figures easy to read. Covers
old and new auto radio receivers, and includes
recently announced auto radio installations, Price,
$3.50. RADIO WORLD, 145 West 45th Street,
New York, N. Y.

“THE FORD V-EIGHT—‘B-FOUR—
‘BB’-TRUCK,” by C. B. Manly. A New and Prac-
tical Book for Everyone Interested in the Con-
struction, Adjustment, Upkeep and Repair of The
New Fords. Over 250 pages, 125 illustrations.
Complete cross index. Pocket size, flexible leather-
ette cover. Price $2.00. Radio World, 145 W 45th
St.,, New York, N. Y.

“THE MODERN GASOLINE AUTOMOBILE,”
by Victor W. Page, M.S.A.E. New Revised and
Up-to-date Edition. A whole library of informa-
tion now complete in one large octavo volume of
1,146 (6 x 9) pages—1,000 engravings. Bound in
flexible scarlet fabrikoid. Price $5.00. Radio World,
145 W. 45th St., New York, N. Y.

“THE CHEVROLET SIX CAR AND TRUCK”
(Construction—Operation—Repair) by Victor W.
Pagé, author of “Modern Gasoline” Automobile,”
“Ford Model A Car and AA Truck,” etc., etc.
450 pages, price $2.00. Radio World, 145 W. 43th
St.,, N. Y. City.

NEW RADIO AMATEUR'S HANDBOOK, 180,000
words, 207 illustrations, 218 pages (10th edition,
issued 1933). Issued by the American Radio Relay
League. Price, $1.00 per copy. Radio World,
145 West 45th Street, New York, N. Y.

MODERN TUBE INDEX, all tubes, all the dope,
all manufacturers, socket connections, everything.
Most complete of all. Sheet 21 x 27 inches. Price
25c. RADIO WORLD, 145 West 45th Street,
New York, N. Y.

“AMATEUR MOVIE CRAFT,” by James R.
Cameron. A book dealing with the making and
showing of 16 m/m pictures and equipment neces-
sary for same. Paper cover, $1.00; Cloth, $1.50.
Radio World, 145 W. 45th St., New York, N. Y.
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weeks after receipt of notice,

SHUNTING THE METER

To Enable Reading of Very Low Resistances

HE USEFULNESS of a resistance

meter can be extended to read very

smrall resistances accurately by a very
simple device. First let us show that the
resistance meter ordinarily cannot be used
for measuring small resistances. A common
resistance meter has a 0-1 milliammeter as
indicating instrument and this is used with
a voltage of 1.5 volts. A limiting resistance
is put in series with the circuit so that
when the terminals provided for the unknown
resistance are shorted the meter reads full
scale. If the voltage is exactly 1.5 volts
and the internal resistance of the meter is 27
ohms, the total external resistance is 1,500
ohms less 27 ohms.

This particular instrument has 20 divisions
on the scale and it is possible to read to
half a division. Hence the highest reading
possible, short of full scale, is 39/40 of full
scale. This will be obtained when the
unknown resistance is 38.4 chms, so that can
be set as the lower limit by the ordinary
resistar.ce meter.

Using Shunt Method

For measuring low resistances the
unknown is put across the instrument ter-
minals and the terminals ordinarily used for
the unknown are shorted. When this change
has been made in the circuit it takes the
form in Fig. 1. Rx is the unknown, Ro
the external limiting resistance, and E is
the voitage of the battery. Let the internal
resistance of the meter be Rm. Ro should
be adjusted so that when there is no shunt
the deflection on the meter is full scale.
Let the deflection be Im when some shunt
is put across it. Then by solving the circuit
we have the formula Rx=RoRm/{E/Im—
(Rm+4-Ro)]. This formula is accurate and
can be used for calibrating the instrument.

Now let us put in specific values in this
formula. If we use the instrument pre-
viously described and also the same voltage,
Ro=1473, Rm=27, and E=1.5. Then if
we express the current in milliamperes the
formula reduces to Rx=26.514/(1/Im—1).
This formula is accurate, provided the adjust-
ments have been made accurately and the
voltage is just 1.5 volts. It can be used
for calibrating the shunt type resistance
meter having the specifications given above.

We found that the least value that 1/Im
can have, short of full scale, is 40/39. Hence

By Brunsten Brunn

()
Rx

Ro

-

Fig. 1
This circuit illustrates how very low
resistances can be measured with
a resistance meter. The unknown is
put in shunt with the meter to de-
flect a portion of the current

the highest value of resistance that can be
measured with this particular instrument is
1,033 ohms. That is higher than the lowest
value obtained by the series method. Hence
we have ample overlap. The highest value
that 1/Im can have, as we found above, is
40. Hence the lowest value of resistance
that can be measured with the shunt method
is 0.68 ohm.
Limiting Values

This lowest value of resistance that can
be measured is sufficiently low to test radio
frequency tuning coils for shorts. If the
coil is shorted the meter will indicate zero
deflection when the coil is put across the
meter, and if the coil is all right, there will
be a definite deflection indicating a low
resistance. It might amount to an ohm or
more.

If a universal type 0-1 milliammeter is
used, one that has an internal resistance of
50 ohms, the lower resistance limit is some--
what higher. Suppose in this case we make
the voltage 10. The limiting resistance then
will have to be 9,950 ohms and the formula
reduces to Rx=49.75/(1/Im—1). If the
lowest current reading is, as before, 1/40 of
full scale, the lowest resistance that can be
measured is 49.75/39, or 1.276 ohms. If we
used a voltage of one volt with this meter,
the external resistance would have to be
950 ohms and the lowest resistance measur-
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able would be 1.22 ohms. There is no dif-
ference in the accuracy and no great differ-
ence in the lowest resistance that can be
measured.

It will be observed that when the series
type resistance meter is used the deflection
will be higher the lower the unknown
resistor, while when the shunt method is
used the deflection will be less the lower
the resistance.

Resistance Standard

When using the shunt method of measur-
ing resistance, the internal resistance of the
instrument is the standard in terms of which
the other is measured. Hence the internal
resistance should be known accurately. If
the true value of the resistance is not known
by information from the manufacturer it
should be measured. For this purpose a low
resistance of accurately known value is re-
quired. Suppose that this resistance has a
value of R ohms and that the resistance of
the meter to be measured is Rm. Hook the
meter in a circuit with very high resistance
and adjust this resistance until the meter
reads full scale. Then put the resistance of
known value across the instrument. Read
the deflection. It is much less now for a
part of the total current has been deflected
by the shunt.

The object of having a very high resist-
ance in the external circuit is to insure that
the total current will not change when the
shunt is put across the instrument. When
the shunt is across the voltage drops in the
shunt and in the meter are the same. Hence
if the deflection is Im milliamperes on the
meter and I is the current through the shunt,
we have RmIm=RI. Hence the resistance
of the meter is Rm=RI/Im. It remains to
find I, the current through the shunt. Well,
the total current is equal to full scale de-
flection on the meter, for it was so adjusted
before the shunt was connected. Let this
current be To. Then the current through
the shunt is Io—Im, and we get for the re-
sistance of the meter, Rm=R (lo—Im)/Im.

The determination is most accurate when
the known resistance R is equal to the re-
sistance of the meter. Hence a known re-
sistor having a value nearly equal to the
meter resistance should be selected. This
assumes that the meter resistance is ap-
proximately known. At any rate, if the
meter is a 0-1 instrument, the unknown
should be between 25 and 50 ohms.
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VACUUM TUBE VOLTMETER

for Measuring A-C in Peak and
RMS Values, Also D-C Potentials

By J. E. Anderson

SWi
O-
oO— S 3weC
M) s
N\
o —F
O— WV
0.5MEG.
L0 O—
PHONES
M P800 &
R ¢~ 8+
FIG. 1.

The circuit of a vacuum tube voltmeter and detector.

It can be used for

measuring alternating peak and direct voltages as well as root mean square.
Besides the circuit can be used as a detector.

VACUUM TUBE voltmeter is one of

the most useful devices around a

radio laboratory and it can be con-
structed very easily. The circuit of one
such device is shown in Fig. 1. This is not
only a vacuum tube voltmeter by which a-c
peak voltages and d-c voltages can be meas-
ured but one that can be calibrated to read
r.m.s. voltages and a circuit that can be
used as a detector.

Let us first describe its use as a d-c volt-
meter. A voltmeter having a range of the
voltage to be measured is connected across
the terminals indicated by V, the negative
being connected to ground and the positive
to the grid return lead. The voltage to be
measured is connected to the terminals
marked Vx with the negative to the grid
and the positive toward that side which 1s
conected to the positive of the voltmeter at
V. A voltage of any convenient value is
connected to the plate return, or between C
minus and B plus.

Measuring Voltage

The first step is to switch the grid of the
tube to ground by means of Swl. There will
be a certain deflection on milliammeter M.
Note the value. It is best to adjust the ap-
plied plate voltage, or the shunt rheostat
across M, so that the pointer on the meter
points to some division on the scale. This
is a matter of convenience for that deflection

will be used as a reference point to see
that nothing has changed.

Now turn the switch Swl to the negative
of Vx. If now the slider on P2 is near
zero, that is, ground, there will be no plate
current in the tube, or at least it will be
lower than it was hefore. Move the slider
on P2 toward the positive end until the cur-
rent as indicated by M is what it was when
Swl was on ground. The voltage indicated
by V is now equal to the unknown voltage
at Vx because the two have been balanced
against each other.

The voltage that may be measured in this
manner is limited only by the total voltage
drop in P2. Ilowever, this is not the limit
because if Vx is greater than the voltage
across P2 an auxiliary voltage can be con-
nected in series with Vx in the same direc-
tion as the drop in P2, and then the voltage
at Vx will be greater by this auxiliary volt-
age than the voltage indicated by V. This
auxiliary voltage can be measured first bv
the same method. It is most convenient
to use a hattery for the auxiliary voltage.

No Current Drawn

The advantage of measuring voltages by
this method is that the meter does not draw
any current from the source of the unknown
voltage. In order, however, that no current
is to be drawn the grid of the tube must be
negative at the balance point, that is, when
the switch Swl is on the ground position.
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It is the purpose of the 5,000 ohms bias re-
sistance to insure that no grid current flows.
This value is about right for a 2A6 tube.
For tubes with lower amplification constants
it may have to be lower. Its value is not
critical in any case. Any value sufficient
to prevent grid current is all right, but it
should be large enough to insure a low plate
current in the tube.

As an example of the voltage that may
be measured with this arrangement we may
mention the voltage drop in a resistance
coupled circuit with a high plate resistance.
The resistance may, for example, be as high
as one megohm. If we were to connect a
current-drawing meter across this resistance
the voltage indicated would only be a small
percentage of the actual voltage, but with
this vacuum tube arrangement the voltage
obtained would be correct. It would also
be possible to measure the grid voltage when
the grid leak resistance is of the order of
several megohms.

Peak Voltmeter

The next application of the circuit is to
the measurement of peak signal voltages. To
do this the unknown alternating voltage is
applied at the terminals Vx as before. A
voltmeter is also connected across the V
terminals, as before, but in this instance the
meter is connected in the opposite direction
because now we use potentiometer P1.
Switch Swl is left as shown in the drawing.
The first adjustment is to short the unknown
and then slide P1 until the current in M is
just zero. The shunt across M should be
open so that the meter is most sensitive. At
the point where the plate current is just re-
duced to zero note the voltage indicated at
V. Now open the short on Vx so that the
unknown voltage is active in the grid cir-
cuit. Once more slide Pl until the plate
current is just reduced to zero and note the
reading on V. The difference between the
second value of V and the first is the value
of the peak voltage applied at Vx.

The absolute error in the measurement is
due mainly to the accuracy with which the
current can be reduced to just zero, no more
no less, and the reading of the correspond-
ing voltages on meter V. Since this does not
depend on the value of the unknown voltage,
it is clear that the higher the unknown
voltage the greater the accuracy with which
a measurement can be made, that is, the
greater the percentage accuracy.

The 2A6 tube is suggested because it has
a high mu and therefore its plate current
can he cut down to zero by a low voltage.
Therefore a much lower total voltage drop
is needed across P1 for a given peak value.

R. M. S. Measurements

It is also possible to measure r.m.s. values
of alternating voltages by this instrument.
The unknown is connected at Vx and Swl
is left as in the drawing. With the Vx ter-
minals shorted the potentiometer Pl is ad-
justed until the current in M is zeéro or
some small value that can easily be returned
to at any time. For example, the adjust-
ment can be made until the current is such
that the needle points exactly to the first di-
vision on the scale. When this adjustment
has been made and the unkmown voltage is
applied, the current in M will increase, and
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the increase will be nearly proportional to
the voltage applied.

The instrument must be calibrated by ap-
plying known voltages and noting the de-
flections. A curve giving the relation be-
tween the r.m.s. value and the current can
be constructed, and this curve can then be
used for measuring unknown voltages.
After the circuit has been calibrated it is
important that the filament current and the
plate voltage applied to the tube be the
same as they were when the calibration was
done and it is also important to adjust the
current when there is no input to have the
low value used when the calibration was
done.

There is no great need for calibrating the
circuit in r.m.s. values because they can al-
ways be obtained from the peak values, as-
suming that a pure sine wave is applied.
If the peak voltage is E the r.m.s. of this is
0.707E. This holds only for pure waves.
The calibration of the r.m.s. scale holds only
for the wave form that was used during
calibration, and if this is to mean anything
it should be a pure sine wave. Hence it is
just as well to obtain the r.m.s. value from
the peak by the formula given.

Use as Detector

If a 2A6 or any Duplex diode triode tube
is used we have the rectifier available for de-
tection. If we apply a signal voltage to the
terminals marked DET there will be rectifi-
cation and the detected voltage will appear
across the 0.5-megohm load resistance. If
the signal is modulated we may put phones
across this resistance and the signal will be
audible. If it is not modulated we can
measure the d-c across the load resistance
with a vacuum tube voltmeter.

Another way of using the circuit is to
connect the grid of the triode to the negative
end of the load resistance. The triode then
becomes a diode biased amplifier. Thus we
have a means of amplifying the detected sig-
nal whether it is unmodulated or modulated.
The meter M will show the magnitude of
the signal if it is unmodulated, and if it is
modulated we can connect the phones in
series with the B supply lead. There is a
large number of possibilities of application
of this instrument.

By-passing

A 250 mmid. condenser is put across the
load resistance of the diode. This is not
too large for audio frequencies yet it is
large enough. to insure thorough detection
when the circuit is used mainly for obtaining
a d-c voltage across the load resistance.

A 4 mfd. condenser is connected between
the cathode and the low potential side of
the unknown a-c voltage. The object of this
is to insure that the signal voltage is ap-
plied between the grid and the cathode and
to keep it from straying into the potentio-
meters. The one microfarad condenser
across the bias resistance has a similar ob-
ject. The 0.1 mid. condenser between the
plate of the triode and the cathode is to
filter the signal in the plate circuit. With-
out a large by-pass condenser here the
meter M will not read much when alternat-
ing voltages are applied in the grid circuit.
But a 0.1 mid. condenser is adequate. It is
too large for cases when a phone is put in
the plate circuit, yet it is not so large that
the audio signal will be shorted out of the
phones entirely.

Purpose of Circuit

The switch Sw3 is for the purpose of
switching the circuit for a-c and d-c meas-
urements. For d-c the switch should be
turned to P2 and for a-c to Pl. It would
be possible to measure d-c voltages by using
Pl alone. It would only be necessary to
apply the unknown voltage with the positive
to the grid. If so arranged P2 could be a
fixed resistance, Sw3 could be omitted, V
would always have the same polarity, and
the circuit would be simplified considerably.
However, there are cases when it is desir-
able to apply the unknown with the negative

g é 2.5v
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FIG. 2.
When using the vacuum tube voltmeter for taking grid voltage plate
output voltage curves a source of adjustable grid bias is needed and
this circuit is useful for this purpose

to the grid, and for that reason the more
complex arrangement is employed.

The circuit is a unit of a complete radio
tester that is being constructed. It is ifor
that reason that many of the devices are
used which do not seem to be strictly neces-
sary. Thus the two binding posts marked
MA are for the purpose of making the mil-
liammeter available for external use. One
purpose of the rheostat is to make the range
of the milliammeter wider. It is also use-
ful in connection with the vacuum tube
voltmeter, especially as a protection for the
meter. The filament switch Sw2 is needed
at times when the circuit is used in the gen-
eral tester, but it is mounted on one of the
potentiometers.

Resistance R depends on the rest of the
circuit and the voltage desired across the
potentiometer P1. If the plate voltage is
taken from a B supply that is used for
other purposes, R should be adjusted so that
the drop across it is about 100 volts, al-
though a lower value js all right if only
low peak values are to be measured.

A Grid Voltage Source

In nearly all cases when the d-c vacuum
tube voltmeter in Fig. 1 is used, a source of
grid bias is needed, mainly for varying the
bias on the tube that is being studied. For
that reason a grid bias supply is included
in the same box as that which contains the
vacuum tube voltmeter. The circuit of this
is shown in Fig. 2. Tt consists of a half
wave rectifier using a 56 as the tube. Tt
employs a small transformer with a one-to-
one ratio so that the voltage applied in the
rectifier circuit is about 115 volts. This
will insure an output voltage of at least
100 volts. Besides the high voltage winding
the transformer also has a 2.5 volt winding
for the filament. In the tester circuit this
winding will serve both tubes and the switch
Swl, Fig. 2, will control the filament cur-
rents in both, as well as the grid bias.

The current drawn from the C supply
will not be more than 10 milliampere. Hence
two 2 mid. by-pass condensers and a choke
rated at 30 henries will suffice to filter the
output voltage.

The resistance R is such that the voltage
across the two potentiometers P1 and P2 is
100 volts. This should be adjusted when
the voltmeter V reads 100 volts. that is,
when it is connected across the total voltage
divider.

P1 is a potentiometer of 25,000 ohms and
is used for rough adjustments of the output
voltage. P2 is a potentiometer of 400 chms
and is used for fine adjustment.

Voltmeter in Circuit

A voltmeter is always connected across
the output terminals so that the bias applied
is always known. The meter has three
ranges, 0-1, 0-10 and 0-100 volts. and the
three resistances R1, R2 and R3 are chosen
with this object in view.

It is important that no part of the C sup-
ply be grounded or connected to any other
point in the tester for it is to be available
for connection anywhere without danger of
short circuit.

When the vacuum tube voltmeter and the
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C supply are combined in the same unit, as
they will be in the tester, the single switch
Swl, Fig. 2, will control the filament current
of both tubes as well as the grid voltage
and it is mounted on Pl of Fig. 2. Sw2 in
Fig. 1 will then not be needed. The plate
voltage on the vacuum tube voltmeter can be
left on permanently, as it will do no harm
when the tubes are not heated. If, however,
it is desired to open the plate supply it can
be done by means of a switch placed in the
B plus lead and mounted on one of the
potentiometers in Fig. 1. When the vacuum
tube voltmeter alone is needed, there is no
harm leaving the C supply on, nor is there
harm in leaving the vacuum tube voltmeter
on when the C voltage alone is needed.

The voltmeter that is to go at V in Fig. 1
is a 1,000-ohms per volt instrument of the
universal type which is another section of
the general tester circuit. It is not neces-
sary, however, to use such a sensitive volt-
meter. Any voltmeter of reasonable sensi-
tivity can be used.

Voltage i);;l;ler

2525
+
L
R -r:/ s
Sw :
| To
G

14

Voltage doubling is accomplished by
means of two rectifiers and two large by-
pass condensers. The essential connections
of the circuit are shown in the diagram
above. One of the anodes of the double
rectifier is connected to the line. The cath-
ode of the opposite rectifier is also con-
nected to this line. The anode of the second
rectifier is connected to the minus side of the
output and to one of the condensers. The
cathode of the first rectifier is connected to
the positive side of the output and to one
side of the other condenser. At the junction
of the two condensers is connected the side
of the a-c line heretofore not used. L and
C3 are additional filtering devices for the
rectified current.

How is a high-frequency transmission line
constructed, one that operates on frequencies
around 30,000 kc?

Usually the line consists of two concen-
tric conductors, one of which is a copper
or brass tube and the other a heavy wire
in the center of that tube. Such a line has
low resistance and practically no radiation.
Another way of constructing the line is to
have two equal parallel conductors always
held at the same distance apart.- They may
be heavy copper bars or even tubes. Such
a line would radiate considerably more than
the concentric type of line. It is important
that losses be as low as possible in a trans-
mission line, and losses may occur as a result
of radiation, resistance in the conductors,
and no resistance due to losses in the insu-
lators.
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USES FOR THE NEW 79

Twin Tube Originally Brought Out for Class B
Audio May be Circuited for Detector-Amplifier,

Resistance

TWO STAGE A-F AMPLIFIER

Push-Pull or

CUTPUT TUBE

O
' i

T1YPE 79
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FIG. 1

A resistance-coupled audio amplifier,

two stages, the second stage feeding the power tube.
If the power supply is inadequately filtered, connect a
resistor of 50,000 to 100,000 ohms in series with the grid
return (a-f input at left) and increase the 0.25 mfd.
condenser in this circuit to 10 or 15 mfd. or more.

of two high-mu triodes in a single

bulb, although designed to be used
as a Class B audio amplifier has many other
applications.

The two triode units are identical and
except for a common cathode are indepen-
dent each from the other. This tube may be
put to all the usual triode uses limited only
by the common cathode. It may be used
with both triodes in parallel, in push-pull
arrangement, and in combinations where
each triode unit performs a different func-
tion.

The ratings and characteristics for each
triode unit are as shown:

THE tvpe 79 vacuum tube, consisting

Heater Voltage 6.3 Volts
Heater Current . 0.6 Ampere
Plate Voltage .. 180 250 Volts

Grid Voltage. ..—1.5 —2.0 Volts
Plate Current .. 1.25 1.75
Amplification Milliamperes

Factor. ...... 80 80
Plate Resistance.50500 51500 Ohms
Power Output .. 30 57  Milliwatts

Resistance-Coupled Audio

As a resistance-coupled amplifier having
its two units operating in cascade, the 79
provides exceptionally high voltage ampli-
fication, say RCA Radiotron Co., Inc,, and
E. T. Cunningham, Inc. The circuit of
Fig. 1 is quite satisfactory for a resistance-
coupled-amplifier arrangement when plate-
supply voltages of low-ripple content are
available. Because of the high cain of the
79 it is imperative that little or no hum
voltage affect the grids. An inadequately-
filtered supply voltage may be used, how-
ever, if a resistor of 50,000 to 100,000 ohms

using the 79 for

be 250,000 ohms.

is connected in the grid return of the first
unit and the capacity shown as 0.25 mfd.
in Fig. 1 is changed to 10 or 15 mfd.

Measurement of the gain at 420 cycles
with plate volts of 250 and grid volts of
minus 2 showed a voltage amplification of
over 2,000. The input voltage was limited
to a value which just caused grid current
in the second unit. With an input signal of
24 millivolts, the rms voltage measured
across the 0.25-megohm plate load of the
second unit is 50 volts. This is a gain of
approximately 2,100. A curve of output
voltage vs. input voltage shows the gain to
he constant up to and including 24 millivolts
input.

I%’ig. 3 shows a plate family of curves for
a single unit with a 250,000-ohm load line
for the 250-volt supply condition.

The question may arise as to whether t]1e
79 or the 53 is more desirable for special
applications such as the above since both are
similar in having two triodes with a com-
mon cathode. A tabulation of their operat-
ing characteristics in a resistance-coupled

i Fig. 1) follows:
amplifier (Fig. 1) w Type 72 Type2553

Filament voltage (volts) .............. .3
Filament current (amperes) A 0.6 2.0
Plate supply voltage (volts) 250 250

Grid voltage (volts) ..... . —20 30
Plate current (per unit) (milliampere) 0.32 Q.5
Voltage amplification {(per unit) ...... 460 268
Overall voltage amplification 2100 720
Max. A-F input voltage (RMS) (volts). 0.024  0.08
Max. A-F output voltage (RMS)(volts) 500 57.5
Plate load (megohm) ................ 0.25
Distortion (negligible).

Detector and Phase Inverter

The deciding factors in choosing between
the two tubes are the available filament
supply, the gain reauired, the available input
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D-C Amplifier

PHASE INVERTER AND DRIVER CIRCUIT FOR
PUSH-PULL RESISTANCE -COUPLED OUTPUT TUBES

QUTPUT TUBE

OUTPUT TuBE

s

FIG. 2

For push-pull resistance-coupled audio, phase inversion
may be adopted as shown. RS9 is variable so that the
voltages on Rpl and Rp2 will be equalized. The values
of the resistors correspond to those in Fig. 1. R9 may
Unless careful balance can be estab-
lished results will not be good.

for the stage, and the hum characteristic
of the power supply.

As a biased detector, the 79 may be used
as shown in Fig. 4. In comparison with
the 53 in a similar circuit, the 79 will give
approximately the same output with ap-
proximately one-half the input-signal volt-
gge and approximately one-half the grid
ias.

If it is desired to operate an output stage
in a resistance-coupled push-pull arrange-
ment, the 79 may be used as a pre-amplifier
and phase inverter. The a-f voltage devel-
oped across the plate load of the second tri-
ode Rr2 in Fig. 2 is 180 degrees out of
phase with the voltage developed across
Rel. The grids of the two output tubes
can therefore be resistance coupled to Rel
and Re2, respectively. The variable tap on
Re is for the nurpose of equalizing the volt-
ages on Rpel and Re2. These two voltages
must be equal for the proper operation of
this amplifier.

The 79, due to its high gain, makes an ex-
cellent amplifier to build up phototube im-
pulses for the operation of various devices.
When it is desired that slowly-varying-volt-
age pulses be magnified. the use of a d-c re-
sistance-coupled amplifier is advantageous.
Such devices respond to low frequencies, in
contra-distinction to usual audio amplifiers.
The latter are ordinarily not effective below
25 or 30 cycles.

A suitable d-c resistance-coupled circuit is
given in Fig. 5. With no signal voltage
applied to the input terminals, each triode
unit should operate at a suitable point on the
linear portion of its grid-voltage plate-cur-
rent characteristic. A voltage applied to the
grid of the first unit causes a change in its
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plate current which in turn produces a
change in the voltage drop across its plate
resistor and alters the grid bias of the sec-
ond unit. If the change on the grid of the
first unit is. in a -positive direction, that on
the second grid is in a negative direction.
This fact may be an essential consideration
in designing a d-c amplifier, ie., as to
whether it should consist of an even or an
odd number of stages.

In the amplifier of Fig. 5 consisting of a
phototube, the two units of a 79 operating as
voltage amplifiers and a 43 operating as a
current amplifier, it will be observed that a
positive voltage change on the first grid
causes a current increase in the plate circuit
of the 43. A positive voltage change on the
first grid due to light on the phototube is
obtained when the phototube is connected as
shown.

Voltage Doubler Used

A 25Z5 operating as a voltage doubler
supplies plate voltage for the amplifier. A
filter for smoothing the rectified voltage was
found to be unnecessary, although in some
applications it would be required.

The series-heater arrangement of this cir-
cuit requires shunt resistors across the 43
and 25Z5, since the heater of the 79 takes
0.6 ampere. The bleeder resistor should not
take over 20ma. This is desirable to insure
suitable output voltages from the rectifier.

Under the condition of average load, the
following d-¢ voltages are applied to the
amplifier:

Total Rectified Voltage (A to
G

......................... 220 Volts
Grid Voltage on No. 1 Unit
(CtoB).evvivininiinnn. —1.5 Volts
Phototube Supply Voltage to
(BtoD).oovvrrvvnonnn... Volts
Plate-Supply Voltage for No.
1 Unit (CtoE)........... Volts
Plate-Supply Voltage for No.
2 Unit (CtoE)........... 100 Volts
Plate-Supply Voltage for 43
EtoG)....ov i Volts
Voltage to Balance Out Plate
Current of 43 (G to F)..... 12 Volts

A fairly critical adjustment of voltage
was found necessary for good operation.
The tabulated voltages represent values
found by experiment to be suitable.

Plate Current Balanced QOut

Under the influence of light, the phototube
resistance drops to a finite value so that
current flows through Ri, thereby making
the grid of the No. 1 unit less negative. The
amplifier phase relations are such that the
pegative bias on the 43, caused by the drop
in Rs due to a change in No. 2 triode plate
current, decreases and the 43 plate current
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FIG. 3
Average plate character-
istics, Class A operation,
each triode unit of the 79.
The heater voltage is 6.3
volts, the heater current
0.6 ampere.

increases. It is easily possible to reduce the
43 bias to zero so that the 43 plate current
is limited only by cathode emission and plate
voltage. Should it be desired to have no
current through the indicating or recording
device in the plate circuit of the 43 with no
input signal, the diagram shows how the
plate current can be balanced out. This is
accomplished by returning the low-potential
lead of the indicating device, in this case
shown as a meter, through a suitable resis-
tor to a point (F) on the bleeder. Thus,
the voltage required to balance out the 43
plate current is equal in this instance to 12
volts and is obtained across G-F.

The high-current drain from the rectifier
will effect the voltage regulation to some ex-

BIASED DETECTOR AND A-F AMPLIFIER
o.ipf
TYPE 79 . H
o1 ue a-f
— e o ouTPLT
G
E R-F OR 1-F w ﬁ
INPUT

0.25 pif
it G 25 MEC,

- +
In—z.uv.——

2Is V.

de- =

a+

TYPE 2575

O—— —¢ Q
LY
now L ANAANA—
AL,
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Ry S0 MEGOHM
R2=0.2 MEGOHM
Ry 0.6 MEGOHM

Rg =04 MEGOHM

Ry 290 Oras (39 wATTS)
Rg 1.0 MECOHM Rg =183 Onms (15 WATTS)
R5=0.2 MEGONM czeus

FIG.5

FIG. 4

The 79 as a biased detector and audio-fre-
quency amplifier.

The grid at left and plate
above it are Unit No. 1.
FIG. 5

For photo-cell use a d-c amplifier, the 79 feed-
ing a 43, may be used, with 25Z5 rectifier.

tent, but with the circluit of Fig. 5, no in-
stability was apparent.

The voltages used on the test amplifier
were sufficient to allow reasonably good per-
formance. The approximate sensitivity of
the amplifier was found to be such that a
light flux of less than 0.02 lumen would
cause a plate-current change for the 43 of

ma.
[Copyright 1933 by RCA Radiotron Co., Inc.]

GETTING READY

Dealers are preparing for Christmas. Their
orders are placed already and dressing-up the
place is under way. Deliveries are slower
this year.

family and friends.

In Preparation—
RADIO WORLD’S
RADIO GIFTS NUMBER

Thousands of Radio World’s subscription and newsstand readers can be reached in this SPECIAL
RADIO GIFTS NUMBER at a time when purchasers of radio goods all over the country are buying
sets and tubes and replacing their wornout parts, or perhaps intend to make holiday gifts to their

The SPECIAL RADIO GIFTS NUMBER will be dated December 9. Issued December 5.
Last advertising form will close November 28.

If you want to reach thousands of radio-minded readers of this paper, take advantage of our low
rate of $150 a page; $75 a half page; $5 an inch; Classified, 7c a word (minimum $1). For preferred
position communicate at once with

Advertising Department, RADIO WORLD, 145 West 45th Street, New York, N. Y.
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WIND THE COILS

For This Short-Wave Battery Set

By Jack Tully

<
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The use of a switch serves convenience in a short-wave set.
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This diagram is of a simple model, for battery

operation, although it has plenty of pep. The grid of the detector may be returned to negative filament or

positive filament, not to grounded A minus.
may decide which way proves better.

on a short-wave battery set, and

switching may be used, instead of
plug-in coils, and the inductances wound by
the set-constructor.

The diagram herewith shows the circuit
construction. The detector and first audio
tubes are 30’s, the output is a pentode 33,
and for dry-cell feed to the filaments, in
the absence of a storage battery, the speaker
would be of the magnetic type.

A small series condenser is in the aerial
circuit, and the grid leak is of high resist-
ance, both precautions taken to assist oscil-
lation at high frequencies. However, if one
seeks to go above 30 mc (below 10 meters),
oscillation may fail unless two tubes, both
30’s, are in parallel in the detector circuit.
This parallelism may be harmlessly retained
for the lower frequencies. The 8-ohm re-
sistor should be reduced to 5.5 ohms.

The detector is regenerative, as that is
the only way of assuring sufficient sensitivity
from a single-tube tuner, as well as good
selectivity.

THREE tubes will give speaker volume

Making the Coils

The principal purpose of the present dis-
cussion is to provide the information on
which the preparation of the coils may be
undertaken.

Since the circuit is good only for short
waves, and fails badly on broadcasts, there
is little sense in attempting coils for the
broadcast band.

The lowest frequency should be 1,500 kc
or so, and if you will get a coil form of
1 inch diameter you may wind 40 turns of
No. 30 enamel wire, or wire size some-
where near that, to constitute the tuned
winding, and wind a tickler over the sec-
ondarv, consisting of one-quarter the num-
ber of turns on the secondary. Insulating
fabric should be placed between the two
windings. With this coil the first test may
be made, and therefore the frequency cover-
age confirmed.

If the tuning condenser is 0.00014 mfd.

filament

the ratio of frequeucy, high to low, in re-
spect to this coil and the others, will be
about 2.4-to-1, and if the condenser is 0.00035
mfd. the ratio will be about 3-to-1. Since
it may be deemed expedient to use the
larger capacity, because fewer coils are re-
quired, less room taken up, and relatively
smaller reliance on the switch, the coil data
so far have been given for 0.00035 mfd. and
will be continued on that basis.

30-to-1 Vernier Dial

Any difficulty of moving the dial with
proper fineness may be taken up by intro-
ducing a high-ratio vernier dial, say, 30-to-1,
of which there are several on the market.

If the low-frequency setting is known,
somewhere near or at full capacity of the
condenser, the high-frequency end may be
three times as great. So from 1,500 to
4,500 kc may be expected. Since the de-
tector is a harmonic generator, if the test
signal, say a 1,500 kc station, is strong
enough, perhaps the second harmomc will ‘be
heard, disclosing where 3,000 kc is to be
registered on the dial, as well as the third,
so that 4,500 kc is located.

The circuit has to be used a while until
something identifiable is picked up around
4500 kc, or at least somewhere near the
high-frequency end of the first coil. If it is
code, and you can’t read code, you can
familiarize yourself with the characteristic
of the keying and also the note, and then
unwind turns from the secondary until you
hear this same station with the capacity of
the tuning condenser either maximum or
nearly maximum: You know you put on
40 turns at first, now you may count the
remaining turns, so even if you didn’t keep
track of how many were taken off vou are
still safe, and again vou do enough listening
until at or near minimum capacity you pick
up a station.

Assuring Oscillation

Then take off more turns, until the con-
denser is at or near maximum, and you will
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The connectlon is left open in the diagram so that by test you
Usually sensitivity is higher when the connection is made to positive

have the third coil, as well as accurate data
for the first and second coils, which will be
carefully wound later, and ticklers propor-
tioned.

With three coils the frequency range is
27-to-1, so already you have reached a {fre-
quency not much less than 30,000 ke, or
30 mc, or a wave not much longer than 10
meters.

As was stated, there may not be oscilla-
kion unless two tubes are used in parallel,
as to the smallest coil, and also the tickler
conditions are not just right. So wind the
first coil as directed. Then wind the second
coil, putting on an extra turn or so, and
using larger diameter wire, say, No. 28 or
26 enamel, and put the tickler next to, not
over this coil, and have it consist of half
as many turns as the secondary, separation
between adjoining windings ¥4 inch.

The third coil is wound the same way, and
as a precaution it has still larger wire on
the secondary, because of necessity of re-
ducing the radio-frequency resistance. Use
No. 18 enamel, or bell wire. As a general
proposition the number of turns should not
exceed four, and you may accept four turns
as correct in the absence of contradictory ex-
perience. The tickler for the smallest coil
should have at least as many turns as the
secondary, possibly even half again as many,
although the tickler wire does not have to
be so thick, and, again, the tickler is wound
next to. not over the secondary, with ¥4-inch
separation between,

One Tubing or Three Tubings

Therefore with only three coils you have
wide frequency coverage, the whole short-
wave band, in fact, according to the present
definition of what short waves really are.
Still higher frequencies may be referred to
as “ultra” frequencies, and yet higher ones
s “quasi-optical” frequencies, but these you
will scarcely aim for, and perhaps had better
not expect to bring in on this receiver. If
vou are interested in making the trial, do

(Continued on next page)
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What to

HE oproblem that seems to vex so
many experimenters, that of calibrat-
ing a test oscillator that is outside the
broadcast band, was discussed in detail in
last week’s issue, dated November 18th.
Since it is true that the words alone do not
convey a full picture, a little experimenting
on the side will clear up the problem nicely.

Useful in Actual Work

Merely reading about calibration of the
test oscillator is of scarcely any help, since
fundamentals of both receiver and oscillator,
and harmonics of oscillator, are discussed
one after another, and the whole subject-
matter sounds very confusing. Even when
engineers talk to one another about oscillator
calibrations or other matters pertatining to
fundamentals and harmonics, the speaker
usually is the only one that has the subject
completely in mind, as it takes more con-
centration than one cares to devote to a
merely conversational topic to make the
necessary distinctions and follow the dis-
course.

When the problem is a practical one, the
receiver at hand, and oscillator to be cali-
brated, the situation is quite different. The
actual application is simple enough. At first
one has to keep his mind closely on the sub-
ject, to he sure, but when the hands help
the brain the werk 1s facilitated.

The fundamental of the receiver can be
well appreciated at all times, and receiver
harmonics are not used ordinarily. The
oscillator fundamentals constitute the un-
known, and it is realized that by harmonics
of the oscillator beating with fundamentals
of the receiver the unknown is to be ascer-
tained. It then becomes only a matter of
applying the information already set forth,
and that application will become so firmly
fixed in one’s mind after the first task is
done that the next oscillator to be calibrated
will constitute even an enjoyable work, re-
quiring scarcely any headwork, due to the
assistance of previous experience.

Use a T-R-F Set

Preferably the receiver used should not
be a superheterodyne, because of numerous
responses in the set due to test oscillator
and local oscillator harmonics, and to mix-
tures of off-resonant station carriers with
local oscillator fundamental and possibly
harmonics, as well as intermodulation of
strong locals on their fundamental carriers,
beats with local oscillation, and inexplicable
results. A tuned-radio-frequency set does
not give this trouble, and if the selectivity
is not as great as it might be, looser coup-
ling between test oscillator and receiver
viglds the equivalent of increased selectivity.

Unless the test oscillator is carefully and
fully shielded, and the line blocked, as well
as low-pass filtration introduced, it is quite
possible that no other coupling between test
oscillator and receiver is needed than the
simple radiation from the test oscillator. If
the intensity of the test oscillation is not
high enough to give adequate coupling when
the oscillator is a few feet from the receiver,
bring the oscillator nearer to the set.

The exact resonance point, using a t-r-f

Use When Calibrating
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A simple a-c operated constantly-modulated test oscillator
for low frequencies.

set, can be found usually only by having
loose coupling, so all conditions that cause
response over a few degrees of the dial, with
diminished intensity this and that side of
resonance, should be avoided, since by loose
coupling it is possible to reduce the response
practically to zero except at real resonance.

Ear Suffices

The ear is a sensitive instrument in the
light of these tests, and serves as well as a

meter, since the speaker of the receiver will
give the only indication really needed. How-
ever, any who desire to use a meter may
put one in the detector plate circuit (d-c
meter) or one across the output of the
power tube (a-c meter). Or a neon lamp
may be used across the output, and its glow
noted as an aid additional to the ear’s serv-
ice. The meters and lamp are mere auxil-
iaries, rather fancy appurtenances, and not
really needed for this work.
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An elaborate modulated test oscillator.

The calibration principle

is the same.

Short-Wave Switch-Operated Set

(Continued from preceding page)
not be disappointed if not much, if anything,
is heard.

The winding finally may be done on one
long tubing, or on three separate tubings,
and then the only uncertainty is the switch.
To be any good at all the switch must be
excellent, because contact resistance, capa-
city effects and other conditions, notorious
in poor switches, put a terrific drag on the
circuit. However, there are contact resist-
ance and capacity effects in plug-in coils,

and it is possible these days to get switches
that do the work satisfactorily, since during
the past year, with the greatest growth of
short-wave popularity, switch makers, slow
at first, were compelled to turn out a satis-
factory product, or, to state it more accur-
ately, the manufacturers of short-wave kits
and sets were compelled to spend enough on
the switch—and to them it was plenty—to
get the kind of results that the public wanted.

A few local amateurs and an occasional
foreign station at low volume no longer con-
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stitute a sufficient “thrill” in short-wave
reception.

Returning to the circuit, the detector
voltage may be somewhat less than
volts and give even improved results, but
if there is no lower voltage available from
your B battery supply, use 22.5 volts. Do
not attempt to use the C batteries in some
way to give low detector plate voltage while
serving for C biasing, as these attempts are
not sound and usually result only in short
circuits.
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PLENDID short wave results can be
S obtained with a simple four tube re-

generative receiver utilizing a 58 for
detector, another 58 for audio frequency
amplification _and a 2A5 for power am-
plification. Such a receiver, the Baird, is
diagrammed in Fig. 1. Besides the amph-
fier and detector tubes it has an 80 in
the power supply. Thus the circuit con-
tains four tubes in all and it is entirely
a-c operated.

For shorténing the antenna to make the
circuit more efficient on the short waves,
a small condenser of 0.0001 mfd. is put
in series with the antenna lead. This
condenser is of the mica dielectric type
since a condenser of this kind has a very
low resistance to radio frequencies.

The coil system consists of fcur plug-
in transformers, each having two wind-
ings, one for the tuning and one for the
regeneration. The tuning coil plugs in
so that it is between the antenna con-
denser and ground and directly across
the tuning condenser. The tickler plugs
in so that it is connected between the
plate of the detector and the stator of
the regeneration control condenser. The
rotor of this condenser is grounded. For
this reason the control of the regenera-
tion is not subject to any body capacity
effects. The regeneration is smooth and
can be pushed to the oscillation point
without any snapping. The approach to
the oscillation point can be from either
direction, thus making it possible to re-
ceive both modulated and unmodulated
waves with highest efficiency.

Grid Leak Detection

Grid leak and condenser type of de-
tection is employed because this can be
combined more effectively with regenera-
tion. For grid stopping a condenser of
0.0001 mfd. of the mica dielectric type is
employed. Across this condenser is a

A FOUR-TUBE A-C SH

Regenerative Detector, 58 Audio Amp

leak of 3 meg., a value consistent with
high sensitivity.

For stoppmg the radio frequency in
the plate circuit a radio frequency choke
is placed between the plate and the
coupling condenser and plate resistor.
The plate is fed through a resistance of
250,000 ohms from the highest voltage
available in the circuit.

The screen of the detector tube is main-
tained at a suitable voltage by means of
a voltage divider consisting of one 100,-
000-ohm resistor and one 7,500-ohm re-
sistor, the lower resistor bexng placed be-
tween the screen and ground and the
higher between the screen and the highest
voltage available in the circuit.

Audio Coupling

The first audio tube is coupled to the
detector by means of a 0.01 mifd. con-
denser between the grid and the radio
frequency tube. In the grid circuit is a
grid leak of 250,000 ohms one end of
which is connected directly to ground.

Following the 58 audio amplifier is a
plate coupling resistor of 250,000 ohms, a
stopping condenser of 0.01 mfd., and a
grid leak of 250,000 ohms. The 58 audio
amplifier is biased by means of a 7,500-
ohm resistor in the cathode lead. This
is not shunted by any condenser, the
omission being for the purpose of stabil-
izing the high-gain amplifier.

The screen of the 58 is connected to
the highest available voltage through a
resistor of two megohms. This high re-
sistance taken in conjunction with the
250,000-ohm plate resistance keeps the
screen and plate voltages in their proper
relative values and at the same time a
comparatively large input is allowed.

The Power Stage

The power tube, which is a 2AS5,
biased by the voltage drop in the 300-

By Hermai
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The circuit of a four-tube, a-c operal
characterized by high radio s¢

ohm section of the speaker field coil, this
section being placed between the ground
and the grid return of the amplifier. In
the lead to the grid is a 100,000-ohm re-
sistor for the purpose of filtering out the
a-c hum. There is also a condenser of
0.1 mfd. from the grid leak to ground and

(We are indebted to the International Short-
Wave Club, with headquarters at Klond{ke, Ohio,
U. S A, for permission to publish this list, which
includes stations authentically reported achve)

All times are given in FEastern Standard Time,
add five hours for G.M.T. Wavelength only is
given.

(Note—The following group .of stations broad-
casts musical programs. Commercial stations we
listed separately.)

Wave i

Length  Call Location

14.47—LSY Buenos Aires, Argentina. Near
4 P.M, Sundays.

15.93—PLE E)andozng Java. Tuesdays 8:40-

16.87—W3XAL Boundbrook N J Week days.
7AM. tod P

19.57—W2XAD Schenectadg N Y. 3t 6 P.
II;IIMdaily at, & Sun. 1 to 6

19.68— Pontoise, France. 7 AM. to 10
AM, daily.

19.73—DJB Zeesen, Germany 8 AM. to 12
noon dail E

19.84—HVY Vatican City. Broadcasu daily
5 AM. to 5:15 A M

19.90—T14-NRH Heredia, Costa Rxca Saturday

11 A.M,. to noon, 4-5 P.M. and
10-11 P.M, Sun, and Mon., 11
AM. to noon and 4-5 P.M.

Short-Wave Br:

Wave

Length  Call Location

Geneva, Switzerland. Testing.
Sonning-on-Thames, England.
Sundays.

Rabat, Morocco.  Broadcasts
Sunday, 7:30 to 9 A.M.
Pontoise, France. 10.30 A.M. to
1:30 P.M, daily.

Plttsburgh Pa. 3 PM. ¢ 9

P.M. Daily.
Relays WCFL,

Chicago, Ill

irregularly.

Rome, Italy. Broadcasts 11 A.
M. to 12:30 and 3 to 5:30 P.M.
lBolstou, Mass. testing, irregu-
arly

Chelmsford, England. Monday
to Friday, 6:45 AM. to 7:30
AM. and 12:30 to 6:10 P.M.
Saﬁ(78AM and 12:30 to 6:10

Pontoise, France. 3 P.M. till 6
P.M. Daily.

Winnipeg, Canada. Daily exc.
S%B i\)nd Sun,, 11:45 A'M. to

Madeira. Tues.-
Thurs.,, 5 to 6:30 P.M.; Sun.
10:30 AM. to noon.

Buenos Aires, Argentina. Daily,
8 to 9 P.M

1Zeesen Germany Used irregu.
ar,

205Gtk
23.38—

25.20—
25.25—WBXK
25.3¢—WI9XAA
25.40—12RO
25.42—WI1XAL

25.53—GSSW

25.60—
25.60—VE9JR

26.83—CT3AQ

28.98—LSX
29.26—D1Q

Wave

Length  Call Location

30-40—EAQ Madrid, Spain. 6:30 to 8 P.M.
daily. Sat._ 1 to 3 P.M.

31.00~T14NRH Heredia, Costa Rica. Daily exc.
Sunday 9 to P.M.

31.25-CT1AA Lisbon, Portugal Heard Tues.,
Thurs., Fri, 4 to 7 P.M.

31.28—VK2ME Sydney, Australia. Saturday
midnight to Sunday 2 AM.,,
4:30 to 8:30 A.M. and 1:30 to
3:30 P.M.

31.30—HBL Praquins, Switzerland. Testing
near 4 P.M.

31.36—WI1XAZ Springfield, Mass. 3:30 P.M. t
11:30 P.M. Daily. !

31.33—DJA Zeesen, Germany. 32 P.M. to
6:30 P.M. daily.

31.40—VK3IME Melbourne, Australia, Wed. 5
till 6:30 A.M., Sat. 5-7 AM.

31.48—W2XAF Schenectady, N. Y. Relays
WGY daily 5 P.M. to 11 P.

31.51-OXY Skamleback, Dmmark. Broad-
casts 2 to 6: 30 P.M.

31.58—PRBA Rio de Janeiro, Brazil. Heard
between 6 P.M. and 8:30 P.M.

32.26— Rabat, Moroceo, broadcalu.
Sundays, 3 to 5 P

33.50—-TGX Guatemala City, Guatemaln.
Saturdays 10 M. till mid-
night,

34.68—VE9BY London. Canada. Mondays 3 to

4 P.M. and irregular times.

www americanradiohistorv com
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ORT-WAVE RECEIVER
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ied, short-wave regenerative receiver
insitivity and high audio gain.

this makes the filter effective.

Adequate filtering of the plate supply
is obtained with the filter choke and two
8 mfd. electrolytic condensers, one being
placed directly across the rectifier output
and the other from the plate returns to
ground.

The power pentode used is capable of
a high undistorted output when operating
with the voltage provided for in this cir-
cuit and the circuit is sensitive enough
to load this tube up to the limits of its
power handling capacity on most short
wave stations ordinarily received.

Tuning

The tuning condenser has a maximum
capacity of 140 mmfd. It is provided
with a special slow motion vernier dial
that makes close tuning easy. It is pos-
sible to tune any station “right on the
nose” and thus to get the maximum sen-
sitivity out of the circuit.

The spreading of the short wave band
from 15 to 200 meters over four ranges
also helps greatly to tune since there is a
greater spread than if there were only
three coils. The object of using a small
tuning condenser, of course, is to bring
this about. There is another advantage
in using a small condenser, and that is
that the sensitivity is much greater, for
the sensitivity depends on the ratio of
the inductance to the capacity.

The regeneration control condenser also
has a capacity of 140 mmid., but this con-
denser is turned with a simple knob of
large size to make it easy to adjust the
regeneration accurately.

The receiver is mounted on a steel
chassis skillfully laid out to insure high
efficiency of the tuner, absence of radio
and audio frequency coupling, no hum,
and convenience of assembly. The loud-
speaker is in the center of the assembly,
the detector with the tuner at the right,
and the regeneration control at the left.
The power transformer is also at the
left, directly behind the regeneration con-
denser.

The receiver is housed in a beautiful
crackle-finish wood cabinet.

A fifth coil is available for part of the
broadcast band and sixth coil to complete
that band.

LIST OF PARTS
Coils

One set of four plug-in coils to cover the
band from 15 to 200 meters (Bruno or
I.C. A)

One radio frequency choke.

One electrostatically shielded power trans-
former.

Condensers

One 0.0001 mfd. fixed mica condenser.

Two variable 0.00014 mid. tuning con-
densers (Hammartund).

Two 0.01 mfd. fixed condensers.

One 0.1 mfd. condenser 400 volt rating.

Two 8 mfid. electrolytic condensers (500
volt rating).

One 100 mmfd. antenna series condenser.

Resistors

One 3-megohm grid leak.
Two 7,500-ohm resistors.
Two 100,000-ohm resistors.
Four 250,000-ohm resistors.
One 2-megohm resistor.

Other Requirements

One black crackled wood cabinet.

One drilled and punched metal base.

One A-C on-off switch.

One special slow motion vernier dial.

Two knobs.

Two 58-series tube shields.

One 2A5 tube shield.

One coil socket.

Two 58 sockets.

One 2A5 socket

One 80 socket.

One 6-inch dynamic speaker with 1,800-
ohm tapped field coil matched to 2A5
tube.

One roll of hookup wire.

One kit of assorted hardware.

One a-c cable (cord and plug)

Assembly instruction sheet.

padcast Stations

Wave
Length  Call Location
38.60—HBP Geneva, Switzerland, Testing.
39.40—HJ3ABF Bo%oiz. Colombia. 7 P.M. to
40.50-HJ3ABD Bogota, Columbia. Tues., Thur.,
Sat., 8 to 11 P.M.
41.00—CMSRY Matanzas, Cuba. Saturdays
10:45 to 11:30 P.M.
41.60—EARSS Teneriffe, Sat. and Sun., 4:30
P.M. to 6:00 P.M.
42.00—HJ4AAB Manizales, Colombia. Thur. and
Sat. 7-9 P.M. and 11-12 P.M.
42.20-HKN {vgeii)elhn, Colombia. 8 P.M. till
8:30-10:30 P.M. Earlier Sun.
45.31—PRADO Riobamba, Ecuador. Thursdays,
9 P.M. till 11 P.M.
46.60—REN Moscow, U. S. S. R. Relays
Moscow, 1 P.M, to 6 P.M.
46.67—VEIBY London, Canada. Wednesday
8:30-9:30 P.M. Friday 7:00-7:55
A.M. and Saturdays 8-11 P.M,
46.96—W3IXL Boundbrook, N, J. No regular
schedule,
47.00—HKS Cah Colombxa Irregular, near
47.00—HCIDR tho. Ecuador. 8 P.M. till 10
47.50—TTTR San ]osc. Costa Rlca 10 to 12
! AM, 4to9
48.00—HKA

Barranqul]la, Col 8 P.M. to 10
P aily.

Wave
Length  Call Location
48.85—VE9CL Winnipeg, Canada. Daily ex-
cept Sun., 6 P.M. till 8:30 P.M.
48.86—WBXK Plttsburgh Pa. 4 PM. to 11
daily. Late Saturdays.
48.95—YV11IBMO Maracaxbo Venezuela. Broad-
casts, 8 to 11 P.M.
49.18—W9XF Chicago, Ill. 3:30 P.M. to 1
AM. daily.
49.18—W3XAL Boundbrook, N. J. Saturday 4
P.M. to midnight. i
49.20—-JB {Bohannesburg. South Africa.
49.22—-VEIGW owmanville, Can. Week days,
3.9 P.M.. Sun 11 AM.-7 PM.
49.29—VE9BJ St. John . B. Near 5§ P.M.
and 11 P M
49.3—W9XAA Chicago, Il Relaya WCFL,
Sun. 11 AM.-9 P.M.; Wed,
Sat., 8:30 AM to 9 P.M
Tues, and Thurs.,, 8:30 AM
to 8 P.M.
49.42—VESCS Vancouver, B. C. Sun. 3:30 P,
M. to Midnight. Frii at 0 to
1:30 A M.
49.50-WSXAL Cincinnati, Ohio. 5§ A.M.-9:30
M., 12:30-2:30 P.M. and 6
P.M. to 12:30 midnight.
49.50—VQ7LO Nalrobl. Kenya, Africa. Daily
11 AM.-3:30 P.M, ues.
Ahg-‘: A.M. Thuraday 8 A.M.
to
49.50—CMCI Havana. Cuba. 9 P.M.-11 P.M.

Wave

Length  Call Location

49.51—-Z1.2ZX Wellington, N. Z. Mon., Wed.,
Thur., Sat., 2:15 to 6:15 A.M.

49.59—VE9HX Halifax, N. S. Mon., Tues., 6-
10 P.M. Other days 6.7 P.M.

49.96—VESDR Drummondville, Can. Relays
CFCF, 7 P.M. to 12 Midnight.

50.00—RWS9 Moscow, U.S.S.R. A.M.-1
AM., 2 P.M.-5 PM Daily.

50.00—HKD %ahr;anqmlla, Col. Daily "8-10

50.26—HVJ Vatican City. Broadcasts daily,
2-2:15 P.M., Sun. 5-5:30 A.M.

50.60-HKO Medellin,  Colombia. Mon.,
Wed., Fri. 8 to 10 P.M., Tuel,
Thﬁrs. Sat. and Sun., 6 to §

51.00—HKB ;I(‘\mi':]:i\'dCOlombla' Irregular near

51.72—VK3LR Victoria, Australia. Heard 2
AM. to 6:30 A M.

52.70—FIUI Tanananvc Madagascar, Sat.,

M Other days 9: 15

ll 15

58.00—PMY Bandoeng, Java. 12:40 to 2:40
A.M. and 6:40 to 9:40 A M,

62.50—W2XV Long_Island Clty. N Y. Wed.
and Fri. 8 till 10 P.M.

62.56—VE9BY Lorl;ttlon Canada. Saturday mid-
nig|

70.1—-RV15

Khabarovsk, U.S.S.R., 3 A.M..
9 AM.

wWWwWw americanradiohistorv com
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AN ALL-WAVE TUNER

To Go Ahead of 465 kc I-F Amplifier

By Herman Bernard

25meH
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Circuit for constructing a calibrated all-wave tuner, going from 540 ke to nearly 40 mc. To insure oscillation at

the highest frequencies, which approach the ultra frequencies, two tubes are used in parallel in the oscillator.

There will be enough stray coupling, including that between adjacent switch sections, to make unnecessary any
special external means of uniting oscillator with modulator.

HE construction of a tuner to feed a

465 Kc intermediate amplifier is dia-

gramed in Fig. 1. The tuning ratio
for the broadcast band is 3 to 1, which is
applied also to the first shortwave band.
After that, when the frequencies become
more crowded, there are various methods
that may be introduced, but none simpler
than using only about half the dial displace-
ment, so that, with the types of tuning con-
densers now popular, there is straight fre-
quency line distribution over this plate area.
By this method, also, the frequency ratio is
reduced to 2 to 1, as a compromise for the
benefit of the high frequency bands, for all
methods of wide-band coverage introduce
some compromises.

Ratio of Dial

It is advisable that the dial have a high
reduction ratio, say around 30- to 1, and
then the use of only 90 degrees of the dial
rotation, instead of 180 degrees, does not
become a serious handicap. While electrical
considerations govern the spreadout or
crowding of high frequencies on the dial,
mechanical considerations can take care of
sufficient dial separation to make the tuning
seem less congested.

After all, ease of tuning is what matters,
and the frequencies would be fairly well
spread out.

On this basis computations have heen
made, allowing for a condenser with maxi-
mum of 400 mfd., which is close to the real
maximum of the so-called 350 mmfd. group.
since the trimming capacity must be added,
and besides the run of condensers is around
360 mmfd. without the trimmer.

Table Explained

In the preparation of the following table
it will be noted that the minimum capacity
of the signal level is lower than that of the
oscillator level, which is necessary for good

tracking in the broadcast band, and to carry
out the tracking at the higher frequency
bands the inductance is chosen accordingly.
The respective capacity minima are 44.4 and
33 mmfid.

The maximum capacity at the signal level
prevails for the broadcast band and the first
short-wave band, since the 3-to-1 frequency
ratio is maintained in both these instances.
However, for the higher frequency bands
the maximum selected is 177.6 mmfd., which
is approximatelv the capacity at which such
condensers stop vyielding a straight fre-
quency tuning line and become something
more crowded. So for this band the dial
would be turned onlv to, say 30, instead of
all the way to 100, as which was true in the
two previous bands.

Of course, if one so desired, he could tune
to lower frequencies, considerably overlap-
ping the next lower band, simply by going
to higher numbers than 50, but better results
are obtained by using each band only for the
frequencies intended, because the primaries
and ticklers have been selected on that basis.

Tabulation of Constants
Here is the table:
Signal Level

ke mmfd. 18
540-1,620 444-400 .............. 220
1,620-4.860 444400 .............. 231
4.860-9,720 44.4-1776. . ... ..., ... 4.8
9720-19440  444-1776............. 1.1
19.440-38,880 44.4-1776............. 0.3

Oscillator Level

ke mmfd. L Cp
1,005-2,085 53-230 ........... 110 520
2,085-5.325 53-260 ........... 17 730
5.325-10,185 53-1776.......... 47 0
10,185-19,905 53-177.6.......... 10 0

1990530345  53-1776. .. .. . 03 0

The signal level refers to the carrier fre-

www americanradiohistorv com

quencies of the stations to be tuned in at
that level. The capacity of the condenser is
in  micro-microfarads. L, under Signal
Level, refers to the inductance for the first
and second coils from left in the diagram.
The frequencies actually covered by the
combinations of coils and condensers are
noted both at the signal level and at the
oscillator level, Of course, the oscillator
level is simply higher than the signal level
by the amount of the intermediate frequency,
Thus, add 465 ke to the signal level and you
have the oscillator level. The minimum ca-
pacity for the signal level remains unchanged
throughout, at- 44.4 mmfd., and the minimum
capacity of the oscillator level remains un-
changed likewise, at 53 mmfd. However.
though the signal level capacity is reduced
from 400 to 177.6, throughout, the oscilla-
tor effective capacity is reduced for two
bands by a series or padding condenser,
hence the maximum oscillator capacity cited
is the effective result, obtained when the
408.6 mmfd. oscillator condenser’s maximum
has the padding condenser in series. Actual-
ly this maximum for the oscillator, with-
out padding is, 408.6, because the trimmer
is 8.6 mmfd. greater than at the signal level.
The padding capacity in the righthand
column is approximately correct, so that
any adjustable means will strike the exact
point. A fixed mica condenser and a small
adjustable condenser could be put in parallel
to accomplish the result.

Calibration Ideas

The method of using the full dial and
full capacity spread for two bands, and
hglve the mechanical displacement of the
dial for the next three higher frequencies,
has its advantages, principally in that
straight frequency line tuning is introduced,
and no series, parallel or other special capac-
ities have to be cut in.

Besides, since there are only two ratios,
if the dial is to be frequency-calibrated, this
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may be done on the basis of two calibra-
tions, one for each ratio, with the proper
frequencies written in.

For the two lower frequency bands this
would amount merely to putting the right
numbers on top and on bottom of a divi-
sion bar, while in the other instance the
same procedure would be followed, except
that another tier of numbers would be in-
troduced. However, it should be remem-
bered that the two low-frequency bands
would be directly and evenly related to
each other, the higher frequencies being
three times as great, whereas the third band
would not be related to either of the lower
ones, but the two remaining higher bands
would be related to the first 2-to-1 ratio
band by the factors 2 and &.

Coil Information

All the coils for a given stage are shown
as being in one shield can. If the shield
is 3" diameter aluminum, and the coils for
the two or three lower {frequencies are
layer-wound on dowels that have circular
pieces at the ends to hold the wire in place
as it is wound, the total result can be com-
pactly accomplished. The two smaller coils
may be solenoids.

For the low-frequency coil (broadcast
band), the r-f secondaries may consist of
225 turns of wire of the approximate size
of No. 29. If the primarv is wound on the
same basis, as a separate coil to be related
to the other by location, then since the in-
sulating rings will have a thickness that pro-
duces a considerable space between the
windings, the primaries should have more
than the usual one-quarter of secondary
turns, and primaries of half the number
of secondary turns would be satisfactory.
The broadcast oscillator coil would have
125 turns. The tickler would have 60 turns.

The data given will be sufficient for the
broadcast band coils.

With such information the first coil may
be wound, and the two separate parts held
together by a rod through the central hole
in the round pieces. This preferably should
not be metal, so bakelite may be used, or
other insulator, although the loss in the
broadcast band is small if a brass screw is
used. An iron screw is more loss-provok-
ng.

The coils are wound in layer fashion, the
wire simply being turned on the bobbin-
like form until enough turns are on, as de-
scribed, to accomplish the result.

With that much information the set may
he built, the intermediate channel lined up
with a modulated test oscillator, at 465 ke,
and then the other coils may be wound ex-
perimentally. For instance, the first tube
may have the a-c line connected to plate,
instead of the rectified and filtered B volt-
age, and may be turned into an oscillator.
by using primary as feedback coil. The
modulated oscillation will come through if
the condenser is removed from the second
stage. Then harmonics of the test oscilla-
tor (an extra instrument, the one used for
i-f lining-up) may be used for determining
the number of turns on an experimental
coil, and the coil for the succeeding stage
duplicated, with a snecial oscillator coil only
for the second band. After that all coils
for a given frequency level are made alike,
except that slight turns-removal may be
necessary to make un for the difference in
minimum capacities.

The Paralleled Tubes

The mutual conductance of the local oscil-
lator in the receiver is too low for any
considerable response at the very high fre-
quencies unless two tubes are used in parallel,
and since they mav as well be included for
the broadcast band and between-bands, that
is done, and convenience served without any
impairment of results whatsoever.

Thus the coils are stacked up in the same
cans for the same stage, three shields are
used, fifteen coils (counting primary and
secondary as one coil) and accurate calibra-
tion will be possible.

at $6 without any other premium.
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Accurate Settings of Oscillators

FTER an oscillator has been calibrated
A accurately how is it possible to return
to the same frequency by setting the

dial? What sort of dial should be used?
Are there any special dials or arrangements
by which the accuracy can be increased —

If we assume that the circuit has been
stabilized so that the frequency does not
change with filament and plate voltages, and
also if we assume that the temperature has
no effect, the accuracy with which the fre-
quency can be set depends on the dial of
the condenser. We can get a dial that can
be read directly to one part in 1,000, full
scale, and that can be estimated to one part
in 2,000. If the capacity range is C and
if it is a linear condenser, we can read the
capacity to C/2,000. The frequency change
due to a small change in the capacity is
dF=FdC/2C, where C now is the total
capacity in the circuit. If we assume this
to be equal to the range of the condenser we
can substitute C/2,000 for dC. Hence dF is
equal to F/4,000. If the frequency is 1,000
ke, we can set the oscillator to within 250
cycles. We could use a scale on the con-
denser such as is used on transits or spec-
troscopes where it is possible to read at
least one part in 7,200. That would increase
the accuracy of the setting in direct propor-
tion to the accuracy of reading the scale.
Or it would be possible to use an optical
arrangement to increase the accuracy still
more. For all practical purposes a dial that
can be estimated to one part in 2,000 of
full scale is good enough, and such a dial
need not be more than 4 inches in diameter,
or at most 6 inches. It is always possible
to have a high minimum capacity in the
oscillator and therefore a narrow range for
each coil. The accuracy of the setting can
then be greatly increased. Suppose, for
example, that the oscillator only goes from
900 to 1100 kc and that the condenser used
for tuning has a range of 500 mmifd. This
condenser could be arranged so with other
condensers that the whole range would have
to be used to change the frequency by 200,000
cycles. An accuracy of better than 100 cycles
would be possible, or one part in 10,000.

£ * *

Effect of Suppressor

WHAT IS the purpose of the suppres-
sor element in a screen grid vacuum tube
and in what way does it help to improve
the operation of an amplifier?>—T.H.M.

'If electrons strike the plate at a suffi-
cient speed they release other electrons
from the plate and cause what is called
secondary emission. The electrons will
have sufficient speed when the screen vol-
tage is high and especially when the plate
voltage is much lower than the screen
voltage. These electrons may flow from
the plate to the screen and thus cause a
negative plate current. At any rate they
retard the flow of electrons in the proper
direction. The function of the suppressor
is to prevent these electrons from inter-
fering with the normal flow. The effect
of the suppressor in an amplifier is to
allow a much higher plate swing and
hence a greater output and a greater
amplification. In the 24, which has no
suppressor, the plate voltage cannot fall
below about 100 volts when the screen
voltage is 90 volts, In the 34, which has
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a suppressor, the plate voltage can fall to
about 40 volts, when the screen voltage is
67.5 volts. 7That is, when the tube has no
suppressor the plate voltage cannot even
be allowed to become equal to the screen
voltage, while in the 34 it can be allowed
to fall much below. A tube with a sup-
pressor grid cannot be used as a dynatron
oscillator for it functions because of the
effects of secondary emission. However,
if a tube has a suppressor that is brought
out to a separate pin, it can be given a
voltage that will give the required charac-
teristic.
*

* Xk
Small Variable Condenser

WOULD IT BE practical to make a
small variable condenser by attaching a
circular metal disc to the end of a screw
and then mounting a stator plate so that
when the screw is turncd the plate at-
tached to the screw would move toward
or away from the stator plate? It seems
to me that a very fine gradation in ca-
pacity could be obtained in this manner.
Are there any difficulties?—W.E. M.

The difficulties are mainly mechanical
First of all it is difficult to attach the plate
to the screw so that it will not wobble.
It must be accurately at right angles to
the axis of the screw. In the second place
it is difficult to keep the screw itself from
wobbling. If the machining has been
done well, 1t will work out all right. A
very fine gradation in capacity is possible,
first by making the pitch of the screw fine
and second by making the mean distance
between the two plates large. Perhaps
an easier construction is to have the mov-
able plate in the form of a book leaf and
make the screw x;rklogke one edge of it.

*

Dynatron Oscillator

IN WHAT MANNER does the plate
current vary with the bias on the control
grid in the region where a screen grid
tube works as a dynatron oscillator, that
is, in the region where the resistance
characteristic of the plate circuit is nega-
tive? Or, how does the negative resis-
tance characteristic vary with the control
grid bias?—R.L.

The slope of the plate voltage plate cur-
rent characteristic increases as the grid
bias decreases, that is, the negative re-
sistance decreases as the bias decreases.
FFor the 24A tube the plate current is zero
when the plate voltage is about 20 volts,
the screen voltage being constant at 90
volts. For any given plate voltage the
negative plate current increases as the
bias decreases. The positive plate cur-
rent, where it is positive, also increases as
the grid bias decreases. These variations
are consistent with the increasing slope
as the bias decreases. These facts indi-
cate that the output of a dynatron oscil-
lator can be modulated by impressing an
alternating voltagf 0:(1 the control grid.

*

Variation of Capacity of Condenser
DOES THE CAPACITY of a conden-

ser vary when the rotor plates are moved
in the direction of the axis with respect
to the stator plates? It seems to me that
there should be no change, for there is
no change in the areas of conductors fac-
ing each other. Yet we are told that to
make adjustments in the capacity we
(Continued on next page)
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If one has a tuning meter,
and the needle moves in
the direction opposite to
that marked “tune for
greatest swing,” putting
the meter in a reversed-
phase circuit will make
the action correspond
with the directions on the
meter. Some suggestions
for the new location are
contained in answer to a
question on this page.
Readrite’s tuning meter
is illustrated.

(Continued from preceding page)
should move the rotor plates in this man-
ner, and usually there is a provision for
making the change.—W.C.B.

The capacity of a condenser having
plates of areas A and a separation d may
be expressed by A/d. That is, the capacity
is proportional to the area and inversely
proportional to the separation. Now sup-
pose that the total distance between two
stator plates is D and that the thickness
of the rotor plate between them is negli-
gible, or rather let us assume that the dis-
tance between the two stator plates exclu-
sive of the space occupied by the rotor is
D. Now let us assume that the rotor
plate is not in the center and that the dis-
tance between one stator and the rotor
is d and that the distance between the
other stator and the rotor is D—d. We
then have two capacities, one proportional
to A/d and the other to A/(D—d). The
sum of these two capacities is propor-
tional to AD/d(D—d). If this expression
remains constant as d is varied, the ca-
pacity does not vary as the rotor 1s shifted
in the direction of the axis. It is obvious
that it does not remain constant, for as
d becomes zero the capacity becomes infi-
nite and again as D—d becomes zero the
capacity becomes infinite. We suspect,
therefore, that there is one value for d
which makes the capacity minimum, and
from the nature of the case it would
appear that the capacity is minimum when
d is one-half D, that is, when the rotor
plate is half way between the stator. This
suspicion is verified by minimizing the
expression. The minimum occurs when
D=2d. If the displacement is 10 per cent.
of d, the increase in the capacity is only
one per cent. But if the displacement is
50 per cent. of d, the increase is 33 per

cent. For greater displacements the
capacity increases very rapidly.
x * %

Use of Tuning Meter

HOW CAN I use my tuning meter so
that it corresponds correctly to the direc-
tions on the meter? Instead of tuning for
greatest swing for resonance it tunes back-
ward, that is, for least swing—J. W.D.

That has nothing to do with the meter
but with the way you use the meter. If
greatest swing, as indicated on the needle,
means most plate current, then the meter
should be in a circuit that modulates up-
ward, If greatest swing means least cur-
rent, then the meter should be in a circuit
that modulates downward. Whichever way
it is, if it is wrong now, putting the meter
in a phase-reversed circuit will cure the
trouble. Suppose you have the meter now
in series with a B plus lead. Suppose you
haven’t automatic volume control, although
tuning meters are recommended only for
such circuits. Then as the signal increases,
the plate current increases (upward modula-
tion), and, as you say, the meter works
backwards. But if you will insert a series
resistor of a few thousand ohms, connected
one side to B plus, other side to the com-
mon B lead to the tubes previously measured
by the meter, and now connect the meter
from this common lead to ground through
a resistance large enough to prevent full-
scale deflection, the meter acts as a volt-
meter, measuring the change in voltage ap-
plied to the plates, and this voltage is less,
the larger the signal (downward modula-
tion). This will correct your trouble. If
you have a 55 or other duplex diode type
tube, the meter in the plate circuit, if diode-
biased grid is used, will modulate down-
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ward, or, to reverse the situation, used fixed
bias, and it will modulate upward.
x k%

Input to 2A6

WHAT should the operating bias of a
2A6 duplex diode high mu triode be when
used &5 a resistance coupled amplifier? How
much signal voltage can be safely used on
the tube? If it is diode biased is there
danger of overbiasing the tube so that there
is no output?—W.R.B.

The operating bias on this tube when the
voltage in the plate circuit is 250 volts should
be 1.35 volts. This does not change when
the value of the plate load resistance is
changed because it depends only on the volt-
age in the plate circuit. The peak of the
signal voltage should not exceed the bias,
that is, 1.35 volts. Yes, there is danger of
overbiasing the grid when the tube is used
in a diode biased amplifier. The drop in
the load resistance on the diode should not
exceed a peak value of 1.35 volts, measured
at the highest percentage of modulation.
When it is used in this manner there should
be thorough control of the amplification
ahead of the tube or else there should be a
potentiometer load resistance on the diode so
that the input to the triode may be varied
at the grid. That is the maximum peak of
a modulated wave that controls the overload-
ing is often forgotten and it may be for
that reason that tubes often overload when
the signal voltage peaks are less than the
bias, when the unmodulated peaks are meas-
ured. . xx

Measuring Small Resistances

IS IT POSSIBLE by means of a resistance
meter to measure accurately resistances less
than 10 ohms? If so, please outline the
method—K.D.C.

Yes, it is possible. Connect the resistance
in shunt with the meter terminals and obtain
the resistance in terms of the meter resist-
ance. If the external resistance is large it
is only necessary to consider the unknown
across the terminals and the meter resistance.
A detailed explanation of this method will
be found elsewhere in this issue.

* x %

Low Frequency Oscillator

CAN YOU SUGGEST a design of an
oscillator that will generate a frequency of
the order of 10 cycles per second? I pre-
ix’nﬁe that such an oscillator is possible.—

Hook up a Hartley type oscillator with
two 30-henry choke coils in series. Connect
the junction between the two chokes to the
cathode, one free terminal to ground and the
other to the stopping condenser in the grid
circuit. Use a stopping condenser at least
‘}_mfd. and a grid leak of about 10,000 cycles.
Connect a large condenser across the two
chokes, that is, from the grid end to ground.
A condenser of between 4 and 5 mfd. should
give a frequency of 10 cycles per second.
There is no guaranty that it will oscillate,
for that depends on the coils used. Do not
use electrolytic condensers.

x x %
Measuring Capacity
HOW CAN an a-c voltmeter be used for
measuring the capacity of a condenser? I
have a voltmeter that measures up to 500
volts a-c and it is an instrument that takes
one milliampere full scale—W.C.B.

First measure the line voltage with the
voltmeter., Call it E. Then put the con-
denser in series with the line and measure
it again. Call the new value of voltage, as
read on the meter, V. Find E/V. If you
call this ratio r, the formula for obtaining
the capacity, assuming that the line fre-
quency is 60 cycles per second and taking
account of the fact that the resistance in
your meter is 500,000 ohms, is C=0.00265/
(r2—-1)*%.  This formula covers a rather
wide range of capacities for- with the meter
In question r can be any value between about
1.01 to 23. That is, the measurable range
would be from 0.000115 to 0.02565 microfarads.
If a lower voltage is available one of the
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Grid bias qut.estionis are a.ns.wered herewith and illustrated in the diagram. Self-bias applies to the 58 and 2AS
tubes, while grid-leak bias applies to the oscillator of the 2A7 and diode-bias to the amplifier of the 55.

lower ranges could be used for measuring
larger capacities.
* *
Manual and Automatic Control

WOULD IT NOT be possible to combine
the automatic and manual volume controls
so that the drop in the diode load resistance
could be applied in part or in full to the con-
trolled tubes. It seems to me that this can
be done by connecting all the grid returns
from the controlled tubes to a slider on the
potentiometer used as load resistance on the
diode? Let us hear your comments on it.
—F.W.R.

There is no reason why this could not be
done. When the potentiometer slider is set
at the megative end of the resistor the control
is full and when it is set at an intermediate
position there is little control. On weak
signals it could be moved over toward the
cathode and then there would be very little
avc. On strong signals it could be moved
to the other end and then there would be
all the avc. available. But as a manual
control it would not be much good. If the
volume were too great when the slider is
over on the negative end there would be
nothing that could be done to reduce it. This
would have to be manipulated with another
control in the audio end, perhaps with a
potentiometer connected in parallel with the
first, the slider of the second going to the
grid of the triode in *the* detector.

%

Measuring Resistance with
Voltmeter

IS IT possible to measure resistance by
means of a voltmeter and a battery? If so,
will you please describe how it is done?
The reason I ask is that an ordinary resist-
ance meter is nothing but a voltmeter.—N.]J.

Yes, it is possible if the resistance inside
the meter is known, and it is known when
the sensitivity of the instrument is known.
Let us assume that the highest voltage read-
able with the meter is V volts. Also let us
assume that we have a means available for
getting a voltage equal to this, so that we
can get a full deflection on the meter. Now
let us connect an unknown resistance in
series with the voltmeter and measure the
same voltage again. Let us say this time
the meter reads Vx volts and that the resist-
ance we have inserted is Rx ohms. We have
then Rx=Ro(V/Vx—1), in which Ro is the
internal resistance of the meter. If the full
scale reading of the voltmeter is 100 volts
and the instrument has a sensitivity of 1.000
ohms per volts, Ro=100,000 ohms and
V=100 volts. Hence in this particular case
the formula reduces to Rx=100,000(100/
Vx—1), and we have the unknown resist-

ance in terms of a single quantity which we
read.
* ok *
Definitions of Bias

PLEASE EXPLAIN what is meant by
(a) self-bias, (b), diode-bias, (c) leak-bias,
(d), leak detection.—O. L.

The circuit diagram on this page should
be consulted. Self-bias is the bias arising
from the potential difference across a resis-
tor through which flows the plate current
of the biased tube, which is true of the 58’s
and the 2A5 in the diagram. Diode-bias is
the biasing of the grid of an amplifier by
t}}e rectified signal voltage obtained from a
diode. Thus in the 55 the input to the grid
of the amplifier (one of the units in the
same envelope) is equal to the rectification
of the signal, when the potentiometer is at
extreme left, but as the potentiometer is
used as volume control, values of voltage

from maximum to zero may be taken off.
Leak-bias is such bias as results from the
flow of grid current and is desirable only in
detector circuits, as it introduces unwelcome
distortion in amplifier tubes and runs up the
the plate current. In the amplifier there
is no stopping condenser between the grid
and the grid load to accumulate electrons
so that the plate current would decrease in-
stead of increase. Leak detection is inten-
tional leak-bias and is illustrated in the
oscillator section of the 2A7. Between the
grid and the tuned circuit is a fixed con-
deqser. The grid would be open unless a
resistor were interposed, and besides this
resistor establishes a potential difference
proportionate to the grid current flowing.
In this case the higher the grid current, the
more negative the grid, and this is really
diode-bias, where grid to cathode is diode
and grid to plate is amplifier anode.
(Continued on next page)
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The 55 used as a single diode, instead of as a diode combined with triode,

or two diodes combined with one triode.

In the illustrated example the

voltage that may be put in, assuming R is 500,000 ?hl.ns, may equal 100
volts, without danger of overloading the tube. This 1s.of course much
more than would be put in actually, and besides the bias on the 2A5’s

should not be more than 20 volts.

Diode feed to push-pull output, using

resistance coupling, is illustrated.

(Continued from preceding page)
Push-Pull Resistance

AS I WOULD LIKE to have a diode
detector that would stand a good input,
please show a way to couple to 2AS out-
put, single or push-pull. The rectified volt-
age may be constantly around 20 volts, or
rise a bit more on occasions.—T. N.

The 55 used as a single diode is illustrated.
It is preferable to tie grid and plate to the
cathode, and use the two anodes united for
a single anode. As thus constituted, of
course, the result is a single operating anode
and a single operating cathode. The load
resistor, R, is between return of the car-
rier input circuit and cathode. So in respect
to a midpoint on R the voltages at opposite
ends of this resistor are equal but opposite,
which is the push-pull requirement. The
midpoint is in the next circuit and reflected
back. By using stopping condensers C and
C1 we avoid d-c potential conflict. Thus we
feed push-pull 2AS5’s by resistance coupling.
If a voltage greater than the equivalent of
the bias on the 2A%’s is put into the grids
of those tubes, of course the output will be
overloaded. But the diode detector will
stand considerable, up to say 100 volts, if
R is 500,000 ohms.

* * *

Use of 53

DURING the last few months I have been
experimenting with the 53 tube, trying to use
it as an audio amplifier, both for power and
for voltage. So far I have had very little

luck. It seems to distort the signals very
much. Can you explain why this might be
so?—W . E.B.

The 53 is a high mu tube and it will not
stand much signal voltage. If it is used
as a driver or as a power amplifier in a
Class A hook-up it takes a bias of 5 volts,
the plate supply voltage being 250 volts. If
the peak of the signal is equal to the bias
the power output is 400 milliwatts. Beyond
that the distortion is great. As a Class B
amplifier with 300 volts applied in the plate
circuit the output is 10 watts, but to obtain
this a driver must be used. The tube has
also a high plate resistance so that if it is
not loaded up adequately there will be much
distortion even when the output power is
much less than 400 l;nilliamperes.

* *

Time Constant of a Coil

WHAT IS meant by the time constant of
a coil and on what does it depend > —F.W.V.

The time constant of a coil is the induct-
ance divided by the resistance, henries and
ohms being the units. It is a measure of
the rate at which current builds up in the
circuit containing the coil after a steady volt-
age has been applied. The larger the time
constant is the more slowly will the current
come up to its final value. There is a similar
quantity for a condenser, the time constant
in this case being the product of the capacity

and the resistance, farads and ohms being
the units. It determines the rate at which
the condenser will charge after a voltage
has been applied. The time constant of a
coil multiplied by the angular frequency is
what has been called the Q-factor of a tuning
coil. The higher this is the better is the
coil in a tuned circuit, that is, the more
selective is the circuit and the higher the
resonant voltage.
EE

Self Bias Versus Fixed

IN TUBE and circuit discussions different
operating conditions are specified according
to whether the amplifier tube is self biased
or has fixed bias. Why is this difference?
Does not a tube take the same bias regardless
of how that bias is produced >—B.W.

It is customary to prescribe different exter-
nal grid resistances according to the method
of biasing the tube. When fixed bias is
used a lower resistance is usually specified
than when the tube is self biased. The
reason for this is that when the bias is fixed
the grid may go positive on strong signals
and draw grid current. This would cause
distortion if the resistance in the external
grid circuit were high. When self bias is
used the bias increases directly as the plate
current, and that increases as the signal
increases. If the signal tends to drive the
grid positive the self bias increases to prevent
this. Hence there is little chance that grid cur-
rent will flow, and therefore a high resistance
is permissible in the external grid circuit.
The self bias does not increase in this manner
when the by-pass condenser across the bias
resistor is very large unless the tube detects
in the manner of a biased detector. A very
good way of operating a tube is to have

fixed bias and a high resistance in the grid
circuit and then confine the signal to such
values that no appreciable grid current flows.
When distortion appears it is a signal that
the voltage on the grid is exceeding the
permissible value, and then the volume con-
trol should be broughi in}o play.
*

Constant Coupling

YOU MENTIONED something about
constant coupling effect in answer to a ques-
tion recently, but you did not show the cir-
cuit. What is it?>—W. D. C.

The diagram herewith shows one con-
stant-coupling arrangement. For a given
band, say the broadcast band, the mutual
coupling between L1 and L2 is so selected,
in respect to the mutual capacity Cm, that
the load has a constant coupling value. The
input voltage Eg has no effect on the con-
stancy of the transformer action, but of
course what the input voltage is may de-
pend on the effect of C upon the circuit, as
when the resistance of C at small capacities
is high to the high frequencies concerned,
and of course the tube introduces a small
difference whereby exactly constant gain is
not practical, without special extra com-
pensation.

* 4 4

Auto Tube Oscillator

WHICH tube would you recommend for an
oscillator out of the 6.3-volt series? Would
one olf\/I the screen grid tubes be satisfactory?

The most suitable tube for an oscillator
out of this series of tubes is the 37. Another
that is all right is the 85, which would be
selected if there is any need for the diode
built into it. For example, if the purpose
of the oscillator is to generate a voltage to
be rectified for a steady unidirectional volt-
age, the 85 would })e :he‘most suitable.

Measuring High Resistance

PLEASE suggest a method of measuring
very high resistances, say of the order of
10 megohms and higher. As you know,
these cannot be measured with ordinary
resistance meters.—P.L.A.

One way of measuring high resistances is
to construct a resistance meter according
to the ordinary patfern but using high volt-
age and high limiting resistance. As an
illustration of how high resistance might be
measured, assume that a 0-1 milliammeter is
used and that the voltage in the circuit is
250 volts. The limiting resistance will have
to .be 250,000 ohms. If the meter scale has
50 divisions and it is possible to read accur-
ately to half a division we can read a cur-
rent of 1/100 milliampere. To reduce the
current to this value we would have to put
a resistance of 24.75 megohms in series with
the‘ circuit, and that would be the highest
resistance measurable with reasonable accur-
acy.

CONSTANT-COUPLER CIRCUIT

Co

[Ert=— )
T

B+

A constant-coupling transformer, consisting of L1 and
L2, with a mutual capacity, Cm, Ch would be very large
in inductance, and the stopping condenser Co small.
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Here is an 8-tube tuned-radio-frequency set.
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Is it good? Is it so

good that low notes are well amplified? What effect could such a condition have on hum? What precautions
are taken against hum amplification? The questions are answered below.

The Review

Questions and Answers Based on Articles Printed in Last

Week'’s

WHEN a broadcast wave is modulated
by an audio signal of 5,000 cycles per
second, does the carrier frequency vary
by 5000 cycles plus and minus the
a551gned frequency? If it does, how is
this fact reconciled with the limitation that
a station carrier must not deviate by
more than 50 cycles plus or minus? If jt
does not, then how can the side band
frequencies be 5,000 cycles plus and minus
the carrier frequency?

A good station now has crystal control
of the frequency and it is arranged so
that the modulation cannot in any way
affect that frequency. A good station
stays much closer to the assigned fre-
quency than the limit set by federal regu-
lation. Only the amnlitude of the carrier
varies at a rate 5000 cycles per second.
That is, the carrier amplitude rises and
falls in value once in every 1/5, OOOth of a
second. The theory of modulation is such
that a wave modulated by 5000 cycles is
equivalent to three waves, one having the
frequency of the carner, one having the
frequency of the carrier less 5,000 cycles,
and the other carrier frequency plus 5,000
cycles. Sure, the station does send out
the two side frequencies as well as the
carrier. But it does not allow its fre-
quency to vary.

® % %

STATE a method of getting a good
estimate of the low-frequency level of a
test oscillator.

A good estimate of what the low fre-
quency of the test oscillator actually is may
be obtained. Since the receiver frequencies
must be known, either because the frequen-
cies of stations tuned in and beaten agamst
are known, or because the receiver is fre-
quency-calibrated with accuracy, if the
lowest oscillator frequency beats with a
station then the test oscillator’s low fre-
quency is a sub-multiple of the receiver’s
low frequency. It is easier to do the ex-
amples than to get a good idea from the
words, therefore:

LFR

LFIO = —
2 or 3 or4 etc.

Issue

where LFTO==low frequency of test oscil-
lator, and LFR=low frequency of receiver.

* k%

WITH transformer in the 85 plate cir-
cuit, should the bias be self or diode type?
For a battery set, what bias and how ob-
tained ?

Since a transformer is used in the plate
circuit of the 85 triode, a fixed bias is essen-
tial on this tube. It is obtamed by means of
a battery and its value is 13.5 volts. In case
the circuit is powered by a rectifier B supply
it is possible to insert a resistor in the nega-
tive lead of the rectifier and making its
value such as to give the proper bias. The
grid return then would be connected to the
most negative point and the rectifier would
be grounded at the positive end of the bias
resistor. The reason self bias is not used
on the triode is that this could not be done
without putting a voltage handicap of 13.5

* ok %k

WHAT INTERMEDIATE frequency
would you recommend for a short-wave
superheterodyne that is to tune down to
the 20 meter region? Is it better to use
175 kc or frequency more nearly equal
to the broadcast frequencies?

Just what intermediate frequency is se-
lected is not of great importance, but it
may be better, all things considered, to
use a frequency around 450 kc. This is
not too high for the frequencies imme-
diately above the broadcast band and it is
not too low for those of the 20-meter
region. If, however, the frequencies im-
mediately above the broadcast band are
not to be received, the intermediate may
be as high as 1500 kc. When a low
intermediate frequency is used there is
not so much difficulty to make the radio
frequency tuner track with the oscillator.
But then there is not so much radio
frequency selection, either. The latest
broadcast superheterodyne frequency,
namely, 456 kc, is all right for a short-
wave receiver, and it has the advantage
that suitable intermediate frequency trans-
formers can be obtained easily.
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CONCERNING the circuit reprinted at
top of this page, is the low-note response
good, and what relationship does this bear
to hum, and what precautions are taken?

The response on the low notes is ex-
cellent and for that reason some have en-
countered hum. This tendency to hum has
been reduced, without at the same time re-
ducing the low note response, by increasing
the filter resistor in the plate circuit of
the 57 to 150,000 ohms, or even to 250,000
ohms when necessary. If this does not
remedy the hum in some instances, the 56
plate circuit may be treated in the same
manner, that is, by putting a resistance of
10,000 ohms in series with the plate and then
putting a condenser of 0.5 mfd. from the
plate end of this resistor and the cathode,
or ground, whichever gives less hum. This
resistor would go between the B plus ter-
minal, of the transformer and B plus, and
the condenser would go from the trans-
former to ground. The tone control con-
sisting of a condenser and variable resist-
ance in series, should be left across the
transformer primary.

* Kk

IS IT satisfactory to put the volume
control in the grid circuit of the output tube,
if so, when, and with what precautions?

The volume control, located in the grid
circuit of the output tube, is well positioned
from the viewpoint of overload, as the last
tube will overload the first, but sometimes
there will be hum when the control is turned
to low volume levels. This would require
that the 0.1 meg. in series with the grid
leak proper be increased considerably, to the
order of megohms, or that the capacity from
juncture of the two resistors to ground be
increased, and such a capacity increase would
have to be considerable. Sometimes a com-
bination of both remedies is necessary.

* kK

WHAT is the simplest way of measur-
ing a resistance when a milliammeter and
a variable voltage are available?

Connect the resistance to be measured
in series with the milliammeter and with
the variable voltage. Also connect a volt-
meter across the voltage so that the
voltage is known at all adjustments. Vary
the voltage until the milliammeter reads
just full scale. The resistance is then read
on the voltmeter in thousands of ohms per
mlllxampere For example, if the milliam-
meter is 0-1 instrument the resistance is
1,000 times the voltage that gives just full
deflection. If the adjustment is made to
1/10 scale of the same milliammeter the
resistance is 10,000 times the indicated
voltage.
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INCREASING THE SENSITIVITY

Bucking Out Meter’s Steady Current

small current changes when that current

is so large that the changes are
minute in comparison. If the instrument
indicating the current is insensitive enough
to show the total current, the changes will
be so small that they cannot be read, if even
detected, and if the instrument is sensitive
enough for the changes the entire current
will burn it out.

To overcome this difficulty a method of
bucking out the steady current is available,
thus enabling the use of an instrument sen-
sitive enough to give the changes. How this
is done when the changes are those in the
plate current of a vacuum tube is shown in
Fig. 1. A circuit composed of a battery E
and a high resistance R is put across the
meter with the polarity of the battery such
that the current in the auxiliary circuit
flows through the meter in the opposite di-
rection from that of the plate current.

If the internal resistance of the tube is
r and the internal resistance of the meter M
is Rm, then the current through the meter
is given by (EbR—Er)/(rR + rRm +

Rm). But since Rm is very small com-
pared with r or R, the current through the
meter can be written very closely (EbR —
Er)/rR, or as Eb/r — E/R. That is, the
current through the meter is the difference
between the currents that would flow in thé
two circuits that would be formed by short-
ing the meter.

Adjusting to Balance

SOMETIMES it is necessary to measure

At a given value of the plate current we
can select values of E and R such that the
current through the meter is zero. This
would be done at some value of the plate
current about which the variations in the
plate current are to be studied. Then if the
plate current is varied, either by varying the
grid voltage or the plate voltage, leaving E
and R fixed, the current through the meter
will vary, and the variation will be the vari-
ation in the plate current. Since either cur-
rent may be larger, the current through the
meter will flow in either direction. Hence
there should be a reversing switch in the
meter circuit or the instrument should be
one that will read current in both directions.
That is. if there is no reversing switch the

By Graham Ballington
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FIG. 1

An arrangement for measuring the
difference between two currents
with a sensitive current meter.
Small variations in the plate current
can be measured accurately.

meter should be one that has the zero in the
middle of the scale.

Applications

The arrangement can be applied for
measuring the variation in the plate cur-
rent of a screen grid tube when the plate
voltage is low compared with the screen
voltage. Take the 36 tube, for example. If
the grid voltage is zero and the screen volt-
age is 90 volts, the plate current varies be-
tween about 3.1 and 2.7 milliamperes as the
plate voltage varies between zero and 80
volts. There is not much chance of read-
ing the variations accurately if a milliam-
meter having a range of 0-5 milliamperes
is used since the amplitude of the change
is only 0.2 milliampere.

However, if we adjust the auxiliary cir-
cuit constants so that E/R equals 2.9 mil-
liamperes we can use a milliammeter with
a full scale deflection of 0.5 milliampere, and
the accuracy has been increased ten-fold.
We could even do better in this instance
for the amplitude of the change is only 0.2
milliampere. We could therefore use a mi-
croammeter having a range of 0-200 micro-
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amperes. The accuracy would therefore be
increased 25-fold as compared with the or-
iginal. That is comparing under conditions
of equal scales on the meters. Perhaps the
scale on the microammeter would be much
longer and that would increase the accu-
racy still further.

The Object

The object of measuring the plate cur-
rent of a screen grid tube in this region of
voltage is to get the value of the negative
resistance and hence to determine the likeli-
hood of oscillation when the tube is used in
a dynatron circuit.

In a test of this type on the 36 under the
conditions stated the resulting negative re-
sistance was 67,000 ohms. In a test on the
24 under similar conditions gave about 73,000
ohms. Therefore both these tubes are about
equal as far as the negative resistance is
concerned.

Will they oscillate when they are con-
nected in a dynatron circuit, assuming that
the resistance of each is 70,000 ohms? The
condition for oscillation is that r = L/RC,
in which r is the absolute value of the nega-
tive resistance, L the inductance of the
tuning coil, C the capacity across it, and R
is the radio frequency resistance in the coil.
This equation holds when the oscillation has
settled down to the steady state. That con-
dition that oscillation shall start is that r
be less than L/RC.

Oscillation Condition

Obviously what determines whether the
circuit will oscillate, for a given value of
the negative resistance, is the value of L/C,
or on the effective resonant resistance of
the parallel tuned circyit. Assuming that
R is 10 ohms, what is the limiting value of
the L/C ratio? It is 700,000 ohms. It is
not likely that such a high ratio will be
obtained over a wide frequency range. If
the inductance is 250 microhenries, the value
ordinarily used in a broadcast tuner, the
limiting value of the condenser is 358

mmfd. With the inductance and resistance
assumed, oscillation is likely over the entire
broadcast band, but the circuit may stop
oscillating before
550 ke.
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In a circuit like this the bucking method explained above comes in very handy
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Station Sparks

By Alice Remsen

BIG DAYS AND NIGHTS AT NEW
N.B.C. STUDIOS

The National Broadcasting Company has
moved bag and baggage to Radio City, and
what a wonderful place it is. Seventy
stories high and covering four full city
blocks, containing within itself theatres, of-
fice buildings, shops, studios and executive
offices. It was over two years in the mak-
ing and now it is finished and houses the
last word in furnishings and technical equip-
ment, including even space for the special
needs of television when that eagerly await-
ed art becomes really practical enough to
make a part of our everyday life, as radio
is today. The NBC has appropriated nine
floors for its special use in the center build-
ing constructed for the needs of broadcast-
ing. It is extremely spacious. I lost my-
self three times the first day I tried to find
the program department, Artists Bureau and
music library. One must get used to it all
over again. ]

The most interesting part of the dedica-
tory program on November 1lth was the
transatlantic conversation between David
Sarnoff from London and Owen D. Young
and others here in New York—a really
amazing piece of work.

WRITERS COMING INTO THEIR
OWN.

A matter for rejoicing among scribes is
the fact that radio is at last recognizing the
extremely important part played in .the
broadcasting field bv writers. Petgr Dxxo_n
has pointed out, time and time again, m his
column in the New York Ewvening Suw the
need for using experienced writers in radio
instead of using slapdash continuity, badly
constructed dialogue, and poor rhyme,
rhythm or reason in plot and story. At last
the eyes of sponsors are open and 'ghey are
calling in men of action and experience to
take care of their writing needs; and au-
thors are being given due recognition of
their work. A short while ago writers
seemed to be ashamed of their radio activi-
ties; one reason for this sense of shame was
the ridiculously low price paid fpr radio
material, fifty dollars being considered a
very high price per script: that is change;l
now, writers, particularly the comedy vari-
ety, are being paid famulous sums and keep-
ing the rights to their scripts also in some
instances. Jolly good thing, too! . . .

MARIE ON AGAIN

“Marie, the Little French Princess,” has
been renewed over WABC for another thir-
teen weeks. This is a four-a-week script
series sponsored by Louis P_}‘xilippe, In_c.,
portraying the adventures of Princess Marie,
who has come to America incognito, as
Marie Bertrand, in order to escape the
tedium of court life. Tuesdays, Wednesdays,
Thursdays and Fridays, WABC and net-
work, 1:00 p. m. . . . The “Conclaye of
Nations” series started over Columbia on
November 19th. This series, which takes
the form of a tribute to an individual nation
on each program, will be heard each Sunday
at 10:30 p. m., at which time the Ambassa-
dor or Minister of the country being saluted
will speak to the radio audience; Channon
Collinge will supply the musical background
with his orchestra.. . . . Frank LaForge,
internationally known concert pianist and
teacher, will resume his weekly chamber
music concerts over WABC and chain, each
Wednesday at 3:30; Mr. La Forge will pre-
sent outstanding pupils of his in song and
instrumental recitals. . . . Olsen and John-
son are what might be called “commuting
comics,” for while thev are plaving with

their stage show, “Take a ‘Chance,” through
the Middle West they must dash back each
week for their “Swift Revue” broadcast on
the stage of tke Civic Theatre, and then
dash back again for a Saturday matinee
with the show, playing such towns as St.
Paul, Milwaukee, St. Louis, Cincinnati,
Cleveland and Detroit; of course, they have
a private plane at their disposal all the
time. . . .

MAY SINGHI BREEN IS SAD

I was listening to May Singhi Breen and
Peter de Rose one morning recently and
wondered what on earth was wrong with
May, who usually is so fine; she seemed
to have the “sniffles”; I called the studios
after their broadcast and condoled with May,
telling her what to get for her cold. May
answered, “Why, Alice, I haven’t got a
cold!” T said, “Well, there was something
wrong with you this morning; what’s the
trouble?” Then May began to cry in earn-
est; it appears that her daughter, Rita
Lherie Breen, had been married the day be-
fore to Lieutenant Byram Bunch, U.S.A.
and had left immediately for Hawaii, as the
bridegroom had been ordered there for two
years; poor May misses Rita; they had
never heen separated since Rita’s birth. . . .
Alois Havrilla was responsible for the first
broadcast of Ethel Merman, in 1924; Ethel
admits she was scared to death, but has
never forgotten the debt she owes Alois
Havrilla, for at that time she was not sure
she could sing, and the encouragement of
Mr. Havrilla meant a lot to her. . . . Alice
Davenport, who plays the feminine lead in
Ray Knight's “Wheatenaville” program, is
the daughter of Dr. and Mrs. William Bill-
ings Davenport, who formerly were stage
people: Dr. Davenport played for a time
with William Faversham, and also E. H.
Sothern; in spite of her theatrical back-
ground, Alice admits that she went through
the most agonizing stage and mike fright
at the beginning of her career. . . . Smilin’
Ed McConnell has a tremendous audience of
farmers who claim that Ed puts on the best
farm relief programs in the country; prices
may “faw down and go boom,” but old Ed’s
smile seems to go on forever; his intimate
manner gets under the skin; he can pick up
almost any song and put it over until it
sticks, and between numbers his conversa-
tion draws the family just a little bit nearer
to the loudspeaker thap do a good many
other radio artists; however, Ed does not
exactly prefer to be called an artist; he
claims he’s just got a world of friends and
that he likes to talk and sing to them; he
draws a tremendous amount of mail through
his Early and Daniel Tuxedo Foods pro-
gram, which is broadcast from WCKY, in
Cincinnati, through the Center of Popula-
tion Group, which includes WHAS. Louis-
ville, and WSM, Nashville, Tenn.; this pro-
gram goes on each Tuesday evening at 7:15
p. m.

THE BOSWELLS ARE BACK

The Boswell Sisters, Connie, Martha and
Vet, have returned to New York, after a
triumphant visit to the scene of their strug-
gling start in Hollywood, and will once
more bhe heard over a nation-wide network,
via WABC-Columbia, each Monday and
Friday at 11:15 pm. EST.; a twist of fate
and the twists of millions of radio dials
throughout the country were responsible for
the fact that the Boswells, while taking a
five weeks’ rest on the West Coast, were
asked to interrupt their vacation to appear
in the Constance Bennett motion picture
“Moulin Rouge” several years after they
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A THOUGHT FOR THE WEEK

WILLAR'D ROBISON paid off a mori-
gage against his home with his royal-
ties on “Cottage For Sale,” one of last
year's big song hits over the radio. You
caw't tell Mr. Robison—and get away with
it—that radio repetition of a number will
kill it before the sales reach a profit for
publisher and writer. He knows better.

had made a quite futile effort to crash the
gates of Hollywood studios—but this time
they were sent for—went—and conquered!
. . . Abe Lyman has a new series of late
dance programs over WABC and the Co-
lumbia network from the Hotel New York-
er, Mondays and Thursdays from 12:30 to
1:00 a. m. and on Saturdays from 12:00 mid-
night to 12:30 a. m. . . . Julius Tannen, glib
comic of the Seven Star Revue, in addition
to being a funny man is also a “discoverer” ;
it came out during a recent “Meet the Art-
ist” interview, that the sad-faced joker dis-
covered a young fellow playing the violin in
1912, during his engagement at a vaudeville
house in Dallas, Texas; the young fellow
was a “number two” act, and his violin
playing was not so hot, but Tannen was
very much intrigued by the chap’s person-
ality; and so he offered to write the young
man some material and coach him in speak-
ing them from the stage; he did so, and
after a few days the young man was doing
a swell job, and Ben Bernie, for he was the
young man, has been doing a swell job ever
since. . . . And my editor will think Pm
doing a swell job if I hop on a train right
away and get this in to him, so here goes!

“Spotlight on Universe”
Daily Feature at WHOM

A question and answer service cover-
ing the whole scope of human knowledge,
with facts verified by a directed staff of
specialists, has been begun as a daily
feature at WHOM, Jersey City, N. J.,
1,450 kc. The station has New York City
studios in the Hotel President, from
which the broadcasts are wired to the
transmitter in Jersey.

This is one of the most comprehensive
of question and answer services instituted
by any station, and differs from all others
in its unlimited scope. Listeners are in-
vited to send in questions for possible in-
clusion of answers in broadcasts, on any
topic whatever.

The present schedule, entirely p.m., fol-
lows: Sunday, 6:30; Monday, 9; Tuesday,
5; Wednesday, 4:45; Thursday, 9; Fri-
day, 3:15; Saturday, 6:30. The ques-
tions are answered over the air by Her-
man Bernard. The feature is called
“Spotlight on the Universe.”

SUBSCRIBE NOW'!

Rapio WorLnp, 145 West 45th St., New
York City. Enclosed please find my remit-
tance for subscription for Rapio WorLo,
one copy each week for specified period.

$10.00 for two years, 104 issues.

$6 for one year, 52 issues.

$3 for six months, 26 issues.

$1.50 for three months, 13 issues.

$1.00 extra per year for foreign postage.
This is a renewal of an existing mail
subscription (Check off if true)

a e nial

Your name ......cco0hnnennnnn

Address
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NEW SERVICE
EQUIPMENT

De Luxe Analyzer Plug, with
new seven-pin base, with 5-ft,
cable (not shown), two alternate
grid connector caps and stud
socket at bottom that commects
to both grid caps. Eight-wire
cable assures adaptability to
future tube designs, incinding
tubes with 7-pin bases and grid
c2p soon to be released to the
public (2A7, 6B7, 2B7 and 6A7).

The ecighth lead connects to
the two grid caps and stud
socket which is a latech lock.
Standard adapters for the
Luxe bAnalyze; Plug a;cbz top
to 6 bottom, top to ttom

f)'e!'L:?e :':‘3 and 7 top to 4 bottom, thus re-

lyser Plug, ducing to required number of

with 5-ft. 8- pins and enabling testing of cir-

lead cable st- cuits using all popular tubes.

‘“h‘gé uP"“ Spccnal adapters, as for UX-199,
. UV-199, etc., obtainable.

Latch in Anslyzer Plug base grips adapter studs so
sdapter is slweys pulled out with Anslyzer Plug
(adapter can’t stick in set socket). Pressing latch
lever at bottom of Anslyzer plug relesses sdapter.
Anslyzer Plug 1s of smaller dlameter than -m-lleu
tube and thus fits into tightest places. Made by
Alden.

Anslyzer Plug, 7 pia. with 8-lead 8- foot c-bla n-
tached. (sdspters extrs). Cat. 907-WLC @.....

Cat. 976-D8 Cat. 975-D8 Cat. 874-D8
New plug-1 New plug-ia New plug-1m

sdapter.  7- holo sdapter,  7-hole adapter, T7-hole

6-pin base, top, 6-pin base, top, 5-Din base,
with locking stnd with locking stud with locking stud
that fits into 907~ that fits into 907- that fita into 907~
WLC lateh. lateh. WLC 1stch.
Price ....... .78 Pries ...... 78 Price ....... 73

Above three sdapters essemtisl for 907-WLC to test
UI'(d UY and 6-pin tubes, imcluding such tubes with
grid caps.

CAT. 437 €
In the Analyzer end. use To accommodate 7-pin
a 9-hole universal socket, tubes, which will not fit

CAT. 456-E

into Cat. 456-E universal

and eix-pin socket, use Cat. 437 E. a
tubes. with errorless con- seven-pin companion sock-
mections. Price...... .85 et, same size. Price .24

that automatically takes
UX.

If instead of using two nockets, the universal Cat.
456-B and the Cat. 437. the uaiversal alone may be
used, with an adapter that has six-pin bottom snd
7-hole top to enmable Dutting 7-pin tubes into the uni-
versal socket. A 6-inch lead with Dhone tip is eye-
leted to the side. A pin jack you put on Analyzer,
connected to seventh lead of 907-WLC cable, pleks up
(c:ontrolugrld of 7-pin tube through the eyeleted ‘ln;ls
at. -8

MULTIPLE SWITCH

For switching to nine different positions, enabling
current, voltage and other readings. Any one position
opens a circuit and closes another. Thus the obener,
by interruption, gives access to Dlate. cathode. ete..
leads, for current readings, while the closer puts the
current meter in the otherwise open circult. Obener
{8 disregarded for positions used for voltace measure-
ments.__Switch has detsat for ‘‘snappy’’ action. Cat.
ENBY-KP-9-Bf .....cccavevvennceccosnorsane
Double pole. llno thwi switch, Cat, INB9-KP-9

(Z)  0000000000000000000000000O0BE0000EA000000a $2.18

Hennessy Radlo Pubs. Corp.
143 West 45th St, New York City

COMPLETE TUBE CHARAC-
TERISTICS WITH SOCKET
CONNECTIONS

In Radio World dated Sept. 9, 1933. 15¢ a copy;
or start your subscription with that issue. Radio
World, 145 West 45th St., New York City.

Subscribers! Important!

Note subscription expiration date on
wrapper containing your copy of RADIO
WORLD. If nearing expiration date,
please send in renewal so that you will
not miss any copies. Subscription Dept.,
RADIO WORLD, 145 W, 45th St, New
York City.

TRADIOGRAMS

By J. Murray Barron

United American Bosch Corporation an-
nounces the appointment of the Dickel Dis-
tantmg Company as its radio wholesalers
serving Pennsylvania, New Jersey and Dela-
ware dealers. This organization is one of
the largest wholesaling from the Philadel-
phia district and is headed by G. W. Dickel,
who for four years served as treasurer of
the Philadelphia Radio Distributors Board
of Trade.

* k%

Aaron Lippmann Company, of Newark,
N. J., has co-operated with the National
Union Radio Corporation and the Newark
scction of the Institute of Radio Servicemen
in organizing an advanced study course for
professional radio servicemen. A series of
thirteen meetings will be held every Tuesday
evening from 8 to 9 at the Robert Treat
Hotel in Newark. The course takes up a
study of the theory behind each part of the
radio receiver with illustrations of practical
application of the theory.

x % %

An ac-dc hearing aid device has just been
put on the market by the Universal Mlcro-
phone Co., Inglewood, Cal., as an item in
its new list of such equlpment. The item
weighs 5 pounds with measurements of 11
inches long, 5% wide and 714 high. This
new model is a two stage amplifier using
two 237 tubes, and the new 25Z5 rectifier,
which also supplies microphone current.
Untversal also announces a two lapel mi-
crophone combination corded together with
a special line, one of the tiny instruments
goes on each lapel, which aids greatly as
the speaker or announcer turns or twists his
head.

* * *

Everywhere one turns nowadays are to
be found short-wave and short-wave broad-
cast combinations. What is probably the
largest or most complete display along these
lines can be seen in the downtown Cort-
landt Street district in New York City. The
demand has been for these oujfits and many
of the leading manufacturer$ are supply-
ing the combinations. Judging from the re-
port of the stores and mail order houses,
the short-wave sales will be the largest in
any year since radio entered the home as a
part of one’s daily life.

It is announced from Postal Radio Corp.,
135 Liberty Street, N. Y. City that their
nine-tube short-wave receiver, the profes-
sional model, designed especially for the
“ham” and short-wave fan, was demon-
strated at the last meeting of the New York
Chapter of the Short-Wave Club in New
York City. At a very early date a printed
record of the world-wide receptlon will be
available for those interested in good catches
on short waves. This should be real news
for the fan who wants the best in short-
wave receivers and desires a multiple-tube
outfit, laboratory-wired and tested.

* * kX

Try-Mo Radio Co., Inc., of 85 Cortlandt
Street, N. Y. City, announces it is in pro-
duction on a new 4-tube a-c Baird short-
wave receiver. This comes in kit form or
wired and tested and includes an enclosed
speaker. There is also a broadcast coil.

* * x

Harrison Radio Co., 142 Liberty Street,
New York City, report a considerable in-
crease in the demand for small short-wave
outfits and a goodly increase for the larger
sets over last year’s business. There is an
illustrated circular now ready for free dis-
tribution.

: * k%

An unusual and attractive window display,
showing several types of broadcast radio re-
ceivers in modern cabinets, 1s now featured
at Federated Purchaser, 25 Park Place,
New York City. .

The North Radio Company, at Washington
and Cortlandt Streets, New York City, has
what is considered one of the largest and
most complete stocks of ac-dc and exclu-
sively a-c receivers and midget and mantle
type sets. In addition there is a complete
line of short-wave outfits, including a num-
ber of short-wave converters.

* x %

The many friends of George Modell will
be glad to learn he is back once tore on
Cortlandt Street, right next to the old place,
holding forth as active manager. As of old,
he always is ready to give a good buy in
the latest and livest numbers of the auction
field.

Literature Wanted

Readers desiring radio literature from
manufacturers and fobbers should send
a request for publication of their name
and address.  Address Literature
Editor, Rapto WorLp, 145 West 45th
Street, New York, N.

M. C. McMillan, 3515 S. Sheridan, Tacoma, 'Wash.
Glen Woodard, Box 1442, Billings, Mont.

M. V. Sperry, Hamllton, Mont,

Uixlxlversal Radio Service, 4211 Grenshaw, Chicago,

]as E. Brown, No. 302 N. 35th St., Louisville, Ky.
M. James, 307 Montclair Ave., Ludlow, Ky.

J'os Belick, 65 Front St., Box 133, Coplay, Pa.

D. Bonllotat, 5105 Hillsboro Ave., Detront, Mich.

George D. McCaughey, 3507 N. 8th St., Phila-
delphia, Pa.

0. Anderson, 819 Weller St., Seattle, Wash.

J. H. Whltcomb, Essex Junctxon Vt.

Alvin F. Braeking, 749 N. 2ist St., Milwaukee, Wis.

Jim Richesin, Box 724, Lefors, Texas.

Orval V. Kahl, Reliable Radio Service Co., 1410
Upper 1ith, Vmcennes, Ind.

C. J. Snyder, . J. Snyder Co., 114 Arch St., Lit-
tle Rock, Ark,

Eugene A. Gordes, Box 64, Frontier, Wyo.

Hix{rr)I' W. Raymond, Raymond Radio, Riverside,

C. Elmer Pride, Sec’y & Treas., Gilbert & O’Cal-
laghan, 703 Walnut St., Philadelphia, Pa.
J’ol;:‘rr ]'i.l McGinnis, 310 E. Wishkah St., Aberdeen,
as
F. D. Dempsy, The Charles Sexauer Co., 1464 Sher-
man St., Detroit, Mich.
B. Lamont, Radio-Electronic Service, 423 East
" Market St., Warren, Ohio.
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CORPORATION ACTIVITIES

CORPORATION REPORTS

I\elth Albee-Orpheum Corporation (controlled by
RCA)—Quarter ended Sept. 30, 1933, net loss
$197,097 before subsidiary preferred dividends,
compared with net loss of $278,953 in the pre-
ceding quarter and net loss of $74,231 in the
quarier ended Sept. 30, 1932. Net loss for the
nine months ended Sept 30, 1933, $552,792, against
net loss of $1,044,820 for the same perlod of 1932.

ASSIGNMENTS
Dependable Radio Service Corp., 4,910—13th Ave,
Brooklyn. Y., tepairing and selling radios,
i«xsstgned\;o Hyman Artz, 2,044 Sixth St., Brook-
yn,
BANKRUPTCY PROCEEDINGS
Petition Filed Against
Paramount Radio Manufacturing Co., Inc., of 34 E.
12th St., New York, N. Y., by the following:
Brumberger Co.. for $349; DeJur-Amsco Corp.
for $315; Solar Mfg. Corp., for $90.
BANKRUPTCY SCHEDULES

Suburban Electrical Supply Co.. Inc., Pearl River,
N. Y.—Assets, $20.593, main item being accounts,
$13,743; Labilities, $20, 751.

RADIO WORLD
The First and Only National Radio Weekly

Twelfth Year

Owned and published by Hennessy Radio Publiestions
Corporation, 145 West 45th Street, New York. N. Y.
Rolund Burke Hennessy, presidem and treasurer, 145 West
45th Street, New York, N. Y.; M. . Hennessy, viee-
president, 145 West 45th Street, New York: Herman
Bernard, secretary. 145 West 45th Street, New York, N. Y.

Roland Burke Hennessy, editor; Herman Bernard, man-
aging editor and business manager; J. E. Anderson, tech-
nical editor: J. Murray Barron, advertising manager.
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RADIO WORLD

Valuable Gifts with Subscriptions .. ke Turine Units

0.00046 mfd. condenser, with trimmers on
it, 3-inch diameter shaft, 1)4 inches long,

for RADIO WORLD mounting spades, condenser closing to the
left; and a set of four shielded coils. The

condenser is the same for tuned radio

A NEW

TEST OSCILLATOR

That Works A.C., D.C,, or Batteries!

- frequency sets or superheterodynes, but for
SHOWN ONE-THIRD dynes, but for

(siuperhetcrodynlesd al series ;
enser is supplied also. For t-r-f sets the
ACTUAL SIZE four coils are alike. For supers three coils
: — are alike and there is a different coil for
the oscillator, with a selection for 175 ke,
456 ke or 465 kc intermediate frequency.
For t-r-f construction, three stages of
t-r-f and tuned detector input, four equal
shielded coils, tapped for the police band
and properly matched to the tuning con-
denser which is supplied also. Order Cat.
TRFTU, which will be sent free, postpaid,
on receipt of $10.00 for 86-week subscription
for RADIO WORLD (86 issues).

= - Z
P

requirements for lining up broadcast
receivers, both tuned radio fre- ing a chart. The fundamental fre-
quency and superheterodyne types, quencies are 135
will be fully and accurately met.

d.c. line, but plug polarity must be on the dial a

quired, The oscillator is modulated
with a strong, low note under all
circumstances. It uses a 30 tube. higher harmonics.

Send $12 for 2-year subscription for RADIO WORLD and order Cat. BO-30 sent free, with tube
(prepaid in United States and Canada).
Another model, BO-30-S, same as a
ment is for short-wave work only, is available on same basis.

30, has been produced by Her-
man Bernard, so that all the

NEW TEST oscillator, Model THE dial of the Bernard Mode)

calibrated in

It may be used also on 90-120-volt 450, 456 and 465

HE ONLY BOOK OF
I IT8§ K

30 Test Oscillator is directly

is no awkward necessity of consult-

nearly all commercial intermediate

bove, except frequencies are ten times as high, hence instru-

For superheterodyne construction, two
stages of t-r-f, tuned oscillator and tuned
input to modulator, three identical coils and
an oscillator coil, with the proper padding
condenser and the four-gang condenser, are
supplied as noted below:

175 ke—For use with 175 kc intermediate
frequency. Unit includes four-gang con-

kilocycles, so there

to 380 kc, so that

This device may be connected to frequencies as used in present-day denser, three r-f coils, the proper oscillator
99-120-v a.c.,, any commercial fre- superheterodynes are read on the inductance and 800-1,350 mmifd. padding
quency, without regard to polarity fundamental. The points for other Over_All condenser. Send $%12.00 for two-year sub-
of the plug, and will function perfect- intermediate frequencies, e.g., 400, scription and order Cat. SUTU-175, which

kc, are registered will be sent postpaid.

-
lso, two harmonics, Slze 456 kc—For_use with 456 kc i.f. order Cat.

observed. One of the plug prongs with which the user need not con- . H E
has a red spot, denoting the side cern himself, being the basis of l rSnlrJn’If}J 50 L sty TR U <)
to be connected to positive of the these registrations. Besides, the IS On y g F .

line. If you don’t know the d.c. broadcast band is taken care of by SGGSUkc— °rp"§§- with 465 ke order Catd
line polarity, you may connect either the fourth harmonic and the dial 5x5 3"' ’lt:d -465. adding condenser is 350-45
way, without danger. The oscillator is calibrated for that band, also. X ° mmld. .

will work on d.c. only when the The divisions on the dial for the ¢ Those desiring to use the short-wave
connection is made the right way. fundamental band, 135 to 380 kc, Dlal feature will want a switch, which is sold
Moreover, 90 volts of B battery may are 1 kc apart from 135 to 140 outright and separately. This is a long
be used instead of either of the ke, 2 kc apart for 140 to 180 kc switch that has sections very close to where
foregoing, simply by connecting and 5 kc apart for 180 to 380 kc. Reads the wiring would have to be, and thus
two wires bitween the p{:ﬁ at tll“ie :"or tlsle broadcalzt bamli‘, 10 ke afpart i ir(lzsgres shc;;tzsleads. ’I;he switch is Cat.
batteries, observing polarity. (-] rom 550 to 800 kc, 20 kc apart from 4GSW @ L postpaid.

separate filament excitation is re- 800 to 1,500 kc. FrequenCles

150 fap ahi g kower by T tin 1o Directly! SOLDERING IRON

Anr?)lliabl{e sold;lﬂng iI:on o{l 40-Ynt:d capacity,
suitable for radio work, and equipp with a
ACH turns chart for s long cable and a snappy Dlug. 'This iron may

66 D b4 E
IND IN THE glven wire has a separ-
D = 1 be used in either alternating current or direct
Thes M lhe lﬂd“Ctance Authol lty e thicteon form dismeters,  gurrent, 83 to 185 wolts. Tt fs u gorvicesbls

WORLD,
tance  Authority’’  entirely

dispenses with any and all
computation for the con- By EDWARD M.
struction of solenoid coils for

tuning with varlable or fixed condensers of any capacity, cov-
ering from ultra frequencies to the borderiine of audio fre-
quencies. All one has to do is to read the charts. Accuracy
to 1 per cent. may be attained. It is the first time that any
system di 1 with ion has hieved such very
high accuracy and at the same time covered such a wide band
of frequencies.

A condensed chart .in the book itself gives the relationship
between frequency, capacity and inductance, while a much
larger chart, {ssued as & supplement with the book, at no
extra charge, gives the same informatlon, although covering a
wider range, and the ‘‘curves’ are straight lines. The con-
densed chart {a in the book so that when one has thé book
with him away from home or laboratory he still has suficient
informution for everydsy work, while the supplement, 18 x 26
inches, ia preferable for the most exscting demands of accuracy
and wide frequency coverage.

From the tri-relstionship chart (either one), the required
inductance value 13 read, since frequency and caspacity are
known by the consultant. The size and insulation of wire, as
well as the diameter of the tubing on which the coil 1s to be
wound, are selected by the user, and by referring to turns
charts for such wires the number of turms on a particulsr
diameter for the desired inductance s ascertained.

There are thirty-eight charts, of which thirty-six cover the
numbers of turns and inductive results for the various wire
sizes used in commercial practice (Nos. 14 to 382), as well
as the different. tyDes of cov-
ering (eingle silk, double
silk, single cotton, double
cotton and enamel) and di-
ameters of %, %. 1. 1%,

, , 1%, 1%, 2, 3%,
1%, 2% un,é‘ 3 inches. 145 West 45th Street

iron and has stood up well, as we have beesn

The two other charts are offering this iron for three
. Jears and have yet
SHIEPE- B'S'n M'E-E' '.'h’,nf;l:e;:'y'_‘rl‘oa;hlc‘;,"':'_”wh‘l'c’g :,o r%ceéve a complaint about 1ts value and
El;’!l the treméancy nu?.lio of t{unln( wgh ::1’ mducun“i'u:h:? S:lg;f;man “t!g' RAﬁl?cb'fg v’fé‘ﬁ’LI{"'orég;m‘cﬁ sub-
using any condenser e maximum ab m. mum Ccapac ] d A » .
which are known. ;igmlge:vittlllllsorsglgennz iron free (postpaid). Please

The book contains &il the necessarY information to give the
final word on coll construction to service men engaged in re-
placement work, home experimenters, short-wave enthusissts,

nm;loun, englneers, Much:u, ntudendt{;. e'.c‘. by M Shiepe .
hers are ten pages of textual scusglon by 1. 3
graduate of the Mlulﬂhulﬁus llnl!l!l;te o;ﬂ‘l‘;ﬂmolon nlrad o:lthe What Radlo World ls
Polytechnic Institute ot Brooklyn, in whicl e considerations
for ynccurncy in attalning inductive values are set forth. These i RA\?'?(] WDR_'-dDi' o |‘" d": lwel'ﬂll year,
include original metheds. slda fura)éin"m e "“’(9 o the :‘I“" “l"’
The curves are for thse-wound inductances, but the text in- nromnutly a""'m:"nes:%:'n '(;:2 Ia:tce"s';a ;:;ﬂ:r‘l’_
cludes information on rerrection factors for use of spaced wind- ments and cireuits In radlo. for broadcast and
ing, as well as for inciusion of the cotle in shields. The book short-wave frequencies. Receiver and test
therefore covers the field fully and surpasses in its accuracy oscillator construction are featured In Its
any and all mechanical sids to obtaining inductance values. varied aspects. Testing In all {ts branches
The publisher considers this the most useful and practical is given authentic and extensive treatment,
book so far published fn the radio fleld, in that it dispenses N:tt only hO\lV) ltlot bulld, but how to measure
with the great amouni of computation otherwise necessary for e e el L el 'I'if,’f;“)'ed regula;:y. nlnd
obtaining inductance values, and disposes of the problem with cludes coil-winding datg. ?f ’t‘hzo’;:nl?:‘cn::xlh?;
speed that sacrifices mo accuracy. can he wound at home or in the ordinary
The book has & flexible colored cover, the page size 1s laboratory or shop. Articles by leading au-
9 x 12 inches aad the lazibility of all curves (black lines on t?otrlltles "at;u au%mcntgd ?y carefully-checked
fleld) s excellent. statlon lists. subscrintion for RADIO
white ) Send $4.00 for 3d-week sub- WORLD is one of the first requlsites for the
seription for RADIO WORLD service man, home constructor, experimenter,
and order Cat. PIA sent student and teacher. Leading schools and
free, with supplement, post- laberatorles subscribe for it and you will be
gnlddin United BStates and in ';tx'cella'?:’weomnany. Send in your sub-
. SCr on .
New York, N. Y. S

LAPEL
MICROPHONE

= A single.button car.

bon-granule lapel mi-
= crophone, impedance
e = 200 ohms, requiring
' "\,)\\ 4.5-volt excitation, of
333 good frequency char-

/(" 4R acteristics, and both
t{\({({f T 711 handy and inconspicu-
W

1 ous. Outside diameter,
ekt - 154 inches. The case
7, W is chromium-plated
% ~ 7 brass. The excitation
may be provided by
introducing the micro-
phone in a cathode circuit carrying around 20
to 25 milliamperes, or a 4.5-volt C biasing
battery may be used. Net price, $2.95.

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

AN

Rab)

RADIO WORLD Vest Pocket Size Flashligh
6 ” ght
and “RADIO NEWS for Radio Repair Work—

BOTH FOR $7 ‘0 asa Forelgn FREE

$1.50 extra z .
] e \ Great for getting right down into
obta t d e osha magazines
that eater L verimentors,  srvieo man and students. your set!
the first and enly natlon Ih,"“tl. '::la.nn'? Q‘h'os‘;nl#l. p Ob':gi;l one free with 3 months’ subscription
thi st s v .50, : i
it aalt ‘rubsarintion ram fer Radle Worid fer one Send post “.';_r'd at the regular rate of §1.50.
rear, & new and fassinatisg copy eseh week fer 52 weeks, tpai b. D
is $6.00. Send In $1.00 extra, get ‘‘Radie News’' alse Sub. Dept.
for a year—s new Issue ssell menth fer twsive meaths. RADIO WORLD
Total 84 lssues for $7.00. 145 West 45th Street New York, N. Y.

RADIO WORLD. 145 West #3th Strest. New Yerk. N. V.

TO RADIO WCORLD SUBSCRIBERS:

Congress recently emacted a law making it Isory for p. ters to charge publish
two cents for everyy: change of address filed with the post office. U ers
This an ] exp of a substantial sum of money to Radioc World every year
unless subscribers immediately notify our subscription Department of changes in address.
Ploase let our Subscriptiop Departmment hear from you' just as soom as you know that there
is to be a change in your address. Thank you!
Subscription Dept.,, RADIO WORLD, 145 W. 45th St., N. Y. C.

www americanradiohistorv com



www.americanradiohistory.com

RADIO WORLD

November 25, 1933

Vol. Ill of RIDER'S MANUAL (A New Book)

4ult out, John F. Rider’'s Vol. III Manual weighs nearly 11 Ibs. and has 1,100 pages.
all diagrams of commercial receivers, etc. (no text). Sets announced up to May
Ist, 1933. are included—and complete information on every ome, including resistance

vaites. The volume is original and necessary and does not reDeat dats that are in
Vols. T and IL

A Chrenslogical Catalog _and Index of all nationally-advertised radio receivers manu-
factured snd sold in the United States between January, 1921 and January, 1933 are
contained in Volume III. This list will be of tremendols sid in the fdentification
of receivers for which the model number is not kmown.

( data includ hematic wirlng diagrams; chassis wiring diagrams; parts
layouts; photographic views of chassis; socket laYouts; voltage data; resistor values;
condenser values; location of alignment and trimmer condensers; alignment and trimmef
af pent fr es; intermediate-frequency amplifier peaks; alignment and inter-~
mediate-frequency adjustment tnstructions; color coding: transformer connections; point-
to-point data; continuity test data; parts 1ist with prices; specisl notes.

Complote tabuiation ef tube data showing electrical characteristics and constsnts for
all of the tubes employed in radio receivers and amplifiers gince 1921, Also s table
of interchangeable types.

A complete table of I.F. peak frequencles as used in radio receivers. This lfst
sugments the information of this type shown upon the disgram pages. Intermediate-
trequency amplifier peak tnformation is very important because quite a few of the
manufscturers emDloy more than one figure in their Year's production. A wrong guess
oo Yyour part means trouble.

Order Cat. BM-3 @ $7.50. Remit with order and we Day postage. Order C.0.D.
snd you Dpay postage.

Velume II—Order Cal. BM-2 @.....ccuiiinieiiiiennenacuneraneannnnenenennnnns $8.50

HENNESSY RADIO PUBLICATIONS CORP.
145 WEST 45th STREET, NEW YORK CITY

Vofume 111 of Rider's Man-
| [}

O Tt
» and is not sumulative, er

ropetitive of the aarlier wol. Herman Bernard. A treatise on the theory am
umes. However, It contains
an. fndex for alf three vol-
mes.

Beginner’s Twin S. W. Receiver

with Hammarlund Parts

Acclaimed by RADIO

WOR! readers, who

have purchased a

“TWIN,” a8 the flnest .

short wave set to learn

the mysteries of short

waves. A letter to N.Y.

Sun, May 20th, from

one Of our customers,

states that he received

stations in Englsand,

Germany, Italy, Africa,

Geneva and Spain.
Economical—Uses two 2-volt 230 low
current _tubes. 7.95
KIT OF PARTS (blueprints, 4 colls, etc.)
Wired, with 4 coits (15-200 meters)............. 8.95

RELIABLE RADIO CO., 145 W. 45th St., N. Y. Clty

BOOKS AT A PRICE

‘““The S8uperhsterodyns,” by J. E. Anderson and

has a page sequs

Dractice of the outatanding circuit of the day.
8pecial problems of superhetsrodynes trested su-
thoritatively. Per copy, (Cat. AB-BH), postpald..B0s
‘‘Foothold on Radle.’’ by Anderson and.Bernard. A
simple and elementary exposition of how broad-
casting is couducted, with some receiver eireuits
and an explanation of their functioning. (Cat.
AB-FH), DOMDRId ..oviviieniiinininerennaoaan 28e
HENNESSY RADIO PUBS. CORP.

143 West 45th St. New York City

Analyzer Plug and Adapters

For constructing a
set analyzer, an
976 analyzer plug, to
% go into a receiver
socket, is neces-
sary. We offer the
exclusive seven-
pin analyzer plug,
977 plain long handle
as illustrated, and
three adapters
that enable put-
ting the plug
connections into UX, UY and six-pin receiver sockets.
The plug has 5-foot 7-lead cable. All four parts sent free on
receipt of $6.00 for one-year’s subscription (52 issues).
Order Cat. PRE-ANPLAD,

RIDER’S MANUAL

The standby of the service man is John F. Rider's “Perpetual Trou-
ble Shooter’s Manual.”

Vol. 2 contains additional diagrams on the same basis as above, but
i\x; V(il. 2 there is no duplication of any of the diagrams printed in
ol. 1.

To get Vol. 2 free, send $12.00 for 2-year subscription (104 weeks)
and order Cat. PRE-RM-2.

PHONOGRAPH MOTOR

Allen-Hough synchronous phonograph motor, 78 revolutions per min-
ute; takes up to 12-inch records. orks from a-c line, 50-60 cycles,
105-120 volts, Equipped with felt-covered turntable. To start the
motor give it a slight impetus. Fits into 3-inch depth, hence handy
for compact installations. Given free with 34-weeks subscription at
$4.00. Order Cat. PRE.-PHOMO.

SUBSCRIBERS! IMPORTANT!

Note subscription expiration date on wrapper con-
taining your copy of RADIO WORLD. If nearing
expiration date, please send in renewal so that you
will not miss any copies. Subscription Dept.,, RADIO
WORLD, 145 West 45th St., New York City.

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

(WE PAY POSTAGE ON ALL PRODUCTS LISTED ON THIS PAGE, EXCEPT OHMMETER).

)
0-10,000-Obm Resistance Meter

A 0-10,000-ohm ohmmeter and con-
tinuity tester. A rheostat is built in for
correct zero resistance adjustment. The
unit contains a three-cell flashlight bat-
tery. Supplied with two S5-foot-long wire
leads with tip plugs. Case is 4-inch diam-
eter baked enamel. Sent you for an or-
der for one year’s subscription for Rapio
WorLp (52 weeks) at the regular rate of
$6. Order Cat. PRE-500.

We do not pay postage on resistance meter. Average
postage 17c.

DOLLAR SPECIALS

These coils bave 50, 100, 200, 400 and 800 turns,

R-F %ilamgter 1 inch, ﬁn]nd.m lu.islb]e lorhttiet-ictc:lr ph:

tering, screen tering, gri plate loads, ete.

CHOKE The 50 is for short waves, 100 for television band, 200

COILS for broadcast bend, 400 for h intermediate fre-

juencies (450 to 300) and 800 for lower intermediate

irequencies. Any four, or four of a kind, or com-

binations not exceeding total of four, sent free on receipt of $1.00 for 8

w.eegs l:;ial aublcﬁptign. Orbt::rdcn. PRE-4-CH and state chokes de-
sired, quantity and num turns.

TWO BOOKS The Superbsterodyne,” by J. E. Anderson and

Herman Bernard. A treatise on the theory and

BY ractice of the outstanding circuit of the day.
ANDERSON pecial problems of superheterodynes treated au-
AND thoritatively.
BERNARD “Foothold on Radio.” A simple and elementa

exposition of bow broadcasting is conducted, wit
some receiver circuits and an explanation of their functioning. Both

books sent free on receipt of $1.00 for 8 weeks trial subscription. Order
Cats. PRE-SH-FH.

CHOICE OF One meter sent free with each $1.00 trial sub-
scription (8 weeks). Order Cat. PRE-MTR and
PANEL TYPE :2dd the number of the meter to the catalogue

number. y number of meters may be or-

METERS dered on the equivalent extended subscription
»is,

0-6 Voltmeter D.C.uvvnnriniiiniineriniinernnniinrineeenseeeeeeneenns No. 326
0-50 Voltmeter D.C......... 000
6-Volt Charge Tester D.C....
0-10 Amperes DC......
0-25 Milliamperes D.C.......

D.C.
0-50 Milliamperes D.C.
0-100 Milliampesres D.C..
0-300 Milliamperes D.C..
0-400 Milliamperes D.C.........

HANDY One grid condenser of 0.00025 mfd., with clips;

one 5-to-7 meg. fixed grid leak; ome knob with

PACKAGE OF %4-inch shaft; one a-c cable and plug. All sent

PARTS on receipt of $1.00 for 8-weeks trial subscriptioa.
Order Cat. PRE-HANPKG.

SHIELDS Aluminium shields of the type aspecified by the

ube manufacturers for sensitive circuits, so that
FOR 57, tll:; phx%lld top ﬁfta snugly apgtutdthsel &t):b: doame. n;e
obtainable, six free om recei . or § weeks

58 TUBES trial subscription. Order Cat. PRE.TUBSH., e
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