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TRANSMITTING TUBE
HANDBOOK

This HANDBOOK has been prepared to meet the de=
mand for a ready reference to the characteris—
tics of certain RCA tubes employed in radio
transmitters and associated equipment. The ma-
terial is compiled in loose-leaf form in order
that gdditions and revisions may be made as con-
ditions require.

The first part contains general information on
RCA Transmitting Tubes, while the second part
consists of data and curve sheets on the various
tube types arranged in sequence.

Each data sheet gives for a particular type the
use or uses for which that type is designed as
well as maximum ratings, typical conditions of
operation, physical dimensions and terminal con—
nections. This information is supplemented by
average characteristics curves.

The RCA Transmitting Tube Handbook will prove
helpful to anyone who has need for concise data
on our transmitting types.’ If further data on
any type are desired, we shall be glad to be of
assistance.

RCA RADIOTRON DIVISION
RCA MANUFACTURING COMPANY, INC.
HARRISON, N. J.
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TRANSMITTING TUBE
SECTION

In this section, data are given for certain RCA
tubes mainly employed in radio transmitters and
associated equipment.

Attention is directed to the general information
found in the first few pages of this section.
Following the Contents is the Index. This has
been so arranged asto classify the various tubes
by (1) use, and (2) power output. Nith this ar-
rangement, it is easy to select the type best
suited for the desired requirements.

The information following the Index is of perti-
nent value to the tube user. It is based on ex-—
perience gained in the design, manufacture, and
operation of transmitting tubes over a lLong per—
iod.- By following this information, therefore,
the user will obtain the most satisfactory oper—
ating performance from the various types.

Requests for further technical data on any RCA
tube type should be addressed to the Commercial
Engineering Section, RCA RADIOTRON DIVISION, RCA
Manufacturing Company, Inc., Harrison, N. J.




TRANSMITTING TUBE
SECTION CONTENTS

(Reference is to front of sheet only)
Section Introduction 838 Data Jun 1, 1937
Section Contents Jul 2, 1937 92C-4404
List Prices Mar 1, 1937 | 841 Data Apr 5, 1937
Section Index Jan 15, 1937 Data 2 Jan 15, 1936
Section ‘Index 2 Jan 15, 1937 | 842 Data Mar 1, 1934
Ratings Jan 15, 1936 843 Data Feb 15, 1935
Ratings vs. Frequency Nov 16, 1936 Data 2 Jan 15, 1935
203%9?3*;463 Apr 5, 1937 | 844 Data Jul 20,1933 (11-34)
204-A Data Oct 10, 1936 (6-3¢) | 545 Data JonCla, 1936
Data 2 Jul 11, 1928 (4-36) | 846 Data Jul 17, 1935 (1-36)
207 Dota Nov 7, 1935 (9-36) botayg |, Mer 9. 193R136)
[9);?-42550 Jan 15, 1936 925-5554
925-5491R1 848 Data Nov 14, 1935 (9-36)
211 Data Sep 30, 1936 Data 2 Nov 14, 1935 (1-36) «
Data 2 Jan 15, 1936 925-5494R1 e
92C-4538 849 Data Sep 23, 1935 (9-36)
*214 Data Jun 16, 1930 (7-34) Data 2 Sep 23, 1935 (1-36)
217-A Data Sep 23, 1932 (7-34) 92C-4451
*218 Data Jun 16, 1930 (7-34) | B850 Dgta Jan 15, 1937
:219 Data Jun 16, 1930 (7-34) | go) poc Sep 23, 1935 (4-37)
520-B Data Jan 15, 1936 -
92C-4529 ata 2 Sep 23, 1935 (1-36)
800 Data Apr 5, 1937 22C:A455
Data 2 Jan 15, 1936 852 Data Sep 30, 1936
CE-5377 Data 2 Sep 30, 1936
801 Dota Apr 5, 1937 | *857 Data Feb 14, 1936 (9-36)
Data 2 Jan 15, 1936 857-B Data Jan 15, 1937
802 Data Jan 15, 1937 | 858 Data Aug 18, 1936 (9-36)
‘Data 2 Jon 15, 1937 Data 2 Apr 4, 1933 (1-36)
22&043506 Jan 15, 1937 925-5500R1
I oAe0% & 4EDE 860 DSEGS—SSOI Jan 15, 1937
803 D;:’m , JS:: ;g :gg; 861 Data Jan 15, 1937
Dt 3 Sep 30, 1936 gg&o 2 Apr 18, 1933 (9-36)
92C-4749 ! ~2350
804 Data Sep 30, 1936 | 862 Dota Jun 5, 1935 (1-36)
Data? Sep 30, 1936 3%0.42451 Jun 15, 1933 (1-36)
5 3564 Gases o2 196 925-5506
505 ng ) ,T‘" 2(;, :233 863 Dgﬁi-ssoq Nov 7, 1935 (9-36)
ata v 7
B0E DEis J:‘n 15 to37 864 Data Mar 20, 1936
Dt Jon 15 1937 | 865 Data Sep 30, 1936
807 Data Oct 19, 1936 Data 2.5 Jun 13 1936
Data 2 Oct 19, 1936
92C-4676 866 Data Sep 30, 1936
808 Data Oct 19, 1936 | 866-A Data Jan 15, 1937
Data 2 Oct 19, 1936 | 869-A Data Apr 29, 1936 (9-36)
830-B Data Mar 20, 1936 | 870 Data Sep 26, 1934 (2-35)
Data 2 Mar 20, 1936 | 871 Data Jan 15, 1937
831 Dg;g <353 Jan 24, 1935 (2-35) 872 Data Jan 15, 1937
834 Dota Jon 15 193¢ | 872-A Data Jan 15, 1937
92C-4544 f 887 Data Jun 1, 1937
835, 836 Data Jun 15, 1936 92C-4757
837 Data Jon 15, 1937 | 888 Data Jun 1, 1937
Data 2 Jan 15, 1937 Data 2 Jun 1, 1937
Data 3 Jan 15, 1937 92C-4759
92C-4589 & 4590 891 Data Apr 5, 1937
* See next page.
(continued on next poge)
JULY 2, 1937 CONTENTS

RCA RADIOTRON DIVISION
RCA MANUFACTURING COMPANY., INC.



TRANSMITTING TUBE
SECTION CONTENTS

(Reference is to front of sheet only)

(continued from preceding page)

Data 2 Jan 15, 1937
Data 3 Jun 15, 1936
892 Data Jun 15, 1936
Data 2 Jun 15, 1936
*896 Data Apr 12, 1932 (7-34)
898 Data Sep 15, 1935
Data 2 Sep 15, 1935
92C-4389
92C-4383
1602 Data Mar 20, 1936
Data 2 Jan 15, 1936
1608 Data Jun 21, 1937
92C-4729
1610 Data Jun 21, 1937
92C-4773
*1651 Data Aug 1, 1934
*1652 Data Jul 24, 1933 (1-35)
92C-4505
925-5505
*This type is not intended for use in the
design of new transmitting equipment.
Since, however, this type is required for
renewal installation in equipment designed
for it, data on this type have been included
for the convenience of users of such equip-
ment.
JULY 2, 1937 CONTENTS

RCA RADIOTRON DIVISION
RCA MANUFACTURING COMPANY, INC.
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LIST PRICES"
OF TRANSMITTING TYPES

Type Price | Tyte Price
203-A..... $15.00 | &1I...... $ 265.00
204-A. ... 97.50 | 83u...... 12.50
2075 Hs 350.00 | 835...... 18.50
. 15.00 | 836...... 11.50
204, ...... 300.00 | 837...... 8.50
217-A. ... 20.00 | 838...... 16.00
ZIT=L. oo 20.00 | 8u1...... 3.25
2h80. i 132.50 | /84201 3.25
218, ... .. 215.00 | 843, ..., 12.50
520-8..... 210.00 | 8wy, .. ... 18.00
800, ...... 10.00 | 845, ..... 15.00
801, .o 3.45 | B8Y6...... 300.00
802, . oo 3.90 | 8u8...... 325.00
808, Lo, 34.50 | 849...... 160.00
O, il 15.00 | 850...... 37.50
805 ..o e 15.00 | 851...... 350.00
806L. ..., . 2450 | 82.,.... 16.40
807....... 3.90 | 857-B 275.00
808....... 10.00 | 858...... 500.00
830-B..... 10.00 | 8e60...... 32.50

O This price list applies only in the United States of America and is
subject to change without notice.

INFORMAT ION ON PURCHASING ABOVE TYPES

Information as to where RCA Transmitting Tubes can be
purchased may be obtained from our distric: office nearest
you or from Sales Department, RCA Manufacturing Company,
Inc., Camden, N.].

MAR. 1, 1937 T E e oy e dey TRANS. TUBE PRIVCE LIST

RCA MANUFACTURING COMPANY. INC.



INDEX OF TRANSMITTING TYPES

BY USE AND TYPICAL POWER OUTPUT

CLASS A AMPLIFIERS:

A-F Amplifier and Modulator Service

TYPICAL POWER
OUTPUT (watts)

Volt. Ampl‘r.
1.6

1.6
Volt. Ampl‘r.

2000
2000

TYPEt

FILAMENT
VOLTS  AMP.

N OISt
N==0 cwlhlnlilin=
N
u

See data page

TYPICAL
PLATE VOLTS

T When Used as modulators, each of these types is capable of modulating 100%
an input to a Class C r-f amplifier of twice the power output shown.

CLASS B AMPLIFIERS:

(1) A-F Amplifier and Modulator Service (2 tubes)

TYPICAL POWER
OUTPUT (watts)

TYPEX*

FILAMENT
VOLTS  AMP.
T.5 1.25
1.5 1.25
1.5 1.25
6.3 0.9
10 3.25
5 325
10 2.0
75 4.0
10 3.25
10 3.25
10 3.25
10 3.25
10 3125
11 3.85
5.0 10
1 5.0
11 15.5
22 52
22 52
22 52
See data page
See data page
33 207
See data page

TYPICAL
PLATE VOLTS

* When used as modulators, two of each of these types are capable of modu-
lating 100% an input to a Class C r-f amplifier of twice the power output

shown.
1 Class AB operation.

(2) R-F Amplifier Service—Telephony
For operating frequencies, see sheet TRANS. TUBE RATINGS vs. FREQUENCY.

TYPICAL CARRIER
P. 0. ¢ (watts)

4

OUIAW WWNN
N
¥

# See next page.

TYPE

843
844
1602
865

FILAMENT
VOLTS  AMP.
25 2.5
25 3.25
1.5 1:25
1.5 2.0
6.3 0.9
4] 125
12.6 0.7
7.5 1.25

(Continued on next page)

TYPICAL
PLATE VOLTS

JAN. 15, 1937

RCA RADIOTRON DIVISION
RCA MANUFACTURING COMPANY. INC.

INDEX



INDEX OF TRANSMITTING TYPES
BY USE AND TYPICAL POWER OUTPUT

(Continued from preceding page)

TYPICAL CARRIER FILAMENT TYPICAL
P. 0. (watts) TYPE VOLTS AMP. PLATEVOLTS

9 807 6.3 0.9 400
12 804 7.5 3.0 1000
14 800 7.5 325 1000
16 834 1.5 3.25 1000
22 808 1.5 4.0 1250

23 830-B 10 2.0 80
30 850 10 3.25 1000
30 852 10 325 2000
30 860 10 3.25 2000
40 203-A 10 3.25 1000
40 211, 835 10 3.25 1000
40 803 10 5.0 1500
40 838 10 3.25 1000
55 805 10 325 1250
70 806 5.0 10 3000
100 204-A 11 3.25 2000
150 831 11 10 3000
150 861 1 10 3000
170 849 11 5.0 2000
300 851 1 15.5 2000
1000 846 11 51 7000
1000 520-B 22 34 7500
1000 891 See data page 6000
1000 892 See data page 6000
1000 1652 14.5 52 6000
2275 848 22 52 14000
2500 207 22 52 10000
4000 863 22 52 14000
5600 858 22 52 18000
25000 862 33 207 18000
25000 898 See data page 18000

CLASS C AMPLIFIERS:
For operating frequencies, see sheet TRANS. TUBE RATINGS vs. FREQUENCY.

(1) Plate-Modulated R-F Amplifier Service—Telephony

TYPICAL POWER FILAMENT TYPICAL
OUTPUT (watts) TYPE VOLTS AMP.  PLATEVOLTS

2 844 25 325 400

5 843 2 25! 350

8 802 6.3 0.9 400

8 1602 5 1.25 350

10 865 15 2.0 500

11 841 5 1.25 350

11 837 12.6 0.7 400
17 807 6.3 0.9 325
18 801 7.5 125 500
50 800 7.5 3.25 1000
50 830-B 10 2.0 800
50 804 ki 3.0 1000
58 834 75 3.25 1000
65 850 10 3.25 1000
75 852 10 3.25 2000
75 860 10 3.25 2000
100 203 10 3.25 1000
100 211, 835 10 3.25 1000
100 83 10 3.25 1000
105 808 7.5 4.0 1250
140 805 10 3.25 1250
155 803 10 5.0 1600
350 204-A 11 3.85 2000
360 831 11 10 3000
360 861 18] 10 3000
390 806 5.0 10 3000
425 849 11 5.0 2000

1250 851 11 155 2

(Continued on next page)

JAN. 15, 1937 INDEX
RCA RADIOTRON DIVISION
RCA MANUFACTURING COMPANY, INC.




INDEX OF TRANSMITTING TYPES
BY USE AND TYPICAL POWER OUTPUT

(Continued from preceding page)

TYPICAL POWER FILAMENT TYPICAL
QUTPUT (watts) TYPE VOLTS AMP, PLATE VOLTS

1500 846 1 51 5000
2000 520-B 22 34 6000
2500 1652 14.5 52 6000
( 3500 891 See data page 6000
3500 892 See data page 6000

5000 848 22 52
6000 207 22 52 10000
6000 863 22 52 10000
8000 858 22 52 12000
34000 862 33 207 10000
45000 898 See data page 12000

(2) Suppressor-Modulated R-F Amplifier Service—Telephony

TYPICAL CARRIER FILAMENT TYPICAL
P. 0.4 (watts) TYPE VOLTS AMP.  PLATEVOLTS
3 802 6.3 0.9 500
3 837 1266 0.7 500
16 804 15 3.0 1000
40 803 10 5.0 1500

(3) Grid-Modulated R-F Amplifier Service—Telephony

TYPICAL CARRIER FILAMENT TYPICAL
P.0.¢ (watts) TYPE VOLTS AMP. PLATEVOLTS
4 802 6.3 0.9 500
837 12.6 0.7 500
16 804 1.5 3.0 1000
40 803 10 5.0 1500

# Peak power output for any type is 4 times the output given.

(4) R-F Amplifier and Oscillator Service—Telegraphy

TYPICAL POWER FILAMENT TYPICAL
OUTPUT (watts) TYPE VOLTS AMP. PLATEVOLTS
5 843 2% 25 350
6 844 25 3.25 400
9 1602 25 1.25 350
10 802 6.3 0.9 400
( 11 841 1.5 1.25 350
14 865 1.5 2.0 625
20 801 7.5 1.25 500
20 837 12.6 0.7 500
25 807 6.3 0.9 400
50 800 15 3.25 1000
58 834 15 3.25 1000
70 830-B 10 2.0 800
80 8 75! 3.0 1250
100 20; 10 3.25 1000
( 100 211, 835 10 3.25 1000
100 838 10 3.25 1000
100 850 10 3.25 1000
120 808 7.5 4.0 1250
135 852, 10 3.25 2500
135 860 10 3.25 2500
160 803 10 5 1500
170 805 10 325 1250
350 204-A 1 3.85 2000
425 849 11 5.0 2000
450 806 5.0 10 3000
( 540 831 11 10 3000
540 861 11 10 3000
1250 851 11 15.5 2000
3000 846 11 51 6000
4000 1652 14.5 52 6000
5000 520-B 22 34 7500
(Continued on next page)
. JAN. 15, 1937 INDEX 2

RCA RADIOTRON DIVISION
RCA MANUFACTURING COMPANY, INC.



INDEX OF TRANSMITTING TYPES
BY USE AND TYPICAL FOWER OQUTPUT

(Continued from preceding page)

TYPICAL POWER FILAMENT TYPICAL
OUTPUT (watts) TYPE VOLTS AMP, PLATE VOLTS
10000 848 22 52 10000
10000 891 See data page 10000
10000 892 See data page 10000
14000 863 22 52 12000
15000 207 22 52 12000
22400 858 22 52 18000
100000 862 33 207 18000
100000 898 See data page 18000
RECTIFIERS:

(1) Half-Wave, Mercury-Yapor

MAX, MAX. MAX. FILAMENT
AV.PLATE PEAK PLATE  PEAK INVERSE  TYPE
AMPERES AMPERES VOLTS VOLTS  AMP.
0.125 05 5000 10-60° 71 25 20
0.25 1.0 { TReea %;:gg} 866-A 25 50
0.25 10 7500 10-60° 866 25 50
1.25 5.0 7500 10-60° 872 5.0 10
125 5.0 { s 2070 } 872-A 50 675
25 10 20000 25-60° 869-A 5.0 18
10 40 000 Zasens 857" 50 30
10 40 aood 220 ms1-8  sa 3@
5 450 ieooo donil sigl  Blol 65

Where two ratings are given for any type, better temperature control is required
for the higher rating.

(2) Half-Wave, High-Yacuum

MAX, MAX.
PEAK PLATE PEAK INVERSE TYPE FIEAMEINT
AMPERES VOLTS VOLTS  AMP.
0.6 3500 217-A 10 325
0.6 7500 217-C 10 325
0.75 11000 1651% 11 1275
075 50000 2184 11475
1.0 5000 836 25 5.0
25 50000 219m 22 235
75 50000 2148 22 52
= Only for renewal use.
JAN. 15, 1937 INDEX 2

RCA RADIOTRON DIVISION
RCA MANUFACTURING COMPANY, INC.



TRANSMITTING TUBE RATINGS

The filament or heater voltage given on the DATA pages
is a normal value unless otherwise stated. This means that
transformers and/or resistances in the cathode circuit
should be designed to operate the filament or heater at
rated value for full-load operating conditions under aver-
age |ine-voltage conditions. Variations from this rated
value due to line voltage fluctuation or other causes,
should not exceed plus or minus 5%, unless otherwise speci-
fied.

In general, the filament of a transmitting tube may be
operated with either a.c, or d.c. A.c. is usually employed
unless d.c., is necessary from the standpoint of hum. With
a-c operation, the grid return and the plate return should
be connected to the mid-point of the filament-supply wind=
ing of the transformer. When d-c is used, the return leads
should be connected to the negative filament terminal.

In case it is required to use d-c filament excitation
on any filament type for which the data are given on an a-c
basis, the grid-bias values as given on the respective DATA
pages should be decreased by an amount approximately equal
to one-half the rated filament voltage and be referred to
the negative filament terminal instead of the mid-point (as
in a-c operation).

In the rating of RCA transmitting tubes,certain values
on the DATA pages are given as MAXIMUM. These are |imiting
values above which the serviceability of the tube will be
impaired from the viewpoint of life and satisfactory per~
formance. If these limiting values are not to be exceeded
under the usual operating variations, it will be necessary
to determine the amount of voltage fluctuation due to |ine-
voltage variation, load variation, and manufacturing varia-
tion in the apparatus itself. Average design values must
then be decided upon so that maximum ratings will never be
exceeded under the usual operating conditions.

Each maximum rating must be considered in relation to
all other maximum ratings, so that wunder no condition of
operation will any maximum rating be exceeded. For example,
consider a tube with the following maximum ratings for
Class B r-f service: d-c plate voltage, 1250 max. volts;
d-c plate current, 150 max. ma.; and plate input, 150 max.,
watts. From these maximum ratings, it is apparent that when
the maximum plate voltage of 1250 volts is used, the plate
current must be reduced so that the maximum plate-input rat
ing of |50 watts is not exceeded. Likewise, and for the
same reason, when the maximum plate current of |50 milliam-
peres is used, the plate voltage must be reduced.

The DATA pages also show Typical Operation values for
each respective tube type in its recommended classes of op-

(continued on next page)

Ss 0, 1550 RCA RADIOTRON DIVISION TARINGS
RCA MANUFACTURING COMPANY, INC.




TRANSMITTING TUBE RATINGS

(contlnued from preceding page)

eration, These values must not be considered as ratings,
in as much as the tube can be used under any suitable con-
ditions within the Maximum Ratings to obtain the required
output. The output value for any operating condition is an
approximate tube output, i.e., tube input minus plate loss.
Circuit losses must be subtracted from tube output in de-
termining useful output. Output values are approximate and
are not to be used as output ratings.

The typical values of d-c grid current and driving
power shown for triodes and tetrodes in Class B r-f service
and in Class C service are subject to wide variations de-

_pending on the impedance of the load circuit. High-imped—
ance load circuits require more grid current and driving
power to obtain the desired output. Low-impedance circuits
need less grid current and driving power, but plate circuit
efficiency is sacrificed. The driving stage should have a
tank circuit of good regulation and should be capable of
delivering considerably more than the required driving
power.

The typical operating values have been given in order
to show concisely some guiding information for the use of
each type. Since any transmitting type may be used under
widely different conditions within Maximum Ratings, we sug-
gest that you write us before you proceed with the design
of equipment.

JAN. 15, 1936 RATINGS
RCA RADIOTRON DIVISION
RCA MANUFACTURING COMPANY, INC.
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vs. OPERATING FREQUENCY

TRANSMITTING TUBE RATINGS

The MAXIMUM RATINGS given for each type
pages apply only when
not higher than that shown in the 2nd column below.

frequency is raised above this value,

the type

on

its data

is operated at a frequency

As the

the radio-frequency

currents, the dielectric losses, and the heating effects in-
Increasing the frequency to that of the 3rd column

crease.

requires

decreasing

of plate voltage
that at the frequency of the 3rd column,

ceed 75% of the MAXIMUM RATINGS.

to that of the 4th column
that at the frequency of the 4th column,
and plate input will

In the 5th column

and plate
they wi
Increasing the

input so
Il not ex—
frequency

requires a further decrease such
the plate voltage

not exceed 50% of the MAXIMUM RATINGS.

are given

the resonant f

requencies

RCA RADIOTRON DIVISION
RCA MANUFACTURING COMPANY. INC

of the tubes alone. Each of the resonant values is obtained
with the shortest practical connection between grid and
plate.
Max, Freq, Max. Freq. Max. Freg. Resonant,
Tube  for 100% for 75% for EO% Frequency
Type Rated Max. Rated Max. Rated Max. of Tube
Plate Volts & | Plate Volts & | Plate Volts & Only
Plate Input Plate Input Plate Input
Megacycles Megacycles Megacycles Megacycles
203-A 15 30 80 100
204-A 3 10 30 50
207 1.5 7.5 20 60
211 156 30 80 100
520-B 2 - - |~
800 60 100 180 300
801 60 78 120 170
802 30 55 110 150
803 20 35 70 115
804 15 35 80 140
805 30 45 85 115
(] 2 So (00 t
80'78 4 60 % 80 155 155 ’7
808 30 60 130 _72
830-B 15 30 60 90
831 20 30 60 100
834 100 170 350 500
835 20 40 100 120
837 20 35 80 1285
838 30 50 120 140
841 6 45 170 170
843 6 50 200 200
844 8 45 155 155
846 50 100 150 200
848 1.5 7.5 20 80
(continued on mext page)
NOV. 16, 1936 RATINGS vs FREQ.
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TRANSMITTING TUBE RATINGS
vs. OPERATING FREQUENCY

(continued from preceding page)
Max. Freg. Max. Freg. Max, Fregq. Resonant
Tube for 100% for 7% for 50% Frequency
Type Rated Max. Rated Max. Rated Max. of Tube
Plate Volts & Plate Volts & | Plate Volts & Only
Plate Input Plate Input Plate Input
Megacycles Negacycles Megacycles Megacycles
849 3 10 30 40
850 13 35 100 130
851 3 g 15 28
852 30 70 120 210
858 15 20 40 65
860 30 70 120 195
861 20 30 60 100
862 1.5 2 & b
863 15 7.5 20 60
865 15 30 70 125
891 1,5 .5 20 60
892 1.5 7.5 20 60
808 1.5 - - =
1602 6 45 170 170
NOV. 16, 1936 RATINGS vs FREQ.

RCA RADIOTRON DIVISION
RCA MANUFACTURING COMPANY. INC.




DEFINITIONS

Definitlons taken from the 1932 Report of the Standards Committee of
the I.R,E. are followed by the definition number In the report.

AMPLIFICATION FACTOR (u) is a measure of the effectiveness
of the control electrode voltage relative to that of
the plate voltage ‘upon the plate current. It is the
ratio of the change 1in plate voltage to a change in
control electrode voltage in the opposite direction,
under the condition that the plate current remains
unchanged. As most precisely defined, the term refers
to infinitesimal changes as indicated by the defining
equation,

Oep, .
= —[———] lp constant
deg 13-043

CLASS A AMPLIFIER: An amplifier in which the grid bias and
the exciting grid voltage are such that the plate
current through the tube flows at all times.

The ideal Class A amplifier is one in which the
alternating component of the plate current is an ex-—
act reproduction of the form of the alternating grid
voltage, and the ' plate current flows during the 360
electrical degrees of the cycle.

The characteristics of a Class A amplifier are low
efficiency and output. 13-2014

CLASS' AB AMPLIFIER: An amplifier in which the grid blas and the
excltlng grid voltage are such that the plate current flows
during appreclably more than 180 electrlical degrees but less
than 360 electrical degrees of the cycle. This has been called
Class "A prime".

The characteristics of a Class AB ampllfler are efflclency
and output' intermediate to those of a Class A and a Class B
amplifier. The ldle plate current and attendant dissipation
may be made substantlally less than 1s possible with Class A
amplifiers.

CLASS B AMPLIFIER: An amplifier in which ‘the grid bias is
approximately equal to the cut-off value so that the
plate current is approximately zero when no exciting
grid voltage is applied, and so that the plate cur-
rent in each tube flows during approximately one half
of each cycle when an exciting grid voltage is present.

The ideal Class B amplifier 1is one in which the
alternating component of plate current is an exact
replica of the alternating grid voltage for the half
cycle when the grid is positive with respect to the
bias voltage, and the plate current flows during 480
electrical degrees of the cycle.

The characteristics of a Class B amplifier are
medium efficiency and output. 12-2C2

CLASS BC AMPLIFIER: An amplifier in which the grld bias and the
exciting grld voltage are such that the plate current flows
during less than 180 electrical degrees but yet for aconsider=
able part of the cycle.

(continued on mext page)

APR. 19, 1934 DEFINITIONS
RCA RADIOTRON COMPANY, INC,




DEFINITIONS

(continued from preceding page)

The characteristics of a Class BC amplifier are efficlency
and output 1intermediate to those of a Class B and a Class
amplifier. Class BC amplifiers are not in general use.

CLASS C AMPLIFIER: An amplifier in which the grid bias is
appreciably beyond the cut-off so that the plate cur-
rent in each tube is zero when no exciting grid volt-
age is present, and so that the plate current flows
in each tube for appreciably 1less than one half of
each cycle when an exciting grid voltage is present.

Class C amplifiers find application where high
plate-circuit efficiency is a paramount Tequirement
and where departures from linearity between input and
output are permissible.

The characteristics of a Class C amplifier are
high plate-circuit efficiency and high power output.

13-203

CONVERSION ‘TRANSCONDUCTANCE (s.) is a characteristic as-
sociated with the mixer (first detector) function of
tubes and may be defined as the ratio of the inter-
mediate~frequency (i-f) current in the primary of the
i~f transformer to the applied radio-frequency (r-f)
voltage producing it; or more precisely, it is the
limiting value of this ratio as the r—f voltage and
i-f current approach zero.

When the performance of a frequency converter is
determined, conversion transconductance is used in
the same way as mutual conductance is used in single-
frequency amplifier computations.

DIRECT CAPACITANCE is the quotient of the charge, produced
on one conductor by the voltage between it and an-
other conductor, by this voltage, all other conduct-—
ors in the neighborhood being at the potential of one
of the conductors. 7-012

INPUT CAPACITANCE of a vacuum tube is the direct capaci-
tance between the control grid and the cathode, to-
gether with such other electrodes as are ordinarily
operated at the same signal-frequency potential as
the cathode. 13-060|

MAXIMUM PEAK INVERSE VOLTAGE is the highest peak voltage
that a rectifier tube can safely stand in the direc—
tion opposite to that in which it is designed to pass
current. In other words, it is the safe arc-back
limit with the tube operating within the specified
temperature range. The relations between peak inverse
voltage, RMS value of a-c input voltage, and d-c out-
put voltage depend 1largely on the individual charac-
teristics of the rectifier circuit and the power sup-
ply. The presence of line surges, keying surges, or

(continued on mext page)
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any other transient, or wave-form distortion may
raise the actual peak voltage to a value higher than
that calculated for sine-wave voltages. Therefore,
the actual inverse voltage, and not the calculated
value, should be such as not to exceed the rated
maximum peak inverse voltage for the rectifier tube.
A cathode-ray oscillograph or a spark gap connected
across the tube is useful in determining the actual
peak inverse voltage. In single-phase, full-wave
circuits with sine-wave input, the peak inverse
voltage on a rectifier tube is approximately 4.4
times the RMS value of the plate-to-plate voltage
applied to the tubes. 1In single-phase, half-wave
circuits with sine-wave input and with condenser
input to the filter, the peak inverse voltage may be
as high as 2,8 times the RMS value of the applied
plate voltage. In polyphase circuits, the peak in-
verse voltage must be calculated for the individual
case.

MAXIMUM PEAK PLATE CURRENT is the highest peak current

that a rectifier tube can safely stand in the direc-
tion in which it is designed to pass current. The
safe value of this peak current in hot-cathode types
of rectifiers is a function of the electron emission
available and the duration of the pulsating current
flow from the rectifier tube during each half cycle.
In a given circuit, the value of peak plate current
is largely determined by filter constants. If a
large choke is used in the filter «circuit next to
the rectifier tube(s), the peak plate current is not
much greater than the load current; but if a large
condenser is used in the filter next to the recti-
fier tube(s), the peak current is often many times
the load current. 1In order to determine accurately
the peak current in any circuit, the best procedure
usually is to measure it with a peak-indicating
meter or to use an oscillograph.

MODULATION FACTOR is the ratio of the maximum departure

(positive or negative) of the envelope of a modu-
lated wave from its unmodulated value to its unmodu-
lated value.

NOTE: In linear modulation the average amplitude of the enve-
lope 1s equal to the amplitude of the unmodulated wave provid-
ed there Is no zero-frequency component in the modulating-sig=
nal wave, For modulated-signal waves having unequal positive
and negative peak values, bLoth modulation factors must be
glven separately. 4-009

XUTUAL CONDUCTANCE (g,), or CONTROL-GRID—PLATE TRANSCON-

DUCTANCE (s,) is the name for the plate current to

(continued on next page)
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control-grid voltage transconductance, Symbolically,

dip

Bx= Snis [ ] €p constant

See Transconductance.

OUTPUT CAPACITANCE of a vacuum tube is the direct capaci-
tance between the output electrodes (usually the
plate and the cathode) together with such other
electrodes as are ordinarily operated at the same
signal-frequency potential as the cathode. 13-061

PLATE RESISTANCE is the ratio of a change in plate volt-
age to the change in plate current produced thereby,
all other slectrode voltages being maintained con-
stant. As most precisely used, the term refers to
infinitesimal changes as indicated by the defining
equation,

dep
1 el
p Qip

POWER AMPLIFICATION is the Ttatio of the power delivered
by the output circuit of an amplifier, or other four-
terminal network containing a source of local power,
to the power supplied to its input circuit. 3-004

TRANSCONDUCTANCE is the ratio of the change in the cur-—
rent in the circuit of an electrode to the change in
the voltage on another electrode, under the condi-
tion that all other voltages remain unchanged. As
most precisely used, the term refers to infinitesi-
mal changes as indicated by the defining equation,

[Bla

] e constant
13-046

UNDISTORTED POKER OUTPUT of a vacuum tube is defined as
the power output into a resistance 1load wunder the
conditions that the total generated harmonics with a
sinusoidal excitation voltage shall not exceed five
per cent.

VOLTAGE AMPLIFICATION is the ratio of the signal voltage
available at the output terminals of an amplifier,
transformer, or other four-terminal network, to the
signal voltage impressed at the input terminals.

3-002
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TYPES OF CATHODES

THORIATED-F ILAMENT TYPES

Certain tubes have thoriated-tungsten filaments. These
are designed with current and voltage ratings in accord-
ance with the service expected of the particular type.

The operating life of the thoriated-filament types is
ordinarily ended by a decrease in electron emission. De-
creased emission, however, may be caused by the accidental
application of too high filament or plate voltage. If the
over-voltage has not been continued for a long time, the
activity of the filament can often be restored as follows:

Receiving-Tube Types - Operate the filament at its nor-
mal| voltage for 10 to 20 minutes without plate, grid, or
screen voltage. |If this is not effective in restoring the
emission, the filament should be flashed at 300% of normal
voltage for 30 seconds to | minute and then seasoned at
150% of normal voltage for 10 minutes. No plate, grid, or
screen voltage is used during these operations. Since re-
activation of the filament by the latter method involves
higher voltages than normal, it is very important to set
these filament voltages at the correct values if reactiva-
tion is to be accomplished. Even with careful adjustments,
the filaments occasionally will burn out during the pro-
cess.

Transmitting-Tube Tybes - Operate the filament at its
normal voltage for 10 minutes or longer without plate,
grid, or screen voltage. The reactivation process may be
accelerated by raising the filament voltage to not higher
than 120% of normal value for a few minutes.

These reactivation schedules are often effective in
restoring the emission of thoriated-filament tubes which
have failed after normal service. Sometimes a few hundred
hours of additional |ife may be obtained after reactiva-
tion,

COATED-FILAMENT and HEATER-CATHODE TYPES

The coated-filament types employ a coating of alkal ine-
earth compounds on a metallic base as a source of elec-
tronic emission, The metallic base carries the heating
current. For proper performance of these types, rated fil-
ament voltage should be applied at the filament terminals.

Separate and distinct from these types are the uni-
potential-cathode types. These employ a metallic sleeve
within which is an electrically insulated heater element
or filament that carries the heating current. The sleeve
known as the cathode, is coated with alkaline-earth com-
pounds and serves as the source of electronic emission.

Both the coated-filament and heater-cathode types af-
ter having given normal service or after having been oper-

(continued on next page)
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TYPES OF CATHODES

(continued from preceding page)

ated at excessive voltages, may become inoperative due to
loss of emission. When such is the case, the usefulness
of these types may be considered as terminated.

TUNGSTEN=-FILAMENT TYPES

Certain tubes, especially those for high-voltage trans-
mitting applications, have pure tungsten filaments. These
are designed with voltage and current ratings in accord-
ance with the service expected of the particular type.

Since tungsten filaments must be operated at high tem-
perature, their operating |life is determined by the rate
of tungsten evaporation. Failure of the filament, there-
fore, occurs through decreased emission or burn-out.
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