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APPLICATION NOTE
ON
OPERATION OF THE 25L6 IN TYPICAL CIRCUITS

The 25L6 is a beam power amplifier tube designed primarily for use in
transformerless a-c/d-c¢ receivers. Outstanding features of this tube are
high plate-circuit efficiency, high power sensitivity, and high power out-
put at the comparatively low plate and screen voltages available for a-c/d-c
receivers. For example, under ideal conditions, with 110 volts applied to
plate and screen of a single 25L6, more than 2 watts at reasonable distor-
tion can be obtained at the grid-current point; a peak signal of only 7.5
volts is required for this output.

The internal construction of the 25L6 is similar to that of the 6L6--
both tube types utilize directed electron beams to suppress secondary elec-
trons from the plate. This feature accounts for the high plate-circuit ef-
ficiency and high power sensitivity of beam-type output tubes.

The high power sensitivity of the 25L6 permits its use in sensitive,
low-cost circuits. A single 25L6 can be driven to rated output by: (1)
a single 6Q7 used as a second detector and first a-f amplifier, (2) a 6J7
used as a biased detector, (3) a 6F7 used as an i-f amplifier and biased
detector, and (4) a 6C5 used as a biased detector. This Note describes the
operation of the 25L6 in typical circuits which use these tube types.

Typical A-C/D-C Power-Supply Unit

The circuit of the power-supply unit used in these tests is shown in
Fig. 1. 1In this power unit, R, is the series heater resistor; R. repre-
sents the resistance of the speaker field; Rs is a resistor which repre-
sents the load of one or more r-f or i-f tubes; and R. and R, are resistors
used to obtain bias voltages from the voltage drop across the filter choke,
which is connected in the negative side of the line.

This method of obtaining bias, called the choke-bias method in this
Note, has two important advantages. (1) The full output voltage of the
power-supply unit is available for plate and screen voltage. When the
choke is connected in the positive side cof the line and bias is obtained
by some other method, plate and screen vcltages are necessarily decreased
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by an amount equal to the bias. 1In an a-c/d-c receiver, this decrease in
voltage may cause an appreciable loss in power output. (2) Bias is obtained
at low cost. Other methods of obtaining bias may require the use of at least
one resistor and a high-capacity by-pass condenser; the suggested arrangement
requires only two resistors and a low-capacity by-pass condenser. However,
to complete the data in this Note, tests were also made with the conventional
self-bias circuit; in all self-bias tests, the choke was connected in the
positive side of the line.

In a-c/d-c receivers the input-filter condenser (C,) generally is
either 40 uf or 24 uf. Data presented in this Note are for these two val-
ues of C;. A low-cost filter choke was used; its d-c resistance was 200
ohms and the coil was wound on a 5/8" x 5/8" core. All tests were made at
a line voltage of 117 volts (rms).

1. Arrangement Using 6Q7 (A-F Amplifier) and 25L6 (Choke Bias)

In the test of this arrangement, an a-f signal was fed to the grid of
a 6Q7; the output of the 6Q7 was resistance-coupled to a 25L6. The bias for
each tube was obtained from the voltage drop across the filter choke, which
was connected in the negative side of the line, as shown in Fig. 1. The cir-
cuit and operating characteristics of the amplifier are shown in Fig. 2 for
the following conditions: (1) C; = 40 uf and Ry = 50000 ohms; (2) C, = 40 uf
and Rg = 9750 ohms; (3) C, = 24 f and R; = 50000 ohms; and (4) C. = 24 .f and
R; = 9750 ohms. The curves corresponding to R; = 9750 ohms depict operation
of the receiver when a weak carrier is tuned in and sufficient audio signal
is available to drive the 25L6 to rated output. The value of R; = 9750 ohms
represents the load on the power unit when a converter and i-f stage operate
at normal voltages.

The value of Rg = £0000 ohms represents the load on the power-supply
unit when a converter and an i-f stage are nearly cut off by the a-v-c
voltage. Thus, the curves corresponding to Rg = 50000 ohms depict opera-
tion when a strong carrier is tuned in and the manual volume control is
varied. Comparatively large changes in the values of Rs do not change the
distortion characteristics appreciably. As shown by the curves, 2.5 watts
at 15 rer cent distorticn is obtained at the grid-current point of the 25L6
when C; = 40 uf and R; = 50000 ohms. Somewhat higher distortion at this
output is obtained when the value of either C, or Ry is decreased. The 6Q7
did not draw grid current during this test.

2. Arrangement Using 6Q7 (A-F Amplifier) and 25L6 (Self-Bias)

In the test of this arrangement, bias for the 6Q7 and 25L6 was obtained
from individual self-bias resistors, as shown in Fig. 3. As in all self-bias
tests described in this Note, the filter choke was connected in the positive
side of the line. Hence, resistors R, and R; in Fig. 1 were not required.

The characteristics shown in Fig. 3 represent the same four conditions
described in Arrangement 1. With C, = 40 uf and R; = 50000 ohms, approxi-
mately 1.8 watts at 11 per cent distortion is obtained at the grid-current
point of the 25L6. This should be compared to the output of 2.5 watts at
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15 per cent distortion obtained with choke-bias operation for the same values
of C; and Rs. As indicated by the curves, improved performance is obtained
by using the high value of input-filter condenser.

It is sometimes desirable to remove the by-pass condenser from the cath-
ode resistor of the 25L6. With the cathode resistor not by-passed and the
grid of the 25L6 operating in the negative region, power sensitivity and dis-
tortion decrease. The characteristics of the circuit shown in Fig. 3 with
the 25L6 cathode resistor not by-passed are shown in Fig. 4. The correspond-
ing curves of Figs. 3 and 4 indicate the improvement. The decrease in sensi-
tivity is indicated in the accompanying Summary Chart.

3. Arrangement Using 6J7 (Biased Detector) and 25L6 (Choke Bias)

In the test of this arrangement, an r-f signal modulated 30 per cent at
400 cycles was fed to the input of a 6J7 used as a biased detector; the out-
put of the 6J7 was resistance-coupled to a 25L6.

The circuit and operating characteristics of this arrangement are shown
in Fig. 5. The bias for the 6J7 was obtained from the drop across a self-bias
resistor; the screen voltage for the 6J7 was held substantially fixed by means
of the resistance network shown. The bias for the 25L6 was obtained from the
drop across the filter choke, as shown in Fig. 1. The distortion character-
istics shown in Fig. 5 obtain for a bleeder resistor (Rg) of 15700 ohms and
for two values of C;, i.e., 40 uf and 24 uf. The current through R: equals
that drawn by a €K7 used as an r-f amplifier.

With C, = 40 pf, approximately 2.1 watts at 14 per cent distortion is
obtained at the grid-current points of the 6J7 and 25L6, which occur simul-
taneously; the rms carrier voltage required for this output is less than 0.7
volt.

With the 25L6 choke-biased, the use of series screen feed for the 6J7 may
not be desirable. If series screen feed is employed, the grid-current point
of the 6J7 is reached before the grid-current point of the 25L6; consequently,
in the grid-current region, the tuned circuit connected to the 6J7 is loaded
by the low input resistance of the 6J7 before high output is obtained from the
25L6. Thus, the sensitivity and selectivity of the receiver are severely re-
duced at comparatively low outputs.

4, Arrangement Using 6J7 (Biased Detector) and R25L6 (Self-Bias)

The tests described in (3) were repeated for self-bias operation of the
25L6. The results for both fixed-screen and series-screen operation of the
6J7 are shown in Fig. 6. Series-screen operation of the 6J7 is permissible
with a self-biased 25L6 because the grid-current points of both tubes are
reached simultaneously. With C, = 40 uf and with fixed-screen operation of
the 6J7, approximately 1.8 watts at 12 per cent distortion is obtained at the
grid-current point of the 25L6. No grid current is drawn by the 6J7 at this
output.
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Operation of this circuit with the 25L6 cathode resistor not by-rassed
may be undesirable. Under this ccnditicn, the €J7 draws grid current at very
low outputs; thus, the tuned circuit ccnnected to the grid of the €J7 is
loaded before the grid-current point of the 25L6 is reached.

5. Arrangement Using €F7 (I-F Amplifier, Second Detector) and 25L6

In the test of this arrangement, the pentcde secticn of a 6F7 was con-
nected as an i-f amplifier and the triode secticn was ccnnected.as a biased
detector feeding a 25L5. The circuit and characteristics of this arrange-
ment are shown in Fig. 7. The value of Rg in this test was 25000 ohms. The
current through this resistor equaled that drawn by a 6A8 operating at normal
voltages. When C, = 40 uf and the 25L6 obtains its bias from the chcke, 2.24
watts at 14 per cent distortion is obtained at the grid-current point of the
25L6; approximately 2.75 watts is obtained at the grid-current point of the
triode section of the 6F7.

When the bias for the 25L6 is obtained from a self-bias resistor, 1.€4
watts at 11.1 per cent distortion is obtained at the grid-current point of
the 25L5. Complete data for this orerating ccnditicn are shown in Fig. 7.
Operaticn with the 25L35 cathode resistor not by-rassed may be undesirable.
Under this ccndition of operation, grid current is drawn by the 6F7 at low
outputs. Hence, selectivity and sensitivity are imraired at low outputs.

These tests were ccnducted with an r-f signal modulated 30 per cent at
400 cycles applied to. the pentode secticn of the 6F7; a 4€5-kilocycle i-f
transformer coupled the signal to the triode secticn of the 6F7. The rms
signal voltages recorded in the Summary Chart are those which appear at the
grid of the triode section., Thus, the data are independent of the impedance
of the i-f transformer.

6. Arrangement Using €6C5 (Biased Detector) and 2516

The data for self- and fixed-bias operation of the 25L6 driven by a
6C5 used as a biased detector are shown in Fig. 8; the data correspcnd to those
given for the 6F7-25L5 tube complement described in Arrangement 5 and in Fig.
7. When C, = 40 f and bias for the 25L5 is obtained from the filter choke,
approximately 2.25 watts at 15 per cent distortion is obtained at the grid-
current point of the 25L5. Nearly the same results are obtained from the 6F7.
Operatiocn with the 25LS cathode resistor not by-rassed is undesirable with
this tube complement, because of the low output at which grid current flows.
The current through REs = 9750 ohms corresponds to that drawn by a 6A8 and
€K7 operating at normal voltages.

A summary of the data presented in this Note aprears in the accompanying
Summary Chart. It is ccnvenient to refer to this Chart for data at the grid-
current point of the 25L6; detailed operating informaticn is available from
the curves. The 25L6 can furnish its rated output in a variety of practical
circuits, each suitable for use in low-cost a-c/d-c receivers.
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TYPICAL A-C/D-C POWER-SUPPLY UNIT

- 1 L %
R| é o
17 Ro Ra < OUTPUT
VOLTS P [ —_— OF
60 ~ C co POWER
UNIT
R
L
R4 Rsg :
—
MIN. RES =
0.1 MEG
C- c=
FOR FOR
25L6 FIRST A-F
- J
NV
FOR CHOKE-BIAS
OPERATION
R = RESISTANCE OF HEATERS IN SERIES
R|= SERIES HEATER RESISTOR
R2=RESISTANCE OF SPEAKER FIELD, 3000 OHMS
R3=INTERNAL RESISTANCE OF ONE OR MORE TUBES
SEE TEXT AND FIGURES FOR VALUES
R4,R5= VOLTAGE DIVIDER RESISTORS FOR
CHOKE-BIAS CONDITIONS
C| =40 JUf OR 24 Uf. SEE TEXT AND FIGURES
Co=24 Uuf
" "
L = FILTER CHOKE, 200 OHMS ON % 'x %" CORE.
L IS CONNECTED IN + LEAD FOR ALL SELF-
BIAS TESTS. L IS CONNECTED AS SHOWN
FOR ALL CHOKE-BIAS TESTS.
L INDICATES cHAssIS
FIG. |
The license extended to the purchaser of tubes appears in the License Notice accompany-
ing them. Information contained herein is furnished without assuming any obligations.
FEB. 13,1937 RCA RADIOTRON DIVISION 92C-4733

RCA MANUFACTURING

COMPANY, INC.
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RCA-6Q7, RCA-25L6

TYPICAL OPERATION CHARACTERISTICS
WITH CHOKE BIAS
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RCA-6Q7,RCA-25L6

TYPICAL OPERATION CHARACTERISTICS
WITH SELF-BIA
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RCA-6Q7, RCA-25L6 RCA-6J7, RCA-25L6
TYPICAL OPERATION CHARACTERISTICS TYPICAL OPERATION CHARACTERISTICS
WITH SELF-BIAS WITH CHOKE-BIASED 25L6
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RCA-6C5,RCA-25L6 |
TYPICAL OPERATION CHARACTERISTICS

WITH CHOKE- OR SELF-BIASED 25L6
H TYPE 6C5 -
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[ [} ot in
ni H TO GRID OF 25L6 [[]
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FIG.8 POWER OUTPUT — WATTS
FEB. 18,1937 RCA RADIOTRON DIVISION 92C-4740
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