Resistance-Coupled

Amplifiers

ESISTANCE-COUPLED, audio-

frequency voltage ampiifiers utilize
simple components and are capable of
providing essentially uniform amplifica.
tion over a relatively wide frequency
range.

Suitable Tubes

In this section, data are given for
over 45 types of tubes suitable for use
in resistance-coupled circuits. These
types include low- and high-mu triodes,
twin triodes, triode-connected pentodes,
and pentodes. The accompanying key
to tube types will assist in locating the
appropriate data chart, ’

Circuit Advantages

For most of the types shown, the
data pertain to operation with cathode
bias; for all of the pentodes, the data
pertain to operation with series screen-
grid resistor. The use of a cathode-bias
resistor where feasible and a series
screen-grid resistor where applicable
offers several advantages over fixed-
voltage opersation.

The advantages are: (1) effects of
possible tube differences are minimized;
(2) operation over a wide range of plate-
supply voltages without appreciable
change in gain is feasible; (3) the low
frequency at which the amplifier cuts
off is easily changed; and (4) tendency
toward motorboating is minimized.

Number of Stages

) These advantages can be enhanced

by the addition of suitable decoupling
filters in the plate supply of each stage
of a multi-stage amplifier. With proper
filters, three or morc amplifier stages
can be operated from a single power-
supply unit of conventional design with-

Typs Chart Neo. Type Chart No.
AU 2 | 6CG7 8
JAVS 9 | 6CN7 5
3BCS/ 6EU7 9
3CES 11 | 6FQ7/

3CB6 10 | 6CG7 8
3CFé 11 6SLIGT b
4AU6 2 | 6SN7GTB 8
4BQTA 10 | 6T8A s
4BZ7 10 | 7AU7? 3
4CB6 11 | 8FQ7/

SBK7A 10 | 8CG7 8
5BQ7A 10 | 12ATé 5
5TS 5 | 12AT? 4
6AB4 4 ] 12AU6 2
6AGS 11 12AU7A 3
6ATSE 5 | 12AV6 9
6AUGA 2 | 12AX7A 9
6AV6 9 | 12AY7 1
6BCS 11 12SL7GT 5
6BK7B 10 | 12SN7GTA B
6BQ7A 10 | 20EZ7 9
6BZ7 10 | 5879P 6
6C4 3 5879T 7
6CB6 11 | 7028 9
6CB6A 11 719%P 12
6CF6 11 71997 13

T = Triede Unit ar Triode Connection
P = Pentode Unit ar Pentode Connection

KEY TO CHARTS
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out encountering any difficulties due to
coupling through the power unit. When
decoupling filters are not used, pot
more than two stages should be op-
erated from a single power-supply unit.

Symbols Used in Resistance-
Coupied Amplifier Charts

C = Blocking Capacitor (uf).

C: = Cathode Bypass Capacitor (uf).

Ce = Screen-Grid Bypass Capacitor
(uf).

Ew = Plate-Supply Voltage (volts).
Voltage at plate equals plate-
supply voltage minus drop in R,
and R

| Y

R. = Cathode Resistor (ohms).

R;x = Screen-Grid Resistor
(megohms).

R, = Grid Resistor (megobms) for
following stage.

R, = Plate Resistor (megohms).

V.G. = Voltage Gain.

E. = OQutput Voltage (peak volts).
This voltage is obtained across
R, (for following stage) at any
frequency within the flat region
of the output vs. frequency
curve, and is for the condition
where the signal level is ade-
quate to swing the grid of
the resistance-coupled amplifier
tube to the point where its grid
starts to draw current.

Note: The listed values for E, are the peak
outpat volages avallsble when the grid b
driven from a Yow-impedance source. The
listed valves for the cathode resistors are op-
timum for any pignal source. Whh a high-
impedance source, protection against sévere
distortion and loes of gain due to input joad-
ing may be oblained by the use of 1 coupling
capacitor comsected directly to the input grid
and a high-value resistor connected beiween
_the grid and ground.

General Circuit Considerations

In the discussions which follow,
the frequency (fy) is that value at which
the high-frequency response begins to
fall off. The frequency (f.) is that value
at which the low-frequency response
drops below a satisfactory value, as
discussed below. A variation of 10 per
cent in values of resistors and capaci-
tors has only slight effect on perform-
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ance. One-half-watt resistors are usually
suitable for R, Ry, R,, and R, resistors.
Capacitors C and Cp should have a
working voltage equal to or greater
than E,. Capacitor Cx may have a low
working voltage in the order of 10 to0
25 volts.

: -
§ Lo
g
£
1 a0~ fa

FREQUENCY ~—e

Triode Amplifier
Heater-Cathode Type

Capacitors C and Cy have been
chosen to give an output voltage equal
to 0.8 E. for a frequency (f.) of 100
cycles. For any other value of f,, multi-
ply values of C and C: by 100/f.. In

m
o

Diagram No. 1 e .
the case of capacitor C., the values
shown in the charts are for an amplifier
with dc heater excitation; when ac is
vsed, depending on the character of the
associated circuit, the gain, and the
value of f,, it may be necessary to in- .
crease the value of C: to minimize
bum disturbances. It may be desirable
to operate the heater at a positive volt-
age of from 15 to 40 volts with respect
to the cathode. The voltage output at
f, of “n” like stages equals (0.8)* X E,,
where E, iz the peak output voltage of
final stage. For an amplifier of typical
construction, the value of f; is well
above the audio-frequency range for any
value of R,.
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Pantode Amplifier
Heater-Cathode Type :
Capacitors C, Ci, and Cpn have
been chosen t0 give an output voltage
equal to 0.7 X E, for a frequency (f)
of 100 cycles. For any other value of
f,, multiply values of C, G, and Cp
by 100/f.. In the case of capacitor C.,

RCA RECEIVING TUBE MANUAL

an amplifier with dc heater excitation;
when ac is used, depending on the

" character of the associated circuits, ths

voltage gain, and the value of f., it
may be necessary to increass the value
of C: to mipimize hum disturbances.
It may be desirable to operate tho
heater at a positive voltage of from

the values shown in the chans are for ¢
T ‘ 15 to 40 volts with respect to the
c cathode. The voltage output at f; for
“n" like stages equals (0.7)* X E. where
Eo E. is peak output voltage of fina] stage.
Ry For an amplifier of typical construc.
Ry SRp tion, and for R, values of 0.1, 0.25,
- and 0.5 megohm, approximate values
= of f: are 20000, 10000, and 5000 cycies
Dizgram No. 2 per second, respectively.
9% R, t Ra | Coe % ¢ E* V&
@ 01 02 — .10 — — - 1 u
H 0.24 0.51 - 3700 - — —_— 14 6
0.51 19 . - 7800 v — — 16 2
0.1 024 — 1300 - - - 3 27
" oA 0.51 - 2800 — - — k) 4l
12AY7" 0.51 1.0 —_ 5700 — — — kx| k 1}
ot [w fh B - @ - - C 8%
Dia 1 . - - - -
gram 081 10 — & — — — % 3
* One triode unit. ® Peak volts,

& Coupling capacitors should be selected to give desired frequency response.

be adequately bypassoed.

Cathode resistors
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b R R Mo R L. G c L' V&
0l 01 -~ 2680 — 24 0@ 8
ol 02 — W0 — 200 Q04 1 25
\ 0] 047 — 3% - 184 00074 13 R
02 02 — 5500 — 13 0013 10 25
W 022 04 .— B30 - 100 00067 14 28
02 10 — 683 -~ 02 0008 15 28
GAB4 047 047 -— 10000 — 083 0007 13 %
] 047 10 — 12500 — 05 00M3 14 8
12AT7 047 22 — 13500 — 047 00031 18 28
: 01 0f — M7 —~ 36 009 2 3
01 02 _— 14 — 30 006 28 33
01 08 — 186 —~ 26 08 31 u
. 022 02 — 80 — 175 0040 24 33
SeeCircuit { 188 022 047 — ¥ 9~ LW 00077 3B 0N
Diagram 1 02 10 — 460 —~ L4 004 &£ B
047 047 —  6%0 — 083 00075 31 3
047 10 — 8450 — 067 00ME 3 2
047 22 —  9%00 — 055 0002 45 32
0f 01 -~ 94 — 40 o0m8 3 34
01 022 — ¢ — 31 0015 5 34
01 047 — 269 — 25 0008 78 33
022 02 — 510 — 13 005 5 B
W 02 047 — 400 — 13 0004 78 B
022 10 — 4850 — 11 006 B
047 047 — S0 — 09 000% 5 33
0y 10— w — g 000 8L
047 22 — 910 — 05/ 00030 88 2
01 01 — &0 — 25 005 54 2
0] 022 — 480 — 22 o014 15 2
01 047 - 4800 — 20 00065 91
022 022 - 7000  — 15 0013 73
W 022 047 — 780 — 13 0007 10 M
02 10 — 8100 — 11 00 12 3
047 047 _— 12000 — 0B3 0006 10 36
- 047 10 — 14000 ~ 07 00035 14 3
8 047 22 — 1500 — 06 00 1§ 4l
5

61 61 — 190 — 36 007 18 30
6ATE 01 02 — 20 — 31 0014 25 3
BCN7 01 047 — 2500 — 28 00065 2
022 02 — M0 — 22 0014 24 38
Ser-| ™ iB W - M - B oWe o3 4
6SLIGT 047 047 — 6600 — 11 00065 29 44
6T8A 047 10 —  BI00 — 03 00035 38 46
12AT6 047 22 — 90 —~ 08 0002 43 47
12SL1GT oL 01 — 150  — 44 00w 40 M
1978 01 62 — 180 — 35 0014 54 3B
: 01 047 -— 2100 — 30 00065 63 4l
02 02 — 20 — 25 0013 51 &
B BN RN

See Circuit - — - 1 -
! 047 047 — S0 — 12 0006 61 48
Diagram 1 047 10 — B0 ~— 10 0003 M S0
047 22 — 70 — 09 0002 85 5
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As Pentode
5879

See Circuit
Diagram 2

As Triode:
5879
See Circuit
Diagram |
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6FQ7/6CG7
6FQ7
6SNIGTB*
8FQ7/8CG7
s8FQ7°
12SN7GTA’

See Circuit
Diagram 1

3AV6
4AV5
6AV6
6EUT"
12AV6
12AX7A°
20EZY’
1025°

See Circuit
Diagram 1

RCA RECEIVING TUBE MANUAL

e B R R R Ca G E E° VS
0047 0047 — W8 — 3l 0063 M4 13
047 01 — 2w -~ 25 0@ 18 4
0047 022 — 250 — 21 0016 20 M4
01 0] — W o~ 18 008 15 14

% 01 02 —~ 400 — 13 0015 20 4
01 047 — 480 - 11 006 2 15
02 02 —  J000 — 08 0013 16 14
022 047 — 9100 — 065 0007 2 W
022 100 — 10500 — 060 0004 25 15
0047 0047 — 150 — 36 0066 33 4
0047 01 —- 180 — 29 005 41 14
07 02 — 260 — 22 0015 4 IS
01 0l — 250 — 1& 008 35 15

M 01 0m  — 3’6 — 14 0015 45 IS
01 04 — A — 13 007 Sl 16
02 02 — 5% — 10 0016 % I8
022 04 — 7080 — 071 0007 45 16
022 100 — 7800 — 061 00M 51 16
0047 007 — 130 — 36 0061 59 14
047 01 — 1580 — 30 002 73 15
o7 02 — 180 — 25 0015 8 16
01 01 — 20 - 19 003l 6 1§

m 0l 02 o~ W — 14 0014 & 16
01 04 — ¥ - 12 0065 % 16
022 02 — 40 -~ 095 005 68 16
022 047 — 600 — 069 00065 8 I
022 100 — 7800 — 05 0035 % 16
01 0l — M  — 27 o003 5 X
01 02 -~ 410  — 24 o003 6 3%
01 047 — 4800 — 23 8007 8 4l
02 02 — I -~ 1§ 60z 6 N

W 02 04 — MO — 14 006 9 45
022 10 — 7608 — 13 0003 11 48
047 047 - 12000 — 03 0006 2
047 10 — 1200 — 08 0063 1l 5
047 22 -~ 10 — 07 002 13 55
01 01 — B0 — 40 Q@5 I8 40
01 02 -~ 00 — 35 003 25 47
8] 04 -~ 2®  — 31 006 2 S
02 02 — W — 24 00 W S

W 02 04 — B0 -~ il 006 H 5
02 10 -~ W0 — I8 008 3 63
047 047 — 5800 — 13 0006 30 62
047 10 — B0 —~ 11 003 3% &
047 22 — M40 — 10 o002 4 68
0f 01 — 1300 — 46 07 & 45
01 02 — 150 — 40 0013 5 W
01 047 — 100 —~ 35 0006 66 57
02 02 -— 20 — 30 003 S %

™M 02 04 — W0 — 23 0006 B9 65
02 10 ~ 30 — 21 0003 79 68
047 047 — 4300 -~ 16 0006 62 89
047 10 — 5200 — 13 003 77 B
047 22 . — 500 - Ll 0002 % 75
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fa b R R K Cn G ¢ EVE

022 02 050 700 006 450 0000 12 73

022 047 0500 3900 OM3 430 0015 U 95

022 10 0640 4200 0039 400 0003 13 109

0A7T 0AT 0870 6000 00% 270 00045 156 %

W 047 10 090 600 004 300 00030 2 113

047 22 100 600 0043 280 0000 25 i3l

2199 10 10 20 1200 002 144 00028 15 119
_ 10 22 220 120 008 14 0w 21 167
Pentode 022 022 050 1570 0069 150 00088 2 8
o 02 047 060 130 0064 740 00064 38 164
622 10 060 180 0061 730 0004 45 190

047 047 112 200 0053 530 0006 35 147

1 047 10 140 350 0042 510 00@E 40 209

047 22 157 340 0040 540 00018 45 250

10 10 250 G500 0039 280 0004 % 119

10 22 340 7500 00% 230 0015 N 277

. 022 02 0600 %00 008 112 00085 52 182
See Circuit 022 047 0§0 1010 0076 105 00052 65 2%
Diagram 2 02 10 0720 1100 00% 100 0N\ 77 25
04T 047 125 1550 0060 70 00M4 4l 2

M 047 10 14 30 0053 64 0007 72 2%

047 22 145 200 005 63 00019 8 345

10 10 300 4100 000 42 00022 5T 2%

10 22 330 4340 00U 35 00016 4 3

0047 007 — 122 -~ 33 0060 8 12

47 01 — M1 — 28 00 10 13

0047 02 — W0 — 24 006 11 13

016 01 — 2% -— 180 0@ 9 13

® 010 02 -~ % — 124 005 12 13

010 04 — W0 — 110 DO 14 14

02 02 — 50 — 0] 005 2 12

(2 04 — &0 — 051 oM 16 12

. _ 0z 10 — 9% — 04 0045 18 12
0047 OO — 733 — 40 0061 16 I

7199 0M7 01 — BB — 35 0M2 20 M
04T 022, —. M8 — 23 006 24 15

010 01 — M3 — 20 0® I W

Triode |8 010 02 — 202 — 16 0016 24 1
Unit | g8 04 — 252 — 12 008 % 13
o 622 02 — 430 — 019 005 4 1
0z 04 — 6 — 05 oM B 12

02 10 — 8060 - 047 00M6 41 12

007 07 — 54— A0 006t 2 IS

047 01 — 7% — 35 0@ B IS

A A SO ¢ S S S

SeeCircuit | 399 - 519 022 — 1613 — 17 005 41 4
Diagram 1 010 047 — 2043 — 131 00018 51 4
02 02 - AW -~ 0% o5 % 13

02 04 — M0 — DS oo 51 13

02 10 — 430 — 05 4085 55 13




