IMPORTANT RATINGS
AND CHARACTERISTICS

Receiving Types
metal —glass —miniature

GENERAL @) ELECTRIC



INTRODUCTION

This manual has been compiled to aid those who
work or experiment with receiving tubes. The tech-
nical and descriptive data have been carefully se-
lected to present the essential characteristics needed
specifically to define each tube type. These charac-
teristics and ratings will be of assistance in the de-
sign of electronic circuits and of particular interest
to the radio service man, radio technician, amateur
and experimenter.

Your attention is invited to the section titled
“Interpretation of Ratings and Technical Data” in
order that the information presented in this man-
ual may be interpreted correctly.

Following the “Interpretation of Ratings and

Technical Data’ section is the section titled “Rec-
ommended Types.” The next section, titled “Char-
acteristics and Ratings,” presents electrical design
characteristics, maximum ratings, and typical
operating conditions for each tube type as well as
references to the base connections and outline
drawings located in the final section of the manual.

Requests for additional technical data will re-
ceive prompt attention if addressed to:

TUBE SALES SECTION

TUBE DIVISION

ELECTRONICS DEPARTMENT
GENERAL ELECTRIC COMPANY
SCHENECTADY 5, NEW YORK

INTERPRETATION OF RATINGS AND TECHNICAL DATA

General

The tube ratings in this manual have been pre-
pared in accordance with the RMA system of
Design Center Maximums and should be inter-
preted as defined in the following paragraphs.

1. Cathode

The heater or filament voltage is given as a
normal value unless stated otherwise. This
means that transformers or resistances in the
heater or filament circuit should be designed
to operate the heater or filament at rated
value for full-load operating conditions under
average supply-voltage conditions. A reason-
able amount of leeway is incorporated in the
cathode design so that moderate fluctuations
of heater or filament voltage downward will
not cause marked falling off in response; also,
moderate voltage fluctuations upward will not
reduce the life of the cathode to an unsatis-
factory degree.

A. 1.4-volt Battery Tube Types

The filament power supply may be obtained
from dry-cell batteries, from storage batteries,
or from a power line. With dry-cell battery
supply the filament may be connected either
directly across a battery rated at a terminal
potential of 1.5 volts, or in series with the
filaments of similar tubes across a power
supply consisting of dry cells in series. In
either case, the voltage across each 1.4-volt
section of filament should not exceed 1.6 volts.
With power-line or storage-battery supply,
the filament may be operated in series with the
filaments of similar tubes. For such operation,
design adjustments should be made so that,
with tubes of rated characteristics, operating
with all electrode voltages applied and on a

normal line voltage of 117 volts or on a
normal storage-battery voltage of 2.0 volts
per cell (without a charger) or 2.2 volts per cell
(with a charger), the voltage drop across each
1.4-volt section of filament will be maintained
within a range of 1.25 to 1.4 volts with a
nominal center of 1.3 volts. In order to meet
the recommended conditions for operating
filaments in series from dry-battery, storage
batteries, or power-line sources it may be
necessary to use shunting resistors across the
individual 1.4-volt sections of filament.

B. 2.0-volt Battery Tube Types

The 2.0-volt line of tubes is designed to be
operated with 2.0 volts across the fila-
ment. In all cases the operating voltage
range should be maintained within the
limits of 1.8 volts to 2.2 volts.

Positive Potential Electrodes

The power sources for the operation of radio
equipment are subject to variations in their
terminal potential. Consequently, the maxi-
mum ratings given in this manual have been
established for certain Design Center Voltages
which experience has shown to be representa-
tive. The Design Center Voltages to be used
for the various power supplies together with
other rating considerations are as given below.

A. A-CorD-CPower-line Service in U.S.A.

The design center voltage for this type of
power supply is 117 volts. The maximum
ratings of plate voltages, screen-supply
voltages, dissipations, and rectifier output
currents are design maximums and should
not be exceeded in equipment operated
at a line voltage of 117 volts.



INTERPRETATION OF RATINGS AND TECHNICAL DATA (CONT'D)

Storage-battery Service

When storage-battery equipment is oper-
ated without a charger, it should be so
designed that the published maximum
values of plate voltages, screen-supply
voltages, dissipations, and rectifier output
currents are never exceeded for a terminal
potential at the battery source of 2.0 volts
per cell. When storage-battery equipment
is operated with a charger it should be so
designed that 90 of the same values are
never exceeded for a terminal potential
at the battery source of 2.2 volts per cell.

B-Battery Service

The design center voltage for B-batteries
is the normal voltage rating of the battery
block, such as 45 volts, 90 volts, etc.
Equipment should be so designed that
under no condition of battery voltage
will the plate voltages, the screen-supply
voltages, or dissipations ever exceed the
recommended respective maximum values
shown in the data for each tube type by
more than 10 per cent.

Other Considerations

a. Class A Amplifiers

The maximum plate dissipation oc-
curs at the Zero-signal condition. The
maximum screen dissipation usually
occurs at the condition where the
peak-input signal voltage is equal to
the bias voltage.

Class B Amplifiers

The maximum plate dissipation theo-
retically occurs at approximately 63
per cent of the Maximum-signal con-
dition, but practically may occur at
any signal-voltage value.

¢. Converters

The maximum plate dissipation oc-
curs at the Zero-signal condition and
the frequency at which the oscillator-
developed bias is a minimum. The
screen dissipation for any reasonable
variation in signal voltage must never
exceed the rated value by more than
10 per cent.

d.

The maximum screen voltage rating may
be exceeded provided that all the follow-
ing conditions are satisfied:

Screen Ratings

1. At any operating condition the
screen voltage does not exceed
the maximum plate voltage rat-
ing.

At any operating condition the

3.

5.

6.

7.

average screen dissipation does
not exceed the maximum rating.

3. At the operating condition which
results in maximum screen cur-
rent, the screen voltage does not
exceed the value required for
maximum screen dissipation.
This condition, however, may
not represent the maximum dis-
sipation condition.

Typical Operation

For many receiving tubes, the data shows
typical operating conditions in particular
services. These typical operating values are
given to show concisely some guiding informa-
tion for the use of each type. They are not to
be considered as ratings, because the tube can
be used under any suitable conditions within
its rating limitations.

Capacitance Ratings

Grid-plate ratings on r-f amplifier pentodes
and tetrodes indicated in this manual are the
maximum ratings. All other ratings are
Design Center values. Unless otherwise noted
capacitances on glass tubes are read with a
close fitting metal shield as standardized by
RMA.

Use of Pin No. 1 on Octal Types

Pin No. 1 on metal receiving tubes is usually
connected to the outer shell of the tube. Cer-
tain glass tubes with octal bases have internal
shields connected to this pin. In order to ob-
tain correct operation of octal based tubes,
Pin No. 1 should never be used as a terminal
for any voltage or portion of the electrical
circuit, but should be connected to ground
whenever possible.

Use of GT/G Suffix

The use of the suffix GT/G on small glass
receiving tubes has recently been eliminated
and for this reason does not appear in this
manual. Data on tubes which have been pre-
viously marked as GT/G types may be ob-
tained by referring to the data under the GT
listing (for example, characteristics of the
6J5-GT/G will be found under the 6J5-GT
listing).

Metal Types

Metal tube type numbers are shown in bold-
face type on the following pages to facilitate
the location of these types in the tabular
material.

Miniature Types

The type numbers of miniature tubes are
shown in italics on the following pages for
ease of location in the tabular material.



RECOMMENDED TYPES

This list of Recommended Types has been
prepared as a service to circuit designers. The
use of these tubes will assure better quality,
reduced initial cost and ready availabilty—
important advantages which result from the
use of tube types manufactured in larger

quantities and for longer periods of time than
those types for which there is a limited
demand. The tubes included in the list of
Recommended Types have been carefully
selected to fulfill the needs of the circuit
designer for practically any receiver circuit.

Voltage Amplifiers
Recti- | Diode Triodes Pentodes Power | Con-
fiers |[Detec- Ampli- | vert-
tors fiers ers
Sharp- Remote-
S'%l gl}f Cut-off Cut-off with
. . it it
Single| Twin Duplex Diodes
Diodes | 1,5 | High | Low | High
' Gn = Ga m
Filament
1.4 Volt 1U4 1T 186 3Q4 1R5
384
6.3 Volt * 6AL5 |6C4 |6SCT7 6AT6 6SJ7 |6SH7 {6SK7 G6BA6  |6SV7 b 6BE6
6X5-GT |[6H6 ([6]J5 |6SL7-GT 16SQ7 6SG7 6L6-GA |6SA7
5Y3-GT 6SN7-GT [6SRY7 6V6-GT
5U4-G 6AQ7-GT 6K6-GT
6AR7-GT
35 W4 12ATé 128K7 |(12BA6 35L6-GT |12BES6
12.6 Volt
& Above |35Z5-GT 128Q7 128G7 50B6 12SA7
11726-GT 50L6-GT

*Miniature type under development—characteristics similar to 6X5-GT.
**Miniature type under development—characteristics similar to 6V6-GT.
Type numbers of metal tubes are shown in bold-face type.
Type numbers of miniature tubes are shown in italics.
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