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ESSENTIAL CHARACTERISTICS is especially prepared to 
provide the Service Technician with a single source of reference con
taining data on every tube likely to be found in any home receiver
AM, FM, or television-as well as on some other special-purpose 
and industrial tubes. 

Data presented include those characteristics and ratings essential 
to fast, efficient trouble-shooting. Basing diagrams for each type 
are shown on the page with the data. 

The electronics engineer, amateur, and experimenter will also 
find this a valuable quick-reference for tubes currently in use. 

Included in the present edition of this handbook are the many 
new receiving tubes recently announced for use in television ap
plications and a section listing the essential physical and electrical 
characteristics of television picture tubes. For reference purposes 
and for the convenience of the user this handbook also contains a 
section devoted to special-purpose tubes. 

A section entitled "Interpretation of Technical Data" is in
cluded to aid in the proper evaluation of the information presented 
in this handbook. Following this section are tube classification 
charts arranged to provide a quick and convenient reference to the 
tubes that are available for specific classes of service in which the 
reader may be interested. 

Requests for additional information will receive prompt attention 
if addressed to: 

TITLE 

TUBE SALES SECTION 
ELECTRONIC COMPONENTS DIVISION 
GENERAL ELECTRIC COMPANY 
SCHENECTADY, NEW YORK 
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INTERPRETATION OF TECHNICAL DATA 

GENERAL 
1. All electrode voltages indicated as "Maximum Ratings" are measured with 
respect to a fixed reference point defined as follows: 

A. For cathode types, the reference point is the cathode terminal. 
B. For filamentary types operated on direct current, the reference point is 
the negative terminal of the filament. 
C. For filamentary types operated on alternating current, the reference point 
is the electrical center of the filament. 

2. All other electrode voltages indicated are measured with respect to a fixed 
reference point defined as follows: 

A. For cathode types not rated with cathode bias, the reference point is the 
cathode terminal. 
B. For cathode types rated with cathode bias, the reference point is the 
negative terminal of the cathode-bias resistor. 
C. For filamentary types operated on direct current, the reference point is 
the negative terminal of the filament. 
D. For filamentary types operated on alternating current, the reference point 
is the electrical center of the filament. 

3. Unless otherwise specified, all values of voltage and current are doc and 
positive. 

TUBE TYPE 
1. Within each of the data sections of this handbook, data are presented by 
type designation. 

2. Within the receiving tube section, types having the same basic designation, 
but differing in suffix (e.g., 6BG6-G and 6BG6-GA) are grouped together when 
the types have equivalent electrical characteristics. All of the information pre
sented applies to each type in the group with the possible exception of the infor
mation under the outline drawing, capacitance, or heater voltage and current 
columns. When this information differs. the values are horizontally aligned with 
the type designations to which they apply. 

3. The use of the suffix GT IG on small glass receiving tubes has been elimi
nated, and this suffix does not appear in this handbook. Data on GT IG types 
may be obtained by referring to the data under the GT listin~ (e.g., character
istics of the 6J5-GT/G will be found under the 6J5-GT listing). 

4. The following suffix letters are in common use in tube designations and have 
the indicated significance: 

A. G signifies a glass bulb and an octal base. 
B. GT signifies a T-9, straight-sided glass bulb and an octal base. 
C. A, B, C, D, E and F assigned in that order signify a later and modified 
version which can be substituted for any previous version but not vice-versa. 
The assignment of a suffix in this series does not convey any information as to 
the nature of the modification incorporated. 
D. X signifies a base composed of special low-loss material. 
E. Y signifies a base composed of special intermediate-loss material. 

CLASSIFICATION BY CONSTRUCTION 
The column "Classification by Construction" presents a descriptive title for 

each tube. When the tube represents an improved or modified version of an older 
type, the older type is given in parenthesis following the descriptive title. The 
inclusion of the older type in parenthesis is given as an aid. in identifying the 
general characteristics of the tube under consideration and does not necessarily 
imply direct interchangeability between the two. Whether or not the tubes can 
be uSed interchangeably depends on the particular characteristics and tequire
ments of each individual application. 



BASE CONNECTIONS 
1. The basing diagrams are shown on the same page as the data of the type to 
which they refer and are shown as bottom views. These diagrams are schematic 
representations of the terminal connections and do not necessarily indicate 
internal tube construction. 

2. Pin number 1 on metal receiving tubes is usually connected to the outer shell 
of the tube. Certain glass tubes with octal bases have internal shields connected 
to this pin. For correct operation of octal-based tubes, pin number 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. 

3. In tubes having more than one grid, the grids are numbered consecutively 
in accordance with their location proceeding from the cathode to the plate. Thus, 
grid number 1 is the grid which is physically located nearest the cathode. In 
pentodes, grid number 2 is generally referred to as the screen grid, and grid 
number 3 is generally referred to as the suppressor grid. 

4. In multisection tubes which contain two or more structurally similar sec
tions, the similar sections are designated as section 1, section 2, etc., depending 
upon the connection of the plates to the terminal pins. The highest-numbered 
section is defined as that section whose plate connects to the lowest-number base 
pin; similarly, the second highest-numbered section is that section whose plate 
connects to the second lowest-number base pin, etc. 

OUTLINE DRAWINGS 
This column presents information on the physical characteristics of each tube. 

When the physical characteristics of a tube conform to standard or commonly 
used configurations, an outline drawing number is shown which refers to tube 
drawings presented in the section "Outline Drawings." If the physical charac
teristics of a tube do not conform to any of the standard outline drawings, the 
designation "T-X" is shown. In this case, reference should be made to the T-X 
Table in the Outline Drawings Section which presents data relative to the physical 
characteristics of these special tubes. 

FILAMENT VOLTAGE 
Unless otherwise specified under the column "Filament Volts," the heater or 

filament of any tube may be operated with either alternating or direct current. 

CAPACITANCES 
I. Unless otherwise noted, all capacitance values in this pUblication are average 
values and those for glass tubes are measured with an external close-fitting metal 
shield connected to the cathode terminal. 

2. All capacitance values indicated herein are measured with the filament or 
heater cold and with no direct voltages applied. 

3. In measuring the capacitances listed below, all metal parts except the input 
and output electrodes are connected to the cathode. These metal parts include 
internal and external shields, base sleeves, and unused pins. In multisection 
tubes, the electrodes of the sections not common to the section under test are 
connected to ground. 

A. Input capacitance is measured from the input grid to all other electrodes 
except the plate, which is connected to ground. 
B. Output capacitance is measured from the plate to all other ele ... ~rodes 
except the input grid, which is connected to ground. 
C. Grid-plate capacitance is measured from the input grid to the plate with 
all other electrodes connected to ground. 

4. The capacitance values for twin-section tubes refer to each section unless 
otherwise specified. 

TYPICAL OPERATING CONDITIONS 
1. The column headed "Service," indicates the principal application of the 
type. The columns to the right of this show average tube characteristics and 
typical operating conditions for the service indicated. These values are presented 
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to show concisely some guiding information as to the use and characteristics of 
each type. They are not to be considered as maximum ratings because the tube 
can be used under any suitable conditions within its rating limitations. 

2. The classes of amplifier service indicated are defined as follows: 
A. A Class A Amplifier is an amplifier in which the grid bias and applied 
alternating grid voltage are such that plate current in a specific tube flows at 
all times. 
B. A Class AB Amplifier is an amplifier in which the grid bias and applied 
alternating grid voltage are such that plate current in a specific tube flows 
for appreciably more than half but less than the entire electrical cycle. 
C. A Class B Amplifier is an amplifier in which the grid bias is approxi
mately equal to the cutoff value so that the plate current is approximately 
zero when no exciting grid voltage is applied, and so that plate current in a 
specific tube flows for approximately one half of each cycle when an alter
nating grid voltage is applied. 
D. A Class C Amplifier is an amplifier in which the grid bias is appreciably 
greater than the cutoff value so that the plate current in each tube is zero 
when no alternating grid voltage is applied, and so that plate current in a 
specific tube flows for appreciably less than one half of each cycle when an 
alternating grid voltage is applied. 
E. To denote that grid current does not flow during any part of the input 
cycle, the suffix 1 may be added to the letter or letters of the class identifica
tion. The suffix 2 may be used to denote that grid current flows during some 
part of the cycle. 

3. The values of the tube characteristics presented are the average values based 
on large groups of tubes. Any individual tube may vary from these over-all 
averages. 

4. Unless otherwise noted, all ratings and characteristics for rectifier tubes 
apply to operation with a capacitor-input filter. In general, operation with a: 
choke-input filter allows the use of a slightly higher RMS supply voltage. 

5'. For power output tubes, the value under the column "Power Outout, Watts" 
refers to the average tube power output (plate input power minus plate dissi
pation) for the indicated operating conditions. To determine the useful power 
output, subtract the circuit losses from the tube output. In Class A operation, 
the rated tube power output is measured with an AF sinusoidal input signal 
whose peak value is equal to the doc grid-number one bias voltage applied to the 
tube. 

6. A. The plate resistance (Rp) of an electronic tube is the ratio of a small 
change in plate voltage to the corresponding change in plate current with all 
other electrode voltages maintained constant. 
B. The transconductance (Gm) of an electronic tube is the ratio of a small 
change in plate current to the small change in grid voltage that produces it 
with all other electrode voltages maintained constant. Unless otherwise noted 
all transconductance values in this handbook are grid 1-to-plate transconduct
ances. 
C. The amplification factor (p.) of an electronic tube is the ratio of a small 
change in plate voltage to the small change in grid voltage when the plate cur
rent and all other electrode voltages are maintained constant. 
D. The conversion transconductance of a converter or mixer tube is the ratio 
of a small change in the output intermediate-frequency current to the small 
change in input radio-frequency vQltage producing it. 

MAXIMUM RATINGS 
Unless otherwise specified, the maximum tube ratings have been prepared 

in accordance with the RETMA system of Design-Center Maximums and should 
be interpreted as defined in paragraphs 1 and 2 given below. 

1. Cathode 
The heater or filament voltage is given as a normal value'unless stated other

wise. 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 reasonable 



amount of leeway is incorporated in the cathode design so that moderate fluctua
tions 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 unsatisfactory 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 fila
ment 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 fila
ment 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 batteries, storage batteries, or power-line sources 
it may be necessary to use shunting resistors across the individual 1.4-volt 
sections of filament. 

2. Positive Potential Electrodes 
The power sources for the operation of radio equipment are subject to varia

tions in their terminal potential. Consequently, the maximum ratings given 
have been established for certain design-center voltages which experience has 
shown to be representative. The design-center voltages to be used for the various 
power supplies together with other rating considerations follow. 

A. AC or DC Power-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. 

B. Storage-battery Service 
When storage-battery equipment is operated 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 
percent of the same values are never exceeded for a terminal potential at the 
battery source of 2.2 volts per cell. 

C. 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 percent. 

D. Other Considerations 
a. Class A Amplifiers 

The maximum plate dissipation occurs 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. 

b. Class B Amplifiers 
The maximum plate dissipation theoretically occurs at approximately 63 
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percent of the maximum-signal condition, but practically may occur at any 
signal-voltage value. 

c. Converters 
The maximum plate dissipation occurs 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 percent. 

d. Screen Ratings 
The maximum screen-voltage rating may be exceeded provided that all 

the following conditions are satisfied: 
1. At any operating condition the screen voltage does not exceed the 
maximum plate-voltage rating. 
2. At any operating condition the average screen dissipation does not 
exCeed the maximum rating. 
3. At the operating condition which results in maximum screen current, 
the screen voltage does not exceed the value required for maximum screen 
dissipation. This condition, however, may not represent the maximum 
dissipation condition. 

3. Absolute-Maximum Ratings 
In some instances, the maximum ratings are specified as Absolute-Maximum 

Ratings. The Absolute-Maximum Ratings are limiting values beyond which the 
serviceability of the tube may be impaired from the viewpoint of life and satis
factory performance. In order not to exceed these Absolute-Maximum Ratings, 
the equipment designer must establish the circuit design so that initially and 
throughout tube and equipment life, no Absolute Maximum value is exceeded 
under the worst probable operating conditions with respect to supply-voltage 
variation, equipment component variation, equipment:- control adjustment, load 
variation, signal variation, environmental conditions, and variation in tube 
characteristics. 

4. Design-Maximum Ratings 
For some types, the maximum ratings are specified as Design-Maximum 

Ratings. The Design-Maximum Ratings are the limiting values expressed .with 
respect to bogie tubes at which satisfactory tube life can be expected to occur for 
the types of service for which the tube is rated. Therefore, the equipment designer 
must establish the circuit design so that initially and throughout equipment life 
no Design-Maximum value is exceeded with a bogie tube under the worst probable 
operating conditions with respect to supply-voltage variation, equipment com
ponent variation, equipment control adjustment, load variation, signal variation, 
and environmental conditions. 
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CLASSIFICATION CHART 

Receiving Types 
Type designations of miniature tubes are shown in italics. 

Type designations of metal tubes are shown in boldface type. 

DIODES 

Fi! Cath 
I Max. Output I Single 

?:rNf:t --~F~i!~'----C~a~t~h----
Twin 

I lAX2 I 
!B3-GT 

0.5 lV2 
lX2-A 
lX2-B 
2B3 

3A2 
1.0 to 1.5 3C2 3A3 

3B2 ----------
1.0 Per Plate 

--------

8.0 to 10 3AL5 7A6 
6AL5 12AL5 Per Plate 6H6 12H6 

12 Per Plate ----------
40 to 49 I-V 
----------

OZ4 7Y4 
50 to 99 117Z3 OZ4-G 12X4 

6X4 84/6Z4 
6X5-GT 

3SW4 5AZ4 OZ4-A 

100 to 149 35Y4 5Y3-GT 6AX5-GT 
35Z3 5Y4-GT 7Z4 
35Z5-GT 80 

150 to 199 5V4-GA 6BY5-G 
5U4-G 

200 to 249 5Z3 
83 
5AS4 

250 to 299 5AW4 
5U4-GA 
5U4-GB 

300 to 349 5AU4 

60 to 75 25Z5 50Y6-GT 
25Z6-GT 50Y7-GT Per Plate 50X6 117Z6-GT 

75 17H3 
6AX4-GT 
6W4-GT 

125 12AX4-GTA 
17AX4-GT 
25AX4-GT 
25W4-GT ---

135 6V3-A ----175 6BY5-G ---190 6AU4-GTA 
19AU4-GTA 

TRIODES 
Single 

Triple 

Cath 

6Bn 

6BC7 

----

---

I' I 600 I 

Heater Current 
in Milliamperes 

460 I 300 I 1110 

Heater Current 
in Milliamperes II 
Twin or Double 

Other --~6~0~0--'-'4~60~'I-~30~0~~-~1~6~O-TI-'O"t~he~r--
2.0 12B4-A 12B4-A 2A3 6AS7-G 
to 6AH4-GT 6AS7-GA 
9.0 6B4-G ---- ---

2AF4 3AF4-A 6CJ, 6AF4 ~6CM7 ~ 8CM7 7AF7 12AU7 6BL7-GT 
10 2AF4-A 6AF4-A 7AU7 9AU7 rAU7 12AU7-A 6BX7-GT 
to 6S4-A 6T4 12BH7 12AU7 14AF7 9AU7 
19 12BH7-A 12AU7-A 

12BH7 
12BH7-A 
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I' I 600 1 

20 lM4 
to 
29 

- ---
30 
to 
39 

- ---
40 SBN4 
to 
49 
- ---
60 
to 
69 
- ---
70 
to 
79 
- --
80 
to 
89 
- ---
100 

15 to 40 

60 to 10 

100 

TRIODES (Cont'd) 
Single 

Heater Current 
in Milliamperes 

4110 l 300 1 1110 

II 
Twin or Double 
Heater Current 
in Milliamperes 

1 Other -'6;;;0"'0-'l-'.-;1I;;;0:--;------;;3"'00..--=---;I-.l";110..-----.-1 ""O"'th"'-e-r 
GCII ll1]11 6CG7 8CG7 l2SN7-GTA 12G8 
G]II ~6CM7 ~8CM7 
7A4 6F8-G 
lM4 6SN7-GTB 

7N7 ------
4BC8 6BQ7-A 6C8-G 6BC8 
4BQ7-A 6BZ7 6BQ7-A 
4BZ7 6J6 6BS8 
6J6 6J6-A 6BZ7 

6NT --------
3BN4 6AJ4 6BK7-A 6BK7-A 1F8 6BZ8 

6BN4 6BK7-B 12A V7 
12A V7 

--------
6AB4 12AZ7 12AT7 UAT7 12AZ7 

------ -----
6SCT 1l1SCT 
6SL7-GT 12SL1-GT 
1F1 

--- -----
6AM4 

--- --- --
6FI lISFI 1f8BZ7 1f8AX7 1f8AX7 
GSFII 12BZ7 
7B4 

TRIODES WITH DIODES 

II Heater Current 
in Milliamperes 

-----;;GooN>--.--·,~1I;0~~I==~300~~,---·1~1I0..-----;---n07.th~e~r--

6BV8 6BF6 1 f!A E6 

With 2 Diodes GSRT 12AJ6 
12BF6 
IISRT 

With 1 Diode IH5-GT 
lLH4 

6CN7 8CN7 6AQ1-GT 6AQ6 8CN7 
12BR7 6AT6 12AT6 12BR7 

With 2 Diodes 6CN7 1201-GT 
6QT 
1K7 

With 3 Diodes 6T8 6T8 10T8 
6T8-A 

3AV6 6AV6 7C6 
6SQT 12A V6 

With 2 Diodes 1B6 ll1SQT 
1X1 14B6 
15 

With 3 Diodes 6S8-GT 

PENTODE POWER AMPLIFIERS 

I Power 
Service Output 

in Watts 

Heater Current in Milliamperes 

600 4110 300 1110 Other 

lA5-GT 3Q4 
0.1 to 0.4 1LB4 305-GT 

lSI, 3S4 
3LF4 3V4 

Output 12C6 17C6 S6C6 6AK6 6BF6 
12CA6 26CA6 36B6 6CA6 Amphfiers 1.0 to 1.9 12CU6 36C6 

60B6 
60C6 

2.0 to 2.9 43 6AS6 
6CL6 
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PENTODE POWER AMPLIFIERS (Cont'd) 

Service 
Power I Heater Current in Milliamperes 

i~vt~¥~ --~6~0~0--~--~4~5~0---'--~3~0~0---'--~1~50~-'~----~O~th~e-r------
12BK5 25BK5 lllA6 6AG7 6W6-GT 
12L6-GT 25L6-GT 35A5 6AR5 7B5 

3.0 to 3.9 12W6-GT 25W6-GT 35L6-GT 6BK5 41 
50A5 6K6-GT 
50L6-GT 

Output 5AQ5 6AQ5 6F6 12AB6 
5V6-GT 6AQ5-A 6F6-GT 12AQ6 Amplifiers 

4.0 to 6.0 6CM6 6Y6-G 12V6·GT 
6V6 6Y6-GT 42 
6V6-GT 
7C5 

10.0 to 11.0 6L6 
6L6-GB 

12AV5-GA 17AV5-GA 18A5 6AU5-GT 6B~6-GT 
12BQ6-GA 17DQ6 19BG6-GA 6AV5-GA 6C 6-GA 
12CU6 25AV5-GA 6BG6-GA 6CU6 

Horizontal-Deflection 12DQ6 25BQ6-GA 6BQ6-GA 6DQ6 
Amplifiers 25CD6-GB 25CU6 

25DN6 25DQ6 

PENTODE VOLTAGE AMPLIFIERS 
Sharp-Cutoff II Remote-Cutoff 

Heater Current in Milliamperes Heater Current in Milliamperes 

500 to 900 

600 1 450 1 300 I 150 I Other 600 I 460 I 300 I 160 I Other 
SDT6 I,DT6 6DT6 1LN5 

1N5-GT 
lUI, 

12AC6 

====11===1== ==::== =====1===111== -------- -------1====== ---=--= 
6C6 7C7 1 LI, 6D6 6SS7 
6J7 12AF6 6K7 7B7 1000 to 1900 6SJ7 lllSJ7 78 12BL6 

12K7-GT 
====11=== === == === ===11===== ===1===1== 

2000 to 2900 
6BD6 12BD6 
6SK7 lllSK7 
7A7 14A7 

======11====:1=== ==== ---------- ====11=== ------- --------
3000 to 3900 6 BJ 6 

11==== 1 :== =6S===H=7===1 6=B==H=6= ====IIIS::::B==A:::::::::=6 ==== 6=B=A=6= 1=12=B=A=6== 1=== 

4000 to 4900 7 AG7 6SG7 lllSG7 
USH7 7H7 

==== =====:==1=::==== =-==1=:::::::== ==::::=:11== ---= == ==:1== 
SAU6 J,BC5 6AG5 12AU6 6AK5 

5000 to 5900 SBC6 7V7 6AU6 12AW6 
6AU6-A 
6BC5 

SCE5 
SCF6 

I,CE5 6CE5 
==1===11== === ===1===1== 

7000 to 7900 

=====SCB6 
8000 to 8900 

6CF6 

J,CB6 6CB6 
6CB6-A 
6DE6 

SBZ6 6BZ6 

====11=== ::::=:::::=1===:1==1=== -- - --1===1== 
6AC7 9000 to 9900 6AH6 

====11=== ==1===1==1===11== === ===1===1== 
11000 to 13000 1~~n-A 12BV7 

12BY7-A 

PENTODES WITH DIODES 

Classification 
600 

Sharp-Cutoff 5AM8 
With 1 Diode 5AS8 Pentodes 

Remote-Cutoff With 1 Diode 
Pent odes 

With 2 Diodes 

Pentode Power Amplifiers with Half-
Wave Rectifier 

Heater Current 
in Milliamperes 

450 I 300 1 1110 
6AM8 6SV7 
6AS8 

6CR6 12CR6 
6SF7 lllSF7 

6B8 12F8 

Other 
1LD5 
lS6 
lU5 

117L7-GT 
117N7-GT 
117P7-GT 
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Transconductsnce, 
Pentode Section 

1100 

4600 

5200 

6000 

6200 

7000 

SOOO 

9000 

TRIODE.PENTODES 

Amplification Factor, 
Triode Section 

S.O 

40 

40 

19 

19 

17 

40 

53 

IS 

70 

600 

6AT8 
6CG8 
6X8 

6BE8 
6BR8 
6U8 

6AN8 
6AV8 
6B8 

6BH8 

6AU8 

6BA8-A 

6AW8-A 

HEPTODES 

Heater Current 
in Milliamperes 

4GO 

6AT8 
6CG8 
6CG8-A 
6X8 
6X8-A 

6BR8 
6U8 
6U8-A 

6AZ8 

6AN8 

8BH8 

8AU8 

8BA8-A 

8AW8-A 

800 

6F7 

9U8-A 

12CT8 

lOC8 

Sennce Tra~:~~J:ct:nce ________ -. _________ i,n_l4il __ ·_li_am __ pe_r_e,s ________ -. ________ _ I I Heater Current 

in Micromhos 600 4110 800 1110 

12AD6 
111!AG6 

250 to 300 

Converters SBE6 6A7 111!BE6 
6AS l1SA7 

450 to 550 6BE6 1407 
GSA7 
7BS 
707 

900 to 1000 6BA7 111!BA7 

Dual-Control Amplifiers SBY6 6BY6 
SCS6 6CS6 

MULTISECTION AND M,SCELLANEOUS TYPES 

Classification 
GOO 

Triode-Hexodes 

Triode-Heptodes 

Twin Pentodes SBU8 

Space-Charge-Grid Tetrode 

Triode-Tetrodes 6CL8 

Octodes 

Electron-Ray Indicators 

Gated-Beam Tubes SBN6 

Sheet-Beam Tubes 

4110 

4BU8 

6CL8 

4BN6 

Heater Current 
in Milliamperes 

800 

6KS 

7f 7 7 

6BU8 

6E5 
6U5 

6BN6 

6ARB 

1110 

7AS 
, 

6AF6-G 
6AL7-GT 

111!BN6 

Other 

lA7-GT 
1L6 
lLA6 
lLC6 
lR6 

Other 

2SD7 

12K6 





Capacitance in 

Base 
Micromicrofarads 

Classification Out- Fila- Fila- Max Max Max Tube by Con- line ment ment Plate Plate Screen Type nec-Construction tions Dwg Volts Amp Watts Volts Volts In t lout-I Grid-pu put plate 

OOA Triode Detector 4D 14-1 5.0 0.25 45 I J 
3:2 I 2.0 I 8.5 

DC 
----- -------------- --- ------
01-A Low-Mu Triode 4D 14-1 5.0 0.25 - 135 I - I 3.1 I 2.2 I 8.1 

DC 
Glow-Discharge Diode 5BO 5=3 -- --- Anode supply -185 volts d-c min OAI - - -

Voltage Regula tor 

--- --- --- --- --
OA3 Glow-Discharge Diode 

Voltage Regulator 
4AJ 12-7 - - - Anode supply =105 volts d-c min 

--- --- --- --- ---
OA4-G Gas Triode 4V 12-7 - - - - I - I - I - I -

-- -- --- --- I 

OBI G1ow- Discharge Diode 5BO 5-3 - - - Anode supply =133 volt. d-c min 
Voltage Regulator 

----- -------------- --------- ---
OB3 Glow-Discharge Diode 

Voltage Regula tor 
4AJ 12-7 - - - Anode supply =125 volts d-c min 

---------------- --- ------ ---
OC3 Glow-Discharge Diode 

Voltage Regulator 
4AJ 12-7 - - - Anode supply =133 volts d-c min 

----- ----------- --- --- .--- ---
OD3 Glow-Discharge Diode 

Voltage Regulator 
4AJ 12-7 - - - Anode supply =185 volts d-c min 

----- ----------- --- --- --- --- ---
on Half-Wave Gas 4BU 8-1 - - - Pins 7 and 8 must be connected; 
OY4-G Rectifier T-X 

- ------ ----------- --- --- --- --- ---
OZ, Full-Wave Gas 4R 8-3 - - - - - - - -
OZ4-G Rectifier T-X - - - - - - - -----------------------------------------------
OZ4-A Full-Wave Gas 4R 8-1 - - - - - - - -

Rectifier 

---_.- ------------------ ------------
lAS High-Frequency Diode 5AP 5-2 1.4 0.15 - - - - - -
----- ----------------------------- ------------
1A4-p Remote-Cutoff RF 4M 12-6 2.0 0.06 - 180 67.5 5.0", 11.0 ... 0.007 
1A4-t Pentode 4K DC 
----- --- --- --- --- ------ ------ ------
1A5-GT Power Amplifier 6X 9-11 1.4 0.05 - 110 110 - - -

Pentocle DC 
--------------- --------- ------------
lA6 Pentagrid Converter 6Lt 12-6 2.0 0.06 - 180 67.5 Osc I g l =0.2 rna 

DC R g l =50,000 ohms 

----- ----------- --- ------------ ---
lA7-G Pentagrid Converter 7Zt 9-28 1.4 0.05 - 110 60 Osc 1 .. 1 =0.035 rna 
lA7-GT 9-18 DC R .. l =200,000 ohms 
----- ----------- --- ------ --- ------ ----
lAB5 Remote-Cutoff RF 5BF 9-32 1.2 0.130 1.0 150 150 2.8 

j 
4.2 

1
0'15 Pentode DC 

------------------
lAB6 Pentagrid Converter 7DH T-X 1.4 0.025 0.15 90 90 Osc 1 .. 1 =851'a 

DC R,,1 =27.000 ohm 
Metal tubes arc shown 1D bold-face type, mlRlature tubes In italICS. @Submlmature type. 

~~~~~~~ 
• .u •• u .0 4K 4M .R .V 

@$~~~*.~ 
II£Y II£Y ~ KEY 

5AP 5BF 580 .L .X 7DH 7Z 



Load 

Neg Plate Screen for Power 
Plate Screen Milli- Milli- Rp' G m , p. Rated Out-Service Volts Volts Grid am- am- Ohms "mhos 

Fat- Out- put, Volts peres peres tor put, Watts 
Ohms 

Detector 
I 

45 
I 

-
I 

0 
I 

1.5 
I 

-

I 
30,OOU 

I 
666 

I 
20 

I I 
Class A 

I 
135 I -

I 
9.0 

I 
3.0 I - I 10,000 

I 
800 I 8 I - I -

Amplifier 
{ d-c operating current - 5 rna min 

d-c operating current =30 rna max 
l Ionization voltage -155 volts doc § 
I Operating voltage = 150 volts d-c § 

Regulation (5 to 30 milliamperes) =2.0 volts 

{ d-c operating current = 5 rna min 
d-c operating current =40 rna max 

l Ionization voltage = 100 volts doc § 
I Operating voltage =75 volts doc § 

Regulation (5 to 40 milliamperes) =5.0 volts 

Peak cathode current =100 rna max; d-c cathode current =25 rna max; 
Starter anode drop =55 volts §; anode drop =70 volts § 

J d-c operating current = 5 rna min 
l doc operating current =30 rna max 

l Ionization voltage = 115 volts doc § 
I Operating voltage = 105 volts doc § 

Regulation (5 to 30 milliamperes) = 1.0 volts 
-----------------------------------------
J d-c operating current = 5 rna min l Ionization voltage = 110 volts doc § 
1. d-c operating current =40 rna max I Operating voltage =90 volts doc § 

Regulation (5 to 40 milliamperes) =8.0 volts 
-----------------------------------------
J d-c operating current = 5 rna min 
1. d-c operating current =40 rna max 

} Ionization voltage = 115 volts doc § 
Operating voltage = 105 volts doc § 
Regulation (5 to 40 milliamperes) =2,0 volts 

J d-c operating current = 5 rna min l Ionization voltage = 160 volts doc § 
1 d-c operating current =40 rna max I Operating voltage =150 volts doc § 

Regulation (5 to 40 milliamperes) =4.0 volts 
-----------------------------------------
peak current =500 rna max; d-c output current =75 rna max. 40 rna min; max starting voltage = 
95 volts d-c; peak inverse voltage =300 volts max 

----------_._-----------------------------
Starter supply voltage per plate =300 peak volts min; max doc output =75 milliamperes; peak 
current per plate =200 milliamperes 

Full-Wave 
Rectifier 

-------
Half-Wave 
Rectifier 

Class A 
Amplifier 

------
Class A 
Amplifier 

------
Converter 

._------
Converter 

------
Class A 
Amplifier 

------
Converter 

Max d-c output current = 110 rna; minimum d-c output current = 30 rna; 
max peak inverse voltage = 880 volts; minimum starter supply voltage per 
plate = 300 volts; max peak plate current per plate = 330 rna 

Max d-c output current =0.,15 rna; max peak inverse voltage =330 volts; rms 
supply voltage =117 volts; max peak current =5.0 rna 

180 I 67.5 3 2.3 0.8 

--- ------ ------
90 90 4.5 4.0t 0.8t 
85 85 4.5 3.5t 0.7t 

--- ------ ------
180 67.5 3.0 1.3 2.4 

--- --- --- --- ---
90 45 0 0.6 0.7 

--- --- --- ---- ---
150 150 1.5 6.8 2.0 
90 90 Rg= 3.5 0,8 

1.0 
Meg 

---------------
64 64 0 0.6 0.16 

§ Approximate. 

1,000,000 

-----
300,000 
300,000 

-----
500,OOO§ 

-----
600,OOO§ 

----
125,OOO§ 
275,OOO§ 

----
900,OOO§ 

750 - - -
--- --- --- ---

850 - 25,000 0.115 
800 - 25,000 0.100 

---
300# Ee' (Osc Plate) = 180 

thru 20,000 ohms 
Ie2 =2.3 rna 

---
250 # Ee2 (Osc Plate) =90 

Ie2 = 1.2 rna 
---

I I 

1350 - - -
1100 - - -

---
275# Ee2 (Osc Plate) =35 

thru 18,000 ohms 
Ie2 =1.6 rna 

$For both sections, 
* Minimum. 

Tub. 
Type 

OOA 

------
01-A 

OAB 

OA3 

OA4-G 

OBi! 

------
OB3 

-------
OC3 

-------
OD3 

------
OY4 
OY4-G 

------
OZ4 
OZ4-G 

-------
OZ4-A 

lAS 

1A4-p 
1A4-t 

------
1A5-GT 

------
lA6 

-------
lA7-G 
lA7-GT 

------
lAB5 

lAB6 

A Without external shield, 
t Zero signal. 4J[ Heater warm-up time controlled for 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
# Conversion transconductance. 
+Maximum. 
"Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
otoScreen supply voltage. 
~Absolute maximum rating. 
~ Plate-to-plate, 
+Per section, 
~Design maximum rating. 

series-string service . 
I Plate supply voltage, 
II Input plate. 
,-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

1-8ection 1. 
:-Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater, 



Base 
Tube Classification Con- Out- Fila- Fila- Max 
Type by Dec- line ment ment Plate 

Construction tions Dwg Volts Amp Watt. 

IAC5@ Power Amplifier 8CP 3-5 1.25 0.04 
Pentode DC 

---- ----------
lAOJ Pentagrid Converter 7DH 5,-2 1.4 0.05 0.15 

DC 

-------
1AD4@ Sharp-Cutoff RF/ AF 1AD4 2-1 1.25 0.1 -

Pentode DC ---------
1AD5@ Sharp-Cutoff RF SCP 3-5 1.25 0.04 -

Pentode DC 
------------

tAE4 Sharp-Cutoff RF 6AR 5--2 1.25 0.1 -
Pentode DC 

----------
1AE5@ Heptode Mixer 1AE5 

" 
T-X 1.25 0.06 -

DC --------
tAF4 Sharp-Cutoff Pentode 6AR 5-2 1.4 0.025 -

DC ----------
tAFS Diode, Sharp-Cutoff 6AU 5--2 1.4 0.025 -

Pentode DC 
--------------- --- --- -------
lAG4@ Power Amplifier 

Pentode 
512AX 2-1 1.25 0.04 -

DC 
-----------

lAG5@ Diode-Pentode 1AJ5 2-1 1.25 0.03 -
-----------

lAH4@ RF Pentode lAD4 2-1 1.25 0.04 -
DC 

------------
tAHli Diode Sharp-Cutoff AF 6AU T-X 1.4 0.025 0.03 

Pentode DC 
-----------

tAJ4 Remote-Cutoff 6AR T-X 1.4 0.025 0.25 
RF Pentode DC ------------

1AJ5@ Diode Sharp-Cutoff 1AJ5 2-1 1.25 0;04 -
Pentode DC 

------------
1AK4@ Sh~:G-~.::;~!te 1AK4 2-1 1.25 0.02 -

DC 
-----------

1AK5@ Diode Sharp-Cutoff 
Pentode 

1AJ5 2-1 1.25 0.02 -
DC 

------------
tAM4 Remote-Cutoff 6AR 5-2 1.4 0.025 -

RF Pentode DC 
-----------

tAQli Pentagrid Converter 7AT 5-2 1.4 0.025 -
" DC 

------------
tARS Diode Sharp-Cutoff 6AU 5--2 1.4 0.025 -

Pentode DC ------------
tASS Diode Sharp-Cutoff 6BW 5--2 1.4 0.025 -

Pentode DC 
---------

tAXa Half-Wave High-
Voltage Rectifier 

9Y 6-7 1.4 0.65 -

Metal tubes are shown tn bold-face type, miniature tubes In Italics. 

fnrljzJfnJ~ 
,. G, gAGa' F. G4G, F-G. P FOG, F- D,Ga P '0 G, ~jj Gz P 

IAD4 IAE~ IAJ5 IAK4 

~":5. ~ 
•• II 

I 1 

68W 7AT 
& 3 ~ 

2 55 6 :: 

1 7 

7DH ICP 

Capacitance in 
Mlcromicrofarads 

Max Max 
Plate Screen 
Volts Volts In t lout-I Grid-pu put plate 

67.5 67.5 -
I 

-
I 

-
-----

90 90 Osc I~ =0.13 rna 
R.,. = 7,000 ohms 

----
45 45 4.5 4.5 0.01+ 

------------
67.5 67.5 1.9 3.0 0.009 

+ ------------
90 90 3.6 4.4 0.008 

+ --
45 45 ~. (Injection) =15 "a 

." -200,000 ohms ---
110 90 3.S 7.6 0.009 

+ -------------
110 110 2.5 4.S 0.17 

------ ---------
90 90 - - -

-------------
50 iii 50 iii - - -

--------------
90 90 3.5 A. 4.5 A. 0.01+ 

A. ---------------
90 90 - - -

---------------
90 90 3.3 7.S 0.01+ 

---------------
90 90 1.7 2.4 0.10 

---------------
90 90 3.5 A. 4.5 A. 0.01+ 

A. ---------------
90 90 2.0 2.7 0.10+ 

---------------
90 67.5 3.6A. 7.5A. 0.01+ 

------
90 67.5 Osc I", =0.14 rna 

R.,. =100,000 ohms --
90 90 - - -

--------------
90 90 - - -

Tube Voltage Drop:§ 
200 v at 7 rna d-c 

@Subrnmlature type. 

~-- ~':" -- --
1 1 

6AR 

9Y SI2-AX 



Service 

Class A 
Amplifier 

Converter 

Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

------
Mixer 

------
Class A 
Amplifier 

-------
Class A 
Amplifier 

------
Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

------
Class A 
Amplifier 

Class A 
Amplifier 

------
Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

Converter 

Class A 
Amplifier 

Class A 
Amplifier 

TV Flyback 
Rectifier. 

15 

Load 
Nag Plate Screen for Power 

Plate Screen MiIIi- MiIIi- Rp. Gm• " Rated Out- Tube 
Volts Volts Grid am- am- Fac- Out- put, Type Volts Ohms "mhos tor peres peres put, Watts 

Ohms 

67.5 67.5 4.5 2.0 0.4 150,000§ 750 -
125,0001 

0.050 1AC5@ 
45 45 3.0 1.0 0.2 170,OOO§ 600 - 40,000 0.015 
30 30 2.0 0.5 0.1 200,OOO§ 450 - 50.000 0.005 

---------
63.5 63.5 0 0.7 0.15 900,OOO§ 300# Ee' (Osc Plate) =30 lAC6 

thru 22.000 ohms 
Ie' =1.55 rna 

------------
45 45 R g1 = 3.0 O.S 500.000§ 2000 - - - lAD4@ 

2 meg 
--------------- ---------

67.5 67.5 0 l.S5 0.75 700,OOO§ 735 - - - lAD5@ 
30 30 0 0.45 0.16 700,OOO§ 430 - - -
------------ -------------------------

90 90 0 3.5 1.2 500,000 1550 - - - lAE4 

--------- ------------- ------ ---------
45 45 0 0.9 2.0 200,OOO§ 200 # - - - lAE5@ 

--- ------ --- ---------------- ---------
90 90 0 I.S 0.55 I,SOO,OOO§ 1050 - - - lAF4 
67.5 67.5 0 1.2 0.32 2,200,OOO§ 925 - - -
--- ----------------------------------

90 90 0 1.1 0.4 2,OOO,OOO§ 600 - - - lAFS 
67.5 67.5 0 0.7 0.25 2,SOO,OOO§ 550 -- - -
------------ ------

41.4 41.4 3.6 2.4t 0.6t ISO,OOO 1,000 - 12,000 0.035 lAG4@ 

--- ---------------------- ---------
45 45 2.0 0.2S 0.12 2,500.000 250 - - - lAG5@ 
22.5 22.5 0 0.17 0.043 700,000 235 - - -
----------------------------

45 45 R g1 = 
5 meg 

0.75 0.2 1.500,000 750 - - - lAH4@ 

--- --------- ------
85 35§ R g1 = 0.05 0.015 Amplification =62 1 meg - lAHS 

10 meg 
--------------- ------

64 64 0 1.65 0.55 I,OOO,OOO§ 750 - - - lAJ4 

--------- ------
45 45 Rgl = 1.0 0.3 300,000 425 - ~ - 1AJ5@ 

5 meg 
-------------------------------------

45 45 Rgl= 0.15 0.2 1,500,000 750 - - - lAK4@ 
5 meg 

--------- ---------
45 45 R g l= 0.5 0.2 400,000 2S0 - - - 1AK5@ 

5 meg 
------------- ----------------

90 67.5 0 2.4 0.9 500,OOO§ 350 - - - lAM4 

-------------------------

90 45 0 0.64 - 800,OOO§ 250# - - - lAQS 

--- ------------ --------------
67.5 67.5 a 0.9 0.25 SOO,OOO§ 500 - - - lARS 

I~ 
--- ------

67.5 0 0.9 I 0.25 SOO,OOO§ 500 - - - lASS 

Max d-c output current =0.5 rnaj max inverse voltage (d-c component) lAX2 
=20,000 volts; max peak current =45 rna 

§ ApprOXImate. 
... Without external shield. 
t Zero signal. 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
# Conversion transconductance. 
+Maximum. 
.Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
IJoScreen supply voltage. 
~Absolute maximum rating. 
: Plate-to-plate. 
+Per section. 
@Design maximum rating. 

E9For both sections. 
* Minimum . 
CJI Heater warm-up time controlled for 

series-string service . 
S Plate supply voltage. 
II Input plate. 
.-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cyele. 

t-Section 1. 
.-section 2. 
,-A resistor or3 ohms must he put in series 

with heater. 
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Capacitance In 

Base Micromicrofarads 
Classification Out- Fila- Fila- Max Max Max Tube by Con- line ment ment Plate Plate Screen Type Construction nec- Dwg Volts Amp Watts Volts Volts I lout-I Grid-tions nput put plate 

IB3-GT Half-Wave High- 3C T-X 1.25 0.2 Tube Voltage Drop:§ 
Voltage Rectifier 100 v at 7 ma d-c 

--------------------- ---
IB4-p Sharp-Cutoff RF 4M 12-6 2.0 0.06 - ISO 67.5 5.0", 11 ... 0.007 

Pentode DC + -------------------------
IB5/25-S Duplex-Diode 6M 12-5 2.0 0.06 - 135 - 1.6 ... 1.9 ... 3.6", 

Medium-Mu Triode or DC 
9-26 
-----------

IB7-G Pentagrid Converter 7Zt 9-2S 1.4 0.1 - 110 65 Osc I~ =0.035 ma 
IB7-GT 9-1S DC R.,. = 00,000 ohms 

-------------
IB8-GT Diode-Triode Power SAW 9-17 1.4 0.1 - 110 110 Pen tode Section 

Amplifier Pentode DC 

110 - Triode Section 

----------------
teS Medium-Mu Triode 5CF 5-2 1.4 0.05 - 110 - 0.9 4.2 loS 

DC 
----- ----------- -------- --------------------
lC5-GT Power Amplifier Pentode 6X 9-11 1.4 0.1 

DC 
- 110 110 - - -

----- ----------- --- --- --- -------- ---
lC6 Pentagrid Converter 6Lt 12-6 2.0 0.12 0.3 ISO 67.5 Osc I'fi00.2 ma 

DC R". = ,000 ohms 

----------------------------
lC7-G Pentagrid Converter 7Zt 12-S 2.0 0.12 0.3 ISO 67.5 Osc I.,. =0.2 rna 

DC R". =50,000 ohms 

----- ----------------- --- ---------------------
lCS. Pentagrid Converter SCN 3-2 1.25 0.04 - 67.5 45 Osc I". =0.070 ma • DC R.,.=loo,ooo ohms 
----- ----------- --- --- --- --------
ID3. Low-Mu SDN 3-2 1.25 

High-Frequency Triode DC 
0.3 - 110111 - 1.0 1.0 2.6 

-------------------------- --
ID5-Gp Remote-Cutoff RF 5Y 12-S 2.0 0.06 - 1S0 67.5 5.0 ... 11.0 ... 0.007 

Pentode DC + 
lD5-Gt Remote-Cutoff RF 5R 12-S 2.0 0.06 - ISO 67.5 - - -

Tetrode DC ----- ----------- --- ----- ----- --- ---
1D7-G Pentagrid Converter 7Zt 12-S 2.0 0.06 - ISO 67.5 Osc I". =0.2 rna 

DC R.,. =50,000 ohms 

----- ---------- ------ --- -------- --- .....,...--------
lDS-GT Diode-Triode Power SA] 9-17 1.4 0.1 - 110 110 Pentode Section 

Amplifier Pentode DC 

110 - Triode Section 

----------------
IES Hif1:h;~~~~~~YTriode 9BG 6-2 1.25 0.22 3.0 150 - 1.25'" 0.75'" 1.5'" 

DC 
---- ------------------------
lE4-G Medium-Mu Triode 5S 9-25 1.4 0.05 - 110 - 2.4 6.0 2.4 

DC 
----- ------------------ ---------------- ---
1E5-Gp Sharp-Cutoff RF 5Y 12--8 2.0 0.06 - ISO 67.5 5.0 ... 11.0 ... 0.007 

Pentode DC + 
Metal tube. are shown in bold-face type, mIniature tubes in italics. @Subm.ntature type. 

~~~~~~~ 
5C 4M 5CF 5R 5S 5Y 6(. 

~$~~~~3 • _ _;_ . . •• ::: 3 e 

I :: :,: •. ,--: ,··s 

6M 6X n I.J lAW ICH IDN 



Service 

TV Flyback 
Rectifiers 

Class A 
Amplifier 

------
Class A 
Amplifier 

------
Converter 

------
Class A 
Amplifier 

Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

------
Converter 

-------
Convef"ter 

------
Converter 

-------
Class A 
Amplifier 

------
Class A 
Amplifier 

Class A 
Amplifier 

------
Converter 

-------
Class A 
Amplifier 

Class A 
Amplifier 

-------
Class A 
Amplifier 

Class A 
Amplifier 

-------
Class A 
Amplifier 

98e 
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Load 
Neg Plate Screen for Power 

Plate Screen Milli- Milli- Rp. G m • I' Rated Out- Tube 
Volts Volts Grid Fac- Out- ~~:is Type Volts am- am- Ohms I'mhos tor peres peres put. 

Ohms 

Max d-c output current =0.5 rna; max inverse voltage (d-c component) IB3-GT 
=21.000 volts; max peak current =50 rna 

Socket terminals 1. 3, 4, 5, 6, and S should not be used as tie points. 

ISO 67.5 3.0 1.7 
90 67.5 3.0 1.6 
--- ---------
135 - 3.0 O.S 

------------

90 45 0 1.5 

------------
90 90 6.0 6.3t 

90 - 0 0.15 

--- ---------
90 - 3.0 1.4 
90 - 0 4.5 
--- --- --- ---

90 90 7.5 7.5t 
S3 83 7.0 7.0t 
--- --- --- ---
ISO 67.5 3.0 1.5 

--- ---- ------
ISO 67,5 3,0 1.5 

---- --- --- ---
67.5 67.5 ° 1.0 

oJo 
--- --- --- ---

90 - 5.0 12,5 

--- --- ------
180 67.5 3.0 2.3 

180 67.5 3.0 2.2 

--- --- --- ---
180 67.5 3.0 1.3 

--- --- --- ---
90 90 9.0 5.0 

90 - 0 1.1 

--- ---------
150 - 3,5 20 

---------
90 - 0 4.5 
90 - 3.0 1.4 

--- --- --- ---
ISO 67,5 3,0 1.7 

90 67.5 3.0 1.6 

§ Approx,mate. 
""Without external shield. 
t Zero signal. 

0.6 1,500,000 
0.7 1,000,000 
--- ----

- 35,000 

--- ----
1.3 350,OOO§ 

--- ----
l.4t -

- 240.000 

--- ----
- 19,000 
- 11,200 

--- -----
1.6t 115,000 
1.6t 110,000 
--- -----

2.0 700,000§ 

--- -----
2.0 700,000§ 

--- -----
1.5 400,00O§ 

--- ----
- -

--- ----
0,8 I,OOO,OOO§ 

0.7 600,000§ 

--- -----
2,4 500,000§ 

--- ----
1.0 200,000§ 

- 43,500§ 

--- ----
- -

---
- 11,200 
- 19,000 

--- ----
0.6 1,500,000 
0.7 1.000,000 

• Grids 3 and 5 are screen. Grid 4 is signal-
input grid. 

# Conversion transconductance. 
"'Maximum. 
¥Grids 2 and 4 are screen_ Gdd 3 is signal-

input grid. 
oJoScreen supply voltage. 
liIAbsolute maximum rating. 
t Plate-to-plate. 
+Per section. 
~Design maximum rating. 

650 - - -
600 - - -

--- --- --- ---
575 20 - -

---

350# Ec2 (Osc Plate) =90 
Ic2 =1.6 rna 

---
1,150 - 14,000 0.210 

275 - - -
--- ------ ---

760 14.5 - -
1,300 14.5 - -
--- --- --- ---
1.550 - 8,000 0.240 
1,500 - 9,000 0.200 
---
325# Ec2 (Osc Plate) =180 

thru 20,000 ohms 
Ic2 =4,0 rna 

--- ----------
325 # Ec2 (Osc Plate) = 180 

thru 20,000 ohms 
Ic2 =4.0 rna 

---
150 # Rg2 - 20,000 ohms 

---
3,400 8.7 - -

--- --- ------
750 - - -

650 - - -

300 # Ec2 (Osc Plate) = 180 
thru 20,000 ohms 
I c' =2.3 rna 

---
925 - 12,000 0.20 

575 25 - -

--------- ---
3,500 14 - -

------ ---
1,300 14,5 - -

760 14,5 - -
--- --- --- ---

650 - - -
600 - - -
EBFor both sectlOns. 
* Minimum. 

IB4-p 

------
IB5/25-S 

------
1B7-G 
1B7-GT 

------
IBS-GT 

------
lC3 

-------
IC5-GT 

-------
IC6 

------
lC7-G 

------
IC8@ 

-------
ID3@ 

-----
ID5-Gp 

ID5-Gt 

------
ID7-G 

------
ID8-GT 

------
lE3 

------
IE4-G 

-------
lE5-Gp 

(][ Heater warm-up time controlled fc 
series-string service. a Plate supply voltage. 

II Input plate. 
a-The duration of the pulse voltage rou 

not exceed 15 percent of one scannir 
eyele. 

I-Section 1. 
2-Section 2. 
4-A resistor of 3 ohms must be put in ser 

with heater. 
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Capacitance in 

Base Micromicrofarad8 
Classification Out- Fila- Fila- Max Max Max Tube by Con- line ment ment Plate Plate Screen Type nec-Construction tions Dwg Volts Amp Watts Volts Volts In t lout-I Grid-pu put plate 

lE7-G Twin-Pentode Power 8C 12-7 2.0 0.24 1.5+ 135 135 Each Section 
lE7-GT Amplifier 9-11 DC. 

or Both Sections 
9-41 - in Push-pull 

----- ---------------
lE8@ Pentagrid Converter 8CN 3-5 1.25 0.04 - 67.5 45 OBC Igl =0.070 rna • DC Rgl = 100,000 ohms 
----- ----------- ------ ------------
IF4 Power Amplifier Pentode 5K 14-1 2.0 0.12 

DC 
1.75 ISO 180 - - -

---------------------------
IF5-G Power Amplifier Pentode 6X 12-7 2.0 0.12 1.75 ISO 180 - - -

DC 
----- ----------- ------------------
IF6 Dc~~~f~~~~.;'d~arp- 6W 12-6 2.0 0.06 0.4 ISO 67.5 4.0.& 9.0.& 0.007 

DC + ----------------------------------------------
IF7-GH Dc~~~f~~~~o~~arp- 7AD 12-8 2.0 0.06 - 180 67.5 3.8 9.5 0.01 
IF7-GV DC + ----- ----------- --------- ------------------ ---
IG4-GT Medium-Mu 5S 9-11 1.4 

Triode DC 
0.05 - 110 - 2.2.& 3.4.& 2.8.& 

--------.-------- --- --- --------------- ---------
IG5-G Power Amplifier Pentode 6X 12-7 2.0 0.12 

DC 
1.25 135 135 - - -

----- ----------- ------ --------------------- ---
IG6-GT Twin-Triode Power 7AB 9-11 1.4 0.1 - 110 - - - -

Amplifier or 
9-41 

DC 

---------------- ---, --- --- ------ ---
IH4-G Medium-Mu Triode 5S 12-7 2.0 0.06 - ISO - Single Tube 
IH4-GT 9-11 DC 

or 2 Tubes Push-pull 
9-41 

----- ----------- --- --- --- ------ --- ---
IH5-G Diode High-Mu Triode 5Z 9-28 1.4 0.05 - 110 - 0.75 4.6 1.1 
IH5-GT 9-18 DC 
---------------- --- ------ ---- ------ --- ---------
IH6-G Duplex-Diode 7AA 12-7 2.0 0.06 - 135 - - - -
IH6-GT Medium-Mu Triode 9-11 DC 

or 
9-41 ----- ----------- --- --- --- ------ --- --------- ---

1]5-G Power Amplifier Pentode 6X 14-3 2.0 0.12 - 135 135 - - -
DC 

----- --------------- --- --- ------ --- ---
116-G Twin-Triode Power 7AB 12-7 2.0 0.24 - 135 - Both Seotions 
1 6-GT Amplifier 9-16 DC in push-pull ------------------
1L4 Sharp-Cutoff RF 6AR 5-2 1.4 0.05 - 110 90 3.6.&1 7.5.&10.0:.& Penta de DC 

------------ --.-
11.6 Pentagrid Converter 7DC+ &-2 1.4 0.05 - 110 65 Osc Igl = 0.035 rna 

DC Rgl =200,000 ohms ----- -----------. --- --- ---. ---------

I 
lLA4 Power Amplifier Penta de 5AD 9-30 1.4 0.05 - 110 110 - - I -DC ----- ----------- --- --- --- -------------
ILA6 Pentagrid Converter 7AK+ 9-30 1.4 

DC 
0.05 - 110 65 Osc I,!! =0.035 rna 

Rgl = 00.000 ohms ----- ----.....--------- -- --------------- ---

I lLB4 Power Amplifier Pentode 5AD 9-30 1.4 0.05 - 110 110 - I - -
DC 

Metal tubes are shown In bold-face type, miniature tubes In ItaliCS. @Submlruature type. 

7"" 7A8 7AD 7AK 7DC ae SCN 



Service 

Class A { Amplifier 

Class A 
Amplifier 

Converter 

------
Class A 
Amplifier 

------
Class A 
Amplifier 
~-----

Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

-------
Class A 
Amplifier 

------
Class A 
Amplifier + 
Class B 
AmplifierEil 

------
Class A { Amplifier 
Class B 
Amplifier 

------
Class A 
Amplifier 

-------
Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class B 
Amplifier 

------
Class A 
Amplifier 

Converter 

~-----

Class A 
Amplifier 

------
Converter 

-_._----
Class A 
Amplifier 
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Load 
Neg Plate Screen for Power 

Plate Screen Milli- Milli - Rp. Gm • I' Rated Out- Tube 
Volts Volts Grid Fac- Out- put, Type Volts am- am- Ohms I'mhos tor peres peres put, Watts 

Ohms 

135 135 4.5 7.5t 2.2t 260,000§ 1,425 16,000 0.29 1E7-G 
90 90 3.0 3.8t l.1t 340,OOO§ 1,150 - 20,000 0,11 1E7-GT 

135 135 7.5 7.0t 2.0t - - - 24,000 0.575 
l --- ----------------

67.5 67.5 0 1.0 
oil 

1.5 400,000§ 150 # Rg2=20,000 ohms 1E8@ 

--- --- --- --- ---------- ------
135 135 4.5 st 2.4t 200,000§ 1,700 - 16,000 0.31 IF4 

90 90 3.0 4 1.1 240,OOO§ 1,400 - - -
--- --------- ------

135 135 4.5 8t 2.4t 200,OOO§ 1,700 - 16,000 0.31 IF5-G 
90 90 3.0 4 1.1 240,000§ 1,400 - - -

--- --- --- --- --- ---- --- ---- ------------
180 67.5 1.5 2.2 0.7 1,000,000 650 - - - IF6 

--- --- --- ---------- --- ---------------
180 67.5 1.5 2.2 0.7 1,000,000 650 - - - IF7-GH 

1F7-GV 
--- --- --- ---------- ------------------

90 - 6 2.3 - 10.700 825 8.8 - - 1G4-GT 

--- ---------------- ------------------
135 135 13.5 8.7t 2.5t 160,000 1,550 - 9,000 0.55 IG5-G 

90 90 6.0 8.5t 2.5t 133.000 1,500 - 8,500 0.25 
--- ---------------- ------------------

90 - a 1.0 - 40,OOO§ 825 33 - - 1G6-GT 

90 - a 2.0t - - - - 12,000 0.675 
l --- --- ------------- ------ ------------

180 - 13.5 3.1 - 10,300 900 9.3 - - IH4-G 
90 - 4.5 2.5 - 11,000 850 9.3 - - IH4-GT 

157.5 - 15.0 1.ot - Input Signal = .260 watt 8,OOOt 2.1 

--- --- ------ --- ---------
90 - 0 0.15 - 240,000 275 65 - - IH6-G 

IH5-GT 
--- ------------------------- ---------

135 - 3.0 0.8 - 35,000§ 575 20 - - IH6-G 
IH6-GT 

--- --- --- --- ------- ------ ------------
135 135 16.5 7.0 2.0 105,300§ 950 - 135, 

000 
0.45 IJ5-G 

--- ------ --- --- ---------
135 - a 5.0t - Input Signal =.170 watt§ 10, 2.1§ IJ6-G 

IJ6-GT + --- --- --- ----
90 90 a 4.5 

--- ---------
90 45 0 0.5 

--- --- ------
90 90 4.5 4.0t 
85 85 4.5 3.5t 

--- ------ ---
90 45 a 0.55 

--- ------ ---
90 90 9.0 5.0t 

§ Approxlmate. 
A Without external shield. 
t Zero signal. 

---
2.0 350,000 

--------
0.6 650,OOO§ 

-------
O.Sf 300,000 
0.7t 300,000 
-------

0.6 750,OOO§ 

-------
LOt 250,OOO§ 

• Grids 3 and 5 are screen. Grid 4 is signal· 
input grid. 

# Conversion transconductance. 
+Maximum. 
"Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
IfIScreen supply Yoltage. 
I!lAbsolute maximum rating. 
t Plate-to-plate. 
.Per section. 
~Design maximum rating. 

OOOl 
---

1.025 - - -

300 # E e, (Ose Plate) =90 
Ie' =1.2 rna 

850 - 125,00010.115 
800 - 25,000 0.100 

---
250# E e, (Ose Plate) =90 

Ie' =1.2 rna 

925 - 112,00010.20 

ffiFor both sections. 
* Minimum. 

-------
ILl, 

lL6 

lLA4 

lLA6 

lLB4 

4j[ Heater warm-up time controlled for 
series-string service. 

I Plate supply yoltage. 
II Input plate. 
a-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

i-Section 1. 
2-Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater. 
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Tube 
Type 

lLB6 

Classification 
by 

Construction 

Pentagrid Mixer 

Base 
Con-
nec-
tions 

8AX 

Out- Fila-
line ment 
Dwg Volts 

9 30 1.4 
DC 

Fila- Max Max 
ment Plate Plate 
Amp Watts Volts 

0.05 90 

Max 
Screen 
Volts 

67.5 

Capacitance in 
Micromicrofarads 

I t lout-I Grid-npu put· plate 

Ega (Iniection) -10 
v peak* 

---- ------------------- ------ --- -----1---,---.,..---

)7.0 I 0~07 lLC5 Sharp-Cutoff RF 
Pentode 

7AO 9-30 1.4 
DC 

0.05 110 45 3.2 

----- ----------- --- ---. -------------- ---'---'---

lLC6 Pentagrid Converter 7AKt 9-30 1.4 
DC 

0.05 110 45 Ose IgI =0.035 rna 
RKI =200,000 ohms 

----- ----------- --_. --- --- ----------- ---;----,--
lLD5 

lLE3 

Diode Sharp-Cutoff 
Pentode 

Medium-Mu Triode 

6AX 

4AA 

9-30 1.4 
DC 

9-30 1.4 
DC 

0.05 

0.05 

90 45 3.2 

110 1.7 

6.0 0.18 • 
1.7 

---·1------·_---------------------
lLF3 

lLG5 

lLH4 

lLN5 

Medium-Mu Triode 4AA 

Semi-Remote Cutoff RF 7 AO 
Pentode 

Diode High-Mu Triode 5AG 

Sharp-Cutoff RF 
Pentode 

7AO 

9-30 1.4 
DC 

9-30 1.4 
DC 

9-30 1.4 
DC 

9-30 1.4 
DC 

0.05 110 

0.05 110 110 

0.05 110 

0.05 110 110 

1.7 3.0 

3.2 7.0 

2.0 2.4 

3.0 8.0 

1.7 

0.007 
+ 

1.2 

0.007 
+ ------1----------------------- ---''---.!....-~ 

1M3@ Electron-Ray Indicator 8DN 3-2 1.4 0.025 0.0025 3001 Max plate voltage = 
90 v 

Min plate voltage = 
45 v 

----- ----------- --- --- --- -------- --- --..,--......,---
IN5-G 
IN5-GT 

3harp-Cutoff RF 
Pentode 

5Y 9-28 1.4 
9-18 DC 

0.05 110 110 3.0 10.0 
2.8 9.0 

0.007 

0.t07 
+ -----1-------_·_--------- ----------------

IN6-G 
lN6-GT 

IP5-G 
lP5-GT 

IQ5-GT 

Diode Power-Amplifier 
Pentode 

Remote-Cutoff RF 
Pentode 

Beam Power Amplifier 

Diode Pentode 

7AM T-X 1.4 0.05 

5Y 

6AF 

8CO 

9-11 DC 

9-28 1.4 
9-1S DC 

9-11 1.4 
or DC 

9-41 

0.05 

0.1 

3-2 1.25 0.04 
DC 

uo 110 

110 110 

110 110 

100 100 

3.0 10.0 

1.8 4.2 

0.007 
+ 

0.085 

----- ------------ --- --- --- -----1------'---'---
High-Frequency Diode 4AH 9-30 1.4 0.15 Tube Voltage Drop: lR4 

8 v at 2 rna d-c 
----- ----------- --- --- --- ----------.-------
lRfl 

1S2 
1S2-A 

Pentagrid Converter 

Half-Wave High
Voltage Rectifier 

7AT" 5-2 1.4 
DC 

9DT T-X 1.4 

0.05 

0.55 

Metal tubes are shown in bold-face type, miniature tubes in italics. 

90 67.5 Osc 1", =0.25 rna 
RgI = 100,000 ohms 
Osc IgI =0.15 rna 
Rgl = 100.000 ohms 

@Subminiature type. 

~8~~~~~ 
~~~~~~~ 

KEY KEY KEY KEY KEY KEY KEY 

~~*~~~~ ~~~~~~ 
KEY KEY KEY 

7AK 

7AM 7AO 74T SAX seo 8DN 90T 



Service 

Mixer 

------
Class A 
Amplifier 

-------
Converter 

------

Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

-------
Class A 
Amplifier 

------
Class A 
Amplifier 

Tuning 
Indicator 

------
Class A 
Amplifier 

-------
Class A 
Amplifier 

--------
Class A 
Amplifier 

-------
Class A 
Amplifier 

------
Class A 
Amplifier 

-------
Half-Wave 
Rectifier 

------
Converter 

Converter 

------
TV Flyback 
Rectifier 3 
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Load 

Neg Plate Screen for Power 
Plate Screen Milli- Milli- Rp. Gm • " Rated Out- Tube 
Volts Volts Grid Fac- Out- put, Type 

Volts am- am- Ohms "mhos tor peres peres put, Watts 
Ohms 

90 67.5 0 0.4 2.2 2,OOO,OOO§ 100 # G2 & 4 are screen; Gl 1LB6 
is signal grid 

--- --- --- --- --- ------- ------
90 45 0 1.15 0.30 1,000,000* 775 -

I 
-

I 
- 1LC5 

--- --- ------ --- ------- ------
90 35 0 0.75 0.7 650,OOO§ 275 # Ec' (Osc Plate) =45 ILC6 

Ic2 = 1.4 rna 
--- --- --- --- ---------- -------

90 45 0 0.6 0.1 750,000 575 - - - ILD5 

--- --- --- --- ----~-- --- --- --- --- ------
90 - 0 4.5 - 11,200 1,300 14.5 - - ILE3 
90 - 3.0 1.4 - 19,000 760 14.5 - -

---------------------- ----------

90 - 0 4.5 - 11.200 1.300 14.5 - - ILF3 
90 - 3.0 1,4 - 19,000 760 14.5 - -

---- --- --- --- ------- --- --- ------ ------
90 45 0 1,7 0.4 1,000,000* 800 - - - lLG5 
90 90 1,5 3.7 0.9 500,OOO§ 1,150 

--- --- --------- ----- --------- ---
90 - 0 0.15 - 240,000 275 65 - - 1LH4 

--- --- --- --- --- ---- ---~ --- --- --- ------
90 90 0 1.6 0.35 1,100,OOO§ 800 - - - 1LN5 

Plate voltage =250 v thru 1.8 meg; (Eg =-34v, illuminated length =0") - IM3@ 
(Eg =0 v, Ib =105 "a, illuminated length = :Ya".) 

--- ------
90 90 0 1.2 0.3 1,500,OOO§ 750 - - - IN5-G 

IN5-GT 

--- --- --------- ----- ------------ -------
90 90 4.5 3.4t 0.7t 300,OOO§ 800 - 25.000 0.100 IN6-G 

IN6-GT 

--- --- --- --- --- ---- ------ --- --- -------
90 90 0 2.3 0.7 800.000§ 750 - - - IP5-G 

IP5-GT 
--- --- --- --- --- ----- --- --- --- --- -------

90 90 4.5 9.5t 1.3t 90.000§ 2,200 - 8,000 0.27 IQ5-GT 
85 85 5.0 7.0t 0.8t 70,OOO§ 1,950 - 9.000 0.25 

--- ------------------- --- ------ ------
67.5 67.5 0 1.6 0.40 400.000 600 - - - lQ6@ 
30 30 0 0.33 0.09 500.000 330 - - -

--- -------
Max d-c output current =1.0 rna; max rms supply voltage =117 volts - lR4 

I 1 I I I I 

--- ------
90 67.5 0 1.5 3.5 400.000§1 280 #1 - - - lR5 

45 45 0 0.7 2.1 500,OOO§ 210 # - - -

Max d-c output current =0.8 rna; max inverse voltage (d-c component) = IS2 
22.000 volts; max peak current =40 rna 

§ Approxlmate. 
... Without external shield. 
t Zero signal. 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
# Conversion transconductance. 
+Maximum. 
.Grids 2 and 4 are screen. Grid 3 is signal~ 

input grid. 
""Screen supply voltage. 
~Absolute maximum rating. 

:t: Plate-to-plate. 
+Per section. 
~Design maximum rating. 

EB FaT both sections. 
* Minimum . 

IS2-A 

g Heater warm-up time controlled for 
series-string service. 

I Plate supply voltage. 
II Input plate. 
,-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
eyele. 

I-Section 1. 
2-Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater. 
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Capacitance in 

Base Micromicrofarads 
Classification Out- Flla- Fila- Maz Maz Maz 

Tube by Con- line ment ment Plate Plate Screen Type Construction nec- D ... , Volts Amp Watts Volts Volts Input lout-I Grid-tions put plate 

IS4 Power Amplifier Pentode 7AV 5-2 1.4 0.1 90 67.5 
DC 

------ ----------- --- --- --- --------- --- ------ ---
IS6 Diode Sharp-Cutoff 6AU 5-2 1.4 0.05 - 90 90 - - -

Pentode DC 
----- ---- --- --------- ---------------
lS6@ Diode-Pentode SDA 3-2 1.25 0.04 - 100 100 - - -

DC ---------------------------
lSA6-GT RF Pentode 6BD 9-12 1.4 0.05 - 90 67.5 5.2 S.6 0.01 

DC • 
----- ----------- --- ----- --- --------- ------------
lSB6-GT Diode Pentode 6BE 9-11 1.4 0.05 - 90 67.5 3.2 3.0 0.25 

DC 
----- --------------------------
1T2@ Half-Wave High- 1T2 T-X 1.4 0.14 - Tube Voltage Drop: 

Voltage Rectifier 46 volts at 4 rna d-c 
---------

In Remote-Cutoff RF 6AR 5-2 1.4 0.05 - 90 90 3.6 7.5 0.01 
Pentode DC • 

----- ---------- --- --- --- --------- ------------
1T5-GT Beam Power Amplifier 6X 9-11 1.4 0.05 

DC 
- 110 110 4.S S.O 0.5 

------ ------------ --- --- ------------ ------------
1T6@ Diode-Pentode SDA 3-5 1.25 0.04 - 67.5 67.5 - - -

DC 
---------------------------

1U4 Sharp-Cutoff 6AR 5-2 1.4 0.05 - 110 110 3.6 7.5 0.01 
RF Pentode DC • ---------------------------

lU6 Diode Sharp-Cutoff 6BW 5-2 1.4 0.05 - 90 90 - - -
Pentode DC 

----- ------------ --- ---------------
1U6 Pentagrid Converter 7DC+ 5-2 1.4 0.025 - 110 65 Osc I". =0.02S ma 

DC Rg. =200,000 ohms 
---------------

I-V Half-Wave High- 4G 12-5 6.3 0.3 - Tube Voltage Drop: 
Vacuum Rectifier 20 y at 90 rna d-c 

----- ----------- --- ------------
1VS Half-Wave High- 9U 6-2 0.625 0.3 - Tube Voltage Drop:§ 

Voltage Rectifier 135v at 7 mad-c 
---------

1V5@ Power Amplifier SCP 3-2 1.25 0.04 - 100 100 -
I 

-
I 

-
Pentode DC 

----- ---------------------
1V6@ Triode-Pentode 1V6 2--3 1.25 0.04 - 90 90 Osc I". =12 pa 

Converter DC R". =1 meg 
------------------

lW4 Power Amplifier 5BZ 5-2 1.4 0.05 - 110 110 3.6 7.0 0.1 
Pentode DC 

---------------------------
1W5@ Sharp-Cutoff RF SCP 3-2 1.25 0.04 - 100 100 2.3 3.0 0.009 

Pentode DC • ----- ----------- --- ---- --- ------
lXS Half-Wave, High- 9Y 6-7 

Voltage Rectifier 
1.25 0.2 - Tube Voltage Drop:§ 

100 v at 7 rna d-c 
----- ------------
lXS-A Half-Wave High-

Voltage Rectifier 
9Y 6-7 1.25 0.2 - Tube Voltage Drop:§ 

100 v at 7 rna d-c 

Metal tubes are shown In bold-face type, mlnzature tubes In ItalIcs. @SubmtDlature type. 

6BD 

~
~ 

3 6 

I •• 7 

68! 6BW 6X 7AV 7DC aDA 



Service 

Class A 
Amplifier 

------
Class A 
Amplifier 

-------
Class, A 
Amplifier 

------
Class A 
Amplifier 

-------
Class A 
Amplifier 

TV Flyback 
Rectifiers 

Class A 
Amplifier 

------
Class A 
Amplifier 

-------
Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

Converter 

Half-Wave 
Rectifier 

TV Flyback 
Rectifier, 

------
Class A 
Amplifier 

------
Converter 

Class A 
Amplifier 

Class A 
Amplifier 

-------
TV Flyback 
Rectifiers 

--------
TV Flyback 
Rectifiers 

9U 

~
.6 

3 7 

2 6 

I 9 

9V 
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Load 
Neg Plate Screen for Power 

Plate Screen Milli- Milli- Rp. Gm• I' Rated Out- Tube 
Volts Volts Grid Fac- Out- put. Type Volt. am- am- Ohm. I'mhos tor peres peres put. Watt. 

Ohms 

90 67.5 7.0 7.4t 1.4t 100.000§ 1.575 8.000 0.270 lSI, 
67.5 67.5 7.0 7.2t 1.5t 100.000§ 1.550 - 5.000 0.180 
45 45.0 4.5 3.8t 0.8t 100.000§ 1.250 - 8.000 0.065 

--- --- -~- --- --- ---------------- ------
67.5 67.5 0 1.6 0.4 600.000§ 625 - - - IS5 

--- --- --------- ------- --- ------ ------
67.5 67.5 0 1.6 0.4 400.000§ 600 - - - IS6@ 
30 30 0 0.33 0.10 500.000§ 330 - - -

--- --- ------ --------- ------
90 67.5 0 2.45 0.68 800.000 970 - - - ISA6-GT 

--- --- --- ------------- --- ---- --- ------
90 67.5 0 1.45 0.38 700.000 665 - - - ISB6-GT 

------
Max d-c output current =2 rna; max peak inverse voltage = 15.000 volts; IT2@ 
max peak current = 12 rna 

90 67.5 0 3.5 1.4 500.000i 900 - - - ITI, 
90 45 0 1.8 0.67 800.000 750 - - -
67.5 67.5 0 3.4 1.5 250.000§ 875 - - -
45 45 0 1.7 0.7 350.000§ 700 - - -

--- --- --- --- --- ---------------- -------
90 90 6.0 6.5t 0.8§t 250.000§ 1.150 - 14,000 0.170 IT5-GT 

--- --- --- --- --- ------ --- --- --- --- ------
67.5 67.5 0 1.6 0.4 4oo,OOO§ 600 - - - IT6@ 
30 30 0 0.33 0.10 500,OOO§ 330 - - -

------------ ------------------- ------
90 90 0 1.6 0.5 I,OOO.OOO§ 900 - - - lUI, 

--------- ---------
67.5 67.5 0 1.6 0.4 600,OOO§ 625 - - - lU5 

D.IlI ------------ ------
90 45 0 0.6 500.000§ 300# E e, (Osc Plate) =90 lU6 

Ie' =1.1 rna 
------

Max d-c output current =45 rna; max peak inverse voltage = 1000 volts; max l-V 
rms supply voltage =325 v; max peak current =270 rna 

Max d-c output current =0.5 rna; max inverse voltage (d-c component) IV2 
=6,600 volts; max peak current =10 rna 

------
67.5 67.5 4.5 2.0 0.4 150,000 750 - 125,000 1 0.050 IV5@ 
45 45 3.0 1.0 0.2 175,000 600 - 40,000 0.015 
30 30 2.0 0.5 0.1 200,000 450 - 50,000 0.005 

--- ------------------- ------
45 45 R g = 0.4 0.15 1,000.000§ 200# Eb (T'riode Osc) = 45 IV6. 

5meg h (Triode)§ =0.4 rna 
------------

90 90 9.0 5.ot LOt 250,000 925 - 12.000 0.20 lW4 
67.5 67.5 6.0 3.8+ 0.8+ 300,000 875 - 16,000 0.10 
45 45 4.5 1.6 0.3 400,000 650 - 20,000 0.035 

------------ ---------
67.5 67.5 0 1.85 0.75 700,OOOi 735 - - - lW5@ 
30.0 30.0 0 0.45 0.16 700,000 430 - - -

___ 0 ___ -

Max d-c output current = 1.0 rna; max peak inverse voltage =15,000 volts; tX2 
max peak current = 10 rna 

------
Max d-c output current ,;:::0.5 rna; max inverse voltage (d-c component) lX2-A 
=16.000 volts; max peak current =45 rna 

§ Approxlmate. 
... Without external shield. 
t Zero signal. 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
# Conversion transconductance. 
+Maximum. 
"Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
IIScreen supply voltage. 
fj]Absolute maximum rating. 
t Plate-to-plate. 
+Per section. 
~Design maximum rating. 

$For both sectlons. 
* Minimum . 
IJI Heater warm-up time controlled for 

series-string service. 
S Plate supply voltage. 
II Input plate. 
,-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

1-8ection 1. 
2-8ection 2. 
.-A resistor of 3 ohms must be put in series 

with heater. 
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Capacitance in 

Base MicromicrofaradB 
Classification Out- Fila- Fila- Max Max Max TUbe by Con- line ment ment Plate Plate Screen 

Input I Type Construction nec. DWII Volts Amp Watts Volts Volts out-I Grid-tiona put plate 

tXB-B Half-Wave High- 9Y 6-7 1.25 0.2 Tube Voltage Drop:§ 
Voltage Rectifier 100 v at 7 ma d-c 

------------
lY2 Half-Wave High- 4P T-X 1.5 0.29 - Tube Voltage Drop: 

Voltage Rectifier 100 v at 8 ma d-c 
------ ----------- --- ------------
lZB Half-Wave High-

Voltage Rectifier 
7CB T-X 1.5 0.3 - Tube Voltage Drop: 

50 v at 5.0 ma d-c 
----- ----------- ---------------

1'-5&1 " .. 1< ..... 2A3 Power-Amplifier Triode 4D 16-1 2.5 2.5 15 300 -

2 tubes. push-pull 

----- ----------- --- ------ --- ---
2A4-G Gas Triode 5S 12-7 2.5 2.5 - Anode Voltage Drop =15 volts 

----- ---------
2A5 Power Amplifier Pentode 6B 14-1 2.5 1.75 11 375 285 Pentode Connection 

- 350 - Triode Con nection 
(G2 & P tied) 

----- ----------- ---- --- ---- --------- ----, 
]3.S 2A6 D'¥'li~dfiode High-Mu 6G 12-6 2.5 O.S - 250 - 1.7 

I 
1.7 

----- ----------- --- --- --- --------- ---
2A7 Pentagrid Converter 7Ct 12-6 2.5 O.S 1.0 300 100 Osc I". =0.4 ma 

R ... =50.000 ohms 

------------------
SAF4' UHF Triode Oscillator 7DK 5-2 2.35 0.6 2.5~ 150~ - 2.2 l 1.4 11.9 SAF4-A, 5-1 ---------
2B3 Half-Wave High- SHC T-X 1.75 0.25 - Tube Voltage Drop:§ 

Voltage Rectifier 100 v at 7 ma d-c 

----- ----------- --- ---- --- ---
2B7 Duplex-Diode Semi-Re- 7D 12-6 2.5 O.S 2.25 300 125 3.5.6. 9.5.6. 0.007 

mote-Cutoff Pentode • ---------------------------
BBN4' Hif~i!r:quency 7EG 5-2 2.3 0.6 2.2~ 275~ - 3.2 1.4 1.2 

----- ----------- --- --- --- ------ --- ------------
2C21/1642 Medium-Mu 

Twin Triode 
7BH 12-6 6.3 0.6 2.1. 250 - - - -

--- ------------------------
2C22 Medium-Mu 4AM T-X 6.3 0.3 3.3 300 - 2.2 0.7 3.6 

Triode 
---------------------------

2C50 Medium-Mu SBD T-X 12.6 0.3 3.S5. - - - - -
Twin Triode ----- ----------- ------ --------- --- ------------

BC6I High-Frequency SC] 6-1 6.3 0.3 1.5. 300 - 2.3 1.3 1.3 
Twin Triode 

---------------------------
2C52 High-Mu 8BD 9-12 12.6 0.3 

Twin Triode 
1.0. 300 - 2.3 0.75 2.7 

----- ------------ --- --- --------- ---
!DBt Thyratron 7BN 5-2 6.3 0.6 - - Anode voltage drop =S volts 

--- ---------
2E5 Electron-Ray Indicator 6R 9-26 2.5 

or12-5 
O.S - 2501 Max target voltage =250 

Min target voltage =125 

Meta! tubes are shown in bold-face type, miRiature tubes In italiCS. @Subnumature type. 
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Load 
Neg Plate Screen for Power 

Plate Screen Milli- Milli- Rp. G m • I' Rated Out- Tube Service Volts Volts Grid Fac- Out- put. Type Volts am- am- Ohms I'mhos tor peres peres put. Watts 
Ohms 

TV Flyback 
Rectifier, 

Max d-c output current -0.5 rna; max inverse voltage (d-c component) 
= 18,000 volts; max peak current =45 rna 

1X2-B 

------
Half-Wave Max d-c output current =2 rna; max peak inverse voltage =50,000 volts; max lY2 
Rectifier peak current = 10 rna 

------
Half-Wave Max d-c output current =2.0 rna; 
Rectifier max peak current = 10 rna 

max peak inverse voltage =20,000 volts; 1Z2 

--
Class A 250 

I 
-

I 
45 

1

60t 

I 

-

I 
8~ 15': 

I 
4'21 2'500 

3,5 2A3 
Amplifier 
Class AB, 300 - 62 80t - - 3,OOOt 15 
Amplifier 

-------
Relay Max d-c anode current = 100 rna; max peak inverse voltage =200 volts; max 2A4-G 
Control peak anode current =1.25 amperes 

------
Class A 285 285 
Amplifier 

20.0 38t 7.0t 78,OOO§ 2,500 - 7,000 4.8 2A5 

Class A 250 - ·20.0 31 - 2,600 2,600 6.8 4,000 0.85 
Amplifier 

------ --- ---, --- --- --- ------- --- --- --- -------
Class A 250 - 2.0 0.9 - 91,000 1.100 100 - - 2A6 
Amplifier 

------ --- --- --- --- --- ----- --- ------
Converter 250 100 3.0 3.5 2.7 360,OOO§ 550# Eo' (Osc Plate) =250 2A7 

thru 20,000 ohms 
I", =4,0 rna 

------------
13.5\ I Class A 80 - Rk= 17.5 - 2,100§ 6,500 - - 2AF4'1f 

Amplifier 150 2AF4-A'If 

TV Flyback Max d-c output current ~ =0.5 rna; max inverse voltage (d-c component) ~ = 2B3 
Rectifier, 22,000 volts; max peak current <$> =50 rna 

Socket terminals 3 and 5 may be used as tie point at filament potential. 
------- -------

Class A 250 125 3.0 9.0 2.3 600,OOO§ 1,125 - - - 2B7 
Amplifier 250 100 3.0 6.0 1.5 800.000 1,000 - - -

------------ ---------
Class A 150 - Rk= 9.0 
Amplifier 220 

- 6,300§ 6,800 43 - - 2BN4'1f 

------ ------ --- --- --- ---- --------- --- -------
Class A 250 - 16.5 8.3 -
Amplifier. 

7,600 1,375 lOA - - 2C21/1642 

------------ ---------
Class A 300 - 10.5 11 - 6,600 3,000 20 - - 2C22 
Amplifier 

------ ------------ ---------
Class A 200 - 11 18 - 3,450 2,900 10 - - 2C50 
Amplifier. 

------ --------- --- --- ---------------- ------
Class A 150 - Rk= 8.2 - 6,500 5,500 35 - - SC51 
Amplifier. 240 

------ ------------ --- --------- ------
Class A 
Amplifier. 250 - 2.0 1.3 - - 1,900 100 - - 2C52 

------- ------
Controlled Max d-c cathode current 00 =100 rna; max peak inverse voltage 00 =1.300 SDS1 
Rectifier volts; max peak cathode current 00 =500 rna 

------- ----------------------------------- ------
Tuning Plate voltage =250 thru 1 meg, target voltage =250 (Eg = -8 volts, shadow 2E5 
Indicator =0°) (Eg =0 volt, shadow =90°, plate current =0,24 rna, target current§ =4 

rna) 

~~'5 
.. : : 
I II I 8 

MEV KEY 

iIoScreen supply voltage, 
~Absolute maximum rating. 
t . Plate-to-plate, 
.Per section. 
~Design maximum rating. 
EBFor both sections. 
* Minimum. 
'If Heater warm-up time controlled for 

880 SHe 9Y 

~ 
§ Approximate. 
• Without external shield. 
t Zero signal. 

•• •• • Grids 3 and 5 are screen. Grid 4 is signal-
input grid. 

# Conversion transconductance. 
• Maximum. 
.Grids 2 and 4 are screen. Grid 3 is signal-

ICJ input grid, 

series-string service. 
S Plate supply voltage. 
II Input plate . 
s-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

1-8ection 1. 
2-8ection 2 . 
4-A resistor of 3 ohms must be put in series. 

with heater. 
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Capacitance in 

Base 
Micromlcrofarada 

Classification Out- FUa- FUa- Mo: Max Mo: Tube by Con- line ment ment Plate Plate Screen Type Conatruction nec- Dwg Volts A1'lP Watts Volts Volta I t lout-I Grid-tiona npu put plate 

IESO Beam Power Amplifier 7CQ 5-3 {6.0 0.65} 10 250 9.6 14 0.18 
3.0 1.30 • ----- ------------------- ---

2E31@ Sharp-Cutoff RF 2E31 T-X 1.25 0.05 - 45 45 4.2 4.0 0.018 
Pentode DC • ------------------------ --- ---------------

2E32@ Sharp-Cutoff RF 2E31 T-X 1.25 0.05 - 45 45 4.2 4.0 0.D18 
Pentode DC • ------------------------

2E35@ Power Amplifier Pentode 2E35 T-X 1.25 0.03 - 45 45 2.7 5.7 0.2 
DC • ---- ------------- --------------

2E36@ Power Amplifier Pentode 2E35 T-X 1.25 0.03 - 45 45 2.7 5.7 0.2 
DC • ----- ------------------------- ------------

2E41@ Diode Pentode 2E41 T-X 1.25 0.03 - 45 45 2.7 4.3 0.10 
DC 

------------------------
2E42 ,. Diode Pentode 2E41 T-X 1.25 0.03 - 45 45 2.7 4.3 0.10 

DC 
---_. -----------------------
2G21@ Triode-Heptode 2G21 T~X 1.25 0.05 - 45 45 Osc Igl =0.030 ma 

Converter ., DC Rgl = 50,000 ohms 
-"----. -----------------------
2G22@ Triode-Heptode 2G21 T-X 1.25 0.05 - 45 45 Osc Igl =0.030 rna 

Gonverter ., DC Rgl =50,000 ohms 
---------------- --- --- --- --------
IT4' UHF Triode Oscillator 7DK 5--1 2.35 0.6 3.5 200 - 2'UI o.u., 1.7. 

---------
2V2 Half-Wave High- 8FV T-X { 2.5 0.2} - Tube Voltage Drop: 

Voltage Rectifier 1.25 0.4 150 v at 7.0 ma doc 
----------

2V3-G Half-Wave High-
Voltage Rectifier 

4Y 12--8 2.5 5 - - - - - -
----- ----------- --- ------ .~-----------------
IIWS Half-Wave High-Vacuum 4X 8-6 2.5 1.5 - - - - - -
2W3-GT Rectifier 9-12 
----- ----------- --- --- .--- ----------- --- ------
2X2-A Half-Wave High-Voltage 

Rectifier 
4AB 12-6 2.5 1.75 - - - - - -

----- -----------------------
SAl Half-Wave High-

Voltage Rectifier 
9DT 6-7 3.15 0.22 - - - - - -

-------------------------
3A3 Half-Wave High-

Voltage Rectifier 
4AC T-X 3.15 0.22 - - - - .- -
---------------------------

SA4 Power Amplifier Pentode 7BB 5--2 {2.8 0.1 } 2.3 150 90 4.8 4.2 0.20 
1.4 0.2 • DC 

----- ----------- -----------------------------
IJAS High-Frequency Twin 7BC 5-2 {2.8 0.11 } 0.5+ 135 - 0.9 1.0 3.2 

Triode 1.4 0.22 
DC 

----- ----------- ------ --- ------------
3A8-GT Diode-Triode 8AS 9-17 f2.8 0.05 } - 110 - Triode Section 

ShR1-~~f!e \1.4 0.1 
DC - 110 110 Pentode Section 

--------------
SAF4-A, UHF Triode Oscillator 7DK &-1 3.2 0.45 2.5~ 150~ - 2.2 , 1.4 11.9 

Metal tubes are shown in bold-face type, miniature tubes in italics. @Submlmature type. 

"~. hrn. .nmi .w.. ~ ~ If) 
G. SH G. G. GoG. G, ~!IEY 

~,~*-.Ji .,~.~~ 
V~~ ~~~ 

~~y 7.. 7IC 7CQ 70~ lAS ~~ 



Service 

Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

------
Converter 

------
Converter 

Class, A 
Amplifier 

TV Flyback 
Rectifiera 

------
Half-Wave 
Rectifier 

-------
Half-Wave 
Rectifier 

-------
Half-Wave 
Rectifier 

TV Flyback 
Rectifiera 

TV Flyback 
Rectifier;> 

Class A 
Amplifier 

-------
Class A 
Amplifier. 

-------
Class A 
Amplifier 
Class A 
Amplifier 

------
Class A 
Amplifier 

90T 

Load 
Neg Plate Screen for Power 

Plate Screen Milli- Milli- Rp. Gm • p. Rated Out-Grid Fac-Volts Volts Volts am- am- Ohms p.mhos tor Out- put, 
peres peres put, Watts 

Ohms 

250 250 20 40t 3.3t 63,000 3,700 4,500 4.5 

--- ----------------------------
22.5 22.5 R g = 0.4 0.3 350,000 500 - - -

5 meg 
--- ------------ ----------------

22.5 22.5 R.,= 0.4 0.3 350,000 500 - - -
5 meg 

--- ------------ ---------
45 45 1.25 0.45 0.11 250,000 500 - 100, 0.006 

000 
--- ----------------------------

45 45 1.25 0.45 0.11 250,000 500 - 100, 0.006 
000 

--- --- -------------------------
22.5 22.5 R.,= 0.35 0.12 250,000 375 - - -

5 meg 
--- --- ------------- --------- ---

22.5 22.5 R.,= 0.35 0.12 250,000 375 - - -
5 meg 

--- --- --- ----------
22.5 22.5 0 0.2 0.3 500,OOO§ 60# Eb(Triode Osc) -22.5 

Ib(Triode) = 1.0 rna 
--- ---------------- -------------

22.5 22.5 0 0.2 0.3 500,OOO§ 60# Eb(Triode Osc) =22.5 

W-I-=- h(Triode) = 1.0 rna 
--- ------

I I 
80 Rk= 1,860§ 7,000 13 - -

150 

Max d-c output current = 1.0 rna; max inverse voltage (d-c component) 
=21.000 volts; max peak current =80 rna 

Max d-c output current =2 rna; 
volts; max peak current = 12 rna 

max peak inverse voltage = 16,500 

Max d-c output current =55 rna; max rms supply voltage =350 volts 

-----------_._----------------------
Max d-c output current =7.5 rna; max peak inverse voltage = 12.500 volts; 
rms supply voltage =5,500 volts; max peak current =60 rna 

Max d-c output current =1.5 rna; max peak inverse voltage =18,000 volts; 
max peak current =80 rna 

Max d-c output current =1.5 rna; max peak inverse voltage =30,000 volts; 
max peak current =80 rna 

150 90 8.4 13.3t 2,2t 

--- ---- --- ------

90 - 2.5 3.7 -

--- --- --- --- ---

90 - 0 0.2 -

90 90 a 1.5 0.5 

---------------

80 - Rk= 17.5 -
150 

§ Approximate. 

100,000 

-----
8,300 

----
200,000 

800,000 

----
2,100§ 

1,900 - 8,000 

---------

1,800 15 -

------ ---
275 - -

750 - -

---------
6,500 13.5 -

EBFor both sections. 
* Minimum . 

0,7 

---
-

---
-

-
---

-
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Tube 
Type 

2ESO 

------
2E31@ 

------
2E32@ 

------
2E35@ 

------
2E36@ 

------
2E41@ 

2E42@ 

------
2G21@ 

------
2G22@ 

2T4 '\[ 

2V2 

------
2V3·G 

-------
tW3 
2W3-GT 

------
2X2-A 

------
3A2 

-------
3A3 

------
SA4 

-------
3A5 

--------
3A8-GT 

------
3AF4-A'\[ 

... Without external shield. 
t Zero signal. '\[ Heater warm-up time controlled for 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
#Conversion transconductance. 
.,Maximum. 
¥Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
IItScreen supply voltage. 
(!]Absolute maximum rating. 
t Plate-to-plate. 
+Per section. 
~Design maximum rating. 

series-string service . 
S Plate supply voltage. 
II Input plate. 
,-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
eyele. 

1-Section 1. 
2-Section 2. 
4-A resistor of 3 ohms must be put in series. 

with heater. 
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Capacitance in 

BaBe 
Micromicrofarad s 

Classification Out- FUa- FUa- Max Max Max Tube by Con- line ment ment Plate Plate Screen 

fuputl 
Type Construction nec- Dwg Volts Amp Watts Volts Volts out-I Grid-tiona put plate 

3AL5'l! Twin Diode 6BT 5-1 3.15 0.6 Tube Voltage DroJ;l:. 
10 v at 60 rna doc 

----- ---------
3AU6'l! SharJ;l-Cutoff RF 

Pentode 
7BK 5-2 3.15 0.6 3.0 300 150 Pentode Connection 

3.2 250 - Triode Connection 
(G •• Ga. '" P tied) 

-----------------------------------_.-
[2.0 3AV6'l! DWlex. Diode 7BT 5-2 3.15 0.6 0.5 300 - 2.2 

I 
1.2 

igh- M u 'Triode 
--- ------------

3B2 Half-Wave High- 8GH T·X 3.15 0.22 - Tube Voltage DroJ;l:§ 
Vacuum Rectifier 135 v at 7 rna d·c 

----- ----------- --- ---- --- ------
7.6&1011& 3B4 Beam Power AmJ;llifier 7CY 5-2 1.25 0.33 3.0~ 150 135 4.6&1 2.50 0.165 

DC - -
----- ------------ --- ---- --- --------- ----
3B5·GT Beam Power AmJ;llifier 7AO 9-12 1.4 0.1 - 67.5 67.5 Parallel Filaments 

2.8 0.05 - 67.5 67.5 Series Filaments 
DC 

----- ------------ --- --- --- ------ --- --- ----------
3B7 High.Frequency 7BE 9-30 1.4 0.22 2.7. 180 - Both Sections in 

Twin Triode 2.8 0.11 Push-pull 
DC 

----- ---------------------
3BA6'l! Remote-Cutoff RF 

Pentode 
7BK 5-2 3.15 0.6 3.0 300 150 5.5 

I 
5.5 

1
0

.
0
:

5 

-----------------------------------------------
SBC5'l! SharJ;l-Cutoff RF 

Pentode 
7BD 5-2 3.15 0.6 2.0 300 150 Pentode Connection 

2.5 300 - Triode Connection 
(G. & P tied) 

----- ----------- ------------------
3BE6'l! Pentagrid Converter 7CH 5-2 3.15 0.6 1.0 300 100 Osc IgI =0.5 rna ,. RgI =20.000 ohms 
----- -------------- ------ ---------

I 11.2 SBN4'l! High-Frequency 7EG 5-2 2.8 0.45 2.2~ 275~ - 3.2 1.4 
Triode 

---------------------
SBN6'l! Gated-Beam 

Discriminator 
7DF 5-3 3.15 0.6 - 300a 100 Eel =1.25 volts RMS. 

----- ---------------------
3BU8'l! Twin Pentode 9FG 6-3 3.15 0.6 1.1~ 300~ 150~ - - -• 
---------------- --- ---------------------------
3BY6'l! Dual-Control Heptode 7CH 5-2 3.15 0.6 2.0 300 150 - - -

Metal tubes are shown In bold-face type, miniature tub" .. in italic ... @Subminiature type. 

7DF eOH IFG 



Service 

Half-Wave 
Rectifier 

------

1 
Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

TV Flyback 
Rectifier, 

Class C 
Amplifier 

-------
Class A 
Amplifier 
Class A 
Amplifier 

-------
Class AB, 
Amplifier 

------
Class A 
Amplifier 

-------

Class A 
Amplifier 

Class A 
Amplifier 

Converter 

Class A 
Amplifier 

------
F M Limiter-
Discrimi-
nator 

Sync Sepa-
rator and 
AGC Keyer 

Gated 
Amplifier 

29 

Load 

Neg Plate Screen for Power 
Plate Screen Milli- Milli- Rp. G m • p. Rated Out- Tube 
Volts Volts Grid Fac- Out- put, Type Volts am- am- Ohms p.mhos tor peres peres put. Watts 

Ohms 

Max d-c output current per plate -9 rna; max peak inverse voltage -330 3AL5'\f 
volts; max ffiS supply voltage per plate =117 volts; max peak current per 
plate ~54 ma 

------
250 150 Rk~ 10.6 4.3 1,000,OOO§ 5,200 - - - 3AU6'\f 

68 
100 100 Rk~ 5.0 2.1 500.000§ 3,900 - - -

150 

250 - Rk~ 12.2 - - 4,800 36 - -
330 

------------------- --------- ------
250 - 2.0 1.2 - 62,500§ 1,600 100 - - 3AV6'\f 
100 - 1.0 0.5 - 80,OOO§ 1,250 100 - -

-------
Max d-c output current =1.1 rna; max inverse voltage (d-c component) = 3B2 
25,000 volts; max peak current ~80 rna 

-------
150 135 38 25 6.2 Input Signal ~0.07 watt - l.25 3B4 

--- --- --- --- --- --- -------
67.5 67.5 7.0 8.0t 0.6t 100,000 1,650 - 5,000 0.2 3B5-GT 

67.5 67.5 7.0 6.7t 0.5t 100,000 1.500 - 5,000 0.18 

--- --- --- --- --- ----- --- --- --- --- -------
135 - 0 18.2t - - 1,900 20+ 16,000 l.5 3B7 

+ t 
------------ --------- ------

250 100 Rk~ 11 4.2 1.000,OOO§ 4,400 - - - 3BA6'\f 
68 

100 100 Rk= 10.8 4.4 
68 

250,OOO§ 4,300 - - -
------------ ---------

250 150 Rk= 7.5 2.1 
180 

800,OOO§ 5,700 - - - 3BC5'\f 

125 125 Rk= 8.0 2.4 
100 

500,OOO§ 6,100 - - -

100 100 Rk= 4.7 l.4 
180 

600,OOO§ 4,900 - - -

250 - Rk= 6.0 - 9,OOO§ 4,400 40 - -
820 

180 - Rk= 8.0 - 6,OOO§ 6,000 42 - -
330 

--- ---- ---- ------------- --- --- ------
250 100 l.5 2.9 6.8 1,000,OOO§ 475 # - - - 3BE6'\f 
100 100 l.5 2.6 7.0 400,OOO§ 4'55# - - -
---------------------'- ---------

150 - Rk= 9.0 - 6.300§ 6,800 43 - - 3BN4.'\f 
220 

--- ------------------- ---- ------
2851 100 Rk= 0.49 9.8 - - - 330, - 3BN6~ 

200 to 000 
400 

---------------------- ------
100 67.5 leI = 2.2 5.0§ - - -- E e3 =0 volts 3BU8'\f 

0.1 ma 
100 67.5 0 - - - 1,500 - Ee3 =0 volts 
(Characteristics given are for each section separately with plate and grid 
number 3 of opposite section grounded) 

250 I 100 I 2.5 I 6.5 I 10 25 0 1.4 

§ Approximate. 
... Without external shield. 
t Zero signal. 

9 I 3.5 
-
-

• Grids 3 and 5 are screen, Grid 4 is signal-
input grid. 

# Conversion transconductance. 
+Maximum. 
"Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
IIoScreen supply voltage, 
~Absolute maximum rating_ 
t Plate-to-plate. 
+Per section, 
~Design maximum rating. 

I 1.900 lEes = -2.5 volts 
- Ee. =0 volts 

ffiFor both sections . 
* Minimum. 

3BY6' 

'II Heater warm-up time controlled for 
series-string service. a Plate supply voltage. 

II Input plate. 
,-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

1-8ection 1. 
2-8ection 2. 
4-A resistor of 3 ohms must be put in series 

with heater. 
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out-I Fila-

Capacitance in 

Base 
Micromicrofarads 

Tube Classification Con- Fila- Max Max Max 

Input I 
Type by nec- line I ment ment Plate Plate Screen 

Construction tions Dwg Volts Amp Watts Volts Volts out-I Grid-
put plate 

3BZ6'\f Semi-Remote-Cutoff 7CM 5--2 3.15 0.6 2.3~ 330~1165~17.0 

I 
3.0 I 0~5 RF Pentode 

------------
3C2 Half-Wave High- 8FV T-X {3.15 0.21 } - Tube Voltage Drop:§ 

Voltage Rectifier 1.58 0.42 62 v at 7 ma doc 

---------------
3C4 Power Amplifier Pentode 6BX T-X 1.4 

DC 
0.05 0.6 90 90 Parallel Filaments 

------------------
3C5-GT Power Amplifier Pentode 7AQ 9-12 1.4 0.1 - 110 110 Parallel Filaments 

2.8 0.05 - 110 110 Series Filaments 
DC 

----- ------------ --- ---------------------------
3C6 Medium-Mu 7BW 9-30 1.4 0.1 - 110 - Section 1 {parallel ~ 

Twin Triode Section 2 Filaments 
2.8 0.05 - 110 - Section 1 Series 
DC Section 2 Filaments 

-------------------------------------
3CB6'\f Sharp-Cutoff RF 7CM 5--2 3.15 0.6 2.3~ 330~ 165~ 6.5 3.0 O.ot5 

Pentode • 
----- ---------------------------
3CE5'\f ShRG-~e~~o~e 7BD 5-2 3.15 0.6 2.0 300 150 6.5.& 1.9.& 0.03 

• .& 
------------------------------

3CF6'\f Sharp-Cutoff 
RF Pentode 

7CM 5--2 3.15 0.6 2.3~ 330~ 165~ 6.5 3.0 0.015 • 
----- -----------------------------------------
3CS6'\f Dual-Control Heptode 7CH 5--2 3.15 0.6 1.0 300 100 5.5 7.5 0.07 • 
----- ----------- --- --- ------------------------
3D6 Beam Power Amplifier 6BA 9-30 1.4 0.22 4.5 180 135 7.5 6.5 0.30 

DC 
------------------------------

3DT6'\f Sharp-Cutoff Pentode 7EN 5-2 3.15 0.6 1.5 300 150 - - -
1., =0.6 ma 

----- -----------------------------
3E5 Beam Power Amplifier 6BX 5-2 1.4 0.05 - 135 90 Parallel Filaments 

2.8 0.025 - 135 90 Series Filaments 
DC 

----- ------------------
3E6 Sharp-Cutoff RF 7CJ 9-30 2.8 0.05 - 110 110 Series Filaments 

Pentode 
1.4 0.1 - 110 110 Parallel Filaments 
DC 

------------------
3LE4 Power Amplifier Pentode 6BA 9-30 1.4 0.1 - 110 110 Parallel Filaments 

2.8 0.05 - 110 110 Series Filaments 
DC 

------------------
3LF4 Beam Power Amplifier 6BB 9-30 2.8 0.05 - 110 110 Series Filaments 

1.4 0.1 - 110 110 Parallel Filaments 
DC 

Metal tubes shown m bold-face type, miniature tubes in italics. @Subm.ruature type. 

$.:.5 ~4_:_5 6 ~_:. 6 ~::.5 ~:: $.... ~.=. .. -- .- -: 

I 8 I 8 I I I I I 
KEY KEY KEY KEY 
68A 6 BB 68X 7 AQ 7BD 78W 7Cft 

$4._5 6 _~ ~_: 5 04
'5 6 

7~2-:'62 7 

I KEY I 7 1 6 

7CJ ,eM 7EN ;n 



Service 

Class A 
Amplifier 

TV Flyback 
Rectifier. 

Class A 
Amplifier 

Class A 
Amplifier 
Class A 
Amplifier 

Class A J 
Amplifier { Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

Gated 
Amplifier 

Class A 
Amplifier 

Class A 

~~iii~ter_ 
Discrimina-
tor 

Class A 

{ Amplifier 
Class A 
Amplifier 

'Class A 
Amplifier 
Cla.asA 
Amplifier 

Class A 
Amplifier 
Class A 
Amplifier 

Class A 

t 
Amplifier 
Class A 
Amplifier 

31 

Load 
Neg Plate Screen for Power 

Plate Screen Grid Milli- Milli- Rp. Gm• p. Rated Out- Tube 
Volts Volts Volts am- am- Ohms p.mhos Fac- Out- put. Type 

peres peres tor put. Watts 
Ohms 

125 

1
125 

IRk- 114_ 13~ 
1 

260,OOO§1 8,OOO 1 

I 
-

1 

- 3BZ6'\[ 
56 

125 125 4.5 - 700 - - -
-------

Max doc output current~ =1.1 rna; max inverse voltage (d-c component) ~ 3C2 
=28,000 volts; max peak current~ =80 rna 

Socket terminals 1 and 3 may be used as tie points at filament potential 

85 85 5.2 5.0 1.1 125,000 1,350 - 13,000 0.2 3C4 
--- --- ----------------------- -------

90 90 9.0 6.0t 1.4t - 1,550 - 8,000 0.24 3C5-GT 

90 90 9.0 6.0t lAt - 1,450 - 10.000 0.26 

--- --- ------ --- ----- ------ ------ -------
90 - 0 4.5 - 11,200 1,300 14.5 - - 3C6 
90 - 0 4;5 - 11,200 1,300 14.5 - -
90 - 0 4.5 - 11,200 1,300 14.5 - -
90 - 0 3.2 - 12,800 1,100 14.1 - -

----------------------------
125 125 Rk= 13 3.7 280,000§ 8,000 - - - 3CB6,\[ 

56 
125 125 3.0 2.8 - - - - - -

--------- ---------
125 125 1.0 11 2.8 300,OOO§ 7,600 - - - 3CE5,\[ 

--------- --------- -
125 125 R = 12.5 3.7 

56 
300,OOO§ 7,800 - - - 3CF6,\[ 

125 125 3.0 2.2 - - - - - -
---------

100 30 1.0 1.0 1.3 l,OOO,OOO§ 1.100 EcS =0 volts 3CS6,\[ 
100 30 0 0.8 5.5 700,OOO§ - Ec3 = -1.0 volts 

10 30 0 2.0 4.5 - - Ec3 =0 volts 
--- --- ---- ------ ---- ------

150 90 4.5 9.8t LOt - 2,400 - 14,00010.60 3D6 

----------------------
150 100 Rk= 1.1 2.1 150,000§ SOO - Ec3 =0 volt 3DT6,\[ 

560 
2501 100 Rk= 0.22 5.5 Ec3 = -6.0 volt - 270,- -

560 

------------
90 90 7.0 8.0 
67.5 67.5 5.0 5.5 
90 90 7.0 6.8 
'67.5 67.5 5.0 4.4 

---------
90 90 R g = 2.9 

2 meg 
90 &0 R g = 4.2 

2 meg 
---------

90 90 9.0 lOt 

90 90 9.0 8.8t 

---------
110 110 6.6 8.5 
90 90 4.5 8.0 

110 110 6.6 10 
90 90 4.5 9.5 

§ Appronmate. 
... Without external shield. 
t Zero signal • 

1.6 100,000 
1.1 120,000 
1.4 120,000 
0.9 130,000 

1.2 325,OUO§ 

1.7 250,OOO§ 

2.0t 100,0001 

1.8t 110,OOO§ 

1.1 110,OOOi 
1.0 80,OOOi 
1.4 100,OOOf 
1.3 90,000 

• Grids 3 and 5 are screen. Grid 4 is signal-
input grid. 

# Conversion transconductance. 
+Maximum. 
"Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
oIoScreen supply voltage. 
IilAbsolute maximum rating. 
t Plate-to-plate. 
+Per section. 
~Design maximum rating. 

000 

------
1,550 - 8,000 0.250 
1,400 - 8,000 0.125 
1,450 - 9,000 0.225 
1,300 - 11,000 0 . .115 

---------
1,700 - - -
2,000 - - -

---------
1,700 - 6,000 0.325 

1,600 - 6,000 0.300 

---
2,000 - 8,000 0.33 
2,000 - 8,000 0.23 
2,200 - 8,000 0.40 
2,200 - 8,0000.27 

$For both sections • 
* Minimum. 

------
3E5 

3E6 

3LE4 

3LF4 

'\[ Heater warm-up time controlled for 
series-string ser.vice. 

1 Plate supply voltage. 
II Input plate. 
.-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

l-Section 1. 
.-8ection 2. 
.-A resistor of 3 ohms must be put in series 

with heater. 
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Capacitance in I 

Base 
Micromicrofarad. 

Classification Out- FUa- Fila- Max Max Max Tube by Con- line ment ment Plate Plate Screen 
lDput lout-I Grid- ! 

Type Construction nec- Dwg Volts Amp Watts Volts Volts tions put plate 

SQ4 Power Amplifier Pentode 7BA 5-2 1.4 0.1 90 90 Parallel Filaments 
I 

2.8 0.05 - 90 90 Series Filaments 
DC I 

7AP --- ili)' 305-GT Beam Power Amplifier 9-11 'T.'4 "'0:1 - 110 Parallel Filaments 
or 
9-41 

2.8 0.05 - 110 110 Series Filaments I 
DC 

i ------------------
SS4 Power Amplifier Pentod. 7BA 5-2 1.4 0.1 - 90 67.5 Parallel Filaments 

2.8 0.05 - 90 67.5 Series Filaments 
DC 

----- ----------- --- --- --------- --- ---
SV4 Power Amplifier Pentode 6BX 5-2 1.4 0.1 - 90 90 Parallel Filaments 

2.8 0.05 - 90 90 Series Filaments 
DC 

---------------- --------- ------ --- --

I 
SW4 Power Amplifier 7BA 5-2 r1.4 0.051 - 90 90 -

I 
- -

Pentode 12.8 0.025) 
DC 

---------------------
4A6-G Twin Triode Power 8L 12-7 {4_0 0.06 } - 90 - -Amplifier 2.0 0_12 

DC 
------------------

4BC6, Sharp-Cutoff 
RF Pentode 

7BD 5-2 4.2 0.45 2.0 300 150 Pentode Connection 

2.5 300 - Triode Connection 
(G. and P tied) 

----- ----------- --- ------ ------ -_.-
4BC8, High-Frequency 9AJ 6-2 4.2 0.6 2.0. 250 - 2.5 \1.3 \1.4 Twin Triode ------------------
4BN6, Gated-Beam 

Discriminator 
7DF 5-3 4.2 0.45 - 300, 100 Eel = 1.25 volts 

RMS* 

------------------
4BQ7-A' High-Frequency 9AJ 6-2 4.2 0.6 2.0. 250 - 2.61 1.2. 1.2 

Twin Triode 
------------------------------

4BS8, Medium-rnu 
Twin Triode 

9AJ 6-2 4.5 0.6 2.0. 150 - 2.6. 1.2, 1.15 

------------------------------
4BU8' Twin Pentode 9FG 6-'-3 4.2 0.45 1.1~ 300~ 150~ - - -

------------------------
4BX8, High-Frequency 

Twin Triode 
9AJ 6-2 4.5 0.6 2.0~ • 150~ - 2.40 1.25, 1.4 

------------------------
4BZ7, High-Frequency 

Twin Triode 
9AJ 6-2 4.2 0.6 2.0. 250 - 2.6. 1.2. 1.2 

------------------------
4BZ8' Hif~~r~(W~d~Y 9AJ 6-2 4.2 0.6 2.2. 250 - - - -
Metal tube. are shown 1D bold-face type, mlRlature tubes In Italics. @Submtmature type. 

~~~~~~ 
68X '7AP 7BA 78D 70' 8L 9AJ 

"G 
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Load 

Neg Plate Screen for Power 
Plate Screen Milli- Milli- R p' G m , I' Rated Out- Tube Service Volts Volts Grid Fac- Out- put, Type Volts am- am- Ohms I'mhos tor peres peres put, Watts 

Ohms 

Class A 90 90 4.5 I 9.5t 2.lt 100.000§ 2.150 - 10.000 0.27 304 
Amplifier 
Class A 90 90 4.5 7:7t 1.7t 120.000§ 2.000 - 10,000 0.24 
Amplifier ---
Class A { 110 ~ ~ ~ . 1.4t 100,OOO§ 2.200 - 8,000 0.40 3Q5-GT 
Amplifier 90 90 4.5 9.5t 1.3t 90,OOO§ 2,200 - 8,000 0.27 

Class A I 110 l10 6.6 8.5t 1.1 t 110.000§ 2.000 - 8,000 0.33 
Amplifier \ 90 90 4.5 8.0t 1.ot 80,OOO§ 2.000 - 8.000 0.23 

------------------------------- -------
Class A 

~ 
90 67.5 7.0 7.4t l.4t 100.000§ 1,575 - 8,000 0.270 IiS4 

Amplifier 67.5 67.5 7.0 7.2t 1.5t 100,OOO§ 1,550 - 5.000 0.180 
Class A 90 67.5 7.0 6.lt l.lt 100,000. 1,425 - 8,000 0.235 
Amplifier 67.5 67.5 7.0 6.0t 1.2t 100,OOO§ 1,400 - 5,000 0.160 

------ ---- ---- --- --- --- ----- ------------ --------
Class A { 90 90 4.5 9.5t 2.lt 100.000§ 2.150 - 10.000 0.27 IiV4 
Amplifier 85 85 5.0 6.9t 1.5t 120,OOO§ 1,975 - 10.000 0.25 
Class A 90 90 4.5 7.7t 1.7t 120.000§ 2.000 - 10.000 0.24 
Amplifier 

-----.~- --- --- --- --- --- ---- --- --------- ------
Class A 85 85 5.2 6.8t 1.4t 150.000§ 1.700 - 11.000 0.25 3W4 
Amplifier 

------ ------------------------------- ------
Class A 90 - 1.5 1.2 - 28.000 900 25 - - 4A6-G 
Amplifier'" 

------------ --------- -----
r 250 150 Rk~ 7.5 2.1 

180 
800,OOO§ 5.700 - - - 4BC51[ 

Class A 125 125 Rk~ 8.0 2.4 500.000§ 6,100 - - -
Amplifier 100 

100 100 Rk~ 4.7 1.4 600.000§ 4,900 - - -
180 

250 - Rk~ 6.0 - 9.000§ 4,400 40 - -
Class A 820 
Amplifier 180 - Rk~ 8.0 - 6,OaO§ 6,000 42 - -

l 330 
--------- --- ------------------- ------

Class A 150 - Rk~ 10 - 5,650§ 6,200 35 - - 4BC81[ 
Amplifier", 220 

-------------------------------
FM Limiter- 2851 100 Rk~ 0.49 9.8 - - - 330.- - 4BN6~ 
Discrimina- 200 000 
tor to 400 

----- -------------------------------
Class A 150 - Rk~ 9.0 - 5,900§ 6,400 38 - - 4BQ7-A~ 
Amplifier", 220 

------------ .----------
Class A 150 - Rk~ 10 - 5,000 7,;'00 36 - - 4BS81[ 
Amplifier + 220 

----------------------
Sync Sepa- 100 67.5 Iel = 2.2 5.0§ - - - Ees ~O volts 4BU8'!1 
rat~r and 0.1 rna 
AGC Keyer 100 67.5 0 - - - 1.500 - Ees ~O volts 
(Characteristics given are for each section separately with plate and grid number 3 of 
opposite section grounded) 

Class A 
Amplifier + 

Class A 
Amplifier + 

Class A 
Amplifier + 

65 - 1.0 9.0 

------------
150 - Rk~ 10 

220 
------------

125 - Rk~ 10 
100 

§ ApproXImate. 
... Without external shield. 
t Zero signal. 

- 3.750§ 

- 5,300§ 

- 5,600§ 

• Grids 3 and 5 are screen. Grid 4 is signal-
input grid. 

# Conversion transconductance. 
+Maximum. 
"Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
",Screen supply voltage. 
I.!IAbsolute maximum rating. 
: Plate-to-plate. 
+Per section. 
~Design maximum rating. 

6.700 25 -
------

6,800 36 -
------

8,000 45 -

$For both secttons. 
* Minimum . 

- 4BX8~ 

---
- 4BZ71f 

---
- 4BZ8~ 

'\[ Heater warm-up time controlled for 
series-string service. 

I Plate supply voltage. 
II Input plate. 
a-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

1-8ection 1. 
..-section 2. 
4-A resistor of 3 ohms must be put in series 

with heater. 
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Capacitance in 
Base Micromicrofarads 

Tube Classification Con- Out- Fila- Fila- Max Max Max 

mput I 
Type by Dec- line ment ment Plate Plate Screen 

Construction tions Dwg Volts Amp Watts Volts Volts out-I Grid-
put plate 

I 
4CB6'1f Sh~r~t~.::!'~o~e 7CM 5 2 4.2 0.45 2.3~ 330~ l65~ 6.5 3.0 0.015 • 

---------------------------
4CE6'1f ShRj-~eU:~o~e 7BD 5-2 4.2 0.45 2.0 300 150 6.5.& 1.9.& 0.03 • 

.& ---------------------------
4CX7'1f Medium-mu 9FC 6-2 4.2 0.6 2.0. 250 - 2.4. 1.3. 1.2. 

Twin Triode ---------------------------
4DT6'1f Sharp-Cutoff Pentode 7EN 5-2 4.2 0.45 1.5 300 150 - - -

I •• =0.6 rna 

------ ---------------6.0-1-3:4 ---
6AM8'1f Diode Sharp-Cutoff 9CY 6-2 4.7 0.6 2.8 300 150 0.015 

RF Pentode • - Diode Section 
----- ----------- --- ---------------------------
6AN8'1f Triode-Pentode 9DA 6-2 4.7 0.6 2.0 300 150 Pentode Section 

2.6 300 - Triode Section 

----- ----------- --------- ---------------------
6AQ6 'If Beam Power Amplifier 7BZ 5-3 4.7 0.6 12 250 250 Pentode Connection 

9.0 250 - Triode Connection 
(G, & P tied) 

----- --------------------------------
5AR4 Full-Wave High- 5DA T-X 5.0 1.9 - - - - I -

I 
-

Vacuum Rectifier ---------
5AS4 Full-Wave High- 5T 16-3 5.0 3.0 - Tube Voltage Drop:. 

Vacuum Rectifier 50 v at 275 ma d-c ----------------------------
6AS8"\f Diode Sharp-Cutoff 

RF Pentode 
9DS 6-2 4.7 0.6 2.5 300 150 Pentode Section 

Diode Section 

---------------
6AT8'1f Triode-Pentode 9DW 6-2 4.7 0.6 2.0 250 

I 
250 IiIlpentode Section 

1.5 250 - Triode Section 

--- -- ------
Tube Voltage Drop:. 5AU4 Full-Wave High-Vacuum 5T T-X 5.0 4.5 -

Rectifier 50 v at 350 rna d-c 
6AV8'1f Triode-Pentode 9DZ 6=2 ~ ~ 2.0 300 

11~~ I Pentode Section 

2.5 300 Triode Section 

---5AW4 Full-Wave High-Vacuum 5T T-X 5:() 3:7 - Tube Voltage Drop: • 
Rectifier 46 v at 250 rna d-c 

5AX4-GT Full-Wave, High- 5T 9-13 5.0 2.5 -- Tube Voltage Drop:. 
Vacuum Rectifier 65 v at 175 rna d-c 

5AZ4 Full-Wave High- ~ 9-31 5.0 2.il --- Tube Voltage Drop:. -
Vacuum Rectifi,er 60 v at 125 rna d-c 

6B8'1f Triode-Pentode 9EC ---s::2 ~ 0:6 2.0 300 
11~ I Pentode Section 

2.5 300 Triode Section 

Metal tubes are shown in bold-face type, mIniature tubes in italics. @SublIHmature type_ 

~l€l~@~~. ~ KEY ~ 
SDA 5T 780 71Z 7CM 'EN 9CY 

~5.:.67 
2 8 

I 9 
90A 90S 90W 9DZ 



Service 

Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier. 

------
Class A 
Amplifier 
FM Limiter-
Discrimina-
tor 

------
Class A 
Amplifier 
Video 
Detector 

------
Class A 
Amplifier 
Class A 
Amplifier 

------
Class A { Amplifier 
Vertical 

{ Deflection 
Amplifier 

Full-Wave 
Rectifier 

------
Full-Wave 
Rectifier 

Class A 
Amplifier 

Detector 

------
Class A 
Amplifier 
Class A 
Amplifier 

Full-Wave 
Rectifier 
Class A 
Amplifier 
Class A 
Amplifier 
Full-Wave 
Rectifier 
Full-Wave 
Rectifier 
Full-Wave 
Rectifier 
Class A 
Amplifier 
Class A 
Amplifier 

Load 

Neg Plate Screen for Power 
Plate Screen Milli- Milli- Rp. G m • 

I' Rated Out-
Volts Volts Grid Fac- Out- put, Volts am- am- Ohms ",mhos tor peres peres put, Watts 

Ohms 

125 125 Rk- 13 3.7 280.000§ 8,000 - - -

56 
125 125 3.0 2.8 - - - - - -
------------------------- ------

125 125 1.0 11 2.8 300,000§ 7,600 - - -

-------------------------------
150 - R k = 9.0 - 6,100§ 6,400 39 - -

220 
--------------- -----

150 100 R k = 1.1 2.1 150,000§ SOO Ec3 =0 volts -
560 

2501 100 R k = 0.22 5.5 Ec3 = -6.0 volts - 270,- -
560 000 

--------------- ---- ---
600,000§ I 7,000 200 150 Rk= 11.5 2.7 - - -

120 
Max d-c output current =5 rna; voltage drop: 10 v at 50 rna d-c 

----------------------
--1--

---
200 150 Rk= 9.5 2.S 300,000§ 6,200 - -

ISO 
200 6.0 13 - 5,750§ 3,300 19 -

~----~~-------I-----ISO ISO S.5 29t 3.0t 5S,000§ 3,700 - 5,500 2.0 
250 250 12.5 45t 4.5t 52,000§ 4,100 - 5,000 4.5 
250 - 12.5 49.5 - 1,970§ 4,800 9.5 - -

Max positive pulse plate voltage;! ~ =1,100 v; max plate dissipation =9watts; 
max d-c cathode current =35 rna 

Max d-c output current =250 rna; max peak inverse voltage = 1.500 volts; rms 
supply voltage per plate =450 volts; max peak current per plate =750 rna 

Max d-c output current =275 rna; max peak inverse voltage =1.550 volts; rms 
supply voltage per plate =450 volts; max peak current per plate =1.000 rna 

1150 I I 3.0 I 300,000§16,200 I I I 200 R k = 19.5 - - -
180 

Max d-c output current =5.0 rna; max peak inverse voltage 
max peak current =50 rna 

=330 volts; 

I I I I 
~.61 

I I 
250 150 Rk= 7.7 750,000§14,600 I - - -

200 
100 - Rk= S.5 6,900§ 5,800 40 - -

100 

Max doc output current =325 rna; max peak inverse voltage =1400 volts; 
rrns supply voltage per plat.e =400 volts; max peak current per plate =1075 rna 

200 115~ 
1 

Rk -19.5 

1 

2.8 

1 

300,000§ 16,200 1 -

1 

-

1 

. ISO -
200 6.0 13 - 5,750§ 3,300 19 - -

Max d-c output current -250 rna; max peak inverse voltage -1550 volts; 
rms supply voltage per plate =450 volts; max peak current per plate =750 rna 
Max doc output current -175 rna; max peak inverse voltage -1400 volts; max 
rms supply voltage per plate =350 volts; max peak current per plate =525 rna 
Max d-c output current -125 rna; max peak inverse voltage -1400 volts; max 
rms supply voltage per plate =350 volts; max peak current per plate = 375 rna 

200 

1 

150 

1 

Rk-I 9.51 ~.81 180 
200 - 6.0 13 

§ Approxlmate. 

300,000§1 

5,750§ 
6, 2001 

-

1 

-

1 
3,300 19 -

E9For both secbons . 
* Minimum. 

-

-

35 

Tube 
Type 

4CB6,\[ 

------
4CE5,\[ 

-------
4CX7'\[ 

------
4DT6,\[ 

------
5AM8,\[ 

------
5AN8,\[ 

-------
5AQ5,\[ 

------
5AR4 

------
5AS4 

-------
5AS8,\[ 

-------
5AT8,\[ 

5AU4 

5AV8'\[ 

5AW4 

5AX4-GT 

5AZ4 

5B8,\[ 

... Without external shield. 
t Zero signal. ~ Heater warm-up time controlled for 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. ' 
# Conversion transconductance . 
• Maximum. 
"Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
IItScreen supply voltage. 
~Absolute maximum rating. 

:I: Plate-to-plate. 
.Per section. 
~Design maximum rating. 

series-string service. 
1 Plate supply voltage. 
II Input plate. 
3~The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

I-Section 1. 
2-Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater. 
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Capacitance in 

Base Mlcromicrofarads 
Classification Out- Fila- Fila- Max Max Max Tube by Con- line ment ment Plate Plate Screen Type Construction nec- Dwg Volts Amp Watts Volts Volts Input [ out-[ Grid-tions put plate 

5BE8'lf Triode-Pentode 9EG 6 2 4.7 0.6 2.8 300 150 Pentode Section 

2.5 300 - Triode Section 

----- -----------------------------
5BK7-A'lf High-Frequency 9Al 6-2 4.7 0.6 2.7. 300 - 3.0", 1.0 .... 1.8'" 

Twin Triode 0.9 .... 
------------------------------

5BQ7-A'lf High-Frequency 
Twin Triode 

9Al 6-2 5.6 0.45 2.0. 250 - 2.6. 1.2. 1.2 

---------------
5BR8'lf Triode-Pentode 9FA 6-2 4.7 0.6 2.8 300 150 Pentode Section 

2.7 300 - Triode Section 

------------------
5BT8'lf Duplex-Diode Pentode 9FE 6-2 4.7 0.6 2.0 300 150 7.0"'12.3"'10.04+ 

Diode Sections ... 

---------------
5BZ7'lf High-Frequency 

Triode 
Twin 9Al 6-2 5.6 0.45 2.0. 250 - 2.6. /1.2. 11.2 

---------------
5CG8'lf Triode-Pentode 9GF 6-2 4.7 0.6 2.0 250 250111 Pentode Section 

1.5 250 - Triode Section 

------------
5CL8'lf Triode-Tetrode 9FX 6-2 4.7 0.6 2.8 300 150 Tetrode Section 

2.7 300 - Triode Section 

---------------
5CM8'lf Triode-Pentode 9FZ 6-2 4.7 0.6 2.0 300 150 Pentode Section 

1.0 300 - Triode Section 

---------------
5J6'lf Mediurn-Mu 7BF 5-2 4.7 0.6 1.5. 300 - 2.6 11.6. 11.5 Twin Triode 1.0, 

1.5. 300 - (Both ections in 
Push-Pull) 

----- ----------- ------------
5R4-G Full-Wave High-Vacuum 5T 16-3 5.0 2.0 - Tube Voltage Drop:. 
5R4-GY Rectifier 16-3 67 v at 250 rna d-c 
5R4-GYA T-X 
----- ----------- ------ -------------------------
lin Full-Wave High-Vacuum 5T 10-1 

Rectifier 
5.0 2.0 - Tube Voltage Drop:. 

45 v at 225 rna d-c 
----- ----------- ---- ------------
5T8'lf Trwle Diode 9E 6-2 4.7 0.6 1.0 300 

1 
-

I 1.6"'11.0"'12.2 '" igh-Mu Triode 
----- ----------------- ---------
5U4-G Full-Wave High-Vacuum 5T 16-3 5.0 3.0 - Tube Voltage Drop:. 

Rectifier 44 v at 225 ma d-c 
---------------------- -------------------------
5U4-GA Full-Wave High-Vacuum 5T T-X 5.0 3.0 - Tube Voltage Drop:. 

Rectifier 44 vat 225 rna d-c 
-----------------------------------------------
5U4-GB Full-Wave High-Vacuum 5T T-X 5.0 3.0 - Tube Voltage Drop: + 

Rectifier 50 v at 275 rna d-c 

Metal tubes are shown in bold-face type, mm.ature tubes m .tabes. @Submmiature type. 

4:1~ 
KEY 

ST 78F OAJ 9E "FA ... 



Service 

Class A 
Amplifier 
Class A 
Amplifier 

----~--

Class A 
Amplifier. 

Class A 
Amplifier. 

-------
Class A 
Amplifier 
Class A 
Amplifier 

Class A 
Amplifier 
Horizontal 
Phase 
Detector 

Class A 
Amplifier. 

Class A 
Amplifier 
Class A 
Amplifier 

Class A 
Amplifier 
Class A 
Amplifier 

Class A 
Amplifier 
Class A 
Amplifier 

Class A 
Amplifier. 
Class C 
Amplifier 

------
Full-Wave 
Rectifier 

-------
Full-Wave 
Rectifier 

------
Class A 
Amplifier 

-------
Full-Wave 
Rectifier 

------
Full-Wave 
Rectifier 

------
Full-Wave 
Rectifier 

Plate I Screen 

Load 

Neg Plate Screen for Power 
Milli- Milli- R p' G m , I P- Rated Out-

Volts I Volts 
Grid Fac- Out- put, Volts am- am- Ohms p-mhosl tor peres peres put, Watts 

Ohms 

250 110 R ~ 10 3.5 400.000§ 5.200 
68 

150 - Rk= 18 - 5.000§ 8,500 40 - -
56 

~---------------~--------- ~-----
150 - Rk= 18 - 4,600§ 9,300 43 - -

56 
------~-----~-- ~--------------~-

150 - R = 9.0 - 5,900§ 6,400 38 -- -
220 

-~----~-- -~- ~-- -----~-- ---~-----
250 110 Rk= 10 3.5 400,00§ 5,200 - - -

68 
150 - Rk = 18 - 5,000§ 8,500 40 I - -

56 
------~-- -~--------------------

200 150 Rk = 9.5 2.8 300,000§ 6,200 - - -
180 

Max d-c output current. =1.0 ma; voltage drop.: 10 volts at 8.0 rna d-c 

150 - Rk= 10 - 5,300§ 6,800 36 - -
220 

------------ ----~- ~--
250 150 R = 7.7 

200 
1.6 750.000§ 4,600 - - -

100 - Rk= 8.5 - 6,900§ 5,800 40 - -
100 

------------ ---~-----

125 125 1.0 12 4.0 100,OOO§ 5,800 - - -

125 - R = 15 - 5,000§ 8,000 40 - -
56 

------------ ---------
200 150 Rk= 9.5 2.8 600,OOO§ 6,200 - - -

180 
250 - 2.0 1.8 - 50,OOO§ 2,000 100 - -

------------ ---------
100 - Rk= 8.5 - 7,lOO§ 5,300 38 - -

50 Ell 
150 - 10.0 30 - Input Signal =0.35 watt§ 

IgI = 16 ma d-c§ 
- 3.5§ 

Max d-c output current =250 rna; max peak inverse voltage =2800 volts; 
rrns supply voltage per plate =750 volts; max peak current per plate = 
650 ma 
-----------------------------------

Max d-c output current =225 rna; max peak inverse voltage =1550 volts; max 
rms supply voltage per plate =450 volts; max peak current per plate =675 ma 

I I I I I I 
250 - 3.0 1.0 I - 58,000§1 1,200 I 70 - -
100 - 1.0 0.8 - 54,000§ 1.300 70 - -
Max d-c output current =225 rna; max peak inverse voltage =1550 volts; rrns 
supply voltage per plate =450 volts; max peak current per plate =800rna 

Max d-c output current =250 rna; max peak inverse voltage =1550 volt-s; 
rms supply voltage per plate =450 volts; max peak current per plate =900 rna 

Max d-c output current =275 rna; max peak inverse voltage =1550 volts; 
rms supply voltage per plate =450 volts; max peak current per plate =1000ma 

§ ApproxImate. EIlFor both sectIOns. 
* Minimum . 
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Tube 
Type 

5BES,\[ 

-------
5BK7-A'\[ 

5BQ7-A'\f 

-------
5BRB'\f 

----~-

5BTB'\f 

5BZ7'\[ 

------
5CGB'\f 

----~--

5CLB,\[ 

------
5CMS,\[ 

------
5J6'T 

------
5R4-G 
5R4-GY 
5R4-GYA 

------
5T4 

------
5TB,\[ 

5U4-G 

5U4-GA 

5U4-GB 

... Without external shield. 
t Zero signal. '\[ Heater warm-up time controlled for 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
# Conversion transconductance. 
+Maximum. 
¥Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
.Screen supply voltage. 
(jIAbsolute maximum rating. 
t Plate-to-plate. 
+Per section. 
~Design maximum rating. 

series-string service. 
S Plate supply voltage. 
II Input plate. 
,-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

l-Section 1. 
'-section 2. 
4-A resistor of 3 ohms must be put in series 

with heater. 



38 

cap~citance in 
Base Micr microfarads 

Classification Out- Fila- Fila· Max Max Max Tube by Con- Hne ment ment Plate Plate Screen 

I I 
Type Construction nec- Dwg Volts Amp Watts Volts Volts Out- Grid-tions Input I put ' plate 

sua, Triode-Pentode 9AE ,6-2 4.7 0.6 2.8 300 

I 
150 rentode Section 

2.7 300 - Triode Section 

---------
5V3 Full-Wave High-Vacuum 5T T-X 5.0 3.8 - Tube Voltage Drop:. 

Rectifier 47 v at 350 rna doc ----- ----------- --- ------------
5V4-G Full-Wave High-Vacuum 5L 14-3 5.0 2.0 - Tube Voltage Drop:. 
5V4-GA Rectifier T-X 25 vat 175 rna doc 
----------------------------
5V6-GT, Beam Power Am.plifier 7AC 9-11 4.7 0.6 12 315 285 Single Tube 

or 
9-41 

- - - 2 Tubes, Push-Pull 

9.0 315 - Triode Connection 
(G2 & P tied) 

----- ----------- --- --- --- ---
IiW' Full-Wave High-Vacuum 5T 8-6 5.0 1.5 - Tube Voltage Drop:. 
5W4-GT Rectifier 9-13 45 v at 100 rna doc 
----- ----------- --- --- ._-- --- ---
5X4-G Full-Wave High-Vacuum 50 16-3 5.0 3.0 - Tube Voltage Drop:. 

Rectifier 58 vat 225 rna doc 
-----------------------------------------------
5X4-GA Full-Wave High-Vacuum 50 T-X 5.0 3.0 - Tube Voltage Drop:. 

Rectifier 47 vat 250 rna doc 
----- -----------------------
sxa, Triode-Pentode 9AK 6-2 4.7 0.6 2.0 250 I 250 ""IPentOde Section 

Converter 
1.5 250 - Triode Section 

----- ---- --- --- ---
5Y3-G Full-Wave High-Vacuum 

Rectifier 
5T 14-3 5.0 2.0 - Tube Voltage Drop:. 

60 v at '125 rna doc 
------------

5Y3-GA Full-Wave H;gh-Vacuum 5T T-X 5.0 2.0 - Tube Voltage Drop:. 
Rectifier 9-13 60 v at 125 rna doc 

5Y3-GT or 
9-42 

----- ----------------- ---. ---
5Y4-G Full-Wave High-Vacuum 50 14-3 5.0 2.0 - Tube Voltage Drop:. 

Rectifier 60 v at 125 rna doc 
---------------------------
5Y4-GA Full-Wave High-Vacuum 50 T-X 5.0 2.0 - Tube Voltage Drop:. 

Rectifier 9-13 60 v at 125 ma doc 
5Y4-GT or 

9-42 ----- ---.-------- --------- ---- ---
5Z3 Full-Wave High-Vacuum 

Rectifier 
4C 16-1 5.0 3.0 - Tube Voltage Drop:. 

58 v at 225 ma doc 
----------------------------
6Z' Full-Wave High-Vacuum 5L 8-6 5.0 2.0 - Tube Voltage Drop':. 

Rectifier 20 v at 125 rna 

5Z4-GT 5L 9-11 5.0 2.0 -
----- --'--------- ------ ---------
6A3 Power Amplifier Triode 4D 16-1 6.3 1.0 - 325 

I 
Single tube 

2 tubes, push-pull 

Metal tubes are shown in bold-face type, miniature tul1es in italics. @Subminiature type. 

~~$0$~ 
KEY KEY KEY KEY 

4C 4D 5L 5Q 5T 7Ae 

@5 6 

3 Ii" 7 

8 

I 9 
OAK 



Service 

Class A 
Amplifier 
Class A 
Amplifier 

Full-Wave 
Rectifier 

Full-Wave 
Rectifier 

Class A 
Amplifier 

Class ABI 
Amplifier 
Vertical 
Deflection 
Amplifier 

Full-Wave 
Rectifier 

Full-Wave 
Rectifier 

Full-Wave 
Rectifier 

Class A 
Amplifier 
Class A 
Amplifier 

Plate 
Volts 

250 

150 

Screen 
Volts 

Neg 
Grid 
Volts 

Plate Screen 
Rp. Milli- Milli-

am- am- Ohms 
peres peres 

Load 

Gm • 
for Power 

'" Rated Out-Fac-",mhos tor Out- put, 
put. Watts 

Ohms 

40 

Max d-c output current =350 rna; max peak inverse voltage = 1.400 volts; rms 
supply voltage per plate =425 volts; max peak current per plate =1,200 ma 

Max d-c output current =175 rna; max peak inverse voltage =1400 volts; rros 
supply voltage per plate =375 volts; max peak current per plate =525 ma 

315 225 13 34t 2.2t 80,000§ 3,750 - 8,500 5.5 
250 250 12.5 45t 4.5t 50,000§ 4,100 - 5,000 4.5 
180 180 8.5 29t 3.0t 50,000§ 3,700 - 5,500 2.0 
285 285 19 70t 4.0t - - - S,ooot 14 
250 250 15 70t 5.0t - - - 10,000t 10 
250 - 12.5 49.5 - 1,960§ 5,000 9.S -
Max positive pulse plate voltages ~ =1200 v; max plate dissipation =9 
watts; max d-c cathode current =35 rna 

Max d-c output current =100 rna; max peak inverse voltage =1400 volts; max 
rms supply voltage per plate =350 volts; max peak current per plate =300 rna 

Max d-c output current =225 rna; max peak inverse voltage =1550 volts; max 
rms supply voltage per plate =450 volts; max peak current per plate =675 rna 

Max d-c output current =250 rna; max peak inverse voltage = 1550 volts; 
rms supply voltage per plate =450 volts; max peak current per plate =900 rna 

250 

100 11~ I f~:: I ::: 11~ 175::~:::1 ::::~ I : I = I 
---------~--~----~--~--~----~--~--~--~--

Full-Wave 
Rectifier 

Full-Wave 
Rectifier 

Max d-c output current = 125 rna; max peak inverse voltage =1400 volts; max 
rms supply voltage per plate =350 volts; max peak current per plate =375 rna 

Max d-c output current =125 rna; max peak inverse voltage =1400 volts; rrns 
supply voltage per plate =350 volts; max peak current per plate =440 ma 

Full-Wave Max d-c output current =125 rna; max peak inverse voltage =1400 volts; rrns 
Rectifier supply voltage per plate =350 volts; max peak current per plate =375 rna 

Full-Wave Max d-c output current = 125 rna; max peak inverse voltage = 1400 volts; rrns 
Rectifier supply voltage per plate =350 volts; max peak current per plate =400 ma 

Full-Wave Max d-c output current =225 ma; max peak inverse voltage =1550 volts; max 
Rectifier rms supply voltage per plate =450 volts; max peak current per plate =675 ma 

Full-Wave 
Rectifier 

Class A 
Amplifier 
Class AB, 
Amplifier 

Max d-c output current =125 rna; max peak inv.erse voltage =1400 volts; max 
rms supply voltage per plate =350 volts; max peak current per plate =375 ma 

250 

325 

§ Approximate. 
1

60t sot 1=1 

sao 4.2 

1
2.500 13.2 

3,000t 15 

EllFor both sectlOns. 
* Minimum. 

Tube 
Type 

5U8'1" 

5V3 

5V4-G 
5V4-GA 

39 

5V6-GT'I" 

5W4 
5W4-GT 

5X4-G 

5X4-GA 

5XS'l" 

5Y3-G 

5Y3-GA 

5Y3-GT 

5Y4-G 

5Y4-GA 

5Y4-GT 

5Z3 

5Z4 

5Z4-GT 

6A3 

",Without external shield. 
t Zero signal. 'I" Heater warm-up time controlled for 
• Grids 3 and 5 are screen. Grid 4 is signal-

mput grid. 
# Conversion transconductance. 
+Maximum. 
,Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
iIIScreen supply voltage. 
~Absolute maximum rating. 
t Plate-to-plate. 
• Per section. 
~Design maximum rating. 

series-string service • 
I Plate supply voltage. 
II Input plate. 
.-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

1-8ection 1. 
z-8ection 2. 
4-A resistor of 3 ohms must be put in series 

with heater • 
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Capacitance in 

Base 
1I/[icromicrofarads 

Classification Out- Fila- Fila- 1I/[ax 1I/[ax 1I/[ax Tube by Con- line ment ment Plate Plate Screen Type Construction nec- Dwg Volts Amp Watts Volts Volts I t lout-I Grid-tions npu put plate 

6A4/LA Power Amplifier Pentode 5B 14-1 6.3 0.3 - ISO ISO -
I 

-
I 

-

------------------
6A5-G Power Amplifier Triode 6T 16-3 6.3 1.25 - 250 - Single Tube 

2 tubes, push-pull 

----- ----------------------------------------
6A6 Twin Triode Power Am- 7B 14-1 6.3 0.8 1.0. 300 - Both Sections in 

plifier Push-pUll 
Both Sections 

- in Parallel 
----- ------------ ------------------------------
6A7 Pentagrid Converter 7C. 12-6 6.3 0.3 1.0 300 100 Osc 1",=0.4 ma 

R,,1 =50,000 ohms 

----- ------<0------ --- ---------------------------
GAl Pentagrid Converter 8M 8-4 6.3 0.3 1.0 300 100 Osc I'!l =0.4 ma 
6A8-G 12--8 R,,1 = 0,000 ohms 
6A8-GT 9-18 ---------------
6AB,f Hif~!J:quency 5CE 5-2 6.3 0.15 2.5 300 - 2.2 

I 
1.4 

r5 

----- --------------------------
6AB5/6N5 Electron-Ray Indicator 6R 9-26 6.3 0.15 - 1801 Max target voltage =180 

Min t"rget voltage =125 
------------------------- ---------

/5.0 GABT/lI1i3 Remote-Cutoff 8N 8-1 6.3 0.45 3.75 300 200 8.0 10.~5 RF Pentode 
---------------

6AB8 Triode-Pentode 9AT 6--3 6.3 0.3 3.5 350 250 Pentode Section 
1.0 200 - Triode Section 

----- ----------- ------------------
6AC5-GT Triode Power Amplifier 60 9-11 6.3 0.4 10 250 - 2 tubes, Push-pull 

----- ----------- --------- ---------
6AC6-GT Dynamic-Coupled Power 7W 9-11 6.3 1.1 8.5 18011 - - - -

Amplifier 1.311 
----- ----------- --------- -------- --- ------------
6ACT RF Pentode 8N 8-1 6.3 0.45 3.0 300 150 11 5 0.015 • --------------------------
6AD4@ High-Mu Triode 8DK 3-1 6.3 0.15 0.3 150 - 1.9 2.2 0.7 

------------
6AD6-G Twin Electron-Ray 7AG 9-3 6.3 0.15 - Max target voltage = 150 

Indicator Min target voltage =100 
----- -------------------- ------
6AD7-G Triode-Power Amplifier 

Pentode 
8AY 14-3 6.3 0.85 1.0 285 - Triode section 

8.5 375 285 Pentode section 

------------------
6AD8 Dw~ep~\':,~~ 9T 6--3 6.3 0.3 2.0 250 125 - - -
----- ----------- --------------- --.-- -----------
6AE5-GT Low-Mu Triode 60 9-11 6.3 0.3 2.5 300 - - - -
1I/[etal tube. pre shown 1D bold-face type. mlnzature tubes in italics. @Subtnlruature type. 



Service 

Class A 
Amplifier 

Class A 
Amplifier 
Class A 
Amplifier 

Class B 
Amplifier 
Class A 
Amplifier 

Plate Screen gri~ 
Volts Volts Volts 

180 180 

25lJ 

325 

12 

45 

68 

Plate Screen 
MiIIi- MiIIi
am- am

peres peres 

22t 

60t 

80t 

3.9t 

300 

294 

o 35t 

6.0 7.0 

45,400§ 2,20U 

800 5,250 

11,000 3,200 

!' 
Fac
tor 

4.2 

35 

Load 
for 

Rated 
Out
put, 
Ohms 

Power 
Out
put, 
Watts 

8,000 1.4 

2,500 3.75 

3,000 15 

8,000 1O§ 
t 

Tube 
Type 

6A4/LA 

6A5-G 

6A6 
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------- --- ---- --------- ----- -----1---'-------'----
Converter 250 100 3.0 3.5 

Converter 250 100 3.0 3.5 

2.7 

2.7 

360,000§ 550 # E" (Osc Plate) =250 
thru 20,000 ohms 
I" =4.0 rna 

360,000§ 550 # E" (Osc Plate) =250 
thru 20,000 ohms 
Ic2 =4.0 rna 

6A7 

6A8 
6A8-G 
6A8-GT 

----- --------------------- --.-------;---

1 == I 

Class A 
Amplifier 

Tuning 
Indicator 

Class A 
Amplifier 

Class A 
Amplifier 
Class A 
Amplifier 

Class B 
Amplifier 

250 

100 

Rk = 10 
200 
Rk = 3.7 
270 

10,900 

15,000 

5500 

4000 

60 

60 

Plate voltage =135 thru 0.25 meg; target voltage =135 (Eg = -10, shadow = 
0 0 ) (Eg =0 volt, shadow =900 , plate current =0.5 rna, target current § =2 rna) 

300 

200 

100 

250 

200 

200 

3.0 12.5 

7.7 17.5 

2 4 

a 5.0t 

3.2 700,000§ 5000 

3.3 150,000 3400 11,000 1.4 

- 1350 18 

- Input signal =.950 watt 10,000 8.0§ 
t 

6AB4 

6AB5/6N5 

6AB7/1853 

6AB8 

6AC5-GT 

------ --- --- --- --- ---- ----,--------c--·I---·- --- -------
Class A 
Amplifier 

Class A 
Amplifier 

180 

300 

18011 a 45.0 

150 Rk = 10 
160 

7.011 18,000§ 3,000 3,500 3.6 6AC6-GT 

2.5 1,000,000§ 9,000 6AC7 

------ ---------------1----1-------- -----
Class A 
Amplifier 

Tuning 
Indicator+ 

100 Rk= 
820 

1.4 35,000 2000 70 6AD4@ 
__ ~_~ __ ~_~_~'----__ -L __ '----_--'--_~ _________ _ 

Target voltage =150 (Ray control = +75 volts, shadow =0°) 
(Ray control = +8 volts, shadow =90°) 

250 

250 250 

25 3.7 

16.5 34t 6.5t 

19,000§ 325 

80,000§ 2,500 

6.0 

6AD6-G 

6AD7-G 

7,000 3.2 

Class A 
Amplifier 
Class A 
Amplifier 

----- ---------------1----1--- ---------
Class A 
Amplifier 

Class A 
Amplifier 

9T 

250 85 2.0 6.7 

95 15 7.0 

§ Approximate. 
A Without external shield. 
t Zero signal. 

2.3 1,000,000 1,100 -

3,500 1,200 4.2 

$For both sections. 
* Minimum. 

6AD8 

6AE5-GT 

~ Heater warm-up time controlled for 
• Grids 3 and 5 are screen. Grid 4 is signal- series-string service. 

input grid. 
# Conversion transconductance. 
• M~ximum. 
.,Grlds 2 and 4 are screen. Grid 3 15 Signal· 

input grid. 
IiIScreen supply voltage. 
~Absolute maximum rating. 
t Plate·to-plate. 
.Per section. 
~Design maximum rating. 

I Plate supply voltage. 
II Input plate . 
3-The duration of the pulse voltage m~st 

not exceed 15 percent of one scanntng 
cyele. 

I-Section 1. 
2-Section 2. 
4-A resistpr of 3 ohms must be put in series 

with heater. 
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, Capacitance in 

Base Micromicrofarads 
Classification Out- Fila- Fila- Max Max Max Tube by Con- line ment ment Plate Plate Screen Type Construction nec- Dwg Volts Amp Watts Volts Volts I t lout-I Grid-tions npu put plate 

6AE6-G Single-Grid Twin-Plate 7AH 12-7 
Control Tube 

6.3 0.15 250 Remote-cut-off plate (Pin 3) 
Sharp-cut-off plate (Pin 4) 

--- ---------------
6AE7-GT Twin-Input Triode 7AX 9-11 6.3 0.5 5.0 300 - -

I 
- I -

----- ----------- --------------- ---
BAE8 Triode-Hexode SDU T-X 6.3 0.3 - 250 100 Osc EgO =10 peak 

Converter R .. I = ,000 ohms 

---------------
BAF4 UHF Triode Oscillator 7DK 5-2 6.3 0.225 2.5~ 150~ - 2.2& 0.45& 1.9 & 
6AF4-A 5-1 

---------------------------
6AF5-G Low-Mu Triode 60 12-7 6.3 0.3 - ISO - - - -
----- ----------- --- --- --- ------
6AF6-G Twin Electron-Ray 7AG 9-1 6.3 0.15 - - Max target voltage =250 

Indicator or Min target voltage = 125 
9-36 

----- ----------------- ------------
6AGS Sharp-Cutoff RF 7BD 5-2 6.3 0.3 2.0 300 150 Pen tode Connection 

Pentade 
2.5 300 - Triode Connection 

~ (G. & P tied) 
----- ----------- --- ------ --- ------
GAG., Power Amplifier SY S-6 6.3 0.65 9.0 300 300 13 7.5 0.06 

Pentade + ------------------------------- ---------------' 
6AH4-GT Law-Mu Triode SEL 9-41 6.3 0.75 7.5 500 - 7.0& 1.7& 4.4& 

---------------
BAH6 Sharp-Cutoff RF 

Pentode 
7BK 5-2 6.3 0.45 3.2 300 150 Pentode Connection 

Triode Connection 
(G., G. & P tied) 

---------------- --- --- --- ------ --- ---
6AH7-GT Medium-Mu SBE 9-7 6.3 0.3 1.5+ ISO - - - -

Twin-Triade 
----- ------------"-- --- ------------ --- ------------
BAN UHF High-Mu Triode 9BX 6-1 6.3 0.225 2.0 150 - - - -

---------------------------
6AJ6 Sharp-Cutoff 7BD 5-1 6.3 0.175 1.7 ISO 90 4.0 2.S 0.02 

RF Pentode + ----- ----------- --- ------ ------ --- ------------
GAJ., RF Pentode SN 8-1 6.3 0.45 3.0 300 150 11 5 0.015 

+ ----- ----------- ------ ------ ---
6AJ8 Triode-Heptode 9CA 6-3 6.3 0.3 1.7 300 125 Heptode Section 

O.S 250 - Triode Section 

--- ------------ -
6AK4@ Medium-Mu Triode SDK 3-1 6.3 0.15 3.0 250 - 2.2 2.2 1.3 

------ ---' ------------------
BAKS Sharp-Cutoff 7BD 5-1 6.3 0.175 1.7 ISO 140 4.0 2.S 0.02 

R Pentode + 
---------------- ------------------ ------------
BAKB Power Amplifier 

Pentode 
7BK 5-2 6.3 0.15 2.75 300 250 3.6& 4.2 & 0.12& 

Metal tube. are shown in bold-face type, mm.ature tubes .n .tal.cs. @Submlmature type. 

t&~~~~it • 
• @ ,~ ~.~ ~. 

88E IDK eou 8El 8N IV 9BX 



Service 

Class A 
Amplifier 

Class A 
Amplifier. 

-------
Converter 

------
Class A 
Amplifier 

Class A 
Amplifier 

-------

Tuning 
Indicator. 

-------
Class A 
Amplifier 
Class A 
Amplifier 

-------
Class A 
Amplifier 

------
Vertical 
Deflection 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

-------
Class A 
Amplifier. 
~-----

Class A 
Amplifier 

Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier 
Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

-----.-

Class A 
Amplifier 

9CA 
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Load 
Neg Plate Screen for Power 

Plate Screen Milli- Milli- R p ' G m , " Rated Out- Tube 
Volts Volts Grid Fac- Out- put, Type Volts am- am- Ohms ,umbos tor peres peres put, Watts 

Ohms 

250 - 1.5 6.5 - 25,00O§ 1,000 25 - - 6AE6-G 
250 - 1.5 4.5 - 35,000§ 950 33 - -
------------ ---------

250 - 13.5 5 - 9,300 1,500 14 - - 6AE7-GT 

--- --- --- ---- --- ------ --- -------
250 75 0 4.5 3.4 700,000 780 # Eb (Triode Osc) ~ 6AE8 

100 
Ib (Triode) ~4.5 rna 

--- --------------------
80 - Rk~ 13.5 - 2.100§ 6 .. ~00 17.5 - - 6AF4 

150 6AF 4-A 
------------ ---------

180 - 18 7.0 - 4,900 1,500 7.4 - - 6AF5-G 

-------
Target voltage ~250 (Ray control ~ +155 volts, shadow ~OO) 6AF6-G 
(Ray control ~O v, shadow ~100°, target current§ ~3.75 rna) 

250 150 Rk~ 6.5 2.0 800,000§ 
180 

250 - Rk ~ 5.5 - 10,000 
820 

---- --- --- --- --- -----
300 150 3.0 30t 7.0t 130,000§ 

--- ----------------
250 - 23 30 - 1,780§ 

Max positive pulse plate voltage, 00 ~2000 v; 
60 rna 

300 150 Rk~ 10 
160 

150 - Rk~ 12.5 
160 

-_.- --- --- ---
180 - 6.5 7.6 

--- --- ------
125 - Rk~ 16 

68 
--- ---------

28 28 1.0 2.7 

--- --- --- ---

300 150 Rk~ 10 
160 

--- --- --- ---
250 102 2.0 6.5 

100 - 0 13.5 

--- ---------
200 - Rk~ 9.5 

680 
--- ---------

180 120 Rk'~ 7.7 
180 

120 120 Rk~ 7.5 

--- ---- -;~~I~t-180 180 

§ Approximate. 
... Without external shield. 
t Zero signal. 

2.5 500,000§ 

- 3,600§ 

--- -----
- 8,400 

--- -----
- 4,200§ 

-------
1.0 100,000§ 

--- ----
2.5 1,000,000§ 

---- ----
3.8 700,000§ 

- 5,900§ 

--------

- 5,300§ 

2.4 500,000§ 

2.5 300,000§ 

----

2.5t 200,000 

• Grids 3 and 5 are screen. Grid 4 is signal-
input grid. 

# Conversion transconductance. 
+ Maximum . 
• Grids 2 and 4 are screen. Grid 3 is signal ... 

input grid. 
IfIScreen supply voltage. 
I.!IAbsolute maximum rating. 
t Plate-to-plate . 
• Per section. 
~Design maximum rating. 

5,000 - - -

3,800 42 - -

--- --- --- ---
11,000 - 10,000 3.0 

------------
4,500 8.0 - -

max d-c cathode current = 

9,000 - - -

11,000 40 - -
--- --- --- ---

1,900 16 - -
--- ------ ---
10,000 42 - -
------------

2,500 - - -
--- --- ------

9,000 - - -
--- --- --- ---

2,400 - Ec'~O v 

3,700 22 -

---------
3,800 20 -

------
5,100 - -

5,000 - -
------

2,300 10,000 

fBFor both sections . 
* Minimum. 

-
---

-
---

-

-

---

1.1 

- ............ _----
6AG5 

-------
6AG7 

------
6AH4-GT 

6AH6 

-------
6AH7-GT 

-------
6AJ4 

6AJ6 

-------
6AJ7 

--------
6AJ8 

6AK4@ 

6AK5 

-------
6AK6 

~ Heater warm-up time controlled for 
series-string service. 

I Plate supply voltage. 
II Input plate. 
,-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cyele. 

1-Section 1. 
2-Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater. 
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Capacitance in 

Base Micromicrofarads 

Tube Classification Con- Out- Fila- Fila- Max Max Max 
Type by nec- line ment ment Plate Plate Screen 

Construction tions Dwg Volts Amp Watts Volts Volts Input lout-I Grid-put plate 

GAlt7 Power Amplifier SY 8-6 6.3 0.65 9.0 300 300 13 7.5 0.06 
Pentode + 

6A:K8 --
--_._---------- ---------------------------
Trwle-Diode 9E 6-3 6.3 0.45 1.0 300 - 1.9£ 1.6£ 2.2£ 

igh-Mu Triode 
---------

6ALS Twin Diode 6BT 5-1 6.3 0.3 - Tube Voltage Drop:. 
10 v at 60 ma d-c 

---------------- ------ --- ---
6AL6-G Beam Power Amplifier 6AM T-X 6.3 0.9 lS.5 350 300 I - f 

- I ------- ----------- ------------------
6AL7-GT Electron-Ray Indicator SCH 9-7 6.3 0.15 - - Max target voltage =365 

or Min target voltage =220 
9-39 

---------------
6AM4 UHF High.Mu Triode 9BX 6-1 6.3 0.225 2.0 200 - - I - I ---------- ------------
6AMS Power Amplifier 

Pentode 
6CH 5-2 6.3 0.2 4.0 250 250 Single Tube 

- 2 tubes, push-pull 

--- --- --- ----------------------
6AM6 Shfi-~~~o~e 7DB 5-2 6.3 0.3 2.5 300 250 Pentode Connection 

- Triode Connection 
(G, & P tied) 

---------------
6.0 I '3.4 10.015 6AM8 Diode Sharp-Cutoff 9CY 6-2 6.3 0.45 2.S 300 150 

RF Pentode 
6AM8-A'lf - Diode Section + 

---------------
6AN4 UHF High-Mu Triode 7DK 5-1 6.3 0.225 4.0 300 - - - -
----- -------------------------------- ---------
6ANS Beam Power Amplifier 7BD 5-2 6.3 0.45 4.2 120 120 9.0 4.S 0.075 

+ ---_.- ----------- --- --- --- ._----- ----
6AN6 Ouadruple Diolie 7BJ 5-2 6.3 0.2 - - Tube Voltage Drop:. 

9.0 v at 6.6 ma 

----- ------------------
6AN7 Triode-Hexode 9Q 6-3 6.3 0.23 - 250 125 Osc Ig1 =0.35 ma 

Conve,rter Rgl =22,000 ohms 

----- ----------- --- --- --- ---------
6AN8 Triode-Pentode 9DA 6-2 6.3 0.45 2.0 300 150 Pentode Section 

6AN8-A'lf 2.6 300 - Triode Section 

--- ---------------
6AQ4 High-Mu Triode 7DT 5-2 6.3 0.3 2.5 250 - 8.5 1 0.2 12.5 

---------------
6AQS Beam Power Amplifier 7BZ 5-3 6.3 0.45 12 250 250 Pentode Connection 

6AQS-A, 9.0 250 - Triode Connection 
(G, & P tied) 

Metal tubes are shown in bold-face type, mmUlture tubes m .tal.cs. @Submlmature type. 

~5 ~~~§~~4 3 5 3 5 . .. - .._. 
I .: I 6 I ':. 15 I ':. I 6 I' I ':. 6 

IIEY 



Service 

Class A 
Amplifier 

------
Class A 
Amplifier 

Half-Wave 
Rectifier 

-------
Class A 
Amplifier 

------
FM/AM 
Tuning 
Jnd,cator 

Class A 
Amplifier 

-------
Class A 
Amplifier 
Class AB, 
Amplifier 

Class A 
Amplifier 
Class A 
Amplifier 

Class A 
Amplifier 
Video 
Detector 

Class A 
Amplifier 

------
Class A 
Amplifier 

-------
Half-Wave 
Rectifier 

-------
Converter 

----.~-

Class A 
Amplifier 
Class A 
Amplifier 

Class A 
Amplifier 

Class A { Amplifier 
Vertical 

{ Deflection 
Amplifier 

@ ~. 
I •• ; , 

9£ 

45 

Load 
Neg Plate Screen for Power 

Plate Screen Milli- Milli- R p' Gm , " Rated Out- Tube 
Volts Volts Grid am- am- Fac- Out- put, Type Volts Ohms "mbos tor peres peres put, Watts 

Ohms 

300 150 3.0 aOt 7.0t 130,000 11.000 

W":'I '~ 
6AK7 

---- ---
250 3.0 1.0 58,OOO§ 1,200 70 6AKS 
100 1.0 0.8 54,OOO§ 1.300 70 

------
Max d-c output current per plate =9 rna; max peak Inverse voltage =330 
volts; max Tms supply voltage per plate =117 volts; max peak current per 
plate =54 ma 

6AL5 

------
250 

1 
250 114 172t 

1 
5.0t 

1 
22,500 1 6,000 1 -

1 
2,5001 6.5 6AL6-G 

------
Target voltage =315 volts; cathode resistor =3,300 ohms; grid voltage =0 
volts; pin 6 electrode controls top left quarter of fluorescent area, pin 4 elec-
trade controls top right quarter of fluorescent area, ~and pin 5 electrode COll-

trois bottom half of fluorescent area when the tube is mounted horizontally 
with a plane passing through pins 4 and 8 vertical and with pin 4 on top. 

6AL7-GT 

------
200 - Rk= 10 -

100 
8,700§ 9,800 85 - - 6AM4 

------------ ---------
250 250 13.5 16 2.4 130,000 2,600 - 16,000 1.4 6AM5 

250 250 19 lOt 1.3t - - - 20,OOOt 4.8 

--- ._-------- --------- ------
250 250 2.0 10 2.5 I,OOO,OOO§ 7,500 - - - 6AM6 

250 - 2.0 12.5 - 7,500§ 9,300 70 - -

------------ ---------
200 150 Rk= 11.5 2.7 600,OOO§ 7,000 - - - 6AMS 

120 
Max d-c output current =5 rnaj voltage drop: 10 v at 50 rna d-c 6AMS-A'\f 

------ --------
200 - Rk= 13 - 7,000 10,000 70 - - 6AN4 

100 
--- ---------------------------- ------

120 120 Rk= 35 12 
120 

12,500§ 8,000 - 2,500 1.3 6AN5 

-------
Max d-c output current per plate =8.0 rna; max peak inverse voltage =210 6AN6 
volts; rrns supply voltage per plate =75 volts; max peak current per plate = 
45 rna 

-------
250 85 2.0 3.0 3.0 1,000,000* 750# Eb (Triode Osc) = 6AN7 

250 thru 33,000 ohms 
Ib (Triode) =5.1 rna 

--- _._-- --- --- ._-- ._---- --- -------
200 150 Rk= 9.5 2.8 

180 
300,OOO§ 6,200 - - - 6ANS 

200 - 6.0 13 - 5,750§ 3,300 19 - - 6ANS-A'\f 

------------ ---------
250 - 1.5 10 - 12,OOO§ 8,500 100 - - 6AQ4 

------------ ---------
180 180 8.5 29t 3.0t 58,OOO~ 3,700 - 5,500 2.0 6AQ5 
250 250 12.5 45t 4.5t 52,000 4,100 - 5,000 4.5 
250 - 12.5 49.5 - 1,970§ 4,800 9.5 - - 6AQ5-A'\f 

Max positive pulse plate voltage, 00 = 1100 v; max d-c cathode current = 
35 rna 

",Screen supply voltage, 

~ 
~Absolute maximum rating. 

3 .:~ 7 .. 
2 ~~ 

I 9 

90 
§ Approximate. 
• Without external shield. 
t Zero signal. 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
# Conversion transconductance. 
• Maximum. 
.,Grids 2 and 4 are screen. Grid 3 is signal· 

input grid. 

t Plate-to-plate. 
• Per section. 
~Design maximum rating. 
61 For both sections. 
* Minimum. 
~ Heater warm-up time controlled for 

series-string service. 
I Plate supply voltage. 
II Input plate . 
-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
eyele. 

t-Section 1. 
2-Section 2 • 
4-A resistor of 3 ohms must be put in series 

with heater. 
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I Base 
Capacitance in 

Micromicrofarads 
Classification Out- FUa- FUa- Max Max Max Tube by Con- line ment ment Plate Plate Screen 

mput I Type Construction nee- Dwg Volts Amp Watts Volts Volts Out- I Grid-tions put plate 

6AQ6 D'Wlex-Diode 
igh-Mu Triode 

7BT 5-2 6.3 0.15 300 1.7 1..5 1.S 

------ ----------- ---- ---------------._-- --- --- ---
6AQ7-GT Dw,lex-Diode 8CK 9-11 6.3 0.3 1.0 250 - - - -

;gh-Mu Triode or 
9-41 

---------------------------
6AQ8 Twin Triode 9DE 6-2 6.3 0.435 2.5+ 300 - 3.04 1.24 1.54 

----- ---------------------------
6AR5 Power Amplifier 

Pentode 
6CC 5-3 6.3 0.4 S.5 250 250 - - -

----- ----------_.- --- --- ------ --------- --- --- ---
6AR6 Beam Power Amplifier 6BQ T-X 6.3 1.2 21~ 630 315 11.04 7.04 0.S4 

+ ----- ---------------------------
6AR7-GT Twin-Diode. Remote- 7DE T-X 6.3 0.3 2.25 300 125 5.54 7.54 0.003 

Cutoff Pentode 4+ ---------------------------
6AR8 Double Plate 9DP 6-3 6.3 0.3 

Sheet-Beam Tube 
2.0+ 300 300 - - -

----- ----------- --- --- --- --------- --- --- --- ---
6AS5 Beam Power Amplifier 7CV 5-3 6.3 O.S 5.5 150 117 124 6.24 0.64 

----- -------------------- ---------------------
6AS6 Dual-Control 7CM 5-1 6.3 0.175 1.7 ISO 140 4.0 3.0 0.02+ 

RF Pentode 
----- -------------------------------------- ---
6AS7-G Low-Mu Twin Triode SBD 16-3 6.3 2.5 13+ 250 - - - -
6AS7-GA T-X 

---------------
6AS8 Diode Sharp-Cutoff 

RF Pentode 
9DS 6-2 6.3 0.45 2.5 300 150 Pentode Section 

Diode Section 

----- ----------- ------ --- ------ --- ---
6AT6 D'll'lex- Diode 7BT 5-2 6.3 0.3 0.5 300 - 2.24 1 0.S412.04 

igh-Mu Triode 
---------------------

6AT8 Triode-Pentode 9DW 6-2 6.3 0.45 2.0 250 250011 Pentode Section 
Converter 

1.5 250 - Triode Section 

------------
6AU4-GT Half-Wave High- 4CG 9-44 6.3 I.S 6.0 Tube Voltage Drop: 

Vacuum Rectifier 25 v at 350 rna d-c 
6AU4-GTA Half-Wave High-

Vacuum Rectifier 
4CG 9-44 6.3 I.S 6.0 Tube Voltage Drop: 

25 v at 350 rna d-c 
------------

11.34 1 
7.0410.54 6AU5-GT Beam Power Amplifier 6CK 9-11 6.3 1.25 10 5501 200 

or 
9-41 

----- ----------- --- --- ---------------
6AU6 Sharp-Cutoff RF 7BK 5-2 6.3 0.3 3.0 300 150 Pentode Connection 
6AU6-A~ Pentode 

3.2 250 - Triode Connection 
(G •• G •• & P tied) 

Metal tube. are shown in bold-face type, mlnla/ure tubes In italICS. @Submimature type. 

r!'$~$~~-w ~ KEY KEY ~ 

~~~ .4 ::~ '6 .~CC .4 6C~., 7BK 71T 7eM 
--- 6 7 

I 7 I 8 I 
Y KEY 

7CV 7DE aBO soc IDE 



Service 

Cl ass A 
Amplifier 

-------

Class A 
Amplifier 

---~--

Class A 
Amplifier + 

-------
Class A 
Amplifier 

--------
Class A 
Amplifier 

------
Class A 
Amplifier 

------
Color TV 
Synchronous 
Detector 

------
Class A 
Amplifier 

-------
Class A 
Amplifier 

------
DC 
Amplifier + 

------
Class A 
Amplifier 
Detector 

--------
Class A 
Amplifier 

Class A 
Amplifier 
Class A 
Amplifier 

TV Damp-
er Service3 
TV Damper 
Service 3 

Horizontal { 
Deflection 
Amplifier 

------

! Class A 
Amplifier 

{ Class A 
Amplifier 

9DW 

I Plate 
Load 

Neg Screen for Power 
Plate Screen Milli- Milli- Rp. G m • 

p. Rated Out-
Volts Volts Grid am- am- Fac- Out- put, Volts Ohms p.mhos tor peres peres put, Watts 

Ohms 

-
1:0 0:8 

-
61:000 1;150 

- -
100 - - 70 - -

58 000 1 200 70 250 30 10 

--- --- --- --- --- ----- ------ --- ---

250 -- 2.0 2.3 - 44,000§ 1,600 70 - -
100 - 1.0 1.1 - 64,000§ 1,250 79 - -

------------ --------------------

250 - 2.3 10 - 9,700§ 5,900 57 - -

--- --- ------ --- ----- --- ---- ------

250 250 18 32t 5,5t 68,000 2,300 - 7,600 3.4 
250 250 16.5 34t 5.7t 65,000 2,400 - 7,000 3.2 
--- --- ---- --- --- ----- ------ ---- ---

300 300 36.0 58 4.0 22,000 4,300 - - -

--- ----------------------------
250 100 2.0 7.0 1.8 1,200,000 2,500 - - -

-------------------------------
250 250 Rk= 10 0.4 

300 I 
- 4,000 - - -

[With plates tied together and deflectors (pins 1 and 2) grounded] 
Total voltage change on either deflector with an equal and opposite change on 
the other deflector required to switch the plate current from one plate to the 
other =20 volts maximum. 

150 110 8.5 35t 2.0t - 5,600 - I 4,500 I 2.2 

------ ------ --------
120 120 2.0 5.2 3.5 1l0,000§ 3,200 Ec3 = 0 volts 
120 120 2.0 3.6 4.8 - 1,850 Ec3 = -3 volts 
--- --------- -------

135 - Rk = 125 - 280 7,000 2.0 - -
250 

-------------------------------
200 150 Rk= 9.5 3.0 300,000§ 6,200 - - -

180 
Max d-c output current =5 rna; max peak inverse voltage =-330 volts; max 
peak current =50 rna 

250 - 3.0 l.0 - 58,000 1,200 70 - -
100 - 1.0 0.8 - 54,000 1,300 70 - -
---------------~---------------

250 150 Rk= 7.7 1.6 
200 

750,000§ 4,600 - - -

100 - Rk= 8.5 -
100 

6,900§ 5,800 40 - -

Max d-c output current = 175 rna; max peak inverse voltage ~ =4,500 volts; 
max peak current = 1050 rna. 
Max d-c output current =190 ma; max peak inverse voltage ~ =4,500 volts; 
max peak current = 1,150 rna. 

115 1175 I 20 I 60 16 .8 I 6,000§1 5,600 I - 1 - I 
60 175 0 210 25 - -- -- --

Max posltlve pulse plate voltages ~ = 5500 v; max screen dissipation =2.5 
wattsj max d-c cathode current =110 rna 

250 150 Rk = 10.6 4.3 1,000,000§ 
68 

100 100 Rk = 5.0 2.1 500,000§ 
150 

250 - Rk= 12.2 - -
330 

§ ApprOXimate. 

5,200 - -

3,900 - -

4,800 36 -

Ef)For both sections. 
* Minimum . 

-
-

-

-

-
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Tube 
Type 

BAQB 

-----

6AQ7-GT 

-----
BAQ8 

-----

BAR5 

---------
6AR6 

-------
6AR7-GT 

---
BAR8 

-------
BAS5 

-------
BAS6 

-----
6AS7-G 
BAS7-GA 

------
BAS8 

BATB 

---
BAT8 

-----
6AU4-GT 

6AU4-GT A 

6AU5-GT 

------
BAUB 
BAUB-A'If 

• Without external shield. 
t Zero signal. -J Heater warm-up time controlled for 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
# Conversion transconductance. 
+Maximum. . 
.Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
IoScreen supply voltage. 
~Absolute maximum rating. 
t Plate-to-plate. 
+Per section. 
~Design maximum rating. 

series-string service. 
I Plate supply voltage. 
II Input plate. 
3-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

1-8ection 1. 
~Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater. 



Capacitance in 
Base Micromicrofarads 

Tube 
Classification Con- Out- Fila- Fila- Max Max Max 

Type by nec- line ment ment Plate Plate Screen 
Construction tions Dwg Volts Amp Watts Volts Volts In t lout-I Grid-pu put plate 

6AU8~ Triode-Pentode 9DX 6 3 6.3 0.6 3.0 300 150 Pentode Section 

2.5 300 - Triode Section 

---------------
6AV4 Full-Wave High-

Vacuum Rectifier 
5BS 5-3 6.3 0.95 - - - - - -

---------------------------
6AV5-GA Beam Power Amplifier 6CK T-X 6.3 1.2 11 550, 175 14. 7.0. 0.5. 

6AV5-GT Beam Power Amplifier 6CK 9-11 6.3 1.2 11 5501 175 14. 7.0. 0.7. 
or 
9-41 

----- ------------ ---- ------ --- ------- ----- ---- ---- ---
6AV6 Duplex-Diode High-

Mu Triode 
7BT 5-2 6.3 0.3 0.5 300 - 2.2 1.2 2.0 

------ ----------- -------- ._--- ------
6AW7-GT D'Wlex-Diode, SCQ 9-16 6.3 0.3 - 300 - - - -

igh-Mu Triode 
----------- ----- ----- ----

6AW8~ Triode-Pentode 9DX 6--3 6.3 0.6 3.25 300 150 Pentode Section 

1.0 300 - Triode Section 

6AW8-A~ Triode-Pentode 9DX 6--3 6.3 0.6 3.25 300 150 Pentode Section 

1.0 300 - Triode Section 

----- -------
BAX4-GT Half-Wave High- 4CG 9-11 6.3 1.2 4.S Tube Voltage Drop: 

Vacuum Rectifier or 32 v at 250 rna d-c 
9-41 

---- --------
6AX5-GT Full-Wave High-

Vacuum Rectifier 
6S 9-41 6.3 1.2 - Tube Voltage Drop:. 

50 v at 125 rna d-c 
----- ---- ---

6AX6-G Full-Wave High-Vacuum 7Q 14-3 6.3 2.5 - Tube Voltage Drop:. 
Rectifier 21 v at 250 rna d-c 

--- -------
6AX7~ High-Mu Twin Triode 9A 6-2 {6.3 0.3 } 3.15 0.6 

1.0. 300 - 1.S 
I 

1.9 \1.7 
------------- -----

6AX8 Triode-Pentode 9AE 6--2 6.3 0.45 2.S 300 150 Pentode Section 

2.7 300 - Triode Section 

---- ---- ---- ---
6AZ5@ Twin Diode SDF 3-1 6.3 0.15 - Tube Voltage Drop:. 

10 v at 15 rna d-c 

--- -------- ----
6AZ6@ Twin Diode SEH T-X 6.3 0.15 - Tube Voltage Drop:. 

3.5 v at S rna d-c 
----- --------

11~ 6AZ8 Triode-Pentode 9ED 6--2 6.3 0.45 2.0 300 Ipentode Section 

2.6 300 Triode Section 

.. 
Metal tubes are shown in bold-face type, minIature tubes in italics. @Subminiature type. 

~' ',~ il4

.::
5e a -~6 ~ ~ 

I 18 ~~~~ 
K KE KEY KEY KEY 
4CG SBS 6CK 6S 78T 70 SCQ 

Q5 Q5 ~56 5 5 
23 6

7 
23 6

7 
3 __ _ : ~ 

I 8 I 8 I 9. ~ 
aOF 6EH 9A tAE 



Service 

Class A 
Amplifier 
Class A 
Amplifier 

Full-Wave 
Rectifier 

Horizontal ( 
Deflection ~ 
Amplifier l 
Horizontal I 
Deflection I 
Amplifier l 

Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 
Class A 
Amplifier 

Class A 1 
Amplifier {l 
Class A 
Amplifier 

TV Damper 
Service3 

Full-Wave 
Rectifier 

Full-Wave J 
Rectifier \ 
TV Damp- J 
er Service3 l 

Class A 
Amplifier + 

Amplifier Class A ~ 
Class A 
Amplifier 

Half-Wave 
Rectifier 

Full-Wave 
Rectifier 

Class A 
Amplifier 
Class A 
Amplifier 

Plate 
Volts 

200 

150 

Neg Plate Screen 
Screen Milli- Milli-
Volts Grid 

Volts am- am-
peres peres 

1
125 I R~2= 1

15 
1

3 
4 I - Rk- 9.0 -

150 

Rp. G m • 
Ohms J1-mhos 

150,000§1 7,000 I 
8,200§ 4,900 

49 

Load 
for Power 

J1- Rated Out- Tube Fac- Out- put, Type tor put, Watts 
Ohms 

6AUB'Il 

40 

Max d-c output current =90 rna; max peak inverse voltage =1.250 volts; max 6A V 4-
peak current per plate ~250 rna 

2~g I i~g I 26.5 12~6 I 2~·11 1~00§15,~0 I = I = I = 
Max positive pulse 'plate voltages ~ =5,500 volts; 
max screen dissipatlOll =2.5 watts; max d-c cathode current = 110 rna 
250 ]150 ] 22.5 ] 55 ] 2.1 I 20,000§] 5,500] - I - I -

60 150 0 225 25 - - - - -
1\.1ax positive pulse plate voltage,3 [!] =5,500 v; max screen dissipation =2.5 
watts; max d-c cathode current =110 rna 

250 - 2.0 1.2 - 62,500§ 1,600 100 - -
100 - 1.0 0.5 - 80,000§ 1,250 100 - -
--------------------------------

100 - 0 1.4 - - 1.200 gO - -

--- ----------------------------
200 150 Rk~ 13 3.5 400,000§ 9,000 - - -

180 
200 - 2.0 4.0 - 17,500§ 4,000 70 - -
200 150 Rk~ 13 3.5 400,000§ 9,000 - - -

180 
65 150 0 42 12.5 - - - - -

200 - 2.0 4.0 - 17,500§ 4,000 70 - -

Max d-c output current =125 rnaj max peak inverse 
max peak current =750 rna. 

voltage ~ ~4400 volts; 

6AV5-GA 

6AV5-GT 

6AV6 

-------
6AW7-GT 

6AWB'Il 

6AWB-A'Il 

------
6AX4-GT 

Max d-c output current =125 ma; max peak lnverse voltage =1250 volts; rms 6AX5-GT 
supply "wltage per plate ~350 volts; max peak current per plate ~375 rna 

Max doc output current ~250 rna; max peak inverse voltage ~1250 volts; rms 6AX6-G 
supply voltage per plate ~350 volts; max peak current per plate ~600 rna 
Max doc output current per plate ~125 ma; max peak inverse voltage ~2000 
volts; max peak current per plate =600 ma 

100 - 1.0 0.5 - 80,000§ 1,250 100 - -
250 - 2.0 1.2 - 62,500§ 1,600 100 - -
------------ ---------

250 110 Rk~ 10 3.5 
120 

400,000§ 4,800 - - -

150 - Rk~ 18 - 5,000§ 8,500 40 - -
56 

6AX7~1 

------
6AXB 

Max doc output current per plate ~4 rna; max peak inverse voltage ~420 6AZ5@ 
volts; max rms supply voltage per plate = 150 volts; max peak current per 
plate ~24 rna 

Max doc output current ~20 rna; max peak inverse voltage ~450 volts; max 6AZ6@ 
rms supply voltage per plate ~200 volts; max peak current per plate ~50 rna 

200 

200 
300,00. 0§16,000 I 

5,750§ 3,300 19 
I = I 

6AZB 

§ Approximate. 
• Without external shield. 
t Zero signal. 
I Grids 3 and 5 are screen. Grid 4 is signal~ 

input grid. 
#Conversion transconductance. 
• Maximum. 
.Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
",Screen supply voltage. 
~Absolute maximum rating. 
~ Plate-to-plate. + Per section. 
~Design maximum rating. 

EBFor both sections . 
* Minimum. 
.,-r Heater warm-up time controlled for 

series-string service. 
S Plate supply voltage. 
II Input plate . 
3~The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

1-8ection 1. 
2-Section 2. 
4-A resistor of 3 ohms must be put in aeries 

with heater. 
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Capacitance in 

Base Micromicrofarads 
Tube Classification Con- Out- FUa- Fila- Max Max Max 
Type by nec- line ment ment Plate Plate Screen 

Construction tions Dwg Volts Amp Watts Volts Volts In t lout-I Grid-pu put plate 

6B4-G Power Amplifier Triode 5S 16-3 6.3 1.0 15 325 Single tube 

2 tubes, Push-pull 

----- -------------- --- --- --------- ---
6B5 Direct-Coupled Power 6AS 14-1 6.3 O.S 13.5 300 30011 - - -

A mplifier Triode 2.511 
----- ----------- --- --- --- ------------ ---------
6B6-G Duplex Diode High-Mu 

Triode 
7V 12-S 6.3 0.3 - 250 - - - -

---------------------------
6B7 D'if;:~Pe~~:toff 7D 12-6 6.3 0.3 2.25 300 125 3.5& 9.5& .007 

Pentode 
+ 

---------------------------
6B8 D'tf~:oPe~~:toff SE 8-4 6.3 0.3 3.0 300 125 6.0 9.0 .005+ 
6B8-G 12-S 2.25 3.6 9.5 .01+ 
6B8-GT Pentode 9-20 3.0 4.5 10.0 0.005 

+ ---------------------------
6BA4 High-Mu Planar Triode - T-X 6.3 0.4 2.0~ 200 - - - -

---------------------------
6BA5@ Sharp-Cutoff Pentode SDY 3-1 6.3 0.15 0.7 150 140 3.4 3.6 0.065 

----- ----------------------------------- ------
6BA6 Remote-Cutoff RF 7BK 5-2 6.3 0.3 3.0 300 150 5.5 5.5 0.0035 

Pentode + 

------------------
6BA7 Pentagrid Converter SCT 6-3 6.3 0.3 2.0 300 100 Osc I~ =0.35 rna 

" Rg , = 0,000 ohms 
------------------

6BA8, Triode-Pentode 9DX 6-3 6.3 0.6 3.25 300 150 Pentode Section 

2.0 300 - Triode Section 

---------------
6BA8-A, Triode-Pentode 9DX 6-3 6.3 0.6 3.25 300 150 Pentode Section 

2.0 300 - Triode Section 

---------------
!lBG,l UHF Triode 9DR 6-1 6.3 0.225 2.5 250 - 2.9 & 10.26 & 11.6 

--- ---------
"BC6 ShR1-~:~!e 7BD 5-2 6.3 0.3 2.0 300 150 Pentode Connection 

2.5 300 - Triode Connection 
(G.& P tied) 

------------
IIBC7 Triple Diode 9AX 6-2 6.3 0.45 - Avg Diode Current: (Diode 1 or 3 

35 rna @ +5 v cl-c ---------
6BC8 Hit~r~<IJ~~~Y 9AJ 6-2 6.3 0.4 2.0+ 250 

\ 
- \2.5 \1.3 \1.4 

Metal tube. are shown m bold-face type, mznlature tubes zn italics. @Subuumature type. 

0· 5 ~-..;:. ~-:-5 ~ 1§f= li- ~R - 6 ~ - -

I I 6 I I I 7 I 9 
I\£Y KEY 

5S 6AS 71D 71K 7D 7V 

~4 •• 6 .. .. 
I 

eDY 

~ 
8E 9AJ ... " 

8CT 



Service 

Class A 
Amplifier 
Class ABI 
Amplifier 
-----~ 

Class A 
Amplifier 

------
Class A 
Amplifier 

-------
Class A 
Amplifier 

Class A 
Amplifier 

------
Class A 
Amplifier 

Class A 
Amplifier 

-------
Class A 
Amplifier 

-------
Converter 

Class A 
Amplifier 
Class A 
Amphfier 

Class A 

{ Amplifier 

CIa,s A 
Amplifier 

Class A 
Amplifier 

------

Class A 
Amplifier 

Class A 
Amplifier 

Half-Wave 
Rectifier 

Class A 
Amplifier + 

51 

Load 
Neg Plate Screen for Power 

Plate Screen Milli- Milli- Rp. G m • '" Rated Out- Tube 
Volts Volts Grid Fac- Out- put, Type Volts am- am- Ohms ",mhos tor peres peres put, Watts 

Ohms 

250 - 45 BOt - SOO 5,250 4,2 2,500 3,2 BB4-G 

325 - BS sot - - - - 3,000 15,0 
t 

--- --- --- --- --- ----- --- --- ------ -------
300 30011 0 45 S.OIl 24,OOO§ 2,400 - 7,000 4.0 6B5 

--- --- --- --- --- -~--- --- --------- ------
250 - 2.0 0.9 - 91.000 1.100 100 - - 6BB-G 

--- ----------------~-----------
250 125 3.0 9.0 2.3 BOO,OOO§ 1.125 - - - BB7 

------------------------------- ------
250 125 3.0 10 2.3 BOO,OOO§ 1.325 - - - 6B8 

6BS-G 
BB8-GT 

--- ----------------~~----~~- ~~- ---~--
150 - Rk= 10 - 8,700§ 8,000 70 - - 6BA4 

100 
--- ---------------- -~------- --- --~~---

100 100 Rk= 5.5 2.0 175,000 2,150 - - - BBA5@ 
270 

---- --- --- --- --- ----- --- --- --- --- ------
250 100 Rk= 11 4.2 l,OOO,OOO§ 4,400 - - - 6BA6 

68 
100 100 Rk= 10.8 4.4 250,OOO§ 4,300 - - -

B8 
---- ------------ ----- --- --------- -------

250 100 1.0 3.8 10.0 l,OOO,OOO§ 950# - - - 6BA7 

-------------------- ------------ -~----
200 150 Rk= 13 3.5 400,OOO§ 9,000 - - - 6BA8~ 

ISO 
200 - S.O 8.0 - B,700§ 2,700 18 - -
-------------------- ------------ ------

200 150 Rk= 13 3.5 400,OOO§ 9,000 - - - 6BA8-A~ 
180 

65 150 0 42 12.5 - - - - -
200 - 8.0 S.O - 6,700§ 2,700 18 - -

~~--~------- ~--------
150 - Rk= 14.5 -

100 
4,800 10,000 48 - - 6BC4 

--- ---------~-- -~--- ~------~- ---

250 150 Rk = 7.5 2.1 SOO,OOO§ 5,700 - - - 6BC5 
180 

125 125 Rk = 8.0 2.4 500,OOO§ B,100 - - -
100 

100 100 Rk = 4.7 1.4 BQO,OOO§ 4,900 - - -
180 

250 - Rk = B.O - 9,OOO§ 4,400 40 - -
820 

180 - Rk = 8.0 - B,OOO§ B,OOO 42 - -
330 

~~----

Max d-c output current per plate = 12 rna 6BC7 

150 
1 

- I Rk= 
1
10 I -

i 
5,B50§i B,200 1 35 I -

i 
- 6BC8 

220 

§ Approxlmate. 
A Without external shield. 
t Zero signal. 
• Grids 3 and 5 are screen, Grid 4 is signal-

input grid, 
# Conversion transconductance. 
+Maximum. 
,.Grids 2 and 4 are screen. Grid 3 is signal· 

input grid. 
IfoScreen supply voltage. 
IiIAbsolute maximum rating. 
t Plate-to·plate. 
+Per section. 
~Design maximum rating. 

EllFor both sectIons. 
* Minimum. 
~ Heater warm-up time controlled for 

series~string service . 
I Plate supply voltage. 
II Input plate. 
,-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

1-8ection 1. 
2-Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater. 



S2 

Capacitance in 

Base Micromicrofarads 

Tube Classification Con- Out- Fila- Fila- Max Max Max 

Input I 
Type by nec- line ment ment Plate Plate Screen 

Construction tions Dwg Volts Amp Watts Volts Volts out-I Grid-
put plate 

6BD4 Sharp-Cutoff 8FU T-X 6.3 0.6 20 20,000 3.8.6. 0.04+ 1.0 A. 
Beam Triode A. 

------ ------------------ ------- ---- ---
6BD4-A Sharp-Cutoff 8FU T-X 6.3 0.6 25 27,000 - 3.8A. 0.04+ LOA 

Beam Triode A 

---- ------ --- -'-------------- ----
6BD5-GT Beam Power Amplifier 6CK T-X 6.3 0.9 10 325 325 -- - -
------- ------------ --- --- --- --- --- --- --- ---- --- ----
6BD6 Remote-Cutoff RF 7BK 5-2 6.3 0.3 3.0 300 125 4.3 5.0 0.005 

Pentode '" ------- -------------- --------------- ---- ----- --- ------
6BD7 Duplex-Diode, 

High-Mu Triode 
9Z 6-3 6.3 0.23 0.5 300 - - - -

----- ------------- ---- ---- --------- ---- ---
aBE6 Pentagrid Converter 7CH 5-2 6.3 0.3 1.0 300 100 OscIg1=0.5ma ., R g 1 =20,000 ohms 
----------------- --- ------------ --- --- ------------
aBE7 Sevell~Grid Limiter- 9AA 6-3 6.3 0.2 0.1 250 100 E e, =12 volts RMS 

Discriminator E e, = 12 volts RMS 
------------------ ---- --- --- ---- --- ----
6BES Triode-Pentode 9EG 6-2 6.3 0.45 2.S 300 150 Pentode Section 

2.5 300 - Triode Section 

------ ------------- ------ ---- ------------------------
6BF5 Beam Power Amplifier 7BZ 5-3 6.3 1.2 5.5 250 117 Pentade Connection 

5.0 250 - Triode Connection 
(G, & P tied) 

------ ------ ---- ------ ----
6BF6 Duplex-Diode 

Medium-Mu Triode 
7BT 5-2 6.3 0.3 2.5 300 - 1.S 1.4 2.0 

------- ----------- ---- ---'- ------- ------------- ----
6BF7@ Medium-Mu Twin 8DG 3-2 6.3 0.3 1.0+ 110 - 2.0 1.61 1.5 

Triode 2.0, 
------ ------------- ---- ------ ------- ---- ------- ---- ----
6BF7-A@ Medium-Mu SDG 3-2 6.3 0.3 1.1+ 120~ -- 2.0 1.61 1.5 

Twin Triode ~ 2.0, 
------ --- ---- ---- ----- -------------- ----
6BG6-G Beam Power Amplifier 5BT 16-5 6.3 0.9 20 700: 3,';0 12 A 6.5A 0.34A 
6BG6-GA T-X 

-------- ---------------- --- ---- ---- ----- --- ---- ----- ---- ---- -----
6BG7@ Medium-Mu Twin 8DG 3-5 6.3 0.3 1.0+ 110 -- 2.0 1.61 1.5 

Triode 2.0, 
---------------------------

6BH5 Remote-Cutoff 9AZ 6-3 6.3 0.2 2.0 300 125 -- -- --
RF Pentode 

------ ------------- ---- ----- --- ---- --- ----- ----- ----- ---- ----
6BH6 Sharp-Cutoff RF 7CM 5-2 6.3 0.15 3.0 300 150 5.4 4.4 0.0035 

Pentode + ---------------
6BHS" Triode-Pentode 9DX 6-3 6.3 0.6 3.0 300 150 Pentode Section 

2.5 300 -- Triode Section 

------------------
6BJ5 Power Amplifier Pentode 6CH T-X 6.3 0.64 9.0 350 275 

I 
-- I -- I --

Metal tubes are shown in bold-face type, mInIature tubes In ziaiJcs. @Submlniature type. 

-~-~ -~- -~- -~- -~ 
~~~~~W 

KEY 
6CH 6CK" 71K 71T 71Z 7CH 

~.: :tf4 5 6 ~'5 ... -.. .. 
7 2 7 

I I 8 I 8 
KEY 

7CM 80G SFU OAA 9l 90X 



Service 

High-Volt-
age Shunt 
Regulator 

High-Volt-
age Shunt 
Regulator 

Horizontal 
Deflection 
Amplifier 

-------
Class A 
Amplifier 

-------
Class A 
Amplifier 

------
Converter 

------
FM Limiter-
Discriminator 
------

Class A 
Amplifier 
Class A 
Amplifier 

Class A { Amplifier 

Vertical 1 Deflection 
Amplifier l 
Class A 
Amplifier 

------
Class A 
Amplifier. 

--------
Class A 
Amplifier. 

Horizontal i 
Deflection 
Amplifier l 

------
Class A 
Amplifier. 

Class A 
Amplifier 

-------
Class A 
Amplifier 

------
Class A 
Amplifier 
Class A 
Amplifier 

Class A 
Amplifier 
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Load 
Neg Plate Screen for Power 

Plate Screen Milli- Milli- R p ' G m , p. Rated Out- Tube 
Volts Volts Grid am- am- Fac- Out- put, Type Volts Ohms p.mhos tor pe-es peres put, Watts 

Ohms 

Max unregulated d-c supply voltage -40,000 volts; max d-c plate current - 6BD4 
1.5 rna 

Max unregulated d-c supply voltage =55,000 volts; max d-c plate current = 6BD4-A 
1.5 rna 

Max positive pulse plate voltage, =4,000 volts; max screen dissipation = 6BD5-GT 
3.0 watts; max d-c cathode current =100 rna 

-------
250 100 3.0 9 3 800,000 2,000 - - - 6BD6 
100 100 1.0 13 5 150,000 2,550 - - -
--- ----------------- ------------ -------

250 - 3.0 1.0 - 58,000 1,200 70 - - 6BD7 

--- --- ------------- --- --------- ------
250 laO 1.5 2.9 6.8 l.OOO,ooot 475# - - - 6BE6 
100 100 1.5 2.6 7.0 400,000 455# - - -
--- ------------------- --------- ------

2501 20§ 4.4§ 0.28 1.5 5,000,000 - - 470000 - 6BE7 

------------------------------- ------
250 no Rk= 10 3.5 400,OOO§ 5,200 - - - 6BES 

68 
150 - Rk= 18 - 5,OOO§ 8,500 40 - -

56 
--- ------------ ----------------- ------

110 110 7.5 36t 4t 12,OOO§ 7,500 - 2,500 1.9 6BF5 

225 - 30 10 - 2,500 2,700 6.7 - -
Max positive pulse plate voltagea (iJ =900 volts; max d-c cathode current = 
40 rna 
-------------.-------------------- ------

250 - 9.0 9.5 - 8,500 1,900 16 - - 6BF6 

------------------------------- ------
100 - Rk = 8.0 - 7,000 4,800 35 - - 6BF7@ 

100 
-------------------------------- -------

100 - Rk= 8.0 - 7,300§ 4,800 35 - - 6BF7-A@ 
100 

--------------------------------
250 250 15 75 4.0 25,OOO§ 6,000 - - - 6BG6-G 

60 250 0 180 18 - - - - - 6BG6-GA 
Max positive pulse plate voltage3 ~ =6600 volts; max screen dissipation = 
3.2 watts; max d-c cathode current =110 rna 

100 - Rk= 8.0 
100 

------------
250 100§ 2.5 6.0 

--- ---------
100 100 1.0 3.6 
250 150 1.0 7.4 
------ ------

200 125 Rk= 15 
82 

150 - 5.0 9.5 

------------
250 250 5.0 35 

§ ApproXlmate. 
... Without external shield. 
t Zero signal. 

- 7,000 

1.7 1,100,000 

-------
1.4 700,OOO§ 
2.9 1,400,OOO§ 
-------

3.4 150,OOO§ 

- 5,150§ 

5.5 40,000 

• Grids 3 and 5 are screen. Grid 4 is signal-
input grid. 

# Conversion transconductance. 
"'Maximum. 
¥Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
IIoScreen supply voltage. 
fiJAbsolute maximum rating. 
t Plate-to-plate. 
• Per section. 
~Design maximum rating. 

4,800 35 -
---------

2,200 - -
---------

3,400 - -
4.600 - -
---------

7,000 - -

3,300 17 -
------

10,500 - 7,000 

E£lFor both sections. 
* Minimum • 

------
- 6BG7@ 

---
- 6BH5 

--- -------
- 6BH6 
-

---
- 6BHS, 

-
---

4 6BJ5 

, Heater warm-up time controlled for 
series~string service. 

S Plate supply voltage_ 
II Input plate. 
a-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

1-5ection 1. 
'-'section 2. 
4-A resistor of 3 ohms must be put in series. 

with heater . 
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Capacitance In 

Base Micromicrofarads 
Classification Out- Fila- Fila- Mu Mu Mu Tube by Con- liDe ment ment Plate Plate Screen 

Input I Type Construction nec- Dwg Volts Amp Watts Volts Volts Out- 'I Grid-tions put plate 

6BJ6 Remote-Cutoff R-F 7CM 5-2 6.3 0.15 3.0 300 
1

150 /4.5 
1 

5.5 
10'0,:5 Pentode ----------

6BJ7 Triple Diode 9AX 6-2 6.3 0.45 - Tube Voltage Drop: + 
2.7 v at 10 ma d-c 

-----------
6BJS, Duplex-Diode Triode 9ER 6-3 6.3 0.6 3.5 300 -

2.8'" I 0.38 "'r6 '" 

Diode Sections 

-----------------
6BK4 Sharp-Cutoff 

Beam Triode 
8GC T-X 6.3 0.2 25 25,000 - 2.6'" 1.0", 0.03'" 

---------------------
6BK6 Beam Power Amplifier 9BO 6-3 6.3 1.2 9.0 250 250 13'" 5.0", 0.6'" 

---- -------------------
6BK6 D'jf;lex-Diode 7BT 5-3 6.3 0.3 - 300 - - - -

igh-mu Triode 
-------------------------

6BK7 Hifh-Frequency 9AJ 6-2 6.3 0.45 
win Triode 

2.7+ 300 - 3.0", 1.1.", 1.9", 
1.0.", 

------------------------
6BK7-A Hit~f:.r':r<lJ;d~y 9AJ 6-2 6.3 0.45 2.7+ 300 - 3.0'" 1.0.", 1.8", 
6BK7-B, 0.9.'" 

------------------------
6BK8 S~-Cutoff 9BJ 6-2 6.3 0.2 - 300 200 4.0", 5.5'" 0.025 

A Pentode '" --------
6BL4 Half-Wave High- SGB T-X 6.3 3.0 S.O Tube Voltage Drop: 

Vacuum Rectifier 20 v at 400 rna d,-c 
-----------

6BL7-GT Medium-mu Twin SBD 9-41 6.3 1.5 10+ 500 - 4.21'" 0.9'" 6.0'" 
Triode 12 E9 4.62'" 

-------------------------
6BM6 Power Amplifier 7BZ 5-3 6.3 0.45 9.0 250 250 S.O", 5.5'" 0.5+ 

Pentode '" -----------------------
6BN4 Hifh-Frequency 7EG 5-2 6.3 0.2 2.2~ 275~ - 3.2 1.4 1.2 

riode 
------------------------

6BN6 Power Amplifier 9CR 6-3 6.3 0.2 6.0 300 300 4.3'" 5.1'" 0.2+ 
Pentode '" ---------------

6BN6 Gated-Beam 7DF 5-3 6.3 
Discriminator' 

0.3 - 300, 100 Eel =1.25voltsRMS~ 

------------- --
6BN7 Double Triode 9BT 6-3 6.3 0.75 7.5. 400 - Section 1 

(Pins 6, 7, 9) 

1.5. 400 Section 2 - (Pins I, 2, 3) . . 
Metal tubes are shown '11 bold-face type, mtnuzture tubes tn ,tal,cs • .Subminiature type. 

&~@-~§.* 
m ~ ~ ~ _ ~ = 05 

3 •• 8 

2 7 

I 8 
KEY 
eGC 

~ fi45 8' ~4::.67 ~ 
'-=,,---- 2 88ft 

I 9 I , 
OAJ 9AX ..... eBT 



Service 

Class A 
Amplifier 

DC Restorer 
Service 

Class A 
Amplifier 
Vertical 
Deflection 
Aml?lifier 
Honzontal 
Phase 
Detector 

High-Volt
age Shunt 
Regulator 

Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier. 

------
Class A 
Amplifier. 

Class A 
Amplifier 

TV Damper 
Servicea 

Vertical 
Deflection 
Amplifier. 

Class A 
Amplifier 

Class A 
Amplifier 

Load 
Neg Plate Screen for Power 

Plate Screen Milli- Milli- Rp. Gm • " Rated Out-
Volts Volts Grid Fac- Out- put. Volts am- am- Ohms "mhos tor peres peres put. Watts 

Ohms 

250 

1
100 

1 

1.0 
I 

9.2 1 3.3 11,300,000* 1 3,600 I -
I 

-
1 

-
100 100 1.0 9.0 3.5 250,000§ 3,650 - - -

Max d-c output current per plate =1.0 rna; max peak inverse voltage =330 

Tube 
Type 

6BJ6 

6BJr 

55 

volts; max peak current per plate = 10 rna 
---,---,--~~--~--,-----,---,---.---.----------

250 I - I 9.0 I 8.0 I - I 7,150§/ 2,800/ 20 I - / -
90 - 0 13.5 - 4,700§ 4,700 22 - -

Max positive pulse plate voltage, ~ =1,200 volts; max d-c cathode current = 
20 rna 

Max d-c output current. =9.0 rna; voltage drop.: 2.6 volts at 9.0 rna d-c 

Max unregulated rl-c supply voltage =55,000 volts; max doc plate current = 
1.5 rna; amplification factor =2,000§ 

250 250 

250 -
100 -
------

150 -
100 -

------
150 

250 140 

5.0 35t 

2.0 1.2 
1.0 0.5 

------
Rk= 18 

56 
Rk= 9.0 

120 
------

Rk = 18 
56 

3.0 

3.5t 

-
-

-
-

---

100,000§ 8,500 - 6,500 3.5 

62,500 1,600 100 - -
80,000 1,250 100 - -

---------
4,700§ 8,500 40 - -
6,100§ 6,100 37 - -

--'--------------
4,600§ 9,300 43 

2,000,000 1,850 -
[ 

Max d-c output current =200 rna; max peak inverse voltage ~ =4500 volts; 
max peak current = 1200 

250 I - 1 9.0 I 40 1 - 1 2,150§17,000 1 15 1 - 1 -
250 - 17 4.0 - - - - - -

Max positive pulse plate voltagea ~ =2,000 volts; max d-c cathode current = 
60 rna 

250 250 6.0 30t 3.0t 60,000§ 7,000 - 7,000 3.5 

150 - Rk= 9.0 - 6,300§ 6,800 43 - -
220 

------------ ---------

6BJ8,\[ 

6BK4 

6BK5 

6BK6 

6BK7 

6BK7-A 
6BK7-B, 

6BK8 

6BL4 

6BL7-GT 

6BM5 

6BN4 

225 225 Rk= 26t 4.1 t - 3,200 - 9,000 2.8 Class A 6BN5 
Amplifier 360 

------------ ---------
2851 100 Rk= 0.49 9.8 - - - 330000 -FM Limiter- 6BN6 

Discriminator 200 
to 

400 
------- --------------------------- ---,.--'-

6B!vr Vertical { 
Deflection 
Amplifier 
Class A 
Amplifier 

250 - 15.0 24 - 2,200 5,500 12 
Max positive pulse plate voltage, =1,500 volts 

120 1.0 I 5 14,000 I 2,000 I 28 

§ Approximate. 
... Without external shield. 
t Zero signal. 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
# Conversion transconductance. 
4Maximum . 
• Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
JIIScreen supply voltage. 
~Absolute maximum rating. 
i Plate-to-plate. 
+Per section. 
,*,Design maximum rating. 

EBFor both sectlOns. 
* Minimum . 
'\[ Heater warm-up time controlled for 

series-string service . 
I Plate supply voltage. 
II Input plate. 
s-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

l-Section 1. 
2-Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater. 
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Capacitance in 

Base Micromicrofarad8 

Tube Classification Con- Out- Fila- Fila- Max Max Max 
Type by nec- line ment ment Plate Plate Screen 

Construction tions Dwg Volts Amp Watts Volts Volts I t lout-I Grid-npu put plate 

6BN8"J D'w,lex- Diode 
igh-mu Triode 

9ER 6 3 6.3 0.6 1.5 300 3.6., 0.32.12.5. 

Diode Sections 

---------------
6BQ6 Beam Power Amplifier 9CV 6-4 6.3 0.76 12 300 300 - - -

--------- ------------------
6BQ6-G Beam Power Amplifier 6AM 12-8 6.3 1.2 11 6001 175 - - -
6BQ6-GTA 9-49 

or 
9-50 
------------ ---------------

6BQ6-GA 6AM T-X 
6BQ6-GTB Beam Power Amplifier 9-49 6.3 1.2 II 6001 200 15. 7.0. 0.6. 

or 
9-50 

---------------------------
6BQ6-GT Beam Power Amplifier 6AM 9-49 6.3 1.2 11 550. 175 15. 7.5. 0.6. 

or 
9-50 

----- -------------------------- --------- ------- -------
6BQ7 High-Frequency Twin 

Triode 
9AJ 6-2 6.3 0.4 2.0+ 250 - 2.85, 1.35, 1.15 

---------------------------
6BQ7-A High-Frequency 

Twin Triode 
9AJ 6-2 6.3 0.4 2.0+ 250 - 2.6, 1.2, 1.2 

----------------------------
6BR7 Sh~j-~:~~~de 9BC 6-2 6.3 0.15 1.75 300 125 4.25. 4.0. 0.01", • ---------- ------
6BR8 Triode-Pentode 9FA 6-2 6.3 0.45 2.8 300 150 Pentode Section 

2.7 300 - Triode Section 

---------------
6BS5 Beam Power Amplifier 9DK 6-3 6.3 0.75 12.5 250 250 9.5. 4.5. 0.3", • ------- -----------------------
6BS7 Sh~j-~~f!e 9BB 6-6 6.3 0.15 0.75 300 125 4.0. 4.0. 0.01+ • ---------------------------
6BS8 Medium-mu 9AJ 6-2 6.3 0.4 

Twin Triode 
2.0+ 150 - 2.6. 1.2. 1.15 

--- -------------.----- --------
6BTJ, Full-Wave High-

Vacuum Rectifier 
8HA T-X 6.3 0.6 - - - - - -

---- ---- ------- --------- -------
6BT6 Duplex-Diode. High-Mu 7BT 5~ 6.3 0.3 - 300 - - - -

Triode 
----- -----------------i------ -------
6BT8 Duplex-Diode Pentode 9FE 6-2 6.3 0.45 2.0 300 150 7.0. 2.3. 0.04'" • Diode Sections 

-----------------I-
6BU4 Sharp-Cutoff 

Beam Triode 
8GC T-X 6.3 0.45 25 25,000 - - - --

6BU5 Sharp-Cutoff 6BU5 T-X fi:3 "li:i5 ~ 20,000 ~ 3.0. 0.9. 0.024 
Beam Pentode • 

Metal tube. are shown in bold-face type, miniature tubes in italics. @Subminiature type. 

I 

9S8 

.. c 9CV OFE 



Service 

Class A 
Amplifier 
Horizontal 
Phase 
Detector 

Class A 
Amplifier 

Horizontal [ 
Deflection 1 
Amplifier l 

Horizontal 
Deflection 
Amplifier 

Horizontal if 
Deflection 
Amplifier 

Class A 
Amplifier. 

Class A 
Amplifier. 

Class A 
Amplifier 

Class A 
Amplifier 
Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier. 
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Load 

Neg Plate Screen for Power 
Plate Screen Milli- Milli- Rp. Gm • I' Rated Out- Tube 
Volts Volts Grid am- am- Ohms 

Fac- Out- put. Type Volts peres peres 
I'mhos tor put. Watts 

Ohms 

i&8 I = I r:8 I U I = I ~~:888~1 ~:~88 I ~g I = I = 6BN8<J 

::~c out:~::n~~~'~:~Olta:~:l~:~ =:~t= :~ _______ _ 

250 250 Rk = 48t 5.5t "38,000 11,300 - 5200 6.0 6BQ5 
135 

--- ------------ ----- ------------ ------
250 150 22.5 55 2.1 20,000§ 5,500 - - - 6BQ6-G 

60 150 0 225 25 - - - - - 6BQ6-GTA 
Max positive pulse plate voltagea ~ =6000 volts; max screen dissipation = 
2.5 watts; max d-c cathode current =110 rna 
---;-----,----;----,---,..----,---,------:--:--- ------
250 1150 I 22,5 I 57 I 2.1 I 14,500§1 5,900 I" - I" - I -

60 150 0 260 26 - - - - -
Max positive pulse plate voltagea ~ =6,000 volts; max screen dissipation =2.5 
watts; max d-c cathode current =110 rna 

250 1150 I 22.5 I 55 I 2.1 j 20'000§1 5,550 I - I - I -
60 150 0 225 25 - - - - -

Max positive pulse plate voltage3 ~ =5500 volts; max screen dissipation =2.5 
watts; max d-c cathode current =110 rna 

150 

150 

Rk= 
220 

Rk= 
220 

-,--,-----,---,---~--~--

9 5,800§ 6,000 35 

9.0 5,900§ 6,400 38 

6BQ6-GA 
6BQ6-GTB 

6BQ6-GT 

6BQ7 

6BQ7-A 

--------------------------------1-----
250 100 

250 110 

150 -

------
250 250 

------
250 100 

150 

3.0 2.1 

Rk= 10 
68 
Rk= 18 
56 
------

7.5 50t 

------
3.0 2,1 

Rk= 10 
220 

0.6 2,500,000 1,250 - 6BR7 

3.5 400,000§ 5,200 - - - 6BR8 

- 5,000§ 8,500 40 - -

------------------- ------
6.0t 17,000§ 7,000 - 5,000 4.5 6BS5 

---------
0.6 2,400,000 1,250 - - - 6BS7 

5,000 7,200 36 6BS8 

Full-Wave Max doc output current =90 rna; max rms supply voltage per plate =350 volts 6BTJ, 
Rectifier 

Class A 
Amplifier 

Class A 
Amplifier 
Horizontal 
Phase 
Detector 

250 
100 

200 

3.0 
1.0 

150 Rk = 
180 

1.0 
0.8 

9.5 

58,000 1,200 70 
54,000 1,300 70 

2.8 300,000§ 6,200 

Max doc output current. =1.0 rna; voltage drop.: 10 volts at 8.0 rna doc 

6BT6 

6BT8 

High-Volt- Max unregulated doc supply voltage =55,000 volts; max doc cathode current = 6BU4 
age Shunt 10 rna 
Regulator 

High-Volt- r 20,000 I 70 I 2,4 I 1.0 I 0.4 I - I I - I Eo, -0 volts 
age Shunt ~ Max screen dissipation =0.1 wattj max d-c cathode current =2.,5 rna 
Regulator l 

BBU5 

§ Approximate, 
... Without external shield. 
t Zero signal. 
• Grids 3 and 5 are screen, Grid 4 is signal-

input grid. 
# Conversion transconductance. 
+Maximum. 
"Grids 2 and 4 are screen, Grid 3 is signal-

input grid, 
oIoScreen supply voltage, 
~Absolute maximum rating. 
t Plate-to-plate, 
• Per section. 
~Design maximum rating. 

9For both sections. 
* Minimum . 
<J Heater warm·up time control1ed for 

series-string service. 
I Plate supply voltage, 
II Input plate. 
,-The duration of the pulse voltage must 

not 'exceed 15 percent of one scanning 
cyele, 

I-Section 1. 
2-Section 2. 
4.-A resistor of 3 ohms must be put in series 

with heater • 
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Capacitance in 
Base Mic:romic:rofarads 

Classific:ation Out- ma- ma- Mal[ Mall: Mal[ Tube by Con- line ment ment Plate Plate Sc:reen 

Input I 
Type nec-Construction tions DWI Volts Amp Watt. Volts Volts out-I Grid put plsh 

fJBUfJ Duplex-Diode 
Medium-Mu Triode 

7BT 5--3 6.3 0.3 - 300 - - - -
--------------------------

fJBUS Twin Pentode 9FG 6--3 6.3 0.3 1.1~ 300~ l50~ - - -• 
------------------------

fJBV7 DJf,lex-Diode Power 9BU 6--3 6.3 O.S 
mplifier Pentode 

10 250 250 11.5. 9.5. 0.5.;1 

-------------------------
fJBVS' Duplex-Diode Triode 9FJ 6--2 6.3 0.6 2.7~ 330~ - 3.6 0.4 2.0 

Diode Sections 

-----------
fJBW4 Full-Wave High- 9DJ 6--3 6.3 0.9 - Tube Voltage Drop:. 

Vacuum Rectifier 40 v at 100 ma doc 
----------

fJBWfJ Beam Power Amplifier 9AM 6-3 6.3 0.45 12 315 285 - - -
-_. -----------------------

fJBW7 Sh~'i~~-~~~!te 9AO 6--2 6.3 0.3 2.75 275 275 10. 3.5. 0.014 • --------------------------
fJBX4 Full-Wave High-Vacuum 

Rectifier 
5BS 5-3 6.3 0.6 - - - - - -

--------------------------
fJBX6 RF Pentode 9AO 6--3 6.3 0.3 2.5 250 250 - - -
------------------------------- ----------
6BX7-GT Medium-Mu SBD 9-41 6.3 1.5 10. 500 - 4.41. 1.11. 4.2 •• 

Twin Triode 12$ 4.&. 1.2 •• 4.0. ... 

-------------------------
fJBXS Hif~r;':r~~~d~Y 9AJ 6--2 6.3 0.4 2.0~ 150~ - 2.40 1.25. 1.4 • -------------------------
fJBY4 High-mu Triode 6BY4 T-X 6.3 0.2 1.1~ 300~ - - - -

-----
6BY5-G Full-Wave High-Vacuum 

Rectifier 
6CN 14-3 6.3 1.6 - Tube Voltage Drop:. 

32 volts at 175 ma doc 

-- ----
6BY5-GA Full-Wave High-Vacuum 

Rectifier 
6CN T-X 6.3 1.6 - Tube Voltage Drop:. 

32 volts at 175 ma doc 

---------
fJBYfJ Dual-Control Heptode 7CH 5-2 6.3 0.3 2.0 300 150 - - -

-------------------------
6BY7 Remote-Cutoff RF 9AO 6--3 6.3 0.3 2.5 250 250 7.2. 3.7. 0.007 

Pentode •• 
Metal tubes are shown in bold-face type, miniature tubes in italics. 

. . 
~Subm.n.ature type. 

... ~ . .. ,. 
~ . ., .. 

58S 6SY'I 

9AM 

*~ir • ~ 78T 7at lao 

94& 7 

2 6 

t II 
.au .FG ..... 

9AJ 



59 

Load 
Neg Plate Screen for Power 

Plate Screen Milli- Mi1Ii- Rp. Gm• I' Rated Out- Tube Service Volts Volts Grid Fac- Out- put. Type Volts am- am- Ohms I'mhos tor peres peres put. Watts 
Ohms 

_X_~_~_i,_t_e_r __ 2_5_0 __ = __ 9_.~ __ 9._5 ___ -____ 8.:~ ~~: _1_6_ 10,000 I 0.30 
6BU6 

Sync Sepa
rator and 
AGC Keyer 

-----
Class A 
Amplifier 

Class A { 
Amplifier 
Synchronous 
Detector 

Full-Wave 
Rectifier 

Class A 
Amplifier 

Class A 
Amplifier 

Full-Wave 
Rectifier 

Class A 
Amplifier 

1 
Vertical I 
Deflection f 
Amplifier. I 

Class A 
Amplifier. 

Class A 
Amplifier 

J 

Full-Wave ~ Rectlfier 
TV Damp
er Service3 

Full-Wave { 
Rectifier 
TV Damp
er Service3 

Gated 
Amplifier 

Class A 
Amplifier 

100 67.5 Iel = 
0.1 rna 

2.2 5.0§ E" =0 volts 

100 67.5 0 - - - 1,500 - Ee, =0 volts 
(Characteristics given are for each section separately with plate and grid 
number 3 of opposite section grounded) 

~ ~ _~ ~16'Ot 100,000§ 10,000 ~ 8.000 ~~_ 
200 - Rk = 11 - 5,900§ 5.600 33 - -

330 
75 - 0 14 - - - - - -

Max doc output current. =1 rna; voltage drop.: 5,0 volts at 23 rna doc 

Max d-c output current =100 rnaj max peak inverse voltage =1,275 volts; 
rms supply voltage per plate =325 volts; max peak current per plate =350 rna 

315 225 13.0 34t 2.2t 77.000§ 3,750 - 8.500 5.5 
2nO 250 12.5 45t 4.5t 52,000§ 4,100 - 5,000 4.5 
180 180 8.5 29t 3t 58,000§ 3.700 - 5,500 2.0 
--- --- ------ ---------

250 250 Rk= 10 3,7 750,000 8,200 - - -
180 

Max d-c output current =90 rna; max peak inverse voltage =1350 voltsi rms 
supply voltage per plate =350 volts; max peak current per plate =270 rna 

170 170 2.0 10 2.5 400,000 7.200 -

42 1,300§ 7.600 250 10 - Rk= 
390 

100 - 0 80 - - - - - -
Max positive pulse plate voltage3 {!J =2000 volts; max d-c cathode current = 
60 rna 

65 1.0 9.0 3,750§ 6.700 25 

200 - Rk= 5.0 16,700§ 6,000 100 
200 

Max d-c output current =175 rna; max peak 1nverse voltage =1400 volts; rms 
supply voltage per plate =375 volts; max peak current per plate =525 rna; 
Max doc output current =175 rna; max peak mverse voltage =3000 volts; 
max peak current per plate =525 rna 

Max doc output current =175 rna; max peak inverse voltage ~ =1400 volts; 
max peak current per plate = 525 rna 
Max doc output current =175 rna; max peak inverse voltage ~ =3000 volts; 
max peak current per plate =525 rna 

250 100 2.5 6.5 
10 25 0 1.4 

---------
250 100 2.0 10 

§ Approxlmate, 

9 -
3.5 -
2.5 500,00(j 

1.900 IE" = -2.5 volts - Ee, =0 volts 

6,000 - I - I 
$For both sections, 
* Minimum. 

-

6BU8 

6BV7 

6BV8'l[ 

6BW4 

6BW6 

6BW7 

6BX4 

6BX6 

6BX7-GT 

6BX8 

6BY4 

6BY5-G 

6BY5-GA 

------
6BY6 

6BY7 

A Without external shield. 
t Zero signal. 'l[ Heater warm-up time controlled for 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
# Conversion transconductance. 
+Maximum. 
~Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
oIoScreen supply voltage. 
r!lAbsolute maximum rating. 
t Plate-to-plate, 
• Per section. 
~Design maximum rating. 

series-string service. 
I Plate supply voltage, 
II Input plate. 
,-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

1-8ection 1. 
,-Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater . 
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Capacitance ln 

Base Micromicrofarads 
Classification Out- FUa- Fila- Max Max Max Tube by Con- line ment ment Plate Plate Screen Type nec ... Construction tions Dwg Volts Amp Watts Volts Volts In t lout-I Grid-pu put plate 

6BYS' Diode-Pentode 9FN I 6-3 6.3 0.6 3.0 300 150 
5.5 15.0 1 ~0031 

Diode Section --------------
6BZ6 Semi-Remote-Cutoff 7CM 5-2 6.3 0.3 2.3~ 330~ 165~ 7.0 3.0 0.015 

RF Pentode + 
-------------------------

6BZ7 Hiif';;f::T<IJ~d~y 9AJ 6-2 6.3 0.4 2.0+ 250 - 2.6, 1.2, 1.2 

-------------------------
6BZS Hiif';;K,rT(W~d~y 9AJ 6-2 6.3 0.4 2.2+ 250 - - - -
---------------------------- ------------
6C4 Medium-Mu 

Triode 
6BG 5-2 6.3 0.15 3.5 300 -

5.0 
1.8. 1.3. 1.6. 

300 -

---------------- ------ --------------- ------ ---
SCII Medium-Mu 60 8-1 6.3 0.3 2.5 300 - 3.0 11.0 2.0 
6C5-GT Triode 9-12 4.4 12.0 2.2 

----------------------
6C6 Sharp-Cutoff 6F 12-2 6.3 0.3 0.75 300 125 5.0. 6.5. 0.007 

Pentode + -------------------------
6C7 Duplex-Diode 

Medium-Mu Triode 
7G 12-2 6.3 0.3 - 250 - - - -

----- ----------- --- --------- ----------------
6C8-G Medium-Mu 8G 12-8 6.3 0.3 

Twin Triode 
1.0+ 250 - - - -

-------------------------
6CA5 Beam Power Amplifier 7CV 5-3 6.3 1.2 5.0 130 130 15. 9. 0.5. 

---------------- --'---------
6CA7 Power Amplifier Pentode 8ET T-X 6.3 1.5 25 800 4~ - - -

------------~(--------
6CB5 Beam Power Amplifier 8GD T-X 6.3 2.5 23 7001 200 24. 10. 0.8. 

6CB5-A Beam Power Amplifier 8GD T-X 6.3 2.5 23 8001 200 22. 10. 0.4. 

------------------------
6CB6 Sharp-Cutoff 7CM 5-2 6.3 0.3 2.3~ 330~ 165~ 6.5 3.0 0.015 

+ 6CB6-A RF Pentode ---------------------
6CD6-G Beam Power Amplifier 5BT 16-5 6.3 2.5 15 7001 175 24. 9.5. 0.8. 

6CD6-GA Beam Power Amplifier 5BT T-X 6.3 2.5 20 7001 175 22. 8.5. 1.1. 
-----------------

6CD7 Electron-Ray 8EV T-X 6.3 0.2 - 300 - Max target voltage 
Indicator =300 v 

.. .. • ~<~~'Ok~*.~ 
KEY ~~ ~W 
SIT .6BC5 ~6F .,,:, 7CM 7CV 

3 •••• 6 _ 3'5 6 

2 1 2 7 

I 8 I 8 
KEY KEY 
BEV Ie 8eo 

7(; 

GAJ 9FN 



Load 
Neg 1 Plate Screen 

Rp. Gm • 
for Power 

Plate Screen Milli- I' Rated Out-Service Volts Volts 
Grid Milli-

am- Ohms I'mhos Fac- Out- ,.Q~:is V I am- tor o ts I peres peres put. 
Ohms 

Class A 250 
1 150 IR6'S- 110.614.3 11'000'000§15,200 r3 tied to k Amplifier 

100 100 Rk = 5.0 2.1 500,000§ 3,900 g3 tied to k 
150 

Video 
Detector Max doc output current =45 rna; voltage drop: 10 volts at 60 rna doc 

Class A 125 125 Rk= 14 3.6 260,000§ S,OOO - - -
Amplifier 56 

125 125 4.5 - - - 700 - - -
Class A 150 5,300§ 6,SOO 36 
Amplifier + 
Class A 125 5,600§ S,OOO 45 
Amplifier + 
Class A { Amphfier 
Class C 
Amplifier 

------
Class A 
Amplifier 

Class A 
Amplifier 

250 -
100 -
300 -

--- ~---

250 

250 100 

S.5 10.5 
0 n.s 

27 25 

--- ---
S.O 8.0 

3.0 2.0 

- 7,700 2,200 17 - -
- 6,250 3,100 19.5 - -
- Input signal =0.35 watt§ 5.5§ 

\ I --- --- ---
10,000 2,000 20 

0.5 1.000,000* 1,225 -

-------------------1----1--------
Class A 
Amplifier 

Class A 
Amplifier + 
Class A 
Amplifier 

Class A 
Amplifier 

Horizontal 
Deflection 
Aml?lifier 
Honzontal 
Deflection 
Amplifier 

250 9.0 5.5 16,000 1.250 20 

--- ---- --- --- --- ----- --- --- --- ---
250 - 4.5 3.2 - 22.500 1.600 36 - -

--------- ---------
125 125 4.5 37t 4.0t 15,000§ 9,200 - 4,500 1.5 
110 110 4.0 32t 3.5t 16,000§ S,100 - 3,500 1.1 

--------- ---------
250 250 13.5 100 15 15,000§ 11,000 - 2,000 11 

175 175 30 90 6.0 5,000§ S,SOO - - -
Max positive pulse plate voltage, 00 =6,SOO volts; max screen dissipation =3.6 
watts; max d-c plate current =200 rna 

175 1175 1 30 1 90 1 6.0 1 5,000§I S,SOO 1 - 1 - 1 -
75 150 0 460 42 - - - - -

Max positive pulse plate voltagea ~ =6,800 volts; max screen dissipation =3.6 
watts; max·d-c cathode current =220 rna 

------ --,--:----;--:-----;--:--,--,----:-,----;----,----;---
Class A 125 125 Rk = 13 3.7 2S0,000§ S,OOO 
Amplifier 56 

125 125 3.0 2.S 
-----------------1----'1--------

Horizof.'tal {1~g iZg 38 2Ig 2r·5 ~OO§ 7,700 - - -
£eflel~~on Max positive pulse plate voltage, 00 =6600 volts; ~ax sc;:;en di~patio~= 

mp 1 er 3.0 watts; max d-c cathode current =200 rna 
Horizontal 175 1175 1 30 1 75 1 5.5 1 7,200§1 7 ,700 1 - 1 - 1 -
Deflection 60 100 0 230 21 - - - - -
Amplifier Max positive pulse plate voltage, 00 =7,000 volts; max screen dissipation =3.0 

watts; max d-c cathode current =200 rna 

Tuning 
Indicator 

Plate voltage =250 v thru 1 meg to each plate; target voltage =250 v 
(Eg = -16, shadow angle of sector 2 minimum) (Eg = -5, shadow angle 
of sector 1 minimum) (Eg =0, shadow angle of both sectors = IS00) 

§ Approxlmate. EBFor both sections . 
* Minimum 
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Tube 
Type 

6BY8' 

-------
613Z6 

6BZ7 

6BZ8 

6C5 
6C5-GT 

6C6 

6C7 

6CS-G 

6CA5 

6CA7 

6CB5 

6CB5-A 

6CB6 

6CB6-A 

6CD6-G 

6CD6-GA 

6CD7 

... Without external shield. 
t Zero signal. , Heater warm-up time controlled for 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
# Conversion transconductance. 
• Maximum. 
"Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
,,"Screen supply voltage. 
OOAbsolute maximum rating. 
t Plate·to-plate. 
+Per section. 
~Design maximum rating. 

series-string service. 
S Plate supply voltage. 
II Input plate • 
,-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

l-Section 1. 
,-Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater. 
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Capacitance in 
Base Micromicrofarads 

Tube Classification Con- Out- FiJa- FiJa- Max Max Max 
Type by nee- line ment ment Plate Plate Screen 

Construction tions Dwg Volts Amp Watts Volts Volts Input lout-I Grid-put plate 

6CE5, Shari-Cutoff -7BD 5-2 6.3 0.3 2.0 300 150 6.5. 1.9. 0.03+ 
R Pentode • ----------------------------

6CF6 ShR8-~:;~!te 7CM 5-2 6.3 0.3 2.3~ 330~ 165~ 6.5 3.0 0.015 
+ 

-------------------------------
6CG6 Remote-Cutoff 7BK 5-2 6.3 0.3 4.0 300 150 5.0 5.0 O.OOS 

Pentode + ------------------------------
6CG7, Medium-mu 9AJ 6-3 6.3 0.6 

Twin Triode 
3.5. 
5.0 Ell 

300 - 2.3. 2.2. 4.0. 

--- ------------
6CGS Triode Pentode 9GF 6-2 6.3 0.45 2.0 250 250. Pentode Section 
6CGS-A 

1.5 250 - Triode Section 

----- ----------- --- ------------------
6CH6 RF Pentode 9BA 6-3 6.3 0.75 12 275 275 14. 5.0. 0.25. 

+ ----------------------------------------------
6CH7 High-Frequency 

Twin Triode 
9FC 6-2 6.3 0.4 2.0. 250 - 2.4, O.S, 1.1, 

---------------------
6CHS Triode Pentode 9FT 6-2 6.3 0.45 2.0 300 150 Pentode_ Section 

2.6 300 - Triode Section 

--------------------
6CJ5 Remote-Cutoff SGW T-X 6.3 0.2 2.0 300 125 4.7. S.O. 0.002 

RF Pentode +. ---------------------------
6CJ6 Beam Power Amplifier 9AS T-X 6.3 1.05 S.O 300 300 - - -

------------------------------
6CK5 Power Amplifier SGW T-X 6.3 0.7 9.0 300 300 10.2. 7.S. 1.0+ 

Pentode • ------------------------
6CK6 Power Amplifier Pentode 9AR 6-4 6.3 0.71 9.0 300 300 11.2. 6.6. 0.1+ • ------------------------
6CL5 Beam Power Amplifier SGD T-X 6.3 2.5 25 7001 200 20. 11.5. 0.7. 

------------------------------
6CL6 Power Amplifier 9BV 6-3 6.3 0.65 7.5 300 150 11. 5.5. 0.12 

Pentode +. ------------------
6CLS, Triode-Tetrode 9FX 6-2 6.3 0.45 2.S 300 150 Tetrode Section 

2.7 300 - Triode Section 

------------------
6CM6 Beam Power 9CK 6-3 6.3 0.45- 12 315 2S5 Pentode Connection 

Amplifier 
9.0 315 - Triode (G. & 

S.O 315 2S5 
P tied) 
or Pentode 
Connection 

Metal tubes are shown in bold-face type, mmiature tubes in italics. @Subminiature type. 

~~~ 
S 

780 78K 

~
5 

3 :: 6 --
2 7 

I 8 

7CM .ew GAl 

GAS 9SA 9SV 9CK 
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Load 
Neg Plate Screen for Power 

Plate Screen Milli- Milli- R p' Gm , " Rated Out- Tube Service Grid Fac-Volts Volts Volts am- am- Ohms "mhos tor Out- put, Type 
peres peres put, Watts 

Ohms 

Class A 125 125 1.0 
Amplifier 

11 2.8 300,OOO§ 7,600 6CE5'1l 

------ ------------------------------- -------
Class A 125 125 Rk~ 12,5 3.7 300,OOO§ 7,800 - - - 6CF6 
Amplifier 56 

125 125 3.0 2.2 - - - - - -
------- ------------ --------- ------

Class A 250 150 8.0 9.0 2.3 720,000 2,000 - - - 6CG6 
Amplifier 

--------------- ---------
Class A 250 - 8.0 9.0 - 7,700§ 2,600 20 - - 6CG7'1l 
Amplifier + 250 - 12.5 1.3 - - - - - -

90 - 0 10 - 6,700§ 3,000 20 - -
------- ------ ---- ------ --------- ------

Class A 250 150 Rk= 7.7 1.6 750,OOO§ 4,600 - - - 6CG8 
Amplifier 200 6CG8-A 
Class A 100 - Rk= 8.5 - 6,900§ 5,800 40 - -
Amplifier 100 

------ --- --- --- --- --- ---- --- --- ------ --------
Class A 250 250 4.5 40 6.0 50,000 11,000 - - - 6CH6 
Amplifier 

------ ------ -------------------------- ------
Class A 150 - Rk= 10 - 5,300§ 6,800 36 - - 6CH7 
Amplifier + 220 

------ ~----------- ------------
Class A 200 150 Rk= 9.5 2.8 300,OOO§ 6,200 - - - 6CH8 
Amplifier 180 
Class A 200 - 6.0 13 - 5,750§ 3,300 19 - -
Amplifier 

------ ------------ ------------

Class A 250 100 2.5 6.0 1.7 1,000,OOO§ 2,200 - - - 6CJ5 
Amplifier 

--- --------- --- ----- ------------
Horizontal f 250 250 38.5 32 2.4 15,000 4,600 - - - 6CJ6 

Max positive pulse plate voltages =7000 volts; max screen diss~ation =4.5 Deflection watts; max plate plus screen dissipation =10 watts; max d-c catha e current = 
Amplifier l 180 rna 

------ ------
Class A 250 250 7.0 36 5.2 40,OOO§ 10,000 - 7,000 4.2 6CK5 
Amplifier 

------ ------------ ---------
Class A 250 250 5.5 36 5 130,000 10,000 - - - 6CK6 
Amplifier 

------ --- ----------------------------

Horizontal 175 175 40 90 7.0 6,OOO§ 6,500 - - - 6CL5 
Deflection 80 100 0 280 20 - - - - -
Amplifier Max positive pulse voltages ~ =7,000 volts; max screen Cissipation =4.0 watts; 

max d-c cathode current =240 rna 

Class A 250 150 3.0 30t 7.ot 150,OOO§ 11,000 - 7,500 2.8 6CL6 
Amplifier 

------ ------------ ---------
Class A 125 125 1.0 12 4.0 100,OOO§ 5,800 - - - 6CL8,\! 
Amplifier 
Class A 125 - Rk= 15 - 5,OOO§ 8,000 40 - -
Amplifier 56 

--------------- ---------
Class A i 250 250 12.5 45t 4.5t 50,OOO§ 4,100 - 5,000 4.5 6CM6 
Amplifier 

Max positive pulse plate voltages I!l =2000 volts; max screen dissipation Vertical 
Deflection (pentode connection only) ~1.75 watts; max doc cathode current =40 rna 
Amplifier 

§ Approximate. 
... Without external shield. 
t Zero signal. 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
# Conversion transconductance. 
+Maximum. 
.Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
oIoScreen supply voltage 
~Absolute maximum rating. 
t Plate-to-plate. 
+Per section. 
~Design maximum rating. 

EBFor both sections. 
* Minimum . 
'\! Heater warm-up time controlled for 

series-string service. 
S Plate supply voltage. 
II Input plate. 
,-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

l~Section 1. 
2-Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater. 



Capacitance in 

Base Micromicrofarads 

Tube Classification Con- Out- Fila- Fila- Mu Mu Mu 
by line ment ment Plate Plate Screen Type Construction nec- Dwg Volts Amp Watts Volts Volts Input lout-I Grid-tions put plate 

6CM7'\f Medium-mu 
Twin Triode 

9ES 6-3 6.3 0.6 1.25 500 Section I (Pins 3, 6, 7) 

5.5 500 - Section 2 (Pins I, 8, 9) 

----- ------------------
6CM8'\f Triode-Pentode 9FZ 6-2 6.3 0.45 2.0 300 150 Pentode Section 

1.0 300 - Triode Section 

----- ------------------
6CN6 Beam Power Amplifier 6CN6 T-X 6.3 1.4 25 SOO 400 "·l '''" '" .... 

---------
6CN7'\f Duplex-Diode Triode 9EN 6-2 { 6.3 0.3 } 1.0 300 1.5... 0.5'" 1.8 ... 

3.15 0.6 
Diode eclions 

----- --- ---------------
6CQ6 Remote-Cutoff RF 7DB 5-2 6.3 0.2 3.01j] 3001j] 3001j] 7.0'" 4.5 ... om 

Pentode .... ---------------------------
6CR6 Diode Remote-Cutoff 7EA 5-2 6.3 0.3 2.5 300 150 - - -

Pentode 
---------------------------

6CS6 Beam Power Amplifier 6CS5 6-3 6.3 1.2 10 300 150 15'" 9.0 ... 0.5'" 

--------------------------------- ._-----------
6CS6 Dual-Control Heptode 7CH 5-2 6.3 0.3 1.0 300 100 5.5 7.5 0.07 • ----------------------------------
6CS7'\f Twin Triode 9EF 6-3 6.3 0.6 1.25 500 - Section 1 (Pins 6, 7, S) 

6.5 500 - Section 2 (Pins I, 3, 9) 

---------------- ------------------
6CT7 Diode-Pentode SGX T-X 6.3 0.2 2.0 300 150 4.5'" 5_1", 0.002 .... 

------------------------------
6CU6 Beam Power Amplifier 7CV 5-3 6.3 1.2 6.0 135 117 13.2'" 8.6'" 0.7 ... 

----- ------------------ --_. ------
6CU6 Beam Power Amplifier 6AM T-X 6.3 1.2 11 6001 200 15 ... 7.0'" 0.6'" 

----- ---------------
6CU7 Triode-Hexode SGY T-X 6.3 0.23 1.5 250 125 Hexode Section 

Converter O.S 175 - Triode Section 
------------------

6CV7 Duplex-Diode Triode 8GZ T-X 6.3 0.23 1.0 300 - - - -
---------------------------

6CW6 Beam Power Amplifier 9CV 6-4 6.3 0.76 12 250 200 - - -
---------------------------

6CX7 Medium-mu 9FC 6-2 6.3 0.4 
Twin Triode 

2.0+ 250 - 2.4, 1.3, 1.2, 

Metal tubes are shown m bold-face type, mmlature tubes In ,tal,cs. @SubDUD.ature type. 

~ *~* 
3 5 _. -- :: 

,== ,== , •• 0 

6AM 7CH 7CV 70B 7EA 

*5 .5 *5 ~456 3 _:_ 8 3 •• 8 3 6 3 •• 7 _. .. .- _. 
2 7 2·:: 7 2 7 •• 8 

I 8 I 8 I 8 I 9 
eGA IGY ecz. 9CV IES 



Service 

Vertical 
Deflection 
Oscillator 
Vertical 
Deflection 
Amplifier 

Class A 
Amplifier 
Class A 
Amplifier 

Load 
Neg Plate Screen for Power 

Plate Screen Milli- Milli- Rp. G m • 
p Rated Out-Grid Fac-Volts Volts Volts am- am- Ohms pmhos tor Out- put, 

peres peres put. Watts 
Ohms 

200 I I 7.0 I 5.0 I - I 10,500§1 2,000 I 21 I - I -Max d-c cathode current = 15 rna 

250 I - I 8.0 I 20 i - 4,100§ 4,400 18 - -
Max posItive pulse plate voltage:! ~ =2.200 volts; max d-c cathode current = 
20 rna 

200 

250 

150 Rk~ 
180 
2.0 

9.5 

1.8 

2.8 600,000§ 6,200 -

50,000§ 2,000 100 

65 

Tube 
Type 

6CM7~ 

6CM8~ 

----- --- ---------- -~-- --- --- --- --- -------
Horizontal I 275 275 9.0 91 11 20,000 14,000 - - - 6CN6 
Deflection ~ Max positive pulse plate voltage3 =8000 volts; max screen dissipation =8.0 
Amplifier l watts; max d-c cathode current =200 rna 

Class A. 
Amplifier 
Horizontal 
Phase 
Detector 

Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

Gated 
Amplifier 

Vertical 
Deflection 
Oscillator 
Vertical 
Deflection 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

Horizontal 1 
Deflection 
Amplifier 

Converter 

Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier. 

250 I - I 3.0 I 1.0 I - I 58,000§11.200 I 70 I - I 
100 - 1.0 0.8 - 54,000§ 1.300 70 -

Max d·c output current. ~5.0 rna; voltage drop.: 5 volts at 20 rna d·c 

6CN7~ 

250 200 2.5 7.8 2.0 2,500 - 6CQ6 

---------------------------- ---.-.-
250 100 2.0 9.6 2.6 800,000§ 2,200 - 6CR6 

200 125 Rk~ 46t 2.2t 28,000§ 8,000 - 4,000 3.8 6CS5 
180 

110 110 7.5 49t 4.0t 13,000§ 8,000 - 2,000 2.1 
--- ------------ ------- ---'----'--- -----

100 30 1.0 1.0 1.3 1,000,000§ 1,100 Eca ~O volts 
100 30 0 0.8 5.5 700,000§ - E c' ~ -1,0 volts 6CS6 

10 30 0 2.0 4.5 - - Eca ~O volts 
------------------- ~--I---,,-~;--~ -----

250 - 8.5 10.5 - 7,700§ 2,200 17 I - I - 6CS7~ 
Max d-c cathode current = 20 rna 

250 I - I 10.5 I 19 I - 3,450§ 4,500 15.5 - -
Max positive pulse plate voltage;! ~ =2,200 volts; max d-c cathode current = 
30 rna 
---c----;---,---;---,-----;---,-----;---,--- ------

250 85 2.0 5.0 1.5 1,400,000§ 2,000 6CT7 

120 110 8.0 49t 4.0t 10,000§ 7,500 2,500 2.3 6CU5 

----------~------------------
250 150 22.5 57 2.1 14,500 5,900 - - - 6CU6 

60 150 0 260 26 - - - - -
Max positive pulse plate voltagea ~ =6000 volts; max screen dissipation =2.5 
watts; max d-c cathode current =110 rna 

250 
100 

85 2.0 
o 

3.0 
10 

3.0 1,000,000' 750# 6CU7 
- 2,800 22 

--------------------------- ----.-
250 3.0 1.0 54,000§ 1,300 70 6CV7 

-------------------------- ----_.-

170 170 12.5 70t 

150 9.0 

§ Approx,mate. 
• Without external shield. 
t Zero signal. 

5.0t 23,000 10,000 2,400 5,6 

6,100§ 6,400 39 

EllFor both secbons. 
* Minimum . 

6CW5 

6CX7 

~ Heater warm-up time controlled for 
• Grids 3 and 5 are screen. Grid 4 is signal- series-string service. 

input grid. 
# Conversion transconductance. 
+Maximum. 
.Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
iltScreen supply voltage. 
~Absolute maximum rating. 
+ Plate·to·plate. 
+Per section. 
~Design maximum rating. 

I Plate supply voltage. 
II Input plate. 
a-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

1--8ection 1. 
2-Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater. 
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Capacitance in 

Base 
micromicrofarads 

Classification Out- Fila- Fila- Max Max Max Tube by Con- line ment ment Plate Plate Screen 

Input I Type nec-Construction tions Dwg Volts Amp Watts Volts Volts out-I Grid· 
put plate 

6D4 Gas Triode 5AY 5-2 6.3 0.25 - Tube Voltage Drop:§ 
16 v at 25 rna doc 

----- ------------- --- --- --- ---
6D6 Remote-Cutoff RF 6F 12-2 6.3 0.3 2.25 300 150 4.7. 6.5. 0.007 

Pentode • ----- ------------- --- --- --- ------ --- --------- ---
6D7 Sharp·Cutoff 7H 12-2 6.3 0.3 - 300 125 5.2. 6.8. 0.01 .t 

Pentode • ----- ------------ ------ --- ------ ---
6D8-G Pen tagrid Converter 8At 12-8 6.3 0.15 1.0 300 100 Osc Igl =0.4 rna 

Rgl =50.000 ohms 

----- ------ ---------------
6DA6 Remote·Cutoff 9BA T-X 6.3 0.2 2.25 300 300 5.5. 5.1. 0.002 

RF Pentode •• ------------------ ---- -----
6DB6 Dual-Control Pentode 7CM 5-2 6.3 0.3 3.0 300 150 6.0 • •. 0. 0.003< •• '----- --- ---- ---------------._-
ODeO Semi-Remote-Cutoff 7CM 5.2 6.3 0.3 2.0 300 150 6.5. 2.0. 0.02 

Pentode •• ---------------------------- -----------------
WE6 Sharp-Cutoff 7CM 5-2 6.3 0.3 2.3,*, 330,*, 165'*' 6.5 3.0 O.OH 

RF Pentode • 
------ ------------------------

6DG6·GT Beam Power Amplifier 7S 9-11 6.3 1.2 10 200 125 - - -
or 
9-41 

----- ---------------------------
6DN6 Beam Power Amplifier 5BT T·X 6.3 2.5 15 7001 175 22. 11.5. 0.8'" 

----- ---------------------------
6DQ6 Beam Power Amplifier 6AM T-X 6.3 1.2 15 5501 175 15. 7.0. 0.55A 

-----------------------------
6DQ6-A Beam Power Amplifier BAM T-X 6.3 1.2 15 7001 200 15. 7.0. 0.55A 

--------- --.------------------
6DR6 Beam Power Amplifier 9AS T'X 6.3 0.3 8.0 300 150 - - -

----- ---------------------
6DT6 Sharp· Cutoff Pentode 7EN 5-2 6.3 0.3 1.5 300 150 - - -

Icl =0.6 rna 

----- ------------ --- --- --- ------ ---
6E5 Electron -Ra y 6R 9-26 

Indicator 
6.3 0.3 - 2501 Max target voltage =250 

Min target voltage = 125 
----- ----------- --- --- --- ------ ---
6E6 Twin-Triode Power 7B 14-1 6.3 0.6 - 250 - Both Sections in 

Amplifier Push-pull 
----- ----------- ------ --------- ------
6E7 Remote-Cutoff RF 7H 12-2 6.3 0.3 300 100 5.2.\6.8.1°.01 ... Pentode 
6F4 High-Frequency Triode 7BR 4=2 6.3 0.225 2.0 1:50 --=- 1.9. 0.6.1.8. 

(Acorn) 

Metal tube. are shown in bold-face type, minIature tubes in italics. @Subm.D..ature type. 

~{t~~~ B 3 5 

-- 6 

I • 

SAY ~IT 6AM 6F 6R 71 78R 

~ ~4 ~ $_=. ~.. ~:!: II ~Z-:-6 
I 7' 'KEY ' 

7CM 7EN 7H 7S IA eAS 98A 



Service 

Relay 
Control 

-------
Class A 
Amplifier 

-------
Class A 
Amplifier 

-------
Converter 

-------
Class A 
Amplifier 

Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

------
Horizontal 
Deflection 
Amplifier 

------
Horizontal 
Deflection 
Amplifier 

------
Horizontal 
Deflection 
Amplifier 

-------
Horizontal 
Deflection 
Amplifier 

------
Class A 
Amplifier 
FM Limiter 
Discrimina-
tor 

-------
Tuning 
Indicator 

-------
Class A 
Amplifier 

-------
Class A 
Amplifier 
Class A 
Amplifier 

Load 
Neg Plate Screen for Power 

Plate Screen MiIli- MiIIi- Rp. Gm • J1- Rated Out-Grid Fac-Volts Volts Volts am- am- Ohms .umbos tor Out- put. 
peres peres put, Watts 

Ohms 

Max d-c cathode current -25 rna; max voltage between elements -450 volts; 
max peak cathode current = 100 rna 

250 100 3.0 S.2 2.0 SOO,OOO§ 1,600 - - -

--- --- --- --- --- ----- --- --- ---- ---
250 100 3.0 2.0 0.5 1,000,000* 1,225 - - -

--- --- --- --- ---- -----
250 100 :l.O 3.5 2.6 400,000§ 550 # E" (Osc Plate) ~250 

thru 20,000 ohms 
Icz=4.3 rna 

-------------------
250 100 2.0 9.0 3.0 1,000,000' 3,600 -

I 
-

I 
-

---- -------------------
150 150 1,0 5.S 6.6 50,000§ 2,050 E" ~ -3.0 volts 

--- --- -------------
200 1,50 Rk~ 9.0 3.0 

180 
500,000§ 5,500 - - -

--------------------------------
125 125 Rk~ 15.5 4.2 250,000§ S,OOO - - -

56 
125 125 5.5 - - - 700 - - -
-------------------------------

200 125 Rk~ 46t 2.2t 2S,000§ S,OOO - 4,000 3.S 
ISO 

110 110 7.5 49t 4.0t 13,000§ S,OOO - 2,000 2.1 
--- ----------------------------

125 125 IS 70 6.3 4,000§ 9,000 - - -
50 100 0 240 30 - - - - -

Max positive pulse plate voltage3 ~ =6,600 volts; max screen dissipation =3.0 
watts; max d-c cathode current = 200 rna 

250 1150 I 22.5 I 75 I 2.4 I 20,000§1 6,000 I - I - I -
60 150 0 300 27 - - - - -

Max positive pulse plate voltagea ~ =6,000 volts; max screen dissipation =2.5 
watts; max d-c cathode current = 120 rna 

250 1150 I 22.5 I 75 I 2.4 I 20,000 I 6,600 I - I - I -
60 150 0 300 27 - - - - -

Max positive pulse plate voltage;; ~ =6,000 volts; max screen dissipation =3.0 
watts; max d-c cathode current = 140 rna 

250 I 250 I 3S.5 I 32 I 2.4 I 15,000 I 4,600 I - I - I -
Max positive pulse plate voltage3 =7,000 volts; max screen dissipation =4.5 
watts; max plate plus screen dissipation = 10 watts; max d-c cathode current = 
ISO rna 

150 100 Rk~ 1.1 2.1 150,000§1 SOO EC3 =0 volts 
560 

2501 100 Rk~ 0.22 5.5 E c' ~ -6.0 volts -

I 

270,- -
560 000 

Plate voltage ~250 thru 1 meg, Target voltage ~250 (Eg ~ -Sv, Shadow ~OO) 
(Eg =0 v, Shadow =90°, Plate current =0.24 rna, Target current§ =4 rna) 

250 - 27.5 1St. -

--- --- ~--- --- ----
250 100 3.0 8.2 2.0 

--- --- --- ---
SO - Rk~ 13 -

105 

§ ApprOXImate. 

3,500 • ----
SOO,OOO 

2,900 

1,700 6.0 14,000 • • t --- ------
1,600 - -

---
5,SOO ----u- -

fBFor both sections. 
* Minimum . 

1.6 

---
-

---
-

67 

Tube 
Type 

6D4 

-------
606 

-------
607 

-------
60S-G 

------
6DA6 

6DB6 

------
6DC6 

------
6DE6 

------
60G6-GT 

------
60N6 

------
60Q6 

------
60Q6·A 

-------
6DR6 

6DT6 

--_._---
6E5 

------
6E6 

------
6E7 

6F4 

• Without external shield. 
t Zero signal. ~ Heater warm-up time controlled for 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
# Conversion transconductance. 
.Maximum. 
.Grids 2 and 4 are screen. Grid 3 is signal· 

input grid. 
IIIScreen supply voltage. 
~Absolute maximum rating. 
t PLate-to-plate. 
• Per section. 
~Design maximum rating. 

series-string service. 
1 Plate supply voltage. 
II Input plate. 
a-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
eyele. 

I-Section 1. 
2-Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater . 
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Capacitance in 

Base 
Micromicrofarads 

Classification Out- Fila- Fila- Max Max Max Tube by Con- line ment ment Plate Plate Screen 

Input I 
Type nec-Construction tions Dwg Volts Amp Watts Volts Volts out-I Grid-

put plate 

6F6 High-Mu 5M 8-4 6.3 0.3 300 -

I 
-

I 
-

6l<'5-G Triode 12-8 
6F5-GT 9-17 

or 9-47 
-------------------------. ------------
SF6 Power Amplifier Pentode 7S 8-6 6.3 0.7 11 375 285 Single Tube 
6F6-G 14-3 
6F6-GT 9-15 2 Tubes, Push-pull 

----- ----------- --------- ------ ------ ----------
6F7 Triode-Remote-Cutoff 7E 12-6 6.3 0.3 1.7 250 100 Pentode section 

Pentode 0.4 
100 - Triode section 

----- ------------ --------- ------------

6FS-O Medium-Mu 8G 12-8 6.3 0.6 2.5. 300 - - I - I -Twin Triode 
----- ----------- --------------- ---
6G6-G Power Amplifier Pentode 7S 12-7 
6G6-GT 9-11 

6.3 0.15 2.75 300 300 Pentode connection 

or 300 - Triode connection 
9-41 (G, & P tied) 

----- ------------ --- --------- ---------
6H4-GT Diode 5Al<' 9-11 6.3 0.15 - - - -

I 
-

I 
-

----- ------------ --- ---------

6H6 Twin Diode 70 8-5 6.3 0.3 - Tube Voltage Drop:. 
6H6-GT 9-11 11 v at 16 ma d-c 

----- ----------- --- --- ---- -------
6J4 High-Frequency Triode 7BO 5-2 6.3 0.4 2.25 150 - - - -
----- ----------- --- --- ---- ------ --------------
6JII Medium-Mu 60 8-1 6.3 0.3 2.5 300 - 3.4 3.6 3.4 
6J5-GT Triode 9-12 4.2 5.0 3.8 

----- ----------- --- --- --- ------------ ---------
6J6 Medium-Mu 7BF 5-2 6.3 0.45 1.5. 300 - 2.6 1.6. 1.5 
6J6-A~ Twin Triode 1.5. 1.0, 

300 - Both Sections In 
Push-pull , ----- ----------- --- ------ -------

6J7 Sharp-Cutoff Pentode 7R 8-4 6.3 0.3 0.75 300 150 Pentode connection 
6J7-G 12-8 1.75 
6J7-GT 9-18 250 - Triode connection 

(G., G. & P tied) 
----- ------------ --- --- --- --- ------
6J8-G Triode-Heptode . 

Converter 
8H 12-8 6.3 0.3 0.4 300 100 Osc Ig. =0.4 ma 

Rg. =50,000 ohms 

0.75 150 - Triode Section 
----- ----------------- --- ---------
6K4@ Medium-Mu 6K4 3-2 6.3 0.15 3.0 250 - 2.4.& 0.8.& 2.4.& 

Triode 

------ ----------- <--- --- --------- -------- -----
6K5-G High-M u Triode 5U 12-8 6.3 0.3 - 250 - - - -
6K5-GT 9-17 2.4.& 3.6.& 2.0.& 

Metal tubes are shown in bold-face type, mInIature tubes In ItalIcs. @Submmlature type. 

~~@li.~~-
!lEY !lEY !lEY IIEY 
SA f 5M 5U 6K4 6Q 78F 7BQ 

~~~~~~ 
!lEY !lEY !lEY !lEY ~ 

7E 7Q 711 7S Ie; BM 



Service 

Class A 
Amplifier 

~------

Class A { Amplifier 
Class A 
Amphfier 

---------
Class A 
Amplifier 
Class A 
Amplifier 

-------
Class A 
Amplifier. 

-------

Class A 
Amplifier 
Class A 
Amplifier 

-------
Half-Wave 
Rectifier 

--~.---

Half-Wave 
Rectifier 

-------

Class A 
Amplifier 

-------

Class A 
Amplifier 

------
Class A 
Amplifier. 
Class C 
Amplifier 

------
Class A { Amplifier 
Class A 
Amplifier 

-------

Converter 

------
Class A 
Amplifier 

-------
Class A 
Amplifier 

0\1 

Load 

Neg Plate Screen 
Rp. Gm • 

for Power 
Plate Screen Milli- Milli- I' Rated Out- Tube Grid Fac-Volts Volts Volts am- am- Ohms p.mhos tor Out- put, Type 

peres peres put, Watts 
Ohms 

25U - 2.0 U.9 -

I 

66,00U§ 1,,500 101) - - 6F6 
100 - 1.0 0.4 - 85,000§ 1,150 100 - - 6F5-G 

6F5-GT 

--- ------------ ----- ------------ ------

285 28,5 20 3St 7.0t 7S,000§ 2,550 - 7,000 4.S 6F6 
250 250 16.5 34t 6.5t SO,OOO§ 2,500 - 7,000 3.2 6F6-G 
315 285 24 62t 12t - - - 10,000 11 6F6-GT 

t 
--- --- --- --- --- ----- --- ---- ---- --- -------

250 100 3.0 6.5 1.5 850,000 1,100 - -- - 6F7 

100 - 3.0 3.5 - 16,000 500 8.0 - -

--- --- --- --- --- ----- ._-- --- --- --- - ._----

250 - S.O 9.0 - 7,700§ 2,600 20 - - 6FS-G 
§ 

--- --- --- --- --- ---- --- ---- --- --- -------

180 180 9.0 15t 2.5t 175,000 2,300 - 10,000 1.1 6G6-G 
6G6-GT 

180 - 12 lit - 4,750 2,000 9.5 12,000 0.25 

-------
Max d-c output current =4 rna; max rms supply voltage = 100 volts; max peak 6H4-GT 
current = 18 rna 
---------------------------------- ------
Max d-c output current per plate =8 rna; max peak inverse voltage =420 6H6 
volts; max rrus supply voltage per plate = 150 volts; max peak current per 6H6-GT 
plate =48 rna 

-------

~~~I_:-150 - Rk= 15 - 4,500§ - - 6J4 
100 

--- --- ----- ---- -~----

250 - 8.0 9.0 - 7,700§ 2,600 20 - - 6J5 
90 0 10 6,700§ 3,000 20 - - 6J5-GT 

--- --- --- ---- ---------- --- ---- ---- --------
100 - Rk= 8.,5 - 7,100§ 5300 38 - - 6J6 

50 Ell 6J6-A ~ 
150 - 10 30 - Input Signal =0,35 watt§ 3.5§ 

I g1 = 16 rna d-c§ 
--- ---- --- ---

250 100 3.0 2.0 
100 100 3.0 2.0 
250 - 8.0 6.5 

--- --- ----- ---

2,50 100 3.0 1.3 

--- --- ------
200 - Rk= 1l,.5 

680 

--- ---- --- ----

250 - 3.0 1.1 

§ Approximate. 
... Without external shield. 
t Zero signal. 

---

0.5 1,000,000* 
0.5 1,000,000 

- 10,500 

--- -----

3.5 2,500,000§ 

--- ----
- 4,650 

--- -----
- 50,000§ 

• Grids 3 and 5 are screen. Grid 4 is signal~ 
input grid. 

# Conversion transconductance . 
• Maximum. 
.Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
JIIScreen supply voltage, 
~Absolute maximum rating. 
t Plate-to-plate. 
.Per section. 
~Design maximum rating. 

---
1,225 - - -
1,185 - - -
1.900 20 .- -

._--

290 # Eb (Triode Osc) = 
250 thru 20,000 
ohms 
Ib (Triode) =5.8 rna 

---
3,450 16 -

--- --- ----

1.400 I 70§ -

EBFor both sections. 
* Minilllum . 

-

---
-

-------

6J7 
6J7-G 
6J7-GT 

-------
6J8-G 

------
6K4@ 

-------
6K5-G 
6K5-GT 

4J Heater warm-up time controlled for 
series-string service. 

I Plate supply voltage. 
II Input plate. 
3-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

l-Section 1. 
2-Section -2. 
4-A resistor of 3 ohms must be put in serie-s 

with heater. 



IV 

Tube 
Type 

6K6-GT 

Classification 
by 

Construction 

Power Amplifier 
Pentode 

Base 
Con-
nec-
tions 

7S 

Out- Fila- Fila-
line ment ment 
Dwg Volts Amp 

9 11 6.3 0.4 
or 

9-41 

Capacitance in 
Micromicrofarads 

Max Max Max 
Plate Plate Screen 
Watts Volts Volts Input I Out- I Grid-put plate 

H.5 315 285 Single Tube 

2 Tubes. Push-Pull 

7.0 315 Triode Connection 
(G, & P tied) 

----- --------------------------- ---- ---------
6K7 
BK7-G 
6K7-GT 

Remote-Cutoff RF 
Pentode 

7R 8-4 6.3 
12-B 
9-IB 

0.3 2.75 300 150 7.0 

5.0 

4.6 

12.0 

12.0 

12.0 

0.005 

0.Ot7 ... 
0.005 ... ----- ----------- --- --- --- --- --- --- ---1-------

6K8 Triode-Hexode BK., 8-2 6.3 0.3 0.75 300 150 
6KB-G Converter 12-8 • 
6K8-GT 9-24 

Osc Igl =0.15 rna 
Rgl = 50.000 ohms 

-------------- -------- ----------- --,.----,---
6L4 

6L5-G 

Medium-Mu Triode 
(Acorn) 

Medium-Mu 
Triode 

7BR 4-2 6.3 

6Q 12-7 6.3 

0.225 1.7 500 0.5A I.BA 1.6A 

0.15 250 3.0 5.0 2.7 

----- ------------ --- --- --- --- --- --- --- ---'-----'---
6L6 
6L6-G 
6L6-GA 
6L6-GB 

6L7 
61,7-G 

Beam Power Amplifier 

Pentagrid ).fixer 

7AC 10-1 6.3 
16-3 

71' 

14-3 
T-X 

8-4 6.3 
12-8 

0.9 19 

19 

0.3 1.5 

1.0 

360 270 

275 

300 100 

300 150 

Single Tube 

Single Tube 

2 Tubes. Push-pull 

2 Tubes, Push-pull 

2 Tubes. Push-pull 

Triode Connection 
(G, & P Tied) 

E g 3 (Injection) = 18 
v peak* 

----- -------------------------1-----'--------
6M3 Half-Wave High- 8GV T-X 6.3 3.0 8.0 Tube Voltage Drop: 

Vacuum Rectifier 22 v at 640 rna doc 
----- --------------------------1----;---...,---------
6M5 Power Amplifier 

Pentode 
9N 6-4 6.3 0.71 9.0 300 100 Single Tube 

2 Tubes. Push-pull 

------ ----------- --- --- --- --- --- --- ---- ------:---
(JNJ, Medium-Mu Triode 7CA 5-1 6.3 0.2 3.0 IBO 3.0 1.6 

----- ------------ ------ --- ------ --- ____ 1_----'-_---'-__ 
Dircct-Coupled Power 

Amplifier Triode 
7AU 14-3 6.3 300 30011 O.B 13.5 

2.511 
6N6-G 

6N7 
6N7-G 
6N7-GT 

Twin-Triode Power 
Amplifier 

~!HI ~ --o:s 1.0+ 300 --- Both Sections in 
14-3 Push-pull 
9-11 Both Sections III 

Parallel 

Metal tubes are shown in bold-face type, miniature tubes in italics. @Subminiature type. 

Q~~~-~~~ 
~~~~~~~ 

KEY KEY KEY KEY KEY 
6Q 7AC 7AU 7BR 7CA 7R 7S 

~~~~ 
KEY KEY ~ KEY 
7T 8B ~a~ 8K 9N 
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Load 

Neg Plate Screen for Power 
Plate Screen Milli- Milli- Rp. Gm • " Rated Out- Tube Service Volts Volts Grid Fac- Out- put, Type 

Volts am- am- Ohms ,umhos tor peres peres put. Watts 
Ohms 

Class A { 315 250 21 25.5t 4.0t 11 O.OOO§ 2.100 - 9,000 4.5 6K6-GT 

Amplifier 250 250 18 32t 5.5t 90,000§ 2,300 - 7,600 3.4 
l 100 100 7.0 9.0t 1.6t 104,000§ 1,500 - 12,000 0.35 

Class A { 
285 285 Rk~ 55t 9.0t - - - 12,000 9.8 

Amplifier 400 t 
285 285 25.5 55t g.Ot - - - 12,000 10.5 

t 
Vertical I 250 - 18 37.5 - 2,500§ 2,700 6.8 - -
Deflection 1 Max positive pulse plate voltage300 =1200 volts; max d-c cathode current = 
Amplifier 25 rna 

Class A 
Amplifier 

-------
Converter 

-------
Class A 
Amplifier 

------
Class A 
Amplifier 

-------
Class A 
Amplifier 
Class A 
Amplifier 
Class A 
Amplifier 
Class ABI 
Amplifier 
Class AB, 
Amplifier 
Class A 
Amplifier 

--------
Class A 
Amplifier 
Mixer 

-------
TV Damper 
Service 3 

-------
Class A 
Amplifier 
Class ABI 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier 
Class B 
Amplifier 
Class A 
Amplifier 

-------
250 125 :1.0 10.5 2.6 600'000§i 1,650 - - - 6K7 
250 100 3.0 7.0 1.7 800,000§ 1.450 - - - 6K7-G 
100 100 1.0 9.5 2.7 150,000§ 1,650 - - - 6K7-GT 

--- --- --- --- ----- ---- --- -------
250 100 3.0 2.5 6.0 600,000§ 350 # Eb (Triode Ose) ~ 6K8 

100 6K8-G 
h (Triode) ~3.8 rna 6K8-GT 

--- --- --- --- --- - --- --- -------
80 - Rk~ 9.5 - 4,400 6400 28 - - 6L4 

150 

--- --- --- ---- --- ---- --------- --- -------
250 - 9.0 8.0 - 9,000 1.900 17 - - 6L5-G 

--- ---- --- ---- --- ----- --- --- --- --- -------
250 250 14 72t 5.0t 22,500 6,000 - 2,500 6.5 6L6 

6L6-G 
350 250 18 54t 2 .. 5t 33,000 5,200 - 4,200 10.8 6L6-GA 

6L6-GB 
270 270 17.5 134t llt 23,500 5,700 - 5,000 17.5 

t 
360 270 22.5 88t 5.0t - - - 3,800 18 

t 
360 270 22.5 88t 5.0t - - - 3,800 47 

t 
250 - 20 40t - 1.700 4,700 8.0 5,000 1.4 

--- ---- --- --- --- ----- --- -------
250 100 3.0 5.3 6.5 600,000§ 1.100 Ec. ~ -3.0 volts 6L7 

6L7-G 
250 150 6.0* 3.:> 9.2 1,000,000* 350 # Ec. ~ -15 volts 

-------
Max d-c output current =320 rna; max peak inverse voltage ~ ~6,000 volts; 6M3 
max peak current =1,100 rna 

250 250 Rk~ 36 5.2 40,000 
170 

250 250 Rk 79 16 -
85 

--- --- --- --- -------
180 - 3.5 12 

--- --- --- ---
300 30011 a 45 

--- --- ---
300 - 0 35t 

294 - 6.0 7.0 

§ Approximate. 
• Without external shield. 
t Zero signal. 

- 5,400§ 

--- ---~ 
8.011 24,000§ 

- -

- 11,000 

• Grids 3 and 5 are screen. Grid 4 is signal-
input grid. 

# Conversion transconductance. 
.Maximum. 
.Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
oIoScreen supply voltage. 
l!IAbsolute maximum rating. 
t Plate-to-plate. 
• Per section. 
~Design maximum rating. 

10,000 - 7,000 

- - 7,000t 

--- --- ---
6,000 32 -

--- ------
2.400 - 7,000 

--- ---- - 8,000t 

3,200 35 -

EBFor both sections. 
* Minimum . 

-------
3.9 6M5 

9.4 

--- -------
- 6N!, 

--- -------
4.0 6N6-G 

~ 6N7 
6N7-G 

- 6N7-GT 

~ Heater warm-up time controlled for 
series-string service . 

S Plate supply voltage. 
II Input plate. 
s-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cyele. 

I-Section 1. 
2-Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater . 
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Tube 
Type 

6N8 

BP5-GT 

Classification 
by 

Construction 

Duplex-Diode Penta de 

Medium-Mu 
Triode 

Base 
Con-
nec-
tions 

9T 

---
6Q 

Out- Fila- Fila-
line ment ment 
Dwg Volts Amp 

6-3 6.3 0.3 

---------
9-11 6.3 0.3 

Capacitance in 
Micromicrofarads 

Max Max Max 
Plate Plate Screen 
Watts Volts Volts I t lout-I Grid-npu put plate 

2.0 250 250 

------------------
1.25 250 3.4 5.5 2.6 

----~-------------------------1---'----'---
BP7-G Triode-Pentode 7U 12-S 6.3 0.3 1.7 

0.4 

250 100 

100 

Pentode Section 

Triode Section 

------------------------ - - -- -----,-----,--
6Q4 High-Frequency Triode 98 6-2 B.3 0.4S 4.0 300 5.4 O.OB+ 3.4 

------_._--------------------------
6Q7 
6Q7-G 
BQ7-GT 

6R4 

6R7 
6R7-G 
6R7-GT 

6R8 

Duplex-Diode High-Mu 7V 
Triode 

High-Frequency Triode 9R 

Duplex-Diode 
Medium-Mu Triode 

Triple-Diode, 
Low-Mu Triode 

7V 

9E 

S-4 B.3 
12-S 
9-lS 

6-2 6.3. 

8-4 6.3 
12-S 
9-17 

6-2 6.3 

0.3 

0.2 3.5 

0.3 2.5 

0.45 2.5 

6S£ Half-Wave High- 9DT T-X 6.3 0.09 
6S£-A Voltage Rectifier 

300 

275 1.7 0.5 1.5 

250 4.S 3.8 2.4 

250 

----1---------------------------------
6S4 Medium-Mu Triode 
6S4-A'\f 

9AC 6-3 6.3 O.B 7.5 500 4.2 0.9 2.6 

-----1------------- ----------------------
6S7 

6S7-G 

6SS-GT 

Remote-Cutoff RF 
Pentode 

Triple-Diode 
High-Mu Triode 

7R 

SCB 

S-2 6.3 

12-S 

9-23 B.3 
or 

9-48 

0.15 2.25 300 150 

0.3 0.5 300 

6.5 

4.4 

10.5 

S.O 

0.005 

O.ots 
+ 

--------------- ------ ---- ------ ------ ---'----'---
6SA7 Pentagrid Converter 
BSA7-GT 

SR" S-1 6.3 
SAD" 9-11 

or 
9-41 

0.3 1.0 300 100 Osc Igl =0.5 rna 
Rill =20,000 ohms 

----- ---------------- --- -------- ----1------
Pentagrid Converter 8R" 8-1 6.3 0.3 2.0 300 100 Osc Igl =0.35 rna 6SB7-Y 

6SC7 High-Mu Twin-Triode 
BSC7-GT 

6SD7-GT Semi-Remote-Cutoff 
Pentode 

6SE7-GT Sharp-Cutoff Penta de 

6SF6 High-Mu 
6SF5-GT Triode 

6SF7 Diode Remote-Cutoff 
Pentode 

SS 

SN 

SN 

BAB 

7AZ 

8-1 6.3 
9-11 

9-12 6.3 

9-12 6.3 

8-1 6.3 
9-11 

8-1 6.3 

0.3 

0.3 4.0 

0.3 4.0 

0.3 

0.3 3.5 

250 

300 125 

300 125 

300 

300 100 

Rgl =20,000 ohms 

9.0 

S.O 

5.5 

7.5 0.0035 
+ 

7.5 0.005 
+ 

6.0 0.004 
+ 

Metal tubes are shown in bold-face type, miniature tubes in italics. @Subminiature type. 

~~.e.~~ 
6AI 6Q 7AI 7R 7U 7V aAD 

~~~~ • 
8e8 aN aR 85 ,AC 90T 9f 



Service 

Class A 
Amplifier 

-------
Class A 
Amplifier 

Class A 
Amplifier 
Class A 
Amplifier 

------

Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

TV Flyback 
Rectifier3 

------
Vertical { Deflection 
Amplifier 

------
Class A 
Amplifier 

-------
Class A 
Amplifier 

-------
Converter 

-------
Converter 

-------
Class A 
Amplifier. 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

-----~-

Class A 
Amplifier 

--------
Class A 
Amplifier 

~ * 7 2>,.; 8 
Q.. 9 

9R 

9T 
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Load 
Neg Plate Screen 

G m • 
for Power I 

Plate Screen Milli- Milli- Rp. I' Rated Out- Tube Grid Fac-Volts Volts Volts am- am- Ohms I'mhos tor Out- put. I Type 
peres peres put, Watts 

Ohms 

250 85 Rk- 5.0 l.75 1,600,000 2,200 35 - - 6NS 
295 

--- --- --- --- ---" ----------------- -------
250 - 13.5 5.0 - 9,500 l.450 13.8 - - 6P5-GT 

------------ ------------
250 100 3.0 6.5 1.5 850,000 1.100 - - - 6P7-G 

100 - 3.0 3.5 - 16,000 500 8.0 - -

--- --- ------ -----~- --------- --- ------
250 - 1.5 15 - - 12,000 80 - - 6Q4 

--- --- ---_. ---- --- ---- --- --- --- --- ------
250 - 3.0 1.0 - 58,000 1,200 70 - - 6Q7 
100 - 1.0 0.8 - 58,000 1,200 70 - - 6Q7-G 

6Q7-GT 
--- --- --- --- --- ----- --- --- --- --- ---~--

150 - 2.0 30 - - 5,500 16 - - 6R4 
120 - 2.0 20 - - 4,000 16 - -
--- ------------------ --------- ------

250 - 9.0 9.5 - 8,500 1.900 16 - - 6R7 
6R7-G 
6R7-GT 

--- --- --- --- --- ---- ---- --- --- --- ------
250 - 9.0 9.5 - 8,500 1.900 16 10,000 0.30 6RS 

Max d-c output current = 0.8 rna; max inverse voltage (d-c component) = 6S2 
22,000 volts; max peak current =40 rna 6S2-A 

-------
250 I - I 8.0 I 26 I - I 3,600§1 4,500 I 16 I - I - 6S4 

Max positive pulse plate voltage3 (j] =2,200 volts; max d-c cathode current = 6S4-A ~ 
30 rna 

250 100 3.0 8.5 

--- --- --- ---
250 - 2.0 0.9 

--- --- --- ---
250 100 2.0 3.5 

100 100 2.0 3.3 

--- --- --- ---
250 100 1.0 3.8 

--- --- --- ._--
250 - 2.0 2.0 

--- --- --- ---
250 125 2.0 9.5 

--- --- ------
250 100 l.5 4.5 

--- --- --- ---
250 - 2.0 0.9 
100 - 1.0 0.4 
--- --~- --- ----

250 100 1.0 12.4 

(4~'6) 

~ I~ 
9S 

§ Approximate. 
• Without external shield. 
t Zero signal. 

2.0 l,OOO,OOO§ 

--- ----
- 91,000§ 

--- ----
8.5 1,000,OOO§ 

8.5 500,OOO! 

--- ----
10 l,OOO,OOO! 

--- -----
- 53,OOO§ 

--- ----
3.0 700,000 

-------
1.5 1,000,000 

--- -----
- 66,000 
- 85,000 

-------
3.3 700,OOO§ 

• Grids 3 and 5 are screen. Grid 4 is signal-
input grid. 

# Conversion transconductance. 
• Maximum. 
"Grids 2 and 4 are screen. Grid 3 is signal

input grid. 

-------
l.750 - - - 6S7 

6S7-G 

--------- ---- ------
1,100 100 - - 6S8-GT 

------ --- --- -------
450# - - - 6SA7 

425# - - - 6SA7-GT 

--------- --- ------
950# - - - 6SB7-Y 

--- ------ --- -------
1,325§ 70 - - 6Se7 

6SC7-GT 
--- --- --- --- -------

4,250 - - - 6SD7-GT 

--- --- --- --- ------
3,400 - - - 6SE7-GT 

--- --- --- --- ------
1.500 100 -- - 6SF5 
1,150 100 - - 6SF5-GT 
--- --- --- --- -------

2,050 - - - 6SF7 

otScreen supply voltage. 
~Absolute maximum rating. 
t Plate-to-plate, 
+Per section. 
~Design maximum rating. 
EIlF~r ,hoth sections. 
* MInImum. 
~ Heater warm-up time controlled for 

series-string service. 
I Plate supply voltage. 
II Input plate, 
,-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

l-8ection 1. 
2-8ection 2 . 
4-A resistor of 3 ohms must be put in series 

with heater. 
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Base Classification Tube by Con-
Type nec-Construction tions 

6SGT Semi-Remote-Cutoff RF SBK 
6SG7-GT Pentode 

6SHT Sharp-Cutoff RF 
6SH7-GT Pentode 

SBK 

Out- Fila-
line ment 
Dwg Volts 

S 1 6.3 
9-12 

S-1 6.3 
9-12 

Fila-
ment 
Amp 

0.3 

0.3 

Max Max Max 
Plate Plate Screen 
Watt. Volt. Volt. 

3.0 300 150 

3.0 300 150 

Capacitance in 
Micromicrofarads 

rnput I 
S.5 

8.5 

S.5 

Out- I Grid-put plate 

7.0 0.003 

7.0 0.Ot35 
+ 

7.0 0.003 
+ ----- ----------- --- ---.-- -------- --- ----'----'---

6SJT Sharp-Cutoff Pentode SN S-1 6.3 0.3 2.5 300 150 Pentode Connection 
6SJ7-GT 9-12 

2.5 250 

----1--·-------1--------------

Triode Connection 
(G,. G, & P tied) 

6SKT Remote-Cutoff RF 
6SK7-GT Pentode 

SN 8-1 6.3 

9-12 

0.3 4.0 300 150 0.003 

0.Ot5 
+ 

6-S-L-7---G-T-I~H--i-gh---M-u-------- -S-B-D- --9--1-1 6-.3- -0-.3-"1-.0-.- -3-0-0 - -----------

7.0 

7.5 

6.0 

6.5 

Twin-Triode 

6SN7-GT Medium-Mu Twin 
Triode 

6SN7-GTA Medium-Mu 
6SN7- Twin Triode 

GTB, 

6SQT Duplex-Diode. High-
6SQ7-GT Mu Triode 

6SRT Duplex-Diode 
6SR7-GT Medium-Mu Triode 

SBD 

or 
9-41 

9-11 6.3 
or 

9-41 

SBD 9-11 6.3 

SQ 

SQ 

or 
9-41 

S-I 6.3 
9-12 

S-1 6.3 
9-11 

0.6 

0.6 

0.3 

0.3 

3.5. 300 
5.06l 

5.0. 450 

7.56l 

0.5 300 

2.5 250 

2.8,.... O.S,.... 3.8, .... 
3.0, .... 1.2,.... 4.0, .... 

2.2, .... 0.7.... 4.0, .... 
2.6,.... 3.S, .... 

3.2 3.0 1.6 
4.2 .... 3.4 .... I.S .... 

3.6 2.S 2.4 

-----1---------1--- ---------------------------
6SST 

6STT 

6SU7-
GTY 

6SVT 

6SZT 

Remote-Cutoff RF 
Pentode 

Duplex- Diode 
Medium-Mu Triode 

High-Mu Twin-Triode 

Diode Sharp-Cutoff 
RF Pentode 

SN 

SQ 

SBD 

7AZ 

Duplex-Diode High-Mu SQ 
Triode 

S-1 6.3 

8-1 6.3 

9-11 6.3 

8-1 6.3 

S-1 6.3 

0.15 2.25 300 100 

0.15 2.5 250 

0.3 1.0. 250 

0.3 2.3 300 150 

0.15 300 

5.5 7.0 

2.S 3.0 

6.5 6.0 

2.6 2.S 

0.004 
+ 

1.5 

0.004 
+ 

1.1 

-----1---------1--- ----------------------
6TI, 

6T5 

6T7-G 

UHF Triode Oscillator 7DK 5-1 6.3 0.225 3.5 

Electron-Ray Indicator 6R 

Duplex-Diode High-Mu 7V 
Triode 

9-26 6.3 0.3 

12-S 6.3 0.15 

200 2.6 .... 0.4.... 1.7 .... 

2501 

250 I.S 3.1 1.7 

----1--------- ---------------------
6TB 
6TB-A, 

Triple-Diode High-Mu 
Triode 

9E 6-2 6.3 0.45 1.0 

Metal tubes are shown in bold-face type. miniature tubes in italics. 

300 1.6.... 1.1 .... I.S .... 

IIlSubminiature type. 

~tl,~·~~~~ ~ KEY ~~~~~ 
6R 7 Al 70" 7V BBD 88K· 8N 

~@ 
KEY 
80 9E 



Service 

Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 

{ Amplifier 
Class A 
Amplifier 

-------
Class A 
Amplifier 

Class A 
Amplifier. 

-------
Class A 
Amplifier. 

Class A { 
Amplifier. 

Vertical { 
Defiection 
Amplifier. 

------
Class A 
Amplifier 

-------
Class A 
Amplifier 

Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier. 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

Class A 
Amplifier 

-------
Tuning 
Ind1cator 

-------
Class A 
Amplifier 

Class A 
Amplifier 

75 

Load 
Neg Plate Screen 

Rp. 
for Power I 

Plate Screen Milli- Milli- Gm• 
p Rated Out- Tube 

Volts Volts Grid am- am- Ohms Fac- Out-
put. I Type Volts peres peres pmhos tor put. Watts 

I Ohms 

25U 150 2.5 9.2 3.4 I,OUU.(JOU· 4,000 6SG? 
250 125 1.0 11.8 4.4 900,000 4,700 - - - 6SG7·GT 
100 100 1.0 8.2 3.2 250,000 4,100 - - -
--- --- --- --- --- ---- ------ --- --- -------
250 150 1.0 10.8 4.1 900,OOO§ 4,900 - - - 6SH? 

6SH7-GT 
----- --- --- --- ---- ------- --- --- --- "-_ .. _----

250 100 3.0 3.0 0.8 1,000,000* 1,650 - - - 6SJ7 
100 100 3.0 2.9 0.9 700,000 1,575 - - - 6SJ7-GT 
250 - 8.S 9.2 - 7,600 2.500 19 - -
180 - 6.0 6.0 - 8,200 2,300 19 - -
-------------------------------

250 100 3.0 9.2 2.6 800,0001 2,000 - - - 6SK7 
100 100 1.0 13 4.0 120.000 2,350 - - - 6SK7-GT 

------------ ---------
250 - 2.0 2.3 - 44,000 1600 70 - - 6SL7-GT 

--- --- --- --- ------- --------- --- ----....1.---
250 - 8.0 9.0 - 7,700 2600 20 - - 6SN7-GT 

90 - 0 10 - 6,700 3000 20 - -
------------------.. - --- ---------

250 - 8.0 9.0 - 7,700§ 2,600 20 - - 6SN7-GTA 
90 - 0 10 - 6,700§ 3,000 20 - - 6SN7-GTB, 

Max positive pulse plate voltage. 00 =1500 volts; max plate dissipation Ell = 
7.5 watts; max doc cathode current =20 rna 

-------
250 - 2.0 1.1 - 85,OOO§ 1175 1100 - - 6SQ7 
100 1.0 0.5 1I0,OOO§ 925 100 6SQ7-GT 

-.---------- -------
250 9.0 9.5 8,500 1,900 16 6SR7 

6SR7-GT 
--- ----------------------------

250 100 3.0 9.0 2.0 I,OOO.OOO§ 1,850 - - - 6SS7 

--- --------- ---------- --- ---- --- -------
250 - 9.0 9.5 - 8.500 1,900 16 - - 6ST? 

--- ------ --- ------------------- -------
250 - 2.0 2.3 - 44.000 1.600 70 - - 6SU7-GTY 

--- ------ --- ------- ------ ------ -------
250 150 1.0 7.5 2.8 1.500,OOO~ 3.600 - - - 6SV7 
100 100 1.0 3.7 1.4 700,000 2.600 - - -
--- ------------ ----- ------ --- --- ------

250 - 3.0 1.0 - 58.000 1.200 70 - - 6SZ7 

------------ ---------
80 - Rk= 18 - 1,860§ 7.000 13 - - 6T4 

150 
------

Plate voltage =250 thru 1 meg, target voltage =250 (Eg = -22 volts for max 6T5 
illumination) (Eg =0 volts for min illumination) 

250 - 3.0 1.2 

------------
250 - 3.0 1.0 
100 - 1.0 0.8 

§ Approximate. 
... Without external shield. 
t Zero signal. 

- 62,000 

--------
- 58.000§ 
- 54.000§ 

• Grids 3 and 5 are screen. Grid 4 is signal-
input grid. 

# Conversion transconductance. 
+Maximum. 
¥Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
oJoScreen supply voltage. 
OOAbsolute maximum rating. 

:t: Plate-to-plate. 
• Per section. 
+Design maximum rating. 

1.050 65 -

---------
1,200 70 -
1.300 70 -

EIlFor both sections. 
* Minimum . 

- 6T7-G 

---
-, 6T8 
- 6T8-A, 

, Heater warm-up time controlled for 
series·string service. 

I Plate supply voltage. 
II Input plate. 
a-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

1--Section 1. 
.-section 2. 
.-A resistor of 3 ohms must be put in series 

with heater . 
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Capacitance in 

Base 
Micromicrofarads 

Classification Out- Fila- Fila- Max Max Max Tube by Con- line ment ment Plate Plate Screen 

Input I Type nec-Construction tions Dwg Volts Amp Watts Volts Volts out-I Grid-
put plate 

6U3 Half-Wave High- 9BM 6-4 6.3 0.9 - Tube Voltage Drop: 
Vacuum Rectifier 16 volts at 180 rna d-c 

----- ._----- ------
6U4-GT Half-Wave High- 4CG 9-13 6.3 1.2 - Tube Voltage Drop: 

Vacuum Rectifier 21 v at 250 rna d-c 

---~-- ----------- --- --- --- ---
6U5 Electron~Ray Indicator 6R 9-26 6.3 0.3 - 2851 Max target voltage =285 

M in target voltage = 125 

----- ----------- --- --- --------- ---

6U6-GT Beam Power Amplifier 7AC 9-11 6.3 0.75 11 200 135 - - -

----- ----------- --- --- --- ------ ---------------
6U7-G Remote-Cutoff RF 7R 12-4 6.3 0.3 2.25 300 100 5.0 9.0 0.007 

Pentode ... 
----- ------------------
6U8 Triode-Pentode 9AE 6-2 6.3 0.45 2.8 300 150 Pentode Section 
6U8-A '\I 

2.7 300 - Triode Section 

--- --------- ---
6V3 Half-Wave 9BD 6-7 6.3 1.75 - Tube Voltage Drop: 
6V3-A High-Vacuum 

Rectifier 
T-X 2.7 19 v at 250 rna d-c 

--- ---- ------
6V4 Full-Wave. High- 9M 6-4 6.3 0.6 - Tube Voltage Drop: • Vacuum Rectifier 20 v at 45 rna d-c 
----- ------------
6V5-GT Beam Power Amplifier 6AO 9-11 6.3 0.45 12 315 285 -

I 
- I 

-

----- ----------- --- --- --- ------------
6V6 Beam Power Amplifier 7AC 8-6 6.3 0.45 12 315 285 Single Tube 

2 Tubes. Push-pull 

6V6-GT Beam Power Amplifier 7AC 9-11 6.3 0.45 12 315 285 Single Tube 
6V6-GTA'\I or 

9-41 
- - 2 Tubes. Push-Pull 

9.0 315 - Triode Connection 
(G, & P tied) 

------ ----------- --- --- ---- --- --- --- ---
6V7-G Duplex-Diode 

MedlUm-Mu Triode 
7V 12-8 6.3 0.3 - 250 - 2.0 3.5 1.7 

----------------- ._-- --- --- --------------- ------
6V8 Triple-Diode. High-Mu 9AH 6-2 6.3 0.45 1.0 300 - - - -

Triode 
-------------.--------- ------------------------
6W2 Half-Wave High- 6X2 T-X 6.3 0.08 - - - - - -

V oltage Rectifier 
---------

6W4-GT Half-Wave High- 4CG 9-11 6.3 1.2 3.5 Tube Voltage Drop: 
Vacuum Rectifier or 21 v at 250 rna d-c 

9-41 
----- ----------- --- --- --- ---
6W5-G Full-Wave High"Vacuurn 6S 12-7 6.3 0.9 - Tube Voltage Drop:. 

Rectifier 24 v at 90 rna d-c 

Metal tubes are shown in bold-face type, miniature tubes in italics. @Subrniniature type. 

~$5~$ 3 3 •• 6 3 

2 'K 2 '::y8 7 ,.- 8 'I\EY8 ' 
4CC 6AO 6R 6S 

~ 
KEY 

7V 9AH nD 

LEAD 
(TOP) cWSINGLE 

DOUBLE 
LEADS 

eX2 

8aM 

~~ 
KEY KEY 
7AC 7R 

9M 



Service 

TV Damp-
er Servicea 
~----~ 

Half-Wave l 
Rectifier 
TV Damp-
er Servicea 

--------
Tuning 
Indicator 

-------

Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

Class A 
Amplifier 

-------
TV Damp-
er Servicea 

Full-Wave 
Rectifier 

------
Class A 
Amplifier 

------
Class A 

I Amplifier 

Class ABI 
Amplifier 

Class A 
Amplifier 
Class ABI 
Amplifier 
Vertical 
Deflection 
Amplifier 

-------
Class A 
Amplifier 

-------
Class A 
Amplifier 

TV Flyback 
Rectifiera 

-------
TV Damp-
er Servicea 

Full-Wave 
Rectifier 

Load 
Neg Plate Screen for Power 

Plate Screen MiIIi- MiIIi- Rp. G m • I' Rated Out-
Volts Volts Grid Fac- Out- put, Volts am- am- Ohms I'mhos tor peres peres put. Watts 

Ohms 

Max d-c output current =180 rna; max peak inverse 
max peak current =400 rna 

voltage = 4,000 volts; 

Max d~c output current = 125 rna; max peak inverse voltage = 1250 volts; rms 
supply voltage =350 volts; max peak current =600 rna 
Max d-c output current = 125 rna; max peak inverse voltage ~ =3850 volts; 
max peak current =600 rna 

Plate voltage =250 thru 1 meg, target voltage =250 (E" = -22 volts, shadow 
=0°) (E" =0 volt, shadow =90°, plate current =0.24 rna, target current§ = 

4 rna) 

200 135 14.0 55t 3.0t 20,000 6,200 - 3,000 5.5 

---- --- --- --- --- ----- --- --- --- ----
250 100 3.0 8.2 2.0 800,OOO§ 1.600 - - -

--- ------ --- ---------
250 110 Rk= 10 3.5 

68 
400,OOO§ 5,200 - - -

150 - Rk= 18 -
56 

5,OOO§ 8,500 40 - -

Max d-c output current =135 rna; max peak inverse voltage I!l =6000 volts; 
max peak current =800 rna 

Max d-c output current =90 rna; rms supply voltage per plate =350 volts 

315 22.'; 13 34t 2.2t 77,OOO§ 3,750 - 8,500 5.5 
250 250 12.5 45t 4.5t 52,OOO§ 4.100 - 5,000 4.5 
--- --- ------ --- ----- ------ --- ---

315 225 13 34t 2,2t 80,OOO§ 3.750 - 8,500 5.5 
250 250 12.5 45t 4.5t 50,OOO§ 4,100 - 5,000 4,5 
180 180 8.5 29t 3t 50,OOO§ 3,700 - 5,500 2.0 
285 285 19 701 4t 70,OOO§ 3,600 - 8000t 14 
250 250 15 70t 5t 60,OOO§ 3,750 - 10000t 10 

315 225 13 34t 2.2t 80,OOO§ 3,750 - 8,500 5.5 
250 250 12.5 45t 4.5t 50,OOO§ 4,100 - 5,000 4.5 
180 180 8.5 29t 3.0t 50,OOO§ 3,700 - 5,500 2.0 
285 285 19 70t 4.0t - - - 8,OOOt 14 
250 250 15 70t 5.0t - - - 10000t 10 
250 - 12.5 49.5 - 1.960§ 5,000 9,8 - -

Max positive pulse plate voltage, 00 = 1200 volts; max d-c cathode current 
=35 rna 

250 - 20 8.0 - 7,500 1,100 8.3 20,000 0.350 

--- ------ --- --- -------------- ---
250 - 3,0 1.0 - 58,OOO§ 1,200 70 - -
100 - 1.0 0.8 - 54,OOO§ 1,300 70 - -

Max d-c output current =0.5 rna; max peak inverse voltage ~ =25,000 volts 

Max d-c output current =125 rna; 
max peak current =750 rna 

max peak inverse voltage ~ =3850 volts; 

Max d-c output current =90 rna; max peak inverse voltage = 1250 volts; -max 
rms supply voltage per plate =325 volts; max peak current per plate =270 rna 

§ Approxlmate. $For both sections. 
* Minimum. 
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Tube 
Type 

6US 

------
6U4-GT 

------
6U5 

------
6U6-GT 

------
6U7-G 

------
6U8 
6U8-A' 

------
6VS 
6VS-A 

6V4 

-------
6V5-GT 

-------
6V6 

6V6-GT 
6V6-

GTA, 

------
6V7-G 

-------
6V8 

------
6WlI 

6W4-GT 

-------
6W5-G 

A Without external shield_ 
t Zero signal . , Heater warm-up time controlled for 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
#Conversion transconductance. 
+Maximum. 
.Grids 2 and 4 are screen, Grid 3 is signal-

input grid. 
IIIScreen supply voltage. 
[!]Absolute maximum rating. 
t Plate-to-plate, 
.Per section. 
~Design maximum rating. 

series-string service. 
I Plate supply voltage. 
II Input plate, 
,-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

l-Section 1. 
r-Section 2. 
4-A resistor of 3 ohms must be put in serics 

with heater, 
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Capacitance in 

Base 
Micromicrofarads 

Classification Out- Fila- Fila- Max Max Max Tube by Con- line ment ment Plate Plate Screen 

Input I 
Type nec-Construction tions Dwg Volts Amp Watts Volts Volt. out-I Grid-

put plate 

6W6-GT Beam Power Amplifier 7AC 9-11 6.3 1.2 10 300 150 Pentode Connection 
or 

9-41 
7.5 300 - Triode Connection 

(G, & P tied) 

----- ----------- --- --- --- --- ------
6W7-G Sharp-Cutoff Pentode 7R 12-8 6.3 0.15 0.5 300 300 5.0 S.5 0.007 • ---------------- --- ---------------------------
6Xe Half-Wave High-Voltage 6X2 T-X 6.3 0.09 - - - - - -

Rectifier 
---------

6X4 Full-Wave High-Vacuum 5BS 5-3 
Rectifier 

6.3 0.6 - Tube Voltage Drop:. 
22 v at 70 rna d-c 

----- ----------- --- --- --- ---
6XI Full-Wave High-Vacuum 6S 8-6 6.3 0.6 - Tube Voltage Drop:. 
6X5-GT Rectifier 9-11 22 v at 70 rna d-c 

------------
6X8 Triode-Pentode 9AK 6-2 6.3 0.45 2.0 250 250+ Pentode Section 

Converter 

6X8-A'If 1.5 250 - Triode Section 

--- --- ------------
6Y3-G Half-Wave High-

Voltage Rectifier 
4AC 12-8 6.3 0.7 - - - - - -

----- ----------- ------------------------------
6Y6-G Beam Power 7AC 14-3 6.3 1.25 12.5 200 135 15.0", 11.0 ... 0.7 AI 
6Y6-GA Amplifier T-X - - -
6Y6-GT 9-11 

----- ----------- --- --- --- ------ ---
6Y7-G Twin-Triode Power SB 12-7 6.3 0.6 11.5$ 250 - Both Sections in 

Amplifier Push-pull 
----- ------------ --- --- --- --- ------

I I 6Z5 Full-Wave High-Vacuum 6K 12-5 {6.3 O.S ) - - - - - -
Rectifier 12.6 0.4 J ----- ----------- ------ _._- --- ------

6Z7-G Twin-Triode Power SB 12-7 6.3 0.3 4.0. ISO - Both Sections in 
Amplifier Push-pull 

----- ----------- --- --- --- ---
6ZY5-G Full-Wave High-Vacuum 

Rectifier 
6S 12-7 6.3 0.3 - Tube Voltage Drop:. 

IS v at 40 rna d-c 
----- ----------.- --- --- --- ------
7A4 Medium-Mu 5AC 9-30 6.3 0.3 2.5 300 - 3.4 3.0 4.0 

Triode 
---------------------------

7A5 Beam Power Amplifier 6AA 9-31 6.3 0.75 5.5 125 125 - - -

----- ---'"---------- --- --- ._-- --- ---
7A6 Twin Diode 7AJ 9-30 6.3 0.15 - Tube Voltage Drop:. 

11 v at 16 rna d-c 
----- ----------- --- --- --- ------

I I 7A7 Remote-Cutoff RF SV 9-30 6.3 0.3 4.0 250 100 6.0 7.0 0.005 
Pentode • ----- ------------ --- --- --- --- ------

7AS Octo de Converter BUt 9-30 6.3 0.15 1.0 300 100 Osc Igl = 0.4 ina 
Rg1 =50,000 ohms 

----- ----------- --- --- --- ------ ---
7AB7 Sharp-Cutoff RF 8BO 9-32 6.3 0.15 1.2 300 150 3.5 I 4.0 I 0.06 

Pentode • Metal tubes are shown in bold-face type, miniature tubes in italics. @Subminiature type. 

~~D~M.ofJ\ ~~.~~~ 
Kn KEY Ktv Ktv 

LEAD 
(TOP) ~

"NGL[ 

DOUBLE 
LEADS 

4AC SAC 585 6AA 6K 6S 'X2 

~=_ $ @ __ s ~4 ~. 6 ~_ $_= -- --- [:1=- - -

I I I I I I 8 
KEY Ktv !lEY !lEY KEY Ktv 
7AC 7AJ 711 88 au av 



Service 

Class A 
Amplifier 
Vertical 
Deflection 
Amplifier 

Class A 
Amplifier 

Plate Screen g~~ 
Volts Volts Volts 

Plate Screen 
Milli- MiIIi-
am

peres 
am-

peres 

I I Load 
for Power 

R p' Gm , I F:C-I Rated Out-
Ohms "mhos tor Out- put, 

put, Watts 
Ohms 

{ :~~ I ~~~ I ~l~~ I ::~ I ::~~ I ~::~~~:I ::~~~ I - I ::~~~ I ~:~ 
1 225 - 30 22 - 1,600§ 3,SOO 6.2 - -
~ Max posItIve pulse plate voltage3 ~ = 1200 volts; max d-c cathode current = 
l 60 rna 

250 
1

100 I 3.0 I 2.0 11,500,000§11, 225 1 

Tube 
Type 

79 

6W6-GT 

6W7-G 

TV Flyback Max doc output current =0.2 rna; max peak inverse voltage =17,000 volts; 6X2 
Rectifiera max peak current =80 rna 

Full-Wave 
Rectifier 

Max d-c output current =70 rna; max peak inverse voltage = 1250 volts; rms 
supply voltage per plate =325 volts; max peak current per plate =210 rna 

--------1--------------------------------------------
Full-Wave 
Rectifier 

Max d-c output current =70 rna; max peak inverse voltage =1250 volts; rfiS 
supply voltage per plate =325 volts; max peak current per plate =210 rna 

----------,---,---,----~--,-----,---,---,---,---

Class A 250 150 Rk = 7.7 1.6 750,000§ 4,600 
Amplifier 200 

Class A 100 - Rk = S.5 6,900§ 5,SOO 40 
Am pEfier 100 

Half-Wave 
Rectifier 

Max d-c output current =7.5 rna; max peak inverse voltage =14,000 volts; 
max rrus supply voltage =5.000 volts; max peak current =100 rna 

Class A 
Amplifier 

200 135 14 61t 2.2§t IS,300§ 7,100 2,600 6.0 

Class B 250 - 0 5.3t 14000t S.O§ 
___ A_m_p_l~~__ __ __ ~ ____ ~ ______ ~_+~~ ____ ~ ________ ~ ____ ~ __________ ~ __ __ 

Full-Wave 
Rectifier 

Max d-c output current =60 rna; max peak inverse voltage =1500 volts 

-------1----------------------------------------------;-----
I - I 0 1 4.!t I - IInput signal =0.320wattsI12000tI4.2 Class B 

Amplifier 
180 

------- ----'-----------'----'------'-------------------'---------
Full-Wave 
Rectifier 

Max d-c output current =40 rna; max peak inverse voltage = 1250 volts; max 
rros supply voltage per plate =325 volts; max peak current per plate =120 rna 

Class A 250 - 8.0 9.0 - 7,700§ 2,600 20 
20 

6X4 

6X5 
6X5-GT 

6X8 

6X8-A'Il 

6Y3-G 

6Y6-G 
6Y6-GA 
6Y6-GT 

6Y7-G 

6Z5 

6Z7-G 

6ZY5-G 

7A4 
Amplifier 90 - 0 10 - 6,700§ 3,000 

--------- ------ ----------1------ --- ---- ------ -------
Class A 
Amplifier 

Half-Wave 
Rectifier 

110 110 7.5 40t 3.0t 16,000§ 5,800 2,500 1.5 

Max d-c output current per plate =8 rna; max rms supply voltage per plate::::s 
150 volts; max peak current per plate =45 rna 

7A5 

7A6 

------- -----,------,-----.,---------;------------,-----------,------,---

Class A 250 100 3.0 9.2 2.6 SOO,OOO 2,000 - I - I 7A7 
Amplifier 

------ --- --- -.-- --- ---------- -----'-----'---1-- -----
Converter 250 100 3.0 3.0 3.2 700,000§ 550 # Ec2 (Osc Plate) =250 

thru 20,000 ohms 
Ic2=4.2 rna 

7A8 

------- --- --- --- --- --- ----- -----1----,-----.,-----

I - I Class A 
Amplifier 

,AK 

250 100 2.0 4.0 1.3 500,000§ 1,800 7AB7 

§ Approximate. 
.&. Without external shield. 
t Zero signal. 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
# Conversion transconductance. 
.Maximum . 
• Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
""Screen supply voltage. 
[j]Absolute maximum rating. 
t Plate-to-plate. 
+Per section. 
~Design maximum rating. 

EBFor both sections. 
* Minimum . 
'U Heater warm-up time controlled for 

series-string service . 
S Plate supply voltage. 
II Input plate. 
a-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

I-Section 1. 
2-Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater. 



ISU 

Tube 
Type 

7AD7 

Classification 
by 

Construction 

Power Amplifier 
Pentode 

---------------
7AF7 

7AG7 

Medium-Mu 
Twin Triode 

Sharp-Cutoff RF 
Pentode 

Base 
Con-
nec-
tions 

8V 

---
8AC 

8V 

Out- Fila- Fiia- Max 
line ment ment Plate 
Dwg Volts Amp Watts 

9-31 6.3 0'.6 10 

--- ---------
9-30' 6.3 0'.3 2.5. 

9-30' 6.3 0'.15 2.0 

Max Max 
Plate Screen 
Volts Volts 

30'0' 150' 

------
300' 

300 300 

Capacitance in 
Micromicrofarads 

Input I 
11.5 

---
2.2 

7.0' 

out-I Grid 
put plat~ 

7.5 

---
1.6 

6.0' 

0'.03 
+ 

--
2.3 
+ 

0'.00 
+ --·--1----·---_·_------------------------

7AH7 Remote-Cutoff RF 
Pentode 

8V 9-30' 6.3 0'.15 2.0' 300 30'0' 7.0' 6.5 D.D~ 

+ 
----1---------------------------------
7A]7 Sharp-Cutoff RF 

Pentode 
8V 9-30' 6.3 0'.3 1.0' 300' 10'0' 6.0' 6.5 D.O~ 

+ ------------------------------------
9.5 0'.7 7AK7 Sharp-Cutoff 8V 

Dual-Control Pentode 
9-31 6.3 0'.8 8.5 20'0' 100' 12.0' 

lAN7 Twin Triode 9DD 6-2 7.0' 0.3 2.0'. 180' 2.3,.& 0'.45,.& 1.2, 
2.3, 

----- --------------------------
7AU7'1\ Medium-Mu 9A 6-2 r·o 0'.3 } 2.75 300' 1.8 2.0' l.5 

Twin Triode 3.5 0.6 • 
7B4 High-Mu Triode 5AC 9-30 6.3 0'.3 300' 3.6 3.4 1.6 

----------------------------------
7B5 

7B6 

7B7 

Power Amplifier 
Pentode 

6AE 9-31 6.3 

Duplex-Diode High-Mu 8W 
Triode 

Remote-Cutoff RF 
Pentode 

8V 

9-30 6.3 

9-30' 6.3 

0.4 8.5 315 285 

0'.3 0'.5 30'0' 

0'.15 2.25 300 100' 5.0' 6.0' O.D( 
+ ------1------------------------1---'----'--

7B8 Pentagrid Converter 8Xt 9-30' 6.3 0'.3 1.0' 30'0' 100' Osc Ig1 =0'.4 rna 
Rgl =50',0'0'0' ohms 

----- ----------- --- --- --------------------
7C4 High-Frequency Diode 4AH 9-30' 6.3 0.15 Tube Voltage Drop: 

11 v at 10 rna doc 
----- ----------- --- --- --- --- ---1-----,---,----;----,---
7C5 

7C6 

7C7 

7E5 

7E6 

Beam Power Amplifier 6AA 9-31 6.3 

Duplex-Diode High-Mu 8W 
Triode 

Sharp-Cutoff Pentode 8V 

9-30' 6.3 

9-30 6.3 

High-Frequency Triode 8BN 9-30' 6.3 

Duplex-Diode 
Medium-Mu Triode 

8W 9-30' 6.3 

0'.45 12 

0'.15 0'.6 

0.15 1.0 

0.15 4.0 

0.3 2.5 

Metal tubes are shown in bold-face type, miniature tubes in italics. 

315 285 

30'0 

300 100 5.5 

250 3.6 

250 

@Subminiature type. 

6.5 

2.8 

0.0( 
+ 

1.5 

$~$$$$~ 
KEY KEY KEY KEY KEY KEY KEY 
4AH SAC 6AA 6AE SAC 8BH 8V 

$$f) 
KEY KEY 
IW 8l( 9A .00 



Plate Service Volts 

Class A 250 
Amplifier. 

Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

250 

250 

100 
250 

Neg Plate 
Screen Milli-
Volts Grid 

Volts am-
peres 

10 9.0 

250 Rk = 6.0 
250 

250 Rk = 6.8 

\00 
100 

250 

1.0 5.7 
3.0 2.2 

Screen 
Milli- Rp> G m , 
am- Ohms J.'mhos 

peres 

7.600 2.100 

2.0 1,000,000* 4,200 

1.9 

1.8 
0.7 

l,OOO,OOO§ 3,300 

400,OOO§ 2,275 
I,OOO,OOO§ 1,575 

Load 
for Power 

" Rated Out-Fac- Out- put, tor put, Watts 
Ohms 

IG 

------- ------ -_.- --- --- ---_. --- ---'----'---

Class A 
Amplifier 

150 
150 
150 

90 
gO 
90 

o 
II 
o 

40 21 
2.5+ 0.45 
2.0+ 60+ 

11,500§ 6,000 E,3 =0 volts 
E,3 =0 volts 
E,3 =9.5 volts 

----- --- --- ------ ---- ------- ---,------;---
Class A 
Amplifier. 

90 

Class A 250 
Amplifier. 100 

1.5 

8.5 
o 

12 

10.5 
11.8 

4,000 6,000 

7,700§ 2,200 
6,500§ 3,100 

24 

17 
20 

Vertical Max positive pulse plate voltage3 ~ = 1,200 volts; max d-c cathode current = 
Deflection 20 rna 
Amplifier. 

Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

250 

315 
250 

2.50 
100 

250 
250 

2.0 0.9 

21 
18 

25.5t 
32t 

2.0 0.9 
1.0 0.4 

4.0t 
5.5t 

66,000 1,500 

75,000 2,100 
68.000 2,300 

100 

91.000~ 1,1 00 100 
110,OOO§ 900 100 

250 100 3.0 8.5 1.7 751.000 1.750 
100 100 3.0 8.2 1.8 300,000 1,675 

9,000 4.5 
7,600 3.4 

Tube 
Type 

7AD7 

7AF7 

7AG7 

7AH7 

7A]7 

7AK7 

7AN7 

7AU7'\f 

7B4 

7B5 

7B6 

7B7 

81 

Converter 250 10013:0 3.5'- 2.7 36O,000§ 550 # E-'2-(-O-s-c-P-la-t-e~) -=-2-5-0- --7-B-8--
thru 20,000 ohms 
1,2=4.0 ma 

Half-Wave Max d-c output current = 5.0 rna; max rms supply voltage = 117 volts 7C4 
Rectlfier 

Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

315 
250 

250 
100 

225 
250 

13.0 34t 
12.5 45t 

1.0 1.3 
o 1.0 

2.2t I 
4.5t 

77.000§ 3.750 
52,OOO§ 4,100 

100,OOO§ 1.000 100 
100,OOO§ 850 85 

8,500 5.5 
5,000 4.5 

7C5 

7C6 

250 100 3.0 2.0 0.5 2,OOO,OOO§ 1,300 7C7 

180 3.0 5.5 12,000 3,000 36 7E5 

250 9.0 9.5 8,500 1,900 16 7E6 

§ Approximate. 
At. Without external shield. 
t Zero signal. 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
# Conversion transconductance. 
+Maximum. 
.Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
+Screen supply voltage. 
~Absolute maximum rating. 
t Plate-to-plate . 
• Per section. 
~Design maximum rating. 

EBFor both sections. 
* Minimum. 
~ Heater warm-up time controlled for 

series-string service . 
I Plate supply voltage. 
II Input plate. 
3-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

l-Section 1. 
2-Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater_ 



III 

Tube 
Type 

7E7 

7F7 

7FS 

7G7 

7GS 

7H7 

Classification 
by 

Construction 

Duplex-Diode 
Remote-Cutoff Pentode 

High-Mu Twin Triode 

High-Frequency Twin 
Triode 

Sharp-Cutoff Pentode 

Sharp-Cutoff 
Twin Tetrode 

Semi-Remote-Cutoff 
RF Pentode 

Base Out- Fita-Con- line ment nec- Dwg Volts tiona 

SAE 9-30 6.3 

SAC 9-30 6.3 

SBW 9-32 6.3 

SV 9-30 6.3 

SBV 9-32 6.3 

SV 9-30 6.3 

Fita-
ment 
Amp 

0.3 

0.3 

0.3 

Max Max 
Plate Plate 
Watts Volts 

2.0 250 

1.0. 250 

3.5. 300 
3.5m 

0.45 1.5 250 

0.3 1.5. 300 

0.3 2.5 300 

Max 
Screen 
Volts 

I 100 

100 

150 

150 

Capacitance in 
Micromicrofarads 

I lout-I Grid-nput put plate 

4.6 4.6 

2.S 1.4 

9.0 7.0 

3.4 2.6 

S.O 7.0 

0.005 
+ 

1.6 

0.007 
+ 

0.15 
+ 

0.004 
+ 

----- ----------- --- --- --- -------- ----1·----'-----'---
7]7 

7K7 

7L7 

7N7 

Triode Heptode 
Converter 

SBL 9-30 6.3 

Duplex-Diode High-.Mu SBF 9-30 6.3 
Triode 

Sharp-Cutoff Pentode 

Medium-Mu Twin 
Triode 

SV 9-30 6.3 

SAC 9-31 6.3 

0.3 

0.3 

0.3 

0.6 

0.5 300 
l.25 

150 

250 

4.0 300 

2.5. 300 

100 Osc I g l =0.4 rna 
Rgl =50,000 ohms 
Triode Section 

125 S.O 6.5 0.01 
+ 

-------------- ---- ----- ------- ---1---'-----'---
Pentagrid Converter SAL 9-30 6.3 0.3 1.0 300 100 Osc I g l =0.5 rna 707 

., Rgl =20,000 ohms 
--------------- --- --- ------------ --:---1--,--,--

DW~:~Pe~~:toff SAE 9-30 6.3 0.3 2.0 250 125 5.6 15.3 10.~4 7R7 

Pentode 
-------------- -----------------
7S7 Triode-Heptode 

Converter 
8BL 9-30 6.3 0.3 0.6 300 100 Osc Igl =0.4 rna 

Rg1 =50,000 ohms 

----- ----------- -------- ----------1---:------
7T7 

7V7 

7W7 

Sharp- Cutoff RF 
Pentode 

Sharp-Cutoff RF Pen
tode 

SV 9-30 6.3 

SV 9-30 6.3 

SBJ 9-30 6.3 

0.3 3.0 300 15,0 7.5 5.5 0.005 

0.45 4.0 300 150 

0.45 4.0 300 150 

----- -------------1-------------- ---'----'----'-----'----
7X6 High-Vacuum Rectifier- 7AJ 9-31 6.3 

Doubler 
1.2 Tube Voltage Drop:. 

22 v at 150 rna d-c 

--------------- --- --- ---- --- --- --..,---:---,.----,---

300 1-1 I-I 7X7 SBZ 9-31 6.3 0.3 

---- ----------- --- --- ------- ---'---=---'-----'----
7Y4 Full-Wave High-Vacuum 5AB 9-30 6.3 

Rectifier 
0.5 Tube Voltage Drop:. 

22 v at 70 rna d-c ----- ------------------------,---'------------
7Z4 Full-Wave High-Vacuum 5AB 9-31 6.3 

Rectifier 
0.9 

Metal tubes are shown in bold-face type, miniature tubes in italics. 

a8L IBV 18W lIZ 

- ITube Voltage Drop:. 
40 v at 100 rna 

@Subminiature type. 

IV 



Service 

Class A 
Amplifier 

Plate 
Volts 

250 

---
Class A 250 
Amplifier. 

Class A 250 
Amplifier. 

Class A 
Amplifier 

250 

Class A 250 
Amplifier. 

Class A 250 
Amplifier 

100 
-~----- ---

Screen 
Volts 

I 100 

---

100 

100 

150 

100 
---

Neg Plate 
Milli-Grid 

Volts am-
peres 

3.0 7.5 

--- ---
2.0 2.3 

Rk ~ 6.0 
500 

2.0 6.0 

2.5 4.5 

Rk~ 10 
ISO 
1.5 7.5 
--_. ---

Screen 
Milli- Rp. Gm • 
am- Ohms ,umhos 

peres 

1.6 700,OOO§ 1,300 

--- ~--- ----
44,000§ 1,600 

3,300 

2.0 SOo,OOO§ 4,500 

O.S 225,000§ 2,100 

3.2 SOO,OOO§ 4,000 

2.6 350,000§ 4,000 
--- -----

Load 
for 

JI. Rated Fae- Out-tor put, 
Ohms 

--- ---
70 

48 

Power 
Out-
put. 

Watts 

---

Tube 
Type 

7E7 

7F7 

7F8 

7G7 

7G8 

7H7 

Converter 250 100 3.0 1.4 2.S 1,500,000§ 290# Eb (Triode Ose) ~ 7J7 

Class A 
Amplifier 

Class A 
Amplifier 

250 

250 

Class A 250 
Amplifier. 

Converter 

Class A 
Amplifier 

250 

250 
100 

100 

100 

100 
100 

2.0 2.3 

1.5 4.5 

S.O 9.0 

2.0 3.5 

1.0 5.7 
1.0 5,5 

1.5 

8.5 

2.1 
2.2 

44,000 1,600 

1,000,000§ 3,100 

7,700 2,600 

1,000,000§ 550 # 

1,000,000§ 3,200 
350,000§ 3,000 

250 thru 20,000 ohms 
Ib (Triode) ~5.0 rna 

70 

20 

------- --------------- ----- ----1---'----'---
Converter 250 100 2.0 I.S 3.0 1,250,000§ 525 # Eb (Triode Osc) ~250 

thru 20,000 ohms 
h (Triode) ~5.0 ma 

------- --- ---- --- --- --- ----- ---1-----;----;---
Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

250 

300 

300 

150 

150 

150 

1.0 10.8 

Rk~ 10 
160 

4.1 900,000 4,900 

3.9 300,OOO§ 5,SOO 

3.9 300,000 5,SOO 

7K7 

7L7 

7N7 

7Q7 

7R7 

7S7 

7T7 

7V7 

'lW7 

Rectifier or Max d-c output current per plate =75 rna; max peak inverse voltage =700 7X6 
Doubler volts; rms supply voltage per plate ~235 volts; max peak current per plate ~ 

450 rna 

Class A 
Amplifier 

Full-Wave 
Rectifier 

Full-Wave 
Rectifier 

250 1.0 11.9 67,000 11,500 1100 

Max d-c output current =70 rna; max peak inverse voltage = 1250 volts; max 
rms supply voltage per plate ~325 volts; max peak current per plate =210 rna 

Max d-c output current = 100 rna; max peak inverse voltage =1,250 volts; max 
rrns supply voltage per plate ~325 volts; max peak current per plate ~300 ma 

§ Approximate. E9For both sections. 
* Minimum. 

7X7 

7Y4 

7Z4 

83 

A Without external shield. 
t Zero signal. ~ Heater warm-up time controlled for 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
# Conversion transconductance. 
+Maximum. 
.Grids 2 and 4 are screen. Grid 3 is signal· 

input grid. 
+Screen supply voltage. 
[!]Absolute maximum rating. 
t Plate-to-plate. 
+Per section. 
~Design maximum rating. 

series-string service . 
I Plate supply voltage. 
II Input plate. 
a-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cyele. 

1-Section 1. 
2--Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater. 



Capacitance in 

Base Micromicrofarads 

Tube Classification Con- Out- Fila- Fila- Max Max Max 

Input 1 

by line ment ment Plate Plate Screen Type Construction nec- Dwg Volts Amp Watts Volts Volts out-I Grid-tions put plate 

8AU8~ Triode-Pentode 9DX 6 3 8.4 0.45 3.0 300 150 Pentode Section 

2.5 300 - Triode Section 

----- ------------------------------
8AWB-A~ Triode-Pentode 9DX 6-3 8.4 0.45 3.25 300 150 Pentode Section 

1.0 300 - Triode Section 

----- ----------------- ------ ------------------
8BA8-A~ Triode-Pentode 9DX 6-3 8.4 0.45 3.25 300 150 Pentode Section 

2.0 300 - Triode Section 

----- ----------- --- --- ------------
BBHB~ Triode-Pentode 9DX 6-3 8.4 0.45 3.0 300 150 Pentode Section 

2.5 300 - Triode Section 

----- -------------- --- ------------ ---
8BNB~ Duplex-Diode 

High-mu Triode 
9ER 6-3 8.4 0.45 1.5 300 - 3.6& 1 0.32& \ 2.5& 

Diode Sections 

----- ----------- --- --- ------------
8BQ7-A High-Frequency 

Twin Triode 
9AJ 6-2 8.4 0.3 2.0+ 250 - 2.61 1.21 1.2 

----- ----------- --------------------------- ---
8CG7~ Medium-mu 

Twin Triode 
9AJ 6-3 8.4 0.45 3.5+ 300 -

5.0Ell 
2.3& 2.2& 4.0& 

----- ------------------
BCM7~ Medium-mu 

Twin Triode 
9ES 6-3 8.4 0.45 1.25 500 - Section 1 (Pins 3, 6, 7) 

5.0 500 - Section 2 (Pins 1. 8, 9) 

------ --- ---------

8CN7~ Duplex-Diode Triode 9EN 6-2 { 8.4 O.225} 1.0 300 - 1.5&1 0.5&1 1.8& 4.2 0.45 
Diode Sections 

---------------------- ------------------------
BCS7~ Twin Triode 9EF 6-3 8.4 0.45 1.25 500 - Section 1 (Pins 6, 7, 8) 

6.5 500 - Section 2 (Pins 1. 3, 9) 

---------------- ---------------------
8SN7- Medium-mu 8BD 9-11 8.4 0.45 5.0+ 450 - 2.21& 0.7& 4.0.& 
GTB~ Twin Triode or 7.5 Ell 2.6.& 3.S,& 

9-41 

------------------
9AKB Tri ple- Diode Triode 9E 6-3 9.5 0.3 1.0 250 - Triode Section 

Diode Sections 

Metal tubes are shown in bold-face type, miniature tubes in italics. @)Subminiature type . • ' @ . .. 
I 
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Service 

Class A 
Amplifier 
Class A 
Amplifier 

Class A { 
Amplifier 

Class A 
Amplifier 

Class A J 
Amplifier l 
Class A 
Amplifier 

Class A 
Amplifier 
Class A 
Amplifier 

Plate 
Volts 

200 

150 

200 

65 
200 

200 

65 
200 

200 

150 

Screen 
Volts 

125 

-

150 

150 

150 

150 

125 

Neg 
Grid 
Volts 

Rk-
82 
Rk~ 

150 

Rk~ 
ISO 

o 
2.0 

Rk~ 
180 

o 
8.0 

Plate 
Milli-
am-

peres 

15 

9.0 

13 

42 
4.0 

13 

42 
S.O 

15 

9.5 

Screen 
Milli-
am-

peres 

:3.4 

-

3.5 

12.5 

3.5 

12.5 

3.4 

Rp' G m • 
Ohms "mhos 

150,000§ 7,000 

8,200§ 4,900 

400,000§ 9,000 

17,500§ 4,000 

400,000§ 9,000 

6,700§ 2,700 

150,000§ 7,000 

5,150§ 3,300 

Load 
for Power 

" Rated Out-Fac- Out- put. tor put, Watts 
Ohms 

40 - -

70 

18 

17 

------- --------------1---------------
Class A J 250 - 3.0 1.6 - 28,000§ 2,500 70 - -
Amplifier \ 100 - 1.0 1.5 - 21,000§ 3,500 75 - -
Horizontal Max doc output current + ~9.0 rna; voltage drop +: 2.6 volts at 9.0 rna doc 
Phase 
Detector 

------I--,----~,_____-_c__-__,--,_--__;--__;__-__,_--,_--

Class A 
Amplifier + 

Class A j 
Amplifier + l 

Vertica1 
Deflection 
Oscillator 
Vertical 
Deflection 
Amplifier 

Class A 
Amplifier 
Horizontal 
Phase 
Detector 

150 9.0 5,900§ 6,400 

250 - 8.0 9.0 - 7,700§ 2,600 
250 - 12.5 1,3 - - -

90 - 0 10 - 6,700§ 3,000 
--- ------------ -------

200 - 7.0 5.0 - 10,500§ 2,000 
Max d~c cathode current = 15 rna 

250 I - I S.O 120 I - I 4,100§14,4001 
Max positive pulse plate voltage 300 =2,200 volts; 
max d-c cathode current = 20 rna 

38 

20 - --
- - -
20 - -

---------
21 

IS 

250 1 - 1 3.0 1 1.0 I - 1 58,000§11,200 I 70 I - 1 -
100 - 1.0 0.8 - 54,000§ 1,300 70 - -

Max doc output current + ~5.0 rna; voltage drop +: 5 volts at 20 rna doc 

-----1---,-----,--,----.---.------.--,-----;----,----
250 I - I 8.5 110.5 I - I 7,700 12,200 I 17 I - I Vertical 

Deflection 
Oscillator 
Vertical 
Deflection 
Amplifier 

Max d-c cathode current =20 rna 

250 I - 110.5 119 I - 1 3,450 I 4,5001 15.51 - I -
Max positive pulse plate voltage3 ~ =2,200 volts; max d-c cathode current 
~30 rna 

------ -----,----,--,--------,------,-----,------;---,-------,----

2~g I = I ~.O 115.0 1 = 1 ggg~1 ~:gggi ~g 1 = I Class A ( 
Amplifier+\ 
Vertical ( 
Deflection 1 
Amplifier + l 

Class A { 
Amplifier 
Video and 
Audio De
tectors 

Max positive pulse plate voltage3 ~ =1,500 volts; 
max d-c cathode current =20 rna 

250 I - 1 3.0 11.0 1 - I 5S,000§1 1, 2001 70 1 - I -
Max doc output current of diode 1 (pins 6 and 7) ~ 1.0 rna; max doc output 
current of dIode 2 (pins 2 and 3) and diode 3 (pins 1 and 7) ~10 rna 

§ ApprOXImate. EBFor both sectIOns . 
* Minimum. 

85 

Tube 
Type 

8AU8~ 

8AW8-A~ 

8BA8-A ~ 

8BH8~ 

8BN8~ 

8BQ7-A 

8CG7-~ 

8CM7~ 

8CN7~ 

8CS7~ 

8SN7-
GTB~ 

9AK8 

.. Without external shield. 
t Zero signal. ~ Heater warm-up time controlled for 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
# Conversion transconductance. 
+Maximum. 
'IGrids 2 and 4 are screen. Grid 3 is signal-

input grid. 
..-Screen supply voltage. 
(!]Absolute maximum rating. 
t Plate-to-plate. 
+Pe section. 
~Design maximum rating. 

series-string service. 
S Plate supply voltage_ 
II Input plate. 
3-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle . 

,-Section l. 
2-Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater. 
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Capacitance in 

Base Micromicrofarads 
Classification Out- Fila- Fila- Max Max Max Tube by Con- line ment ment Plate Plate Screen Type Constructlon nec- Dwg Volts Amp Watts Volts Volts Input lout-I Grid-tions put plate 

9AQ8 Twin Triode 9DE 6-2 9.0 0.3 2.5+ 250 - 3.0.& 1.2.& 1.5.& 

----------------------------------------------
BAU7~ Medium-mu 9A 6-2 { 9.4 0.225} 2.75+ 300 - 1.8 2.0 1.5 

Twin Triode 4.7 0.45 

----- -"------------------ ---------------------
BBM5 Power Amplifier Pentode 7BZ 5-3 9.5' 0.3 9.0 250 250 8.0 5.5 0.5 

.& .& .& • ----- ------------ --- --- --- ----------------------
BBW6 Beam Power Amplifier 9AM 6-3 9.45 0.3 12 315 285 - - -

----_. ------------
BU8 Triode·Pentode 9AE 6-2 9.45 0.3 2.8 300 150 Pentode Section 
BU8-A~ 

2.7 300 - Triode Section 

---------------
10 Power Amplifier Triode 4D T-X 7.5 1.25 12 425 - 4.0 

1 3.0 
1 

7.0 

---------------- ------------------
10C8~ Triode-Pentode 9DA 6-2 10.5 0.3 2.2~ 300~ 150~ Pentode Section 

2.0~ 300~ - Triode Section 

2.5~ 300~ Pentode Section-Triode 
Connection 

1.0~ 300~ - Triode Section 

---------------------------------------------
12A Detector Amplifier 4D 14-1 5.0 

Triode DC 
0.25 - 180 - 4.0.& 2.0.& 8.5.& 

------------------------------
t.eA4 Medium-Mu Triode 9AG 6-3 {12.6 0.3 } 5.9 450 - 4.9 0.9 5.6 

6.3 0.6 .& .& .& 

----- ----------- --------- ------ --- ------------
12A5 Power Amplifier Pentode 7F 12-5 {'2.6 0.3 } 8.25 180 180 - - -

6.3 0.6 
------------------------------

12A6 Beam Power Amplifier 7AC !Hi 12.6 0.15 7.5 250 250 - - -
12A6-GT 9-9 
----- ----------- --- ------ --------- -------------
12A7 Half-Wave Rectifier 7K 12--6 12.6 0.3 - 135 135 - - -

Power Amplifier 
Pentode 

---------------------- ---------------
12A8-G Pentagrid Converter 8At 12--8 12.6 0.15 1.0 300 100 Osc I'!l =0.4 ma 
12A8-GT 9-18 RgI = 0,000 ohms 

---------------------
1IBAB5 Beam Power Amplifier 9EU 6-3 12.6 0.2 12 315 285 8.0.& 8.5.& 0.7.& 

---------------------------
lBAC6 Remote-Cutoff 8GW T-X 12.6 0.1 2.0 250 150 5.0.& 7.0.& 0.002 

RF Pentode .& ---------------------------
1IBAC6 Remote-Cutoff 

RF Pentode 
7BK 5-2 12.6 0.15 - 30 30 4.3 5.0 0.004 

Metal tubes are shown in bold-face type, miniature tubes In .tallcs. @Submmlature type. 

~o $0.0 i1 ~... ~.o • ~:: •• _:: I •• 6 :: 

I 
I I I I 7 I I 
KEY 

4D 7AC 78K 71Z 7F 7K 8A 

*4:: 5 6 ~ 54
.:.
56

7 

2 7 ~ ····8 

I 8 9 
aGW 9A tA£ 9AG 9AM 90A ODE 



Load 

Neg Plate Screen for Power 
Plate Screen Milli- Milli- Rpo G m • I' Rated Out-Service Volts Volts Grid Fac- Out- put. Volts am- am- Ohms ,umhos tor peres peres put, Watts 

Ohms 

_~;Je-,-~ ~~-l~-I-~~I-~-l-=-I--~:~I~~~l-~-I-=-l-=-Class A 250 - 8.5 10.5 - 7,700§ 2,200 17 - -
Amplifier + 100 - 0 11.8 - 6,500§ 3,100 20 - -
Vertical Max positive pulse plate voltage,[!] ~1,200 volts; 
Deflection max d-c cathode current = 20 rna 
Amplifier + 
Class A 
Amplifier 

250 250 6.0 30t 3.0t 60,000§ 7,000 - 7,000 3.5 
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Tube 
Type 

9AQB 

9AU7'\! 

9BM6 

----~ -------~-~-~-------------- -----
Class A 
Amplifier 

Class A 
Amplifier 
Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 
Class A 
Amplifier 
Vertical 
Deflection 
Amplifier 
Vertical 
Deflection 
Oscillator 

Class A 
Amplifier 

Vertical { 
Deflection 
Amplifier 

Class A 
Amplifier 

Converter 

250 250 12.5 45t 4.5t 52,000§ 4,100 - 5,000 4.5 

250 110 Rk~ 10 3.5 400,000§ 5,200 - - -
68 

150 - Rk~ 18 - 5,000§ 8,500 40 - -
56 

~~- ~~- ~~- ~~- ~~--------~~----~~-
425 - 40 18t -~ 5,000 1,600 8.0 10,200 1.6 

135 135 Rk~ 11.5 3.2 190,000§ 8,000 - - -
100 

250 - Rk~ 7.3 - 12,000§ 4,400 53 - -
390 

Max £ositive pulse plate voltage3 ~ = 1,000 volts; 
max -c cathode current ~ = 18 rna 

Max d-c cathode current ~ = 12 rna 

180 13.5 7.7t 4,700 1,SOO 8.5 10,650 0.285 

250 - 9.0 23 - 2,500§ 8,000 20 - -
Max positive pulse plate voltage3 [!] =1,000 volts; max d-c cathode current = 
30 rna 

1 
45t I 8t 
17t 3t 

35,000§1 2.4001 -
50,000§ 1 ,700 ~ 1 3, 300 1 

4,500 
3.4 
O.S 

Max d-c output current =30 rna; max rros supply voltage = 125 v 

250 100 3.0 3.5 2.7 360,000§ 550 #Ee,(Osc Plate) ~250 
thru 20,000 ohms 
Ie' ~4.0 rna 

9BW6 

10 

lOCB,\! 

12A 

12A4 

12A5 

12A6 
12A6~GT 

12A7 

12A8-G 
12AS-GT 

------ -----------~- -·-...,....--1--....,-,--......,--
Class A 
Amplifier 

Class A 
Amplifier 

250 
250 

200 

250 
200 

116 

12.5 45t 
Rk ~ 33.5t 

270 

3.0 7.2 

4.5t 
1.6t 

2.1 

50,000§ 4,100 
- 4,000 

1,000,000§ 23,750 -

5,000 
6,000 

4.5 
3.3 

12AB6 

12AC5 

----~- -------------------- --- --....:....-~·I---·-

Class A 
Amplifier 

OEU 

12.6 12.6 Eeel 0.6 
~O 

§ Approximate. 
",Without external shield. 
t Zero signal. 

0,2 600,000§ 

• Grids 3 and 5 are screen. Grid 4 is signal-
input grid, 

# Conversion transconductance. 
+Maximum, 
.,Grids 2 and 4 are screen. Grid 3 is signal-

input grid, 
• Screen supply voltage. 
~Absolute maximum rating. 

:j: Plate-to-plate. 
40Per section. 
<8>Design maximum rating. 

750 R gl ~2,2 meg 

E9For both sections. 
* Minimum. 

12AC6 

~ Heater warm-up time controlled for 
series-string service . 

I Plate supply voltage. 
II Input plate. 
3-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

l-Section 1 . 
2-Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater. 
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I Capacitance in 
Micromicrofarads 

Classification Base Out- Fila- Fila- Max Max Max Tube by Con- line ment ment Plate Plate Screen Type Construction nec- Dwg Volts Amp Watts Volts Volts Input lout-I Grid-tions put plate 

UAD6 Pentagrid Converter 7CH 5-2 12.6 0.15 - 30 30 Osc. Igl -0.075 rna • R gl =33,000 ohms 
-------------------------------------
12AD7 High-mu 9A 6-2 112.6 0.225} 1.0+ 300 - 1.64 0.514 1.84 

Twin Triode \ 6.3 0.45 0.45, 
4 

------ ---------------------
12AE6 Duplex-Diode Triode 7BT 5-2 12.6 0.15 - 30 - 1.84 1.14 2.04 

Diode Sections 

----- ---------------------1---1--12AF6 RF Pentode 7BK 5-2 12.6 0.15 16 16 5.54 4.84 ~'i06 

------------------
12AG6 Heptode 7CH 5-2 12.6 0.15 - 16 16 Osc. Igl =0.05 rna • R gl =20,000 ohms 
----- ----------- ------ --- ------ --_. 

I I 12AH7-GT Meditim-Mu 8BE 9-7 12.6 0.15 1.5+ 180 - - - -
Twin Triode 

------------------
12AH8 Triode-Heptode 9BP 6--3 112.6 0.15 } 1.5 300 125 Osc Igl = 0.2 rna 

Converter \ 6.3 0.3 Rgl =47,000 ohms 
0.75 150 - Triode Section 

---------------------
12AJ6 Duplex-Diode Triode 7BT 5-2 12.6 0.15 - 30 - 2.24 I 0.84 I 

Diode Sections 

2.04 

---------------------- ---------------
12AJ7 Triode-Heptode 9CA 6--3 12.6 0.15 1.7 250 125 Heptode Section 

0.8 250 - Triode Section 

------------------ --- ------
12AL5 Twin Diode 6BT 5-1 12.6 0.15 - Tube Voltage Drop: + 

10 v at 60 rna d-c 

------------
12AQ5 Beam Power Amplifier 7BZ 5-3 12.6 0.225 12 250 250 8.34 8.24 0.354 
----- ----------- ------ --- --------------- ._-----
12AT6 Duplex-Diode 7BT 5-2 12.6 0.15 

High-Mu Triode 
0.5 300 - 2.2 1.2 2.0 

----- -----------------------------------------
12AT7 High-Frequency 9A 6--2 p2.6 0.15 \ 2.5+ 300 - 2.2 1.21 1.5 

Twin Triode 6.3 0.3 1 1.5, 

----- ----------- --------- ------ ------
12AU6 Sharp-Cutoff RF 

Pentode 
7BK 5-2 12.6 0.15 3.0 300 150 Pentode Connection 

3.2 250 - Triode Connection 
(G" Ga, & P tied) 

----- ----------- ------ --- ------ ---
12AU7 Medium-Mu 9A 6--2 {12.6 0.15 } 2.75 300 - 1.8 2.0 1.5 
12AU7-A Twin Triode 6.3 0.3 + 

Metal tubes lare shown in bold-face type, mInIature tubes in italics. @Subminiature type. 

-D~.a@*.f)
56 

.i- .• - •• 3 7 

I II I -!: I _. II I I Ea_ II I -I -- - 9 B 

68T 78K 7BT 7BZ 7CH IBE 9A 

9CA 



Service 

Converter 

-~-----

Class A 
Amplifier. 

------
Class A 
Amplifier 
AM De-
tector 
------

Class A 
Amplifier 

- ------
Converter 

--------
Class A 
Amplifier. 

Converter 

- ------
Class A 
Amplifier 
AM De-
tector 

------

Converter I 
l 

--~----

Half-Wave 
Rectifier 

---~--

Class A 
Amplifier 

----_._---

Class A 
Amplifier 

------

Class A 
Amplifier. 

------

{ Class A 
Amplifier 

Class A 
Amplifier 

------

Class A { 
Amplifier. 

Vertical { Deflection 
Amplifier. l 

Load 
Neg Plate Screen for Power 

Plate Screen Milli- Milli- R p ' G m , I' Rated Out-
Volts Volts Grid Fac- Out-Volts am- am- Ohms .umhos tor put, 

peres peres put, Watts 
Ohms 

12.6 12.0 Ecc::= 0 0.34 1.27 1.000,OOO§ 260#I R g" ~ 2.2 meg I -

--"- --- --- --- ----- -----

250 - 2.0 1.25 - 62,500§ 1,600 100 - -

--- --- _u_,.._ --- ---- ----- ------------
12.6 .- 0 0,75 - l5,OOOS 1.000 15 - -

Max d-c output current. = '1.0 rna; voltage drop.: 10 volts at 2.0 rna d-c 

-~~I-~~ 
Ecc!=O 0.75 0.35 300,OOO§ 1,150 R g , ~ 2,2 meg -

-----

12.6 12,6 0.55 1.4 300# ECC3 = 0 vol ts -
R g3 ~ 2.2 meg -

--- ---- ---- --- ---- -----

180 -- 6.5 7.r, - S,400 1,900 16 
I 

--

J 

-

--- --- --- ------ ---- ---
250 100 :1.0 2.6 4.4 1,500,000 550 # Eb (Triode Ose) ~ 100 

Ib (Triode) ~5,3 
ma§ 

---- --- --------- -----
12,6 - 0 0.6 - 33,000 1,200 40 

I 
-

I 
-

Max d-c output current. =1.0 rna; voltage drop.: 10 volts at 20 rna d-c 

200-1119-I-2::;-13:7-IS:l-i1.'ooo.ooO§i775#'1-=-i---=-I-=-
100 - - 13.5 - - 3,700 22 - --
Characteristics given are with heptode grid 3 connected to triode grid; hep-
tode grid 3 and triode grid current =230 ua; heptode grid 3 and triode gnd 
resistance =47,000 ohms 

Max d-c output current per plate =9 rna; max peak inverse voltage =330 
volts; max rms supply voltage per plate =117 volts; max peak current per 
plate =54 rna 

ISO ISO 8.5 29t 3.0t 5S,OOO§ 3,700 - 5,500 2,0 
250 250 12.5 45t 4.5t 52,OOO§ 4,100 - 5,000 4,5 

---- -~- ---- ~-- --- ~---- ~-- -~- ------
250 - 3.0 1.0 - 5S,OOO 1,200 70 - ~ 

100 - 1.0 O.S - 54,000 1,300 70 - ~ 

--~ ------ ~-- ------- -~- --- -~- --~ 

250 - ]{k= 10 - 10,900 5,500 60 - -
200 

100 - Rk~ 3,7 - 15,080 4,000 60 - -
270 

--- --- --~ -~- --- ---- -~- --- --- ~~-

250 150 Rk= 10,6 4.3 l,OOO,OOO§ 5,200 ~ - -
68 

100 100 Rk~ 5.0 2,1 500,OOO§ 3,900 ~ ~ -
150 

250 ~ Rk~ 12,2 - - 4,SOO 36 ~ -
330 

--- --- -~- --- --- ---- --- ------ ~--

250 ~ 8.5 10.5 ~ 7,700§ 2,200 17 - -
100 - 0 ll.S ~ 6,500§ 3,100 20 - -

Max positive pulse plate voltage3 ~ = 1,200 volts; max d-c cathode current = 
20 rna 

§ ApprOXImate. 
---_ ... -

EBFor both sectIons. 
* Minimum . 
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Tube 
Type 

12AD6 

------
12AD7 

12AE6 

------
12AF6 

-----
12AG6 

------
l2AH7-GT 

12AH8 

-------
12AJ6 

-------
12AJ? 

-------
12AL5 

~------

12AQ5 

-----, 12AT6 

-----
12AT7 

------

12AU6 

-----
12AU7 
12AU7-A 

.A. Without external shield. 
t Zero signal. ~ Heater warm-up time controlled ,for 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
# Conversion transconductance. 
4Maximum . 
• Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
IIScreen supply voltage. 
~Absolute maximum rai:ing. 
1 Plate-to-plate, 
+Per section. 
i>Design maximum rating. 

series-string service . 
& Plate supply voltage, 
II Input plate. 
3-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cyele. 

t-Section 1. 
2-Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater. 
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Capacitance in 

Base 
Micromicrofarads 

Tube Classification Con- Out- Fila- Fila- Max Max Max 

Input I Type by nec- line ment ment Plate Plate Screen 
Construction tions Dwg Volts Amp Watts Volts Volts Out- I Grid-

I 
put plate 

12AV5- Beam Power Amplifier 6CK T-X 12.6 0.6 11 5501 175 14. 7.0. 0.5. 
GA'I[ 

----- ----------- --- ._-- --- --- --- --- --- ------ ----
12AV6 Duplex-Diode High-Mu 7BT 5-2 12.6 0.15 0.5 300 - 2.2 1.2 2.0 

Triode 
----- ----------- --------------- ---------------
12A \'7 Twin Triode 9A 6-2 { 6.3 0.45 } 2.7+ 300 - 3.2 1.31 1.9 

12.6 0.225 1.6, 

----- ----------- --- --- --- ._-_. --- ---- ---

12AW6 Sharp-Cutoff RF 7CM 5-2 12.6 0.15 2.0 300 150 Pen tode Connection 
Pentode 

2.5 300 - Triode Connection 
(G 2 & P tied) 

----- ----------- ---------------

12AX4-GT Half- Wave High- 4CG 9-11 12.6 0.6 4.8 Tube Voltage Drop: 
Vacuum or 32 v at 250 rna doc 

12AX4- Rectifier 9-41 
GTA~ 

----- ------------ ---

12AX7 High-Mu 9A 6-2 112.6 0.15 \ 
1.0+ 300 - I.S 1.9 1.7 Twin Triode \ 6.3 0.3 1 J 

----- ----------- --------- --- --------------- ---f 
12AY7 Twin Triode 9A 6-2 I 6.:3 0.3 } 1.5+ 300 - 1.3. 0.6. 1.3. 

\ 12.6 0.15 
----- ----------- ---- --- ---- --- --- --- ._-- ---------
12AZ7 Twin Triode 9A 6-2 {12.6 0.225\ 2.5+ 330 - 3.2 1.31 1.9 0.3 0.45 f 1.62 

---------------- ------------------------------

12B4 Low-Mu Triode 9AG 6-3 f 12.6 0.3 \ .5.5 550 - 5.0. 1.5. 4.S. \ 6.:3 0.6 f 
12B4-A'I[ 

---------------------

12BS-GT Remote-Cutoff ST 9-24 12.6 0.3 - 90 90 Pentacle Section 
Pentade Triode 

- Triode Section 

----- ----------- ---,. --- --- --- --- --- ---
12BAG Remote-Cutoff RF 7BK 5-2 12.6 0.15 :3.0 300 150 5.5 

1 

5.0 10.0~3'5 Pentade 

----~. ----------- --- --- ------ --~ --- -~-

12BA7 Pentagrid Converter SCT 6-3 12.6 0.15 2.0 300 100 Osc I g1 ~0.35 rna 

" R g1 ~20,000 ohms 
----- -------------- ------------ -_.- ---
12BD6 Remote-Cutoff RF 7BK 5-2 12.6 0.15 3.0 -300 125 4.3·1 5.0·1 0.005 

Pentode •• ----- ----------- --- --- --~- --- --- --- ---

12BIi.6 Pentagrid Converter 7c;,H 5-2 1 12.6 0.15 1.0 300 100 Osc I g1 ~0.5 rna 
Rl<1 ~20.000 ohms 

------ ----------- --------------- -;;;;;- -=- 1.8.11.1.1 2.0. 12BF6 Duplex-Diode 7BT 5-2 12.6 0.15 2.5 
Medium-Mu Triode 

Metal tubes are shown in bold-face type, miniature tubes In ,tahcs. @Submlmature type. 

~' ',~,~~.*~~ I ~~~ ~~ 
K KEY 
4CC 6CK 78K 78T 7CH 7CM eeT 

~ 
~ KEY 

8T 9A 9AG 



Service 

Horizontal 
Deflection 
Amplifier 

Load 
Neg Plate Screen 

Rp. Gm• 
for Power 

Plate Screen Grid Milli- Milli- " Rated Out-
Volts Volts Volts am- am- Ohms "mhos 

Fac- Out- put, 
peres peres tor put. Watts 

Ohms 

250 1150 I 22.5 157 I 2.1 I 14,500§15,900 I - I .- 'I ~-
60 150 a 260 26 - - .- - -

Max positive pulse plate voltage3 ~ =5,500 volts; max screen dissipation = 
2.5 watts; max d-c cathode current = 110 rna 

Tube 
Type 

91 

12AV5·GA'Il 

-------1---;-----,-----,----;----:-----;:-----,----;--...,.----
Class A 
Amplifier 

Class A 
Amplifier. 

Class A 
Amplifier 

Class A 
Amplifier 

TV Damp. 
er S{;1'"vicea 

250 
100 

150 

100 

250 

250 

150 

2.0 1.2 
1.0 0.5 

Rk = 18 
56 

Rk = 9.0 
120 

Rk= 7.0 
200 

Rk = 5.5 
825 

2.0 

62.500 1,600 100 
80,000 1,250 100 

4,800 8,500 

6, lOa 6,100 

800,000§ 5,000 

11,000 3,800 

41 

37 

42 

1.PA V6 

12AV7 

12AW6 

---'-----'---'---'---'-----'---~--'---..'-- -----~-

Max d·c output current =125 rna; max peak inverse voltage 00 =4400 volts; 12AX4·GT 
max peak current =750 rna 

12AX4· 
GTA'II 

---,----,---.,-----,---,..-----,-------,----- -------
Class A 100 1.0 0.5 80,000 1,250 

62,500 1,600 
100 
100 

12AX7 
Amplifier. 250 2.0 1.2 

Class A 250 4.0 3.0 25,OOO§ 1,750 44 12AY7 
Amplifier + 

Class A 
Amplifier 

250 - Rk = 10 10,900 5,500 60 12AZ7 
200 

100 - Rk = 3.7 - 15,000 4,000 60 - ------- --- --- -~~ ---1--- ------------------------
Vertical {150 - 17.5 34 - 1,030§ 6,300 6.5 - - 12B4 
Deflection Max positive pulse plate voltage, 00 =1000 volts; max d·c cathode current = 12B4·A'II 
Amplifier 30 rna 

Class A 
Amplifier 
Class A 
Amplifier 

Class A 
Amplifier 

Converter 

Class A 
Amplifier 

Converter 

Class A 
Amplifier 

--...,.-----...,.---,---.,------.,..--.,-----;---,--- -------
90 

90 

250 

100 

250 

250 

250 
100 

250 

90 

100 

100 

100 

3.0 7.0 

o 2.8 

Rk = 11 
68 

Rk = 10.8 
68 

1.0 3.8 

100 • 3.0 9.0 

100 
100 

1.5 2.9 
1.5 2.6 

9.0 9.5 

§ ApprOXimate. 
",Without external shield. 
t Zero signal. 

2.0 

4.2 

4.4 

10 

3.5 

6.8 
7.0 

200.000 1,800 

37,000 2,400 

1,000,000§ 4,400 

250,000§ 4,300 

90 

1,000,000§ 950 # -

700,000 2,000 

1,000.000~ 475 # -
400,000§ 455 # -

8,500 1,900 16 

EBFor both sectlons. 
* Minimum. 

12B8·GT 

12BA6 

12BA7 

12BD6 

12BE6 

12BF6 

~ Heater warm-up time controlled for 
• Grids 3 and 5 are screen. Grid 4 is signal- series-string service. 

input grid. 
# Conversion transconductance. 
+Maximum. 
"Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
oIIScreen supply voltage. 
~Absolute maximum rating. 
t Plate·to-plate. 
+Per section. 
~Design maximum rating. 

I Plate supply voltage. 
II Input plate. 
,-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

l-Section 1. 
2-Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater. 
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Tube 
Type 

12BH7 

12BH7-
A~ 

-----
12BK5~ 

12BK6 

12BL6 

Classification 
by 

Construction 

Medium-Mu Twin 
Triode 

Medium-mu 
Twin Triode 

-----------
Beam Power Amplifier 

Duplex-Diode. 
High-!l1u Triode 

RF Pentode 

Base 
Con
nee
tions 

9A 

9A 

---
9BQ 

7BT 

7BK 

Out
line 
Dwg 

6-3 

6-3 

---
6-3 

Fila
ment 
Volts 

{12.6 
6.3 

{12.6 
6.3 

---
12.6 

Capacitance in 
Micromicrofarads 

-Fila- Max Max Max 1----;-----,.---
ment Plate Plate Screen I I 
Amp Watts Volts Volts Input Out- Grid-

put plate 

!J.3 } 3.5+ 300 0.6 - 3.2A 0.5'A 2.6A 

450 0.422 A 

0.3 } 3.5+ 300 - 3.3A O.S, A 2.4A 
0.6 6.0 Ell 

500 -

--- -----------------
0.6 9.0 250 250 13A 5.0A 0.6A 

5-3 12.6 0.15 300 

5-2 12.6 0.15 30 30 5.2 5.4 0.005 

~-------------------- ------ --I--'----.c..:+'---
12BN6 Gated-Beam 

Discriminator 
7DF 5-3 12.6 0.15 3001 100 E e, = 1.25 volts 

rms* 

--------------------------- ----- --,----,---
12BQ6-
GTA~ 

12BQ6-
GA~ 

12BQ6- Beam Power Amplifier 
GTB~r 

12BR7 Duplex-Diode Triode 

6AM 9-49 12.6 0.6 11 
or 

9-50 

T-X 

6AM 9-49 12.6 0.6 11 
or 

9CF 

9-50 

6-2 {12.6 0.225} 2.5 
6.3 0.45 

6001 175 

6001 200 15A 7.0A 0.6A 

300 2.S 1.0 1.9 

Diode Sections 

----- ------------------------------~--------
I3BT6 

12BU6 

12BV7 

Duplex-Diode 
High-Mu Triode 

Duplex-Diode 
Medium-Mu Triode 

Sharp-Cutoff Pentode 

7BT 

7BT 

9BF 

5-3 12.6 0.15 

5-3 12.6 0.15 

6-3 {12.6 
6.3 

0.3 } 
0.6 

6.25 

300 

300 

300 175 3.0A 0.055 
A 

-----1----------------------1---------'---'---
12BW4 Full-Wave High

Vacuum Rectifier 
9D] 6-,~ 12.6 0.45 Tube Voltage Drop:+ 

40 v at 100 rna d-c 
----- ----------- --- --- --- --_. --- --,----,-------,---
12BY7 Sharp-Cutoff 9BF 6-3 {12.6 0.3 } 6.5 300 ISO 10.2A 3.5A 0.063 
I3BY7-A~ Pentode 6.3 0.6 A+ --------- ------------ ---
12BZ7 High-Mu Twin Triode 9A 6-3 e2.6 0.3 

6.3 0.6 } 1.5+ 300 - 6.5A 0.71A 
0.55,A 

2.5A 

----- --------------------- ----~-
12C5~ Beam Power Amplifier 7CV 5-3 12.6 0.6 5.5 135 117 13A 9.0A 0.55A 

Metal tubes are shown In bold-face type, minIature tubes In Italics. @Submlnlature type. 

~:=5 ~ ~ ~:= 2~6 ~ -:_ --6 ---6~~ 
'I\EY' , ' '7 
6AM 78K 7BT 7ev 7DF 9" •• F 



Service 

Class A { 
Amplifier. 

Vertical { 
Deflection 
Amplifier. 
Class A 
Amplifier. 
Vertical 
Deflection 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

N e I Plate Screen R 
Plate Screen Gri~ Milli- Milli- p' 
Volts Volts am- arn- Ohms 

Volts I peres peres 

Gm , F:c
.umhos tor 

Load 
for 

Rated 
Out
put, 

Ohms 

Power 
Out
put, 

Watts 

250 I - 1 10.5 111.5 I - I 5,300§13,100 1 16 .5 I - I -

Max positive pulse plate voltage:l [!J = 1500 volts; max d-c cathode current = 
20 ma 

250 I - 110.5 111.5 I - I 5,50o§1 3,100 I 17 I - I -
Max positive pulse plate voltagea = 1,350 volts; max d-c cathode current = 
20 rna 

250 

250 
100 

250 5.0 35t 

2.0 1.2 
1.0 0.5 

3.5t 100,000§ 8,500 

62,500 1,600 
80,000 1,250 

100 
100 

6,500 3.5 

------ ------ ------ -------- --- ---'-----1----
Class A 
Amplifier 

12.6 12.6 Eo" 1.35 0.5 500,000§ 1,350 R gl ~2.2 meg 
~o 

-----.- --- ------------ ----- --- ---;---1----
FM Limiter- 2851 
Discrimina-

100 Rk~ 0.49 
200 to 

9.8 330000 

tor 

Horizontal r 
Deflection 1 
Amplifier I 

Horizontal 
Deflection 
Amplifier 

400 

250 150 22.5 55 2.1 20,000§ 5,500 - - -
60 150 0 225 25 - - - - -

Max positive pulse plate voltagea [!J =6000 volts; max screen dissipatio =n 
2.5 watts; max d-c cathode current = 110 rna 

250 1150 I 22.51 57 1 2.1 I 14,500 15,900 1 - I - I -
60 150 0 260 26 - I - - - -

Max positive pulse plate voltagea [!J =6,000 volts; max screen dissipation = 
2.5 watts; max d-c cathode current = 110 rna 

-------I----,-----,---c------,---,-------,--------,---,---

- 2~Ok ~ 10 I - 1 10'900 5,500 I 60 
Class A 
Amplifier 

Horizontal 
Phase De
tector 

Class A 
Amplifier 

Class A 
Amplifier 

Class A 

250 

100 - Rk ~ 3.7 - 15,000 4,000 60 
270 

Max peak output current. ~60 ma; voltage drop.: 5 volts at 17 rna d-c 

250 
100 

250 

250 150 

3.0 
1.0 

9.0 

1.0 
0.8 

9.5 

58,000 1,200 70 
54,000 1.300 70 

8,500 1,900 16 10,000 0.30 

6.0 85,000§ 13,000 
Amplifier 

-------1-----'---'------=-----'---'-------'---'----'---'---
Full-Wave 
Rectifier 

Class A 
Amplifier 

Max d-c output current = 100 rna; max peak inverse voltage = 1.275 volts; rrns 
supply voltage per plate =325 volts; max peak current per plate =350 rna 

250 180 Rk ~ 26 5.75 93,000§ 11,000 
100 

Class A 250 2 2.5 31,800 3,200 100 
Amplifier. 

Class A 
Amplifier 

110 110 7.5 49t 

§ Approxlmate. 

4.0t 10,000§ 7,500 2,500 1.9 

EBFor both sectIOns. 
* Minimum. 

Tube 
Type 

I 12BH7 

12BH7-A~ 

12BK5~ 

~12BK6 

12BL6 

12BN6 

12BQ6-
GTA~ 

93 

12BQ6-GA~ 

12BQ6-GTB~ 

12BR7 

12BT6 

12BU6 

12BV7 

12BW4 

12BY7 
12BY7-A ~ 

12BZ7 

12C5~ 

&. Without external shield. 
t Zero signal. ~ Heater warm-up time controlled for 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
# Conversion transconductance. 
+Maximurn. 
.Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
(4Screen supply voltage. 
~Absolute maximum rating. 
+ Plate-to-plate. 
• Per section. 
~Design maximum rating. 

series-string service . 
1 Plate supply voltage. 
II Input plate. 
3-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

I-Section 1. 
2-Section 2. 
4 -A resistor of 3 ohms must be put in series 

with heater . 
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I Capacitance in 
Base 

Micromicrofarads 

Tube Classification Con- Out- Fita- Fila- Max Max 

,!:!:. 1 Type by nec- line ment ment Plate Plate 
Construction tions Dwg Volts Amp Watts Volts Volts I Input out-I Grid-

put plate 

llCa Duplex-Diode 8E 8 4 12.6 0.15 2.25 300 125 6.0 9.0 0.005 
Semi-Remote-Cutoff ... 

Pentode 
------------------------------

12CA5, Beam Power Amplifier 7CV 5-3 12.6 0.6 5.0 130 130 15.6. 9.6. 0.5.6. 

------------------
12CM6 Beam Power Amplifier 9CK 6-3 12.6 0.225 12 315 285 Pentode Connection 

9.0 
8.0 315 - Triode (G.& P tied) 

315 285 or Pentode 
Connection 

----------------------------------
12CN5 RF Pentode 7CV 5-3 12.6 0.45 - 16 16 - - -

------------------------------
12CR6 Diode Remote-Cutoff 7EA 5-2 12.6 0.15 2.5 300 150 - - -

Pentode 
--------------------- --.----

12CS5, Beam Power Amplifier 6CS5 6-3 12.6 0.6 10 300 150 15.6. 9.0.6. 0.5.6. 

---------------------------
12CS6 Dual-Control 7CH 5-2 12.6 0.15 1.0 300 100 - - -

Heptode 

---------------------
12CT8, Triode-Pentode 9DA 6-2 12.6 0.3 2.75~ 300~ 150~ Pentode Section 

2.5~ 300~ - Triode Section 

------------------
12CU5' Beam Power Amplifier 7CV 5-3 12.6 0.6 6.0 135 117 13.2.6. 8.64 0.7.6. 

---------------------------
12CU6 Beam Power Amplifier 6AM T-X 12.6 0.6 11 bOOI 200 154 7.0.6. 0.6.6. 

------------------------------
12D4, Half-Wave High- 4CG 9-11 12.6 0.6 5.5~ - - - - -

Vacuum Rectifier or 
9-41 

----------------------------------------------
12D06, Beam Power Amplifier 6AM T-X 12.6 0.6 15 5501 175 15.6. 7.0.6. 0.55.6. 

12D06-A, Beam Power Amplifier 6AM T-X 12.6 0.6 15 7001 200 15.6. 7.0.6. 0.55.6. 

------------------------- --------------- ------
12E5-GT Medium-Mu Triode 60 9-11 12.6 0.15 1.25 250 - 3.4 5.5 2.6 

---------------------------------- --_. ---- ------
12F5-GT High-Mu Triode 5M 9-17 12.6 0.15 - 300 - 1.9 3.4 2.4 

------------------------------
12F8 Duplex-Diode-Pentode 9FH 6-2 12.6 0.15 - 30 30 4.5.6. 3.0.6. 0.06.6. 

Diode Sections 

Metal tube. are shown 10 bold-face type, miniature tubes in italics. @Subminiature type_ 

~~~ ~- ~-:- ~--=. ::: 
I I 

4CC 5M 6AM 6Q 7CH 7CY 

.~ 
3 5 

•• ! 

2, :: 7 6 

7EA IE orH 



Service 

Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 

~ Amplifier 
Vertical 
Deflection 
Amplifier I 

Class A 
Amplifier 

Class A 
Amplifier 

------
Class A 
Amplifier 

------
Gated 
Amplifier 

------
Class A 
Amplifier 
Class A 
Amplifier 

------
Class A 
Amplifier 

Horizontal { 
Deflection 
Amplifier 

------
TV Damper 
Servicea 

------

Horizontal 
Deflection 
Amplifier 

Horizontal 
Deflection 
Amplifier 

--------
Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier 
AM De-
tector 
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Load 
Neg Plate Screen for Power 

Plate Screen Milli- Milli- Rp. Gm • I' Rated Out- Tube Grid Fac-Volts Volts Volts am- am- Ohms Ilmhos tor Out- put, Type 
peres peres put, Watts 

Ohms 

250 125 3.0 10 2.3 600.000§ 1,325 - - 12C8 

--------------------------------
125 125 4.5 37t 4.0t 15,OOO§ 9,200 - 4,500 1.5 12CA5-,r 
110 110 4.0 32t 3.5t 16,OOO§ 8,100 - 3,500 1.1 
--- ---------------------------- ------

250 250 12.5 45t 4.5t 50,OOO§ 4,100 - 5,000 4.5 12CM6 

Max positive pulse plate voltagea ~ =2000 volts; max screen dissipation 
(penta de connection only) = 1.75 watts; max d-c cathode current =40 rna 

12.6 12.6 ECCI = 4.5 0.35 40,OOO§ 3,800 R g1 =2.2 meg - 12CN5 
0 

-------------------- ------
250 100 2.0 9.6 2.6 800,OOO§ 2,200 - - - 12CR6 

------------ ------------------- ------
200 125 Rk= 46t 2.2t 

180 
28,OOO§ 8,000 - 4,000 3.8 12CS5-,r 

110 110 75 49t 4.0t 13,OOO§ 8,000 - 2,000 2.1 
-------------------

100 30 1.0 1.0 1.3 l,OOO,OOO§ 1,100 E, =0 volts 12CS6 
100 30 0 0.8 5.5 700,OOO§ - E~, = -1.0 volts 

10 30 0 2.0 4.5 - - E c' =0 volts 
-------------------

200 125 Rk= 15 3.4 150,OOO§ 7,000 - - - 12CTS-,r 
82 

150 - Rk= 9.0 - 8,200§ 4,900 40 - -

150 
------------------------------- -------

120 110 8.0 49t 4.0t 10,OOO§ 7,500 - 2,500 2.3 12CU5-,r 

------------------------------~ 
250 150 22.5 57 2.1 14,500§ 5,900 - - -

60 150 0 260 26 - - - - -
Max positive pulse plate voltage, 00 =6000 volts; max screen dissipation = 
2.5 watts; max d-c cathode current =110 rna 
----------------------------------
Max d-c output current <@> = 155 rna; max peak inverse voltage<@> =4,400 volts; 
max peak current <@> = 900 rna 

250 1150 I 22.5 \ 75 I 2.4 I 20,ooo§1 6,000 I - I - I -
60 150 0 300 27 - - - - -

Max positive pulse plate voltages 00 =6,000 voltsi max screen dissipation = 
2.5 watts; max d-c cathode current =120 rna 

250 i 150 I 22.5 I 75 I 2.4 I 20,OOO§1 6,600 I - I - I -
60 150 0 300 27 - - - - -

Max positive pulse plate voltagea ~ =6,000 volts; max screen dissipation = 
3.0 watts; max d-c cathode current = 140 rna 

I 13.81 250 - 13 5.0 - 9.500 1.450 - -

I ---- --- --- ---

~=~[~~:~ 
------ ------

250 2.0 09 1,500 100 

12.6 12.6 0 1.0 0.38 I 330,OOO§ 1.000 - - -
I 

Max d-c output current + = 1.0 rna; voltage drop +: 10 volts at 2.0 rna d-c 

§ Approximate. EBFor both sections . 
* Minimum. 

12CU6 

------
12D4-,r 

------
12DQ6-,r 

12DQ6-A-,r 

------
l2E5-GT 

------
12F5-GT 

------
12FS 

... Without external shield. 
t Zero signal. ~ Heater warm-up time controlled for 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
# Conversion transconductance. 
4tMaximum. 
.Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
+Screen supply voltage. 
~Absolute maximum rating. 
t Plate-to-plate. 
+Per section. 
~Design maximum rating. 

series-string service. 
S Plate supply voltage. 
II Input plate. 
3-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cyele. 

t-Section 1. 
2-Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater. 
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Capacitance in 

Base 
Micromicrofarads 

Classification Out- Fila- Fila- Max Max Max Tube by Con- line ment ment Plate Plate Screen Type Construction nec- Dwg Volts Amp Watts Volts Volts I lout-I Grid-tions nput put plate 

12G4 Medium-Mu Triode 6BG 5--3 12.6 0.15 2.5 300 - 2.6 
1 3.2 1 3.4 

----------------------------------
12GB Dissimilar Double 9CZ 6-3 12.6 0.4 - 16 - Section 1 (Pins 6. 7. S) 

Triode 16 - Section 2 (Pins 1. 2. 3) 

------------------
12H4 Medium-Mu Triode 7DW 5-3 12.6 0.15 2.5 300 - 2.6 

1 
3.2 

1 3.4 6.3 0.3 
----- ----------- --- --- ------
IllH6 Twin Diode 70 8-5 12.6 0.15 - Tube Voltage Drop: + 

11 v at 16 ma d-c 

----- ----------- --- --- --- ------
IlJ6 Medium-Mu Triode 60 S-l 12.6 0.15 2.5 300 - 3.4 

1
3

.
6 

1
3

.
4 12J5-GT 9-11 4.2 5.0 3.S 

or 
9-41 

---------------- ------------------
12J7-GT Sharp-Cutoff Pentode 7R 9-18 12.6 0.15 0.75 300 125 Pentode Connected 

1.75 250 - Triode Connected 
(G •• G, & P Tied) 

----- ---------------------
s.0&13.3&' 0.55& 12JB Duplex- Diode Tetrade 9GC 6-2 12.6 0.35 - 30 30 

Diode Sections 

----- ---------------------------
lIJK6 Space-Charge-Grid 

Tetrode 
7EK 5--3 12.6 0.4 - 30 - - - -

------ ------------ ------ ---------------
12K7-GT Remote-Cutoff RF 7R 9-18 12.6 0.15 2.75 300 150 4.6 112.0 10.0~5 Pentode 

---------------
lIKS. Triode Hexode SK. 8-2 12.6 0.15 0.75 300 150 Osc Igl =0.15 ma 
12KS-GT Converter 9-24 + Rgl =50.000 ohms 
----- ----------- ---------------------
12L6-GT'lf Beam Power Amplifier 7AC 9-11 12.6 0.6 lO 200 125 15 & 10& 0.8& 

or 
9-41 

----- ------------------------------
12LS-GT Twin-Pentode Power SBU 9-11 12.6 0.15 

Amplifier 
2.5+ 180 180 5.0& 6.0& 0.7 & 

----- ----------- ------ --- --------- ------ ------
1207-GT Duplex-Diode High-Mu 7V 9-18 12.6 0.15 - 300 - 2.2 5.0 1.6 

Triode 
----------------------------------------------
12R6'lf Beam Power Amplifier 7CV 5--3 12.6 0.6 4.5 150 150 13& 9.0& 0.55& 

----------------------------------------------
12S7 Diode Remote-Cutoff SGX T-X 12.6 0.1 2.0 250 125 4.5& 5.1& 0.002 

Pentode .& 
----- ----------- --- ------------ --- --- ---------
12S8-GT Trw1e-Diode 8CB 9-23 12.6 0.15 0.5 300 - 1.2 5.0 2.0 

igh-Mu Triode 
----- ---------------------
1IISAf Pentagrid Converter 8R. S-1 12.6 0.15 LO 300 100 Osc Igl =0.5 ma 
12SA7-GT SAD. 9-11 Rgl =20.000 ohms 

or 
9-41 

Metal tubes are shown in bold-face type, miniature tubes in italics. @Subminiature type. 
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Load 
Neg Plate Screen for Power 

Plate Screen MiIIi- MiIIi- R p ' G m , I' Rated Out- Tube Service Volts Volts Grid Fac- Out- put, Type Volts am- am- Ohms I'mhos tor peres peres put, Watts 
Ohms 

-~~~~~- ~~-I-=-I-~-I~~-I-=-I- ggg~ll~!I-~-I-=-I-=-
12GJ, 

------
Direct- 12.6l - Ol 3.0lt - 8,500§ 2,600 22 - - 12GB 
Coupled 12.6, - - 7.2,t - - - - 2,000 0.025 
Amplifier Characteristics given are with pin 7 connected directly to pin 3. Rp. Gmt and 

------
Class A 
Amplifier 

-------
Half-Wave 
Rectifier 

-------
Class A 
Amplifier 

------
Class A 
Amplifler 
Class A 
Amplifier 

-------
Class A 
Amplifier 
AM De-
teetor 

------
Class A 
Amplifier 

------~ 

Class A 
Amplifier 

Converter 

-------
Class A 
Amplifier 

Class A 
Amplifier. 

------
Class A 
Amplifier 

Vertical 
Deflection 
Amplifier 

Class A 
Amplifier 

-------
Class A 
Amplifier 

------
Converter 

~ •• 5 6 

. == 

I 8 
!lEY 

8R 

u are measured with respect to the grid voltage of input section (section 1) 
and the plate current and plate voltage of output section (section 2). . 

90 

I 
-

I 
0 

I 
10 

I 
-

\ 

6,700§\ 3,000 \ 20 
\ 

-
\ 

- 12HJ, 
250 - 8.0 9.0 - 7,700§ 2,600 20 - -

-------
Max d-c output current per plate =8 rna; max peak inverse voltage =420 12H6 
volts; max rms supply voltage per plate =150 volts; max peak current per 
plate ~48 rna 

--,-----
90 - 0 10 - 6,700 3,000 20 - - 12J5 

2.50 - 8.0 9.0 - 7,700 2,600 20 - - 12J5-GT 

--- --- ------ --- ----- --- ------ --- ------
250 100 3.0 2.0 0.5 1,000,000* ),225 - - - 12J7-GT 

250 - 8.0 6.5 - 1O,50U 1,900 20 - -

--------------- --~-- --- ------
12.6 12.6 Ecci = 14 

0 
3.0 4,000§ 5,400 Rgl ~2.2 meg 12J8 

Max doc output current. ~5.0 rna; voltage droPl: 5.0 volts at 8.5 rna doc; 
voltage drop,: 5.0 volts at 12 rna doc 

12.6 I - I 2.5 I 8.0 I - I 600 I 9,000 I - I 800 I 0.040 
----~--

12K6 
Eel = 12.6 volts; leI = 85 rna (Note: grid 1 is space-charge grid, grid 2 is con-
trol grid) 

I I 
----~--

250 12,~ 3.0 10.5 2.6 600,000§ 1,650 - - - 12K7-GT 

-------------------
250 100 3.0 2.5 6.0 600.000§ 350# Eb(Triode Osc) = 100 12K8 

It (Triode) ~3.8 rna 12K8-GT --- --- ---- --- --- ------- -------
200 125 Rk~ 46t 2.2t 28,000§ 8,000 - 4,000 3.8 12L6-GT,-r 

180 
110 110 7.5 49t 4.0t l3,000§ 8,000 - 2,000 2.1 
------------ ---------

180 180 9.0 13t 2.8t 160,000 2,150 - 10,000 1.0 12L8-GT 

--- --- ---- --- --- ----- --- ---- --- --- --------
250 - 3.0 1.0 - 58,000 1,200 70 - - 12Q7~GT 

--------------------------------
110 110 8.5 40 3.3 13,000 7,000 - - - 12R6,\[ 
45 110 0 120 17 - - - - -

Max positive pulse plate voltagea ~ = 1.500 volts; max screen dissipa-
tion =1.0 watts; max d-c cathode current =45 rna 

200 85 2.0 5.0 

--- --- --- ---
250 - 2.0 0.9 

------------
250 100 2.0 3.5 
100 100 2.0 3.3 

9CZ 

§ Approximate. 
... Without external shield. 
t Zero signal. 

1.5 1,000,000§ 

-------
- 91,000 

-------
8.5 1,000,000§ 
8.5 500,000§ 

• Grids 3 and 5 are screen. Grid 4 is signal
input grid. 

# Conversion transconductance. 
+Maximum. 

2.000 - - - 12S7 

------------ -------
1,100 100 - - 12S8-GT 

--------- --- ------
450 # - - - USA7 
425# - - - 12SA7-GT 

"Grids 2 and 4 are screen. Grid 3 is signal-
input grid. 

oIIScreen supply voltage . 
~Absolute maximum rating. 
t Plate-to-plate . 
• Per section. 
~Design maximum rating. 
EIlFor both sections. 
* Minimum. 
'\[ Heater warm-up time controlled for 

series-string service. 
I Plate supply voltage. 
II Input plate. 
,-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

1-8ection 1. 
,-Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater. 
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Capacitance in 

Base 
Micromicrofarads 

Classification Out- Fila- Fila- Mal< Mal< Mal< Tube by Con- line ment ment Plate Plate Screen 

Input I 
Type Construction nec- Dwg Volts Amp Watts Volts Volts out-I Grid-tions put plate 

llISC? High-Mu Twin Triode 8S 8-1 12.6 0.15 - 250 

----- ----------- --- ------ ------------------
lISF6 High-Mu Triode 6AD 8-1 12.6 0.15 - 300 - 4.0 3.6 2.4 
12SF5-GT 9-11 - - - -
----- ----------- ------------------------- ---
ItSFT Diode Remote-Cutoff 7AZ S-1 12.6 0.15 3.5 300 150 5.5 6.0 0.004Jl! 
12SF7-GT Pentode 9-1S 5.5 6.0 0.004Jl! 
------ ------------- ------ --------------------
ItSG? Semi-Remote-Cutoff RF SDK 8-1 12.6 0.15 

Pentode 
3.0 300 150 S.5 7.0 0.003. 

------------------ -------------------------
lISH? Sharp-Cutoff RF 

Pentode 
SDK S-1 12.6 0.15 3.0 300 150 S.5 7.0 0.003. 

----- ------------ -_.- ---- --- --------
as]? 
12SJ7-GT 

Sharp-Cutoff Pentode SN S-I 
9--12 

12.6 0.15 2.5 300 150 Pentode Connection 

2.5 250 - Triode Connection 
(G •• G. & P tied) 

----- ----------- --- ------ ----- ---
1I1SK? Remote-Cutoff RF SN S-1 12.6 0.15 4.0 300 150 6.0 7.0 0.003<t 
12SK7-GT Pentode 9-12 6.5 7.5 0.00s,. 
----- ----------- --- --------------------------
12SL7-GT High-Mu Twin Triode SDD 9-11 12.6 0.15 1.0. 300 - - - -
--------------------- -------------- ---- --- ---
12SN7-GT Medium-Mu Twin SDD 9-11 12.6 0.3 3.5. 300 - 2.S, ... O.S, ... 3.S, ... 

Triode or 3.0 .... 1.2 .... A.O .... 
9-41 5.0$ 

12SN7- Medium-Mu SDD 9-11 12.6 0.3 5.0. 450 - 2.2,'" 0.7 ... 4.0,'" 
GTA Twin Triode or 7.5$ 2.6 .... 3.S, ... 

9-41 

----- ----------- --- -------------- -----------
ItSQ? Duplex-Diode High-Mu SQ S-1 12.6 0.15 0.5 300 - 3.2 3.0 1.6 
12SQ7-GT Triode 9-12 4.2'" 3.4'" I.S", 

----- ----------------- -------------- ---------
ItSR? Duplex-Diode SQ 8-1 12.6 0.15 2.5 250 - 3.6 2.S 2.4 
12SR7-GT Medium-Mu Triode 9-11 3.5 3.S 2.3 ------------------------
ItSW? Duplex-Diode SO 8-1 12.6 0.15 

Medium-Mu Triode 
2.5 250 - 3.0 2.S 2.4 

-------------------------------------------
12SX7-GT Medium-Mu Twin SDD 9-11 12.6 0.3 2.5. 300 - 3.0, O.S, 3.6 

Triode 2.80 1.2. 

----- ----------- --- --- --- ------ ---
ItSY? Pentagrid Converter SR., S-1 12.6 0.15 - 300 100 Ose 1,,1=0.5 rna 
12SY7-GT SAD., 9-12 R,,1 =20.000 ohms 

Osc 1,,1=0.1 rna 
R,,1=20.000 ohms 

-------------

I I 
tSU7 Twin Triode 9A 6-2 12.6 0.15 - 30 - I.S 2.0 1.5 

-------------
12V6-GT Beam Power Amplifier 7AC 9-11 12.6 0.225 12 315 2S5 Single Tube 

or 
9-41 

2 Tubes. Push-Pull 

Metal tubes are shown in bold-face type, miniature tubes In ItaliCS. @Subm1mature type. 

~~~$~~~ ~EY ~ KEY KEY ~ ~ KEY 
6141 7AC 7141 SAD 8BD •• K IN 

i$~~~ 
10 8R 85 9A 



Service 

Class A 
Amplifier. 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

-------
Class A 
Amplifier 

-------
Class A 
Amplifier 

------
Class A 
Amplifier 

Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier. 

------
Class A' 
Amplifier. 

Class A { 
Amplifier. 

Vertical r 
Deflection l 
Amplifier. 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

-------
Class A 
Amplifier. 

------
Converter 
Converter 

------
Class A 
Amplifier. 

------
Class A I Amplifier 

{ Class AB, 
Amplifier 
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Load 
Neg Plate Screen 

Rp. Gm• 
for Power 

Plate Screen Milli- Milli- I' Rated Out- Tube Grid Fac-Volts Volts Volts am- am- Ohms I'mhos tor Out- put, Type 
peres peres put. Watts 

Ohms \ 

250 2.0 2.0 - 53,000§ 1,325 70 - 12SC7 

--- ---- --- --- --- ----- --- ------ --- --------
250 - 2.0 0.9 - 66,000 1,500 100 - - 12SF5 

12SF5-GT 
--- --- --- --- --- ---- --.- --- --- ---- ------

250 100 1.0 12.4 :i.3 700,000§ 2,050 - - - 12SF7 
100 100 1.0 12 3.4 200,000§ 1,975 - - - 12SF7-GT 
--- --- --- --- --- ----- --- --- ---- --- -------

250 150 2.5 9.2 3.4 1.000,000* 4,000 -- - - 12SG7 
250 125 1.0 11.8 4.4 900,000 4,700 - - -
100 100 1.0 8.2 3.2 250,000 4,100 - - -
--- --- --------- ----------------- -------

250 150 1.0 10.8 4.1 900,000§ 4,900 - - - 12SH7 

--- --- --- --- --- ---- --- --- --- --- --------
250 100 3.0 3.0 0.8 1.000,000* 1.650 - - - 12SJ7 

250 - 8.5 9.2 - 7.600§ 2,500 19 - - 12SJ7-GT 

--- --- --- --- --- ---- --- --- --- --- --------
250 100 3.0 9.2 2.6 800.000§ 2,000 - - - 12SK7 
100 100 1.0 13 4,0 120,000§ 2,350 - - - 12SK7-GT 
--- --- ---- --- --- --~-- --- ------ --- ------

250 - 2.0 2.3 - 44.000 1.600 70 - - 12SL7-GT 

--- --- --- --- --- ------- --- ---- --- ------
250 - 8.0 9.0 - 7.700 2.600 20 - - 12SK7-GT 
90 - 0 10 - 6,700 3,000 20 - -

250 - 8.0 9.0 - 7,700§ 2,600 20 - - 12SN7-GTA 
90 - 0 10 - 6,700§ 3,000 20 - -

Max positive pulse plate voltage, ~ = 1.500 volts; max d-c cathode current = 
20 rna 

250 - 2.0 1.1 
100 - 1.0 0.5 

--- --- --- ---
250 - 9.0 9.5t 

------------
250 - 9.0 9.5 

26.5 - Rg = 1.1 
2 meg 

--- ---------
250 - 8.0 9,0 

26.5 - Rg = 1.8 
05 meg 

--- --- --- ----
250 100 2.0 3.5 

28 28 1.0 0.5 

--- ---------
12.6 - 0 1.0 

--- --- ------
315 225 13 34t 
250 250 12.5 45t 
180 180 8.5 29t 
285 285 19 70t 
250 250 15 70t 

§ Approximate, 
AWithout external shield, 
t Zero signal. 

- 85.000t 
- 110,000 

--- -----
- 8,500 

--- -----
- 8,500 
- 15,500 

--- -----
- 7,700 
- 11,500 

--- ----
8.5 I,OOO,OOO§ 
1.8 -

--- -----
- 12,500§ 

--- -----
2.2t 80,000§ 
4.5t 50,000§ 
3.0t 50.000§ 
4.0t 70,000§ 
5.0t 60,000§ 

• Grids 3 and 5 are screen. Grid 4 is signal-
input grid. 

# Conversion transconductance. 
+Maximum. 
.,Grids 2 and 4 are screen, Grid 3 is signal-

input grid. 
,,"Screen supply voltage. 
~Ab801ute maximum rating. 
t Plate-to-plate, 
.Per section. 
~Design maximum rating. 

1,175 100 -
925 100 -

--- --- ---
1.900 16 10,000 

---------
1.900 16 -
1.100 17 -
---------
2,600 20 -
1,800 21 -
---------
450 # - -
250# - -

---------
1,600 20 -

--- ------
3,750 - 8,500 
4,100 - 5,000 
3,700 - 5,500 
3,600 - 8,000t 
3,750 - 10.000t 

$For both sections, 
* Minimum. 

-------
- 12SQ7 
- 12SQ7-GT 

--- --------
0.3 12SR7 

12SR7-GT 
--- -------

- 111SW7 
-

--- -------
- 12SX7-GT 
-

--- -------
- 12SY7 
- 12SY7-GT 

--- ------
- 12U7 

--- -------
5.5 12V6-GT 
4.5 
2.0 
14 
10 

'If Heater warm-up time controlled for 
series-string service. 

S Plate supply voltage_ 
II Input plate, 
,-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

1-Section 1. 
.-section 2. 
,-A resistor of 3 ohms must' be put in series 

with heater, 



100 

Tube 
Type 

Classification 
by 

Construction 

Base 
Con
nee
tions 

Out
line 
Dwg 

Fila
ment 
Volts 

Fila- Max Max Max 
ment Plate Plate Screen 
Amp Watts Volts Volts 

Capacitance in 
Micromicrofarads 

I t l out-I Grid-npu put plate 

12W6-GT'\f Beam Power Amplifier 7AC 9-11 12.6 0.6 10 

7.5 

300 150 Pentade Connection 
or 

9-41 
300 Triode Connection 

(G, & P tied) 

----------------------- ~---'.~---'~~~~~~ 
12X4 Full-Wave High- 5BS 5-3 12.6 0.3 Tube Voltage Drop: + 

12Z3 

Vacuum Rectifier 22 v at 70 rna d-c 

Half- Wave High-Vacuum 4G 
Rectifier 

12-5 12.6 0.3 Tube Voltage Drop: 
17 v at 110 rna d-c 

----- ----------- --- --- --- ----- -----..,.--------
14A4 Mediurn-Mu Triode 5AC 9-30 12.6 0.15 2.5 300 - 3.4 3.0 14.0 

----- ----------- --- ------ ------ --- --- ------ ---
14A5 Beam Power Amplifier 6AA 9-30 12.6 0.15 7.5 250 250 - - -

14A7/12B7 Remote-Cutoff 
Pentode 

BV 9-30 12.6 0.15 4.0 300 125 6.0 7.0 0.005 
+ 

14AF7 

14B6 

14BB 

Medium-Mu Twin 
Triode 

Duplex-Diode 
High-Mu Triode 

Pentagrid Converter 

BAC 

BW 

BXt 

9-30 12.6 0.15 2.5 +300 

9-30 12.6 0.15 0.5 300 

9-30 12.6 0.15 1.0 JOO 

2.2 1.6 2.3 

100 Osc Igl = 0.4 rna 
Rgl =50,000 ohms 

----- ----------- --- --- --- ------ --- --- ----,-----,---
14C5 

14C7 

14E6 

Beam Power Amplifier 6AA 

Sharp-Cutoff Pentode BV 

Duplex-Diode High-Mu BW 
Triode 

9-31 12.6 0.225 12 

9-30 12.6 0.15 1.0 

9-30 12.6 0.15 2.5 

315 2B5 

300 100 

250 

6.0 6.5 0.007 
+ 

14E7 Duplex-Diode Remate- BAE 9-30 12.6 0.15 2.0 250 100 4.6 5.3 0.005 
Cutoff Pentode + 

14F7 High-Mu Twin Triode BAC 9-30 ~ D:15 1.0+ 250 --- ---------

------_·_------1------------------~-~--
14F8 

14H7 

High-Frequency 
Twin Triode 

BBW 

Serni-Remote-Cutoff RF BV 
Pentode 

9-32 12.6 0.15 3.5 + 300 
3.5 Ell 

9-30 12.6 0.15 2.5 300 

2.B 

150 B.O 

1.4 1.6 

7.0 0.004 
+ 

----- ----------- --- ------ -------- --- ---'------'---
14J7 Triode-Heptade BBL 9-30 12.6 0.15 0.5 300 100 Osc Ig1 = 0.4 rna 

Converter Rgl = 50,000 ohms 
1.25 150 Triode Section 

----- ------------------
14K7 Triode-Hexode BGY T-X 14.0 0.1 1.5 250 125 Hexode Section 

Converter O.B 175 Triode Section 
------------------

14L7 Duplex-Diode-Triode BGZ T-X 14.0 0.1 1.0 250 

Metal tubes are shown in bold-face type, miniatuTe tubes in italics. @Subminiature type. 

~~~~~~~ 
~ ~O~~~ 

KEY KEY KEY KEY KEY 

• 

.ccs :e5ACs .5B5 6AA $7AC ~8AC5 *8A15 

.83 6 45 45 6 3 •• :: 

;- : ...• ,~~ .... ,. '-" 
KEY ~ ~ KEY Kty KEY 

8BL 8BW OGY OGZ 8Y aw ax 



Service 

Class A I 
Amplifier 

~ Vertical 
Deflection 1 Amplifier 

Full-Wave 
Rectifier 

------
Half-Wave 
Rectifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

-------
Class A 
Amplifier 

-------
Class A 
Amplifier. 

-------
Class A 
Amplifier 

-------
Converter 

-~-.----

Class A 
Amplifier 

.~-----

Class A 
Amplifier 

-------
Class A 
Amplifier 

-------
Class A 
Amplifier 
Class A 
Amplifier. 

Class A 
Amplifier. 

------

Class A 
Amplifier 

--------

Converter 

------
Converter 

------
Class A 
Amplifier 

Load 
Neg Plate Screen for Power 

Plate Screen Milli- Milli- Rp. Gm • " Rated Out-Grid Fac-Volts Volts Volts am- am- Ohms "mhos tor Out- put, 
peres peres put. Watts 

Ohms 

200 1125 1 Rk -I 46t f 2.2t I 2S,000§/S,000 I - 14,000 I 3.S 

110 1~?5 49t 4.0t 13,000§ S,OOO - 2,000 110 2.1 
225 - 30 22 - 1,600§ 3,SOO 6.2 - -
Max positive pulse plate voltagea ~ = 1,200 volts; max d-c cathode current = 
60 ma 

Max doc output current =70 rna; max peak inverse voltage = 1,250 volts; 
rros supply voltage per plate =325 volts; max peak current per plate = 
210 ma 

Max d-c output current =55 rna; max ~eak inverse voltage =700 volts; max 
rIDS supply voltage =235 volts; max pea current =330 rna 

250 - 8.0 9.0 -
90 - 0 10 -

--- --- --- --- ---
250 250 12.5 30t 3.5t 

--- --- --- --- ---
250 100 3.0 9.2 2.6 

--- --- --- --- ---
250 - 10 9.0 -

--- --- ------ ---
250 - 2.0 0.9 -
100 - 1.0 0.4 -

--- ------------
250 100 3.0 3.5 2.7 

--- --- --- --- ---
315 225 13 34t 2.2t 

--- ---- --- --- ---
250 100 3.0 2.2 0.7 

--- --- --- ---- ---
250 - 9.0 9.5 -

--- --- --- ------
250 100 3.0 7.5 1.6 

--- ---250 - ~ 2.3 -

---------------
250 - Rk= 6,0 -

500 
---- --- --- ---- ---

250 150 Rk= 10 3.2 
ISO 

100 100 1.5 7.5 2.6 
--- --- --- --- ---

250 100 3.0 1.4 2.8 

---------------
200 85 2.0 3.0 3.0 
100 - 0 10 -
--- ------------

170 - 1.6 1.5 -

§ ApproXimate. 

7,700§ 
6,700§ 

----
70,000§ 

-----
800,000§ 

-----
7,600 

-----
91,000~ 

110,000 

-----
360,000§ 

-----
77,000§ 

----
1.000,000§ 

-----
8,500 

-----
700,000§ 

44,OOO§ 

----
-

----
SOO,OOO§ 

350,000§ 
""'------

1.500,OOO§ 

----
1,000,000* 

-
-----

42,000§ 

2,600 20 - -
3,000 20 - -
--- --- --- ---
3,000 - 7,500 2.S 

--- --- ------
2,000 - - -

--- --- --- ---
2,100 16 - -

--- --- --- ---
1,100 100 - -
900 100 - -

550# E,2 (Osc Plate) =250 
thru 20,000 ohms 
1,2 =4.0 ma 

---
3,750 - 8,500 5.5 

--- --- --- ---
1,575 - - -

--- --- --- ---
1,900 16 - -
--------- ---
1,300 - - -

--- ---
1,600 70 - -

------------
3,300 4S - -
--- --- --- ---
4,000 - - -

4,000 - - -
---
290 # Eb (Triode Osc) = 

250 thru 20,000 ohms 
h (Triode) =5.0 ma 

750# - - -
2,800 22 - -
------------

1,650 70 - -

E9For both sections . 
* Minimum. 

101 

Tube 
Type 

12W6-GT~ 

------

12XI, 

------
12Z3 

------
14A4 

------
14A5 

-------
14A7/12B7 

------
14AF7 

------
14B6 

-------
14BS 

-------
14C5 

-------
14C7 

------
14E6 

------
14E7 

14F7 

14FS 

-------
14H7 

-------
14J7 

-------
11,K7 

11,L7 

... Without external shield. 
t Zero signal. ~ Heater warm-up time controlled for 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
# Conversion transconductance. 
• Maximum. 
.Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
IIIScreen supply voltage. 
~Absolute maximum rating. 
~ Plate-to-p1ate. 
+Per section. 
~Design maximum rating. 

series-string service. 
I Plate supply voltage. 
II Input plate . 
3-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

1-Section 1. 
2-Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater. 
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Capacitance in 

Baae Micromicrofarads 
Cla8sillcation Out- Fila- Fila- Max Max Max Tube by Con- line ment ment Plate Plate Screen Type nec- lout-I Grid-Construction tions DwC Volta Amp Watts Volts Volts Input put plate 

14N7 Medium-Mu SAC 9-31 12.6 0.3 2.5. 300 I - I -Twin Triode ----- ----------- --- --- --- -------- ---
1407 Pentagrid Converter SAL. 9-30 12.6 0.15 1.0 300 100 Osc 1,,1 =0.5 ma 

R"I =20,000 ohms ----- ----------------- '---------
14R7 Duplex-Diode SAE 9-30 12.6 0.15 2.0 250 125 5.6 J 5.3 10.~4 Remote-Cutoff Pentode ----- ----------- --- ---------------
14S7 Triode-Heptode SBL 9-30 12.6 0.15 0.6 300 100 Osc 1,,1 =0.4 ma 

Converter R"I =50,000 ohms 
1.0 175 Triode Section ----- ---------------

14W7 ShR'/'~eU;~o~e SBJ 9-30 12.6 0.225 - 300 150 - - -
----- -------------- ----------- --------------
14X7 Dw,le".Diode SBZ 9-31 12.6 0.15 - 300 - - - -

igh-Mu Triode ----- ----------- --- --- --- -----
14Y4 Full·Wave High·Vacuum 5AB 9-30 12.6 0.3 - Tube Voltage Drop:. 

Rectifier 22 v at 70 ma doc 
----- ----------- ---- --- ------
15 Sharp·Cutoff RF 5F 12-6 2.0 0.22 - 135 "'l".7.", .. .0< 

Pentode DC ----- ----------- ------------
ISA6 Sharp. Cutoff Pentode 9AR 6-4 15.0 0.3 9.0 250 250 - - -

---------------
15AS'\I Triode.Pentode 8GS 9-49 15.0 0.6 10 300 150 Pentode Section 

2.5 300 - Triode Section 
7.5 Pentode Section-Triode Con-

nection G and P tied 

--------- ---
I6AS Power Amplifier Pentode 9BL 6-4 16.5 0.3 9.0 250 250 11.6. 5.9.6. 1.0. 

.6. ------------------------
17AV5-GA 

'\I 
Beam Power Amplifier 6CK T-X 16.S 0.45 11 5501 175 14.6. 7.0.6. 0.5.6. 

---------
17AX4·GT Half-Wave High- 4CG 9-11 16.S 0.45 4.S Tube Voltage Drop: 

'\l Vacuum Rectifier or 32 v at 250 ma doc 
9-41 --------

IreS,\! Beam Power Amplifier 7CV 5-3 16.S 0.45 5.5 135 117 13.6. 9.0.6. 0.55.6. 

------------------------
17D06'\1 Beam Power Amplifier 6AM T-X 16.S 0.45 15 5501 175 15.6. 7.0.6. 0.55.6. 

-------
lrH8'\1 Half-Wave High- 9FK 6-3 

Vacuum Rectifier 
17.5 0.3 3.0" Tube Voltage Drop: 

22 v at 140 ma doc ---------
17Z8 Half-Wave High-

Vacuum Rectifier 
9CB T-X 17 0.3 - - - - - -

------------------------
lSAS'\! Beam Power Amplifier 6CK !HS lS.5 0.3 9.0" 3501 .. 160+ 13.6. 7.0.6. 0.7. 

or 
9-43 

Metal tubes are shown In bold-face type, numatu,e tube. In italic •. .Submtnlature type. 
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Load 
Neg Plate Screen 

Rp. G m • 
for Power 

Plate Screen Milli- Milli- '" Rated Out- Tube Service Grid Fac-Volts Volts Volts am- am- Ohms ",mhos tor Out- put, Type 
peres peres put, Watts 

Ohms 

Class A 250 8.0 9.0 7,700 2,600 20 l4N7 
Amplifier. 

Converter 

Class A 
Amplifier 

Converter 

Class A 
Amplifier 

Class A 
Amplifier 

250 

250 
100 

250 

300 

250 

100 

100 
100 

100 

2.0 3.5 

1.0 5.7 
1.0 5.5 

2.0 1.8 

150 Rk= 10 
160 

1.0 1.9 

8.5 

2.1 
2.2 

3.0 

3.9 

1.000,OOO§ 550 # 

I,OOO,OOO§ 3,200 
350,OOO§ 3,000 

1,250.000§ 525 # (Eb Triode Gsc) = 
250 thru 20,000 ohms 
Ib (Triode) =5.0 rna 

300,000 5,800 

67,000 1,500 100 

1407 

14R7 

1487 

14W7 

14X7 

------- ---'-------'----'-----'---'-----'----'---'---'-----
Full-Wave 
Rectifier 

Class A 
Amplifier 

Max d-c output current =70 rna; max peak inverse voltage = 1250 volts; max 
rms supply voltage per plate =325 volts; max peak current per plate =210 rna 

135 67.5 1.5 1.85 0.3 800,000 750 -

14Y4 

15 

-------- --- --- --- --- -------- ----------- -----
Class A 
Amplifier 

Class A 
Amplifier 
Vertical r 
Deflection { 
Amplifier l 
Class A 
Amplifier 

Horizontal 
Deflection 
Amplifier 

180 180 2.9 36 4.6 100,000 10,000 

1\0 110 7.5 45 4.0 13,OOO§ 7,300 - - -
250 - 8.0 9.0 - 7,700§ 2,600 20 - -
225 - 30 25 - 1.600§ 3,800 6.0 - -
Max positive pulse voltages ~ = 1,200 volts; max d-c cathode current =40 rna 

170 170 10.4 53 10 20,000 9,000 - 3,000 4.0 

250 150 22.5 57 2.1 14.500§ 5.900 - - -
60 150 0 260 26 - - - - -

Max positive pulse plate voltages ~ =5,500 volts; max screen' dissipation = 
2.5 watts; max d-c cathode current =110 rna 

15A6 

15A8,-

16A6 

17AV5-GA'-

TV Damper Max d-c output current =125 rna; max peak inverse voltage fjJ =4.400 volts; 
Services max peak current =750 ma 

17AX4-GT'-

--------I----~--~----~--~----~-----,----~--~----~---
Class A 
Amplifier 

Horizontal 
Deflection 
Amplifier 

TV Damper 
Servicea 

TV Damp
er Service3 

110 110 7.5 49t 4.0t 10,OOO§ 7,500 2,500 1.9 

250 150 22.5 75 2.4 20,OOO§ 6,000 - - -
60 150 0 300 27 - - - - -

Max positive pulse plate voltagea ~ =6,000 volts; max screen dIssipation = 
2.5 watts; max d-c cathode current =120 rna 

Max d-c output current ~ =75 rna; max peak inverse voltage ~ =2,000 volts; 
max peak current ~ =450 ma 

Max d-c output current = 150 rna; max peak inverse voltage =4,500 volts; 
max peak current =450 ma 

17Z3 

----- '---,------,-----.-----;----;--------,-----,------;-------,---
200 1125 117, '140 11.1 '1 27,ooo§14,800 I - 1 - I -Horizontal 

Deflection 
Amplifier 

60 125 0 165 15 - - - - -
Max positive pulse plate voltagea ~ =3,000 volts; max screen dissipation ~ = 
2.5 watts; max d-c cathode current~ =90 rna 

+Per section. 
+Maximum. 
§ Approximate. 

18A5,-

# Conversion transconductance . 
• Grids 2 and 4 are screen. Grid 3 is signal

input grid • 
... Without external shield. 
a-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

t Zero signal, 
S Plate supply voltage. 
~Absolute maximum rating. 
~Design maximum rating. 
,- Heater warm-up time controlled for 

series-string service. 
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Capacitance in 

Base 
Micromicrofarads 

Classification Out- Fila- Fila- Max Max Max Tube by Con- line ment ment Plate Plate Screen 

Input I 
Type Construction nec- Dwg Volts Amp Watts Volts Volts out-I Grid-tions put plate 

19 Twin-Triode Power 6C 12-5 2.0 0.26 - 135 - Both Sections in 
Amplifier DC Push-pull 

----- ------------ ------------------
19AQ5 Beam Power Amplifier 7BZ 5-3 18.9 0.15 12 250 250 -

I 
-

1 
-

---------------
19AU4' Half-Wave High-

Vacuum Rectifier 
4CG 9-44 18.9 0.6 6.0 Tube Voltage Drop: 

25 v at 350 ma d-c 
19AU4- Half-Wave High- 4CG 9-44 18.9 0.6 6.0 Tube Voltage Drop: 

GTA, Vacuum Rectifier 25 v at 350 ma d-c 
---------

19BG6-G Beam Power Amplifier 5BT 16-5 18.9 0.3 20 700, 350 12 6.5 0.34 
19BG6-GA T-X .&. .&. .&. 

---------------- --- ------------------------ ---
10CS Triple-Diode, 

High-Mu Triode 
9E 6-2 18.9 0.15 1.0 250 - - - -

---------------- ------------------------------
10J6 Medium-Mu 7BF 5-2 18.9 0.15 

Twin Triode 
1.5. 300 - 2.0.&. 0.4.&. 1.5.&. 

lOTS Triple-Diode ~ 6-2 18.9 0.15 T.O 30il --- .1.6 .... 1.0.&. 2.2.&. -
High-Mu Triode 

----- ---------------------------
10VS Trt,.\';;"Peiode, High-Mu 9AH 6-2 18.9 0.15 1.0 300 - - - -

------------
10XS Half-Wave High-

Vacuum Rectifier 
9BM 6-4 19 0.3 - Tube Voltage Drop: 

16 volts at 180 ma d-c 
----- ------------
19X5 Triode-Pentode 9AK 6-2 18.9 0.15 2.0 250 250 Pentode Section 

Converter 010 

1.5 250 - Triode Section 

---------
10YS Half-Wave High-

Vacuum Rectifier 
9BM 6-4 19 0.3 - Tube Voltage Drop: 

15 volts at 180 ma d-c 
----- ----------- --- --- ---------
20 Power Amplifier Triode 4D 9-25 3.3 0.132 - 135 - 2.0 2.3 4.1 

DC 
---------------------------

SlA6 Beam Power Amplifier 9AS T-X 21.5 0.3 8.0 250 250 - - -

----- ------------------------------
SlB6 Beam Power Amplifier 9AS T-X 21.5 0.3 8.0 250 250 - - -

----- - ----------- --- ------ ------ --- --------- ---
22 Sharp-Cutoff RF 4K 14-2 3.3 0.132 - 135 67.5 3.5 10.0 0.02 

Tetrode DC • ----- ----------- ------ ------------ --- --- --- ---
24A Sharp-Cutoff RF 5E 14-2 2.5 1.75 - 250 90 5.3.&. 10.5.&. 0.007 

Tetrode • ----- ----------- ------ ------------ --- ---------
26A6 Power Amplifier Pentode 7S 8-6 25.0 0.3 5.3 160 135 8.5 12.5 0.2 
25A6-GT 9-11 - - -
Metal tubes are shown In bold-face type, minzature tubes in italics. @Submtnlature type. 

~ ~~~A.1tAkW 
t ~~W'a~ 

KEY 
<ICC; 4D 4K SIT 5~ 6 C 78F 

~~~ ~ 
MEV 

781 7S 9AH OAS O.M 9E 



Service 

Class B 
Amplifier 

--~---

Class A 
Amplifier 

TV Damper 
Service a 
TV Damper 
Services 

------

Horizontal 1 
Deflection 
Amplifier 

----~--

Class A 
Amplifier 

-------
Class A 
Amplifier + 
Class A 
Amplifier 

------
Class A 
Amplifier 

-------
TV Damp-
er Servicea 
---~--

Class A 
Amplifier 

Class A 
Amplifier 

Half-Wave 
Rectifier 

-------
Class A 
Amplifier 

-------

Horizontal I 
Deflection 
Amplifier 

l 
-~----

Horizontal 
Deflection 
Amplifier 

-------
Class A 
Amplifier 

-------
Class A 
Amplifier 
-~----

Class A 
Amplifier 

Load 
Neg Plate Screen for Power 

Plate Screen Milli- Milli- Rp. Gm • IJ. Rated Out-Grid Fac-Volts Volts Volts am- am- Ohms IJ.mhos tor Out- put, 
peres peres put. Watts 

Ohms 

135 - 0 5.0t - Input Signal =0.170 10, 2.1§ 
+ watt§ OOOt 

-~- -----~---- ~-- ---
250 250 12.5 45t 4.5t 52,OOO~ I 4,100 I - 5,000 4.5 
180 180 8.5 29t 3.0t 58,000 3,700 - 5,500 2.0 

Max d-c output current =175 rna; max peak inverse voltage ~ =4,500 volts; 
max peak current = 1,050 rna 
Max d-c output current =190 rna; max peak inverse voltage l!I =4,500 volts; 
max peak current = 1.150 rna 

250 I 250 1 15 I 75 I 4 I 25,OOo§1 6.000 I - I - I -
60 250 0 180 18 - - - - -

Max positive pulse plate voltage3 ~ =6,600 volts; max screen dissipation = 
3.2 watts; max d-c cathode current = 110 rna 

100 - 1.0 0.5 - 80,000 1,250 100 - -

--------------- ----- ------------
100 - Rk= 8.5 - 7,100 5,300 38 - -

150ffi 
--- ---

---z:5O ---ro ----y:o ---
58.000§ 1,200 70 ---- - - -

100 - 1.0 0.8 - 54,OOO§ 1,300 70 - -
--- ------ --- --- -------------- ~--

250 - 3.0 1.0 - 58,OOO§ 1,200 70 - -
100 - 1.0 0.8 - 54,OOO§ 1,300 70 - -

Max d-c output current = 180 rna; max peak inverse voltage =4,000 volts; 
max peak current = 400 rna 

250 150 Rk= 7.7 1.6 

I 

750,OOO§ 4,600 - - -
200 

100 - Rk= 8.5 - 6,900§ 5,800 40 - -
100 

Max d-c output current = 180 rna; max peak inverse voltage =700 volts; max 
rms supply voltage = 250 volts 

135 - 22.5 B.5t - 6,300 525 3.3 6,500 0.110 

--- --- --- --- -~-- ----- ------ --- ---
180 180 23 45 3.0 - 6,500 - - -
180 180 0 430 29 - - - - -
Max positive pulse plate voltage.~ =7,000 volts; max screen dissipation =4.5 
watts; max d-c cathode current = 150 rna 

180 1180 I 23 I 45 I 3.0 I - I 6,500 1 - I - I -180 180 0 430 29 - - - - -
Max positive pulse plate voltage:, =7,000 volts; max screen dissipation =4.5 
watts; max d-c cathode current = 150 rna 

135 67.5 1.5 3.7 1.3 325.000 

--- --- --- --- --- -----

2.00 90 3.0 4.0 1.7+ 600.000 

--- --- --_. --- --- _._---

160 120 18 33t 6.5t 42,000 

§ Approximate. 

500 - -

--- --- ---
1,050 - -

--- --- ---

2,375 - 5,000 

EBFor both sections . 
* Minimum. 

-

----
-

---
2.2 
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Tube 
Type 

19 

------
19AQ5 

------
19AU4'1! 

19AU4-
GTA'I! 

-------
19BG6-G 
19BG6-GA 

-------
19C8 

-------
19J6 

19T8 

-~----

19V8 

------
19X3 

------
19X8 

-------
19Y3 

------
20 

-------
21A6 

-~----

21B6 

------
22 

----~---

24A 

-------

25M 
25A6-GT 

... Without external shield. 
t Zero signal. ~ Heater warm-up time controlled for 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
# Conversion transconductance. 
• Maximum. 
¥Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
+Screen supply voltage. 
~Absolute maximum rating. 
t Plate-to-plate. 
+Per section. 
~Design maximum rating. 

series-string service. 
I Plate supply voltage. 
11 Input plate . 
3-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
eyele. 

t-Section 1. 
2--8ection 2. 
4-A resistor of 3 ohms must be put in series 

with heater. 
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Capacitance in 

Base Micromicrofarada 
Classification Out- Fila- FUa- Mill< Mill< Mill< Tube by Con- line ment ment Plate Plate Screen Type Construction nec- Dwg Volts Amp Watts Volts Volts I lout-I Grid-tions nput put plate 

25A7-GT Half-Wave Rectifier 8F 9-11 25.0 0.3 2.25 117 

Tube JOltage br:: 
I -Power Amplifier 

Pentode - -
23 v at 150 rna doc 

----- ----------- --------- --- --- ---
25AC5-GT Triode Power Amplifier 6Q 9-II 25.0 0.3 10 180 - 2 tubes. Push-pull 

--- ------------
25AV5-GA Beam Power Amplifier 6CK T-X 25.0 0.3 11 5501 175 14& 7.0& 0.5& 

25AV5-GT Beam Power Amplifier 6CK 9-II 25.0 0.3 11 5501 175 14& 7.0& 0.7& 
or 

9-41 

----------------------------
25AX4-GT Half-Wave High- 4CG 9-II 25.0 0.3 4.8 Tube Voltage Drop: 

Vacuum Rectifier or 32 v at 250 rna doc 
9-41 

----- ----------- --- ------ ------
25B5 Direct-Coupled Power 6D 12-1 25.0 0.3 8.5 180 - - - -

Amplifier 1.111 
----- ----------- --- --- --- ------ ------ ------ ---
25B6-G Power Amplifier 7S 14-3 25.0 0.3 12.5 200 135 - - -

Pentode 
----- ----------- --- --- ---- ------ ------
25B8-GT Triode Remote-Cutoff 8T 9-24 25.0 0.15 - 100 100 Pentode Section 

Pentode 

- Triode Section 

---------------------
1JSBKS Beam Power Amplifier 9BQ 6-3 25.0 0.3 9.0 250 250 13& 5.0& 0.6& 

----------------------------------------------
25BQ6-GA T-X 
25B~6- Beam Power Amplifier 6AM 9-49 25.0 0.3 11 6001 200 15& 7.0& 0.6& 

G_ B or 
9-50 

----- -----------------------------
25BQ6-GT Beam Power Amplifier 6AM 9-49 25.0 0.3 II 5501 175 15& 7.5& 0.6& 

or 
9-50 

----- --------------------------
1JSCS Beam Power Amplifier 7CV 5-3 25.0 0.3 5.5 135 117 13& 9.0& 0.55& 

----- ----------- ------ --- --- --- --- --------- ---
25C6-G Beam Power Amplifier 7AC 14-3 25.0 0.3 12.5 200 135 - - -
25C6-GA T-X 

--------------------------
2SCAS Beam Power Amplifier 7CV 5-3 25.0 0.3 5.0 130 130 15& 9.0& 0.5& 

--------------------------
25CD6-G Beam Power Amplifier 5BT 16-5 25.0 0.6 15 7001 175 25& 9.5& 0.6& 
25CD6-

GA,\[ 

25CD6-
GB,\[ 

Beam Power Amplifier 5BT T-X 25.0 0.6 20 7001 175 22& 8.5& 1.1& 

Metal tubes are shown In bold-face type. miniature tubes In Itabes. @Submmlature type. 

~ '5 ~=s -=i-4.:.S 6 ~___ ~ *4.:.5 .... -_ .. 
2 7 7 

I I I 8 I 
K I\EY KE I\EY 
4Cc:. 5&T 6~M 6CK 6D 60 7 ~c. 

~~.~ 
7CV 7S IF IT 



Service 

Class A 
Amr.lifier 
Hal-Wave{ 
Rectifier 

------
Class B 
Amplifier -------
Horizontal 
Deflection 
Amplifier 

Horizontal [ 
Deflection 
Amplifier l 

TV Damp-
er.Servicea 

------
Class A 
Amplifier ------
Class A 
Amplifier 

-------
Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

------

Horizontal 
Deflection 
Amplifier 

Horizontal { 
Deflection 
Amplifier 

Class A 
Amplifier ------
Class A 
Amplifier 

Class A 
Amplifier 

Horizontal f 
Deflection 
Amplifier l 
Horizontal 
Deflection 
Amplifier 
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Load 

S I Neg 
Plate Screen for Power 

Plate Milli- Milli- Rp. Gm• 
p. Rated Out- Tube creen Grid Fac-Volts Volts I Volts am- am- Ohms p.mhos tor Out- vl~~s Type 

peres peres put, 
Ohms 

100 I 100 115 I 20.5t ~ 4.0t I 50,000 11,SOO I I 4.500 I 0.77 25A7-GT 

Max d·c output current = 5 rna; max peak inverse voltage =350 v; max 
rms supply voltage = 117 V; max peak current =450 rna 

------"" - , ... , -IP~""~";'~' - I"'" 6.0 25AC5-GT 
O.SIO watt t --- ------------ ------

250 150 22.5 57 2,1 14,5OO§1 5,900 I - - - 25AV5-GA 
60 150 0 260 26 -- - - -

Max positive pulse plate voltagealil """5.500 volts; max screen dissipation = 
2.5 watts; max doc cathode current = 110 rna 
250 1150 I 22,5 I 55 I 2.1 I 20,OOO§1 5,500 I - I - I - 25AV5-GT 
60 150 0 225 25 - - - - -

Max positive pulse plate voltage,l!J =5,500 volts; max screen dissipation = 
2.5 watts; max doc cathode current = 110 rna 

Max doc output current =125 ma; max peak inverse voltage I!J = 4,400 volts 
max peak current =750 rna 25AX4-GT 

------
ISO 10011 0 46 5.811 15,000 2,300 - 4,000 3.S 25B5 

--- --- --- --- ------- ------ --- --- ------
200 135 23 62t I.st IS,OOO 5,000 - 2,500 7.1 25B6-G 

---- ---- --- --- --- ---- ------ --- --- ------
100 100 3.0 7.6 2.0 IS5,OOO 2,000 - - - 25BS-GT 

100 - 1.0 0,6 - 75,000 1,500 112 - -

------------ --------- ------
250 250 5.0 35t 3.5t 100,OOO§ S,500 - 6,500 3.5 S5BK5 

--------- ----------- ------------
25BQ6-GA 

250 150 22.5 57 2.1 14.500§ 5,900 - - - 25BQ6-GTB 
60 150 0 260 26 - - - - -

Max positive guise plate voltage,l!J =6,000 volts; max screen dissipation =2.5 
watts; max -c cathode current =110 rna 

250 1150 122.5 I 55 1 2.1 I 20,ooo§1 5,500 1 - I -1- 25BQ6-GT 
60 150 0 225 25 - - - - -

Max positive pulse plate voltage,l!J =5,500 volts; max screen dissipation = 
2.5 watts; max doc cathode current = 110 rna 

------
110 

I 
110 

I 
7.5 I 49t 1 4 ,Ot I lO,ooo§1 7.500 I - I 2,500 11.9 S5C5 

------
200 135 14 61t 2,2t IS,300t 7,100 - 2,600 6.0 25C6-G 

25C6-GA ----------------------------
125 125 4.5 37t 4.0t 15,0001 9.200 - 4,500 1.5 S5CA5 
110 1I0 4.0 32t 3.5t 16,000 S,100 - 3.500 1.1 --------- ----------
175 175 30 75 5.5 7,200§ 7,700 - - - 25CD6-G 
60 100 0 230 21 - - - - - 25CD6-GA, 

Max positive pulse plate voltage,l!J =6,600 volts; max screen dissipation =3.0 
watts; max doc cathode current =200 .ma 

175 1175 130 I 75 1 5 .5 I 7,200§1 7,700 I - I - I - 25CD6-GB, 
60 100 0 230 21 - - - - -

Max positive pulse plate voltage. III =7,000 volts; max screen dissipation =3.0 
watts; max doc cathode current =2.00 rna 

§ ApprOXImate. 
,.Without external shield. 
t Zero sill11al. 
• Grids 3 and 5 are screen. Grid 4 i. lill11al-

input grid. 
# Conversion transconductance. 
• Maximum. 
¥Grids 2 and 4 are screen. Grid 3 iuill11al-

input arid. . 
+Screen lupply voltallC. 
I!JAboolute maximum rating. 
t Plate-to-plate. 
+Per section. 
,*,Oeoign maximum rating. 

EllFor bot" sect.onl. * Minimum. 
, Heater warm-up time controlled for 

seriea~8trin& service . 
I Plate lupply voltage. 
II Input plate • 
,-The duration of the pulse voltage must 

not exceed IS percent of one sca.ing 
cycle. 

1-8ection 1 . 
• -section 2. 
,-A relistor of 3 oluns must be put in series 

wit" "eater. 
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Base 
Tube Classification Con- Out- Fila- Fila- Max 
Type by nec- line ment ment Plate 

Construction tions Dwg Volts Amp Watts 

25CU6 Beam Power Amplifier 6AM T-X 25.0 0.3 11 

----- ----------- --- ------------
25DS-GT Diode-Triode-Pentode SAF 9-23 25.0 0.15 -

-
----- ------------
25DN6'U Beam Power Amplifier 5BT T-X 25.0 0.6 15 

----- ---------------
25DQ6 Beam Power Amplifier 6AM T-X 25.0 0.3 15 

------------
25E5 Beam Power Amplifier 8GT T-X 25.0 0.3 10 

----- ---------------
1I!5F5 Beam Power Amplifier 7CV 5-3 25.0 0.15 4.5 

----- ----------- ---------------
25L6 Beam Power Amplifier 7AC 8-6 25.0 0.3 10 

----- ------------
25L6-GT Beam Power Amplifier 7AC 9-11 25.0 0.3 10 

or 
9-41 

----- -------------- --- --- ------
25N6-G Direct-Cou.pled Power 7W 12-3 25.0 0.3 8.5 

Amplifier 1.111 ------------
25U4-GT Half-Wave High-

Vacuum Rectifier 
4CG 9-13 25.0 0.3 -

----. -------------- ------ ------
25W4-GT Half-Wave High- 4CG 9-11 25.0 0.3 3.5 

Vacuum Rectifier or 
9-41 

---------------
25W6-GT Beam Power Amplifier 7AC 9-11 25.0 0.3 10 

or 7.5 
9-41 

----- ---------
25X6-GT High-Vacuum Rectifier 7Q 9-11 25.0 0.15 -

Doubler ----- '------------
25Y5 High-Vacuum Rectifier 

Doubler 
6E 12-5 25.0 0.3 -

----- ------------
SIIZ' Half-Wave High- 5AA 8-1 25.0 0.3 -

Vacuum Rectifier 
----- ----------- --- --- --- ------
25Z5 Hib~li~~um Rectifier 6E 12-5 25.0 0.3 -

Metal tubes are shown tn bold-face type, miniature tubes In .tabcs. 

7Q 7W 8AF 

~
'5 

3 •• : 6 

2 7 

I 8 
ty 

8GT 

Capacitance in 
Micromicrofarads 

Max Max 

Input I Plate Screen 
Volts Volts Out- Grid-

put plate 

6001 200 
15Aj 7.0A I 0.6A 

---
100 100 Pentode Section 

Triode Section 

------
7001 175 22A 11.5A 0.8A 

---------------
5501 175 15A 7.0A 0.55A 

---------------
250 250 - - -

---------------
135 117 - - -

---- ------------
200 117 16.0 13.5 0.3 

---------------
200 125 15A lOA 0.8A 

--- --- --- --- ---
180 - - - -
18011 

Tube Voltage Drop: 
21 v at 250 rna doc 

Tube V.ltage Drop: 
21 v at 250 rna doc 

300 150 Pentode Connection 

300 - Triode Connection 
(G, & P tied) 

Tube Voltage Drop:. 
25 v at 120 rna doc 

- I - I 
-

I 
- I -

Tube Voltage Dr'l: 
20.5 v at 250 rna -c 

Tube Voltage Drop:. 
22 v at 150 rna doc 

. . 



Load 
Neg Plate Screen for Power 

Plate Screen Milli- Milli- Rp. Gm • " Rated Out-Service Volts Volts Grid Fac- Out- put. Volts am- am- Ohms "mhos tor peres peres put. Watts 
Ohms 

r 250 1150 I 22.5 I 57 I 2.1 I 14, 500§ I 5,900 I - I - I -
Horizontal 1 60 150 0 260 26 - - - - -
Deflection Max positive pulse plate voltages 00 =6,000 volts; max screen dissipation =2.5 
Amplifier watts; max d-c cathode current = 110 rna 

Class A 
Amplifier 
Class A 
Amplifier 

100 

100 

100 3.0 

1.0 

8.5 

0.5 

2.7 200,000 1,900 -

91.000 1.100 -

----- -------------1----1---------
Horizontal 
Deflection 
Amplifier 

Horizontal 
Deflection 
Amplifier 

125 125 18 70 6.3 4,OOO§ 9,000 - - -
50 100 0 240 30 - - - - -

Max positive pulse plate voltage31!l =6,600 vo ts; max screen dissipation = 
3.0 watts; max d-c cathode current =200 rna 

2~8 1 i~8 1 25.5 1368 12~·4 1 2~00§j 6~0 1 = I = 1= 
Max positive pulse plate voltagea ~ =6,000 vo ts; max screen dissipation = 
2.5 watts; max d-c cathode current =120 rna 

------1----,--------,,-----;-----,--,-------,----;-----,---;---
100 I 100 I 7.7 1100 I 7.0 I .5,300 \14,000 I - I - \ -Horizontal 

Deflection 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

Max positive pulse plate voltageal!l = 7.000 volts; max screen dissipation = 5.0 
watts; max d-c cathode current =200 rna 

110 110 7.5 36t 3.0t 16,OOO§ 5,800 - 2,500 1.2 

200 110 8.0 50t 2.0t 30,OOO§ 9,500 - 3,000 4.3 
110 110 7.5 49t 4.0t 13,OOO§ 9,000 - 2,000 2.1 
------------ ---------

200 125 Rk ~ 46t 2.2t 28,OOO§ 8,000 - 4,000 3.8 
180 

110 110 7.5 49t 4.0t 13,OOO§ 8,000 - 2,000 2.1 
--- ---- --- --- --- ---- ------------

180 10011 0 46 5.8 15,000 2,300 - 4,000 3.8 

Half-Wave { 
Recti:f1er 
TV Damp
er Servicea·' 

Max d-c output current ~ 125 rna; max peak inverse voltage =1250 volts; 
rms supply voltage =350 volts; max peak current =600 rna 
Max d-c output current =125 rna; max peak inverse voltage ~ =3850 volts; 
max peak current = 600 rna 

TV Damp
er Services 

Class A 
Amplifier 

Vertical 
Deflection 
Amplifier 

Rectifier 
or Doubler 

Rectifier 
or Doubler 

Max d-c output current ~125 rna; max peak inverse voltage ~ ~3850 
volts; max, peak current =750 rna 

46t 2.2t 28,OOO§ 8,000 4,000 3.8 
{ 

200 125 Rk = 
180 

110 110 7.5 49t 4.0t 13,OOO§ 8,000 - 2,000 2.1 

{ 
225 - 30 22 - 1,600§ 3,800 6.2 - -

Max positive pulse plate voltage, ~ ~ 1200 volts; max d-c cathode current = 
60 rna 

Max d-c output current per plate ~60 rna; rms supply voltage per plate = 
125 volts 

Max d-c output current per plate =42 rna; max" peak inverse voltage =700 
volts; max rms supply voltage per plate =250 volts 

---------------------------
Half-Wave 
Rectifier 

Rectifier 
Or Doubler 

Max d-c output current =125 rna; max peak inverse voltage =700 volts, max 
rms supply voltage =235 volts; max peak current =750 rna 

Max d-c output current per plate =75 rna; max peak inverse voltage =700 

1 
volts; max rms supply voltage per p'late =235 volts; max peak current per 
plate =450 rna 

§ Approx1mate. E9For both secbons • 
* Minimum. 
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Tube 
Type 

25CU6 

25D8-GT 

25DN6~ 

25DQ6 

25E5 

25F5 

115L6 

25L6-GT 

25N6-G 

25U4-GT 

25W4-GT 

25W6-GT 

25X6 .. GT 

25Y5 

25Z4 

25Z5 

... Without external shield. 
t Zero signal. , Heater warm-up time controlled for 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
# Conversion transconductance. 
+Maximum. 
¥Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
+Screen supply voltage. 
I!]Absolute maximum rating. 
t Plate-to-plate. 
+Per section. 
~Design maximum rating. 

series-string service. 
S Plate supply voltage. 
II Input plate. 
,-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
eyele. 

t-Section 1. 
2-Section 2. 
..-A resistor of 3 ohms must be put in series 

with heater. 
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Capacltance,in 

Base Micromicrofarads 
Cla.sUlcation Out- Flla- Fila- Max Max Max Tube by Con- line ment ment Plate Plate Screen Type Construction nec- Dwg Volts Amp Watts Volts Volts In I out-\ Grid-tiona put put IIlate 

IIiZ' High-Vacuum Rectifier 70 S-6 25.0 0.3 - Tube Voltage Drop:. 
25Z6-GT Doubler 9-11 22 v at 150 ma doc 

----- ------------------- ---
26 Medium-Mu Triode 4D 14--1 1.5 1.05 - ISO - 2.S 2.5 8.1 

---- ---------------------
16A6 Remote-Cutoff RF 7BK &-2 26.5 0.07 5.3 250 100 6.0 5.0 0.0035 

Pentode 

--------------------------
26A7-GT Twin-Pentode Power SBU 9-33 26.5 0.6 2.0. 50 50 16.0,& 13.0,& 1.2,& 

Amplifier or 
9-44 

------------------- ------------ --------------
16G6 Duplex-Diode 7BT &-2 26.5 0.07 2.5 250 - 1.8 1.4 2.0 

Medium-Mu Triode 

-------------------------
'6GGS Remote-Cutoff Pentode 7BK 5-2 26.5 0.07 4.0 300 150 5.0 5.0 O.OOS • ----------------
B6D6 Pentagrid Converter 7CH., &-2 26.5 0.07 1.0 300 100 Osc I", =0.5 ma 

R", =20,000 ohms -------------------------------
26E6-G Beam Power Amplifier 78 T-X 26.5 0.3 12.5 200 135 - I - I ------------B6Z6 Full-Wave High- 9B8 6-2 26.5 0.2 - Tube Volta~ DroK:. 

Vacuum Rectifier 22vat1 ma-c 

------------
27 Medium-Mu Triode 5A 12-5 2.5 1.75 - 275 I - 3.1 2.3 3.3 

28D7 Double Beam Power SB8 9-31 28.0 0.4 3.0. lOill-67.5 - - -
Amplifier 

---- --------
28Z5 Full-Wave High-Vacuum 5AB 9-31 2S.0 0.24 - Tube Voltage Drop:. 

Rectifier 40 v at 10.0 ma doc 
----- -------
30 Medium-Mu Triode 4D 12-5 2.0 0.06 - ISO - 3.0,& 2.2,& 6.0,& 

or DC 
9~6 -------------------------

31 Power-Amplifier Triode 4D 12-5 2.0 0.13 - ISO - 3.5 2.7 5.7 
DC ---------------------------

StAS Half-Wave High- SHB 6-3 31.0 0.1 - - - - - -
Vacuum Rectifier ----------------------------

32 Sharp-Cutoff RF 4K 14--2 2.0 0.06 - ISO 67.5 5.3,& 10.5,& 0.015 
Tetrode DC ------------ --- --- --- ------

32L7-GT Half-Wave Rectifier SZ 9-1l 32.5 0.3 - 90 90 - - -
Beam Power Amplifier 

-
------------------------

33 Power Amplifier Pentode 5K 14--1 2.0 0.26 - ISO ISO S.O 12.0 1.0 
DC 

.. 
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Plate I Screen 
Load 

Neg for Power 
Plate Screen Milli-. Milli- Rp. Gm • I' Rated Out- Tube Service Volts Volts Grid am- am- Fac- Out- put, Type Volts Ohms I'mhos tor peres peres put. Watts 

Ohms 

Rectifier Max d-c output current per plate -15 rna; max peak inverse voltage -700 25Z6 
or Doubler volts; max rIDS supply voltage per plate =235 volts; max peak current per 25Z6-GT 

plate = 450 rna 
------ ------

Class A 180 - 14.5 16.2 - 7.300 1.150 8.3 - - 26 
Amplifier 

------ --------- ---,- ------
Class A 250 100 Rk = 10.5 4.0 1.000.000 4.000 £6A6 
Amplifier 125 

26.5 26.5 R g = 1.7 0.7 250.000 2.000 - - -
2 meg 

._------------------------------- ------
Class A 
Amplifier. 

-------
Class A 
Amplifier 

------
Class A 
Amplifier 

------
Converter 

Class A 
Amplifier 

Full-Wave 
Rectifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier + 

------
Full-Wave 
Rectifier 

-------
Class A 
Amplifier 

------
Class A 
Amplifier 

Half-Wave 
Rectifier 

------
Class A 
Amplifier 

-------
Class A { Amplifier 

Half-Wave 
Rectifier 

Class A 
Amplifier 

26.5 26.5 4.5 20t 1.9t - 5.700 - 1.500 0.18 

--- --- --- ---------- <--- ---- ------
250 - 9.0 9.5 - 8,500 1,900 16 - -

26.5 - R g = 1.1 - 15,500 1,100 17 - -
2 meg 

--- --- --- ------ ----- ------------
250 150 8.0 9.0 2.3 720,000 2,000 - - -
--- ------ --- --- ------ ------------

250 100 1.5 3.0 7.8 I,OOO,OOO§ 475# - - -
------------ 3~1l8.000 ------------

200 135 14 61t 7,100 2.600 6.0 

Max d-c output current per plate =50 rna; max peak inverse voltage =1250 
volts; rms supply voltage per plate =325 v; max peak current per plate =300 
rna 

250 - 21 5.2 - 9,250 975 9.0 - -

--- --- --_. --- --- ----------------
28 28 3.5 12.5t 1.°t 4,200 3.400 - 4.000 0.100 

Max d-c output current = 100 rna; max peak inverse voltage = 1250 volts; max 
rms supply voltage per plate =325 volts; max peak current per plate =300 rna 

180 - 13.5 3.1 - 10,300§ 900 9.3 - -

--------------- ----- --- ---------
180 - 30 12.3t - 3.600 1.050 3.8 5.700 0.375 

Max d-c output current =100 rna; max rms supply voltage =250 volts 

180 67.5 

~"-+~_ "-~_I'=O':+ OW I-=-
2:0011: 

----
90 90 7.0 27t 2.0t 17,000 4,800 -
90 90 5.0 38t 3.0t 15,000 6.000 - 2.600 0.8 

Max d-c output current =60 rna; max rms supply voltage = 125 v 

180 
I 

180 
1
18 122t I 

5.0t 

§ ApprOXimate. 

I 55,OOO§1 1.700 I -
I 6.000 I 

ffiFor both sectIOns • 
* Minimum. 

1.4 

26A7-GT 

-------
£6C6 

-------
26CG6 

------
26D6 

------
26E6-G 

------
26Z5 

------
27 

------
28D7 

------
28Z5 

------
30 

31 

31A3 

-----
32 

-------
32L7-GT 

------
33 

... Without external shield. 
t Zero signal. '\[ Heater warm-up time controlled for 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
# Conversion transconductance. 
+Maximum . 
.,Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
",Screen supply voltage. 
~Absolute maximum rating. 
t Plate-to-plate. 
+Per section. 
~Design maximum rating. 

series·string service. 
S Plate supply voltage. 
II Input plate. 
,-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

1-8ection 1. 
.--section 2. 
4-A resistor of 3 ohms must be put in series 

with heater. 



Capacitance in 

Base Micromicrofarads 

Tube Classification Con- Out- Fila- Fila- Max Max Max 
Type by Dec- line ment ment Plate Plate Screen 

Construction Dwg Volts Amp Watts Volts Volts I lout-I Grid-tioDa nput put plate 

34 Remote-CutotI RF 4M 14-2 2.0 0.06 - 180 67.5 6.0& 11.0& 0.015 
Pentode DC ... ---------------- ------------------ -----' ------

35/51 Remote-CutotI RF 5E 14-2 2.5 1.75 - 275 90 5.3& 10.5& 0.007 
Tetrade ... ----- ----------------- --- ------------ --- ------

35A5 Beam Power Amplifier 6AA 9-31 35.0 0.15 8.5 200 125 - - --

----- ----------- --------------------- ---------
S6B6 Beam Power Amplifier 'ffiZ 5-3 35.0 0.15 4.5 117 117 11& 6.5& 0.4& 

------------------ ------ ---- ---------------------
S6C6 Beam Power Amplifier 7CV 5-3 35.0 0.15 4.5 117 117 12& 9.0& 0.6& 

---------------------------
35CD6- Beam Power Amplifier 5BT T-X 35.0 0.45 

GMf 
20 7001 175 22& 8.5& 1.1& 

----- ------------ --- --- ---- --------- --- --- --- ._--
35L6-GT Beam Power Amplifier 7AC 9-11 35.0 0.15 8.5 200 125 -- - --

or 
9-41 

---------
S6W4 Half-Wave High-Vacuum 5BO 5-3 35.0 0.15 - Tube Voltage Drop: 

Rectifier 18 v at 200 ma doc 

----- ------------ --------- ---
35Y4 Half-Wave High-Vacuum 

Rectifier 
5AL 9-31 35.0 0.15 - Tube Voltage Drop: 

18 v at 200 ma doc 

----- ---------
35Z3 Half-Wave High-Vacuum 4Z 9-31 35.0 0.15 - Tube Voltage Drop: 

Rectifier 18 v at 200 rna doc 
----- -----------------------
35Z4-GT Half-Wave High-Vacuum 

Rectifier 
5AA 9-11 35.0 0.15 - Tube Voltage Drop: 

18 v at 200 ma doc 
--------------------- ---- ------
35Z5-GT Half-Wave High-Vacuum GAD 9-11 35.0 0.15 - Tube Voltage Drop: 

Rectifier or 18 v at 200 ma doc 
9-41 

----- ----------- --- ---------
35Z6-G High-Vacuum Rectifier 

Doubler 
70 14-3 35.0 0.3 - Tube Voltage Drop:. 

20v at 220 ma doc 

----- ----------- --------- ------
36 Sharp-CutotI RF 5E 12-6 6.3 0.3 0.8 250 90.0 3.8& 9.0& 0.007 

Tetrdoe ... 
----- ----------------------------------- --- ---
37 Medium-Mu 5A 12-5 6.3 0.3 - 250 - 3.5 2.9 2.0 

Triode 
------------------------- --- --- ---- --- --- --- ---
38 Power Amplifier 5F 12-6 6.3 0.3 - 250 250 3.5 7.5 0.30 

Pentad. 

Metal tube. are shown in bold-face type, miniature tubes in italics. @Subminiature type. 

Sl 



Service 

Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

Load 
Neg Plate Screen for Power 

Plate Screen Milli- Milli- Rp. G m • 
p. Rated Out-Grid Fac-Volts Volts Volts am- am- Ohms p.mhos tor Out- put, 

peres peres put. Watts 
Ohms 

180 67.5 3.0 2.8 1.0 1,000,000 620 

250 90 3.0 6.5 2.5 + 400,000 1,050 

200 125 Rk = 43t 2.0t 
180 

34,OOO§ 6,100 5,000 3.0 

110 110 7.5 40t 3.0t 14,OOO§ 5,800 - 2,500 1.5 

113 

Tube 
Type 

34 

35/51 

35A5 

~------ --- --- ------ --- ----- ------ ------
Class A 110 110 7.5 40t 3.0t - 5,800 - 2,500 1.5 36B6 
Amplifier 

Class A 
Amplifier 

110 110 7.5 40t 3.0t 5,800 - 2,500 1.5 36C6 

----- ----------------------------- -----
Horizontal 
Deflection 
Amplifier 

175 175 30 75 5.5 7.200§ 7.700 -
60 100 0 230 21 -

Max positive pulse 'plate voltagea ~ =7,000 volts; 
max screen dissipatIOn =3.0 watts; max d-c cathode current =200 rna 

35DC6-GA, 

-------i--....,-----,---c-----,--...,------,---.----;----;---

1
125 I R~80 143t 1 2.0t I 34,OOO§16,100 I - 1 5,000 I Class A 

Amplifier 

Half-Wave 
Rectifier 

200 

110 110 7.5 40t 3.0t 14,OOO§ 5,800 - 2,500 

3.0 

1.5 

11ax d-c output current =100 rna; max peak inverse voltage =330 volts; rros 
supply voltage =117 volts; max peak current =600 rna. 
With panel lamp #40 or #47 between pins 4 and 6 and no shunting resistor, 
max d-c output current =60 rna. 
W,th panel lamp and 250 ohm shunting resistor (max), max d-c output =90 
ma 

35L6-GT 

36W4 

------ ----------------------------
Half-Wave 
Rectifier 

Half-Wave 
Rectifier 

Half- Wave 
Rectifier 

Half-Wave 
Rectifier 

Rectifier 
or Doubler 

Max d-c output current = 100 rna; max peak inverse voltage =700 volts; max 
rms supply voltage =235 volts; max peak current =600 mao 
With panel lamp #40 or #47 between pms 1 and 4 and no shunting resistor, 
max d-c output current = 60 rna. 
W,th panel lamp and 250 ohm shunting resistor (max), max d-c output =90 
ma 

Max d-c output current =100 rna; max peak inverse voltage =700 volts; rms 
supply voltage =235 volts, max peak current =600 ma 

Max d-c output current =100 rna; max peak inverse voltage =700 volts; max 
rms supply voltage =235 volts; max peak current =600 ma 

Max d-c output current =100 rna; max peak inverse voltage =700 volts; max 
rms supply voltage =235 volts; max peak current =600 rna. 
With panel lamp # 40 or # 47 between pins 2 and 3 and no shunting resistor, 
max d-c output current =60 rna. 
W,th panel lamp and 250 ohm shunting resistor (max), max d-c output =90 
ma 

Max d-c output current per plate =110 rna; max peak inverse voltage =700 
volts; max rms supply voltage per plate =235 volts; max peak current per 
plate =660 ma 

35Y4 

35Z3 

35Z4-GT 

35Z5-GT 

35Z6-G 

--------,----,.--,.,----,---.,----,---,.,----,---.,--

3.2 11.7+ 550,000 1,080 Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

~ 
~ 

KEY 
7Q 

250 90 3.0 

250 18 7.5 

250 250 25 22 

§ Approximate. 
... Without external shield. 
t Zero signal. 

3.8 

8,400 1.100 9.2 

100,000 1,200 - 10.000 2.5 

EBFor both sectlOns. 
* Minimum . 

36 

37 

38 

, Heater warm-up time controlled for 
• Grids 3 and 5 are screen. Grid 4 is signal- series-string service. 

input grid. 
# Conversion transconductance. 
+Maximum. 
.Grids 2 and 4 are screen. Grid 3 is signal· 

input grid. 
+Screen supply voltage. 
IjIAbsolute maximum rating. 
t Plate-to-plate. 
+Per section. 
~Design maximum rating. 

I Plate supply voltage. 
II Input plate. 
3~The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

I-Section 1. 
2--Section 2. 
-I-A resistor of 3 ohms must be put in series 

with heater. 
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Capacitance in 

Base Micromicrofarads 
Classification Out- Fi1a- Fita- Max Max Max Tube by COn- line ment ment Plate Plate Screen 

Input I Type Construction nec- Dwg Volts Amp Watts Volts Volts out-I Grid tions put plat e 

39/44 Remote-Cutoff RF 5F 12-6 6.3 0.3 1.5 250 90 3.84 10.04 0.00 
Pentode ... 

----- ----------- ------ ------------ --- ------ ---
40 Medium-Mu 4D 14-1 5.0 0.25 - 180 - 2.8 2.2 2.0 

Triode DC 
----- ------------------- --- -------------- ----- --------------
41 Power Amplifier Pentode 6B 12-5 6.3 0.4 8.5 315 285 - - -

----- -------------- --------------------- ---------
42 Power Amplifier Pentode 6B 14-1 6.3 0.7 11 375 285 - - -
------ ----------------- --------- --------- -----------
43 Power Amplifier Pentode 6B 14-1 25.0 0.3 5.3 160 135 8.5 12.5 0.2 

----- --------------- --------------------- ---------
45 Power Amplifier Triode 4D 14-1 2.5 1.5 10 275 - 4.0 3.0 7.0 

--- -------------- ----- ----- ----------
45A5 Power Amplifier 8GW T-X 45.0 0.1 9.0 250 250 114 8.34 1.0 

Pentode 4 
... 

----- ------------- ------ ------
46ZS Half-Wave High-

Vacuum Rectifier 
5AM 5-2 45.0 0.075 - Tube Voltage Drop: 

23 v at 130 ma doc 
----- ------------- --- --- ------
45Z5-GT Half-Wave High-

Vacuum Rectifier 
6AD 9-11 45.0 0.15 - Tube Voltage Drop: 

16 v at 200 ma doc 

----- ------------ ------ --_. --- ----
46 Dual-Grid 5C 16-1 2.5 1.75 10 400 - Single tube 

Power Amplifier (G, & P tied) 
------ ------------- --- ---- --- ------------
47 Power Amplifier 

Pentode 
5B 16-1 2.5 1.75 - 250 250 8.6 13.0 1.2 

--------------------- ----- ---- ------ ----- ------ ----- ---
48 Power Amplifier 6A 16-1 30.0 0.4 - 125 100 - - -

Tetrode DC 
----- -------------- --- --- --------- --- ----
49 Dual-Grid 5C 14-1 2.0 0.12 - 135 - Single tube 

Power Amplifier DC (Us & P tied) 
----- ------------------------- ----- ------
50 Power Amplifier Triode 4D T-X 7.5 1.25 25 450 - 4.2 3.4 7.1 

----- ----------- --- --- --- ------ ---- --- ------ ---
50A5 Beam Power Amplifier 6AA 9-31 50.0 0.15 10 200 125 - - -

-----------
5OAX6-G Full-Wave High-Vacuum 7Q 14-3 50.0 0.3 - Tube Voltage Drop:. 

Rectifier 21 v at 250 ma doc 

---- --- --------
50B5 Beam Power Amplifier 7BZ 5-3 50.0 0.15 5.5 135 117 13.04 6.54 0.50, 

---------------- ----- ----- ----- ---
50BK5 Beam Power Amplifier 9BQ 6-3 50.0 0.15 9.0 250 250 134 5.04 0.6. 

------------- ----- ----- ----- -------
50C5 Beam Power Amplifier 7CV 5-3 50.0 0.15 5.5 135 117 13.04 9.04 0.55, 

Metal tube. are shown .in bold-face type, mIniature tubes In Italics. @Subnumature type. 

~~~A.~~~ 
WWW'W~ 

40 5AM SB 5C 5F 6A 6AA 

~ .!tiJ,..§ _~_ ~ ~ 
~)A{ ~VW 

6AO 68 781 TCV 7Q OGW 



Service 

Class A 
Amplifier 

-------
Class A 
Amplifier 

------
Class A 
Amplifier 

-------
Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

Class A 
Amplifier 

-------
Half- Wave 
Rectifier 

Half-Wave 
Rectifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

------
Full-Wave { 
Rectifier 

TV Damp- f 
er Servicea l 

------
Class A 
Amplifier 

Class A 
Amplifier 

-------
Class A 
Amplifier 

Load 
Neg Plate Screen for Power 

Plate Screen Milli- Milli- Rp. Gm• " Rated Out-Grid Fac-Volts Volts Volts am- am- Ohms "mhos tor Out- put. 
peres peres put. Watts 

Ohms 

250 90 3.0' 5.8 1.4 1,000,000 1,050 - - -

--- ------ ---------- ---- --- ------
180 - 3.0 0.2 - 150,000 200 30 250000 -

--- --- -------------- ------------
250 250 18 32t 5.5t 90,OOO§ 2,300 - 7,600 3.4 

--- --- ---- --- --- ----- --- --- --- ---

285 285 20 38t 7.0t 78,OOO§ 2,550 - 7,000 4.8 

--- --- --- --- -------------- --- ---
160 120 18 33t 6.5t 42,000 2,375 - 5,000 2.2 

--- --- --- --- --- ------- --- --- ---" ---
275 - 56 36t - 1,700 2,050 3.5 4,600 2.0 

------------------- -'-----------
200 200 14.2 45 8.5 24,000 8,200 - 4,300 4.2 

Max d-c output current =65 rna; max peak inverse voltage =350 Vj max 
rms supply voltage -=l1l volts; max peak current =390 rna 

Max d-c output current =100 rna; max ~eak inverse voltage =700 volts; max 
rms supply voltage =235 volts; max pea current =600 rna. 
With panel lamp # 40 or # 47 between pins 2 and 3 and no shunting resistor, 
max d-c output current =60 rna. 
With panel lamp and 250 ohm shunting resistor (max), max d-c output =90 
rna 

250 - 33 22t - 2,380 2,350 5.6 6,400 1.25 

----- --- --- ------ ------- --- --_. ---
250 250 16.5 31t 6.0t 60,000 2,500 - 7,000 2.7 

------------ ---------
125 100 20 56 9.5 - 3,900 - 1,500 2.5 

--- --- --- --- ---- ----- --- --- --- ---
135 - 20 6.0 - 4,175 1,125 4.7 11,000 0.170 

§ 
--- --- --- --- --- ------- --- ------

450 - 84 55 - 1,800 2,100 3.8 4,350 4.6 

--- ------ --- --- ------------- ---
200 125 Rk = 46t 2.2t 28,OOO§ 8,000 - 4,000 3.8 

180 
110 110 7.5 49t 4.0t 13,OOO§ 8,000 - 2.000 2.1 

Max d-c output current =250 rna; max peak inverse voltage =1250 volts; rms 
supply voltage per plate =350 volts; max peak current per plate =600 ma 

Max d-c output current per plate =125 rna; max peak inverse voltage =2000 
volts; max peak current per plate =600 rna 

110 110 7.5 49t 4.0t lO,OOO§ 

------------
250 250 5.0 3.5t 3.5t 100,OOO§ 

--------------- -----
110 110 7.5 49t 4.0t 10,OOO§ 

§ Approximate. 

7,500 - 2,500 

------
8,500 - 6,500 

---------
7,500 - 2,500 

6lFor both sections. * Minimum . 

1.9 

---
3.5 

---
1.9 

lIS 

Tube 
Type 

39/44 

------
40 

------
41 

-------
42 

-------
43 

-------
45 

45A5 

-------
45Z8 

-------
45Z5-GT 

------
46 

-------
47 

------
48 

-------
49 

------
50 

------
50A5 

-------
50AX6-G 

------
50B5 

50BK5 

-------
50e5 

... Without external shield. 
t Zero signal. '\[ Heater warm-up time controlled for 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
# Conversion transconductance. 
+Maximum. 
.,Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
",Screen supply voltage. 
I.!lAbsolute maximum rating. 
t Plate-to-plate. 
• Per section. 
~Design maximum rating. 

series-string service . a Plate supply voltage. 
II Input plate. 
,-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

1-8ection 1. 
2-8ection 2. 
4-A resistor of 3 ohms mUlt be put in series 

with heater . 



· . ., 
Capacitance in 

Base Micromicrofarads 
Classification Out- Fila- Fila- Max Max Max Tube by Con- line ment ment Plate Plate Screen 

Input I Type Construction nec- Dwg Volts Amp Watts Volts Volts out-I Gric tions put plat 

5OC6-G Beam Power Amplifier 7AC 14 3 50 
50C6-GA T-X 

0.15 12.5 200 200010 --

----- ----------- ------ --- --------- --- ------ ------
50CD6-G Beam Power Amplifier 5BT 1(i ... 5 50.0 0.3 15 700. 175 25"" 9.5"" 0.6, 

----- ----------- --- --------------- --- --- ---- --
5OL6-GT Beam Power Amplifier 7AC 9 ... 11 50.0 0.15 10 200 125 - - -

or 
9--41 

------ ------------- --- ------ ------
50X6 High-Vacuum Rectifier- 7AJ 9 ... 31 50.0 0.15 -- Tube Voltage Drop:. 

Doubler 22 v at 150 rna d-c 

----- ------------- --- ------ ------ ---------------_. 
50Y6-GT High-Vacuum Rectifier-

Doubler 
70 9 ... 11 50.0 0.15 -- Tube Voltage Drop:. 

22 v at 150 rna d-c 

------ ------------- --- --- ------ ---
50Y7-GT High-Vacuum Rectifier- 8AN 9 ... 11 50.0 0.15 -- Tube Voltage Drop:. 

Doubler or 22 v at 150 rna d-c 
9-41 

----- ----------- --- --- ------
5OZ6-G High-Vacuum Rectifier- 70 14 ... 3 50.0 0.3 -- --

I 
--

I 
--

I 
--

I 
--

Doubler 

------ ------------ ------------
50Z7-G High-Vacuum Rectifier 8AN lz...7 50.0 0.15 -- Tube Voltage Drop:. 

Doubler 21 v at 130 rna d-c 

------- ----------- --- ------ ------
53 Twin Triode Power 7B 14--1 2.5 2.0 1.0. 300 -- Both Sections in 

Amplifier t~~~-~~~tons in --
Parallel 

------ ----------- ---- --- --- --- ---------

-1-1-55 Duplex-Diode 6G 12 ... 6 2.5 1.0 250 
Medium-Mu Triode 

----- ----------- ---
56 Medium-Mu Triode 5A 12 ... 5 2.5 1.0 1.3 250 

------ ----------------
57 Sharp-Cutoff Pentode 6F 12 ... 2 2.5 1.0 0.75 300 125 Pentode Connection 

1.75 250 Triode Connection 
(G,. Ga. & P Tied) 

------ ------------ --- --- --- ------ --- ---
58 Remote-Cutoff RF 6F 12 ... 2 2.5 1.0 2.25 300 100 -- -- --

Pentode ------------------ --------------
59 Power Amplifier Pentode 7A 16 ... 1 2.5 2.0 10 250 250 -- -- --
----- ----------- ------ --- ------- --------------
70A7-GT Half-Wave Rectifier 8AB 9 ... 11 70.0 0.15 -- 110 110 - -- -

Beam Power Amplifier 
Tube Voltage Drop --
14 v at 120 rna d-c 

Metal tubes are shown in bold-face type, miniature tubes in italics. @Subminiature type. 

78 7Q 8AB IAN 



Service 

Class A 
Amplifier 

-------
r 

Horizontal l 
Deflection 
Amplifier 

------
Class A 
Amplifier 

Rectifier 
or Doubler 

---~--

Rectifier 
or Doubler 

Rectifier 
or Doubler 

Rectifier 
or Doubler 

Rectifier 
or Doubler 

------
Class B 
Amplifier 
Class A 
Amplifier 

-----_. 
Class A 
Amplifier 

------
Class A 
Amplifier 

Class A 
Amplifier 
Class A 
Amplifier 

-------
Class A 
Amplifier 

------
Class A 

_~,::!>li~~ 
Class A 
Amplifier 
Half-Wave { 
Rectifier 

Load 
Neg Plate Screen 

Rp. G m • 
for Power 

Plate Screen MiIIi- MiIIi- p. Rated Out-Grid Fac-Volts Volts Volts am- am- Ohms p.mhos tor Out- put, 
peres peres put, Watts 

Ohms 

135 135 13.5 58t 3.5t 9,300§ 7,000 - 2,000 3.6 
200 135 14 61t 2.2t 18,300§ 7,100 - 2,600 6.0 
--- ------------ ------- ---------

175 175 30 75 5.5 7,200§ 7,700 - - -
60 100 0 230 21 - - - - -

Max positive pulse plate voltage3 ~ =6600 volts; max screen dissipation = 
3.0 watts; max d-c cathode current =200 rna 

200 

I 

125 
Ifsko ~ 

1
46t 

I 

2.2t 

I 

28,OOo§1 8,000 I -

I 

4,000 I 3.8 

110 110 7.5 49t 4.0t 13,OOO§ 8,000 - 2,000 2.1 

Max d-c output current per plate ~75 rna; max peak inverse voltage ~700 
volts; rms supply voltage per plate =235 volts; max peak current per plate = 
450 rna 
-----~.-----------------------------

Max d-c output current per plate =75 rna; max peak inverse voltage =700 
voltsj max rms supply voltage per plate =235 volts; max peak current per 
plate ~450 rna 

Max d-c output current per plate =75 rna; max peak Inverse voltage =700 
volts; max rms supply voltage per plate =235 volts; max peak current per 
plate ~450 rna 
With panel lamp #40 or #47 between pms 6 and 7 and no shuntmg resistor, 
max d-c output current per plate = 60 rna. 
With panel lamp and 250 ohm shunting resistor (max), max d-c output per 
plate ~65 rna. 

Max d-c output current per plate = 125 rna; max peak inverse voltage =700 
volts; max rms supply voltage per plate =235 volts; max peak current·per 
plate ~750 rna 

Max d-c output current per plate =65 rna;' max peak inverse voltage =700 
volts; max rms supply voltage per plate =235 volts; max peak current per 
plate ~400 rna. Ratings also apply with panel lamp 292 or 292A between pins 
6 and 7. 

300 - 0.0 17.5t - - - - 8,000 IO§ 
+ t 

294 - 6.0 7.0 - 11,000 3,200 35 - -

--- ------ --- --- ------ --- ---- --- ---
250 - 20 8.0t - 7,500 1,100 8.3 20,000 0.350 

--.- --- --- --- --- ----- --- --- --- ---
250 - 13.5 5.0 - 9,500 1,450 13.8 - -

------------ ---------
250 100 3.0 2.0 0.5 1,000,000* 1.225 - - -

250 - 8.0 6.5 - 10,500 1,900 20 - -

--- --- --- --- ---- ---- --- --- --- ---
250 100 3.0 8.2 2.0 800,OOO§ 1.600 - - -

--- ------ --- --- ---- ------------
250 250 18 35 9.0 40,000 2,500 - 6,000 3.0 

=---- --- --_. --- ------------- --- ---
110 110 7.5 40t 3.0t - 5,800 - 2.500 1.5 

Max d-c output current ~60 rna; max rms supply voltage ~ 125 volts. A panel 
lamp must be connected between pins 6 and 7. 

§ Approximate. E9For both sections. 
* Minimum . 
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Tube 
Type 

50C6-G 
50C6-GA 

50CD6-G 

-------
50L6-GT 

-------
50X6 

------
50Y6-GT 

------
50Y7-GT 

------
50Z6-G 

-------
50Z7-G 

-----~-

53 

-------
55 

------
56 

57 

------
58 

------
59 

------
70A7-GT 

... Without external shield. 
t Zero signal. ~ Heater warm-up time controlled for 
• Grids 3 and 5 are screen. Grid 4 is sigrial-

input grid. 
# Conversion transconductance. 
tltMaximum. 
.Grids 2 and 4 are screen. Grid 3 is signal· 

input grid. 
+Screen supply voltage. 
~Absolute maximum rating. 
t Plate-to-plate. 
+Per section. 
~Design maximum rating. 

series-string service. 
I Plate supply voltage. 
II Input plate. 
s-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

1-8ection 1. 
2-8ection 2. 
4-A resistor of 3 ohms must be put in series 

with heater. 
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Base 

Capacitance In 
Mlcromicrofarads 

Tube Classification Con- Out- Fila- Flla- Max Max Max 
Type by nec- line ment ment Plate Plate Screen 

lout-I Grid· Construction tions Dwg Volts Amp Watts Volts Volts Input put plate 

70L7·GT Half.Wave Rectifier 8AA 9 15 70.0 0.15 117 117 

Tube JOltage ~rop: Beam Power Amplifier 
-

20 v at 140 ma d·c ----- ----------- --- --- --- ------ ---
71·A Power.Amplifier Triode 4D 14-1 5.0 0.25 - 180 - 3.2 2.9 7.5 

-----. ._------------------------- ------------ ---
75 Duplex-Diode High-Mu 6G 12-6 6.3 0.3 - 250 - - - -

'lriode 
----- ----------- ------ ._-- --- -----------------
76 Medium-Mu 5A 12-5 6.3 0.3 - 250 - 3.5 2.5 2.8 

Triode ----- -----.--------- --- --- --------- -----------
77 Sharp-Cutoff Pentode 6F 12-6 6.3 0.3 0.75 300 100 4.7& 11.0& 0.001 • 78 Remote-Cutoff RF ~ 12-6 6:3 o:a- 2.75 Toil l.5O 4.5 iT.ll o:om 

Pentode • ---------------
79 Twin-Triode Power 6H 12-6 6.3 0.6 H.5Ea 250 - Both Sections in 

Amplifier Push-pull 
----- ------------ ---------------
80 Full·Wave High·Vacuum 4C 14-1 5.0 2.0 - Tube Voltage Drop:. 

Rectifier 60 v at 125 rna doc 
----- ----------- ---------------
81 Half-Wave High-Vacuum 4B T-X 7.5 1.25 - Tube Voltage Drop: 

Rectifier or 91 v at 170 rna doc 
16-1 

----- ----------- ------------
82 Full-Wave Mercury- 4C 14-1 2.5 3.0 - Tube Voltage Drop:§ 

Vapor Rectifier 15 v 
------------

83 Full-Wave Mercury· 4C 16-1 5.0 3.0 - Tube Voltage Drop:§ 
Vapor Rectifier 15 v 

---------------
83-V Full-Wave High-Vacuum 

Rectifier 
4AD 14-1 5.0 2.0 - Tube Voltage Drop:. 

25 v at 175 rna doc 
----- ----------- --- ---------
84/6Z4 Full-Wave High·Vacuum 5D 12-5 6.3 0.5 - Tube Voltage Drop:. 

Rectifier 20 v at 60 rna doc 
----- -------------------- ------
85 Duplex Diode 6G 12-6 6.3 0.3 - 250 - 1.5 I 4.3 I 1.5 

Medium-Mu Triode ----- ----------- --- --- --------- ------
89 Power-Amplifier 6F 12-6 6.3 0.4 - 250 - Triode connection 

Pentode (G •• G •• & P tied) 
- 250 250 Pentode connection 

----- ----------- --- ---- --- ------ ---
V99 Low-Mu 4E T-X 3.3 0.063 - 90 - 2.5 2.5 3.3 
X99 Triode 4D 9-25 DC 

----- ----------- ---- --------- --- --- -----------
117L7/ Half-Wave Rectifier SAO 9-15 117 0.09 6.0 117 117 - - -

M7-GT Beam Power Amplifier - Tube Voltage Drop: 
16 v at 150 rna doc 

----- ----------- ---- --- --- ---------
117N7-GT Half-Wave Rectifier 8AV 9-15 117 0.09 5.5 117 117 - I - I -

Beam Power Amplifier 
Tube Voltage Drop: -
16 v at 150 rna doc 

Metal tubes are shown ,n bold·face type, mlnUlture tubes In .tal,CS. @Subnumature type. 

~~~~~-®* 
4AO 48 4C 40 4E SA SO 

~{t~ ••• 
6F 6C 6H lAA 8AO IAV 



Service 

Class A 
Amy-lifier 
Hal-Wave{ 
Rectifier 

------
Class A 
Amplifier 

-------
Class A 
Amplifier 

Class A 
Amplifier ------
Class A 
Amplifier 
Class A 
Amplifier 

Class B 
Amplifier 

Full-Wave 
Rectifier 

Half-Wave 
Rectifier 

Full-Wave 
Rectifier 

Full-Wave 
Rectifier 

Full-Wave 
Rectifier 

Full-Wave 
Rectifier -------
Class A 
Amplifier 

------
Class A 
Amplifier 
Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amf,lifier 
Hal -Wave { 
Rectifier ------
Class A 
Amf,lifier 
Hal-Wave { 
Rectifier 

Load 
Neg Plate Screen for Power 

Plate Screen Milli- Milli- Rp. Gm • I' Rated Out-
Volts Volts Grid Fac- Out- put. Volts am- am- Ohms I'mhos tor peres peres put, Watts 

Ohms 

110 1 110 1 7.5 140t 1 3.ot 1 15,000 1 7,5001 - 1 2,0001 1.8 

Max d-c output current =70 rna; max peak inverse voltage =350 volts; max 
rms supply voltage =117 volts; max peak current =420 rna 

180 - 40.5 ZOt - 1.750 1,700 3.0 4,800 0.790 

--- --- --------- ---- ------ ------
250 - Z.O 0.9 - 91,0001 1,100 100 - -
.------ .--------- -------- ---------

250 - 13.5 5.0 - 9,500 1,450 13.8 - -
--- ----------------------------

250 100 3.0 2.3 0.5 1.000,000* 1,250 - - -
--- --- ---250 l:J5 3.il lO:S- 2:'6 600,OOOt 1,650 - - -

--------------- ---
250 - 0 10.5t - Input signal =.380 watt 14,000 8.01 

: 
Max d-c output current = 125 ma; max peak inverse voltage = 1400 volts; rms 
supply voltage per plate =350 volts; max peak current per plate -400 ma 

Max d-c output current =85 ma; max peak mverse voltage =2000 volts; max 
rms supply voltage =700 volts; max peak current =500 ma 

Max d~c output current = 115 ma; max peak inverse voltage -1,550 vGlts; max 
rms supply voltage per plate =450 volts; max peak current per plate =600 ma 

Max d-c output current =225 ma; max peak inverse voltage -1,550 volts; max 
rms supply voltage per plate =450 volts; max peak current per plate -1,000 
ma 

Max d-c output current = 175 ma; max peak inverse voltage -1400 volts; max 
rms supply voltage per plate -375 volts; max peak current per pIate =525 ma 

Max d-c output current =60 ma' max peak inverse voltage -1,250 volts; max 
rms supply voltage per plate =325 volts; max peak current per plate .. 180 ma 

250 - 20 Sf - 7,500 1,100 8.3 20,000 0.350 

--- --- ------ ---------- ------ ---
250 - 31 32t - 2,600 1,800 4.7 5,500 0.900 

250 250 25 32t 5.5t 70,000 1,800 - 6,750 3.4 

--- ---- --------- --- ----
90 - 4.5 2.5 - 15,500 425 6.6 - -

--- --- ---------------- --- ------
105 105 5.2 43t 4t 17,0001 5,300 -- 4,000 0.85 

Max d-c output current =75 ma; max peak inverse voltage-350 vol",; max 
rms supply voltage = 117 volts; max peak current .. 450 rna 

100 1100 I 6.0 151 t I 5t I 16,00011 7,000 I - I 3,00011.2 

Max d-c output current =75 ma; max peak inverse voltage =350 voltl; max 
rms supply voltage =117 volts; max peak current =450 rna 

t ApprOXlmate_ IDFor both sectiODl. * Minimum. 
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Tube 
Type 

70L7-GT 

------
71-A 

------
75 

------
76 

--------
77 

78 

79 

-------
80 

81 

------
82 

83' 

83-V 

------
84/6Z4 

------
85 

-------
89 

------
V99 
X99 

------
117L7/ 

M7-GT 

------
117N7-GT 

A. Without external shield. 
t Zero sianaI- , Heater warm-up time controlled for 
• Grids 3 and 5 are screen. Grid 4 il lianal-

input llrid_ 
#Conversion transconductance. 
",Maximum_ 
.,Grids 2 and 4 are screen. Grid 3 il lianal-

input llrid. 
II!Screen supply voltalle_ 
IiIAbsolute maximum ratinll_ * Plate-to-plate. 
",Per section. 
~Desian maximum ratinll. 

aeries-Itrinll service. 
I Plate 8upply voltage. 
II Input plate. 
.-The duration of the pulsevoltalle must 

not exceed 15 percent of one scanninl 
cycle. 

.-Section 1. 
r-Section 2_ 
,-A resistor of 3 abma must be put in aerie. 

with heater. 
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Capacitance in 

BaBe Micromicrofarads 
Classification Out- Fila- Fila- Max Max Max Tube by Con- line ment ment Plate Plate Screen Type Construction nec- Dwg Volts Amp Watts Volts Volts In lout-I Grid· tions put put plate 

117P7·GT Half·Wave Rectifier 8AV 9-15117 0.09 6.0 117 
1117 1- 1 - 1 -Beam Power Amplifier 

- Tube Voltage Drop: 
16 v at 150 ma d·c 

----- ------------ --- --- ------
t17ZIJ Half. Wave High· Vacuum 

Rectifier 
4CB 5-3 117 0.04 - i2~~ev ':~I\W ~0l-~ 

----- ----------- --- ---------
117Z4·GT Half. Wave High· Vacuum 5AA 9-5 117 0.04 - Tube Voltage Dr1-: 

Rectifier 22.5 v at 180 ma ·c 
---------

117Z6·GT High·Vacuum Rectifier 70 9-11 117 0.075 - l;~ev ':~I\'2!fi ~1-~. Doubler 

------------
182.B~ 

482 
Power Amplifier Triode 4D 14-1 5.0 1.25 - 250 I - I - I - I -

Metal tube. are shown in bold·face type, miniatuTe tubes in italics. @Subminiature type. 

~~~*~ "EY KEY KEY 
4CB 4D 5AA 70 IAV 



Service 

Class A 
Amplifier 
Half-Wave ( 
Rectifier \ 

-----~ 

Half-Wave 
Rectifier 

------
Half-Wave 

Rectifier 
------

Rectifier 
or Doubler 

-------
Class A 
Amplifier 

Load 
Neg Plate Screen for Power 

Plate Screen Grid Milli- MiIIi- Rp. Gm • I' Rated Out-
Volts Volts Volts am- am- Ohms I'mhos Fac- Out- put, 

peres peres tor put, Watts 
Ohms 

105 1 105 I 5.2 143t I 4t I 17.000§1 5.300 I - I 4,000 I 0.8.; 

Max d-c output current =75 rna; max peak inverse voltage =350 volts; max 
rms supply voltage =117 volts; max peak current =450 rna 

Max d-c output. current =90 rna; max peak inverse voltage =330 volts; max 
rms supply voltage =117 volts; max peak current =540 rna 

Max d-c output current =90 rna; max peak inverse voltage =350 volts; max 
rrns supply voltage = 117 volts; max peak current = 540 rna 

Max d-c output current per plate =60 rna; max peak inverse voltage =700 
volts; max rros supply voltage per plate =235 volts; max peak current per 
plate =360 rna 

250 
I 

-
1
35 

1
18 

1 

-
1 

§ ApprOXImate. 

-
I 1,500 1 5.0 

I 
-

I 
EeFor both sectlons. 
* Minimum . 

-
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Tube 
Type 

117P7-GT 

------
117ZS 

-------
117Z4-GT 

117Z6-GT 

------
l82-B/482B 

... Without external shield. 
t Zero signal. , Heater warm-up time controlled for 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
# Conversion transconductance. 
+Maximum. 
.Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
ofoScreen supply voltage. 
~Absolute maximum rating. 
! Plate-to-plate. 
+Per section. 
~Design maximum rating. 

series-string service . 
I Plate supply voltage. 
II Input plate. 
3-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cyele. 

t-Section 1. 
2-Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater. 





CLASSIFICATION CHART-FIVE·STAR TYPES 

Special-Quality Tubes for Critical Applications 

Classification 

123 

Octal 

DIODES --------------~-- 1-------11--------1-------+1-------1-6087-

I----------I--------II------I-------I-------I-~-----I-----

TRIODES 

PENTODES 

Twin 

Voltage 
Amplifiers 

.. <40 

.. >40 

6021 5670 
6111 5814-A 

6386 

6112 5751 
6072 
6201 
6414 
6829 

CLASSIFICATION CHART-SPECIAL.PURPOSE TYPES 

DIODES TRIODES PENTODES HEP-
TODES TRI- THY-

Category ODE- RA-

Single I Twin 

PEN- TRONS 
High I Sharp I Re- I Power Dual TODES Volt- Twin Cutoff- mote- Ampli- Control age Cutoff fier 

5844 5915-A 651J5 
5963 

Computer 5964 
Types 5965 

6211 
6463 

Low- II 
II 

11M Y7111620 
11

1612

11 II 
Microphonic 5879 

Types 

Mobile II 6663 

II 1
6679 

11
6661 

1
6660 

1
6669 

II 11
6678 

Ii 
ComPlunica- 6680 6662 6677 tions 6681 Types _ 

Low-Power II 
II II 12~;~ II II II Transmitting 

Types 

Misceuane_11 2X2-A 15R4-GY116J4 

1

5687 

II 

6AS6 

1

9003 

1

6AN5

11 II 
112D21 ous 5R4-GY A 5610 5691 5693 5824 6D4 

Types 9002 5692 6485 5881 
9001 6046 502-A 

VOLTAGE REGULATORS GAS-TRIODE 
Cold-Cathode 

75 I 90 1
105 

1
150 (Glow-

.!olt~_ Volts _ Volts .!olt~ Discharge) OA4-G Types OA3 OB3 OB2 OA2 
OC3 OD3 



• 
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Capacitance in 

Base 
Micromicrofarads 

Tube Classification Con- Out- Fila- Fila- Max Max Max 
Type by nec- line ·ment ment Plate Plate Screen 

Constructio n tions Dwg Volts Amp Watts Volts Volts Input lout-I Grid-put plate 

183/483 Power Amplifier Triode 4D 14-1 5.0 1.25 

~~-I~- -~I-~+=------- ----------- ---
485 Medium-Mu 5A 12-5 3.0 1.25 180 - - - -

Triode 

S02-A Thyratron 6BS 8-1 6.3 0.6 - Anode voltage drop =8 volts 

-------------------------------
512AX@ AF Pentode 512AX 2--2 0.625 0.02 - 45 45 2.0&1 1.5& 10.Oi5 

------------------
807 Beam Power Amplifier 5AW 16-2 6.3 0.9 25~ 400 - Triode Connection 

Two Tubes, Push-
pull 

25~ 600 300 Pentode Connection 
Two Tubes, Push-
pull 

----- ----------- --------- ------ ---- ---
950 Power Amplifier Pentode 5K 14-1 2.0 0.12 - 135 135 - - -

DC 
----- ------------------------------
954 Detector Amplifier 5BB 4-3 6.3 0.15 1.5 250 100 3.4 3.0 0.007 

Pentode (Acorn) + ----- ----------- --- --- --------- ._-- ---- --- --- ---
955 Medium·Mu Triode 5BC 4-1 6.3 0.15 1.6 250 - 1.0& 0.4& 1.3& 

(Acorn) 

- 180 - - - -
----- ----------- --- --- --- --- --- ------ ---- ------
956 Remote-Cutoff RF 5BB 4-3 6.3 0.15 1.7 250 100 3.1 2.5 0.009 

Pentode (Acorn) + ----- ----------- ------ ---. --- --- ------------ ---
957 Medium-Mu 5BD 4-1 1.25 0.05 - 135 - 0.25 0.5 1.1 

Triode (Acorn) DC 
----- ----------- ---- --- --- ------ --- --- --- --- ---
958-A Medium-Mu Triode 5BD 4-1 1.25 0.1 0.6 135 - 0.45 0.6 2.5 

(Acorn) DC 
- 135 

----- ----------- --- --- --- ------ --- --- --- ---_ .. ----
959 Sharp-Cutoff 5BE 4-3 1.25 0.05 - 14.5 67.5 1.8 2.5 0.015 

Pentode (Acorn) DC + ---------------------------
1612 Pentagrid Mixer 7T 8-4 6.3 0.3 1.5 250 100 - - -

(Special 6L 7) 
---------------------------

1620 Sharp-Cutoff Pentode 7R 8-4 6.3 0.3 - 250 100 7.0 12.0 0.005 
(Special 6J7) + ---------------

1621 Power-Amplifier Pentode 
(Special 6F6) 

7S 8-6 6.3 0.7 7.9 300 300 2 tubes, Push-pull 

----------------------------
1622 Beam Power Amplifier 

(Special 6L6) 
7AC 10-1 6.3 0.9 13.8 300 250 2 tubes, Push-pull 

---------------- ------------------
1629 Electron-Ray Indicator 7AL T-X 12.6 0.15 - 2501 M ax target voltage = 250 

Min target voltage = 125 

----- ------------ ---- --- --- ------
1631 Beam Power Amplifier 7AC 10-1 12.6 0.45 16 360 270 2 tubes, Push-pull 

------------------
1632 Beam Power Amplifier 7AC 8-6 12.6 0.6 5.5 117 

I 
117 - I - I -

Metal tubes are shown in bold-face type, miniature tubes In ItalICs. @Submm.ature type. 

~ ~ &4 J11J~ ~ (Jj, Jt1f\ 
~~W~~~·~ 

40 SA SAW 5BB SBC SBO SBE 

~~*~~~~ KEY KEY KEY KEY KEY KEY 
5K 6BS lAC 7AL 71t 7S 7T 



Service 

Class A 
Amplifier 
~-----

Class A 
Amplifier 
~-----

Controlled 
Rectifier 

Class A 
Amplifier _._-----
Class ABI 
Amplifier 

Class AB, 
Amplifier 

-------
Class A 
Amplifier 

Class A 
Amplifier 

------
Class A i Amplifier 

\ 
Class C 
Amplifier 

-------
Class A 
Amplifier 

------
Class A 
Amplifier 

-------
Class A 
Amplifier 
Class C 
Amplifier 

--------
Class A 
Amplifi~r 

Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

Tuning 
Indicator 

Class ABI 
Amplifier 

Class A 
Ampilfier 

512-AX 

125 

Load 
Neg Plate Screen for Power 

Plate Screen Milli- Milli- Rp' G m • 
IL Rated Out- Tube Grid Fac-Volts Volts Volts am- am- Ohms ILmhos tor Out- put., Type 

peres peres put, Watts 
Ohms 

:-I~I~"-f:,-I;I-~;I-::;I,:F- -=-
183/483 

-------
485 

-------
Max d-c cathode current [!] =100 rna; max peak inverse voltage I!l = 1.300 S02-A 
volts; max peak cathode current ~ =1.0 ampere 

22.5 

1 
22.5 f 0.625 1 0.125 [ 0.040 11,250,000 1 160 [ -

[ 
- [ - 512AX <!I 

-------
400 - 45 60t - - - - 3,OOOt 30§ 807 

600 300 30 60t 5.0t G,400t 80§ 

--- --- --- --- --- ~--- --- --- --- --- ------
135 135 16.5 7.0t 2.0t 105,300 950 - 13,500 0.450 950 

------------ --------- ------
250 100 3.0 2.0 0.7 1,000,000* 1,400 - - - 954 

90 90 3.0 1.2 0.5 1,000,000 1,100 - - -
--- --- --- ---- --- ----- --- --- --- --- -------

250 -" 7.0 6.3 - 11,400 2,200 25 - - 955 
180 - 5.0 4.5t - 12,500 2,00.0 25 20,000 0.135 
90 - 2.5 2.5 - 14,700 1,700 25 - -

180 - 35§ 7.0t - - - - - 0.5 

--- --- --- ---- --- ----- --- --- ------ -------
250 100 3.0 6.7 2.7 700,000§ 1,800 - - - 956 

--- --- "--- --- --- ----- --- ------ --- --------
135 - 5.0 2.0 - 20,800§ 650 13.5 - - 957 

---- ---- --- --- --_ .. ---- --- --- --- --- -------
135 - 7.5 3.0 - 10,OOO§ 1,200 12 - - 958-A 

135 - 20 7.0 - Input signal =0.035 - 0.6 
watt 

--- --- --- --- --- --- -------
135 67.5 3.0 1.7 0.4 800,000§ 600 -- - - 959 

------------ ------
250 100 3.0 5.3 6.5 600,000 1,100 Ec3 = -3.0 volts 1612 

------------ ------
250 100 3.0 2.0 0.5 1,000,000* 1,225 - - - 1620 
100 100 3.0 2.0 0.5 1,000,000 1,185 - - -
------------ --------- ------

300 300 30 38t 6.5t - - - 4,000t 5 1621 

------------ --------- ------
300 250 20 8lit 4t - - - 4,000t 10 1622 

Plate voltage =250 thru 1 meg; Target voltage = 250 (Eg = -8 volts; Sha- 1629 
dow =0°) (Eg =0 volts, Shadow =90°, Plate current =0.24 rna, Target cur-
rent § =4 mal 

:l60 270 22.5 S8t 

------------
110 llO 7.5 49t 

§ ApproXImate. 
... Without external shield. 
t Zero signal. 

5t -

4t 13,00O§ 

• Grids 3 and 5 are screen. Grid 4 is signal-
input grid. 

# Conversion transconductance. 
+Maximum. 
.Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
JIoScreen supply voltage. 
[!]Absolute maximum rating. 
: Plate-to-plate. 
+Per section. 
~Design maximum rating. 

- - 6,600t 

------
9,000 - 2,000 

61For both sections . 
* Minimum. 

26.5 1631 

---
2.1 1632 

'\[ Heater warm-up time controlled for 
series~string service. 

S Plate supply voltage. 
II Input plate. 
,-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

1-8ection 1. 
,..-Section 2. 
4-A resistor of 3 ohms must be put in series. 

with heater. 
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Capac:itancein 
Base MicromiCl'ofarads 

Tube Classification Con- Out- Flla- Fila- Max Max Max 
by line ment ment Plate Plate Screen Type Construction nec- Dwg Volts Amp Watts Volts Volts Input I out-[ Grid-tions put plate 

1633 Medium-Mu Twin 8BD 911 25.0 0.15 2.5+ 300 -I-=+-=-Triode ---
1634 High-Mu Twin Triode 8S 8-1 12.6 0.15 250 - - -

(Special 12SC7) 

1635 Twin-Triode Power 8B 9-11 6.3 0.6 3.0+ 300 - Both sections in 
Amplifier push-pull -------------------

1644 Twin-Pentode Power 8BU 9-11 12.6 0.15 2.5+ ISO ISO 5.0. 6.0. 0.7. 
Amplifier 
(Special 12LS-GT) ---------------------------

1661, Half-Wave High-
Vacuum Rectifier 

2Z T-X 1.4 0.05 - - - - - -
----------------------------

6690 RF Pentode 7BD 5-1 6.3 0.15 1.7 ISO 140 3.40 2.90 0.01 

----- --------------------- -----
6691 Sharp-Cutoff RF Pen- 7BD 5-1 6.3 0.15 1.7 ISO 140 4.0 2.S 0.02. 

tode (Special 6AK5) 

----------------------------------------
560S-A Medium-Mu 7B 14-1 2.5 2.0 

Twin-Triode 
5.5+ 350 - - - -

---------------_.- ------------------------
6610 Medium-Mu Triode 6CG 5-2 6.3 0.15 3.0 300 - - - -
----- -------------------------
5633@ Remote-Cutoff RF 5633 T-X 6.3 0.15 O.S 150 140 4.0. 2.2. 0.015 

Pentode •• -----------------------------------------
5634@ Remote-Cutoff RF 5633 T-X 6.3 0.15 O.S 150 140 4.4. 2.2. 0.015 

Pentode •• ----- ---- ---------- -..,..---------
5635@ Medium-Mu SDB 3-1 6.3 0.45 1.25 150 - 2.6 1.6 1.2 

Twin Triode + ---- ------------------------
5636@ Dual-Control Pentode SDC 3-1 6.3 0.15 0.65 

~ 
165~ 155~ - - -

---------------------------------------
5637@ High-Mu Triode 5637 3-2 6.3 0.15 0.3 150 - 2.6. 0.7. 1.4. 

----- --------------------------------------
563S@ Amplifier Pentode 563S 3-2 6.3 0.15 0.6 150 140 4.0 6.5 0.19 

--------------------------
5639@ Video Pentode SDL 3-3 6.3 0.45 3.S~ 165~ 155~ 9.5 7.5 0.10. 

-------------------------
5640@ Beam Power Amplifier 5640 3-4 6.3 0.45 3.5 150 140 9.0 7.0 O.IS 

--------------------------
5641@ Half-Wave Rectifier 6C] 3-3 6.3 0.45 - Tube Voltage Drop: 

23 v at 90 rna d-c 

-------------------------
5642@ Half-Wave High-Voltage 5642 T-X 1.25 0.2 - Tube Voltage Drop: 

Rectifier 30 v at 4.0 rna d-c 
-------------------------
5645@ Medium-Mu Triode 5645 T-X 6.3 0.15 1.0 150 I - 12.2 1 3.0 I 1.7 
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Load 
Neg Plate Screen for Power 

Plate Screen MiIIi- MiIIi- Rp' Gm, I' Rated Out- Tube Service Grid Fac-Volts Volts Volts am- am- Ohms I'mhos tor Out- put, Type 
peres peres put, Watts 

Ohms 

Class A 250 - 8 11.5 -
Amplifier. 

6,900 2,600 18 - - 1633 

------------ ---------
Class A 250 - 2 2.0 -
Amplifier. 

53,000i 1,325 70 - - 1634 

--------------------------------
Class B 300 - 0 6.6t - - - - 12,000 10.4 1635 
Amplifier t 

------------ ------------
Class A 180 180 
Amplifier. 

9 13t 2.8t 160,000 2,150 - 10,000 1.0 1644 

Half-Wave Max d-c output current =1.0 rna; max peak inverse voltage =4,300 volts; 1664 
Rectifier rms supply voltage =1,500 volts; max peak current =6 rna 

-------
Class A 90 90 Rk= 3.9 1.4 300,000 2,000 - - - 6690 
Amplifier 820 

------ --------- ---------------------- ------
Class A 180 120 Rk= 7.7 2.4 500,000§ 5,100 - - - 6691 
Amplifier 180 

120 120 Rk= 7.5 2.5 300,OOOi 5,000 - - -
180 

------- ------------ ---------
Class A 300 - 6.0 0.0 - 13,000 2,450 32 - - 5608-A 
Amplifier • ----------------------------- --- -
Class A 90 - 1.5 17 -
Amplifier 

3,500 4,000 14 - - 5610 

------_. -------------------------------
Class A 100 100 Rk= 7.0 2.8 200,000 3,400 - - - 5633@ 
Amplifier 150 

------- ------------------------------- -------
Class A 100 100 Rk= 6.5 2.5 240,OOO§ 3,500 - - - 5634. 
Amplifier 150 

------- -------------------- ------------ -------
Class A 100 - Rk= 4.8 - 10,000 3,800 38 - - 5635. 
Amplifier • 100$ 

---------
Gated 100 100 Rk= 5.3 3.6 l10,OOOi 3,200 G. tied to cathode 5636. 
Amplifier 150 

100 100 Rk= 4.0 5.8 50,OOO§ 1,950 Eo. = -1.0 volts 
150 

-------------------
Class A 100 - Rk= 1,4 - 26,000 2,700 70 - - 5637@ 
Amplifier 820 --- -----------------------------
Class A 100 100 Rk= 4.8 1.25 150,000 3,300 - - - 5638. 
Amplifier 270 

------ ------------ ---------
Class A 150 100 Rk= 21 4.0 50,000 9,000 - - - 5639. 
Amplifier 100 

--- --- -------------------------- -------
Class A 100 100 
Amplifier 

9.0 31t 2.2t 15,000 5,000 - 3,000 1.25 5640. 

-------
Half-Wave Max d-c output current III =50 ma; max peak inverse voltage iii =930 5641@ 
Rectifier volts; rms supply voltage per plate =275 volts; max peak current 1iI == 

300 rna 

~~ci;t~:ck Max d-c output current =0.25 rna; max peak inverse voltage =10,000 volts; 
max peak current =5.0 rna 

5642@ 

Class A 100 
I 

- IRk= 
I 

5.0 I - I 7,400 I 2,700 I 20 I I 5645. 
Amplifier 560 

~jl'" -- ...... -, - ..-

• ..- IIIi 

.Per section. 
§ Approzimate. 
t Zero Silllal. 
t Plate-to-plate, 
... Without external shield, 
+Mazimum. 
EIlFor both sections. 
IiIAbsolute mazimum rating. 

5638 5640 

5642 5645 

.--The duration of the pulse voltage must 
not exceed 15 percent of one scanning 
cycle. 

~Desilll mazimum rating. 



Capacitance in 

Base 
Micromicrofarads 

Classification Out- Fila- Fila- Max Max Max Tube by Con- line ment ment Plate Plate Screen 

Input I Type Construction nec- Dwg Volts Amp Watts Volts Volts out-I Grid-tiona put plate . 
5646@ High-Mu Triode 5645 T-X 6.3 0.15 0.3 150 

/ 
- /2.24 11.0A 1 1.3 A 

------------------.-------
5647@ High-Frequency Diode 5647 T-X 6.31 0.15 - Tube Voltage Drop: 

2.S v at IS ma doc 
----------

6664 Sh~!,~Cutoff RF Pen- 7BD 5-1 6.3 0.175 1.55 
~ 

200~ 155~ 4.0 2.9 0.02 
+ ----.-------------------------------------

6670 High-Frequency Twin 
Triode 

SCJ 6-1 6.3 0.35 1.4~ 
+ 

330~ - 2.2A 1.0 A 1.1 A 

---------------------------
5672@ Power Amplifier 5672 2-1 1.25 0.05 - 90 90 - - -

Pentod.! DC 
--------------------------

5675 Medium-Mu Triode 5675 T-X 6.3 0.135 5.0 iii 150 - 2.3A 0.09 A 1.3 A 
(Pencil) --------------------------------------

5676@ Medium-Mu Triode 5676 T-X 1.25 0.12 - 135 - 1.3 4.0 2.0 
DC 

---------------------------
5677@ Medinm-Mu Triode 5677 T-X 1.25 0.06 - 135 - 1.3 3.S 2.0 

DC ---------------------------
567S@ Pentode Amplifier lAD4 T-X 1.25 0.05 - 90 67.5 3.3 3.S 0.01 

DC 
+ ----- --------------

5679 Twin Diode 7CX 9-30 6.3 0.15 - Tube Voltage Drop: + 
(Special 7 A6) 11 v at 16 ma doc 

-----------
6686 Beam Power 9G 6-2 6.3 0.35 S.25 275 iii 275 iii 6.5 S.5 O.OS+ 

Amplifier iii 
275 iii 275 iii 

---- ---------------------------
6687 Medium-Mu 9H 6-2 { 6.3 0.9 } 4.2+ 300 - 4.0A 0.6. A 4.0A 

Twin Triode 12.6 0.45 0.5.A -----------
5690 Full-Wave High-Vacuum 5690 T-X {12.6 1.2 } - Tube Voltage Drop: + 

Rectifier 6.3 2.4 17 v at 150 mad-c 

-------
5691 High-Mu Twin Triode SBD 9-37 6.3 0.6 1.0 275 iii - - - .-

(Special 6SL 7 -G T) + iii 
----------------------------------------
5692 Medium-Mu Twin SBD 9-37 6.3 0.6 1.75 275 iii - - - -

Triode 
(SpeciaI6SN7-GT) 

+ iii 

----- -----------------------
5693 Sharp-Cutoff Pentode SN S-l 6.3 0.3 2.0 iii 300 iii 125 iii 5.3 6.2 0.005 

(Special 6SJ7) + ---------------
5694 Medium-Mu Twin SCS 14-3 6.3 O.S 5.5+ 300 - Both Sections in 

Triode Parallel 
-------------------

5702@ RF Pentode 5702 3-7 6.3 0.2 - ISO 140 4.4 3.5 0.03 
+ -----------------------------------------

5703@ Medium-Mu Triode 5703 3-6 6.3 0.2 3.0 250 - 2.6 0.7 1.2 

------------
5704@ j)iode 5704 T-X 6.3 0.15 - Tube Voltage Drop: 

2 v at 9 rna doc 

Metal tubes are shown in bold-face type, miniature tubes in italics. @Subminiature type. 

Mrt~-~~~~~ 
rtGI~~G.P ~ ~ ~ ~ ~ ~ 

IAD4 780 7CX 880 8CJ 8CS 8N 

f)~n am, ~.~ 
9& 

9H 5645 5647 5672 5675 5676 
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Load 
Neg Plate Screen p for Power 

Service Plate Screen Grid Milli- Milli- Rp. Gm• Fac- Rated Out- Tube 
Volts Volts Volts am- am- Ohms pmhos tor Out- put, Type 

peres peres put, Watts 
Ohms 

Class A 100 
I 

IRk 
I 

1.4 
I I 

29,000 I 2,400 I 70 I I 

5646@ 
Amplifier 820 

-------
Half-Wave Max d-c output currentl.il =10 rna; max peak inverse voltage [!I =460 volts; 5647@ 
Rectifier max rms supply voltage ~ =165 volts; max peak current ~ =60 rna 

------
Class A 120 120 Rk= 7.5 2.5 340,OOO§ 5,000 - 5654 
Amplifier 200 

-------- --- ------ --- --- ----- ------------ -------
Class A 150 - Rk= 8.2 - 6,400§ 5,500 35 - - 5670 
Amplifier. 240 
Class AB, 300 - Rk= 9.8t - - - - 27,000 1.0 
Amplifier 800 Ell :t ------ --------- ---------------------- -------
Class A 67.5 67.5 6.5 3.25 1.1 
Amplifier 

- 650 - 20,000 0.065 5672@ 

------ ------------------------------- ------
Class A 135 - Rk= 24 - 3,225 6,200 20 - - 5675 
Amplifier 68 

------ -----------------~------------- ------
Class A 135 - 5.0 4.0 - - 1,600 15 - - 5676@ 
Amplifier 

------- --------------- ----- ------------ ------
Class A 135 - 6.0 1.9 -
Amplifier 

- 650 13.5 - - 5677@ 

------- --------------- -------------- --- -------
Class A 67.5 67.5 0 1.8 0.48 1.000,000 1,100 - - - 5678@ 
Amplifier 

------- -------
Half-Wave Max d-c output current per plate =8 rna; max rms supply voltage per plate 5679 
Rectifier = 150 volts; max peak current per plate =45 rna 

-------
Class A 250 250 
Amplifier 

12.5 27t 3.0t 45,OOO§ I 3,100 - 9,000 2.7 5686 

Class C 250 250 50 40 10.5 Input Signal = - 6.5§ 
Amplifier 0.15 watt§ 

------- --------------- --------- ------
Class A 180 - 7.0 21 - 2,100 I 8,250 17.5 - - 5687 
Amplifier. 250 - 12.5 12.5 - 3,OOO§ 5,500 16.5 - -

Full-Wave Max d-c output current =125 rna; max peak inverse voltage =1.120 volts; 5690 
Rectifier rms supply voltage per plate =350 volts; max peak current per plate =375 

rna 
------ ------

Class A 250 - 2.0 2.3 - 44,000 1,600 70 - - 5691 
Amplifier. 

--- ----------------------------
Class A 250 - 9.0 6.5 - 9,100 2,200 20 - - 5692 
Amplifier. 

------ -------------------------------
Class A 250 100 3.0 3.0 0.85 1,000,000 1,650 - - - 5693 
Amplifier * -------------------------------
Class A 294 - 6.0 7.0 - 11,000 3,200 35 - - 5694 
Amplifier 250 - 5.0 6.0 - 11,300 3,100 35 - -

------- ------------------------------- ------
Class A 120 120 Rk= 7.5 2.5 340,000 5,000 - 5702@ 
Amplifier 200 

------- -------------------- ------------ -------
Class A 120 - Rk= 9.0 - - 5,000 25 5703@ 
Amplifier 220 

------- -------
Half-Wave 
Rectifier 

Max d-c output current =9 rna; max peak inverse voltage =420 volts; max 
rms supply voltage =150 volts; max peak current =04 rna 

5704@ 

~. ~ ,~. 
... Without external shield. 
I!lAbsolute maximum rating. 
+Maximum . 

~ 
KEY 

5677 5690 5702 

~h-Tt 
KGHHP KHHP 

5703 5704 

• Per Section 
1-Section 1. 
EllFor both sections. 
t Zero signal. 
§ Approximate. 
t Plate-to-plate. 
2-Section 2. 
* Minimum. 
~Design maximum rating. 
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Capacitance in 

Base Micromicrofarada 
Classification Out- FUa- Fila- Max Max Max Tube by Con- line ment ment Plate Plate Screen Type Construction nec- DWI Volts .mp Watts Volta Volta I lout-I Grid· tions nput put I plate 

571S@ Medium-Mu Triode SDK 3-1 6.3 0,15 1.0~ 165~ 2.4 2.4 1.3 

-------------------------
5719@ High-Mu Triode SDK 3-1 6.3 0.15 0.3~ 165~ - 1.9 2.2 O.S 

---- ---------------------------
6716 Dual-Control RF 7CM 5-1 6.3 0.175 

Pentode 
1.55 
~ 

200~ 155~ 4.0 3.0 0.01 

----------
6716 Twin Diode 6BT 5-1 6.3 0.30 - Tube Voltage Drop:. 

10 v at 60 rna doc 
----------

6717 Thy'.;atron 7BN 5-2 6.3 0.6 - Anode voltage drop = S volts 

----------
5731 Power Amplifier 

Triode (Acorn) 
5BC 4-1 6.3 0.15 - 250 - 1.0 0.4 1.3 

--- -------------------------
573Z Remote-Cutoff RF 7R 8-4 6.3 0.3 2.75 300 125 7.0 12 0.001 

Pentode • (Special 6K7) 
----------------------

5744@ High-Mu Triode 5744 3-6 6.3 0.2 - 250 - - - -
-----------------------

6749 Remote-Cutoff RF 
Pentode 

7BK 5-2 6.3 0.3 3.1~ 330~ 150~ 5.5 5.5 0.003 

• -- -------------------
6760 Pentagrid Converter 7CH 5-2 6.3 0.3 l.l1il 3301il 1l01il Osc I", =0.5 ma • R.,,=20,OOO ohms 

---------------
6761 High-Mu Twin Triode 9A 6-2 { 6.3 0.35 } 0.7 330~ - 1.4 0.46, 1.4 

12.6 0.175 .~ • 0.360 • • -----------------------
5784@ Dual-Control RF 5702 3-7 6.3 0.2 1.7 180 140 3.9 3.0 0.03~ 

Pentode --------
5785@ Half-wave High-Voltage 5785 T-X 1.25 0.015 - Tube Voltage Drop:§ 

Rectifier DC 17 v at 0.1 rna doc 
-------

5797@ Semi-Remote-Cutoff 8CY 3-2 26.5 0.045 O.S 50 50 4.2 3.2 0.02' 
RF Pentode • ----------------------------

579Siil Medium-Mu Twin 8CZ 3-2 26.5 0.09 0.2. 50 - 1.9 1.7 1.7 
Triode 

---------------------------
6814 Medium-Mu Twin 9A 6-2 { 6.3 0.35} 2.7 330~ - 1.6. 0.5,. 1.5 .. 
6814-A Triode 12.6 0.175 .~ 0.4 •• 

----------------------
5824 Beam Power Am~ifier 7AC 14-3 25.0 0.3 12.5 200 135 - - -

(Special 25B6- ) or 9-11 
or 9-41 

--------
5825 Half-Wave High- 4P T-X 1.6 1.25 - Tube Voltage Dr1: 

Voltage Rectifier 1,750 v at 40 rna -c 
------

5829. Twin Diode 5829 2-3 6.3 0.15 - Tube Voltage Drop:. 
5 v at 15 ma doc 

. . Metal tubes are shown in bold-face type, minieture tub ... in itelre.. iilSubuumature type . 

~~_~~~ii 
4P SIC 6aT 78K 78M 7tH 

~~~ 
KEY ~ 

7CM 7R ecy 

ff5 

3 ••• 6 
2 7 

I 8 
ecz 

3& .~, 
.OK 9A 5702 
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Load 
Neg Plate Screen 

Rp. Gm• 
for Power 

Plate Screen Milli- Milli- I' Rated Out- Tube Service Grid Fac-Volts Volts Volts am- am- Ohms I'mhos tor Out- J'~i's Type 
peres peres put, 

Ohms 

Class A 100 Rk- 8.5 4,650§ 5,800 

-;I~-
5718@ 

Amplifier 150 
------ ------- ---

Class A 100 - Rk= 0.73 41,OOO§ 1,700 5719@ 
Amplifier 1,500 

------- --------------- ------
Class A 120 120 2.0 5.2 3.5 - 3,200 E,3 =0 volts 5725 
Amplifier 

Half-Wave Max d-c output current per plate \j] = 10 rna; max peak inverse voltage \j] 5726 
Rectifier =360 volts; rms supply voltage per plate =117 volts; max peak current per 

plate ~ =60 ma 

Controlled Max d-c cathode current ~ = 100 ma; max peak inverse voltage ~ = 1,300 5727 
Rectifier volts; max peak cathode current ~ = 500 ma 

Class A 250 - 7.0 6.3 - 11,400 2,200 25 - - 5731 
Amplifier 

------ -------------------------------
Class A 250 100 3 7.0 1.7 800,OOO§ 1,450 - - - 5732 
Amplifier 

------- --------------- -----------------
Class A 250 - Rk= 4.0 - - 4,000 70 - - 5744@ 
Amplifier 500 

------- -------------------------------
250 100 Rk= 11 4.2 .1,OOO,OOO§ 4,400 - - - 5749 

Class A 68 
Amplifier 100 100 Rk= 10.8 4.4 250,OOO§ 4,300 - - -

68 
------ -------------------------------

Converter 250 100 1.5 2.6 7.5 l,OOO,OOO§ 475 # - - - 5750 

------- --------------------------------
Class A 250 - 3.0 1.0 - 58,000 1,200 70 - - 5751 
Amplifier. 100 - 1.0 0.8 - 58,000 1,200 70 - -

------- -------------------. 
Class A 120 120 2.0 5.2 3.5 - 3,200E,. =0 volts 5784@ 
Amplifier 120 120 2.0 3.6 4.8 - l,850E,3 = -3.0 volts 

------
Half-Wave 
Rectifier 

Max d-c output current =0.1 rna; max peak current =0.45 rna; max peak in-
verse voltage = 3,500 volts with supply impedance = 1 meg min. 

5785@ 

------
Class A 26.5 26.5 0 2.8 0.9 70,OOO§ 3,450 - - - 5797@ 
Amplifier 

------------ ---------
Class A 26.5 - 0 2.0 - 7,100§ 3,400 24 - - 5798@ 
Amplifier. 

------------ ---------
Class A 250 - 8.5 10.5 - 7,700§ 2,200 17. - - 5814 
Amplifier. 100 - 0 11.8 - 6,250§ 3,100 19.5 - - 5811,-A 

------------ ---------
Class A 135 135 22 61t 2.5t 15,OOO§ 5,000 - 1,700 4.3 5824 
Amplifier 

------
Half-Wave 
Rectifier 

Max d-c output current ~ =2 ma; max peak inverse voltage ~ =60,000 volts. 
rms supply voltage =21.200 volts; max peak current ~ =40 ma 

5825 

Half-Wave Max d-c output current per plate =5 ma; max peak inverse voltage =330 5829@ 
Rectifier volts; rms supply voltage per plate =117 volts; max peak current per plate = 

30 ma 

hAfri 
I!lAbsolute maximum rating. 
§ Approximate . 
• Per section. 
+Maximum . 
., Grids 2 and 4 are screen. Grid 3 is signal 

input grid. 
K G H H P r .. r- P 

5744 578S 

S829 

# Conversion transconductance . 
• Without external shield. 
l-Section 1 . 
.--section 2. 
t Zero signal. 
~Design maximum rating. 
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Capacitance in 

Base 
Micromicrofarads 

Classification Out- Fila- Fila- Max Max Max Tube by Con- line ment ment Plate Plate Screen Type nec-Construction tions Dwg Volts Amp Watts Volts Volts I t lout-I Grid-npu put plate 

5838 Full-Wave High-
Vacuum Rectifier 

6S T-X 12.0 0.6 - - - - - -
------------------------------

5839 Full-Wave High-
Vacuum Rectifier 

6S T-X 26.5 0.285 - - - - - -
-----------------------------

584O@ Sharp-Cutoff RF 8DL 3-1 6.3 0.15 0.9~ 165~ 155~ 4.2 3.4 0.015 
Pentode + --------------- --------------

6841 High-Mu Triode 9V 6-1 6.3 0.3 4.0 180 - - - -
----- -----------------------------
6844 Medium-Mu Twin 7BF 5-2 6.3 0.3 1.0 200~ - 2.4'" 0.51 ", 2.7 .. 

Triode . ~ 0.4 .... 

----- ----------- -----------------------------
6847 Sharp-Cutoff RF 

Pentode 
9X 6-1 6.3 0.3 3.0 180 150 7.1 2.9 0.04 

---------------- ------ -----------------------
5851. Beam Power Amplifier 6CL T-X {1.25 0.11 } 1.5 180 135 2.5 3.0 0.055 

2.50 0.055 
DC 

--------------------------------------------
5852 Full-Wave High-

Vacuum Rectifier 
6S T-X 6.3 1.2 - - - - - -

----- -----------------------------
5854. Power Amplifier 

Pentode 
2E35 2-1 1.25 0.03 - 50~ 50~ - - -

--------------------------
5871 Beam Power A(flifier 7AC 9-11 6.3 0.45 12 315 285 9.5 7.5 0.7 

(Special 6V6- T) 
------------------------------

5873@ Medium-Mu Twin 
Triode 

5873 3-2 6.3 0.3 1.6. 300 - - - -
--------------------------

5875@ Sharp-Cutoff Pentode lAD4 2-1 1.25 0.1 - 90 90 4.0 4.0 0.03 
DC + ----- -----------------------------

5876 High-Mu Triode 5675 T-X 6.3 0.135 - 300 - 2.5'" 0.035 1.4" 
(Pencil) ... 

------------------
6819 Sharp-Cutoff AF 9AD 6-2 6.3 0.15 1.25 300 150 Pentode Connection 

Pentode 
Tri~de Connection 1.5 250 -
(G •• G. & P Tied) 

----- ------------------------- ---
5881 Beam Power Amplifier 7AC T-X 6.3 0.9 23 360 270 Single Tube 

(SpeciaI6L6-G) 
Two tubes. Push-
pull 

------------------- --------- ---------
5890 Remote-Cutoff Pentode 12J T-X 6.3 0.6 1O~ 30.000 450~ Eea =5.500 volts 

Regulator ~ Eca =5.500 volts 
Eca =5.500 volts ---------------------

5896@ High-Frequency 
Twin Diode 

8DJ 3-1 6.3 0.3 - Tube Voltage Drop:. 
4.5 v at 18 rna doc 

------------
5897@ Medium-Mu Triode 8DK 3-1 6.3 0.15 3.3~ 16500 - 2.2 0.7 1.40 

--- ------------------------
5898@ High-Mu Triode 8DK 3-1 6.3 0.15 0.55 165~ - 2.40 0.60 0.70 

~ 

Metal tubes are shown in bold-face type, miniature tubes in italics. @Subrniniature type. 

~~~~ KEY KEY ~ 
IAD4 2E35 6CL 6$ "lAC 78F IDI 

fi ,@ 
tv 9X ~fl 5675 

~. 
IDK BDl 9AD 
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Full-Wave 
Rectifier 

Full-Wave 
Rectifier 

Class A 
Amplifier 

Class A 
Amplifier 

Plate Screen ~~~ 
Volts Volts Volts 

Plate Screen 
MilIi- Milli
am- am

peres peres 

Rp. 
Ohms 

" Fac-
tor 

Load 
for 

Rated 
Out
put, 

Ohms 
I 

Power 
Out
put, 

Watts 

Max d-c output current -65 rna; max peak inverse voltage -1.375 volts; rros 
supply voltage per plate =300 volts; max peak current per plate =270 rna 

#1ax d-c output current =65 rna; max peak inverse voltac;e = 1,375 volts: rros 
supply voltage per plate =300 volts; max peak current per plate =270 ma 

100 

150 

100 Rk = 
150 

7.5 

26 

2.4 260,000 5,000 

1,800 24,000 43 

----- -----------------------
Class A I 100 
Amplifier + l 
Frequency { 1501 
Halfer + 1501 

Class A 
Amplifier 

Class A 
Amplifier 

150 

125 

Rk= 
470 

o 
10 

150 Rk = 
110 

125 7.5 

1.8 

4.8* 
0.1+ 

13 

5.5 

4.5 

0.9 

7,550§ 3,700 28 -

Rgl =47,000 ohms 20,000 
Rgl =47,000 ohms 20,000 

12,500 

175,000 1,600 

---------~--~----~-~---~-~-~~-~--
Full-Wave 
Rectifier 

Class A 
Amplifier 

Max d-c output current = 65 rna; max peak inverse voltage = 1,375 volts; rros 
supply voltage per plate =300 volts; max peak current per plate =270 rna 

315 225 13 34 2,2 77,000 3,750 - 8,500 5.5 

----- ------------------------------
Class A 150 
Amplifier + 
Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 
Class A 
Amplifier 

Class A J 
Amplifier l 
Class AB\ f 
Amplifier l 

90 

250 

250 

250 

350 
250 
360 
360 

90 

100 

250 
250 
270 
270 

3.0 

o 

3.0 

8.0 

18 
14 
22.5 
22.5 

9.0 

3.5 

18 

1.8 

5.5 

53t 
75t 
8St 
8St 

2,900 22 

1.0 2,500 -

8,625 6,500 56 

0.4 2,000,000 

- 13,700 

2.5t 
4.3t 
5.0t 
5.0t 

48,000 
30,000 

1.000 

1,530 

5,200 
6,100 

21 

4,200 
2,500 
3,800 
6,600 

11.3 
6.7 

18 
26.5 

------- ----------------------1-----'----'------
Shunt 
Regulator 

30,000 200 
30,000 200 
30,000 200 

60 
60 
60 

o 0 
0.06 0 
0.50 0 

Peak G, signal = 0 volts 
Peak G, signal =20 volts 
Peak G1 signal =45 volts 

Full-Wave 
Rectifier 

Max d-c output current per plate ~ =10 rna; max peak inverse voltage I.!l = 
460 volts; rms supply voltage per plate = 150 volts; max peak current per 
plate ~ =60 rna 

Class A J 100 
Amplifier l 
RFOscillator 150 

Class A 
Amplifier 

150 

Rk= 
150 

- Rk= 
680 

§ ApprOXimate. 

8.5 

20 

1.7 

- I 5,800 I 27 

Frequency =500 me 

\2,700 I 70 

$For both sections . * Minimum. 

0.9 

Tube 
Type 

5838 

5839 

5840@ 

5842 

5844 

5847 

5851@ 

5852 

5854@ 

5871 

5873@ 

5875@ 

5876 

5879 

5881 

5890 

5896@ 

5897@ 

5898@ 

133 

• Without external shield. 
t Zero signal. , Heater warm-up time control\ed for 
• Grids 3 and 5 are screen. Grid 4 is signal· 

input grid. 
# Conversion transconductance. 
.Maximum. 
.Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
",Screen supply voltage. 
I.!lAbsolute maximum rating. 
t Plate-to-plate. 
+Per section, 
~Design maximum rating. 

series-string service. 
1 Plate supply voltage. 
II Input plate, 
3-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

1-8ection 1. 
2-8ection 2. 
4-A resistor of 3 ohms must be put in series 

with heater. 
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Capacitance in 

Base Micromicrofarads 

Tube Classification Con- Out- Fila- Fila- Max Max Max 

Input I Type by nec- line ment ment Plate Plate Screen 
Construction I tions 

Dwg Volts Amp Watts Volts Volts Out- I Grid-put plate 

5S99@ Semi-Remote-Cutoff SDL 3-1 6.3 0.15 0.S5 165~ 155~ 4.2 3.4 0.015 
RF Pentode ~ + 

------------------------------------- ---'"-- ------
5900@ Semi-Remote-Cutoff SDL 3-1 6.3 0.15 1.1~ 165~ 155~ 4.4 3.4 0.015 

RF Pentode + 
------------------------- ---------------------
5901@ Sharp-Cutoff RF 

Pentode 
SDL 3-1 6.3 0.15 1.1~ 165~ 155~ 4.2 3.4 0.015 

---------------- ------------------------------
5902@ Beam Power Amplifier SDL 3-3 6.3 0.45 4.1~ 165~ 155~ 6.5 7.5 0.11 

---------------- ---------------
5903@ High-Frequency Twin SD} 3-1 26.5 0.075 - Tube Voltage Drop: + 

Diode 4.5 v at IS rna doc 

---------------- ---------------
5904@ Medium-Mu Triode SDK 3-1 26.5 0.045 - .55~ - 2.4 2.2 1.8 

---------------- --------------- ---------------
5905@ Sharp-Cutoff RF Pen- SDL 3-1 26.5 0.045 - 55~ 55~ 4.4 3.4 0.015 

tode + 
---------------- --------------_. ------------ ----
5906@ Sharp-Cutoff RF Pen- 8DL 3-1 26.5 0.045 1.1~ 165~ 155~ 4.2 3.4 0.015 

tode + ----- -------_ .. _--- ---------------- --------- ------
5907@ Remote-Cutoff RF 8DL 3-1 26.5 0.045 - 55~ 55~ 4.0 3.4 0.015 

Pentode 

J 
+ 

-------------------------------------
5908@ Dual-Control RF 8DC 3-1 26.5 0.045 - 55~ 55~ Ec, =0 volts 

Pentode 

-------------------------------------
5910 Sharp-Cutoff Pentode 6AR 5-2 1.4 0.05 - 90 90 3.6 

I 
7.5 

I 
0.008 

DC + -------------,-------~----------------
5915 Pentagrid Amplifier 7CH 5-2 6.3 0.3 1.0~ 250~ 125~ Ec. =0.0 volts 
6915-A Ec. = -10 volts 

Ec• =0.0 volts 
------------------------------- ---- ---
5916@ Dual-Control 8DC 3-1 26.5 0.045 1.l~ 165~ 155~ G, tied to cathode 

Pentode 
Ec, = -1 volt 

----------------------------------
5920 Medium-Mu Twin 7BF 5-3 6.3 0.4 1.5+ 150 - - - -

Triode 

------------------- --- --- ------ ---------------
5930 Low-Mu Power- 4D T-X 2.5 2.5 15~ 360~ - - - -

Amplifier Triode 
(Special 2A3) 

----- ---------------
5931 Full-Wave High-

Vacuum Rectifier 
5T T-X 5.0 3.0 - Tube Voltage Drop: + 

58 volts at 225 rna d-c 
(SpeciaI5U4-G) 

------------------------------
400~1 300~1 I 

5932 Beam Power Amplifier 7AC T-X 6.3 0.9 21 ~ - - I -
(Special 6L6-G) 

Metal tubes are shown in bold-face type, miniature tubes in ztahcs. @Submlmature type. 

~ ~ ~ _~_~_~5 b ~. ¢. "'& B" W,' 0;: " 
I\£Y ~ KEY 1 8 

40 5T 6AR 7AC. 7IF '7CH SOC 

~ •

5 
4 5 3 6 

e 6 .:' 
•• 2 7 , · 0 ' , 

.DJ SDK SOL 



Service 

Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

-------
Class A 
Amplifier 

Full-Wave 
Rectifier 

Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier ------
Amplifier 
Class A 

Class A 
Amplifier 

-------
Class A 
Amplifier 

Gated 
Amplifier 

-------
Class A 
Amplifier 

Class A 
Amplifier. 

Fre~uency { 
Hal er. 

Class A 
Amplifier 

Full-Wave 
Rectifier 

Class A 
Amplifier 

Load 
Plate Screen 

Rp. Gm • " for Power 
Plate Screen Neg MiIIi- Milli- Fac- Rated Out-
Volts Volts Grid am- am- Ohms "mhos tor Out- put. 

Volts peres peres &ut. Watts 
hms 

100 100 Rk- 7.2 2.0 260,OOO§ 4,500 - - -
120 

--- ----------------------------
100 100 Rk= 7.2 2.2 260,000 4,500 - - -

120 

---------------------- ---------
100 100 Rk= 7.5 2.4 230,000 5,000 - - -

150 
-------------------------------

110 110 Rk= 30 2.2 15,OOO§ 4,200 - 3.000 1.0 
270 

Max doc output current per plate iii =10 rna; max peak inverse voltage iii = 
460 volts; rms supply voltage per plate = 150 volts; max peak current per 
plate iii = 60 rna 

26.5 - Rg= 2.75 - 4,2501 4,700 20 - -
2.2 
meg 

-------------------------------
26.5 26.5 R g = 

2.2 
2.3 0.9 110,000 2,850 - - -

meg 
------------ ---------

100 100 Rk= 7.5 2.4 260,000 5,000 - - -
150 

------------ ---------
26.5 26.5 R g = 2.7 1.1 100,000 3,000 - - -

2.2 
meg 

----------------------------
26.5 26.5 Rg= 3.3 2.0 31.000§ 2,200 - - -

2.2 
meg 

-------------------------------
90 90 0 1.6 0.45 1,500,000 900§ - - -

--------------- ---------
1501 75 10 0 0 Rgl =Rgs =47,000 - 20,000 -
1501 69§ 0 0 14 Rgl =Rgs=47,OOO - 20,000 -
1501 71§ 0 5.8 9.0 Rgl =Rgs =41,000 - 20,000 -
--------------- ---------

100 100 Rk= 5.6 4.0 110,0001 3,200 - - -
150 

100 100 Rk= 4.0 5.8 50,0001 1,950 - - -
150 

------------ ---------
100 - 1.8 8.5 - - 5,500 25 - -

1501 - 0 4.5* - R"l =47,000 ohms 20,000 -
1501 - 10 0.2+ - R g, =47,000 ohms 20,000 -
------------ ---------

250 - 45 60t - 800 15,250 4.2 2,500 3.5 

Max doc output current iii =250 rna; max peak inverse voltage iii =1.700 volts; 
max rms supply voltage per plate iii =500 volts; max peak current per plate iii 
=750 rna 

250 \250 
\ 

14 
\ 

72t I 
~ W;fh~~m!i~al shield. 

5.0t I 22,500 \ 6,000 \ - \2,500\ 

EBFor both sections. 
* Minimum. 

6.5 

135 

Tube 
Type 

5899@ 

------
5900@ 

-------
5901@ 

------
5902@ 

-------
5903@ 

------
5904@ 

------
5905@ 

5906@ 

5907@ 

5908@ 

6910 

6916 
6916-A 

5916@ 

69S0 

5930 

-------
5931 

5932 

t Zero signal. ~ Heater warm-up time controlled for 
• Grids 3 and 5 are screen. Grid 4 i. signal-

input grid. 
# Conversion transconductance. 
+Maximum. 
.,Grids 2 and 4 are screen. Grid 3 is signal· 

input grid. 
IIoScreen supply Yoltage. 
IiIAbaolute maximum rating. 

: Plate-to-plate. 
• Per section. 
~Design maximum rating. 

Beries-string service . 
I Plate supply Yoltage. 
II Input plate. 
..-The duration of the pulse Yoltage must 

not exceed 15 percent of one scanning 
cycle. 

,-Section 1. 
.-section 2. 
.-A resiator of 3 ohm. must be put in _ie. 

with heater • 



1.10 

Tube 
Type 

Classification 
by 

Construction 

Capacitance in 
Micromicrofarads 

Base Out- Fila- Fila- Max Max Max 
Con- line ment ment Plate Plate Screen I I 
tnl'oenc-s Dwg Volts Amp Watts Volts Volts Out Grid 

Input put- plat; 

5961 Pentagrid Converter ISR., 8-1 6.3 0.3 1.0 300 100 Osc I g l -0.5 ma 
(SpeciaI6SA7) R g l =20.000 ohms 

-------------------------------------
5963 Medium-Mu Twin 9A 6-2 {12.6 0.15} 2.5 2501!l - 1.94 0.5,4 1.54 

5964 

5.965 

5967@ 

5971@ 

5975@ 

5977@ 

59S7@ 

Triode I 6.3 0.3 + I!l 
1 ~~4 

High-Mu Twin Triode 

Twin Triode 

Medium-mu Twin 
Triode 

Medium-Mu Triode 

Medium-Mu Triode 

Medium-Mu Triode 

Low-Mu Triode 

7BF 

9A 

SDQ 

5971 

5975 

5-2 6.:l 0.45 1.5 
+00 

6-2 {12.6 0.225} 2.4 
6.3 0.45 + 00 

4.4 
Ell 00 

3-S 1.25 0.12 

2-1 1.25 O.OS 0.7 
DC 

3-6 6.3 0.175 3.0 

25000 

300 

5000 

135 

250 

SDK 3-1 6.3 0.15 1.2~ 180~ 

8DM 3-4 6.3 0.45 4.000 16500 

2.1 4 0.44 1.3 4 

3.84 0.514 3.04 
0.38,4 

0.94 0.94 1.74 

1.641.74 2.34 

2.0 2.2 1.3 

3.2 5.0 3.2 

--------1-------------------------------
5992 

5993 

Beam Power Amplifier 7 AC 9-9 6.3 0.6 10 300 275 
(SpeciaI6V6-GT) 

Full-Wave High
Vacuum Rectifier 

5993 6-3 6.3 0.8 

----------------------- ---'----'---'---
5995@ Half-Wave High

Vacuum Rectifier 
5995 T-X 6.3 0.3 Tube Voltage Drop: 

25 volts at 100 ma d-c 
-------------------- ----;-----;-----,----
5998 Low-Mu Twin Triode SBD 16-3 6.3 2.4 13 + 250 I - I - 1 

6004 Full-Wave High
Vacuum Rectifier 

2AJ T-X 5.0 2.0 Tube Voltage Drop: + 
60 volts at 145 rna d-c 

----------------------------;----,-------
6006 Beam Power Amplifier 7BZ 5-3 6.3 0.45 11 ~ 275~ 275~ Single Tube 

2 Tubes. Push-pull 

----- ----------------- ------------1----,--,---
6006 Semi-Remote-Cutoff 

RF Penta de 
(Special 6SG7) 

SBK 8-1 6.3 0.3 3.0 300 200 8.5 7.0 0.004 
+ 

--------------- ---------------------------
6007@ Power Amplifier Pentode 512- T-X 1.25 0.0133 0.025 45 

AX DC 
45 2.54 2.24 0.2+ 

4 
----1------------------------------------
6008@ Sharp-Cutoff Pentode 512- T-X 0.625 0.0133 0.0015 45 

AX DC 
45 1.54 1.54 0.2+ 

4 
----1--------------------------------------
6021@ Medium-Mu 

Twin Triode 
SDG 3-1 6.3 0.3 O.S 

+~ 
165~ 2.44 0.2S14 1.54 

0.32,4 

Metal tubes are shown in bold-face type, miniature tubes in italics. @Subminiature type. 

If!l *-~~~~~ 
KEY KEY ~ /lEY KEY ~ 
2AJ 7 AC 78F 781 88D B8K IDG 

@4 5 6 ~5 ~5 ~4 ==5 6 G:5 6 ~ ~ •• 3 6 3 6 : 3 ___ 7 

2 7 2 •• 7 2 .... 7 I 8 8 F- G, Ft G2 P F+ G F- G P 

1 8 I' 8 1 8 /lEY 1 9 

SDK 8D" 8DQ BR 9A 512-AX 5971 



Service 

Converter 

~------

Class A { 
Amplifier. 
Frequency { 
Halfer. 

-------
Class A I 
Amplifier.l 
Frequency { Halfer. 

Class A { 
Amplifier. 
Frequency { 
Halfer. 

--------
Class A 
Amplifier. 

-------
Class A 
Amplifier 

------
Class A 
Amplifier 

-------
Class A 
Amplifier 

----- ---- -

Class A 
Amplifier 

Class A 
Amplifier 

------
Full-Wave 
Rectifier 

Half-Wave 
Rectifier 

-------
Class A 
Amplifier. 

------
Full-Wave 
Rectifier 

Class A I 
Amplifier l 
Class ABI 
Amplifier 

~------

Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier 

------
Class A 
Amplifier. 

hni 
H H G K P 

5975 

M 
K. H H P 

5995 

137 

Load 

Neg Plate Screen for Power 
Plate Screen Milli- Milli- Rp. Grnl 

I' Rated Out- Tube 
Volts Volts Grid am- am- Fac- Out- put. Type Volts Ohms ,umhos tor peres peres put, Watts 

Ohms 

~.50 100 ~.O 3.5 8.5 ~O~~OO§I~~_~ 
- - - 5961 

--- -~ --- --~---~-- ---------
67.5 - 0 8.5 6.600 3.200 21 5963 

1501 - 15 0 - Rgl ~47.000 - 20,000 -
1501 - ° 5.1 - Rgl ~47.000 - 20.000 -
--- --- --------- --------- -------

100 - Rk~ 9 .• 5 - 6.500 
I 

6.000 39 - - 5964 
.50 Ell 

150l - 10 0 - R g1 ~47.000 20.000 -
1.501 - 0 fl.G - Rgl ~47.000 20.000 -
--- ------------ ------ ------

150 - Rk~ 8.5 - 7.000§ 6.700 47 - - 5965 
220 

1501 - - 10.5§ - Ie ~140l'amp 7,200 -
1501 - 5.5 0.15 - -- - - 7,200 -
--- --- --- ------ ----- ------ ------

45 .- Ecc = :1.0 - 8.500 2.000 17 R g =5.0 meg 5967@ 
0 

--- --- ---- --- ---- ----- ------ -------
135 - 2.5 4.0 - - 2.150 23 - - 5971@ 

--- ---- ------------------------- ------
200 - Rk~ 12 - 4.000 4.000 16 - - 5975@ 

680 
--- --- _._- ----------------------

100 - Rk~ 10 - - 4.500 16 - - 5977@ 
270 

--- --- --- --- --- ------- --- ---- --- --- -------
100 - 18 9.0 - - 1.850 4.1 - - 5987@ 

-------------------- .--------- ---
250 250 12.5 45t 4.5t 45.000 4.000 - 5,000 4.0 5992 

Max d-c output current =60 rna; max peak inverse voltage =1.250 volts; fIDS 5993 
supply voltage per plate ~260 volts; max peak current per plate ~230 rna 

Max d-c output current =45 rna; max peak inverse voltage =850 volts; max 5995@ 
rros supply voltage =300 volts; max peak current =275 rna 

110 

I 
- I R105 

1
100 I 

-
I 

:)50 115,500 I 5.4 
I 

-
I 

- 5998 

-------
1iax d-c output current = 120 rna; max peak inverse voltage = 1400 volts j rms 6004 
supply voltage per plate =375 volts; max peak current per plate =375 rna 

250 250 12.5 45t 4.5t 52,000§ 
180 180 8.5 29t 3.0t 58,000§ 
250 250 15 70t 5t .-

--------------- -----

250 150 2.5 9.2 3,4 1,000,000* 

-------------------
22.5 22.5 0.2 0.475 0.1 400,000 

-------------------
22.5 18 1.15 0.05 0,01 4,000,000 

-------------------
100 - Rk~ 6.5 - 6,500§ 

150 

5993 

-~--~--

4,100 - 5,000 4.5 6005 
3,700 - 5,500 2.0 
- - 10,000 10 

t 
------------ -------

4,000 - - - 6006 

------------ ------
420 - - - 6007@ 

--- --------- ------
100 - - - 6008@ 

------------
5,400 35 - - 6021@ 

~Absolute maximum rating . 
... Without external shield. 
I-Section 1. 
2--Section 2. 
+Per section. 
I Plate supply voltage. 
§ Approximate. 
t Zero signal. 
:\: Plate-to-plate. 
.Maximum. 
* Minimum. 
~Design maximum rating. 
# Conversion transconductance. 
"Grids 2 and 4 are screen. Grid 3 is signal

input grid. 
EB For both sections. 



138 

Capacitance in 

Base 
Micromicrofarads 

Classification Out- Fila- Fila- Max Max Max Tube by Con- line ment ment Plate Plate Screen Type Construction nec- Dwg Volts Amp Watts Volts Volts I t I out-J Grid-tions npu put plate 

6028 Sharp-Cutoff RF 7BD 5-1 20.0 0.05 1.7 180 140 4.0 2.8 0.02 
Pentode + --- ---- -------- --------------

6029@ Medium-Mu Triode 5677 2-1 1.25 0.2 1.0 135 - 1.3& 1.4& 1.6& 
DC 

-------------------------------- -----------------
6042 Medium-Mu Twin 8BD 9-3 25.0 0.15 2.25 250 -- - -- -

Triode + -------------------------------
8045 Medium-Mu 7BF 5-2 6.3 0.35 1.6 33000 -- 2.0& 0.451& 1.3& 

Twin Triode +00 0.34.& 
----------------- ---- --------------------------- ----
6046 Beam Power Amplifier 

(Special 25L6-GT) 
7AC 9-11 25.0 0.3 10 200 125 - -- --

--- --------- ---- ---- ------------
6049@ Semi-remote Cutoff 8DL 3-1 6.3 0.15 1.100 16500 15500 3.6 3.8 0.009 

RF Pentode + ----------~--------- ---- ---- ------- ------- --'---- ----
6050@' High-Frequency 5677 2-1 1.25 0.12 - 135 -- 1.3 3.4 1.4 

Medium-Mu Triode DC ---- ---------- ----------- ---'---- ----
8057 High-Mu Twin Triode 9A 6-2 {12.6 0.15 } 1.0+ 300 -- 1.6& 0.461& 1.7& 

(Special 12AX7) 6.3 0.3 0.34,& 
----- -------- --------------------- ---
6058 Twin Diode 6BT 5-2 6.3 0.3 -- -- -- -- -- --

(Special 6AL5) 

-----------------------------------------------
8059 Sharp-Cutoff RF 9BC 6-2 6.3 0.15 1.75 300 125 4.25& 4.0& 0.01+ 

Pentode & 
------------------------- --------

6060 High-Frequency Twin 9A 6-2 {12.6 0.15 } 2.5+ 350 -- 2.25& 0.4& 1.6& 
Triode 6.3 0.3 
(Special 12A T7) 

,------- ------------ ---- ------------
6061 Beam Power Amplifier 9AM 6-3 6.3 0.45 12 315 285 -- -- --

--- --------------- --- -------------
6063 Full-Wave High-

Vacuum Rectifier 
5BS 5-3 6.3 0.6 -- - -- -- - --

(SpeciaI6X4) 
------ -------- -------- -------- --------

8064 RF Pentode 7DB 5-2 6.3 0.3 2.5 250 250 7.8 3.9 0.01+ 

----- --------------------------- -------
8065 Remote-Cutoff RF 7DB 5-2 6.3 0.2 2.5 250 250 4.5 7.0 0.007 

Pentode + ---------------- -------- --------------------------
6088 Duplex-Diode High-Mu 

Triode 
7BT 5-2 6.3 0.3 -- 300 - -- - -

(Special 6A T6) 
----- --------------------------- ----- ------------
6067 Medium-Mu Twin 9A 6-2 {12.6 0.15 } 2.75 300 - 1.6& 0.51& 1.5& 

Triode 6.3 0.3 + 0.35.& 
(Special 12AU7) 

--- --------------------------- ---
607£ Twin Triode 9A 6-2 {12.6 0.175 \ 1.5 330~ - 1.4& 0.51& 1.5& 

6.3 0.35 f +~ 0.3&& ------ --------------------------
6080 Low-Mu Twin Triode 8BD T-X 6.3 2.5 13+ 00 25000 - 6.0& 2.2& 8.0& 

Power Amlilifier 
(Special6 S7-G) 

Metal tubes are shown in bold-face type, mlRzature tubes in italics. @Submtnlature type. 

~~~~~.a~ 
585 68T 7 AC 7BO 78F 78T 70. 

••• ,w. 
880 SOL 9A 9AM 91>C 5677 



Service 

Class A 
Amplifier 

------
Class A 
Amplifier 

Class A 
Amplifier. 

------
Class A 
Amplifier. 

-------
Class A r 
Amplifier \ 

{ Relay 
Energizer 

------
Class A 
Amplifier 

-------
Class A 
Amplifier 

------
Class A 
Amplifier. 

Half-Wave 
Rectifier 

------
Class A 
Amplifier 

-------
Class A 
Amplifier. 

-------
Class A 
Amplifier 

-------
Full-Wave 
Rectifier 

Class A 
Amplifier 

Class A 
Amplifier 

------
Class A 
Amplifier 

-------
Class A 
Amplifier. 

Class A 
Amplifier. 

DC 
Amplifier. 

139 

Load 
Neg Plate Screen R G m • 

for Power 
Plate Screen Milli- Milli- p' J.' Rated Out- Tube Grid Fac-Volts Volts Volts am- am- Ohms p.mhos tor Out- put. Type 

peres peres put. Watts 
Ohms 

120 120 Rk- 7.5 2.5 300,000§ 5,000 - 6028 
180 

------------------------------- ------
90 - 4.0 1l - 4,250§ 2,000 8.5 - - 6029@ 

--- ----------------------------
250 - 9 6.5 - 9,100 2,200 20 - - 6042 

------------------------------- ------
100 - Rk~ 9.0 - 5,900§ 6,400 38 - - 6045 

50E!) 
--- --- _._- ---------------------- -------

200 125 Rk= 46t 2.2t 28,000§ 8,000 - 4,000 3.8 6046 
180 

110 110 7.5 49t 4.0t 13,000§ 8,000 - 2,000 2.1 
1151 1l5+ 0 105 12.8 Rgl=2 meg - 500 -
1151 1l5+ 25 0.1§ - Rg2 ~ 1000 ohms - 500 -
--- ------------ ------ ----,~--

100 100 Rk~ 7.5 2.5 400,000§ 3,550 - - - 6049@ 
150 

--- ------------ ----- ------------ -------
135 - 5 4.0 - - 1,600 16 - - 6050@ 

------------ --- --- ------ -------
250 - 2 1.2 - 62,500 1,600 100 - - 6057 

------
Max d-c output current per plate =9 rna; max peak inverse voltage =420 6058 
volts; max rms supply voltage per plate =150 vo1ts; max peak current per 
plate ~54 rna 

250 100 3 2.1 0.6 2,500,000 1,250 - - - 6059 

-------------------------------- ------
250 - 2 10 - 10,000 5,500 55 - - 6060 

------ ------------------------- ------
250 250 12.5 45t 4.5t 52,000§ 4,100 - 5,000 4.5 6061 
315 225 13 34t 2.2t 77,000§ 3,750 - 8,500 5.5 

Max d-c output current =70 rna; max peak inverse voltage =1250 volts; max 6063 
rros supply voltage per plate =325 volts; max peak current per plate =210 rna 

250 250 2.0 10 

------------
250 200 2.5 8.0 

------------

250 - 3.0 1.0 

------------

250 - 8.5 10.5 

--- ---------
250 - 4.0 3.0 

-=-[Rk250 

--- ---

135 125 

§ Approx.mate. 
... Without external shield. 
t Zero signal. 

2.5 1,000,000§ 

2.1 1,000,000§ 

--- -----
- 58,000 

- 7,700 

- 25,OOO§ 

- 280 

• Grids 3 and 5 are screen. Grid 4 is signal~ 
input grid. 

# Conversion transconductance. 
.Maximum. 
"Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
+Screen supply voltage. 
OOAbsolute maximum rating. 
t Plate-to-plate. 
• Per section. 
~Design maximum rating. 

7,500 - -

------
2,500 - -
---------
1,200 70 -

---------
2,200 17 -

---------
1,750 44 -

---------
7,000 2 -

EBFor both secttons. 
* Minimum . 

------
- 6064 

--- ------
- 6065 

--- -------
- 6066 

---
- 6067 

--
- 6072 

--- ------
- 6080 

~ Heater warm-up time controlled for 
series-string service . 

I Plate supply voltage. 
II Input plate. 
3-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
eyele. 

I-Section 1. 
2-Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater . 
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Tube 
Type 

I 

60S2 

6084 

6085 

6086 

Classification 
by 

Construction 

Low-Mu Twin Triode 
Power Amplifier 

AF Pentode 

Medium-Mu 
Twin Triode 

Pentode 

Base 
Con-
nec-
tions 

SBD 

9BJ 

9A 

9BK 

Out- Fila- Fila- Max Max 
line ment ment Plate Plate 
Dwg Volts Amp Watts Volts 

T-X 26.5 0.6 13.00 25000 

6-3 6.3 0.3 1.0 300 

6-3 J 12.6 0.3} 1.5. 300 
l 6.3 0.6 

6-3 18.0 0.1 2.1 210 

Max 
Screen 
Volts 

200 

210 

Capacitance in 
Micromicrofarads 

Input lout-I Grid-put plate 

6.0 .... 

5.1 

2.S, 
2.7, 

8.8 

2.2 .... 

7.1 

1.2, 
1.3, 

3.6 

S.O .... 

0.025 
+ 

2.6, 
2.75, 

0.D15 
+ ---------------1---------------1----'----'----'----'---

6087 Full-Wave High-Vacuum 5L 
Rectifier 

2.0 Tube Voltage Drop:. 
50 v at 125 rna d-c 

--------------------------11--,----,----,.----;---
6088@ 

6092@ 

6094 

6101 

Power Amplifier Pentode 512-
AX 

Power Amplifier 
Pentode 

5672 

2-1 1.25 0.02 
DC 

2-1 1.25 0.05 

67.500 67.500 

67.500 67.500 

Beam Power Amplifier 9DH T-X 6.3 0.6 12.500 27500 27500 8.5.... 5.3 .... 1.45 .... 

Medium-Mu 
Twin Triode 
(Special 6J6) 

7BF 5-2 6.3 0.45 0.85 33000 
.00 

------------------------ ----,1--'----'-----'-----'----
Full-Wave High- 5L T-X 5.0 1.7 Tube Voltage Drop:. 6106 

Vacuum Rectifier 60 v at 125 ma d-c 
(SpeciaI5Y3-GT) 

------------------------- ---!I~--::::-------,=-------
Twin Diode 8DJ 3-1 6.3 0.15 Tube Voltage Drop:. (ilIO@ 

10 v at 15 ma d-c 

----------------------- --,-;--,-;----;----;,----
6111 @ Medium-Mu 8DG 3-1 6.3 0.3 1.0 165~ 2.1 1.3, 1.4 

Twin Triode • ~ 1.4, 

6112@ High-Mu Twin Triode SDG 3-1 6.3 0.3 0.3 
.~ 

165~ 1.9 1.5 1.0 

-------------------------------------------
6113 

6118 

6121@ 

6132 

High-Mu Twin Triode 
(SpeciaI6SL7-GT) 

D"plex-Diode 
High-mu Triode 
(Special 6Q7) 

Medium-mu Triode 

RF Pentode 
(Special 6CH6) 

SBD 

7V 

5677 

9BA 

9-11 6.3 0.3 1.0. 250 3.0 3.8 2.8 

8-4 6.3 0.3 300 5.0 3.8 1.4 

2-1 1.25 0.12 1.1 00 18500 

6-3 6.3 0.75 12 275 

-----------------------------------
6134 Sharp-Cutoff 

RF Pentode 
8N 8-1 6.3 0.45 3.0~ 330~ 165~ 11 5.0 0.Dl5 

+ -------------1-------------------------
6135 Medium-Mu Triode 6BG 5-2 6.3 0.175 3.4~ 330~ 

Metal tubes are shown in hold-face type, miniature tubes in italics. @Subminiature type. 

~ -~6 -~6 ~ ~~ ~ 
~~~~~~~ 

5L 68(; 78F 7V IBD IDG aDJ 

~~ ~ 
~ ~ ~~"~P 

KEY 
9A 512-AX 



Service 

DC 
Amplifier. 

Plate Screen 
Volts Volts 

Neg 
Grid 
Volts 

250 

Plate Screen 
Milli- Milli-
am- am-

peres peres 

R p' G m , " Ohms "mhos 
Fac-
tor 

Load 
for 

Rated 
Out-
put, 

Ohms 

Power 
Out-
put, 

Watts 

Tube 
Type 

6082 135 . Rk 125 2HO 7.000 2 - - I 
------ ------------------- -~- ------ --.- ----

Class A 
Amplifier 

250 100 2.0 :1.0 0.551.800.000 1.850 

Class A 250 5.5 6 2.700 
Amplifier. 

210 120 Rk= 10 2.1 500. 000 9. 000 
165 

Class A 
Amplifier 

------- --~-~--~-~--~--~--~-~-~----
Full-Wave 
Rectifier 

Class A 
Amplifier 

Class A 
Amplifier 

Max d-c output current =125 rna; max peak inverse voltage =1400 volts; rIDS 
supply voltage per plate =350 volts; max peak current per plate =375 rna 

45 45 

45 45 4.5 1.4 0.4 600 30.000 0.0215 

Class A 250 250 12.5 45 3.,5 32,000* 4.100 4.5 
Amplifier 

x;:;~~:~~ 1OO1-=-~~ s::5 -=- -6.300 6:000 -3"8--=--=-

6084 

6085 

6086 

6087 

608S@ 

6092@ 

6094 

6101 

Full-Wave Max d-c output current =125 rna; max peak inverse voltage =1,550 volts; 6106 
Rectifier rms supply voltage per plate =350 volts; max peak current per plate =415 rna 

-------1-----------------------------------------
Full-Wave 
Rectifier 

Max d-c output current per plate ~ =4.4 rna; max peak inverse voltage I!.l = 
460 volts; max fIDS supply voltage per plate ~ = 165 volts; max peak cur
rent per p~ate [!] =26.5 rna 

Class A 100 8.5 4,OOO§ 5,000 20 
Amplifier. 

Class A 
Amplifier. 

-- -----------1----1----------
150 

100 

R, = 1.75 
820 

Rk = 0.8 
1.500 

28,OOO§ 2,500 

39,OOO§ 1.800 

70 

70 

6110@ 

611l@ 

6112@ 
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----------------1---- ----------- -------
Cbss A 250 2.0 2.3 44.000 1.600 70 6113 
Amplifier. 

Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

5672 

W 
F+ G F" P 

5677 

250 
100 

250 250 

3.0 
1.0 

5.0 

4.5 

1.0 
0.8 

4.0 

40 6.0 

58.000§ 1.200 70 
58,OOO§ 1.200 70 

9.400§ 1.600 15 

50,000 ll,OOO 

6118 

6121@ 

6132 

300 150 Rk = 10 
160 

2.5 1.000,000§ 9,000 6134 

250 
100 

8.5 
o 

§ Approximate. 

10.5 
1l.S 

• Without external shield. 
t Zero signal. 

7,700§ 2.200 
6,250§ 3,100 

17 
19.5 

EBFor both sections. 
* Minimum . 

6135 

-J Heater warm-up time controlled for 
• Grids 3 and 5 are screen. Grid 4 is signal- series-string service. 

input grid. 
# Conversion transconductance. 
.Maximum. 
'Grids 2 and 4 are screen, Grid 3 is signal-

input grid. 
oIcScreen supply voltage. 
OOAbsolute maximum rating. 
t P1ate-to-plate. 
+Per section. 
~Design maximum rating. 

I Plate supply voltage. 
II Input plate. 
3-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

1-8ection 1. 
2--Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater. 



142 

Capacitance in 

Base 
Micromicrofarads 

Tube Classification Con- Out- Fila- Fila-I Max Max Max 

Input I 
Type by nec- line ment ment Plate Plate Screen 

Construction Dwg Volts Amp I Watts Volts Volts Out- I Grid-tions put plate 

6136 Sharp-Cutoff 7BK 5 2 6.3 0.3 3.1<@> 330<@> 165<@> 6.0. 5.0. 0.0035 
RF Pentode •• 

'-----------------------------
6137 Remote-Cutoff RF SN S-I 6.3 0.3 3.0<@> 330<@> 140<@> 5.0 7.0 0.003 

Pentode • ----------------------------------------------
6145 Sharp-Cutoff Pentode SV 9--31 6.3 0.6 10 300 150 14 7.5 0.06 • 
~---- -----------------------------------------
6152@ Low-mu Triode 5975 3-6 6.3 0.2 1.100 ISO 00 - 2.9. 1.2S. 1.32. 

------------------------------------- ---------
6167 Half-Wave High- 9BW 6-7 6.3 O.S - - - - - -

Vacuum Rectifier 
------------------------------

6168 Medium-Mu 9A 6-2 j 12.6 0.3l 5.0. 300 - 2.3. 0.95 •• 2.1. 
Twin Triode 6.3 0.6r 0.S5,. 

----------------------------------------------
6169@ Hi!ih-Frequency Triode SEE 3-1 6.3 0.15 3.0 250 - 2.5 2.6 1.6 

--- --------------------- ------
6173 UHF Diode 6173 T-X 6.3 0.135 - - - - - -

(Pencil) 
----- ---------------------------.---
61S0 Medium-Mu SBD 9-3 6.3 0.6 2.25 300 - 2.3 •• 2.5 •• 3.5 •• 

Twin Triode • 2.6,. 2.7, • 3.3,. 
(Special 6SN7-GT) 

----- ---------------
6184@ UHF Twin Diode SEH T-X 6.3 0.15 - Tube Voltage Drop:. 

5.0 v at S.O rna 

-------------------------------
6193@ High-Frequency 

Twin Triode 
SDG 3-3 6.3 0.3 2.0. 250 - 2.75 2.20 1.46 

----- -----------------------------------------
6195@ Beam Power Amplifier 6CL T-X p.25 0.22} 2.5 ISO 150 2.4 1.3 0.045 

2.5 0.11 
l DC 

------------------------------
619, Sharp-Cutoff Power 

Amplifier Pentode 
9BV 6-3 6.3 0.65 7.500 30000 25000 - - -

----- ------------------------------
61101 High-Frequency 9A 6-2 {12.6 0.15} 2.5 330<@> - 2.5. 0.45,. 1.6. 

Twin Triode 6.3 O.;! • <@> 0.3S, • 

---------------- ------------
611011 Full-Wave High-Vacuum 5BS 5-3 6.3 0.6 - Tube Voltage Drop:. 

Rectifier 22 v at 50 ma d-c 
----- ------------
61103 Full-Wave High-Vacuum 

Rectifier 
9CD 6-3 6.3 0.9 - Tube Voltage Drop:. 

22 v at 70 rna d-c 
---------

6205@ ShrG-~~fo~e SDC 3-1 6.3 0.15 0.9<@> 165<@> 155<@> 4.2 3.4 0.015 • ----- ---------------------------
6206@ Semi-Rem ate-Cutoff SDC 3-1 6.3 0.15 0.S5 165<@> :\>55<@> 4.2 3.4 0.015 

RF Pentode ~ --- --- ~ --- --- --- --- --- ---
61111 Medium-Mu 9A 6-2 {12.6 0.15} 1.5 20000 - 2.9. 0.54,. 2.22. 

Twin Triode 6.3 0.3 .00 0.46,. 

Metal tubes are shown In bold-face type, mIniature tubes In Italres. @Submlmature type. 

~~~.~ ~ ~ 
585 6CL 71K 880 IOC au 

~~$D ~ KEY KEY 
8tH IN BV 9A 9BV 



Service 

Class A 
Amplifier 

------
Class A 
Amplifier 

Pulse 
Amplifier 

-------
Class A 
Amplifier 

Half-Wave 
Rectifier 

-------
Class A 
Amplifier. 

Class A 
Amplifier 

Half- Wave 
Rectifier 

Class A 
Amplifier. 

Full-Wave 
Rectifier 

------
Class A 
Amplifier. 

------
Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier. 

Full-Wave 
Rectifier 

Full-Wave 
Rectifier 

Class A 
Amplifier 

Class A 
Amplifier 

Amplifier. Class A ~ 
Frequency 
Halfer. 

~ 
H H G K F 

5975 

6173 
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Load 
Neg Plate Screen for Power 

Plate Screen Milli- Milli- R p ' G m , Il Rated Out- Tube 
Volts Volts Grid Fac- Out- put, Type Volts am- am- Ohms .umhos tor peres peres put, Watts 

Ohms 

250 150 Rk- 10.6 4.3 1,000,000§ 5,200 - - - 6136 
68 

100 100 Rk= 5.0 2.1 
150 

500.000§ 3,900 - - -

---------------- --------- ------
250 100 3 9.2 2.6 800,000§ 2,000 - - - 6137 
100 100 1 13 4.0 120,000§ 2,350 - - -
------------ --------- -------

150 100 0 34 8 100,000 - - - - 6145 
150 100 5.3 2.0+ - - - - - -
60 100 0 - 12+ - - - - -

--------- --_.- --- ----------------- -------
100 - Rk= 10 - 3,400§ 5,100 17.5 - - 6152@ 

270 
------

Max d-c output current =125 rna; max peak inverse voltage =1000 volts; rms 
supply voltage =350 volts; max peak current =450 rna 

6167 

250 - 4.6 6.0 - 14,000 2,300 32 - - 6168 

-------------------------------
180 - 1.0 11.5 - 8,500 6.500 55 - - 6169@ 

------
Max d-c output current ~ =5.5 rna; max peak inverse voltage 00 =375 volts; 6173 
max peak current iii = 50 rna 

250 

1 

- Ig·o 
I 

6.5 

I 
-

1 

9,100 12,200 I 20 

I 
-

I 
- 6180 

100 - 10.6 - 8,000 2,500 20 - -
------

Max doc output current =20 rna; max peak inverse voltage =450 volts; 6184@ 
max rms supply voltage per plate =200 volts; max peak current per plate 
=50 rna 

180 - 1.0 11.5 - 8,500 6,500 55 - - 6193@ 
90 - 0.50 4.5 - 9,000 5,800 50 - -

------------------------------- ------
125 125 7.5 9.0 1.5 120,000 2,100 - - - 6195@ 

-------------------------------
250 150 3.0 30 7.0 90,000 11,000 - - - 6197 

------------ ---------
250 - Rk= 10 -

200 
1O,900§ 5,500 60 - - 6201 

100 - Rk= 3.3 -
270 

14,300§ 4,000 57 - -

Max d-c output current ~ =55 rna; max peak inverse voltage [!] =1375 volts; 6202 
rms supply voltage per plate =325 volts; max peak current per plate ~ =220 rna 

Max doc output current ~ =77 rna; max peak inverse voltage ~ =1375 volts; 6203 
rms supply voltage per plate =325 volts; max peak current per plate ~ =300 rna 

100 100 Rk= 7.5 2.4 260,000 5.000 - - - 6205@ 
150 

------------ ---------
100 100 Rk= 7.2 2.2 260,000 4,500 - - - 6206@ 

120 --- --- --- ------ --- --- ---
100 - Rk= 4.6 - 7,500 3,600 27 - - 6211 

470 
1501 - 0 4.8* - Rgl =47,000 ohms 20,000 -
1501 - 10+ 0.1 - Rgl =47,000 ohms 20,000 -

+Per section. 
IiIAbsolute maximum rating . 
.6. Without external shield. 
I-Section 1. 
§ Approximate. 
2-Section 2. 
+Maximum. 
1 Plate supply voltage. 
* Minimum. 
t Zero Signal. 
Ef)For both sections. 
~Design maximum rating. 
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Capacitance in 

Base Micromicrofarads 

Tube Classification Con- Out- Fila- Fila- Max Max Max 

Input I Type by nec- line ment ment Plate Plate Screen 
Construction tions Dwg Volts Amp Watts Volts Volts out-I Grid-

put plate 

6215 Half-Wave High-Voltage 3C T-X 1.25 0.2 Tube Voltage Drop: 
Rectifier 56 v at 2.0 rna d-c 

6216--- ii;';;"'-P-o-w-er-A-rn-p-li-fie-r-- -9-C-E- --6--3- "6:3- -1-.-2 -10-- -3-0-0-,--2-00-'1-3-.2-... .---6-.7-... ---.0-.3-7-... -

... 

6221@ 

6222@ 

6223@ 

6224@ 

6225@ 

6227 

6245@ 

6247@ 

Medium-rnu Triode 

High-mu. Triode 

Sharp-Cutoff Pentode 

Beam Power Amplifier 

Semi-remote Cutoff 
Pentode 

Power Amplifier 
Pentode 

Sharp-Cutoff Pentode 

High-Mu Triode 

SHF 

SHF 

SDL 

SDL 

8DL 

9BA 

5702 

SFO 

3-1 6.3 0.175 3.3~ 165~ 

3-1 6.3 0.175 0.55~ 165~ 

3-1 6.3 0.175 1.1 ~ 165~ 155~ 4.2 3.4 0.015 

3-3 6.3 0.45 5.0 ~ 165 ~ 155 ~ 6.5 7.5 0.2 

3-1 6.:l 0.175 l.l~ 165~ 155~ 4.1 3.4 0.015 

6-4 6.3 0.75 S.O~ 300~ 300~ 

3-6 6.3 0.2 I.S5 ~ 200 ~ 155 ~ 4.35 3.15 0.03'" 

3-2 6.3 0.2 1.6~ 275~ 

6265 Sharp-Cutoff RF 7CM 5-2 6.3 0.175 2.0 300 150 5.2'" 4.4'" 0.004 

Pentode I"'''' ------------------------- -.~- ---------------
6267 Power Amplifier 9BJ 6-2 6.3 0.2 1.0 300 200 - - -

Pentode 

62S1@ 5672 2-2 0.625 0.02 25~ 25~ 2.5 3.4 0.01'" 

----1---------1--------------------
62S6@ Medium-mu Triode 5617 2-1 1.25 0.125 0.45 ~ 100 ~ 1.3'" 2.1 ... 1.6 ... 

--------'-------- -------------------------
6287 

6306 

6320@ 

6321@ 

6325 

Beam Power Amplifier 

Half-Wave High-Voltage 
Rectifier 

High-mu Twin Triode 

Low-mu Twin Triode 

Full-Wave High
Vacuum Rectifier 

9CT T-X 6.3 

6305 T-X 4.0 

------

SDG T-X 6.3 

------
SDG T-X 6.3 

6325 T-X 6.3 

0.6 13.2 ~ 275 ~ 275 ~ S.O", 9.0... 1.1", ... 
0.5 

---------------------
0.OS5 0.6+ 150 1.0 1.4 0.6 

---------------------
0.085 0.6+ 150 1.0 1.4 0.55 

2.7 

----1---------1--- ---------------------------
6327 Beam Power Amplifier 6321 T-X 6.3 I.S 35~ 1.650 330 13... 13'" 0.6'" 

~ ... 
Metal tubes are shown in bold-face type, minlatuTe tubes in italics. @Subminiature type. 

@~~5 ~5 @ 6 'i!. 3 6 3 .:' 6 ~4 5 6@4 5 6 3 4.. 6 7 
•• 7 2 •• 7 2" 2" 7 2 ':. 8 

I 7 

'I<EY ' 8 I 8 I 8 I 8 , 9 
3C 7CM 8DG BOL 8FO SHE' 9BA 

~ W U ~3.4 56 

FC- GI F+ CZ P ,. G ,.... P GI K C3H H (;2 P 

• , 7 
5672 5677 5702 6305 



Plate Screen 
Service Plate Screen Neg Milli- MiIIi-

Volts Volts Grid am- am-
Volts peres peres 

Rp. G m • " Ohms ~mhos Fac-
tor 

Load 
for 

Rated 
Out-
put, 

Ohms 

Power 
Out-
put. 

Watts 

Tube 
Type 

Half- Wave Max d-c output current - 1.0 rna; max peak inverse voltage - 18,000 volts; max 6215 
Rectifier peak current =8.0 rna 

Class A 200 100 6.0 47t 2.0t 38,000 8,800 I 4,500 3.8 
Amplifier 
Filter 100 100 3.0 72 3.0 l8,500§ 12,500 Rgl =0.1 meg 

_~act~ __ ------------ ----- ----- --- ____ 1 ____ ---

Class A 100 --- Rk = 8.5 - 4,700§ 5,800 '27 -- -
Amplifier 150 

Class A 
Amplifier 

Class A 
Amplifier 

100 

100 

Rk= 
1500 

100 Rk = 
150 

0.7 

7.5 2.4 

Class A 
Amplifier 

110 110 Rk = 30 2.0 
270 

41.000§ 1.700 70 

175,000' 5,000 

10,000 4,200 

Class A 100 100 Rk = 7.2 2.0 175,000' 4,500 -- I - -
Amplifier 120 

-C1~;-A-- 200- 200- R-;;-=- 30- 4:1- 90.00°197]00 Eo~- -7~OOO 2:7-
Amplifier 130 0 volts, 
---~-- ---- ----------------

Class A 120 120 Rk = 7.5 2.6 - 5,000 Eo. = 0 volts 
Amplifier 200 

Class A 
Amplifier 

20 

250 

30 o 
Rk= 

500 

2.5 1.5. 3,275 Ec. = a volts 

4.2 22,600§ 2,650 60 

------ -----------1-------------
Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 

250 

250 

15 

67.5 

150 Rk = 
100 

140 2.0 

15 1.0 

2.0 

7.4 2.9 I,OOO,OOO§ 4,600 

3.0 0.6 2,500,000 2,000 Ec3 =0 volts 

0.05 0.02 2,000,000 105 

6.0 5,500§ 2, 100 11.5 

6216 

6221 @ 

6222@ 

6223@ 

6224@ 

622,5@ 

6227 

6245@ 

6247@ 

6265 

6267 

6281@ 

6286@ 
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----- ------------------------- -----
Class A 
Amplifier 

250 250 12.5 46t 5.0t 55,000 4,100 6,000 4.5 6287 

Half-Wave Max d-c output current =5 rna; max peak inverse voltage =12,500 volts; max 6305 
Rectifier rros supply voltage =5500 volts; max peak current =40 rna 

Class A 100 6320@ 
Amplifier. 33,OOO§ 1.800 60 

Class A 100 9.400§ 1.700 16 6321@ 
Amplifier. 

-~-~-~~-~--~----~--~--~--~---------

Full-Wave Max doc output current ~ =250 rna; max peak inverse voltage ~ =2200 volts; 6325 
Rectifier rms supply voltage per plate ~ =780 volts; max peak current per plate ~ = 

550 rna 

Class A 
Amplifier 

~
4 56 

2 7 

I 8 
KEY 

6325 

~
'5 

3 ::_ 6 

2 7 

I 8 
"EY 

6327 

400 
250 1

300 
250 1

40 
22.5 

§ Approximate. 

I 75 
120 

... Without external shield. 
t Zero signal. 

3.5 
7.0 

20_,OOO§\ 5,500\ 
8,000 

El1For both sections. 
* Minimum . 

6327 

, Heater warm-up time controlled for 
• Grids 3 and 5 are screen. Grid 4 is signal- series-string service . 

input grid. 
# Conversion transconductance. 
4tMaximurn. 
.Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
oIoScreen supply voltage. 
~Absolute maximum rating. 
t Plate-to-plate. 
• Per section. 
~Design maximum rating. 

I Plate supply voltage. 
II Input plate. 
3-The duration of the pulse voltage must 

not exceed IS percent of one scanning 
eyele. 

l-Section 1. 
2-Section 2. 
-I-A resistor of 3 ohms must be put in series 

with heater . 
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Capacitance in 

Base 
Micromicrofarads 

Classification Out- FUa- Fila- Max Max Max Tube by Con- line ment ment Plate Plate Screen Type Construction nec .. Dwg Volts Amp Watts Volts Volts Input lout-I Grid-tions put plate 

6360 Medium-Mu 9CZ 6-3 { 6.3 0.6} 3.5+ 300 I I 3.6& I 0.6& I 3.2& Twin Triode 12.6 0.3 
---------------

6352@ Temperature-Limited 8EY 3-2 3.0 0.36 - Max filament voltage I!] =4.0 a-c 
Twin Diode AC Max plate voltage I!] =250 doc 

Max plate current I!] =1.1 maEll 
-------------------------------

6366 Twin Electron-Ray 6355 T-X 6.3 0.14 - M ax target voltage = 275 v 
Indicator 

----- ------------
6373@ RF Pentode 8CP 3-3 1.25 0.11 1.0 150 

1
150 1 3.0 I 

7.0 I 0.1 

----- ----------- ---------------
6371, Half-Wave High-

Vacuum Rectifier 
9BW T-X 6.3 1.0 - Tube Voltage Drop: 

22 v at 150 rna doc 
----- ------------
6375@ Medium-Mu Triode 8DN 3-3 1.25 0.2 2.4 150 - 1.3 1.9 1.4 

---------------------------
6384 Beam Power Amplifier 6BQ T-X 6.3 1.2 30 I!] 750 325 - - -

---------------------------
6386 High-Frequency 

Twin Triode 
8C] 6-2 6.3 0.5 1.5+ 300 - 2.4& 1.1& 1.7& 

----- ------------------------------
6386 Medium-Mu 8C] 6-1 6.3 0.35 

Remote-Cutoff Twin 
1.5+ 300 - 2.0& 1.1& 1.2& 

Triode 
----- ------------------------------
6391@ Sharp-Cutoff Pentode 6391 T-X 6.3 0.2 1.0 175 175 4.0 5.0 0.15+ 

---------------------------
6397@ Power Amplifier 6CL T-X {2.5 0.0625 1.5 I!] 135 I!] 135 I!] 2.75 3.0 0.055 

Pentode 1.25 0.125 
---------------------------

61,11, Twin Triode 9A 6-3 {12.6 0.225} 2.0,* 200,* - 4.0& 0.471 3.0& 
6.3 0.45 + & 

3.6,* 0.38, 
Ell & 

------ ---
61,1,3 Half-Wave High- 9BW T-X 6.3 1.1 - Tube Voltage Drop: 

Vacuum Rectifier 25 v at 150 ma doc 
----- ---------
61,63 Medium-Mu 9CZ 6-3 {12.6 0.3} 4.0+ 300 - 3.0& 0.61& 5.0& 

Twin Triode 6.3 0.6 7.0 Ell 0.5,& 

----------------------------------------------
61,86 Sharp-Cutoff RF 

Pentode 
7BK 5-2 6.3 0.45 3.2 300 150 10 3.6 0.02+ 

---------------------------
61,86 ShRP-~:f!e 9DV 6-2 6.3 0.25 2.0 180 140 4.5+ 3.3 0.035 

+ ----- -----------------------------------------
6487@ Diode-RF Pentode 8FW 3-2 6.3 0.2 0.75 190 I!] 190 I!] 4.5 4.7 0.02+ 

---------------------------
6488@ Remote-Cutoff RF 8FX 3-2 6.3 0.2 1.5 190 I!] 190 I!] 4.5 5.0 0.15+ 

Pentode 
------------

6489@ Diode 6489 T-X 6.3 0.15 - Tube Voltage Drop: 
3.1 vat 18 ma doc 

------ ------
30 I!] I 30 I!]IRgl = 10 meg 6519@ Power Amplifier 6519 T-X 1.25 0.01 -

Pentode 

Metal tubes are shown in bold-face type, miniatuTe tubes in italics. @Subminiature type. 

~~~~~ 
KEY ~ 

3'!>~!> 3 6 3 6 

2 7 2 7 

I 6 I 8 

6Cl 78K 

~ : .......... III"l-' @ 
~ 

8FW 

8CJ 8CP ION 8EY 

8FX 9BW 

•

4!> 

2 6 

I 7 
6355 . 9A IDY 
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Load 
Neg Plate Screen for Power 

Plate Screen Milli- Milli- Rp. G m • " Rated Out- Tube Service Grid Fac-Volts Volts Volts am- am- Ohms J.'mhos tor Out- put, Type 

I 
peres peres put. Watts 

Ohms 

Class A 150 
I 

- I 5.0 I 
11 

I 
- 13,900§ I 4,600 I 18 

I 
-

I 
- 6350 

Amplifier. 
------- ------

Control 
Service 

Plate voltage =250 doc thru 1 meg; plate current =50 "a Ell 6352@ 

------ ~--------------------------------- ------

Tuning Target voltage =250 v; Focus-electrode-1 voltage = 120 to 190 v; Focus-e1ec- 6355 
Indicator trode-2 voltage =120 to 190 v 

Class A 150 
! 

90 !7.5 
1 

6.5 

! 

1.4 
! 

--

1 
1,500 1 -

! 

-

1 

- 6373@ 
Amplifier 

Half-Wave Max d-c output current = 125 rna; max peak inverse voltage =2000 volts; rms 6374 
Rectifier supply voltage =625 volts; max peak current =900 rna 

Class A 

~~I-=-I~~-I~~-I-=-I--~~~I~~:I-~-I-=-I-=--
6375@ 

Amplifier 
------ ------

Horizontal 250 250 22.5 77 3.5 - 5,400 - - - 6384 
Deflection Max positive pulse plate voltage =1,500 volts; 
Amplifier max screen dissipation =3.5 watts; max d-c cathode current =125 rna 

------- -------
Class A 150 - 2.0 8.0 - 7,OOO§ 5,000 35 - - 6385 
Amplifier. 

------ --- --- ---- --- ---------
Class A 100 - Rk= 9.6 - 4,250§ 4,000 17 - - 6386 
Amplifier. 200 

---- ----------------------------
Class A 100 100 1.4 7.0 2.2 180,000 3,000 - - - 6391@ 
Amplifier 

------- ------------ ------------------- ------
Class A 125 125 7.5 7.25 1.2 - 1,950 - - - 6397@ 
Amplifier 

------ -------~ .. --_. -------------------
Class A 180 - 2.0 8.0 - 7,650§ 5,550 42.5 - - 6414 
Amplifier. 150 - 4.8 0.15 - - - - - -

100 - - 17 - - Ie =0.2 rna - -

------
Half-Wave Max d-c output current = 150 rna; max peak inverse voltage = 1.800 volts; 6443 
Rectifier max rms supply voltage =625 volts; max peak current =900 rna 

Class A i 250 - Rk= 14.5 - 3,850§ 5,200 l 20 - - 6463 
Amplifier. 620 
Frequency 100 - - 29 - - 1c=20 "a - -
Halfer. 200 - 11 1.0 - - - - - -

--------------- ------------ -------
Class A 300 150 Rk= 10 2.5 500,000 9,000 - - - 6485 
Amplifier 160 

-------------------
Class A 120 120 -2.0 3.5 
Amplifier 

3.3 - 3,250 EC3 =0 volts 6486 

--------------- ------------
Class A 100 100 2.0 3.0 2.45 100,000 2,500 - - - 6487@ 
Amplifier 

------ ---------------"----------------
Class A 100 100 2.0 7.5 2.5 250,000 5,250 - - - 6488@ 
Amplifier 

Half-Wave Max d-c output current!!l =10 rna; max peak inverse voltage ~ =460 volts; 6489@ 
Rectifier max peak current ~ =60 rna 

------

22.5! 22.5!Ecol=01 0.4 I 0.1 
1 

300,OOO§! 4501 
110000010.0015 Class A - 6519@ 

Amplifier 

GRID I 

GRID3 GRID2 

HEA~E'" PLATE ~ 
~ 

+Screen supply voltage. 
~Absolute maximum rating. 

:1= Plate-to-plate. 
.Per section. 

CATHODE " HEATER 

PLATE 

6391 

6519 

6469 

§ Approximate. 
",Without external shield. 
t Zero signal. 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
# Conversion transconductance. 
• Maximum. 
,.Grids 2 and 4 are screen. Grid 3 is signal

input grid. 

~Design maximum rating. 
EBFor both sections. 
* Minimum. 
~ Heater warm-up time controlled for 

series-string service. 
I Plate supply voltage. 
II Input plate. 
3-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cyele. 

l-Section 1 . 
2-Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater . 
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Capacitance in 

Base 
Micromicrofarads 

Tube Classification Con- Out- Fila- Fila- Max Max Max 

Input I 
Type by nec- line ment ment Plate Plate Screen 

Construction tions Dwg Volts Amp Watts Volts Volts out-I Grid-
put plate 

6525 Thyratron 7BN 5-1 6.:l 0.15 - 500·~ Anode voltage drop -B volts 

------------------------- ---------
6533@ High-mu Triode BFY 3-1 6.:l 0.2 0.:l5~ 150* - 1.75 .... 0.6 .... 1.6 .... 

----- ------------------------------
6550 Beam Power Amplifier 7S T-X 6.3 1.6 35 600 400 14 .... 12 .... 0.B5 .... 

------------------------------------- ----------
6611@ RF Pentode 6611 2-1 1.25 0.02 0.1 ~ 50~ 50~ 4.0 4.0 O.OOB 

+ ---------------- --- _._-- --- ---------------------
6612@ RF Pentode 6611 2-1 1.25 0.08 0.2~ 50~ 50~ 5.5 4.2 0.D1+ 

---------------- --------------------- ------ ---
6660 Remote-Cutoff 7BK 5-2 6.3 0.3 3.0 300 150 5.5 5.5 0.0035 

RF Pentode 
(Special 6BA6) 

+ 

------------------------------- ------------
6661 ShRW-~:~o~e 7CM 5-2 6.3 0.15 3.0 300 150 5.4 4.4 .0035 

+ 
(Special 6BH6) 

------------------------- ---- ------------------
6662 Remote-Cutoff 7CM 5-2 6.3 0.15 3.0 300 150 4.5 5.5 0.0035 

RF Pentode + 
(Special 6BJ6) 

--- _._- ----------- ---------------
/;668 Twin Diode 6BT 5-1 6.3 0.3 - Tube Voltage Drop:. 

(Special 6AL5) 10 v at 60 rna d-c 
- -_. - ----_ .. _---_._-- ------------

IJ669 Beam Power Amplifier 7BZ 5-3 6.:! 0.45 12* 250~ 250~ Single Tube 
(Special 6AQ5) 

2 Tubes, Push Pull 

---------------
6677 Power Amplifier 9BV 6-3 6.3 0.65 8.5~ 330~ 165~ 114 

I 
5.5 .... 1~2+ Pentode 

(Special 6CL6) 
------------------

6678 Triode-Pentode 9AE 6-2 6.3 0.45 3.0~ 330~ 165~ Pentode Section 
(Special 6U8) 

3.0~ 330~ - Triode Section 

---------------
6679 High-mu Twin Triode 9A 6-2 112.6 0.15 \ 2.B~ 330~ - 2.2 1.2, 1.5 

(Special 12A T7) \ 6.3 0.3 1 • 1.5, 
---------------------------

6680 Medium-rou Twin 9A 6-2 {12.6 0.15 \ 3.0~ 330~ - I.B 2.0 1.5 
Triode 6.3 0.3 1 • (Special 12AU7) 

---------------------------
6681 High-mu Twin Triode 9A 6-2 {12.6 0.15 } 1.l~ 330~ - I.B 1.9 1.7 

(Special 12AX7) 6.3 0.3 • ---------------------------
6686 Power Amplifier 

Pentode 
9BA 6-3 6.3 0.375 4.5 210 210 - - -

---------------------------
6690@ Medium-mu Twin BGQ T-X 6.3 0.3 1.1~ 120~ - 2.6 1.4, I.B 

Triode • 1.7, 
---------------------------

6751, Full-Wave High-
Vacuum Rectifier 

9ET T-X 6.3 1.0 - - - - - -

6760 Power Amplifier 9CE T-X IB.O 0.35 W- 250 200 11 .... 5.0 .... 0.4 .... 
Pentode 

Metal tubes are shown in bold-face type, miniature tubes in .talrcs. @Submlmature type. 

--@~.~~ ~ KEY 

~
4 56 

2 7 

I 8 

68T 78M 7'~ 78K 7CM 7S 8FY 

D 85 

3 •••• 6 

2 7 

I 8 

8GQ 9A IAI .... 9BV OET 



Service 

Relay 
Energizer 

Plate Screen g:;~ 
Volts Volts Volts 

Plate Screen 
Milli- Milli
am- am

peres peres 

Rp, 
Ohms 

Gm, p. 

p.mhos ~~~-

Load 
for 

Rated 
Out
put, 

Ohms 

Power 
Out
put, 

Watts 

DC control-grid supply voltage for anode conduction: 2.5 volts at Ebb -105 
volts doc. Ecc, ~O volts, RL ~22,000 ohms, R g, ~ 1.0 meg R g1 ~O 

------1----;------;--....------,----;------,----;------,----;--
Class A 
Amplifier 

Class A 
Amplifier 

120 

400 
250 

225 
250 

Rk ~ 0.9 
1500 

16.5 
14 

87 
140 

4.0 
12 

31,000 1.750 54 

27,000 9.000 
12,000 11 ,000 

3,000 
1.500 

20 
12.5 

------ ------------- --------1-----''----...:......_--'--
Class A 
Amplifier 

45 
30 

1.0 
1.0 

0.35 
0.35 

400,000§ 1.000R,!! ~ 5.0 meg; R g, ~ 
400,000§ 1.000 41 K; R g1 ~5.0 meg 

------ -------------- -------1----------
Class A 
Amplifier 

45 
30 

3.0 
3.0 

1.0 
1.0 

180,000§ 3,000Rgl~2.0 meg; Rg2~15k 
180,000§ 3,000Rgl~2.0 meg 

------ ---------------------1----------
Class A 
Amplifier 

250 

100 

11 4.2 

10.8 4.4 

1,000,000§ 4,400E,3 ~O volts 

250,000§ 4,300E" ~O volts 

------- -------------------1--------
Class A 250 150 Rk ~ 7.4 2.6 1,400,000§ 4,600E" ~O volts 
Amplifier 100 

Tube 
Type 

6525 

149 

6533@ 

6550 

6611@ 

6612@ 

6660 

6661 

------ --------------- ----- ---------- ------
Class A 
Amplifier 

250 

100 

9.2 3.3 

9.0 3.5 

1,300,000§ 3,600E,3 ~O volts 

250,000§ 3,650E" ~O volts 

-----~-~--~-~-~--~~-----
Max d-c output current per plate =9.0 maj max peak inverse voltage =250 
volts; max peak current per plate = 54 rna 

Rectifier 
Service 

-------1----,-------;----,----;----;------,--...,.....----,.--.,---
Class A 
Amplifier 
Class ABI 
Amplifier 

Class A 
Amplifier 

Class A 
Amplifier 
Class A 
Amplifier 

Class A 
Amplifier. 

Class A 
Amplifier 

250 

250 

250 

250 

150 

250 

250 
100 

Class A 250 
Amplifier. 100 

Class A 
Amplifier 

Class A 

210 

100 

250 

250 

150 

110 

12.5 

15 

3.0 

Rk~ 
200 

8.5 
o 

2.0 
1.0 

210 Rk ~ 
120 

45t 

70t 

30t 

10 

18 

10 

10.5 
11.8 

1.2 
0.5 

20t 

8.0 

4.5t 

5.0t 

7.0t 

3.5 

5.3t 

52,000§ 4,100 5,000 

10,000 
t 

150,000§ 11,000 g, tied 7,500 
to k 

400,000§ 5,200 

5,000§ 8,500 

1O,900§ 5,500 

40 

60 

7,700§ 2,200 17 
6,500§ 3,100 20 

62,000§ 1.600 100 
80,000§ 1.250 100 

300,000 1l,000 E" ~ 15,000 
Ov 

4,800 35 

4.5 

10 

2.8 

1.0 

Rk~ 
100 Amplifier. 

-------~--~-~-~-~--~-~-~-~-
Full-Wave Max d-c output current =90 rna; max peak inverse voltage = 1,450 

-'R~ec.:.t:c:ic:fi"'er=-_ rms supply voltage ~325 volts; max peak current per plate ~330 rna 

X~~i~er 130 1 130 WOkO~ I 70 I 3.5 I - 112,0001 - I 2,0001 

§ Approximate. EBFor*both sections. 
* Minimum . 

volts; 

3.0 

6662 

6663 

6669 

6677 

6678 

6679 

6680 

6681 

6686 

6690@ 

6754 

6760 

~ 
... Without external shield. 
t Zero signal. , Heater warm-up time controlled for 

F+ CI G3G2 P 
G3 SH 

6611 

• Grids 3 and 5 are screen. Grid 4 is signal-
input grid. 

# Conversion transconductance. 
+Maximum. 
.Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
+Screen supply voltage. 
~Absolute maximum rating. 
t Plate-to-plate. 
• Per section. 
~Design maximum rating. 

series-string service . 
S Plate supply voltage. 
II Input plate. 
a-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
cycle. 

i-Section 1. 
2-Section 2. 
4-A resistor of 3 ohms must be put in series 

with heater . 
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Capacitance in 

Base 
Micromicrofarads 

Classification Out- Fila- Fila- Max Max Max Tube by Con- line ment ment Plate Plate Screen 

Input I 
Type nec-Construction tions Dwg Volts Amp Watts Volts Volts out-I Grid-

put plate , 
6761 Power Amplifier 9CE T-X 6.3 1.0 10 250 200 11. 5.0. 0.4. 

Pentode 
---------------------------

6788@ Sharp-Cutoff 8DL T-X 6.3 0.175 0.5~ 250~ 150~ 2.5 3.2 0.032 
Pentode 

---------------------------
6792 High-Vacuum 

Beam Tetrode 
8GL T-X 6.3 0.45 25 25,000 - 2.0. 4.0. 0.03. 

---------------------------
6814@ Medium-mu Triode 8DK 3-1 6.3 0.15 2.0 250 - 2.4 2.4 1.3 

---------------------------
68S9 Twin Triode 9A 6-3 

f2.6 0.225} 2.2~ 275~ - 4.0. 0.51. 3.0. 

6.3 • 0.45 4.0~ 0.38. 
Ea • ---------------------------

684$ High-Voltage 7EQ T-X 6.3 -.15 8.0 4000 150 3.95. 1.34. 0.067 
Regulator ... ---------------------------

6888 Dual-Control Pentode 8N 9-12 6.3 0.8 8.0~ 250~ 150~ 12. 6.5. 0.7. 

---------------------------
9001 Detector Amplifier 7BD 5-1 6.3 0.15 - 250 100 3.6 3.0 0.01 

Pentode ... ---------------- --- --- ------------ --- --- ------
900S Medium-Mu Triode 7BS 5-1 6.3 0.15 - 250 - 1.2 1.1 1.4 

----- ----------- --- --- --- ------ ---- --- --- --- ---
90013 Remote-Cutoff Pentode 7BD 5-1 6.3 0.15 - 250 100 3.6 3.0 0.01 ... 
----- ------------ ---- ------ ---------------------
9004 High-Frequency Diode 

(Acorn) 
4BJ 4-1 6.3 0.15 - - (- - - -

----- ----------- ------------------------------
9005 High-Frequency Diode 

(Acorn) 
5BG 4-1 3.6 0.165 - - - - - -

----- ----------- --- ---- ---- ---------------------
9006 High-Frequency Diode 6BH 5-1 6.3 0.15 - - - - - -

Metal tubes are shown in bold-face type, miniature tubes in italics. @Subminiature type. 

~~~§.*~@ 
48) S8G 6BH 7BD 7BS 7EQ 8DK 

~0~@ 
KEY 

BOL eGL 1M 9A 

• 
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Load 
Neg Plate Screen for Power 

Plate Screen MiIIi- MiIIi- Rp. G m • /J. Rated Out- Tube Service Volts Volts Grid Fac- Out- put, Type Volts am- am- Ohms /.Lrnhos tor peres peres put, Watts 
Ohms 

Class A 1130 130 Rk - 70 3.5 - 12,000 
Amplifier 100 

------- -------------------- --- ---- ------

6761 2,000 3.0 

Class A 100 100 Rk ~ 0.8 0.09 1,200,000 1,150 6788@ 
Amplifier 1500 

------ - --- ------------ ----- ------------ -------
High-Volt- 25,000 200 18 1.0 0.1 10,000,000 195§ 
age Shunt Max screen dissipation = 1.0 watts; max d-c cathode current = 10 rna 

6792 

Regulator 

Class A 
Amplifier 

100 10 4,800§ 6,000 29 6814@ 

Class A I 150 
Amplifier.) 

1 150 
l 100 

Rk~ 
220 

4.8 

8.5 

0.15 
17 

7,000§ 6,700 47 6829 

Class A 
Amplifier 

Gated 
Amplifier 

Class A 
Ampliflt.'r 

Class A 
Amplifier 

Class A 
Amplifier 

1500 

----
150 
150 
150 
150 
---

250 

250 

250 

100 

---
90 
90 
90 
90 

---
100 

100 

1.0 4.5 

--- ---

37.5 
9.4 2.5 

13.8 0.03 
0 2.0 
--- ---

3.0 2.0 

7.0 6.3 

3.0 6.7 

Ic~0.2 rna 

0.5 930,000§ 2,500 6842 

--- -----
19 Ic~190/J.a Ec3 =0 volts 6888 

Ec3 =0 volts 
Ec3 =0 volts 
Ec3 ~ -8.6 volts 

-------
0.7 1,000,000* 1,400 9001 

11,400 2,200 25 9002 

2.7 700,000 1,800 9003 

------- ---'------'----'----'----'-----'----'-----'---'---
Half-Wave 
Rectifier 

Half-Wave 
Rectifier 

Half-Wave 
Rectifier 

Max d-c output current =5 rna; max rms supply voltage =117 volts 9004 

Max d-c output current = 1.0 rna; max rms supply voltage = 117 volts 9005 

Max d-c output current =5 rna; max peak inverse voltage =750 volts; fms 
supply voltage ~270 volts; max peak current ~15 rna 

9006 

§ Approximate. 
• Without external shield. 
t Zero signal. 
• Grids 3 and 5 are screen. Grid 4 is signal-

input grid. 
# Conversion transconductance. 
.,Maximum. 
.,Grids 2 and 4 are screen. Grid 3 is signal-

input grid. 
IfIScreen supply voltage. 
~Absolute maximum rating. 
t Plate-to-plate. 
.Per section. 
~Design maximum rating. 

EBFor both sections . 
* Minimum. 
~ Heater warm-up time controlled for 

series-string service. 
I Plate supply voltage. 
II Input plate . 
3-The duration of the pulse voltage must 

not exceed 15 percent of one scanning 
eyele. 

I-Section 1. 
2-5ection 2. 
4 -A resistor of 3 ohms must be put in series

with heater. 
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Base Ext'l Deli Nom Nom Con- Face- Face- Con- Anode Focus Deli 
Type Con- struc- lilate /;~~1 duc- Con- Meth- Meth- Angle Over-all Bulb 

nee- Degrees Length Diam 
tions tion hape tive tact od od , Inches Inches, Coating 

3KP4 11M Glass Round C No Base Elec Elec - 11~ 3 

------------------------------
3NP4. 5BV Glass Round C;A Yes Cavity Mag Mag 42 10 2ft --------------------------------------
5AHP4 8EF Glass Round C No Ball Elec Mag 53 11~ 4tt 

---------------------------------------
5AHP4-A 8EF Glass Round C;A No Ball Elec Mag 53 11~ 4ft 

--- ------------------------
5ALP4 9DF Glass Round C No Ban Mag Mag - 7U 4~ 

------------------------------
SAXP4 12S Glass Round C No Cavity Elec Mag 53 10% 4tt 

------------------------------------
5AYP4 5AYP4 Glass Round C;A Yes Ban Elec Mag 53 11 .... 4ft 

-------------------------------
5AZP4. 12AA Glass Round C;A No Cable Elec Mag 50 12h 5 

------------------------------
5BP4 11A Glass Round C No Base Elec Elec - 16~ 5U 

------------------------------
5FP4-A 5AN Glass Round C No Ban Mag Mag 53 11~ 4tt 
--------------------------------------
5QP4 5AN Glass Round C;A No Ball Mag Mag 53 11~ 4ft 
--------------------------------------
5QP4-A 5AN Glass Round C;A No Ball Mag Mag 53 11~ 4ft --------------------------------------
5TP4. 12C Glass Round C;A Yes Cavity Elec Mag 50 11~ 5 

------------------------------
7AP4 5AJ Glass Round C No Base Elec Mag 55 7~ 7 

-------------------------------
7CP4 8BQ Glass Round C No Ban Elec Mag 57 13t.- 7 

------------------------------
7DP4 12C Glass Round C Yes Cavity Elec Mag 50 14t.- 7h 

--------------------------------------
7EP4 11N Glass Round C No Base Elec Elec - 15~ 7 

------------------------------
7GP4 14G Glass Round C No Base Elec Elec - 14~ 7 

--------------------------------------
7HP4 12N Glass Round C Yes Ball Mag Mag 50 13 71. --------------------------------------
7JP4 14G Glass Round C No Base Elec Eilec - 14~ 7 

--------------------------------------
7NP4. 14N Glass Round C;A No Cap Elec Mag 35 19~ 7 

-------------------------------
7QP4 12D Glass Round C No Cavity Mag Mag 52 12~ 71. ------------------------------
7RP4 12N Glass Round C;A Yes Cavity Mag Mag 50 14t.- 7h 

----------------------------
7TP4 12Q Glass Round C;A No Cavity Elec Mag 50 13~ 71. 

---------------------------
7WP4. 14N Glass Round C;A Yes Cap Elec Mag 35 19t.- 7 

~ * ~0 
3 -:- 6 ___ 6 

=1 5 2
:::-

7 --
2 7 

I 5 I I 8 I 8 
5AYP4 KEY 

8EF 9DF 5A.I SIV 880 

~ == 
2 -:- II 

f 2 

KEY KU 12AA 
11M liN 



8:eater 
Volts/ 
Amp 

6.3/0.6 

Max 
Anode 
Volts 

8,000L> 
2,400. 

6.3/0.6 3.300 L> 
1.500. 

6.3/0.6 

KEY 
12Q 

KEY 
14N 

Max 
Grid 2 
Volts 

410 

Anode 
Volts 

6,000L> 
1.430. 

2,500L> 
650. 

W:§-
-- 1 

2 \I 
1 1 

125 

Grid 2 
Volts 
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Typical Operating Conditions 

[ 
G~tll [RETMA Focus 
Cutoff Focus Coil 
Volts Coil No. Distt 

Focus 
Current 
inma 

Ion 
Trap 

Magnet 

Type 

Double 7DP4 

7EP4 

None 

A-Aluminized screen to increase 
output. 

C-Clear (untinted) faceplate. 
G-Grey (filter) faceplate. 
~ Diagonal measurement for rectangular 

tubes, 
t Distance between yoke reference line and 

center of focus-coil air gap; in inches. 
L>Accelerator anode and collector. 
.Anode No. 1 (Focus); under typical 

operating conditions center value of volt
age for focus is shown. Voltage should be 
adjustable about this value. 

t For visual extinction of undeftected 
focused spot. 

,i/Deftection factor . 
• Designates projection type. 
* For viaual extinction of focused raster. 
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Type 

8AP4 

BaBe 
Con
nee
tions 

Con
strue
tion 

Faee- Face
lIlate plate 
Shape Finish 

12H Metal Round C 

Ext'! 
Con
due
tive 

Coating 

Anode Focus Deft Deft Nom 
Con- Meth- Meth- Angle Over-all 
tact od od Degrees Length 

'If Inches 

Metal Cone Mag Mag 54 14U 

Nom 
Bulb 
Diam 

IneheB~ 

8~ ----1------------------------------ ---
8AP4-A 12H Metal Round G Metal Cone Mag Mag 54 14U 8~ 
----1------------------------------ ---
8BP4 14G Glass Round C No Base Elec Elee 16~ 8~ 

----1-------------------------------- ---
8DP4 12AB Glass Reet G Yes Cavity Elee Mag 90 8I'. 

----1----------------------------
8XP4 128 Glass Reet G No Cavity Elee 0 Mag 90 l1I'. ----1------------------------------ ---
9AP4 6AL Glass Round C No Cap Elee Mag 40 21 9 

----1------------------------------ ---
9CP4 4AF Glass Round C No Cap Mag Mag 15~ 9,... 
9QP4 12AD Glass Reet C No None Elee Mag 70 12~ 8% 

-----1,------------------------------- ---
10ABP4 12L Glass Rect C Yes Cavity Elec Mag 90 10~ 

----1-------------------------------- ---
10ABP4-A 12L Glass Rect C; A Yes Cavity Elec Mag 90 11~ 10~ 

10ABP4-B 12L Glass Reet G Yes Cavity Elec Mag 90 

----1--------------------------' ------ ---
10BP4 12N Glass Round C Yes Cavity Mag Mag 50 17% 10~ ----1------------------------------ ---
10BP4-A 12N Glass Round G Yes Cavity Mag Mag 50 17% 

lOBP4-C 12N Glass Round C; A Yes Cavity Mag Mag 50 17% 10~ 

10BP4-D 12N Glass Round G; A Yes Cavity Mag Mag 50 17 % 10~ ---------------------------------
10CP4 12N Glass Round C Yes Ban Mag Mag 50 16% 10~ 

10DP4 12M Glass Round C;A No Cavity Elec Mag 50 17% 

----1------------------------------ ---
lOFP4 12N Glass Round C; A Yes Cavity Mag Mag 50 17% 10~ 
----1------------------------------ ---
10FP4-A 12N Glass Round G; A Yes Cavity Mag Mag 50 17% 1O~ 

---------------------------------
10GP4 14G Glass Round C No Base Elee Elec IBM 10~ 

----1------------------------------ ---
10HP4 14G Glass Round C No Base Elee Elec 19U 10 

--,----1---------------------------------
IOMP4 12G Glass Round C Yes Cavity Mag Mag 52 17 10~ 
----1------------------------------- ---
IOMP4-A 12G Glass Round G Yes Cavity Mag Mag 50 17 10~ 

10RP4 12L Glass Round C; A Yes Cavity Elec Mag 50 167il 107il 

----1------------------------------- ---
108P4 12Q Glass Round G;A No 

\i1C
3 

4 ~'4 ~ -=- -:: 
2 - 2 .:" 5 ::-

- 5 3 --.. 

2 t 
I 6 I 6 t 

4&' 6AL 12AB 

KEY 
12M 

Cavity Elee Mag 50 16% 1O~ 



Heater 
Volts/ 
Amp 

6.3/0.6 
---
6.3/0.6 
---

6,3/0.6 

----
6.3/0,6 

-----
6.&/0,6 
---

2.5/2.1 

---
2.5/2.1 
----

4.7/0.3 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0,6 

----
6.3/0.6 
----

6.3/0.6 
---

6.3/0.6 
---

6,3/0.6 
----

6.3/0.6 
---

6.3/0.6 

----
6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 

6.3/0.6 
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Typical Operating Conditions 

Max Max 

I I 

Neg Anode Grid 2 Anode Grid 2 Grid 1 I RETMAI 
Focus I Focus I Ion 

Type 
Volts Volts Volts Volts Cutoff Focus Coil Current Trap 

Volts Coil No. Distt in ma Magnet 

9,000 7,000 24 to 62* 
-~~-I-~~-I~-I~~~-

8AP4 
---~ --- ~--- -----

9,000 - 7,000 24 to 62' 106 37<: 115 Single 8AP4·A 
---~ ~-- -----

6,600/',. - 6,000/',. - 72 to 168 DI.D2~ ~146 to 198 volts/inch 8BP4 
3,100'- 2,010'- t D3·D4 ~ ~124 to 168 volts/inch 
---- ---- --~- -------- -----

8,000 ~ 400 6,000/',. 150 13 to 29* - - - Single 8DP4 
500.- 165.-
-------- -------- ----------------
20,000 500 16,000 300 28 to 72* - - - None 8XP4 
------- ---------------------------------

7,000/',. 250 7,000/',. 250 75t - - - None 9AP4 
2,000'- 1,425'-
------- ---------------------------------

7.000 - 6,000 - 90t - - - None 9CP4 
------- -------- -------------------------

6,800/',. 300 5,500/',. 200 +28 to - - - Single 9QP4 
+1.000 200.- +52-
-500'-~ 
--.------ ---------------------------------
12,000/',. 500 7,500/',. 300 38 to 62- - - - Single 10ABP4 
+ 1.000 
-500.-

250. 

--------- ---------------------------------
12,000/',. 500 7,500/',. 300 38 to 62- - - - Single 10ABP4·A 
+1.000 
-500.-

250.-

------- --------------------------------
12,000/',. 500 7,500/',. 300 38 to 62- - - - Single 10ABP4·B 
+1,000 250.-
-500.-
------- ---------------------------------
12,000 410 11,000 300 28 to 72* 109 4Y. 100 Double 10BP4 
------- --------------------------------
12,000 410 11,000 300 28 to 72* 109 4Y. 100 Double 10BP4·A 
------- ---------------------------------
10,000 410 9,000 300 28 to 72' 106 37<: 110 Single 10BP4·C 
------- ------------------------
10,000 410 9,000 300 28 to 72' 106 37<: 110 Single 10BP4·D 
------- -----------------------
12,000 450 9,000 250 30 to 66t - - - None 10CP4 
----~-- -------------------- ---- ---------
1O,000/',. 410 9,000/',. 250 36 to 84t - - - None 10DP4 
3,600'- 2,900'-
----~-- ---------------------------------
12,000 410 11,000 300 28 to 72* 106 37<: 110 None lOFP4 
------- ---------------------------------
12,000 410 11,000 300 28 to 72* 106 37<: 110 None 10FP4·A 
------- --------

5,000/',. - 5,000/',. - 60 to 140 Dl·D2~ ~125 to 165 volts/inch 10GP4 
2,000'- 1,550'- t D3·D4~ ~100 to 135 volts/inch 
-------- ------------

5000/',. - 5,000/',. - 60 to 140 Dl·D2~ ~110 to 150 volts/inch 10HP4 
2,000'- 1,500'- t D3·D4~ ~85 to 115 volts/inch 
------- ------------
10,000 - 9,000 - 24 to 62* - - - Double 10MP4 
------- ---------------------------------
10,000 - 9,000 - 24 to 62' - - - Double lOMP4-A 
------- ----------------,---------------
16,000/',. 500 14,000/',. 300 28 to 72- - - - None 10RP4 
+1.000 123.-
-500.-

--- ------------ ~---- -------- --_. -----

14,000/',. 410 12,000/',. 200 18 to 48' - - - None 10SP4 
2,700'- 1,650'-

A-Aluminized screen to increase light 
output. 

t For visual extinction of undeflected 

C-Clear (untinted) faceplate. 
F -Frosted faceplate surface to reduce re· 

flection. 
G-Grey (filter) faceplate. 
4IJ Diagonal measurement for rectangular 

tubes. 
t Distance between yoke reference line and 

center of focus-coil air gap; in inches. 
.6.Accelerator anode and collector. 
.-Anode No. 1 (Focus); under typical 

operating conditions center value of 
voltage for focus is shown. Voltage 
should be adjustable about this value. 

focused spot. 
~ Deflection factor. 
• Designates projection type. 
OOCathode -drive ~ervice. * For visual extinction of focused raster. 
DAutomatic electrostatic focus. No ex-

ternal focus connection required. 
.Intensifier No.3 Anode. 
I Accelerator No.2 Anode. 
EBCenter valUe of voltage for convergence 

is shown .. Modulation should be applied 
to improve over-all convergence. 

YiWith cylindrical contour. 
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Type 

12AP4 

Base 
Con
nee .. 
tions 

Con
struc
tion 

Face
.plate 
Shape 

6AL Glass Round 

Face-

Ii~~'i, 

C 

Ext'l 
Con
duc
tive 

Coating 

No 

Anode Focus Deft 
Con- Meth- Meth-
tact od od 

Cap Elec Mag 

Deft 
Angle 
De

grees'll 

35 

Nom 
Over-all 
Length 
Inches 

25 

Nom 
Bulb 
Diam 

Inches 

12 

---- -----------------------------------
12CP4 4AF Glass Round C No Cap Mag Mag 18% 12 
---- ----------------------------------
12JP4 12D Glass Round C No Ball Mag Mag 56 17~ 12 -----------------------------------
12KP4 12N Glass Round C; A Yes Cavity Mag Mag 17% 12", ---- ----------------------------------
12KP4-A 12N Glass Round G; A Yes Cavity Mag Mag 17% 12", 

-----------------------------------
12LP4 12N Glass Round C Yes Cavity Mag Mag 54 18~ 121. ------------------------------------
12LP4-A 12N Glass Round G Yes Cavity Mag Mag 54 18~ 12 I. 

12LP4-C 

12QP4 

12N Glass Round G; A Yes Cavity Mag Mag 54 18~ 12", 
--------- ---- ------------ ------------------

12D Glass Round C No Ball Mag Mag 55 17~ 12 ---- ----------------------------------
12QP4-A 12D Glass Round G No Ball Mag Mag 54 17~ 12 

12RP4 12D Glass Round C No Ball Mag Mag 56 17~ 12 ---- ----------------------------------
12TP4 12D Glass Round C No Cavity Mag Mag 54 18~ 12 
---- ---------------------------------
12UP4 

12UP4-A 

12UP4-B 

12VP4 

12D Metal Round C Metal Cone Mlig Mag 54 18~ 12", 

12D Metal Round G Metal Cone Mag Mag 54 18~ 12", -----------------------------------
12D Metal Round G; F Metal Cone Mag Mag 54 18~ 12", 

12G Glass Round C Yes Cavity Mag Mag 55 18 121. 
---- --------------------------------
12VP4-A 12G Glass Round G Yes Cavity Mag Mag 55 18 121. 

12WP4 12WP4 Glass Round G Yes Special Mag Mag 55 17~ 12", 

12XP4 12N Glass Round C Yes Cavity Mag Mag 60 18U 12 ------------------------------------
12YP4 12N Glass Round G Yes Cavity Elec 0 Mag 54 18~ 12", 

12ZP4 12N Glass Round C; A Yes Cavity Mag Mag 54 17% 12", ------------------------------------
12ZP4-A 12N Glass Round G; A Yes Cavity Mag Mag 54 17% 121. 

-----------------------------------
14AP4 12A Glass Round C No Base Elec Elec 24U 13 % 

----------------------------------
14BP4 

14BP4-A 

14CP4 

14CP4-A 

14DP4 

14EP4 

12N Glass Rect G Yes Cavity Mag Mag 70 16 P. 

12N Glass Rect G Yes Cavity Mag Mag 70 16~ 13 * 
----------------------------------------

12N Glass Rect G Yes Cavity Mag Mag 70 16 ~ 13 *" 
12N Glass Rect G; A Yes Cavity Mag Mag 70 16~ 13M 

------------------------------------
12D Glass Rect G No Cavity Mag Mag 70 16 ~ 13 *" 
12N Glass Rect G Yes Cavity Mag Mag 70 16~ 

-------------------------------------
14GP4 12L Glass Rect G Yes Cavity Elec Mag 70 

-----------------------------------
14HP4 12L Glass Rect G Yes Cavity Elec Mag 70 16* 13* 

~~ 
4AF 6AL 

12WP4 



Heater 
Volts/ 
Amp 

2.5/2.1 

----
2.5/2,1 
----
6.3/0,6 
-~~-

6,3/0.6 
-~~ 

6.3/0.6 
----
6.3/0.6 
-~~ 

6.3/0.6 
----
6.3/0.6 
-~-~ 

6.3/0.6 
-~--

6.3/0.6 
-~~ 

6.3/0.6 
---
6.3/0.6 
-~~ 

6.3/0.6 
----
6.3/0.6 
----
6.3/0.6 
----
6.3/0.6 
-~~ 

6.3/0.6 
----
6.3/0.6 
---
6.3/0.6 
---
6.3/0.6 
----
6.3/0.6 
---
6.3/0.6 
----
2.5/2.1 

----
6.3/0.6 
----
6.3/0.6 
--~ 

6.3/0.6 
~-~ 

6.3/0.6 
-~~-

6.3/0.6 
----
6.3/0.6 
--~ 

6.3/0.6 

~~-

6.3/0.6 
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Typical Operating Conditions 

Max Max 

I I 
Neg Anode Grid 2 Anode Grid 2 Grid 1 IRETMA I Focus 

I Focus I Ion 
Type 

Volts Volts Volts Volts Cutoff Focus Coil Current Trap 
Volts Coil No. Distt in ma Magnet 

7.0006 250 7,0006 250 75t ~ ~ ~ None 12AP4 
1,900. 1.460. 

----- ---- ------------------------~--~ -----
7,000 ~ 7,000 ~ 110t ~ ~ ~ None 12CP4 
---- ---- ------------ ---- -----------------
12,000 410 10,000 250 24 to 62* 106 3.0 146 None 12JP4 
---- ---- ----------------------------~~---
12.000 410 11,000 300 28 to 72* 106 3U 135 None 12KP4 
---- ---- ------------~~~- ~~-~ -------------
12.000 410 11.000 300 28 to 72* 106 3U 135 None 12KP4-A 
---- ---- ----------------------------~~~-~ 
12,000 410 11,000 300 28 to 72* 106 3U 110 Double 12LP4 
---- ---- ------------------------~~-~ ---~~ 
12,000 410 11,000 300 28 to 72* 106 3Ji 110 Double 12LP4-A 
---- ---- -------------------- ~~-~ ~--- ~~---
12,000 410 11.000 300 28 to 72* 106 3U 110 Double 12LP4-C 
~-~~ ---- ---- ~~~- ---~ -------~ ~-~~ ----~---~ 
12,000 410 10,000 250 24 to 62* 106 3.0 135 Single 12QP4 
---- ---- ------------------------~~-~ ~-~~~ 
12,000 410 10,000 250 24 to 62* 106 3 135 Single 12QP4-A 
~~~- ---- ~~-~ ----~~-~ ~-~~ ~~-~ ----~~-----~ 

12,000 410 10,000 250 24 to 62* 106 3.0 135 Single 12RP4 
---- ---- ---------------~ ~~-~ ----~~-~---~ 

12,000 410 11,000 250 24 to 62* 106 3U 110 Double 12TP4 
---- ---- ------------~-~~ -----------~ ~~~-
12.000 410 11,000 250 24 to 62* 106 3U 110 Single 12UP4 
-------- ------------~~-~ ----~~-~ ~~- -----
12,000 410 11,000 250 24 to 62* 106 3U 110 Single 12UP4-A 
---~ ---- ------------~~~---------
12,000 410 11,000 250 24 to 62* 106 3U 130 Single 12UP4-B 
----~~~- --------~~~- --~-------~~ ~-~~ ~-~-
12.000 ~ 11,000 ~ 28 to 72* ~ ~ ~ Double 12VP4 
----~--~ ---------------~ ~~-~ ~~-~ ---------
12,000 ~ 11,000 ~ 28 to 72* ~ ~ ~ Double 12VP4-A 
-------- ----~~~- --------~-~-
12.000 ~ 10,000 ~ 24 to 62* Special PM Unit ~ Single 12WP4 
---- ---- -~-- ~~-~ ---- -~---~~-

9,000 380 8,000 250 24 to 62* ~ ~ ~ Single 12XP4 
~--- ---~ ~-------~---~------~--- ~-------~ 
12,000 410 11,000 250 33 to 73t ~ ~ ~ Single 12YP4 
-------- ----~~-~ ~-~~ ~~-~ ~~~-~~~-~--- ~~---
12,000 410 11,000 300 28 to 72* 106 3U 135 Single 12ZP4 
~~~- ~~~- ~-~~ ~~-~ ---~ ---~ ----~~~- ~~-~ -----
12,000 410 11,000 300 28 to 72* 106 3U 135 Single 12ZP4-A 
----~~~- ----~--- ~~~-
8,000. 1800. 8.000. 1000. 40 to 120 DI-D2.~ ~104 to 156 volts/inch 14AP4 
40001 4,0001 t D3-D4~ ~104 to 156 volts/inch 
~------- ------------
12,000 410 11,000 250 24 to 62* 106 3U 110 Double 14BP4 
---- ----- ----~--~ ~~--~-~~ ~~-~ ---~ ~~--~-~-
12,000 410 11,000 250 24 to 62* 106 3U 95 Double 14BP4-A 
-------- ~------------------~ ~---
14,000 410 12,000 300 33 to 77* 109 3.0 92 Single 14CP4 
----~~-~ ---~ ~~-~ ~~------~-------
14,000 410 12,000 300 33 to 77t 109 3.0 92 Single 14CP4-A 
----~--~ ~.-~-~~-- ~~~-~-----------
14,000 410 11,000 250 24 to 62* 109 3.0 100 Double 14DP4 
~~----- ----~~~- ~~-- ~-~~ ~~-- ~--~ ----~~~-
14;000 410 12,000 300 28 to 72* 109 3.0 110 Single 14EP4 
-------- ----~-~~ ~--~ ------------

14.0006 500 12,0006 300 28 to 72* ~ ~ ~ Single 14GP4 
5,000. 2,550. 
---- ~-~~ ~-~~ ----~--- --~~ ~-------
14,0006 410 12.0006 300 28 to 72* ~ ~ ~ Single 14HP4 
+1.000, 108. 
-500. 

A-Aluminized screen to increase light 
output. 

t For visual extinction of undeflected 

C~Clear (untinted) faceplate. 
F-Frosted faceplate surface to reduce re

flection. 
G~Grey (filter) faceplate. 
.,-r Diagonal measurement for rectangular 

tubes. 
t Distance between yoke reference line and 

center of focus-coil air gap; in inches. 
6Accelerator anode and collector . 
• Anode No. 1 (Focus); under typical 

operating conditions center value of 
voltage for focus is shown. Voltage 
should be adjustable about this value. 

focused spot. 
~Deflection factor. 
.Designates projection type. 
* For visual extinction of focused raster. 
DAutomatic electrostatic focus. No ex-

ternal focus connection required. 
.Intensifier No.3 Anode. 
1 Accelerator No.2 Anode. 
EBCenter value of voltage for convergence 

is shown. Modulation should be applied 
to improve over-all convergence. 

!fiWith cYlindrical contour. 
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Type 

14KP4 

-----
14KP4-A 

------
14NP4 

-----
14NP4-A 

-----
14QP4 

14QP4-A 

-----
14RP4 

-----
14RP4-A 

-----
l4SP4 

-----
l4WP4 

-----
14ZP4 

15AP4 

15CP4 
-----
15DP4 

15DP4-A 
-----
15EP4 

15GP22 

15HP22 

16AP4 

16AP4-A 

Base Ext'l Deft Nom Nom Con- Face- Face- Con- Anode Focus Deft Con- struc- plate j,late duc- Con- Meth- Meth- Angle Over-all Bulb 
nec- tion Shape inish tive tact od od De\rees Length Diam 
tions Coating Inches Inches' 

12N Glass Rect C Yes Small 
Cap 

Mag Mag 70 16~ 13* 

------------------------------------
12N Glass Rect G Yes Small 

Cap 
Mag Mag 70 1631 13* 

--------------------------------- ----
12L Glass Rect G Yes Cavity Elec Mag 90 14ft 14 

--------------- ------------------ -.--~ 

12L Glass Rect G;A Yes Cavity Elec Mag 90 1416 14 

---------------- ----------------------
12L Glass Rect G Yes Cavity Elec Mag 70 16,0,- 13tt 

-------------------------------------
12L Glass Rect G;A Yes Cavity Elec Mag 70 16,0,- 13* 

------------------------- -----------
12L Glass Rect G Yes Cavity Elec Mag 90 14/& 14 

------------------------------------
12L Glass Rect G;A Yes Cavity Elec Mag 90 14fe 14 

------------------------- ------------
12L Glass Rect G;A Yes Cavity Elec Mag 85 14 .... 14 

-------------------------------------
12L Glass Rect G;A Yes Cavity Elec Mag 90 13h 14 

------------------------------------
12L Glass Rect G;A Yes Cavity Elec Mag 90 1316 14 

-----------------------------------
12D Glass Round C No Ball Mag Mag 57 2031 1531 

-----------------------------------
12D Glass Round C No Cavity Mag Mag 57 2031 1531 

-----------------------------------
12D Glass Round C No Ball Mag Mag 57 2031 1531 

-----------------------------------
12D Glass Round G No Ball Mag Mag 57 2031 1531 

-----------------------------------
12D Glass Round C No Small 

Cap 
Mag Mag 52 22-h 15~ 

--------------------
20A Tricolor Tube (3-gun Yes Flange Elec Mag 45 25* 14% 

shadow-mask type; 
phosphor-dots on glass 
plate mounted inside 
tube) 

--------------------
20A Tricolor Tube (3-gun 

shadow-mask type; 
phosphor-dots on face-

Yes Flange Elec Mag 45 25* 14% 

plate) 

12D Metal IRound I C Metal Cone ~ Mag - --5-3-- 22U 15~ 
-----------------------------------

12D Metal Round G Metal Cone Mag Mag 53 21 * 15~ 

KEY 
12N 20A 



Heater 
Volts/ 
Amp 

Max 
Anode 
Volts 

Max 
Grid 2 
Volts Grid 2 Anode Volts Volts 
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Typical Operating Conditions 

I G~idgl IRETMA I 
Focus I Focus I Ion 

Type 
Cutoff Focus Coil Current Trap 
Volts Coil No. Distt in rna Magnet 

6.3/0.6 10,000 :l80 9.000 250 24 to 62' Single 14KP4 

6.3/0.6 14,000 

6.:1/0.6 14,0006 
+1,000 
-500. 

6.3/0.6 14,000 6 
+1,000 
-500. 

6.3/0.6 11,000 6 
+1,000 
-500. 

6.3/0.6 11,0006 
+1,000 
-500. 

410 

500 

500 

500 

500 

10,000 

12,0006 
150. 

12.0006 
150. 

9,0006 
100. 

9.0006 
100. 

2,50 24 to 62' Single 14KP4-A 

:100 28 to 72* Single 14NP4 

:100 28 to 72* Single 14NP4-A 

250 24 to 64* Single 14QP4 

250 24 to 64* Single 14QP4-A 

6.3/0.6 14,000 6 400 10,0006 
150. 

:100 26 to 70* Single 14RP4 
+500 
-500. 

-------- ----
6.3/0.6 14,000 6 400 10,0006 

150. 
:300 26 to 70* Single 14RP4-A 

+500 
-500. 

6.:1/0.6 14,0006 
+1,000 
-500. 

6.3/0.6 14,000 6 
+1,000 
-500. 

500 

500 

12,0006 
108. 

12,0006 
150. 

300 28 to 72* Single 14SP4 

:100 28 to 72* None 14WP4 

6.3/0.6 14,0006 500 12,0006 
225. 

300 28 to 72* None 14ZP4 
+1,000 
-500. 

-------- ----
6.3/0.6 15,000 410 12,000 250 24 to 62* 106 159 None 15AP4 

6.3/0.6 15,000 410 12,000 250 24 to 62* 106 3.0 115 Double 15CP4 

6.3/0.6 15,000 410 12,000 250 24 to 62* 106 3.0 140 Single 15DP4 

6.3/0.6 15,000 410 12,000 250 24 to 62* 106 3 140 Single 15DP4-A 

6.3/0.6 10,000 380 10,000 250 24 to 62* Single 15EP4 

---------- ---------- -----------'--------
6.3/1.8 20,0006 

5,000. 
500 20.0006 

3,100. 
200 45 to 100 

* 
Convergence method-Electro
static. Max convergence voltage 
11000. Typical convergence volt-

age 9350 Ell. 

15GP22 

----------- --------- -----------------
6.3/1.8 20,000 6 

5,000. 
500 20,0006 

3,100. 
240 45 to 100 Convergence method-Electro-

* static. Max convergence voltage 
11000. Typical convergence volt-
age 9300 Ell. 

15HP22 

--------- -------- -----,----...,..---,---1-----
6.3/0.~ 14,000 __ ~_ 12,000 300 28 to 72* 109 I 3.0 I 80 I Double 16AP4 

6.3/0.6 14,000 410 13.000 300 28 to 72* 109 31 j16 107 Double 16AP4-A 

A-Aluminized screen to increase light t For visual extinction of undeflected 
output. focused spot. 

C-Clear (untinted) faceplate. ~Deflection factor. 
F-Frosted faceplate surface to reduce re- • Designates projection type. 

:flection. * For visual extinction of focused raster. 
G-Grey (filter) faceplate. DAutomatic electrostatic focus. No ex-
~ Diagonal measurement for rectangular ternal focus connection required. 

tubes. ..Intensifier No.3 Anode. 
t Distance between yoke reference line and I Accelerator No.2 Anode. 

center of focus-coil air gap; in inches. EBCenter value of voltage for convergence 
.6.Accelerator anode and collector. is shown. Modulation should be applied 
• Anode No. 1 (Focus); under typical to improve over-all convergence. 

operating conditions center value of Y;With cylindrical contour. 
voltage for focus is shown. Voltage 
should be adjustable about this value, 
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Base 
Con- Con-

Type struc-nec- tion tions 

16ABP4; 12P Glass 

---
16ACP4 12P Glass 

-------
16AEP4 12L Glass 

---
16AFP4 12L Glass 

-----------
16CP4 12D Glass -----------
16DP4 12D Glass 
-----------
16DP4-A 12D Glass 

---
16EP4 12D Metal 

---
16EP4-A 12D Metal 

---
16EP4-B 12D Metal 

---
16FP4 12D Glass 
-----------
16GP4 12D Metal 

------
16GP4-A 12D Metal 

---
16GP4-B 12D Metal 
-----------
16GP4-C 12D Metal 

---
16HP4 12N Glass 

---
16HP4-A 12N Glass 

---
16]P4 12N Glass 

---
16]P4-A 12N Glass ---
16KP4 12N Glass 

---
16KP4-A 12N Glass 

---
16LP4 12N Glass 
-----------
16LP4-A 12N Glass 

---
16MP4 12N Glass 

---
16MP4-A 12N Glass 

---
16QP4 12D Glass 

---
16RP4 12N Glass 

------
l6RP4-A 12N Glass 

---
16SP4 12N Glass ---
16SP4-A 12N Glass 

---
16TP4 12N Glass 

Face-
plate 

Shape 

Reet 

---
Round 
---
Reet 

---
Reet 

---
Round 
---
Round 
---
Round 
---
Round 
---
Round 
---
Round 
---
Round 
---
Round 
---
Round 
---
Round 
---
Round 
---
Round 
---
Round 
---
Round 
---
Round 
---
Reet 
---
Reet 
---
Round 
---
Round 
---
Round 
---
Round 
-~-

Reet 
---
Rect ---
Reet 
---
Round 
---
Round 
---
Reet 

Face-
plate 

Finish 

G 

---
G 

---
G 

---
G;A 

---
C 

---
C 

---
G 

---
C 

---
G 

---
G;F 

---
C 

---
G 

---
C 

---
G;F 

---
C;F 

---
C 

---
G 

---
C 

---
G 

---
G 

---
G;A 

---
C 

---
G 

---
C 

---
G 

---
G 

---
G 

---
G;A ---
C ---
G ---
G 

KEY 
12N 

Ext'i 
Con-
duc-
tive 

Coating 

Yes 

---
Yes 
---

Yes 

---
No 

---
No 
---

No 
---

No 
---

Metal 
---

Metal 
---

Metal 
---

No 
---

Metal 
---

Metal 
---

Metal 
---

Metal 
---

Yes 
---

Yes 
---

Yes 
---

Yes 
---

Yes 
---

Yes 
---

Yes 
---

Yes 
---

Yes 
---

Yes 
---

No 
---

Yes ---
Yes 
---

Yes 
---

Yes 
----

Yes 

Deft Nom Nom Anode Focus Deft Angle Over-all Bulb Con- Meth- Meth-
tact od od De- Length Dian 

grees, Inches Inchel 

Cavity EleeD Mag 70 18~ 16~ 

----------------- ---
Cavity EleeO Mag 60 20~ 16)1 
----------------- ---
Cavity Elee Mag 70 18~ 16~ 

----------------- ---
Cavity Elee Mag 70 19~ 16~ 

----------------- ---
Cavity Mag Mag 52 21% 15~ 
----------------- ---
Cavity Mag Mag 60 20~ 15~ ----------------- ---
Cavity Mag Mag 60 20~ 15~ 
------------- ---- ---
Cone Mag Mag 60 19,0. 15~ 
----------------- ---
Cone Mag Mag 60 19h 15~ 
----------------- ---
Cone Mag Mag 60 19fo- 15~ -----------------
Ball Mag Mag 62 20M 16)1 
----------------- ---
Cone Mag Mag 70 17M 15~ 
----------------- ---
Cone Mag Mag 70 17M 15~ 
----------------- ---
Cone Mag Mag 70 17M 15~ 
----------------- ---
Cone Mag Mag 70 17tt 15~ 
----------------- ---
Cavity Mag Mag 60 21M 15~ ----------------- ---
Cavity Mag Mag 60 21M 15~ ----------------- ---
Cavity Mag Mag 60 20~ 16)1 
----------------- ---
Cavity Mag Mag 60 20~ 16)1 
----------------- ---
Cavity Mag Mag 70 18~ 16)1 
----------------- ---
Cavity Mag Mag 70 18~ 16)1 ----------------- ---
Cavity Mag Mag 52 22M 15~ 
----------------- ---
Cavity Mag Mag 52 22M 15% 
----------------- ---
Cavity Mag Mag 60 21~ 15~ 
----------------- ---
Cavity Mag Mag 60 21~ 15~ 
------------- ---
Cavity Mag Mag 70 19~ 16 ----------------- ---
Cavity Mag Mag 70 18~ 16~ 
----------------- ---
Cavity Mag Mag 70 18~ 16~ 
----------------- ---
Cavity Mag Mag 70 17fo- 15~ ----------------- ---
Cavity Mag Mag 70 17fo- 15~ 
----------------- ---
Cavity Mag Mag 70 18~ 16)1 



Heater 
Volts/ 
Amp 

6.3/0.6 

----
6.3/0.6 
----

6.3/0,6 

---
6.3/0.6 

---
6.3/0.6 
---

6.3/0.6 
----

6.3/0;6 
----

6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 
---

6.3/0.6 
----

6.3/0.6 
---

6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 
---

6.3/0.6 
---

6.3/0.6 
----

6.3/0.6 
----

6,3/0.6 
---

6.3/0.6 
---

6.3/0.6 
---

6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 
---

6.3/0,6 
----

6.3/0.6 
---

6.3/0.6 
---

6.3/0.6 
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Typical Operating Conditions 

Max Max 

I I 

Neg Anode Grid 2 Anode Grid 2 Grid I IRETMAI 
Focus 

I Focus I Ion Type 
Volts Volts Volts Volts Cutoff Focus Coil Current Trap 

Volts Coil No. Distt in ma Magnet 

16,000 500 14,000 300 28 to 72- - - - Single 16ABP4 

-------- ------------~~----------
14,000 410 13,000 250 33 to 68t - - - Double 16ACP4 
-------- --------------------------------
16,000 410 14,000 f':" 300 28 to 72- - - - Single 16AEP4 
+1.000, 126. 
-500. 

-------- -----------------------
16,000 410 12,000 f':" 250 24 to 62- - - - - 16AFP4 
+1,000, 108. 
-500. 

-------- ---------------------------------
15,000 410 12,000 250 24 to 62* 106 3U 110 Double 16CP4 
---- ---- ---------------------------------
15,000 410 12,000 250 24 to 62* lOB 3U 115 Double 16DP4 
-------- ------------------------
15,000 410 12,000 250 24 to 62* 109 34 115 Double 16DP4-A 
-------- ------------ ---------------------
14,000 410 12,000 300 28 to 72* 109 2% 105 Double 16EP4 
-------- ------------------------
14,000 410 12,000 300 28 to 72* 109 2% 105 Double 16EP4-A 
---- ---- ---------------------------------
14,000 410 12,000 300 28 to 72* 109 3.0 105 Single 16EP4-B 
-------- ---------------------------------
16,000 410 13,000 250 24 to 62 106 3.0 146 Single 16FP4 
-------- ------------------------
14,000 410 13,000 300 28 to 72* 109 3Ya 108 Single 16GP4 
---- ---- ---------------------------------
14,000 410 13,000 250 24 to 62* 109 3Ya 108 Single 16GP4-A 
-------- ------------------------
14,000 410 13.000 250 24 to 62* 109 3Ya 108 Single 16GP4-B 
---- ---- --------------------------------
14,000 410 12,000 300 28 to 72* 109 3.0 100 Single 16GP4-C 
-------- --------------------------------
14,000 410 12,000 300 28 to 72* 106 3U 110 Double 16HP4 
-------- --------------------------------
14,000 410 12,000 300 28 to 72* 106 3U 110 Double 16HP4-A 
-------- ---------------------------------
14,000 410 11,000 250 24 to 62* 106 - 115 Double 16]P4 
-------- ---------------------------------
14,000 410 11,000 250 24 to 62* 106 - 115 Double 16]P4-A 
-------- ---------------- -----------------
16,000 410 14,000 300 28 to 72· 109 3% 108 Single 16KP4 
-------- ---------------------------------
16,000 410 14,000 300 28 to 72* 109 3% 108 Single 16KP4·A 
-------- ------------------------
14,000 410 12,000 300 28 to 72* 106 3U 110 Double 16LP4 
-------- ------------------------
14,000 410 12,000 300 28 to 72* 106 3U 110 Double 16LP4-A 
-------- ---------------------------------
14,000 410 12,000 300 28 to 72* 106 3U 110 Double 16MP4 
-------- ---------------------------------
14,000 410 12,000 300 28 to 72' 106 3U 110 Double 16MP4-A 
-------- ------------------------
16,000 410 14,000 250 24 to 62* 106 - 150 Double 16QP4 
-------- ------------------------
16,000 410 12,000 300 28 to 72* 109 3Ya 100 Single 16RP4 
-------- -----------------------
16,000 410 12,000 300 28 to 72* 109 3Ya 100 Single 16RP4·A 
-------- ------------------------
14,000 410 12,000 300 28 to 72* 106 3U 110 Double 16SP4 
-------- ------------------------
14,000 410 12,000 300 28 to 72* 106 3U 110 Double 16SP4-A 
-------- ------------------------
14,000 410 12,000 300 28 to 72* 109 3Ya 99 Single 16TP4 

A-Aluminized screen to increase light 
output. 

t For visual extinction of undeflected 

C-Clear (untinted) faceplate. 
F -Frosted faceplate surface to reduce re

flection. 
G-Grey (filter) faceplate. 
~ Diagonal measurement for rectangular 

tubes, 
t Distance between yoke reference line and 

center of focus-coil air gap;- in inches. 
.6..Accelerator anode and collector. 
• Anode No. 1 (Focus); under typical 

operating conditions center value of 
voltage for focus is shown. Voltage 
should be adjustable about this value. 

focused spot. 
<@>Deflection factor. 
eDesignates projection type. 
* For visual extinction of focused raster. 
DAutomatic electrostatic focus. No ex-

ternal focus connection required. 
",Intensifier No.3 Anode. 
I Accelerator No. 2 Anode. 
(BCenter value of voltage for convergence 

is shown. Modulation should be applied 
to improve over-all convergence . 

!fjWith cylindrical contour. 
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Base Ext'l Deft Nom Nom Con- Con- Face- Face- Con- Anode Focus Deft 
Type nec- struc- plate ~~;h duc- Con- Meth- Meth- Angle Over-all Bulb 

tions tion Shape tive tact od od Defees Length Diam 
Coating Inches Inches-,r 

16UP4 12D Glass Reet G No Cavity Mag Mag 70 18~ 16~ ------------------------------------
16VP4 12D Glass Round G No Cavity Mag Mag 70 17,.. 15~ ------------------------------------
16WP4 12D Glass Round G No Cavity Mag Mag 70 17~ 15~ ------------------------------------
16WF4-A 12N Glass Round G Yes Cavity Mag Mag 70 17~ 15~ -------------------------------~ 
16XP4 12D Glass Reet G No Cavity Mag Mag 70 18~ 16~ -----------------------------------
16YP4 12N Glass Round G Yes Cavity Mag Mag 70 17.,.. 15~ ------------------------------------
16ZP4 12N Glass Round G Yes Cavity Mag Mag 52 22U 15~ 

-------------------------------- ---
17AP4 12N Glass Reet G Yes Cavity Mag Mag 70 18% 16% 

------------------------------ ----
17ASP4 12N Glass Reet C Yes Small 

Cap 
Mag Mag 70 19~ 16% 

-----------------------------------
17ATP4 12L Glass Reet G Yes Cavity Elee Mag 90 16 16% 

------------------------------------
17ATP4-A 12L Glass Reet G;A Yes Cavity Elee Mag 90 16 16% 

------------------------------------
17AVP4 12L Glass Reet G Yes Cavity Elee Mag 90 15% 16% 

----- ------------------~-----------------
17AVP4-A 12L Glass Reet G;A Yes Cavity Elee Mag 90 15% 16% 

-----------------------------------
17BP4 12D Glass Reet G No Cavity Mag Mag 70 19,.. 16% ------------------------------------
17BP4-A 12N Glass Reet G Yes Cavity Mag Mag 70 19.,.. 16% -------------------------------------
17BP4-B 12N Glass Reet G;A Yes Cavity Ma~ Mag 70 19.,.. 16% 

------------------------------------
17BP4-C 12N Glass Reet G;F Yes Cavity Mag Mag 70 19,.. 16% -----------------------------------
17BJP4 12L Glass Reet G;A Yes Cavity Elee Mag 90 14,.. 16% 

------------------------------------
17CP4 12D Metal Reet G;F Metal Cone Mag Mag 70 18~ 16ft ------------------------------------
17CP4-A 12D Metal Reet C Metal Cone Mag Mag 70 18~ 16ft 

---------------------~--------------
17FP4 12L Glass Reet G Yes Cavity Elee Mag 70 19h 16% 

------------------------------------
17FP4-A 12L Glass Reet G Yes Cavity Elee Mag 70 19,.. 16% 

------------------------------------
17GP4 12M Metal Reet G;F Metal Cone Elee Mag 70 18ft 16a 

-----------------------------------
17HP4 12L Glass Reet G Yes Cavity Elee Mag 70 19.,.. 16% 

-----------------------------------
17HP4-A 12L Glass Reet G;F Yes Cavity Elee Mag 70 19,.. 16% 



Heater 
Volts! 
Amp 

6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 
----

6,3/0.6 
----

6.3/0.6 
----

6.3/0.6 
----

6.3/0,6 
----

6.3/0.6 
---

6,3/0.6 

----
6,3/0,6 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 
----
6.3/0.6 
---

6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 

----
6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 
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Typical Operating Conditions 

Max Max 

I I 

Neg Anode Grid 2 
IRETMA I 

Focus 
I Focus I Ion Type 

Volts Volts Anode Grid 2 Grid 1 Focus Coil Current Trap Volts Volts Cutoff 
Volts Coil No. Distt in rna Magnet 

15,000 410 12,000 300 28 to 72* 109 3.0 100 Single 16UP4 
-------- ------------------------
15,000 410 12,000 250 24 to 62* 109 3.0 UO Single 16VP4 
-------- ---- ---_. -------------------------
15,000 410 12,000 250 24 to 62* 109 3.0 110 Double 16WP4 
-------- ---------------------------------
16,000 410 12,000 250 24 to 62* 109 3~ 110 Double 16WP4-A 
---- ---_. ---------------------------- -----
15,000 410 12,000 250 24 to 62* 109 3.0 100 Double 16XP4 
---- ---- ---------------------------- -----
14,000 410 12.000 300 28 to 72* 109 3~ 100 Single 16YP4 
-------- ---------------------------------
16,000 410 12,000 300 28 to 72* 109 3~ 110 Double 16ZP4 
-------- ---------------------------------
16,000 410 12,000 300 28 to 72* 109 3.0 100 Single 17AP4 
------ ---------------------------------
14,000 410 12,000 250 24 to 62* - - - Single 17ASP4 

-------- ---------------------------------
16,000 6~ 500 14,0006 300 28 to 72* - - - Single 17ATP4 
+1,000. 126. 
-500. 
------- --------------------------------
16,0006 500 14.0006 300 28 to 72* - - - Single 17ATP4-A 
+1.000, 129. 
-500. 
------ --------------------------------
16,0006 500 12.0006 300 28 to 72* - - - Single 17AVP4 
+1.000, 108. 
-500. 

---- ---- ------------------------------ ---

16,0006 500 12,0006 300 28 to 72* - - - Single 17AVP4·A 
+1,000 108. 
-500. 
---- ---- ------------------------------
16,000 410 12,000 300 28 to 72* 109 3.0 100 Single 17BP4 
-------- ---------------------------------
16.000 410 14,000 300 28 to 72* 109 3;l4 115 Single 17BP4-A 
-------- ---------------------------------
16,000 410 14,000 300 28 to 72* 109 3;l4 115 Single 17BP4-B 
------- ------------------------
16,000 410 14,000 250 24 to 62* 109 3;l4 115 Single 17BP4-C 
------- ---------------------------------
16,0006 500 12,0006 300 28 to 72* - - - None 17BJP4 
+1.000 108. 
-500. 
-------- ---------------------------------
16,000 410 14.000 300 28 to 72* 109 3.0 104 Single 17CP4 
-------- --------------------------------
16.000 410 14,000 300 28 to 72* 109 3.0 104 Single 17CP4-A 
-------- ----------------------------
18.0006 410 16,0006 300 28 to 72~ - - - Single 17FP4 
5,000. 3,150. 
-------- ------------------------
18,0006 500 16,0006 300 28 to 72* - - - Single 17FP4-A 
5,000. 3,150. 
-------- ---------------------------------
16,0006 500 14,0006 300 28 to 72' - - - Single 17GP4 
5,000. 2,800. 
---- ---- --------------------------------
16000 500 14,000 300 28 to 72* - - - Single 17HP4 
+1,000, 
-500. 

126. 

------ ------------------------
16,000 500 14,0006 300 28 to 72' - - - Single 17HP4-A 
+1.000, 
-500. 

126. 

A-AlumInIzed screen to 1ncrease hght 
output. 

t For vIsual exbncbon of undeflected 

C-Clear (untinted) faceplate. 
F -Frosted faceplate surface to reduce re

flection. 
G-Grey (filter) faceplate. 
4IJ Diagonal measurement for rectangular 

tubes. 
t Distance between yoke reference line and 

center of focus-coil air gap; in inches. 
.6.Accelerator anode and collector. 
• Anode No. 1 (Focus); under typical 

operating conditions center value of 
voltage for focus is shown. Voltage 
should be adjustable about this value. 

focused spot. 
~Deflection factor. 
.Designates projection type. 
* For visual extinction of focused raster. 
DAutomatic electrostatic focus. No ex-

ternal focus connection required. 
",Intensifier No.3 Anode. 
I Accelerator No.2 Anode. 
EaCenter value of voltage for convergence 

is shown. Modulation should be applied 
to improve over-aU convergence . 

!fiWith cylindrical contour. 
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I Base 
Con- Con-

Type 

I 
nec- struc-
tions tion 

17HP4-B 12L Glass 

------
17JP4 12N Glass 

------
17KP4 12P Glass 

------
17LP4 12L Glass 

------
17LP4-A 12L Glass 

------
17QP4 12N Glass 

------
17QP4-A 12N Glass 

------
17RP4 12L Glass 

------
17RP4-C 12L Glass 

----- ------
17SP4 12P Glass 

------
17TP4 12M Metal 

------
17UP4 12N Glass ------
17VP4 12L Glass 

------
17VP4-B 12L Glass 

------ ------
17YP4 12N Glass ------
19AP4 12D Metal 
----- ------
19AP4-A 12D Metal 

------
19AP4-B 12D Metal 

------
19AP4-C 12D Metal 

------
19AP4-D 12D Metal 

------
19DP4 12N Glass 

------
19DP4-A 12N Glass 

------
19EP4 12D Glass ------
19FP4 12D Glass 

------
19GP4 12D Glass 

------
19JP4 12D Glass 

Face-
plate 

Shape 

Rect 

---
Rect 
---
Rect 
---
RectYi 

---
RectYi 

---
RectYi 
---
RectYi 
---
Rect 

---
Rect 

---
RectYi 
---
Rect 

---
RectYi ---
RectYi 

---
RectYi 

---
RectYi ---
Round 
---
Round ---
Round 
---
Round ---
Round 
---
Round 
---
Round ---
Rect ---
Round ---
Round ---
Rect 

Face-
j;late 

iniah 

G;A 

---
G 

---
G 

---
G 

---
G;A 

---
G 

---
G;A 

---
G 

---
G;A 

---
G 

---
G;F 

---
G 

---
G 

---
G;A 

---
G ---
C ---
G 

---
G;F 

---
G;A ---
C;F ---
C ---
G ---
G ---
G ---
G ---
G 

KEY 
12M 

Ext'l 
Con-
duc-
tive 

Coating 

Yes 

---
Yes 
---

Yes 
---

Yes 

---
Yes 

---
Yes 
---

Yes 
---

Yes 

---
Yes 

---
Yes 
---
Metal 

---
Yes 
---

Yes 

---
Yes 

---
Yes ---

Metal ---
Metal 
---
Metal 
---

No ---
Metal ---
Yes ---
Yes ---
Yes ---
No ---
No ---
No 

Anode 
Con-
tact 

Cavity 

---
Cavity 
---
Cavity 
---
Cavity 

---
Cavity 

---
Cavity 
---
Cavity 
---
Cavity 

---
Cavity 

---
Cavity 
---
Cone 

---
Cavity 
---
Cavity 

---
Cavity 

---
,Cavity ---
Cone ---
Cone 
---
Cone ---
Cone ---
Cone ---
Cavity 
---
Cavity 
---
Cavity 
---
Cavity 
---
Cavity 
---
Cavity 

KEY 
12ft 

Focus 
Meth-

od 

Elec 

---
Mag 
---

Elec 0 ---
Elec 

---
Elec 

---
Mag 
---

Mag 
---

Elec 

---
Elec 

---
Elec 0 ---
Elec 

---
Mag 
---

Elec 

---
Elec 

---
Mag 
---

Mag 
---

Mag 
---

Mag ---
Mag 
---

Mag 
---

Mag 
---

Mag 
---

Mag 
---

Mag 
---

Mag 
---

Mag 

Defl 
Meth-

od 

Mag 

---
Mag 
---

Mag 
---

Mag 

---
Mag 

---
Mag 
---

Mag 
---

Mag 

---
Mag 

---
Mag 
---

Mag 

---
Mag 
---

Mag 

---
Mag 

---
Mag 
---

Mag 
---

Mag ---
Mag 
---

Mag 
---

Mag 
---

Mag 
---

Mag 
---

Mag ---
Mag 
---

Mag 
---

Mag 

Defl Nom Nom 
Angle Over-all Bulb 

Degrees Length Diam 
~ Inches Inches~ 

70 19ft 16% 

--------
70 19ft 16% 

--------
70 19M 16% 

--------
70 19ft 16% 

--------
70 19,.. 16% 

--------
70 19,.. 16% 

--------
70 19ft 16% 

--------
70 19,.. 16% 

-------- ---
70 19ft 16% 

--------
70 19r\- 16% 

--------
70 18H 161t 

--------
70 19".. 16% --------
70 19ft 16% 

--------
70 19ft 16% 

-------- ---
70 19".. 16% 

----,---
66 21~ 18% 

-------- ---
66 21~ 18% -------- ---
66 21~ 18% --------
66 21~ 18% 

-------- ----
66 21~ 18% 

-------- ----
66 21~ 18~ -------- ----
66 21~ 18~ 

-------- ----
70 21~ 18% 

-------- ----
66 22 18~ 

-------- ----
66 21M' 18~ 

-------- ----
70 20H 18% 



Heater Max 
Volts/ Anode 
Amp Volts 

6.3/0.6 16.0006 
+1,000, 
-500. 

--------
6.3/0.6 18.000 
--------

6.3/0.6 16,000 
--------

6.3/0.6 16,0006 
+1,000, 
-500. 

--------
6.3/0.6 16,000 6 

+1,000, 
-500. 

--------
6.3/0.6 16,000 
--------

6.3/0.6 18.000 
--------

6.3/0.6 16.0006 
+1,000, 
-500. 

--------
6.3/0.6 16,0006 

+1,000 
-500. 

--------
6.3/0.6 14,000 
--------

6.3/0.6 16,0006 
500. --------

6.3/0.6 14,000 
--------

6.3/0.6 16.0006 
+1,000, 
-500. 

--------
6.3/0.6 16,0006 

+1,000 
-500. 

---- ----
6.3/0.6 18,000 
--------

6.3/0.6 19,000 
--------

6.3/0.6 19,000 
--------

6.3/0.6 19,000 
--------

6.3/0.6 19,000 
--------

6.3/0.6 19,000 
--------

6.3/0.6 17,000 
--------

6.3/0.6 17,000 
--------

6.3/0.6 19,000 
--------

6.3/0.6 19,000 
--------

6.3/0.6 19,000 
--------
6.3/0.6 18,000 
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Typical Operating Conditions 

Max 

I 

I Neg Grid 2 Anode Grid 2 Grid 1 IRETMA I 
Focus 

I Focus I Ion 
Type 

Volts Volts Volts Cutoff Focus Coil Current Trap 

Volts Coil No. Distt in ma Magnet 

500 14,0006 300 28 to 72' Single 17HP4-B 
126. 

---- -----------------------
410 16,000 300 28 to 72* 109 - .100 Single 17JP4 

---- ---- ----------------------------
500 12,000 300 28 to 72* - - - Single 17KP4 

---- ---------------------------------
500 14.0006 300 28 to 72* - - - Single 17LP4 

126. 

---- ---- -----------------------------
500 14,0006 300 28 to 72' - - - Single 17LP4-A 

126. 

---- -------------------- -------------
500 14,000 300 28 to 72' 109 3;l( 115 Single 17QP4 

---- -------- ----------------
500 14,000 300 28 to 72' 109 3 95 Single 17QP4-A 

---- -------------------- ------------
500 14.0006 300 28 to 72' - - - Single 17RP4 

126. 

---- -----------------------
500 14,0006 300 28 to 72* - - - Single 17RP4-C 

126. 

---- ---------------------------------
410 12,000 250 33 to 66t - - - Single 17SP4 

-~----. ----------------------
500 14,0006 300 28 to 72* - - - Single 17TP4 

126. 
---- ------------ ------------

410 12,000 250 33 to 66t 109 3.25 110 Single 17UP4 
---- ----------------------

500 14,0006 300 28 to 72' - - - Single 17VP4 
126. 

---- ---------------------
500 14,0006 300 28 to 72' - - - Single 17VP4-B 

126. 

---- -----------------------
500 16,000 300 28 to 72' 109 - 100 Single 17YP4 

---- ------------ ------------------
410 15,000 300 28 to 72' 109 3% 115 Single 19AP4 

---- ------------------------
410 15,000 300 28 to 72' 109 3% 115 Single 19AP4-A 

---- -------- --'-----------------------
410 15.000 300 28 to 72* 109 3% 115 Single 19AP4-B 

---- -----------------------
410 12,000 300 28 to 72' 106 3 115 Single 19AP4-C 

---- ------------------------
410 14,000 300 28 to 72* 106 3.0 145 Single 19AP4-D 

---- -----------------------
410 13,000 250 26 to 63t 106 3U 146 Single 19DP4 

---- -------------------------------
410 13,000 250 26 to 63t 106 3U 146 Single 19DP4-A 

---- ------------------------
410 13,000 250 26 to 63t 109 3U 146 Double 19EP4 

---- ---------------------------------
410 13,000 250 24 to 62* 109 3.0 115 Double 19FP4 

---- --------------------------------
410 13,000 250 24 to 62* 109 3.0 120 Single 19GP4 

---- ---------------------------------
410 I 12,000 300 28 to 72* 109 3.0 95 Single 19JP4 

A-Aluminized screen to increase light 
output. 

t For Visual extInctIon of undeflected 

C-Clear (untinted) faceplate. 
F-Frosted faceplate surface to reduce re

flection. 
G-Grey (filter) faceplate. 
~ Diagonal measurement for rectangular 

tubes. 
t Distance between yoke reference line and 

center of focus-coil air gap; in inches. 
.6Accelerator anode and collector. 
• Anode No.1, (Focus); under typical 

operating conditions center value of 
voltage for focus is shown. Voltage 
should be adjustable about this value. 

focused spot. 
,*,Defiection factor. 
.Designates projection type. 
* For visual extinction of focused raster. 
OAutomatic electrostatic focus. No ex~ 

ternal focus connection required. 
""Intensifier No.3 Anode. 
I Accelerator No.2 Anode. 
E(1Center value of voltage for convergence 

is shown. Modulation should be applied 
to improve over-all convergence . 

!fiWith cylindrical contour. 
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Type 

19QP4 

19TP22 

19VP22 

20AP4 

20BP4 

20CP4 

Base 
Con
nec
tions 

Con
struc
tion 

12L Glass 

Face- . Face
plate plate 
Shape Finish 

En'l 
Con
duc
tive 

Coating 

Yes 

Anode Focus Deft Deft Nom Nom 
Con- Meth- Meth- Angle Over-all Bulb 
tact od od De![rees Length Diam 

'1 Inches Inches'l[ 

Cavity Elec Mag 70 21% 18". I Rect I G 

1---'----'---1-------------------
20A Tricolor Tube Yes 

(3-gun shadow-mask 
type; phosphor-dots 

Flange Elec Mag 60 24". 19 .... 

on faceplate) 
1-------1----------------

14W Tricolor Tube Yes Flange Elec 
(3-gun shadow-mask 
type; phosphor-dots 
on faceplate) 

Mag 62 26.,.. 19 .... 

--~---,---I----------------------
12A Glass Round C No Base Elec Elec 27% 20 

120 Glass Round C No Cap Mag Mag 54 28 20 

120 Glass Rect G No Cavity Mag Mag 70 21I1r ---- ---------------------------------
20CP4-A 

20CP4-B 

20CP4-C 

12N Glass Rect 

120 Glass Rect 

120 Glass Rect 

G Yes Cavity Mag 

G;A No Cavity Mag 

G; F No Cavity Mag 

Mag 70 21;'. 201. 

Mag 70 211. 

Mag 70 21I1r 20", ---- ----------------------------------
20CP4-0 12N Glass Rect G; A Yes Cavity Mag Mag 70 21 IIr 20", ------------------------------------
200P4 120 Glass Rect G No Cavity Mag Mag 70 21" 20 I. 

200P4-A 

200P4-B 

12N Glass Rect 

120 Glass Rect 

G Yes Cavity Mag 

G;A No Cavity Mag 

Mag 70 21" 201. 

Mag 70 21" 20", 

200P4-C 12N Glass Rect G; A Yes Cavity Mag Mag 70 21" 20", 
------------------------------------

20FP4 12M Glass Rect G No Cavity Elec Mag 70 21" 20", 

20GP4 12L Glass Rect G Yes Cavity Elec Mag 70 201. 

20HP4 12 M Glass Rect G No Cavity Elec Mag 70 201. 

---- --------------------------
20HP4-A 12L Glass Rect G Yes Cavity Elec Mag 70 21" 201. 

20HP4-B 12L Glass Rect G;F No Cavity Elec Mag 70 20", 

---- ---------------------------------
20HP4-C 12M Glass Rect G;A No Cavity Elec Mag 70 201. 

20HP4-0 12L Glass Rect G; A Yes Cavity Elec Mag 70 201. 

---- ---------------------------------
20]P4 12P Glass Rect G Yes Cavity Elec 0 Mag 70 21 ~ 20", ---- -------------------------------
20LP4 12L Glass Rect G Yes Cavity Elec Mag 70 21" 201. 

20A 



Heater 
Volts/ 
Amp 

6.3/0.6 

----
6.3/1.8 

----
6.3/1.8 

---
2.5/2.1 

----
6.3/0.6 
----

6.3/0.6 
---

6.8/0.6 
----

6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 
---

6.3/0.6 
----

6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 

---
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 

----
6,3/0.6 
----

6.3/0.6 
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Typical Operating Conditions 

Max Max 

[ 
I 

Neg Anode Grid 2 Anode Grid 2 Grid 1 [RETMA[ 
Focus [ Focus [ Ion Type 

Volts Volts Volts Volts Cutoff Focus Coil Current Trap 
Volts Coil No. Distt in rna Magnet 

18,0001'; 410 12,0001'; 300 28 to 72* 
I I 

I Single 19QP4 
500. 150. 

-------- ------------
22,0001'; 500 20,0001'; 200 42 to 78" Convergence method-Electro· 19TP22 
4,000. 2,600. static. Max convergence voltage 

12000. Typical convergence volt· 
age 9350 Ell. 

---- ---- -----------
27,0001'; 500 25,0001'; 200 45 to 100 Convergence method-Magnetic. 19VP22 
9,000. 7,250. * 

---- ---- --------
8,000'" 1800. 8,000", 1000. 40 to 120 DI-D2 ~ =88 to 132 volts/inch 20AP4 
4,0001 4.0001 t D3-D4~ =88 to 132 volts/inch 
-------- --------
16,500 750 15.000 250 24 to 62* 106 3.0 135 None 20BP4 
-------- --------------------------------
18,000 410 15.000 300 28 to 72* 109 3711 106 Single 20CP4 
-------- --------------------------------
18.000 410 15.000 300 28 to 72* 109 3711 106 Single 20CP4-A 
-------- ------------------------
18,000 410 16.000 300 28 to 72' 109 3 110 Single 20CP4-B 
-------- --------------------------------
18.000 410 15.000 300 28 to 72' 109 3711 106 Single 20CP4-C 
-------- ------------------------
18,000 410 16,000 300 28 to 72' 109 3.0 110 Single 20CP4-D 
-------- ------------------------------
18.000 410 12.000 300 28 to 72* 109 3.0 95 Single 20DP4 
-------- --------------------------- ----
18,000 410 12,000 300 28 to 72* 109 3.0 95 Single 20DP4-A 
-------- ------------------------
18.000 410 16.000 300 28 to 72' 109 3.0 95 Single 20DP4-B 
-------- --------------------------------
18,pOO 410 16,000 300 28 to 72' 109 3.0 95 Single 20DP4-C 
-------- ------------------------
18,0001'; 410 12.0001'; 300 28 to 72* - - - Single 20FP4 
5.000. 2.750. 
-------- -------------------------------
18.0001'; 500 16.0001'; 300 28 to 72* - - - Single 20GP4 
5,000. 3.750. 
-------- -------------------------------
16.0001'; 500 14.0001'; 300 28 to 72* - - - Single 20HP4 
+1,000, 
-500. 

126_ 

-------- ---------------------------------
16,0001'; 500 14,0001'; 300 28 to 72* - - - Single 20HP4-A 
+1.000. 
-500. 

126. 

-------- -----------------------
16.000 500 14.0001'; 300 28 to 72' - - - Single 20HP4·B 
+1,000, 
-500. 

126. 

-------- ------------------------------
16.0001'; 500 14.0001'; 300 28 to 72' - - - Single 20HP4-C 
+1,000. 126. 
-500. 
------- --------------------------------
16.0001'; 500 14.0001'; 300 28 to 72' - - - Single 20HP4-D 
+1,000, 126. 
-500. 
-------- -----------------------

Singlt 
----

18000 500 12.000 300 28 to 72* 20]P4 
-------- -------------------------------
16.000 500 14.0001'; 300 28 to 72' - - - Single 20LP4 
+1,000. 
-500. 

126. 

A-Aluminized screen to increase light 
output. 

t For visual extinction of undeftected 
focused spot. 

C-Clear' (untinted) faceplate. 
F-Frosted faceplate surface to reduce re

flection. 
G-Grey (filter) faceplate. 
'U Diagonal measurement for rectangular 

tubes. 
t Distance between yoke reference line and 

center of focus-coil air gap; in inches. 
.6.Accelerator anode and collector . 
• Anode No. 1 (Focus); under typical 

operating conditions center value of 
voltage for focus is shown. Voltage 
should be adjustable about this value. 

~Deflection factor. 
.Designates projection type. 
* For visual extinction of focused raster. 
OAutomatic electrostatic focus. No ex-

ternal focus connection required. 
",Intensifier No.3 Anode. 
I Accelerator No. 2 Anode. 
EBCenter value of voltage for convergence 

is shown. Modulation should be applied 
to improve over-all convergence. 

YiWith cylindrical contour. 
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Base Ext'l Nom Nom Con- Fae:e- Fae:e- Con- Anode Foe:us Dell Dell 
Type Con- strue:- lilate Ii~~h due:- Con- Meth- Meth- Angle Over-all Bulb 

nec:- tion ha,pe tive tae:t od od Degrees Length Diam 
tions Coating ~ 

Ine:hes Ine:hes 

~ 
20MP4 12L Glass Reet G Yes Cavity Elee Mag 70 21~ 201r 

---------------------------------
21AP4 12D Metal Reet G;F Metal Cone Mag Mag 70 22% 20~ ---------------------------------
21ACP4 12N Glass Reet G Yes Cavity Mag Mag 90 20 21% ------------------------------
21ACP4-A 12N Glass Reet G;A Yes Cavity Mag Mag 90 20 21% ------------------------------
21AFP4 12M Glass Reet G No Cavity Elee Mag 70 23 21-" 

---------------------------------
21ALP4 12L Glass Reet G Yes Cavity Elee Mag 90 20 21% 

---------------------------------
21ALP4-A 12L Glass Reet G;A Yes Cavity Elee Mag 90 20 21% 

---------------------------------
21ALP4-B 12L Glass Reet G;A Yes Cavity Elee Mag 90 20 21% 

-------------------------------
21AMP4 12N Glass Reet G Yes Cavity Mag Mag 90 20 21% ------------------------------
21AMP4-A 12N Glass Reet G;A Yes Cavity Mag Mag 90 20 21% ------------------------------
21AMP23-A 12N Glass Reet G;A Yes Cavity Mag Mag 90 20 21% 

------------------------------
21ANP4 12M Glass Reet G Yes Cavity Elee Mag 90 20 21% 

------------------------------
21ANP4-A 12M Glass Reet G;A No Cavity Elee Mag 90 20 21% 

---------------------------------
21AQP4 12D Glass Rect G No Cavity Mag Mag 90 20 21% ------------------------------
21AQP4-A 12D Glass Rect G;A No Cavity Mag Mag 90 20 21% 

---------------------------------
21ARP4 12N Glass Reet G Yes Cavity Inter- Mag 

nal 
70 23n 21ir 

Mag 
---------------------------------

21ARP4-A 12N Glass Reet G;A Yes Cavity Inter- Mag 
nal 

70 23n 21ir 

Mag 
------------------------------

21ASP4 12M Glass Reet G No Cavity Elee Mag 70 22t.- 20% 

------------------------------
21ATP4 12L Glass Reet G;A Yes Cavity Elee Mag 90 20 21% 

------------------------------
21ATP4-A 12L Glass Reet G;A Yes Cavity Elee Mag 90 20 21% 



Heater 
Volts/ 
Amp 

6.3/0.6 

----
6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 ----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 
----

6.3/0.6 
----

6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 
----

6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 
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Typical Operating Conditions 

Max Max 
I Neg Anode Grid 2 

Anode I Grid 2 Grid 1 IRETMAI 
Focus 

I Focus I Ion Type 
Volts Volts Volts Volts Cutoff Focus Coil Current Trap 

Volts Coil No. Distt in ma Magnet 

160006 500 16,0006 300 28 to 72* - Single 20MP4 
+1,000. 162.-
-500.-
------- --------------------------------
18,000 500 16,000 300 28 to 72' 109 3.0 110 Single 21AP4 
------- -------- ---------------------
20,000 500 16,000 300 28 to 72- 109 3~ 117 Single 21ACP4 
-------- ------------------------
20,000 500 16.000 300 28 to 72- 109 3~ 117 Single 21ACP4-A 
-------- ------------------------
18,0006 500 16.0006 300 33 to 77t - - - Single 21AFP4 
+1,000 144.-
-500.-
------- -----------------------
18,000 500 16,0006 300 28 to 72" - - - Single 21ALP4 
+1,000, 
-500.-

144.-

-------- ------------------------
18,000 500 16,0006 300 28 to 72" - - - Single 21ALP4-A 
+1,000, 144.-
-500.-
------- ---------------------------
20.0006 500 16,0006 300 28 to 72' - - - Single 21ALP4.B 
+1.000 144.-
-500.-
-------- ------------------------
18,000 500 16,000 300 28 to 72" 109 3 102 Single 21AMP4 
-------- ------------------------
18.000 500 16,000 300 28 to 72" 109 3 102 Single 21AMP4·A 
-------- ---------------------------------
18,000 500 16,000 300 28 to 72" 109 3 102 Single 21AMP23· 

A 
-------- -----------------------
18,000 500 16.0006 300 28 to 72" - - - Single 21ANP4 
+1000, 
-500.-

144.-

------- -----------------------
18,000 500 16,0006 300 28 to 72" - - - Single 21ANP4 
+1.000. 144.- ·A 
-500.-
------- ------------------------
18,000 500 16,000 300 28 to 72- 109 3 102 Single 21AQP4 
-------- ------------------------
18,000 500 16,000 300 28 to 72" 109 3 102 Single 21AQP4 

-A 
-------- -----------------------
20,000 500 13.000 300 28 to 72" - - - Internal 21ARP4 

to 
19,000 

-------- ------------------------
20.000 500 13,000 300 28 to 72' - - - Internal 21ARP4 

to -A 
19.000 

-------- ------------------------
18,0006 500 16.0006 300 28 to 72" - - - Single 21ASP4 
+1.000, 
-500.-

144.-

-------- ------------------------
18,0006 500 16,0006 300 28 to 72" - - - Single 21ATP4 
+1.000, 
-500.-

144.-

------- --------------------
20,0006 500 16,0006 300 28 to 72* - - - Single 21ATP4.A 
+1,000 144.-
-500'-

A-Aluminized screen to Increase hght 
output. 

t For Visual extInctton of undeflected 

C-Clear (untinted) faceplate. 
F -Frosted faceplate surface to reduce re

flection. 
G-Grey (filter) faceplate. 
~ Diagonal measurement for rectangular 

tubes. 
t Distance between yoke reference line and 

center of focus-coil air gap j in inches. 
6Accelerator anode and collector. 
.-Anode No. 1 (Focus); under typical 

operating conditions center value of 
voltage for focus is shown.. Voltage 
should be adjustable about this value. 

focused spot. 
<@>Deflection factor. 
.Designates projection type. 
* For visual extinction of focused raster. 
DAutomatic electrostatic focus. No ex-

ternal focus connection required. 
&Intensifier No. 3 Anode. 
S Accelerator No.2 Anode. 
EBCenter value of voltage for convergence 

is shown. Modulation should be applied 
to improve over-all convergence . 

YiWith cylindrical contour. 



170 

BaBe Eu'l Deft Nom Nom Con- Face- Face- Con- Anode Focus Deft 
Type Con- struc- lilate plate duc- Con- Meth- Meth- Angle Over-aU Bulb 

nec .. tion hape Finish tive tact od od Degrees Length Diam 
tions Coating 'If Inches Inches'lf 

21AUP4 12L Glass Rect G Yes Cavity Elec Mag 72 23-.'. 21~ 

---------------------------------
21AUP4-A 12L Glass Rect G;A Yes Cavity Elec Mag 72 23-.'. 21~ 

---------------------------------
21AUP4-B 12L Glass Rect G;A Yes Cavity Elec Mag 72 23", 21~ 

---------------------------------
21AVP4 12L Glass Rect G Yes Cavity Elec Mag 72 23-.'. 21~ 

---------------------------------
21AVP4-A 12L Glass Rect G;A Yes Cavity Elec Mag 72 23-.'. 21~ 

---------------------------------
21AVP4-B 12L Glass Rect G;A Yes Cavity Elec Mag 72 23", 21~ 

------------------------------
21AWP4 12N Glass Rect G;A Yes Cavity 'Mag Mag 72 23-.'. 21~ 

--- ---------------------
21AXP22 14W Tricolor Tube (3-gun 

shadow-mask type; 
phosphor dots on face-
plate) A 

No Flange Elec Mag 70 25,.. 2M 

---------------------
21AXP22-A 14AH Tricolor Tube (3-gun 

shadow-mask type; 
phosphor dots on face-
plate) A 

Yes Flange Elec Mag 70 25,.. 2M 

----- ---------------------
21AYP4 12L Giass Reet G Yes Cavity Elec Mag 70 ~2r. 20% 

------------------------------------
21BAP4 12L Glass Reet G;A Yes Cavity Elee Mag 90 20 21~ 

---------------------------------
21BCP4 12L Glass Rect G;A Yes Cavity Elee Mag 70 23", 21", 

-----------------------------------------
21BDP4 12L Glass Rect G;A Yes Cavity Elee Mag 72 23",. 21~ 

---------------------------------
21BNP4 12L Glass Rect G;A Yes Cavity Elee Mag 90 20 21~ 

----------------------------------
21BSP4 12N Glass Rect G;A Yes Cavity Mag Mag 90 20 21~ 

---------------------------------
21BTP4 12L Glass Rect G;A Yes Cavity Elec Mag 90 20 21~ 

---------------------------------
21CBP4 12L Glass Reet G;A Yes Cavity Elec Mag 90 18 21~ 

f4AH 14W 



Heater 
Volts/ 
Amp 

6.3/0.6 

6,3/0,6 

---
6,3/0,6 

6,3/0.6 

6.3/0.6 

6,3/0.6 

6,3/0,6 
----

6,3/1.8 

6,3/1.8 

6,3/0.6 

6,3/0,6 

----
6,3/0.6 

6.3/0.6 

6.3/0.6 

----
.6.3/0.6 
---

6.3/0.6 

----
6.3/0.6 
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Typical Operating Conditions 

Max Mal[ 

I G~dg 1 IRETMA I 
Anode Grid 2 

Anode I Grid 2 Focus 
I Focus lIon 

Type 
Volts Volts Volts Volts Cutoff Focus Coil Current Trap 

Volts Coil No. Distt in rna Magnet 

18,OOOL'. 500 14,000 L'. 300 28 to 72' Single 21AUP4 
+1.000, 126.-
-500.-

------------------------
18,000 L'. 500 14,000L'. 300 28 to 72' - - - Single 21AUP4 
+1,000, 126.- -A 
-500.-

-------- ------------------------
20,000L'. 500 14,000L'. 300 28 to 72* - - - Single 21AUP4-B 
+1,000 126.-
-500.-

----------------------------
18,000L'. 500 14,000L'. 300 28 to 72' - - - Single 21AVP4 
+1.000; 126.-
-500.- ----------------------

18,000 L'. 500 14,000L'. 300 28 to 72' - - - Single 21AVP4 
+1.000, 126.- -A 
-500.-

----------------------
20,000L'. 500 14,000L'. 300 28 to 72* - - - Single 21AVP4-B 
+1,000 126.-
-500.-

-----------------------
18,000 500 16,000 300 28 to 72' 109 3 95 Single 21AWP4 
-------- -------
25.000L'. 800 20,000L'. 200 45 to Convergence method-Magnetic 21AXP22 
6,000'- 3,640 100* .-

----------
25,000L'. 800 20,OOOL'. 200 45 to Convergence method-Magnetic 21AXP22-
6,000'- 3,640 .- 100* A 

-----------
18,000L'. 500 16,000 L'. 300 28 to 72' - - - Single 21AYP4 
+1.000, 
-500.-

144.-

--------------------------------
20,OOOL'.00 500 16,OOOL'. 300 28 to 72* - - - None 21BAP4 
+1,000 250.-
-500.-
---------- -----------------------

20,000 L'. 00 500 16,000L'. 300 28 to 72* - - - None 21BCP4 
+1,000 300.-
-500.-

------------------------
20,000 L'. 00 500 16,OOOL'. 300 28 to 72* - - - None 21BDP4 
+1,000 300.-
-500.-

-----------------------
20,OOOL'. 500 16,OOOL'. 300 28 to 72* - - - None 21BNP4 
+1,000 
-500.-

250.-

-------- -----------------------
20,000 500 16,000 300 28 to 72* 109 3 116 Single 21BSP4 
-------- ----------------------
20,OOOL'. 500 16,OOOL'. 300 28 to 72* - - - Single 21BTP4 
+1,000 
-500.-

144.-

-------- -----------------------
18,OOOL'. 500 14,OOOL'. 300 28 to 72* - - - None 21CBP4 
+1,000 123.-
-500. 

A-Aluminized screen to increase light 
output. 

t For visual extinction of undeflected 

C-Clear (untinted) faceplate. 
F-Frosted faceplate surface to reduce re

flection. 
G-Grey (filter) faceplate. 
, Diagonal measurement for rectangular 

tubes. 
:t: Distance between yoke reference line and 

center 6f focus-coil air gap; in inches. 
Ll.Accelerator anode and collector. 
'-Anode No. 1 (Focus); under typical 

operating conditions center value of 
voltage for focus is shown. Voltage 
should be adjustable about this value. 

focused spot. 
~Deflection factor. 
.Designates projection type. 
OOCathode-drive Service. * For visual extinction of focused raster. 
DAutomatic electrostatic focus. No ex-

ternal focus connection required. 
"'Intensifier No.3 Anode. 
I Accelerator No.2 Anode. 
EIlCenter value of voltage for convergence 

is shown. Modulation should be applied 
to improve over-all convergence. 

YiWith cylindrical contour. 
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Base Ext'l Dell Nom Nom 
Con- Con- Face- Face- Con- Anode Focus Dell Angle Over-all Bulb 

Type Dec- struc- dllate /;.late duc- Con- Meth- Meth- Degrees Length Diam 
tions . tion hape "wsh tive tact od od 'lI Inches Inches 

Coating 'lI 

21CBP4-A 12L Glass Rect G;A Yes Cavity Elec Mag 90 18 21% 

---------------------------------
210P4 12M Metal Rect G;F Metal Cone Elec Mag 70 22% 20~ 

---------------------------._-----
21EP4 120 Glass RectYi G No Cavity Mag Mag 70 23 21", ---------------------------------
21 EP4-A 12N Glass RectYi G Yes Cavity Mag Mag 70 23 21", ---------------------------------
21EP4-B 12N Glass RectYi G;A Yes Cavity Mag Mag 70 23 21", ------------------------------
21FP4 12M Glass RectYi G No Cavity Elec Mag 70 23 21", 

---------------------------------
21FP4-A 12L Glass RectYi G Yes Cavity Elec Mag 70 23 21", 

---- -----------------------------------
2JFP4-C 12L Glass RectYi G;A Yes Cavity Elec Mag 70 23ir 21 is 

---------------------------------
21]P4 12N Glass RectYi G Yes Cavity Inter- Mag 

nal 
70 23ir 21 is 

Mag ----------------------------------
21]P4-A 12N Glass RectYi G;A Yes Cavity Inter- Mag 70 23ir 21", 

nal 
Mag ----------------------------------

21KP4 125 Glass RectYi G No Cavity ElecO Mag 70 22~ 21% ----------------------------------
21KP4-A 12P Glass RectYi G Yes Cavity ElecO Mag 70 23 211. ---------------------------------
21MP4 12M Metal Rect G;F Metal Cone Elec Mag 70 22-.'& 20~ 

---------------------------------
21WP4 12N Glass Rect G Yes Cavity Mag Mag 70 22-.'& 20% ---------------------------------
21WP4-A 12N Glass Rect G;A Yes Cavity Mag Mag 70 221&- 20% ---------------------------------
21XP4 12L Glass Rect G Yes Cavity Elec Mag 70 221&- 20% 

---------------------------------
21XP4-A 12L Glass Rect G;A Yes Cavity Elec Mag 70 221&- 20% 

---------------------------------
21YP4 12L Glass Rect G Yes Cavity Elec Mag 70 23>,£ 211. 

---------------------------------
21YP4-A 12L Glass Rect G;A Yes Cavity Elec Mag 70 23>,£ 211. 

---------------------------------
21ZP4 120 Glass Rect G No Cavity Mag Mag 70 23>,£ 211. 

---------------------------------
21ZP4-A 12N Glass Rect G Yes Cavity Mag Mag 70 231. 211. 

---------------------------------
21ZP4-B 12N Glass Rect G;A Yes Cavity Mag Mag 70 23t,- 211. 

W:§-
-- 1 

2 " 1 1 

12S 



Heater 
Volts/ 
Amp 

6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 
----

6.3/0,6 
----

6.3/0.6 ----
6.3/0.6 

----
6.3/0.6 

_._--
6.3/0:6 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 
----

6.3/0,6 
----

6.3/0,6 

----
6.3/0.6 
----

6.3/0.6 ----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 
---

6.3/0.6 
----

6.3/0.6 
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Typical Operating Conditions 

Max Max 

I I 

Neg Anode Grid 2 
IRETMA I Focus I Focus I Ion 

Type 
Volts Volts Anode Grid 2 Grid 1 Focus Coil Current Trap Volts Volts Cutoff 

Volts Coil No. Distt in ma Magnet 

20,OOOL. 500 16.000 L. 300 28 to 72* - - - None 21CBP4-A 
+1,000 
-500. 

225. 

-------- ------------------------
18,000 L. 500 16,000 L. 300 28 to 72* - - - Single 21DP4 
5,000. 3,650. 
-------- ---------------------------------
18,000 500 12,000 300 28 to 72* 109 3,0 95 Single 21EP4 
------- -------------------------------
18,000 500 16,000 300 28 to 72* 109 3~ 116 Single 21EP4-A 
-------- --------------------------------
18,000 500 16,000 300 28 to 72* 109 3~ 116 Single 21EP4-B 
-------- --------------------------------
18,OOOL. 500 14,OOOL. 300 28 to 72* - - - Single 21FP4 
+1,000. 126. 
-500. 
-------- ---------------------------------
18,000L. 500 14,000 L. 300 28 to 72* - - - Single 21FP4-A 
+1.000, 126. . -500. 
-------- ------------------------ --------
18,000 500 14,000 L. 300 28 to 72' - - - Single 21FP4-C 
+1,000, 126. 
-500. 

-------- --------------------------------
20,000 500 13,000 300 28 to 72' - - - Internal 2l]P4 

to 
19,000 

-------- ---------------------------------
20,000 500 13,000 to 300 28 to 72* - - - Internal 21JP4-A 

19,000 

---- ---- ---------------------------------
18,000 410 12,000 300 38 to 77t - - - Single 21KP4 
-------- ------------------------ ---- -----
18,000 500 12,000 300 28 to 72* - - - Single 21KP4-A 
-------- ------------------------ ---- -----
16,000 L. 500 16,OOOL. 300 28 to 72* - - - Single 21MP4 
+1,000, 144. 
-500. 

-------- ------------------------
18,000 500 16,000 300 28 to 72' 109 3~ 100 Single 21WP4 
-------- ------------------------
18,000 500 16,000 300 28 to 72' 109 3~ 100 Single 21WP4-A 
------- ------------------------
18,000 500 16,000 L. 300 28 to 72' - - - Single 21XP4 
+1,000, 144. 
-500. 

-------- ------------------------
18,000 500 16,OOOL. 300 28 to 72' - - - Single 21XP4-A 
+1.000, 144. 
-500. 
------- ------------------------
18,000 500 16,000 L. 300 28 to 72' - - - Single 21YP4 
+1,000, 
-500. 

144. 

-------- -----------------------
18,000 500 16,000 L. 300 28 to 72' - - - Single 21YP4-A 
+1,000, 144. 
-500. 

-------- ------------------------
18,000 500 16,000 300 28 to 72' 109 3~ 118 Single 21ZP4 
-------- ------------------------
18,000 500 16,000 300 28 to 72' 109 3~ 118 Single 21ZP4-A 
-------- ---------------------------------
18,000 500 16,000 300 28 to 72' 109 3~ 118 Single 21ZP4-B 

A-Aluminized screen to increase light 
output. 

t For visual extInction of undeftected 

C-Clear (untinted) faceplate. 
F -Frosted faceplate surface to reduce rew 

flection. 
G-Grey (filter) faceplate. 
~ Diagonal measurement for rectangular 

tubes. 
1: Distance between yoke reference line and 

center of focus-coil air gap; in inches. 
6.Accelerator anode and collector . 
• Anode No. 1 (Focus); under typical 

operating conditions center value of 
voltage for focus is shown. Voltage 
should be adjustable about this value. 

focused spot. 
<i>Deflection factor. 
.Designates projection type. 
* For visual extinction of focused raster. 
DAutomatic electrostatic focus. No ex-

ternal focus connection required. 
",Intensifier No.3 Anode. 
I Accelerator No.2 Anode. 
EBCenter value of voltage for convergence 

is shown. Modulation should be applied 
to improve over-all convergence. 

!fjWith cylindrical contour. 
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Type 

22AP4 

22AP4-A 

22EP22 

24AP4 

24AP4-A 

24AP4-B 

24AOP4 

24BP4 

24CP4 

24CP4-A 

240P4 

240P4-A 

-----
24QP4 

24TP4 

24VP4 

24VP4-A 

24XP4 
-----
24YP4 

24ZP4 

27AP4 

27EP4 

27GP4 

27LP4 

27MP4 

27NP4 

KEY 
12D 

Base 
Con-
nee ... 
tions 

120 

120 

22-
EP22 

12D 

120 

120 

12N 

12M 

12N 

12N 

12L 

12L 

---
12N 

12N 

12N 

12N 

120 
---

12L 

12L 

---
12M 

120 

120 

12N 

120 

12N 

Con- Face- Face-
struc- lilate plate 
tion hape Finish 

Metal jROUnd l C ---------
Metal Round G 

Tricolor Tube (3-gun 
shadow-mask type; 
phosphor-dots on face-
plate) A 

Metal Round ------
Metal Round ------
Metal Round ---
Glass Reet ---
Metal Round 

------
Glass Rect 
------
Glass Reet 
------
Glass Reet 

------
Glass Reet 

------
Glass Reet 
------
Glass Reet 
------
Glass Reet 
------
Glass Reet 
------
Glass Reet 
------
Glass Reet 

------
Glass Reet 

------
Metal Reet 

------
Glass Reet 
------
Glass Reet 
------
Glass Reet 
------
Metal Reet 

------
Glass Reet 

G ---
G;A ---
G;F ---
G;A 

---
G 

---
G ---
G;A ---
G 

---
G;A 

---
G 

---
G;A 

---
G 

---
G;A ---
G ---
G;A 

---
G;A 

---
G;F 

---
G;A ----
G 

---
G;A 

---
G; Fi 
A 

---
G 

KEY 
12M 

Ext'l 
Con-
duc-
tive 

Coating 

Metal 

Metal 

Yes 

---
Metal 
---

Metal ---
Metal ---
Yes ---
Metal 

---
Yes 
---

Yes ---
Yes 

---
Yes 

---
Yes 
---

Yes 
---

Yes 
---

Yes 
---

No 
---

Yes 

---
Yes 

---
Metal 

---
No ---
No 
---

Yes 
---

No 

---
Yes 

Anode 
Con-
tact 

Cone 

Cone 

Cavity 

---
Cone ---
Cone 
---
Cone 
---
Cavity 
---
Cone 

---
Cavity ---
Cavity 
---
Cavity 

---
Cavity 

---
Cavity 
---
Cavity 
---
Cavity 
---
Cavity 
---
Cavity 
---
Cavity 

---
Cavity 

---
Cone 

---
Cavity ---
Cavity ---
Cavity 
---
Cavity 

---
Cavity 

KEY 
12N 

Focus 
Meth-

od 

Mag 

Mag 

Elee 

---
Mag 
---

Mag 
---

Mag 
---

Mag ---
Elee 

---
Mag 
---

Mag 
---

Elee 

---
Elee 

---
Mag 
---

Mag 
---

Mag 
---

Mag 
---

Mag 
---

Elee 

---
Elec 

---
Elee 

---
Mag 
---

Mag 
---

Mag 
---

Mag 

---
Mag 

Deft Deft Angle Meth-
Defees od 

Mag 70 
-------

Mag 70 
-------

Mag 72 

-------
Mag 70 
-------

Mag 70 -------
Mag 70 
-------

Mag 90 
-------

Mag 70 

-------
Mag 90 
-------

Mag 90 -------
Mag 90 

-------
Mag 90 

-------
Mag 90 
-------

Mag 90 
-------

Mag 90 
-------

Mag 90 -------
Mag 90 
-------

Mag 90 

-------
Mag 90 

-------
Mag 90 

-------
Mag 90 -------
Mag 90 
-------

Mag 90 -------
Mag 90 

-------
Mag 90 

Nom Nom 
Over-all Bulb 
Length Diam 
Inches Inches'\[ 

22~ 21* 

22% 21* 

25% 22~ 

--------
23M 24 

--------
23M 24 --------
23ft 24 --------
21% 24 

--------
2434 24 

--------
21 Y. 24 

--------
21 Y. 24 

--------
21 Va 24 

--------
21 Va 24 

--------
21 Va 24 

--------
21~ 24 

--------
21% 24 

--------
21% 24 

--------
21% 24 

--------
21% 24 

----, ----
21% 24 

--------
21% 26~ 

--------
23n 26ft --------
23n 26M 

--------
23 .... 26ft 

--------
23 .... 26* 

--------
23;'. 26ft 



Heater 
Volts/ 
Amp 

6.3/0.6 
----

6.3/0.6 
----

6.3/1.8 

6.3/0.6 

6.3/0.6 

6.3/0.6 

6.3/0.6 

6.3/0.6 

----
6.3/0.6 

6.3/0.6 

6.3/0.6 

6.3/0.6 

6.3/0.6 

6.3/0.6 

6.3/0.6 

6.3/0.6 

6.3/0.6 

6.3/0.6 

6.3/0.6 

6.3/0.6 

----
6.3/0.6 

6.3/0.6 

6.3/0.6 
----

6.3/0.6 

6.3/0.6 
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Typical Operating Conditions 

Max Max 

I GridS I G~dgl IRETMA I Anode Grid 2 Anode Focus I Focus I Ion 
Type 

Volts Volts Volts Volts Cutoff C!ftN~ Coil Current Trap 
Volts • Distt in ma Magnet 

19:000 410 14,000 300 28 to 72* 22AP4 
-------- ~I~I~I Single 
19.000 410 14,000 300 28 to 72" 109 3.0 117 Single 22AP4-A 
--------
25,000"" 800 25,000"" 200 55 to Convergence method-Magnetic 22EP22 
6.000. 4,550. 105* 

--------
16,000 410 15,000 300 28 to 72" 109 372 114 Single 24AP4 

------------------------
16,000 410 15,000 300 33 to 77t 109 3Ys 117 Single 24AP4-A 

----------------------------
16,000 410 15,000 300 28 to 72" 109 3 114 Single 24AP4·B 

------------------------
22,000 600 18,000 300 28 to 72" 109 3 125 Single 24ADP4 

------------------------
16.000"" 500 14,000"" 300 28 to 72* - - - Single 24BP4 
+1,000, 
-500. 

126. 

-------- ------------------------
20.000 500 18.000 300 28 to 72" 109 3 115 Single 24CP4 

-----------------------
20,000 500 18,000 300 28 to 72" 109 3 115 Single 24CP4-A 

----------------------
20,000 500 18,000 "" 300 28 to 72" - - - Single 24DP4 
+1,000. 162. 
-500. 

---------------------------------
20,000 500 18.000 "" 300 28 to 72" - - - Single 24DP4-A 
+1,000, 162. 
-500. 

------------------------
18,000 500 16,000 300 28 to 72" 109 3)4 100 Single 24QP4 

------------------------
20,000 500 18.000 300 28 to 72" 109 - 125 Single 24TP4 

--------------------------------
22,000 600 20,000 300 28 to 72" 109 3 125 Single 24VP4 

------------------------
22,000 600 20,000 300 28 to 72" 109 3 125 Single 24VP4-A 

------------------------
20,000 500 18,000 300 28 to 72* 109 3 125 Single 24XP4 

-----------------------
20,000"" 500 18,000 "" 300 28 to 72* - - - Single 24YN 
+1,000 
-500. 

162. 

------------------------
20,000"" 00 500 16,800"" 300 28 to 72* - - - None 24ZP4 
+1,000 
-500. 

250. 

------------------------
18,000"" 500 15.000"" 300 28 to 72* - - - Single 27AP4 
+1000, 
-500. 

135. 

-----------------------
20,000 500 16,000 300 28 to 72" 109 3~ 117 Single 27EP4 

------------------------
22,500 500 16,000 300 28 to 72" 109 - 95 Single 27GP4 

------------------------
22,000 600 20,000 300 28 to 72" 109 - 148 Single 27LP4 
-------- ------------------------
18,000 

18,000 

500 16,000 300 28 to 72" 109 3 110 Single 27MP4 

------------------------
500 16,000 300 28 to 72* 109 

A-Aluminized screen to increase light 
output. 

C-Clear (untinted) faceplate. 
F -Frosted faceplate surface to reduce re

flection. 
G--Grey (filter) faceplate. 
,. Diagonal measurement for rectangular 

tubes. 
t. Distance between yoke reference line and 

center of focus-coil air gap; in inches. 
""Accelerator anode and collector. 
.Anode No. 1 (Focus); under typical 

operating conditions center value of 
voltage for focus is shown. Voltage 
should be adjustable about this value. 

3~ 95 Single 27NP4 

t For visual extinction of undeftected 
focused spot. 

~Deflection factor. 
.Designates projection type. 
OOCathode-drive Service. 
* For visual extinction of focused raster. 
DAutomatic electrostatic focus. No ex-

ternal focus connection required. 
"'Intensifier No, 3 Anode. 
I Accelerator No.2 Anode. 
EBCenter value of voltage for convergence 

is shown. Modulation should be applied 
to improve over-all convergence. 

Y;With cylindrical contour. 
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Base Ext'l Deft Nom Nom COD- Pace- Pace- COD- ADode Focus Deft 
Type COD- struc- lilate I/:;,te duc- COD- Meth- Meth- Angle Over-all Bulb 

Dec- tiOD hape " "sh tive tact od od Defees LeDgth Dlam 
tiODS CoatiDI IDches IDches, 

27RP4 12N Glass Rect G;A Yes Cavity Mag Mag 90 23t'r 26M -------------------------------------
27SP4 12L Glass Rect G;A Yes Cavity Elee Mag 90 23h 26M 

------------------------------
27UP4 12L Glass Reet G Yes Cavity Elee Mag 90 23t'r 26N 

------------------------------
30BP4 12D Metal RouDd G Metal Cone Mag Mag 90 231\ 30~ ------------------------------
MW22-2 5A Glass Round C No Base Mag Mag 50 15~ 9~ ------------------------------
MW31-3 5A Glass Round C No Base Mag Mag 50 18~ 12~ --------------------------------------
TP400-Ae TP400-

A 
Glass Round C Yes - Mag Mag 50 121. 4 

TP-400A 



Heater 
Volts/ 
Amp 

6.3/0.6 
----

6.3/0.6 

----
6.3/0.6 

----
6.3/0.6 ---
6.3/0.6 
----

6.3/0.6 ---
6.3/0.6 

Max 
Anode 
Volts 

20,000 
----
20,000 ,6. 
+1.000, 
-500.-
----
20,000,6. 

----
30,000 ----
6,000 
----

6,000 
----
22,000 
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Typical Operating Conditions 

Max 

1 Grid 21 G~~g 1 IRETMA I 
Grid 2 Anode Focus 

1 Focus 1 Ion Type 
Volts Volts Volts Cutoff C!r{J;f~ Coil Current Trap 

Volts . Distt in ma Magnet 

500 16,000 300 28 to 72* 109 3 105 Single 27RP4 
---- -------------------------------

500 18,000 ,6. 300 28 to 72* - - - Single 27SP4 
162.-

---- -----------------------
500 16.000,6. 300 28 to 72* - - - Single 27UP4 

198.-
---- -----------------------

.410 22,000 300 28 to 72* 109 3.0 128 Single 30BP4 ---- -----------------------
330 5,000 250 lOOt - - - None MW22-2 ---- ------------------------
330 5,000 250 lOOt - - - None MW31-3 

---- ------------------------
- 20,000 - 70 to 140 - - 144 None TP400-A 

t .. A-AlumInized screen to Increase light 
output. 

t For visual extinction of undeftected 

C-Clear (untinted) faceplate. 
F-Frosted faceplate surface to reduce re

flection. 
G-Grey (lilter) faceplate. 
~ Diagonal measurement for rectangular 

tubes. 
t Distance between yoke reference line and 

center of focus-coil air gap; in inches. 
.6.Accelerator anode and collector. 
'-Anode No. 1 (Focus); under typical 

operating conditions center value of 
voltage for focus is shown. Voltage 
should be adjustable about this value. 

focused spot. 
~DeHection factor . 
• Designates projection type. 
* For visual extinction of focused raster. 
DAutomatic electrostatic focus. No ex-

ternal focus connection required . 
• Intensifier No. 3 Anode. 
I Accelerator No.2 Anode. 
EBCenter value of voltage for convergence 

is shown. Modulation should be applied 
to improve over-all convergence. 

!fjWith cylindrical contour. 

X.RAY RADIATION FROM TV PICTURE TUBES 
Cathode-ray tubes rated at anode voltages in excess of 16,000 

volts may require x-ray radiation shielding to avert possible danger 
of personal injury from prolonged exposure at close range. The 
protective face-viewing window of apparatus using tubes of this 
type may provide such a safeguard. If the radiation measured in 
contact with this window is not in excess of 6.25 milliroentgens per 
hour, the window will normally provide adequate protection. 



178 OUTLINE 

-~ C 
MAJOR 

r In !\ 

! 2>3 

: I OUTLINE DIMENSIONS 
V~EFERENCE DRAWING A B C 0 MARK \ 

~, (COLOR DOT) 
NUMBER MAX. MAX. MAX. MIN. MAX. 

\ALTERNA fiVE 
2-1 1.50" .285" .385" 1.20" 1.40" 
2-2 1.25" .285" .385" 0.97· 1.17· 

1.50" 7 LEAD 2-' 1.50" .285" .410" 1.20" 1.40" 
MIN. POSITIONS 2-4 1.251/ .285" 0410" 0.97" 1.17" 

iJ"'LEADS/ 

(MAX) IN LINE 
2-S 1.50" .285" .400" 1.20" 1.40· 
2-6 1.25" .285" .400· 0.97" 1,17" 

.0168 ~~g~: DIA. 

2·1 TO 2·6 

.400' MAX . 
. 366' MIN. OUTLINE DIMENSIONS 

DRAWING A B 

I)~ n-l 
NUMBER ±O.O60" MAX. 

3-1 1.075" 1.375" 

3-2 1.200· 1.500" 

T3 LiJ 3-3 1.450" 1.750" 

3-4 1.7QO· 2.000" 

3-8 1.325' 1.625' 

1.40" Ilm\SUBMINIATURE 

~I~B BASE E8-IO 

3·1 TO 3·4, 3·8 

Tf l 
.21011, 

DIA. 

IT 
C 13 13 D 

~:EFERENCE 
"""'MAX. MARK 
.366"MIN. i.. ';yLTERNATIVE (COLOR DOT) 

I ~~rr. ,sL. -11\1-& 
1.'0" ~, S/ " LEAD POSITIONS 
MIN. LEADS (MAX.lIN LINE 

1.750" T3 1.200' T' L .01·'!:8&f: DIA. 
MAX. tor" 
LJIII\SUaMINIA1URE OUTLINE DIMENSIONS 

BASE E8-9 DRAWING M:X.jt.t:x. C D 
NUMBER MAX. MIN. MAX. 

3-5 3-. .400" .400" 1.50" 1.15" 1.3&' 
3-7 .400" .410" 1.50" 1.15~ 1.35" 

3·6, 3·7 



IRAWINGS 

2" 3i 
MAX. 

4-1 

+.0.03-
.031 _ .0.02" DIA . 

.g; t 1: ~ MAX ~TINNED SECTION, 

2 - 32 ~ ALL RADIAL PINS e TERMINALS. 

~/,. ,2~ 3 

'32-16 K~~ 

{ 
MAX. 

MINIATURE ElJTTON 
7-PIN BASE 

5-2 
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4-2 

5-1 

5·3 
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iN". 

6-1 

fMAX. 

.-s 

6-3 

6-6 

2" 

SKIRTED 
MINI,6.TURE 
CAP 

6-2 

OUTLINE 

SMALL·Bt/TTQN 
9_PIN 
BASE 

13" 
Tel 2j& 

3~ 2 wMAX 
MUAX. 2~" 

±~ 

"'-SMALL -BUTTON 
9-PIN BASE 

2P.: 32 
MAX. 

i 

7" 
"8 MAX. 

6-4 

r---r---.l.-SK IRTED 

6-7 

MINI,6.TURE 
C,6.P 



)RAWINGS 

MAX. MAX. 

8·1 

8·3 

MAX 

8·5 
MAX 

8·2 

8·4 

MINIATURE 
CAP 

SMALL- WAFER OCTAL 
BASE 

MINIATURE 
CAP 

SMALL-WAFER 
OCTAL BASE 

SMALL-WAFER OCTAL 
BASE 

8·6 

181 



182 OUTLINE 

h~"- O~~rE DIMEI SIONS 
DR INC A M~X. NU ER MAX. MAX. 

3' 5" 

I 
9-1 14 2j6 

9-3 5' 7" 
216 28 

9-5 7" 
T9 2j6 3" 

9-7 I" I" · -1 22 3j6 

9-9 II" I" 
2j6 3 4 

9-11 3" 5" 
24 3iS 

9-13 2~' 3" 3 8 ~ ~"~~'"~--' 9-15 28 
7" 

3j6 
I" ~. OCTAL BASE 9-33 3 4 3 1 

.i." 
132 

MAX. 

9·1 TO 9·15 (ODD), 9·33 

~".-
OUTLINE DIMENSIONS 
DRAWING A M~X. ~ NUMBER MAX. 

MAX. 
9-2 ~. 5" 

I 
14 2j6 

9-4 5" 7' 
2j6 28 

T9 9-6 7" 
3" 2m 

I' I" · 1 9-8 2"2 3iB 

9-10 II" I" 
2T/j 3 4 

9-12 3" 5" 
24 3T/j if ~w"'~'" 00"' 

9-14 13" 3" 2j6 38" 

9-16 7" 7" 
28 316 

WITH METAL SLEEVE 
1.2:' BASE 
16 

MAX. 

9·2 TO 9·16 (EVEN) 

-
r-lii'-

MAX. 

~ OUTLINE DIMENSIONS 

l:IRTED 
DRAWING A B 

MINIATURE NUMBER MIN. MAX. MAX. 

T9 
CAP 

~" ~" 5" 
A 9-17 2 16 24 316 

· -1 9-19 5" 1." 7" 
216 28 3j6 

9-21 5" 1,511 I" 
2j6 2j6 3"2 

9-23 5" 3" 9" 
2ilJ 316 

7" 5" 7" ~ ~"~~m~~' 9-50 28 316 3"8 

OCTAL BASE 
~ 132 

MAX. 

9·17 TO 9·23 (000),9·50 



)RAWINGS 

rr~~i-r , 
"~r l~ J~SMALL 4,5,6, a 7-PIN BASE 

," liS 
MAX. 

9·25 

rEI~k 

1 r""11 
~. 9" ," 

4 16 T9 3Tb±16 
MAX. 

SKIRTED 
MINIATURE 
CAP 

4~~ SMALL-SHELL 
OCTAL BASE 

MAX 

9·28 

OUTLINE 
DRAWING 
NUMBER 

9-18 

9-20 

9-22 

9-24 

9·18 TO 9·24 (EVEN) 

DIMENSIONS I 
A M~x,l MIN MAX 

5" 
216 

3" 
24 

5" 
3 is : 

~' 2 16 
7" 

28 3 Ii" I 
5" 

216 
15" 

216 I" i 3 2 

5" 
216 3" 3 fi' I 

irllf
;;1. 

MA~ 

T9 J" 
41~. ! 'T6 
MAX ~ 

L~ :J~MALL 4,5,6 a 7-PIN BASE 

," 116 
MAX 

9·26 

9·30 

LOCKING· IN 
BASE 08·1 
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332 
MAX. 

OUlLiNI 

t-I~ -
MAX 

T9 Zt 

1---0----1", i 
V,,' t 

2:l!MAX 0 1 
1 rr ~p ~~N BASE -lrOIlllI ~KING -IN 

~ SASE 08-1 

1-11-
MAX. 

9·31 

,f~-
OUTLINE 
DRAWING 

MAX NUMBER 

1 

9-36 

9-31 

T9 9-38 
A 

9-39 

B 
9-40 

9-41 

9-42 J 
TIUl]lJ1J J SHORT INTERMEDIATE-SHELL 

9-43 

I--I~ OCTAL BASE 9-44 

MAX. 

!-li"-
MAX . 

.-j---" --t-. 

9·36 TO 9·44 

MINIATURE 
CAP 

OUTLINE 
DRAWING 
NUMBER MIN. 

I-Ifi -
MAl< 

9·32 

DIMENSIONS 
A B 

MAX. MAX. 

3" 
1'4 

S" 
2i6 

2 {ii' 1" 
2'8 

1" 
2i6 3" 

.J: 22 
I" 

3i6 

II" 
2i6 

I" 
3'4 

3" 
2'4 

S" 316 
~" 

2 16 
3" 

3'8 

1" 
2'8 

1" 
3j6 

I" 3 4 13" 
3i6 

DIMENSIONS 
A B 

MAX. MAX. ~H-iSKIRTED 

~. ~~l.~.,,".,"~,I-H-'~-'~-~-;+~:"+--;wI~~ 
- OCTAL BASE 

1.2.' 
Mfx. 

:''' ~. ~' 2 16 24 3 16 
S" 1" 1" 

2i6 28 3iij 

S" IS" I' 
2j! 2i6 3'2 

S" 3' .2" 2j6 3 16 

7" 5" 7" 
2'8 3iij 3 8 

9·45 TO 9·49 

DS-I 



DRAWINGS 

15" 
4j6 
MAX. 

10·1 

12·2 

12·4 

SMALL 
CAP 

SMALL 4,5,6 a 7-
PIN BASE 

SKIRTED 
MINIATURE 
CAP 

ill" 432 
MAX 

.5" 
'ib 

~ 

9" 
'm 

MAX. 

ST 12 

I~ 
MAX. 

12·1 

Irs" 
MAX. 

3' 
ITS 
MAX. 

1 
SMALL 4,5,687-
PIN SASE 

5TI2 •• 
4~ 3H~~ 

." .. 1 L I SMALL-SHELL 
~ I~ ---1 OCTAL BASE 

MAX. 

.2." ',6 
MAX. 

I~' 

12-3 

MAX. 

STI2 

12·5 
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~ 
MAX. 

I 
MAX. 

SMALL 
I' CAP 

1'4 

~ 
4~" ST 12 3g§· +.1-

32 - 8 
IIAX 

~ 
J'-..SMALL 4.\6~ 67-PIN BA 

I~' 
MAX. 

12-6 

1ft 
MAX. 

I~ 
MAX. 

SKIRTED 
MINIATURE 
CAP 

I' 
I, 

L 
STI2 

IS' 
432 

3-+ 15-
34 -32 

MAX. 

SMALL- SHELL 
OCTAL BASE 

MAX 

12,8 

14-2 

OUTLINE 

ST 12 
I' 3' :£ 

48' 38 ± 16 

MAX. J 4 J"SMALL-SHELL 

5" 
48 
MAX 

3' . 
liS 

12-7 

14-1 

13' 
'1& 

MAX. 

7' 
I III 

MAX. 

STI4 

If 
MAX. 

14-3 

OCTAL eASE 

MEDIUM-SHELL 
OCTAL BASE 



DRAWINGS 

16·1 

.L 
2 16 
MAX 

'l MAX 

5TI6 

" ~+J:' 

·.t j' 
I r . .m'".,." 4~ OCTAL BASE 

MAX 

16·3 

16·2 

... 
216 
MA< 

." 'l>" 
MA< 

ST 16 

," '. MAX. 

16·5 

SMALL CAP 

MEOIUM- SHELL 
OCTAL BASE 

187 
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Tube 
Type 

OY4-G 

OZ4-G 

lAB6 

lAE5 

lAH5 

lAJ4 

lB3-GT 

IN6-G 

IS2 

IS2-A 

IT2 

lY2 

lZ2 

2B3 

2C22 

2C50 

2E31 

2E32 

2E35 

2E36 

2E41 

2E42 

2G21 

2G22 

2V2 

3A3 

3B2 

3C2 

3C4 

5AR4 

5AU4 

5AW4 

5R4-GYA 

Envelope 

T-7 

T-7 

T-5% 

T-2 x 3 

T-5% 

T-5% 

T-9 

T-9 

T-6% 

T-6% 

-

ST-12 

T-5% 

T-9 

T-9 

T-9 

T-2x 3 

T-2 x 3 

T-2 x3 

T-2 x3 

T-2 x3 

T-2 x3 

T-2 x3 

T-2 x 3 

T-11 

T-9 

T-12 

T-12 

T-5% 

-
T-12 

T-12 

T-12 

*FL-Flying Leads 
SL-Short Leads 

OUTLINE 
T-X TABLE - Physical Characteristics of Types 

Style 

Octal 

Octal 

7-Pin Miniature 

Inline Subm-FL* 

7-Pin Miniature 

7-Pin Miniature 

Octal 

Octal 

9-Pin Miniature 

9-Pin Miniature 

Special-FL* 

4-Pin 

7-Pin Miniature 

6-Pin Octal 

Octal 

Octal 

Inline Subm-FL* 

Inline Subm-SL* 

Inline Subm-FL* 

Inline Subm-SL* 

Inline Subm-FL* 

Inline Subm-SL* 

Inline Subm-FL* 

Inline Subm-SL* 

Octal 

Octal 

Octal 

Octal 

7-Pin Miniature 

Octal 

Octal 

Octal 

Octal 

Max Dimensions in Inches 

Diameter 

1%. 

1[A6 

!Ii 
0.400 x 0.300 

!Ii 

!Ii 

1%2 

1 3A6 

% 

% 

[%. 

1 9A6 

!Ii -
1%. 

15A6 

1.315 

0.400 x 0.300 

0.400 x 0.300 

0.390 x 0.290 

0.390 x 0.290 

0.390 x 0.290 

0.390 x 0.290 

0.400 x 0.300 

0.400 x 0.300 

1 7,,1. 

1%2 

1'%. 

1 9,,16 

!Ii 

1% 

1'7l6 

1% 

1 9,,18 

Over-all 
Length 

2% 

2% 

2.205 

-
2.205 

2.205 

4[A6 

4 

2.913 

2.913 

12%. 

41%. 

2.70 

4 1A6 

3U 

2 !Ii 

-
-
-
-
-
-
-
-

4% 

41,,16 

5 7/32 

4% 

2.205 

3 7A6 

4 !Ii 

5 3A6 

41%. 

Seated 
Height 

2[A6 

2[A6 

1.955 

1.5 

1.955 

1.955 

3% 

3'A6 

2.658 
-----

2.658 

-
33Va. 
2.45 

3% 

2'7l6 

3 5,,16 

1 9,,1. 

1 9,,16 

1 9,,16 

1 9,,1. 

1 9,,1. 

1 9,,16 

1 9,,16 

1 9,,16 

3[%6 

3% 

4'7l6 

3'%6 

1.955 

2% 

4",,16 

4% 

4% 



DRAWINGS 
Not Conforming to Standard Outline Drawings 

Tube 
Type 

5U4-GA 

5U4-GB 

5V3 

5V4-GA 

5X4-GA 

5Y3-GA 

5Y4-GA 

6AE8 

6AL6-G 

6AR6 

6AR7-GT 

6AS7-GA 

6AV5-GA 

6AZ6 

6BA4 

6BD4 

6BD4-A 

6BD5-GT 

6BG6-GA 

6BJ5 

6BK4 

6BL4 

6BQ6-GA 

6BT4 

6BU4 

6BU5 

6BY4 

6BY5-GA 

6CA7 

6CB5 

6CB5-A 

6CD6-GA 

Envelope 

T-ll 

T-12 

T-12 

T-12 

T-12 

T-12 

T-12 

T-6~ 

ST-16 

T-ll 

T-9 

T-12 

T-ll or 
T-12 

T-3 

-

T-12 

T-12 

T-9 

T-12 

T-5~ 

T-12 

T-12 

T-ll or 
T-12 

T-6~ 

T-12 

T-12 

Special 

T-12 

T-I0 

ST-16 

T-12 

T-12 

*FL-Flying Leads 
SL-Short Leads 

-

Style 

Octal I 
Octal 

Octal 

Octal 

Octal 

Octal 

Octal 

9-Pin Miniature 

Octal 

Octal 

Octal 

Octal 

Octal 

Button Subm-FL* 

Rocket Type 

Octal 

Octal 

Octal 

Octal 

7-Pin Miniature 

Octal 

Octal 

Octal 

8-Pin Miniature 

Octal 

Octal 

Ceramic 

Octal 

Octal 

Octal 

Octal 

Octal 

Max Dimensions in Inches 

Diameter 

1'/i_ 

1 9/i6 

1 9/i6 

1 9/i6 

1 9/i6 

1 9/i. 

1 9/i6 

Ys 

21/'6 

11/,_ 

1'/'6 

1 9/'6 

1'/i6 
1 9/'6 

0.400 

1.005 

1'%2 

1'%2 

1 9/32 

1 9/'6 

%: 

1'%2 

1'%2 

11/,_ 
1 9/'6 

Ys 

1'%2 

I 1V,6 

0.33 

19/,_ 

1~ 

2 '/,. 

1'%2 

1 9/'6 

Over-all 
Length 

4%: 

4%: 

4%: 

3Ys 

4%: 

4% 

4% 

2~ 

51V,6 

31%2 

3% 

4% 

4 
4 

-
2 1/i_ 

5Ys 

5Ys 

3Ys 

5 

2%: 

5 1/32 

4% 

4~ 
4~ 

3 3/,_ 

5 1/,_ 

4Ys 

0.438 

3Ys 

4 7/,. 

5Ys 

5 

5 

Seated 
Height 

4 '/i_ 

4 '/i_ 

4 '/i_ 

3 '/i_ 

4 '/i_ 

4 1/io 

41/,_ 

-

5Ys 

2'%2 

3 1/,_ 

4 1/i_ 

3f16 
3/t6 

1.25 

-
4% 

4% 

3 '/i. 

47/'6 

-
4' V,6 

4'/'_ 

31 V,. 
31V,6 

2'%2 

41%2 

4'/,. 

-

3 '/'6 

3Ys 

41%2 

4 7/,. 

4 7/,. 

189 
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Tube 
Type 

6C07 

6C]5 

6C]6 

6CK5 

6CL5 

6CN6 

6CT7 

6CU6 

6CU7 

6CV7 

60A6 

60N6 

6006 

6006-A 

60R6 

6L6-GB 

6M3 

6S2 

6S2-A 

6V3-A 

6W2 

6X2 

6Y6-GA 

10 

12AC5 

12AV5-GA 

12B06-GA 

12CU6 

12006 

12006-A 

12S7 

Envelope 

T-6~ 

T-6~ 

T-6~ 

T-12 

-
T-6~ 

T-ll or 
T-l'2 

T-6~ 

T-6Ys 

T-6~ 

T-12 

T-12 

T-12 

-
T-12 

T-12 

T-6~ 

T-6~ 

T-6~ 

T-5~ 

-
T-12 

ST-16 

T-6~ 

T-ll or 
T-12 

T-ll or 
T-12 

T-ll or 
T-12 

T-12 

T-12 

T-6~ 

*FL-F1ymg Leads 
SL-Short Leads 

OUTLINE 
T-X TABLE - Physical Characteristics of Types 

Style 

Octal 

8-Pin Miniature 

9-Pin Miniature 

8-Pin Miniature 

Octal 

Octal 

8-Pin Miniature 

Octal 

8-Pin Miniature 

8-Pin Miniature 

9-Pin Miniature 

Oct!!l 

Octal 

Octal 

9-Pin Miniature 

Octal 

Octal 

9-Pin Miniature 

9-Pin Miniature 

9-Pin Miniature 

Special-FL* 

Special-FL* 

Octal 

4-Pin 

8-Pin Miniature 

Octal 

Octal 

Octal 

Octal 

Octal 

8-Pin Miniature 

Max Dimensions in Inches 

Diameter 

1 '/s2 

~ 

~ 

~ 

1 9/16 

12%2 

~ 

l'ct6 
1 9 16 

~ 

~ 

~ 

1 9/16 

1 9/16 

1 9/16 

0.945 

1 9/16 

1 9/16 

% 

% 

% 

~ 

0.571 

1 9/10 

21/16 

% 

1~8 1. 16 

1~6 
1 16 

11/16 
1 9A6 

1 9/16 

1 9/10 

% 

Over-all 
Length 

31%2 
2% 

3'/16 

23Ys2 

5 

51%2 

2% 

4~ 
4~ 

2% 

2% 

21%2 

5 

4~ 

4~ 

3.16 

4% 

4% 

2.913 

2.913 

3 1/16 

2 9/16 

2.087 

3% 

5% 

2% 

4 
4 

4~ 4 ~ 

4~ 4 ~ 

434 

434 

2% 

Seated 
Height 

3lyh 

21/16 

21~6 

22%2 

4'/18 

5 

21/16 

31).1 
31).1: 

21/16 

21/16 

2 5Aa 

4'..16 

3~ 

31 ).16 

2.91 

31%6 

4 5/16 

2.658 

2.658 

2~ 

-
-

3 5/16 

4~ 

21/16 

3'/16 
3'A6 

31).16 
31).16 

31 ).16 
31).16 

3~ 

31).16 

21/16 



DRAWINGS 191 

Not Conforming to Standard Outline Drawings 

Tube 
Type 

l4K7 
-------

14L7 

17AV5-GA 

17DQ6 

17Z3 

19BG6-GA 

21A6 
-------

21B6 
-------

25AV5-GA 

-------
25BQ6-GA 

25C6-GA 

25CD6-GB 

25CU6 

._------
25DN6 

25DQ6 

25E5 
-------

26E6-G 
-------

35CD6-GA 
-------

45A5 

50 

50C6-GA 

81 

V-99 

1629 
-------

1654 

5633 

5634 

5642 

5645 

5646 

5647 

Envelope 

T-672 
-------

T-672 
-------

T-ll or 
T-12 

-------
T-12 

-------
T-672 

T-12 

T-672 
-------

-
------

T-ll or 
T-12 

-------
T-ll or 
T-12 

-------
T-12 

-------
T-12 

-------
T-ll or 
T-12 

-------
T-12 

T-12 

T-9 
-------

T-ll 
-------

T-12 

T-6 72 

ST-19 

T-12 
-------

ST-19 

T-8 

T-9 

T-572 

T-3 

T-3 

T-3 

T-2 

T-2 

T-l 

*FL-Flying Leads 
SL-Short Leads 

Style 

8-Pin Miniature 

8-Pin Miniature 
-----------

Octal 

Octal 
-----------

9-Pin Miniature 

Octal 
-----------

9-Pin Miniature 
-----------

9-Pin Miniature 
-----------

Octal 

-----------
Octal 

------------
Octal 

-----------
Octal 

-----------
Octal 

Octal 

Octal 
-----------

Octal 
-----------

Octal 
-----------

Octal 

8-Pin Miniature 

4-Pin 

Octal 
-----------

4-Pin 

Special 

Octal 

7 -Pin Miniature 

Special Subm-FL* 

Special Subm-FL* 

Special Subm-FL* 

Special Subm-FL* 

Special Subm-FL* 

Special Subm-FL* 

Max Dimensions in Inches 

Diameter 

Yo 

Yo 
11/t6 
1 '/i. 
1 9/t. 

Yo 

1 '/i. 
Yo -------

0.945 

11/t6 
1 9/t. 

1 1/t. 
I '/t. 

1 '/t. 

I '/t. 

1 7/to 
I ,/t. 

1 '/t. 

I ,/t. 

1 %, 
-------

11/tO 

1 '/t. 

Yo 
2 '/t6 

1 9/t. 

2 1/t. 
--------

1 '/t. 

1 3/t. 

%: 

0.400 

0.400 

0.400 

0.310 

0.310 

0.215 

Over-all 
Length 

2% 

2% 

4 
4 

4)4 

3 3/t6 

5 

3 3/t. 
-------

3.16 

4 
4 

4)4 
4)4 

4% 

5 

4)4 
4)4 

-------
5 

4)4 

4 5/t6 
-------

3Ys 

5 

2'72' 

6)4 

4% 

6)4 

372 

4Ys 

2 1/t6 

-

-
-

-

-

-

Seated 
Height 

2 1/t6 

2 1/t. 
-------

3 1/t6 
3 1/t6 

3%: 

2'V,. 

4 '/t6 

21V,6 
-------

2.91 
-------

3 1/to 
3 1/to 

-------
3 1 V,. 
3 ' )1. 

-------
4 1/t. 

5 1/t6 

3' )1. 
31 V,. 

-------
4 1/t6 

-------
3%: 

-------
3%: 

-------
2 '/t6 

4 1/t6 

2'%, 
-------

5% 

4 1/t. 

5% 

-
-------

3 1/t, 

2 3/t6 

1.660 

1.660 

2.380 

1.300 

1.300 

1.250 
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Tube 
Type 

5675 

5676 

5677 

5678 

5690 

5704 

5785 

5825 

5838 

5839 

5851 

5852 

5876 

5881 

5890 

5930 

5931 

5932 

5995 

6004 

6007 

6008 

6080 

6082 

6094 

6106 

Envelope 

T-2 x3 

T-2 x 3 

T-2 x3 

T-12 

T-2 

T-2 x3 

ST-16 

T-9 

T-9 

T-3 

T-9 

-
T-ll 

T-ll 

T-12 

T-12 

T-12 

T-3 

T-9 

T-2 

T-2 

T-12 

T-12 

T-6~ 

T-9 

*FL-Flymg Leads 
SL-Short Leads 

OUTLINE 
T-X TABLE-Physical Characteristics of Types 

Style 

Pencil Type 

Inline Subm-FL* 

Inline Subm-FL* 

Inline Subm-FL* 

Octal 

Inline Subm-FL* 

Inline Subm-FL* 

4-Pin 

Octal 

Octal 

Button Subm-FL* 

Octal 

Pencil Type 

Octal 

Duodecal 

4-Pin 

Octal 

Octal 

Inline Subm-FL* 

Octal 

Special Subm-FL* 

Special Subm-FL* 

Octal 

Octal 

9-Pin Miniature 

Octal 

Max Dimensions in Inches 

Diameter 

0.400 x 0.300 

0.400 x 0.300 

0.400 x 0.300 

12%, 

0.315 

0.400 x 0.300 

2 1A6 

l'A6 

l'A6 

0.400 

l'A6 

-
1 1A6 

1~ 

1.70 

1.70 

1.70 

0.400 

15A6 

0.322 

0.322 

12%. 

12%. 

% 

1.320 

Over-aU 
Length 

2.108 

-
-

-
4U 

-

-
52Y.2 

3% 

3% 

-
3% 

2.108 

31V.. 

6~ 

4~ 

42%2 

32y'. 

-
4 1A6 

-
-

4 1A6 

4 1A6 

3 

3.375 

Seated 
Height 

1.500 

1.500 

1.515 

31j16 

1~ 

1.500 

5%. 

2% 

2% 

1.600 

2% 

-
22%. 

6U 

3% 

41~. 

3%. 

1.75 

-
1.417 

1.102 

3~ 

3~ 

2~ 

2.880 



DRAWINGS 
Not Conforming to Standard Outline Drawings 

Tube 
Type Envelope Style 

Max Dimensions in Inches 

Diameter Over-all 
Length 

Seated 
Height 

11)3 

-------------- ------, -------~-------------------6173 I - Pencil Type - 1.987 -

6184 T-3 Button Subm-FL* 0.400 - 1.25 
------- ------------------ - -------

6195 T-3 Button Subm-FL* 0.400 - 1.60 

6215 T-9 Octal 1 %, 
------- --------------------------1-----1-------

6287 T-6 72 9-Pin Miniature Yo 2.47 
----------------------------------------
_~~ _____ T-5~ ____ ~Pin ~~ature __ __ :li ___ 1 ___ 2 %, __ 2 'A. 

6320 T-3 Button Subm-FL* 0.400 - 1.125 
------- ------- -------

6321 T-3 Button Subm-FL* 0.400 - 1.125 

6325 T-9 Octal 1%. 2% 
---------------------------------1-------1------

6327 T-12 Octal 1:li 472 31YI. 
--------------------------------1-----1------

6355 T-5 72 7-Pin Miniature 0.750 1.531 1.250 
--------------------------------1-------1------

6374 T-672 9-Pin Miniature Yo 3 '/'. 21YI. 
-------------------------------1-------/-----

6384 T-ll Octal 1 1/,. 31%. 21YI. 
---------------------------1------- -------

Special Subm-FL* 0.4 172 
--------------------------1-------- --------/-----

Button Subm-FL* 0.400 1.60 

6391 T-3 

6397 T-3 
--------------- ---------- --------------1-----

6443 T-672 9-Pin Miniature Yo 3 
--------------------------------------

6489 Special Subm-FL* "A, 1.12 
------------------------------------------

6519 T-I72 x 2 Inline Subm-FL* 0.290 x 0.220 1.25 
--------------------------------

6550 ST-16 Octal 2'/,. 4:li 4'/,. 
-------

6690 T-3 Button Subm-FL* 0.400 1.000 

6754 T-672 9-Pin Miniature Yo 2:li 272 
-------------------------

6760 T-672 9-Pin Miniature Yo 2:li 272 
-------

6761 T-672 9-Pin Miniature Yo 2:li 272 
--------------

6788 T-3 Button Subm-FL* 0.400 1.250 

6792 T-12 Octal 1'%, 51/,. 4 ' %. 

6842 T-572 'i-Pin Miniature :li 2~ 2 

*FL-Flying Leads 
SL-Short Leads 
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OPERATION CHARACTERISTICS 
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AVERAGE PLATE CHARACTERISTICS 
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6AU6, 3AU6, 4AU6, 12AU6, 6AU6-A 

20 
AVERAGE PLATE CHARACTERISTICS 
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6SN7-GTB, 6SN7-GTA, 12SN7-GTA, 6SN7-GT, 12SN7-GT, 6CG7, 8CG7 

AVERAGE PLATE CHARACTERISTICS 
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6SN7-GTB, 6SN7-GTA, 12SN7-GTA, 6SN7-GT, 12SN7-GT 6CG7, BCG7 

AVERAGE CHARACTERISTICS 
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12AU7, 7AU7, 12AU7-A 

AVERAGE PLATE CHARACTERISTICS 
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CIRCUIT DIAGRAMS 
These circuit diagrams are included for illustration of typical tube 

applications and are not intended as constructional information. 
For this reason, wattage ratings of resistors and voltage ratings of 
capacitors are not necessarily given. Similarly, shielding techniques 
and alignment methods which may be necessary in some circuit 
layouts are not indiCated. 

The description and illustration of the circuits contained herein 
does not convey to the purchaser of tubes any license under patent 
rights of General Electric Company. Although reasonable care has 
been taken in their preparation to assu~ their technical correctness. 
no responsibility is assumed by General Electric Company for any 
consequences of their use. 



117V 
"C/OC 

AC/DC RECEIVER 

LOOP 

12BE6 12BA6 12AV6 

12Ave IZ8A6 128E6 50C5 35W4 

C,-1-15 }L}L£ Trimmer 
C2 C,-Ganged 14-434 }L}Lf and 9-135 }L}L£ 

C4-1.5-15 }L}L£ Trimmer 
Cs-47 }L}L£ 

Cs C,s-{).05 }L£ 

C7 Cs C, CIO-60-140 }L}L£ 

Cu-220 }L}Lf 

C'2 C " C,.-{).Ol }L£ 

C'4 C ,s-50 }Lf 150V 
C17-O.005 p.f 
T I-Oscillator Transformer 
T2 T,-IF Transformer 455 KC 
T 4-2500n to 3.4n Output Transformer 

(With Hum-bucking Tap) 

R ,-47n 
R2-2.2 Meg 
R,-{).5 Meg Pot. 
R4-6.8 Meg 
Rs Rs R IO-{).47 Meg 
R7-150n 1 Watt 
Rs-lOOOn 2 Watt 
R,-22n 1 Watt 
R l1-22 K 

All Resistors 72 Watt Unless Otherwise Specified 

207 
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AC/DC AMPLIFIER 
3!>C !> 

~12AX7 

T 

INPUT 

117 V 
AC/DC 

R r-Q.5,Meg Pot. C1 C2 Cs C4 C6-O.05 I'f 400V 
R~.24 Meg C5-D.Ol I'f 600V 
Ra-0.24 Meg ~ Watt C7-25 I'f 25V 
R.-12000 Cs-50 I'f 25V 
Rs Re-47 K Cg-8 #f 150V 
R7 Rs R 14-0.47 Meg ~ Watt ClO-8l'f 150V 
Rg-lOOO 5 Watt C l1-20 I'f 150V 
RIo R l1-33 K C12-80 #f 150V 

TO 
SPEAKER 

R(2 R 1S-470 T-Output Transformer 50000 CT to Voice Coil 
R I6-27000 SW-SPST Toggle Switch 

SW should not be mounted on the back of R1. This precaution will reduce hum. 
All Resistors 1 Watt Unless Otherwise Specified 



PHONO PREAMPLIFIER 

FOR VARIABLE RELUCTANCE CARTRIDGE 

R7 

TI~ SWI 

117V At ~0/60 CYCLES 

Cl C2 C4-
C3-
C5C6-
C7-
CRI 
Rl
R2R5 
R3-
R4-
R6-
R7-
R8R9-
SWl
Tl-

0.05 p.f 400V 
0.0082 p.f 400V 
15 p.f 150V 
30 p.f 150V 
Selenium Rectifier 150V, 5 Ma 
See Note 
3.3 Meg 
68 K 
39 K 
910 K±5% 
47 K 
22 K 
On-Off Switch 

C4 

209 

OUTPUT 

Power Transformer: Pri-117V, 60CY 
Sec-120V, 5 Ma; 

6.3V,0.3A 
Note: Resistor Rl may be varied from 4.7 K (minimum) to 47 K to increase the high-frequency 

response. To obtain standard (RIAA) rolloff, Rl should be 6.2 K. 
All Resistors 72 Watt 
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PHONO 
INPUT 

1 ... 

J17V 
AC/DC 

THREE-TUBE PHONO-AMPLIFIER 

VOLUME 
CONTROL 

B-BUS 

C1-{).OO2 pi 400V 
Cr-O.05 pi 400V 
C3-{).Ol pi 400V 
C,-{).OO5 pi 400V 
CIi-{).022 pi 400V 
c& C.,-50 pi 150V 
Rl ~-{)5 Meg Pot. 
Rr-U.8.Meg 
Ra-470 K. 
R Ii-1500 1 Watt 
R..-6.8K 
Rr-330 
Rs-12oo 5 Watt 

T 

D(]sp", 

T-Output Transfonner 25000 to Voice Coil 
(With Hum-bucking Tap) 

PL-No. 47 Pilot Lamp 
SW -On-Off Switch 

All Resistors Y2 Watt Unless Otherwise Specified 



TO 6AS 7, 
eX4 &eSJ7 
H[ATERS 

C. C~16 1'£ 600V 
C, C.-1/Lf 600V 
C,-8 1'£ 450V 
C6---4 /Lf 600V 
c. CT -40 1'£ 450V 
C.-O.1/Lf 600V 

211 

REGULATED POWER SUPPLY 

C, 

C" 

R,-O.47 Meg 
R2 R. R ,a-O.33 Meg 
Ra-O.1 Meg 
R.-20 K 10 Watt 
R5 R.-l Meg 
R 7-10 K 10 Watt 
Rs-O.5 Meg Pot. 
R IO-20 K 5 Watt 
R ll-5 K 5 Watt 

23!)VO~TS MIN. 
~'O VOLTS 

100 MA_MAX. 

Rg 

81 AS 
SUpp~y 

0-3!>'V 

Cg 

R ,2-5 K Pot. (5 Watt) 
L ,-200 Ma 15 HY 
L 2--60 Ma 15 HY 

+ 

All Resistors 1 Watt Unless Otherwise Specified 



212 

INTERCOMMUNICA TION AMPLIFIER 

-= 

T] + + 

Rg 

SPKR] 

r-
SW2 >< 

0( 

~ 
9 

SPKRZ 

R l-3300n 
SPKRl R.-510 K 

SWl Ra-1 Meg Pot. 
R.-IOOOn 
R.-IOO K 
R 6-240 K 

SPKR4 R..-150n 1 Watt 
Ra-22 K 
R 9-450n 2 Watt 
C l-350 /-,/-,f 

SPKRs C2-D.001 /-,f 
Ca-25/-,f 
C.-D.002/-,f 
C. C6 C..-l0 /-,f 

T1-Power Transformer: 250-0-250V, 40 Ma; 6.3V, 2.5A 
T.-Input Transformer: 1 to 30 Turns Ratio 
T 3-Output Transformer: 6600n to Voice Coil 
SWl -8PST On.-Off Toggle Switch 
SW2-DPDT Master Station Push-to-talk Switch 
SW,- Station Selector Switch 
SW, SW. SW6 SW7-8PST Remote Speaker Push-to-talk Switch 
SPKR]-Master Station PM Speaker 
SPKR, SPKR3 SPKR. SPKR.-Remote Station PM Speaker 

All Resistors Y2 Watt Unless Otherwise Specified 

~7 
t 

Ra 



PHONE-CW MONITOR 
AND CODE PRACTICE OSCILLATOR 

213 

6C4 I,' ~~"'" 

~2 
HEADPHONE 

OUTPUT 

C3 

R l -200 K Pot, 
R2 R.-500 K 
R.-5000 Pot, 
R,-100 K 
R6-15000 1 Watt 
R7-56000 2 Watt 
Ll -8MH RF Choke 
CR1-IN52 Diode 

C, 

CR2-Selenium Rectifier 100MA DC 

C l-lO /-If 25V 
C2-o,006 /-If 400V 
C.-O,OOl /-If 400V 
C,-0,01 /-If 400V 
C.-20 /-If 150V 
C6-40 /-If 150V 

T1-Power Transformer: Sec-1l5V, 50Ma; 6,3V, 2A 
T2-Universal Output Transformer Pri-4000 to 14,0000 

with Center Tap 
T.-Output Transformer 10,0000 to Voice Coil 
PL-6,3-Volt Pilot Lamp 
J1-Open-circuit Phone Jack 
J2-Short-circuit Phone Jack 
SWl -8PST Phone-CW Toggle Switch 
SW2-8PST On-off Toggle Switch 

All Resistors Y2 Watt Unless Otherwise Specified 



214 

6BK7 -A CASCODE TELEVISION BOOSTER 

100 .... 
INPUT 

CI-4.7 WJ.f 
Cz-3-13 ,,¢ 
CII C4 C6 C6-lOoo ,,¢ 
C.,-I000 ,,¢ Button Type 
C..-1.5-7 ,,¢ 
Rl-47 K 
Rr--270 K 
Ra--68OO 
~-looK 

6BK7A 

a.lv 
+ 

2~0 -300 V 

Typical Values for Channel No.4 
Ll-5T No. 18 Wound Over L2 
Lr--16T No. 28~' Form Close-wound 
L3-12T No. 18 ~. Form Close-wound 
L4-3T No. 18~" Form Close-wound 
L.-tiT No. 28 U' Form Close-wound 
L..-5T No. 18 Wound Over L5 
Ll and L6 Are Center-tapped 

All Resistors % Watt 



JHF I r 

UHF-VHF TELEVISION TUNER 

TO B+ 

~--------------------~------------------~C 

o 
o 

:1 
'I 
II 
II 
II 11K 

TO tl40V 

TO B + 
.----:=_:~ --1---0 a 

----TUNI NG 

1---0-:27-' -----1~ --t- - --- - - - - ---I 
"" "='" I .-11'--;;--1.-----, 'I , 1000 I 

. I .IJ..IJ. f 'I I OSC ::!:: 
I IN82AI I INJECTION I 
, M~~tR I, /f LOOP 8AF4 I 

215 

1.0 II / I UHF OSC I 
II I 10 IOO~ FIL. 

II I 

Unless Otherwise Noted 
Capacitors 1 or more are in 1'1'£ 
Capacitors less than 1 are in 1'£ 
Resistors are 72 watt 

(Switch 81 shown in UHF Position) 

!i O~ 
I' .IJ..Ilt'1 
:!J I 



IF 

TO TUNER 

ao0..I. 

T 

8aoo 
IW 

2200 2200 

330 
'W 

+275V 

800 470 

"7K 

• ME ... 

.:::c. 800 

T" 

TELEVISION RECEIVER 

'OK 
2W 

1.5MEG. 

2 

* 6T8 
AUDIO AMP. 

3 

6AQ5 
AUDIO OUTPUT 

22K 180K 

4 5 • 

t.. 
C 



b -_-..--+-_.-.,..-, 

10 c: MEG 

~.3 
K 

120 
LOC:AL DISTANT· 

• 
, 

L 

3.9 
MEG. 

+27SV +27SV 

TO TUNER 
+J40V 

2SK S60K 

OIOK 

.0012+ 

330 

12AT7 

Unless Otherwise Specified 
Capacitors more than 1 are p.p.£ 
Capacitors less than 1 are p.£ 
Resistors are % watt 

.l..01 
.,.. 

no 
2W 



LOOP 
ANTE NNA 

IR5 

THREE-WAY BATTERY PORTABLE 

IU 5 

C i C,-Tuning Capacitor and Associated Trimmers 
Cs C4-D.02 pi 200V 
C.-IOO ",f 

Cs C7 Cs CQ-Fixed IF Capacitances 
C lIr-O.004 ",pi 200V 
Cll-D.002 ",f 200V 
Ciz-O.002 ",f 200V 
Ciz-{J.005 pi 200V 
C14-40 pi 150V 
C16-200 ",f 20V 
CiS Cl'l-D.05 ",f 400V 
Cur-40 pi 250V 
CiQ-330 ",,,,f 
C.o-220 ",pi 

CRi-Selenium Rectifier 65 Ma 
DC 

TiT ,-455 KC IF Transformers 
Ts-Oscillator Coil 
T4-0utput Transformer 
Ri-lOO K 
R.-8200n 
R4-500 K 
R.-l0 Meg 
Rs Rs R7-3.3 Meg 
Rs-1500n 
RQ-680n 
RlO=--.470 K 

117 V 
AC/DC 

R ll-2300n 
Riz-68n 1 Watt 
R iS-2200n 1 Watt 
R 14-470 K 

3V4 

C'S 

I U 5 



Rl-100 K 
R2 ~ Rur-3.3 Meg 
Ra-15 K 
R 6-1 Meg Pot. 
Rr-1O Meg 
Rr-4700 
Rs---4.7 Meg 
Ra-l Meg 
Cl -9-281",Jd 
Cr-8-110 ",pi. 

BATTERY-OPERATED PORTABLE 

R4 

Ca C.-o-12 ",,,,f 
C6--47 ",Jd 500V 
Cr-O.Ol Jd 200V 
C.,---O.047 Jd 200V 
Cr-O.003 Jd 200V 
Ct C12-27 ",Jd 500V 
C10 C1a-36 ",Jd 500V 
Cll-2.2 ",Jd 500V 
C14 C1G-D.OO2 ",f 200V 
C16-82 ",,,,f 500V 

B-

75V 

B+ A+ A-

Tl T~55 KC IF Transformer 
Ta-Output Transformer 10,0000 to Voice Coil 
T,--Oscillator Transformer 
SW-DPST On-Off Switch 

All Resistors ~ Watt 

N -IQ 



TYPICAL AC/DC AM-FM RECEIVER 
V, o 0 0 0 V5 

RZ8 

12AU6 6BJ6 

4 
SEL. RECT. 74MA DC 



PARTS LIST FOR AC/DC AM-FM RECEIVER 

CI-lO p,p,f C .. -131 p,p,£ R IS R 19-470 K 

Cr-22 p,p,f C40 C.4-100 p,p,£ R2o-1oon 

C3 Co.-lo5 p,p,f CU c •• C.6-33 p,p,f R 22-1000n 2 Watt WW 

C. C23-20 p,p,£ C.2-50 p, p,f R2r-4 Meg Tone Control 

C. C. C, Cs-FM Tuning Capacitor and C., C.o-47 p, p,£ R.s-2 Meg Vol Control (1 Meg Tap) 
Trinuners C51-D.001 p,f R.,--6.8 Meg 

Cg Cu Cl2 C.r-470 p,p,f C • .----o.002 p,f R .. -22n 1 Watt 

C lO--6 p,p,f C •• -40 p,f R,o-33n 2 Watt WW 

CI.----o.OO15 p,f C •• --80 p,f R .. -R,.-220 K 

C14-18 p,p,£ C.,-D.OO3 I'f R,.-10 Meg 

CI• CI• C l7 CIS CI9-AM Tuning Capaci- PL-llO-Volt Pilot Lamp TI-Broadcast RF Coil 
tors and Trimmers RI R. R, R. R .. -lOOn T.-Broadcast Oscillator Coil 

C2o-82 p,p,f R2-1500n T. T.-10.7 Mc FM IF Transformer 
C21-2-20 p,p,£ Trimmer R3 R31 R .. -220n T. T6-455 KC IF Transformer 

C2• C49 C.4-D.01 p,f R.-2.2 K T,-10.7 Mc Discriminator Transformer 

C2S C .. C.I-D.05 p,f R.-27 K Ts-Output Transformer 

C., C28 C'9 C,. C" C43 C48 C.s C.. C.o- R. R28-470n LI-FM Antenna Choke 
0.005 p,f 

RIO Rl2 R3r-47 K Lr-FM RF Coil 
C30 C31-40 p,p,£ Ru-2.2 Meg L3-RF Plate Choke 
C .. C3a-17 P, p,£ R18 R21 R .. -100 K L. L. 4 Lu-RF Choke 2.2 p,H 

C34-107 p,p,f RI4-180n L,-FM Oscillator Coil 

C .. -73 p,p,£ R16-22 K Ls-10.7 Mc 3rd FM IF Coil 

C.-106 p,p,£ RIo R 17-120 K La LIO-RF Choke N 
N .... 



REc:cmO 
INPUT 

NOISY 78 
/-wi:' 78- - - - -

,2 A.E.S. 
3 

R,--62 K 
R2 Rll-3.3 Meg 
Rs R, R'2 R14 R17 R28 

Ra.--470 K 
R5-39000 
Ra R7-240 K 
Ra--68000 
Rg R,g R27 RsB-lOO K 

PREAMPLIFIER AND CONTROL UNIT 
FOR USE WITH HIGH-FIDELITY AUDIO AMPLIFIER 

R lO-12 K 
R 13-56000 
R,.-270K 

SWIC 
6. 

7 • • • 

R'B R21 R2a-500 K Pot. 
R18-lOOOO 
R20 R 2S Rao R s9-5l K 
R2~51000 
R2,-1600n 
R2.Rs4-22 K 
R29-33000 
Rs,Rs2-l5 K 
Rss-250K Pot. 

(Tapped at 40K-50K) 

t-~N'-..... If--If---"III T 

ALL RESISTORS :0 
ir:

W

,...A_T_T_=---..::---_-_-..... III! ~17V 
I AC 
I 6 3 : rcz:a 1_"," 

Rsr-36000 
Rag-lOOO Pot. 
C, C2 C, C. C16 

C22-o.047 pi 600V 
Cs C20-30 pi 300V 
C.-lOOO p.p.f 500V 
Cr-O.004 pi 400V 
C.-750 p.pi 500V 
C. C2s-O.Ol pi 600V 
ClO-o.l pi 600V 
Cll-o.006 p.f 300V 

C12-o.06 pi 200V 
C13-o.0033 pi 400V 
C14-o.Ol5 pi 200V 

Cli-lOO p.pi 500V 
C17 C19-o.022 pi 600V 
C,8-270 p.pi 500V 
C20-o.l5 p.f 400V 
C21-25 pi 25V 
C24--60 p.f 300V 
T-Power Transfonner: Pri-117V AC, 

Sec-275V, 40Ma; 6.3V, 2A 
CR, CR~e1enium Rectifiers 6Ma DC 
SW, ABO D-Record Compensator and 

Program Selector Switches 
(Ganged) 

SW~Loudness-Volume Control 
SWa-On-Off Switch 
P.L.--6.3-V Pilot Lamp 



SIGNAL 
INPUT 

1 R2 

1 O-WA TT HIGH-FIDELITY AUDIO AMPLIFIER 

C, c. c. C7-O.047 J.l.f 400V 
C2 C3-20 J.l.f 350V 

TO C4-IOO J.l.J.I.f 500V 
FILAMENTS Cs-30 J.l.f 50V 

C.-I5 J.l.f 450V 
C lO Cll-30 J.l.f 450V 
R,-560 K 
R2 R 4-lOO K 
R3-2.7 K 

6C4 

R.-220 K 
R6 Rll R'6 R'7-470 K 
R 7-3 K 
R s-200 K 
R.-47 K 
R lO-22 K 
R12-2 K 
R13 R'4-24 K 
Ru; R,r-I K 
R,.-2650 5 Watt 
R20-6.8 K 
R 21-l0 K I Watt 
R 22-1 K 2 Watt 
R 23-lOOO Pot. I Watt 

6V6-GT 

4 

T,-Power Transformer: 
Pri-1l7V 60 CY 
Sec-650V CT. 100Ma; 5V, 2A; 6.3V, 
2A 

T 2-Output Transformer: lOKflCT to Voice 
Coil 40, 80, and i6Q Taps 

SW -On-Off Switch 

All Resistors 72 Watt Unless Otherwise Specified 



CI C7 C9~Trimmer Capacitors 
C2--27 p.p.f 
C3 C4--D.05 p.f 400V 
C5-68p.p.f 
C6-265 p.p.f 
C8-47p.p.f 
CID-56 p.p.f 
Cll-lOO p.p.f 
C12--D.OO6 p.f 400V 
C13 Cl4-100 p.p.f 
Cl5--D.25 p.f 400V 
Cl6--0.004 p.f 400V 
C17--D.005 p.f 400V 
C18 C19--D.01 p.f 600V 
C2D-20 p.f 25V 

AUTOMOBILE RADIO RECEIVER 

RI2 '7 

TO 12 VOLT FUSE SPI SWI 
BATTERY ~o.....~ __ /'lf'GO~-----*---------l 

14 AMP .:r:.C2. 
-.. 

C21 C22-20 p.f 450V 
C23 C25--D.5 p.f lOOV 
C24--D.02 p.f 1600V 
C26--0.003 p.f 600V 
LI L4-RF Coils 
L2-RF Choke, 80 p.H 
L3-IF Trap 
L5-0sc. Coil 
L6-Vibrator Hash Choke 
Rl RI9 R2G-470 K 
R2-10 K lWatt 
R3-330 K 
R4R7-47 K 
R5-2200 
R6-12 K lWatt 

All resistors 72 watt unless otherwise specified 

R8-1 Meg 
R9-470 
RID-250 K Pot. Tapped at 125 K 
Rll R16-10 Meg 
R12-22 K 
R13 R17 R18-220 K 
Ri4-1 Meg Pot. 
R15-1.5 K 
R21-3300 2Watt 
SWI-On-Off Switch 
SPI SP2-8park Plate Capacitors 
Tl T2-262KC IF Transformers 
T3-Output Transformer 
T4-Power Transformer 

N 
N .... 



30-WATT CLASS AB2 AUDIO AMPLIFIER 

R,-500 K Pot. 
R 2-2 K 1 Watt 
R 3-150 K 1 Watt 
R.-12 K 2 Watt 
R6 R. R ,r-470 K Y2Watt 
Rs-2.7 K Y2 Watt 
R7 Rs-47 K Y2 Watt 
RlO Rn-5 K 1 Watt 
R13 R ,4-250 K 1 Watt 
R'6 R 20-500 K 1 Watt 
R'6 R ,.-1.2 K 1 Watt 
R'7 R ll!-10 K 1 Watt 
R 21-I5 K 10 Watt 
R 22-I5 K 25 Watt Pot. 
R 23-5 K 10 Watt 
R 24-5 K Pot. 4 Watt 
R:m-22n 1 Watt 

C,-{).05 /-If 400V 
C2-O.01 /-If 400V 
C7 C'O Cn C'2 C,3-16 /-If 450V 
C3 C4-{).04 /-If 400V 
C6 C6-{).I/-1f 400V 
Cs C.-25 /-If 50V 
C'4 C,6-40 /-If 150 V 
CR,-Selenium Rectifier 100 Ma DC 
L,-Choke 4 HY 60n 250 Ma 
L2-Choke 16 HY 550n 50 Ma 
T,-Power Transformer: 

Pri-1l7V 60 CY 
Sec-435-0-435V, 250 Ma; 5V, 3A; 

6.3V CT, 3A; 80 Volt Bias Tap. 
T.--Output Transformer 6600n CT to 

Voice Coil 



FM TUNER 

A NtrIDTENNA C3 2 
CI 

C ,ql 
2 

LI , 
17 , , 

---L---------- 1 

CI-12 J.l.J.I.f 
C2 C2S C29-Tuning Capacitors 

and Associated Trimmers 
C3 C7 C24-47 J.l.J.I.f 
C4 C5 CS C20 C23-0.00I J.l.f 
C6-3.3 J.l.J.I.f 
C9 CIO Cll CI2 CI3 CI4 CI5 C22-

0.005 J.l.f 
CI6 CI7 C2I-270 J.l.J.I.f 
CIS-IO J.l.f 50V 
CI9-0.05 J.l.f 
C25-10 J.l.J.I.f 
C26 C27-20 J.l.f 350V 

LI-Antenna Coil 
L2 L3-RF Coils 
L4-0scillator Coil 
RI R3-470 K 
R2 RI2 RI9-6SQ 
R4 R7-IO K 
R5-1 Meg 
R6-IOO K 
RS-150Q 
R9 RI3 R20-6S K 
RIO RI4-2.2 K 
Rll-47Q 
R15-1.5 K 

All resistors ~ watt unless otherwise specified 

~21 

RI6 RI7 R22-6.S K 
RIS-I K 
R2I-22 K 
R23-1.5 K 5Watt 
R24-I Meg Pot. 
SWI-On-Off Switch 
TI-Power Transformer: 

Pri-1l7V,60CY 
Sec-4S0V CT, 50Ma; 6.3V, 

2.5A 
T2 T3-IO.7 Mc IF Transformers 
T4-IO.7 Mc Ratio Detector 

Transformer 

N 
N 
01 



AAD. 

20-WA TT HIGH-FIDELITY PREAMPLIFIER 
AND AMPLIFIER 

SWITCH PO SITIONS 

I. EUA 78 S. COL 

2. LONDON 

AUXIIO-++-' 

Aux.~~~~~ 
3. AES 

.. RIAA 

8. RADIO 

7. AUX. I 

•. AUx.2 

117V 

5 .... P 

POWER AMP. AND POWER SUPPLY CHASSIS 

Cl-2 p.f 100V 
C2 C3 C4 C28 C29-{).047 pi 4()()V 
C5---750 ,.,.",f 400V 
C6-{).002 pi 400V 
C7-{).OI pi 400V 
C8 CI2 C26 C27--D.I pi 400V 
C9 Cll-O.0047 ~f 400V 
CtO CI6 C25-100 p.~ 4DOV 
C13-O.022 pf 40QV 
C14 C17--O.D045 p.f 400V 
Cl&-200 p.pi 400V 
Cl8-0.0Ql p.£ 400V 
CI9 C2!)-30 pi 350V 
C21 C22-40 p.f 450V 
C23-100 p.f SOV 

?,~5t4~ggV 
RI R5 R20 R22 R23 R26-IOO K 
R2 R3-500 K Pot. 
R4-5100 
R6 R8-3.3 Meg 
R7 RU-270 K 
R9 RIO R24 R30 R34 R35-470 K 
R12-2.7 Meg,,=5% 
R13--62 K±5% 
R14 R41 R42-24 K±5% 
Rl5---20 K =5% 
Rl6-15 Kd=5% 
R17-10 K±5% 
Rl8-1.5Meg 
Rl9 R27-1 Meg Pot. 
R21--680n 

R25 R51 R52-1 K 
R28---500 K Pot. CT 
R29-3K 
R31 R32-50 K 
R33-5 Meg Pot. Tapped at 175 Kand 310 K 
R36--1.6 K 
R37-120 K 
R38-l00 K lWatt 
R39-22 K 
R4Q-IOOn Pot. 
R43 R44-1 Meg 
R45-1.5K 
R46 R47 R5&-20 K 
R48-10 K 2Watt 
R49 R50-150 K 
R53-250n 5Watt 
R55-7.5 K 2Watt 
R54-25 K 5Watt 
SWI-Rumble Filter Switch 
SW2ABC-Record Compensator and Input 

Selector Switch 
SW3--on-Off Switch 
TI-Power Transformer: Pri-117V, 60CY, 

120Watt 
Sec-760V CT 
115 Ma; 6.3V, 4A; 
5V,2A 

T2-Output Transformer: Pri-9000n CT 
Sec-4, 8, 16n VC 

All resistors V2 watt, ::1:=10% unless 
otherwise specified 

227 

+220V 

16-"-



Notes: 

I 

CONSTRUCTION DATA FOR 
LOUDSPEAKER ENCLOSURES 

CHao SE DIMENSIONS 
TO FIT AVAIL"BLE 
SPACE AND TO PRO
VIDE I OR 10 cu. fT. 

ENCLOSED VOLUME 
A5 DESIRED 

A; AT LEAST 1/2 B 

C = 12" MIN. INSIDE 

(APPROX. 16" TO 
IS" PFIf[F[RRED) 

SPEAKER MTG 
HOLE II' OIA 

L V 
I--A~ 

DRILLIIliG PLAN 6 cu. FT. ENCLOSURE 

RECTANGULAR ENCLOSURES 

/------------
/ 

I 

ENCLOSURE~ -, CORNER 

DRH.LING PLAN 10 cu. FT. ENCLOSURE 

I 
SPEAKER MTC 

I MOUNTING 

I 11.518" OIA. 

1 
I, I 

0 " 
1/4" OIA 

" I " " I, 
I " 0 I, 

1")( 2" 

1 
" I 

31 HOLES 

I 3/4" OIA. ON 
3 112- CENTERS 0 

I 0 0 0 0 

OUTSIDE 1-DIMENSIONS cu. FT. -- -- -- -- -- -- -
24" I 2~ 1/2" 

C e 1/2" 
0 2~ 1/2" I 

10 
cu f'T I A 24" 

B 25 1/2" I c e 112" 
0 40" 

I 

Use plywood at least ~" thick for 6 cu ft size, and %" thick for 10 cu ft size. Line back, 
bottom, and one side of rectangular enclosure, and bottom and two back sides of comer 
enclosure with one to two inches of soft acoustic material, such as fiberglass. Glue all joints. 
Make back or front removable if speaker is to be mounted on inside surface of mounting board. 

Recommended Speakers-G-E Al-400 (40-15000 CPS) or 1201A or 1203A (50-13000 CPS) 




