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PATHFINDER 10-TUBE SUPER |

This is the layout of the 10-tube Pathfinder superheterodyne. It represents thoughtful
design of a highly sensitive receiver. See pages 12 and 13.
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NEW TUBE

USING

4.58, 2.56, 1-2B7,

1-5Z3, 2-2A3
ROLA DYNAMIC

SPEAKER ESPECIALLY

DESIGNED FOR

PUSH PULL

2A3

167 GREENWICH STREET

RELEASE

THE NEW PATHFINDER “SUPER 10™

THE LATEST UP-TO-THE-MINUTE SUPERHETERODYNE

FOR THE LATEST

Released in Kit Form Complete with Speaker $2 ()75 ...
MAIL ORDERS PROMPTLY FILLED

THOR’S BARGAIN BASEMENT

between Cortlandt and Liberty Sts.

AND BEST IN RADIO

AUTOMATIC
VOLUME CONTROL
10 k.c. SELECTIVITY

OUTSTANDING
QUALITY

THE FINEST QUALITY
PARTS TO BE BUILT
ON A 10 x 18 BASE

DIAGRAMS FREE

NEW YORK CITY

Mr. SERVICEMAN
Take a tip! Get Rider’s Volume II of the
Perpetual Trouble Shooter’'s Manual Buy
lt today. Don't wait until you cannot repair
receiver because you do not have the data.
FREE If you are a Service Man, write
for the color code chart of the
resistors used in Atwater Kent receivers. En-
close 3¢ to cover

postage.
RADIO TREATISE CO., Inc.

1449 Broadway New York City

and “RADIO NEWS”
RADIO WORLD

s $7.00 S

You san obtala the twe leading radle techal

that esater te sxperimeaters. servies men and studenats,
the first and enly satienal radle weekly and the leading
menthly fer eme year ecash. at a saving of $1.50. The
reguiar mall subseription rats for Radie Werld fer eone
yoar, & mew and fassluating eepy each week for 52 weeks
Is $6.00. Sead Is $(.00 extrs, get “Radis News' alse
for - yosr—a mew lssue each menth for twelve menths.
Total, &4 lssues fer $7.00.

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

STATIONS BY FREQUENCIES

Frequency list, broadcasting stations,
call, owner, location, power, wavelength,
United States, Canada, Cuba, Mexico and
Newfoundland. In Mar. 18th, 1933, issue
of Radio World. Send 15¢ per copy to
Radio World, 145 West 45th Street.

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.

ANDERSON’S
AUTO SET

Designed by J. E. ANDERSON

FOREIGN RECEPTION
ON 6-INCH AERIAL

This new suto get is the most sensitive ear
receiver We have ever come across. Mexican and
Canadian stations were tuned in from New York
City on a 6-inch aerial. The circuit; en B8-tube
luperheurodwne wm: sutomatic volume control.

arts. set i3 and
set |hleld bltt.ery box, remote comtrol. battery
cable, all condensers. resistors and colls, sDeaker
with shielded cable; and a kit of RCA tubes (two
239, two 238, two 387, one 89 and one $5) sre
supplied less serial. Cat. 898-K @........ $34.60

Wired model, licensed by RCA, with ecomplete
equipment, less serial, but imcluding BCA tubes.
Cat. BOB-W .. .. iiiiiieiititiietrtnaaaaas $37.40

DIRECT RADIO CO.

143 West 45th St. N. Y. City

PUSH-PULL
DIAMOND

dual-range receiver, 1550—535 ke,
A 1525—4200 ke, using a perfected

superheterodyne circuit, fre-
quency-stabilized oscillator and electron
coupling between modulator and oscilla-
tor. Ten tuned circuits, four variable.
Two stages of t-r-f, tuned modulator,
tuned oscillator, with switch for wave-
cbanglng QOutput 15 watts from 2A3's
in push-pull. Full-wave second detector,
with 56 driver of output. 52 mfd. of
B filter capacity. Automatic volume
control of two i-f tubes. Automatic
inter-channel noise suppression. Selec-
tivity emough to blot out strong locals

10 kc removed from distant station. No
squeals whatever.

Tubes used: Five 58’s; two 55's; one
56; two 2A3’s; one 5Z3.
Wired Model of 12-Tube Push-Pull
Super Diamond, including speaker,
tubes and everything else, except cabi-

net. Lined up and padded
by experts. Licensed. $41 27
Complete parts, speaker, tubes, every-

thing except cabinet. $37 77
Direct Radio Co.

143 West 45th Street
New York, N. Y.

POWERTONE
A.C. & D.C. UNIVERSAL
Short Wave Recelver

with Hammar-
lund Parts

Complete
Kit of
Parts

3795

Wired with Coils .

. $9.95

Get your shnre of the thrills of short wave recep-
tion! Hers is a ‘beaut’ of an all-round short wave
receiver that can be connected t0 any current without

batteries.  Unlimited station broadcasts can be

picked up with the Powertone Universal.

*25 or 60 cycles.

*Hammarlund tuning c¢ondenser and regeneration
control.

*Lynch metalized resistors.

*Full-vision vernler dial.

*0CTO form coils-(15-200 meters).

*Hinged-top black crackle finish cabinet.

*Tubes: (—'43, 1—'78 and 1—2525. R O
1 am-
BEGINNER’S /f mariund
Uses two 2-

volt, 230 low
current
tubes. Con-
sistent long
wave recep-
tion.  Plicks
the  station
I you want

/ excluding ati

condenser,

HAMMARLUND
Drum Dial-Precision
and knife-edge tun.

POWERTEST Met
calibrated plug-in ioeu'is
(15-200 meters).
HAMMARLUND regenera-,
tion control.

an
HIGH QUALITY Audio Transformer.
Kit with drilled panel, base-blueprints, 4
colls, etC. xacewid....amocburbbe. oo . . oees o ACE $7.95
Wired, with cofls .....ciivivervnen,on,.n ... 8.95
TRY-MO RADIO CO, Inc., Dept RW,5
Mail Order—85 Cortlandt street. New York City
178 Greenwich St. — N. Y. C. — 179 Greenwich St,

Send for New 108-Page
Catalog

CHARACTERISTICS CHART

All the receiver tubes, and some others, under
the following groups: Detectors and Amplifiers,
Power Amplifiers, Rectifiers, Phototubes. Regu-
lators. Two full pages, also page of descriptive
text. In Radio World of April 1, 1933. 15¢ a copy,
or send $1.00 for trial subscription of 8 weeks,
including April 1. Radio World, 145 W, 45th St.,
New York City.
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No Hum in This Small But Mighty
A-C SHORT-WAVE COMBO

LARGE number of short-wave

listeners prefers the single-tube

tuner, reporting that if the con-
stants are chosen properly the results
are as good as from much more elaborate
sets. The tuner is always regenerative
and is of course open to the objection that
if it is improperly operated it will cause
interference. However, if it is operated
just below the oscillating point, where
sensitivity is greatest, it will not cause
interference.

The conventional regenerative one-tube
circuit is shown followed by two stages
of audio-frequency amplification. The
58 is used as regenerative detector, the 56
as first audio driver, and the 2AS5 as the
output tube. The rectifier is a 280. Thus
there are four tubes in all, and yet the
performance will be except1ona11y good, if
not too great a departure is made from
the prescribed constants.

Foreign Stations Regularly

Originally the circuit was built with
three tubes, that is, the 56 omitted, and
some foreign stat1ons were brought in
with speaker volume, even around 20
meters, although it became obvious that
for real speaker performance the extra
stage of audio would come in handy.
Wilbur Newman, of 1515 East Thirty-
second Street, Brooklyn N. Y., built the
three-tube model and was enthusiastic
about the regularity with which foreign
reception, some of it on the speaker, was
obtainable. He recommended the extra
audio stage now included.

Newman built the set from a design
submitted by a telephone engineer to a
group of amateurs, and naturally one of
the requirements was that the hum level
should be low. It was so low that New-
man reported it was impossible to tell
from mere listening that the receiver was
a-c operated, except that below 20 meters
there was some trace of tunable hum.
This could be reduced by increasing the
reservoir filter capacity, designated “8
mfd. up.” One might use two or three
8 mfd. condensers in parallel in this
position.

However, not only must the filtration
be excellent in the B supplv, but other
precautions against hum and stray feed-
back must be taken. It will be observed

By Warren J. Elder

that the B supply is separate from the re-
ceiver and that not only is a separate
heater transformer used for the detector
but that its secondary is center-tapped
and between grounded center and each
extreme there is a 1.0 mfd. condenser.
The filament winding for the power tube,
the new 2A5, is returned to the cathode
of that tube.

Tuning Operation

The aerial may be a long one, and is
connected to the grid circuit of the de-
tector through a small variable con-
denser, marked 65 mmfd., as making this
variable enhances sensitivity, even though
a measure of detuning is reflected in the
parallel tuned «circuit in consequence.
However, resonance is established by a
balance between the two, and as the de-
tuning does not represent much differ-
ence on the dial, the repeated attainment
of resonance in actual practice is net
difficult. Even calibration may be en-
joved, if the same aerial is used, since
the calibration will give the position of
the main tuning condenser with parallel
trimmer at minimum, and the adJustment
of the series antenna condenser is then
made on the basis of the capacity setting
as established in the main condenser.

As the frequencies increase—second
from last and last band particularly—it
becomes advisable to have some band-
spread effect, and this is yielded by the
small variable condenser across the main
tuning condenser. Any midget or junior
condenser may be reduced, by plate
removal, until there are only three plates
left, except that if the condenser is of
the type, now off the market, that has
very small plate area, the total number
of plates should be five.

The detector is of the grid leak type.
the grid condenser being 0.0001 mfd. mica
dielectric, and the grid leak 5 meg.

Grid Current Detector

It is important for sensitivity purposes
that the leak be of a high value, as the
larger the resistance, the greater the volt-
age difference across the terminals of the
resistor when grid current flows. The
action of the detector depends entirely on
grid current. The signal and oscillation

amplitudes cause the grid to become posi-
tive, hence the grid acts for this purpose
like the anode of any rectifier, rectifying
only when the element is positive in re-
spect to the cathode. The detector is thus
a half-wave, half-cycle rectifier, as no rec-
tification takes place, as explained, during
the negative alternation,

A fixed tickler is coupled to the second-
ary, and oscillation will be present for
this reason, provided that the plate or
grid coil is connected in a particular
direction, has enough inductance and is
closely enough coupled. If there is no
oscillation, reverse the connection to
either winding, but do not reverse both
connections, as that would get you right
back at the starting point.

Throttle Control

Control of regeneration is effected by
means of a throttle condenser. This is
0.0002 mifd.,, but good results have been
obtained with capacities as low as 0.0001
mfd, which was what Newman used.
However, the oscillation point may not be
just the same for all constructions and
all these tubes used, and it is well to
select 0.0002 mfd., if you are to get a con-
denser anew, and then if oscillation is
well controlled with much less than the
maximum capacity ever in use, put a
series condenser-of 0.00025 mfd. between
stator of the throttle condenser and the
feedback coil connection to the r-f choke.

The effect of the throttle condenser is
to establish a shunt feed, and this is a
popular method of controlling a tuned
grid oscillator. Much has been written
for and against all types of regeneration
and oscillation control, but it must be ad-
mitted that more receivers use the con-
denser for throttle than use any other
method. This is not to say that other
methods aren’t good, also.

The principal load on the plate circuit
of the detector is an audio-frequency
choke, and this is from tap on a 30 milli-
henrv radio-frequency choke to B plus.
It is not vastly important that the »-f
choke coil inductance be as stated, but it
should be large and the distributed ca-
pacity must be small, otherwise at the
very frequencies when the choking effect
is most needed it will be absent, for even
a small distributed capacity at very high

(Continued on next page)
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SHIELDED BATTERY SET

for Receiving Short Waves on Speaker

By Leo Tonry
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A short-wave receiver, using plug-in coils, and contained in a shielded box.

ORE battery-operated short-wave
l sets are in use in this country than

a-c or line d-c operated short-wave
sets, although the a-c devices are forging
ahead and the day is perhaps not far dis-
tant when the a-c type will be the more
numerous. Nevertheless, battery opera-
tion is popular, and this holds true even
in locations where the user has a-c ac-
cessible. Several problems that arise with
an a-c operated short-wave set do not
come up in a battery receiver, and possi-
bly that is one reason for the popularity.

Different on Short Waves

The set diagrammed is one built in a
shielded box with hinge cover, so that the
tuning mechanism and controls are right
near the bottom, an unusual position, and
the tuning condenser instead of having
shaft horizontal has it perpendicular.
Therefore a drum dial below engages the
upright condenser shaft. This novel ar-
rangement comes in handy indeed if the
receiver is to be placed on any console o1
table and you intend to tune in stations
when sitting down.

One eventually gets into the habit of
tuning for short-wave stations when
seated. 'With broadcast reception it is
easy enough to get the station you want
(if it is within range) by a twist of the
dial, especially in reference to a frequency-
calibrated dial. But more skill and pa-
tience are required for short-wave tuning,
because the signal intensity is lower to
start with, and the frequencies are so
much higher that a small change in ca-
pacity accounts for a much larger change
in frequency than anywhere in the broad-
cast band.

Screen Control of Feedback

About the only two circuits in wide use
for short-wave reception are the regenera-
tive t-r-f set and the superheterodvne.
Even a single regenerative detector tube
for earphone reception is a t-r-f set. A
super has t-r-f and an intermediate fre-
quency level besides, and of course there
is an oscillator. On short waves, fortu-
nately, t-r-f sets are very fine, not saving
that supers aren’t also, but the fact that

t-r-f sets have about passed out of the
broadcast picture need not be held against
t-r-f short-wave sets.

In short-wave sets using t-r-f there
may be a stage of tuned r.f. ahead of the
detector or not, but in the present instance
it is included, as it can hardly be denied
that under some circumstances greater
selectivity is needed or desired than the
single tuned circuit would provide, not

s

LIST OF PARTS
Coils

Two sets of short-wave plug-in coils for
0.00014 mifd. capacity.

One 30-millihenry honevcomb r-f choke
coil.

Condensers

One two-gang 0.00014 mfd. tuning con-
denser.

Five 0.01 mfd. mica condensers.

One 0.5 mfd. bypass condenser.

One 0.00025 mfd. mica condenser.

One 0.0001 mfd. mica condenser.

Resistors

One 15-ohm fixed resistor filament.

One 20-ohm rheostat.

One 2.7-ohm fixed resistor (may be im-
proved from a 6-ohm rheostat set to ac-
cord 2 volts on filament when the 20-ohm
rheostat is at zero resistance).

Cne 3 meg. pigtail resistor.

One 100 meg. potentiometer with switch
attached.

Three 025 meg. (250,000-ohm) pigtail
resistors.

One 1.0 meg. pigtail resistor.

Other Requirements

Three UX and one UY sockets.

One antenna-ground connector.

One speaker connector.

One six-lead outlead cable.

One drum dial, scale, escutcheon.

One shielded box with hinge cover, over-
all 934 wide x 834 high x 834.

One chassis with shield compartments,
to fit inside shield cover.

mentioning additional amplification obtain-
able. So the t-r-f stage is included, the
34 tube being used, as this is one of the
2-volt series. A negative bias of 3 volts
is applied to this tube, and for short leads
may be a separate battery, although the
same battery that is used for biasing the
30 first audio tube might be utilized
instead.

The antenna coil is just like the other
coil, although the two transformers are
hooked up differently. The small or pri-
mary winding of the antenna coupler is in
the aerial-ground circuit. The larger
\\:ind{ng is the secondary and is in the grid
circuit.

The larger winding is tuned in the an-
tenna coupler, and this i§ true also in the
interstage example, the erstwhile primary
being used now for feedback. This tickler
is fixed and the control of regeneration in
the grid-leak detector is by means of
screen voltage adjustment. A very high
value of rheostat is used, around 100,000, -
000 ohms being suggested.

A Protection

The coils are of the plug-in type, and
may be commercial UX-base models, or
may be wound from directions given in
these columns for 0.00014 mifd. tuning.
The two tuning condensers are ganged,
but across one is a variable trimmer, of
any small capacity, say, 30 to 50 mmfd.
or thereabouts.

It will be noted that the plate circuit
of the 34 and the grid circuit of the 32 are
tuned by the condenser across the impe-
dance coil. The coupling is close enough
to make it tenable to consider the plate
and grid of the respective tube as in
parallel, so far as the signal is concerned.

Since one side (stator) of the tuning
condenser goes to plate of the r-f tube,
and other side (rotor) to ground, if any
one or more of one set of plates touched
any one or more of the other set of plates
there would be a short circuit of the B
voltage (135 volts), ruinous to the B bat-
teries. To safeguard against this a high
value of fixed mica condenser is put be-
tween the plate of the tube and the
stator of the tuning condenser, and this,
if 0.01 mfd, is large enough to render the
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capacity reduction, due to series capacity,
virtually negligible.

May Use Long Aerial

However, since the two circuits, grid of
first tube and plate of same tube, will not
track perfectly, a manual trimmer is de-
sirable, and since the capacity in the sec-
ond section (plate circuit) has been re-
duced a bit, it is logical to put the addi-
tive capacity across the same condenser.
This method holds good especially if the
aerial has an excess over expected ca-
pacity. The average series capacity of an
antenna may be put at 0.0002 mfd. It is
so rated in standard testing systems using
a dummy antenna. For short-wave recep-
tion with a set such as this it is expected
that the aerial will be of about the same
type used for broadcast reception, dnd
the capacity in the first coil may be
deemed therefore to lead the capacity in
the second coil for that reason, and even
though the output capacity of the tube
itself may be a little greater than the
input capacity.

Trimmer Experiment

Nevertheless, the manual trimmer,
though put as directed, should be tried
experimentally across the secondary of
the antenna coil, as in some special in-
stances this location is requisite. With the
present circuit—one that omits any series
antenna condenser—the more likely and
logical position for this manual trimmer is
nevertheless in the second tuned circuit.

A high value of grid leak is used—3
meg. being specified—and the grid con-
denser is 0.0001 mfd., which is a highly
satisfactory capacity value for short
waves, using the 30 tube. The return of
the grid is made to positive, rather than
to negative or zero bias, to insure flow of
grid current under any and all conditions,
even when there is no signal.

Square Law Detector

The grid current detector, such as this,
is a good one, quite sensitive, lending itself
readily to regeneration, and operating ap-
proximately on the square law, since the
grid current, which runs counter to the
cathode current, varies approximately ac-
cording to the square of the amplitude.

We have noted the regeneration control,
and high-resistance rheostat, but there is
also a volume -control, consisting of a 6-
ohm rheostat. In series with a 15-ohm
filament resistor in the positive leg feed-
ing the 34 is a rheostat of 20 ohms, and
this is used as volume control, also to
check any slight oscillation as might be
present in the first tube at the very high-
est frequencies to be tuned in.

It is advisable to have a volume control
in addition to a regeneration control, as
dependence on regeneration control alone
is unsatisfactory from the viewpoint of se-
lectivity. If regeneration control is relied
on for performance of the dual function,
then at maximum volume you would
always have maximum selectivity, whereas
it is often desirable to have maximum se-
lectivity at less than maximum volume,
which option the independent volume con-
trol affords. That is, sensitivity and selec-
tivity may be controlled independently.

The R-F Choke

The radio frequency choke, RFC, should
have a high inductance, it is not material
just what, but the distributed capacity
should be small. Inductances of values
from 20 to 100 millihenries are suggested,
and honeycomb type windings are in gen-
eral preferable.

It can be seen that the tickler has radio
frequency current flowing through it and
thus the grid voltage is reinforced, but
that af the return point of the fixed tickler

there is a bypass condenser of 0.00025
mfd., and following this is the r-f choke.
The load resistor is 025 meg. (250,000
ohms), the value found quite suitable, all
things considered, including regeneration
ease.

Not too high values of grid leaks should
be used, especially in the last stage, due to
possibilities of grid emission. If grid cur-
rent flows in these circuits the effective
bias is lowered, because the signal voltage
becomes positive faster than the leak tends
to make the grid negative, so the tube
loses bias, and this is equivalent to nega-
tive feedback. Quality is impaired and
sensitivity is reduced. But the values of
resistors, 1.0 meg. in one instance, 0.25
meg. in the other, render full protection
against this trouble.

Currents Low

The 33 pentode is the output tube. The
current in the filament is 0.26 ampere, as
compared to the 0.06 ampere current in
each of the three other filament circuits.
So the total filament drain is .44 ampere
and the total plate current drain (no sig-
nal) is around 20 milliamperes. At that
rate two No. 6 dry cells, series-connected
to afford 3 volts, and three medium-sized
45-volt B batteries, should last about five
months, average use. If practical, how-
ever, get the large sized B batteries, as
they should last nearly a year.

Inexpensive

It can not be complained that the set is
expensive to operate, nor is the construc-
tion cost of parts high. All told, the out-
fit makes a compact, satisfactory and de-
pengiable short-wave receiver, one that will
do its work nicely and consistently, and
helps to bring short-wave reception to
many who otherwise would have to forego
this enticing pleasure. ’

THE NEW 2A6

DUPLEX-DIODE TRIODE
(High-Mu Triode)

TENTATIVE RATING AND

CHARACTERISTICS
Heater Voltage (A. C. or D. C.)..2.5 Volts
Heater Current ............... 0.8 Ampere

Direct Interelectrode Capacitances — Tri-
ode Unit (approx.):

Grid to Plate ................... 1.7 wpef.
Grid to Cathode ................ 1.7 wnf.
Plate to Cathode................ 3.8 upf,
Overall Length ....... 4-9/32" to 4-17/32"
Maximum Diameter............... 1-9/16”
Bulb ..o ST-12
Coreey i o N Small Metal

Base (For connections, see Note 1)
Small 6-Pin

TRIODE UNIT (Class A Amplifier)
Operating Conditions and Characteris-
tics :

Heater Voltage ................. 2.5 Volts
Plate Voltage ............ 250 max. Volts
Grid Voltage ................... —2 Volts
Amplification Factor ................. 100
Plate Resistance ............. 91000 Ohms
Mutual Conductance. . ... 1100 Micromhos

Plate Current ............ 0.8 Milliampere

DIODE UNITS

Two diode plates are placed around a
cathode, the sleeve of which is common to
the triode unit. Each diode plate has its
own base pin.

Note 1

Pin 1-—Diode Plate

Pin 2—Triode Plate

Pin 3—Heater

Pin 4—Heater

Pin 5—Cathode

Pin 6—Diode Plate

Cap—Grid
Pin numbers are according to RMA
Standards.
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The 53 as Class A Driver
and Class B Output

HE 53 is a heater-cathode type of

tube combining in one bulb two high-

mu triodes designed for Class B op-
eration, state R. C. A, Radiotron Co., Inc.,
and E. T. Cunningham, Inec. It is intended
primarily for use in the output stage of
a-c operated radio receivers. In such ap-
plications, the 53 is capable of providing
a power output of 10 watts at a plate
voltage of 300 volts.

The triode units of this tube have sep-
arate external terminals for all electrodes
except the cathode and heater, so that cir-
cuit design is similar to that of Class B
amplifiers utilizing individual tubes in the
output stage.

Besides its usefulness in the output
stage, the 53 may also be adapted to the
driver stage by connecting the two triode
units in parallel. The tube then serves as
a Class A amplifier and possesses charac-
teristics such that it can deliver to a 53
in the Class B output stage adequate
power with high gain and low distortion.

TENTATIVE RATING AND

CHARACTERISTICS

Heater Voltage (A. C. or D. C.)..2.5 Volts
Heater Current............... 2.0 Amperes
Qverall Length............. . 4-11/16"
Maximum Diameter.............. 1-13/16”
Bulb ...t e ST-14
Base (Refer to Outline Dwg. No. 92S-

4246) ....... e Medium 7-Pin

CLASS B POWER AMPLIFIER

Plate Voltage ............. 300 max. Volts

Dynamic Peak Plate Current (per
plate) ........... 125 max. Milliamperes

Average Plate Dissipation..10 max. Watts
Typical operation:

Heater Voltage....... 2.5 2.5 Volts
Plate Voltage......... 250 300 Volts
Grid Voltage.......... 0 0 Volts
Static Plate Current

(per plate)......... 14  17.5 M’amps
Load Resistance

(plate to plate)..... 8000 10000 Ohms
Nominal Power Out-

put* .......... 00000 8 10 Watts

*With average power input of 350 milliwatts
applied between grids.

CLASS A AMPLIFIER—AS DRIVER

The two grids are comnected together at
the socket; likewise the two plates.

Operating conditions and characteristics :

Heater Voltage... 2. 2.5 Volts
Plate Voltage..... 250 294 Volts
Grid Voltage..... —5 —6 Volts
Amplification

Factor ......... 35 35
Plate Resistance..11300 11000 Ohms
Mutual

Conductance ... 3100 3200 Micromhos
Plate Current.... 6 7 M’amps

INSTALLATION

The base pins of the 53 fit a standard
0.855"” pin-circle diameter seven-contact
socket which may be installed to operate
the tube either in a vertical or in a hori-
zontal position. Base connections and
external dimensions of the 53 are given in
the outline drawing.

The bulb of this tube will become very
hot under certain conditions of operation.
Sufficient ventilation, therefore, should be
provided to circulate air freely around the
tube to prevent overheating.

The heater is designed to operate at 2.5
volts. The transformer winding supplying
the heater circuit should be designed to
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The curves at left show
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the grid current (I.) of
each triode of a 53 tube
for different plate and
positive grid voltages,

operate the heater at this recommended
value for full-load operating conditions at
average line voltage.

The cathode should preferably be con-
nected directly to a mid-tap on the heater
winding. If this practice is not followed,
the heater may be biased negative with
respect to the cathode by not more than
45 volts.

The grids for Class B and Class A serv-
ice should be connected so as to give re-
sultant tube characteristics suited to the
particular service. Detailed information
on connections is given under Application.

APPLICATION

Combining two triode units designed for
Class B operation in a single bulb, the 53
is intended primarily for use in the Class
B output stage of a-c operated receivers.
It may also be used as a Class A ampli-
fier (with triode units connected in paral-
lel) to drive the 53 in the output stage.

As a Class B power amplifier, the 53 is
used in circuits similar in design to those
utilizing individual tubes in the output
stage. It requires no grid bias, since the

igh-mu feature of the triode units re-
duces the steady plate current at zero bias
to a relatively low value.

During operation of this tube as a Class
B amplifier, the grids of the two triode
units are alternately swung positive each
half cycle. Considerable power is required
to do this under ordinary conditions. If,
however, the secondary emissivity of the
grids were made nearly equal to unity, the
required power to swing the grids could
be appreciably decreased. Tubes possess-
ing this feature can be constructed, but
the secondary emissivity is not indepen-
dent of signal voltage and frequently
causes negative grid current. Further-
more, secondary emission behaves errati-
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cally during the life of the tube. Thus, to
have a Class B tube which will give uni-
form results throughout its life, it is
preferable from the tube design stand-
point, to eliminate secondary emission
insofar as possible even at the expense of
greater driving power. Unless tubes for
use as Class B amplifiers are capable of
producing uniform results throughout
their life, it is practically impossible to de-
sign circuits to use them.

Plate Current Varies Widely

The d-c plate current required in Class
B circuits fluctuates under normal oper-
ating conditions. The power supply, there-
fore, should have good regulation to main-
tain proper operating voltages regardless
of the current drain, For this purpose, a
suitably designed power unit should be
employed. The rectifier tube should have
reasonably good regulation over the op-
erating range. In some circuit designs, a
vacuum-type of rectifier tube can be used,
while in others a mercury-vapor type may
be needed to provide the required regula-
tion. As a factor in obtaining good regu-
lation, the filter chokes and the trans-
former windings should have low re-
sistance. In the design of a power supply
for a Class B amplifier, consideration
should be given to economical distribution
of losses. Also, the power supply should
be designed to take care of the average
power demands with sufficient regulation
to meet the peak power demands.

As previously pointed out, the grids of
the_5.3 are alternately operated sufficiently
positive to cause grid current to flow in
their input circuits. This feature imposes
a further requirement on the preceding
amplifier stage. It must supply not only
the necessary input voltage, but it must be
capable of doing so under conditions






