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FOR THE RADIO ENGINEER
13.5 WATT PUSH-PULL 2A3 AMPLIFIER
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The 7 watt amplifier described in Radiotronics  the additional expense is justified in order to
No. 77 is ideally suited to applications in the obtain this output. The conditions of operalion
average home radio receiver or pickup amplifier. published for Radiotron 2A3 Valves show iwo

In certain cases a higher output is required and typical cases in which an output of 10 watts is
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13.5 WATT PUSH-PULL 2A3 AMPLIFIER—Continued

obtained on self-bias and 15 watts with fixed bias.
It is obvious Lhat the greater power outpul and
less distortion given by fixed bias operalion have
distincl advantages but it is necessary lo employ
a separale rectifier and filter for the bias supply.
In the circuil now to be described, a compromisc
has been made and an output of 13.5 watls has
been found possible from two Radiotron 2A3
valves operating on semi-fixed bias. In order to
give complete protection to the 2A3 valves the
resistance of each grid circuit has been kept to the
timit of 50,000 ohms as recommended for fixed bias.

In order to do this without overloading the pre-
vious stage, it was found necessary to use a power
triode which could be operated on a plate load
resistance of 10,000 ohms. Radiotron 42 operated
as a triode enabled this to be done with a minimum
of distortion. It should be noted that the plate
current drawn by each 42 valve is limited by
the fact that they are resistance coupled. The
10,000 ohm resistors should each be of 2 watt
rating in order to carry the plate current. In
order to excite the grids of the two 42 valves, a
somewhat similar arrangement to that adopted for
the 7 watt amplifier has been used with success. The
complete amplifier therefore incorporates one 6C6
resistance coupled pentode followed by one 6CG
connected as a triode and operating as a phase
splitter, two 42’s operated as push-pull resistance
coupled triodes, exciting two 2A3’s. Grid stopping
resistances, each of 1,000 ohms, are shown in the
2A3 grid circuits in order to minimise the instabil-
ity occurring at the grid current point on overload.

Provision has been made for a radio tuner to be
connected to the power supply.

tortion and power output. A higher load resistance
would give slightly less distortion together with a
slightly lower output. Provision has been made
for exciting two loudspeaker field coils of 2,500
ohms at 9 watts each or alternatively a single field
coil of 5,000 ohms at 18 watts. The load provided
by Lhe field coils is used in this design to improve
the regulation of the power supply, and it is
essential to use a load of the value specified. If
a smaller wattage is required by the speaker field
an additional load should be imposed by means
of a resistor so that a total of 18 walls is dissi-
pated.

The linearity curve and the curve of distortion
against input are shown in fgure 2, and the curves
of output and distortion against frequency is shown
in figure 3. Both these figures were drawn under
conditions of a typical loudspeaker load, consisting
of two standard 10in. speakers. The curves of
distortion and of output against frequency could
have been improved by assuming constant resistive
loads but the curves were taken under actual work-
ing conditions in order to demonstrate the opera-
tion of the amplifier under typical conditions, The
dislortion is very low indeed for an amplifier of
this type and is very nearly inaudible. The per-
formance of the whole amplifier is extremely
good, not only as regards harmonic distortion, but
also in the response to transients and in having very
low phase distortion. A certain amount of dis-
tortion and hum has been balanced out by the
circuit arrangement adopted and it is emphasised
that this arrangement should be utilised without
any modification if the best resulis are required
without further development work being done. In
cases where resistors are used in push-pull stages,
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In order to obtain 300 volts for the plates of
the 2A3 valves together with the necessary 6
volts bias, a 500-500 volt transformer and Radio-
tron 5Z3 rectifier were adopted. The filtering shown
in the circuit diagram was found to be adequate
and the hum level in the model constructed for
lest purposes was 52 db below maximum outpul.
The load resistance [rom plate to plate was taken
as 4,000 ohms, being a compromise between dis-

they should be matched against one another within
a maximum tolerance of 2%. Other components
in the circuit are not so critical and may be within
the usual tolerances. Matched pairs of 2A3’s and
42’s as triodes are necessary for the best results
in this circuit. This amplifier is particularly satis-
faclory for use in very large rooms or in small
halls and may be used either in conjunction with
a radio receiver or with a pickup.
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FOR THE RADIO ENGINEER
DISTORTION WITH A.V.C.

Though A.V.C. has merits which render ils use
indispensable in modern receiving equipment, there
are also some disadvantages which tend somewhat
to limit its utility. The most serious fault is, per-
haps, the envelope distortion which may be in-
troduced in the last LF. stage, if its bias is con-
trolled from the A.V.C. line.

There are three factors which tend to distort the
envelope of the modulated carrier:

(a) Curvature of the characteristic

modulation rise.

(b) Grid Current.

{c) Differential loading due to delayed A.V.C.

These are considered in order.

Modulation Rise.

The Ip -Egcurve of a valve necessarily increases
in slope with reduced bias so that for any operating
bias the positive peaks of modulation are accentu-
ated, thus giving modulation rise. The effect is
more pronounced with high bias voltages and high
input signals since the inpul signal traverses
through a greater range of curvature of the char-
acteristic.

causing

Fig. 4
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This effect is best explained by the graphical
illustration, fig. 4. “A” represents the modulated
carrier input, with 66% modulation. “B” shows
the current in the primary of the last L.F. trans-
former. When its D.C. and audio components are
filtered out by the coupling to the secondary coil,
the result “C” is seen to have its envelope dis-
torted, and its depth of modulation increased.

Grid Current Distortion.

More correctly known as “diode line” distortion.
this occurs when the grid excitation swings the
operating point on the load line on to the crowded
portion of the pentode I;, Ep curves (See fig. 5).
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In Lg. 6 the dynamic line is plotted from fig. 4.
It is seen that when the voltage on the grid be-
comes near to, equal to and greater than zero, the
current tends to remain constant. When the modu-
lated carrier “A” is applied to the grid, the tops
of the positive peaks of the envelope are flattened
as in “B”.  “C” shows the voltage across the
secondary of the last L.F. transformer.

/-‘__

™\

PLATE | cumasm]

GRID

VOLTS |

(A) (c

Fig. 6

With the popular anode fed delayed A.V.C. sys-
tem, the bias applied to the last I.F. stage is very
nearly equal to the peak alternating plate voltage.
I'or grid current distortion to occur, the input must
therefore be nearly equal to the output voltage.
This Llype of distortion generally occurs with very
large signals, larger than those causing modulation
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DISTORTION WITH A.V.C.—Continued.

rise. The combined effect of flatlening both peaks
and troughs tends to produce third harmonic dis-
torlion. There is, in some cases, a point at which
llie second harmonic becomes zero, after which il
changes phase.

Distortion Due to Differential
Loading.

When ordinary delayed A.V.C. is fitted to a
receiver, the load on the last I.F. valve may change
when the current begins to flow in the A.V.C. diode.
If the change of loading occurs at a point in the
modulation cycle, the output above this point will
not rise so rapidly due to the small effective load
resistance, and the envelope becomes f{lattened
above this point. Such a mode of distortion is
most evident on medium signals which just operate
the A V.C. In its worst form it manifests itsell
in “peaky” third order distortion, and rarcly ex-
ceeds 5% total harmonic distortion.®
Cross Modulation.

In the early LC circuits of a receiver, an inler-
[ering signal may be much stronger than Lhe signal
to which the circuits are tuned. Due to progressive
allenuation through the receiver. however, the sig-
nal off tune may be many db. down at the second
detector.

Mention has been made of the audio component
in the plate current of an L.I". or R.I'. stage, in the
section on Modulation Rise. When a strong in-
lerfering signal impresses its audio envelope on
the plate current of an R.F. stage or converter
valve, the gain rises and falls with the plate cur-
rent, and the wanted signal is modulated by the
other in a fashion similar to the early Van der
Bjil modulator.

Valves having the mosl gradually curved plaic
currenl characteristics lend least to exhibil this
phenomenon, which is rarely experienced with
modern valves, but is mentioned liere for complete-
ness.

Application.

Experimental ¢vidence shows thal as much as
30% total harmonic distortion may occur in Lhe
last I.F. stage with 1 volt of 100% modulated sig-
nal applied to the aerial terminal. The distortion
is worst in LF. stages having low gain between grid
and A.V.C. diode plate. Tt is advisable for thal
reason Lo feed the A.V.C. diode plale from the
plate of the last LIV, stage, thus avoiding the other-
wise Inevitable loss in the LIF. transformer.

If the gain belween A.V.C. line and last LI,
grid is increased by another stage, the distortion
may be reduced still further. Such arrangements
are termed amplified A.V.C. systems usually abbre-
viated to A.A.V.C. The control characteristic also
may be improved in this manner.

*See “Distortion Produced by Delayed Diode AV.C.—K.
R. Sturley—Wireless Engineer, January, 1937,

In one method of A.A.V.C., a steady voltage is
developed across a diode load, and used to bias a
valve, generally a triode, as a D.C. amplifier. The
AV.C. line is connected to the plate or cathode
of the D.C. amplifier in which the current varies
with the bias provided by the carrier, producing
changes in current, and consequent changes in the
potential of the A.V.C. line. The load of the
D.C. amplifier is chosen to realise a gain of up Lo
len times, that is to say, the potential of the A.V.C.
line may be ten limes as great as Lhe rectified volt-
age which produces it. The D.C. amplifier may
be used simultaneously as an audio or L.F. ampli-
fier, and may be combined with the diodes in a
multiple valve.

In all cases, the principle is the same, as oul-
lined above, and in all cases the H.T. supply voll-
age must be 300 volts or more, to provide negative
voltage for the cathode of the D.C. amplifier, which
is normally operated at a potential negative with
respect to the cathodes of the controlled stages.

Another disadvantage of all D.C. amplifiers is
that the bias voltages of the other valves are de-
pendent largely upon the D.C. characteristics of
the valve itself. When it begins to lose emission,
the bias on all the controlled slages may vary
sufliciently to render the A.V.C. useless, or even
worse, allow them Lo run with positive bias in some
cases. It is the D.C. amplifier characteristic which
limits the use of direct coupled audio circuits.

Another method of increasing the gain between
the grid of the last controlled stage and the A.V.C.
line is the inclusion of an uncontrolled LI stage
between the last controlled stage and the A.V.C.
and signal rectifiers. The extra tuned circuits in-
volved tend to improve selectivity, and the exira
LT, gain permits the use of better (band-pass)
I.F. filters. As fixed bias is used, Radiotron 6C6
may be employed in this application. It has heen
shown in Radiotronics 77 thal the addition of a
final uncontrolled LF. stage tends lo improve the
conlrol characleristic.

HIGHER OUTPUT FROM
VIBRATOR SKETS

When a higher output is required than can be
wiven by Radiotron 1D4, it is suggested that type
33 be adopted. This valve is capable of giving
an output of 0.7 watl on 135 volls supply and
approximately I watt on 150 volts supply. Al-
though the plate current is somewhat high, this is
not beyond the capabilities of a vibrator and the
additional power output is very desirable. Radio-
tron 1KG as a resistance coupled amplifier is cap-
able of exciting type 33 without any difficulty while
still providing ample audio gain. -
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ITEMS OF GENERAL INTEREST
RADIOTRON 6V66G

New Nigh Gain Power Pentode.

There are a number of applications in which
Radiotron 42 is not found to give sufficient output
or in which a valve with a higher grid sensitivity
is desirable. Radiotron 6V6G, which has recently
been released, is now available for such applica-
tions. This new valve delivers a maximum power
outpul of 4.25 watts on a plate and screen voltage
of 250. The grid bias is —12.5 volts and the plate
and screen currents 45 and 4.5 mA respectively.
The load resistance for a single valve is 6,000
ohms. The heater is operated at 6.3 volts and
draws 0.45A and 1t therefore has a special applica-
tion in aulomobile receivers where the heater cur-
rent is of importance. Two Radiotron 6V6G valves
may be used in a push-pull amplifier class ABI to
give a maximum output of 8.5 watts on 250 volts
and 13 watts on 300 volts supply. These oulputs
hold with fixed bias only and less output would be
given where self-bias is employed.

Radiotron 6V6G is fitted with an octal base,
the socket conneclions being ideutical wilth type
OF6. Turther information on this valve is avail-
able on request to the Unified Sales-Iingineering
Service.

NEW RADIOTRON 6.3 VOLT
A5 AMP. SERIES

Five new types of Radiotron valves have been
released and are now available from stock. These
all have heaters rated at 0.3 volts 0.15A and arve
primarily intended [or use in receivers operaling
from 0 volt accumulators. They are not intended
for use in A.C. receivers or in A.C./D.C. receivers
and it is recommended that their application should
be limited to cases where it is essential to economise
in heater current. The Lypes included in this
new series are given below:—

Type Description.

6D8G Pentagrid Converter.

61.5G General Purpose Triode.

6N5  Magic Eye Tuning Indicator.
657G Super Control R.I'. Pentode.
6T7G Duo-diode high-mu triode.

All these new types, with the exception of the
6N5, are fitted with octal bases. Technical data
on these new valves is available on request to
the Unified Sales-Engineering Service.

TRANSFORMER DESIGN

We receive a number of requests for information
on the method of design of transformers and wish
to point out that this subject is dealt with in ample
detail in the Radiotron Designer’s Handbook,
available at 1/- post free.

57

COMMENTS ON MERCURY
VAPOUR RECTIFIERS

Mercury vapour rectifier valves require to he
handled with care and certain precautions are ad-
visable. When a valve is first received il is pos:
sible that mercury will be deposited on the plate
and on the filament and it is advisable to shake
the valve while it is held in a vertical position
so that any mercury will tend to fall to the bottom
of the bulb. After this is done, i@t is strongly ad-
visable to run the valve for a period of several
minutes for the smaller valves and up to half an
hour for the larger types, in order to vapourise
any remaining mercury on the filament and plate.

All mercury vapour rectifiers should be shielded
from R.I. felds particularly when these valves
are used in transmitters in close proximity to R.I.
equipment. These fields tend to produce break
down in mercury vapour rectifiers and are detri-
mental to the valve life and performance. Metal
shields should be employed whenever a mercury
vapour rectifier is in proximily to high voltage
high {requency fields. It is also advisable to in-
corporate R.F. filters so as to prevent R.F, currents
being fed back into the rectifier valves.

Certain types of mercury vapour rectifiers used
in Lransmitters incorporate internal shielding of the
filament and these types are therefore less likely Lo
lail under adverse conditions. These types are
Radiotrons 860A, 872A, 869A and 857. Even in
these cases it is advisable to incorporate all the pre-
cautions outlined above.

Mercury vapour rectifiers must always be used
with a choke input filter and advice regarding the
correct values of choke and condenser for special
cases will be supplied upon application to the
Unified Sales-Engineering Service.

OPERATING DATA ON
POWER TRIODE VALVES

In order to assist designers to obtain the best
combinations of valves for various applications,
some tables have been prepared is loose-leaf form
covering the most usual types of triode valves
with a wide range of operating conditions for each
lype. A number of these conditions have not
hitherlo been published and an inspection of the
tables should prove of interest to all. The types
covered include Radiotrons 45, 2A3, 50 and 845,
giving a range of power outputs from less than |
watt 1o 105 watts. Tor fidelity and satisfactory
performance under arduous conditions, triodes are
recommended either as single amplifiers or in push-
pull. The given conditions of operation are limited
to class A and class AB1 in all of which conditions




58

ITEMS OF GENERAL INTEREST

RADIOTRONICS No. 78

OPERATING DATA—Continued.

a high impedance grid circuit may be used. In
each case the maximum grid circuit resistance is
given and this value should not be increased under
any circumstances. Generally, in cases where the
grid resistor is less than .25 megohm it will be
preferred to employ transformer coupling to the
grid. As an alternative a large power triode valve
may be used with resistance coupling, but it is
preferable that the plate load resistor should have
a resistance of approximately one-fifth of the grid
resistor of the following valve. The harmonic
distortion given is reduced in all cases as the
plate load increases, and therefore on a loud-
speaker load the distortion will really be less under
average conditions than the values given in the
table. This is reversed for a pentode valve, in
which case the distortion increases as the load im-
pedance increases. The given values of distortion
must therefore be interpreted with a view to the
application for which the valves are intended. The
method of calculating the operating conditions of
Class AB1 amplifiers will be given in a later
Bulletin.

INPUT TRANSFORMERS:
CLASS AB1 AMPLIFIERS

We have been asked on several occasions whether
high impedance input transformers may be used
with class AB1 amplifiers. So far as the grid cir-
cuit is concerned, a class ABl amplifier may be
lreated as being similar to a class A amplifier in
that it draws no grid current and no grid power
is required to drive it. The only normal limit
on the impedance of the grid circuit is the maxi-
mum grid resistance permitted for the particular
valves used. A step-up ratio transformer having
a high impedance secondary is quite satisfactory
in all cases of Class A and Class AB1 operation.
There are certain cases in which amplifiers are
operated under normal conditions as Class ABI
but which may be required to handle occasional
peaks running slightly into grid current. In such
cases, if the transformer is designed with a step-
down ratio, it will be possible to run slightly into
grid current without the sudden rise of distortion at
grid currenl point which occurs with a high im-
pedance grid circuit. This arrangement is used
in the 30/40 Watt GL6 amplifier described in the
Leaflet on the Radiotron 6L6 and the same method
may be used in other cases where it is desired
to handle occasional peaks above the limits of class
ABl operation. There is also an advantage in
the use of a step-down ratio transformer since it
is possible by this means to obtain a better fre-
quency response than with a step-up transformer
of similar design. The reason for this is that the
primary may have additional turns thereby giving
higher inductance and a better response at low

frequencies, while the effect of capacities existing
in the secondary is very much reduced, thereby
assisting in the response to high audio frequencies.

NOTE ON SERIES INVERSE
FEEDBACK

A new method of obtaining inverse feedback
with resistance coupling which is known as “Series
Inverse Feedback™ has been described in recent
issues of Radiotronics. This method can only be
applied when the preceding resistance coupled
stage is a pentode valve such as Radiotron 6C6,
1K4 or 1K6. In cases where the preceding valve is
a triode this method cannot be applied and it is
necessary to use transformer coupling with the
lower end of the secondary of the transformer con-
nected to a point in the circuit which will intro-
duce the necessary inverse feedback. We have
received a number of requests for applications of
series inverse feedback to resistance coupled triode
amplifying valves and wish to point out that this
application is not practicable.

DIODE DETECTORS NEED
HIGH INPUT VOLTAGE

A diode detector {or any other form of detector)
always gives serious distortion when operated at a
low input voltage. For this reason a set having
a manual volume control operating on the R.I.
stages always functions best at full volume, and
usually gives audible distortion when the volume
is reduced. This effect is most pronounced when
a high gain audio amplifier is used. A cure is
to add a second volume control on the audio side
which is best arranged in a similar manner to the
volume control of a receiver fitted with A.V.C,,
that is, as the diode load resistor. Under most
conditions the R.F. volume control should be set
al maximum and only reduced so as to prevent
overloading on very strong local stations, the nor-
mal control of volume being effected on the audio
side. In the case of superhets. the A.V.C. should
be arranged so as to give a peak input voltage to
the diode detector of not less than 10 volts on
strong stations.

POWER TRANSFORMERS -
CURRENT RATING

The current in each half-winding of the second-
ary of a power transformer is 0.78 times the D.C.
current delivered by the rectifier, so that when
transformers are ordered, care should be taken to
specify the secondary current in terms of the D.C.
output. This means that a transformer which is
required to give an output of 100 mA. D.C. will
need to be wound so as to carry 78 mA. A.C.
through each half-winding. The correct voltage
should be delivered under conditions of normal

full load.
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EXPERIMENTERS' SECTION

PLATE MODULATED
AMPLIFIER

Method of Caleulating Load of

Modulator.

A Class C R.I'. amplifier presents to the modula-
tor a load approximately equal to a pure resistance.
The value of the resistance may be found by
dividing the D.C. plate voltage by the D.C. plate
current in amperes. If two R.F. amplifiers are
used in push-pull, the load on the modulalor is
equal to the plale voltage divided by the total
current in amperes Lo both valves,

Correction.

Two errors occurred in the leaflet “Radiotron Circuits
for Experimenters.” We would ask you o make the
following corrections.

The screen dropping vesistor for the 807 in Circuits 3
and 5 should read 5,000 ohms instead of 50,000 ohms.

The link shown between primary and secondary of the
wodulation transformer in Circuit 3 should he omitted.

ON-OFF SWITCH CONNECTIONS FOR BATTERY-
OPERATED RECEIVER WITH RESISTANCE -
COUPLED AMPLIFIER

Fig. 7
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R.C.A. APPLICATION NOTE

GRID BLOCKING IN
BATTERY RECEIVERS

Many battery-operated receivers employ a dual
off-on switch in order to control filament and B-
supply vollages simultaneously. Such receivers
may hlock when this dual switch is opened and
closed rapidly. The reason for the blocking can
be seen from the a-f portion of a receiver circuil,
shown in hg. 7.

When the ganged switches (S, and S,) have
been closed for some time, the temperature ol the
filament is normal and the circuil is in operating
condition. When S, and S, are opened, the tem-
perature of the filament decreases and condenser
C discharges almost immediately. Now, when S,
and S, are closed before the temperature of the
filament veaches a very low value, the charging
current {rom the B-battery through circuit R,, C,
R, causes the grid of the tube to become positive
hy an amount equal to the voltage drop across
., and the temperature of the filament starts to
increase. Thus, due to the heating lag of the fila-
ment, it is possible for the grid to be highly posi-
tive while the temperature of the filament is less
than normal. The grid may emit secondary elec-
trons under such conditions. This secondary-
emission current flows in the same direclion as the
charging current (i); thus, the positive potential

OUTPUT TRANSFORMER CHARACTERISTICS

I:._ _i P AT O
HH Y cuave DESCRIPTION
A TRANSFORMER AS RECEIVED
] B TRANSFORMER WITH AIR GAP
INCREASED 0.003 INCH
MENE 5 TURNS REMOVED FROM

SECONDARY
T

a3
-]

3
-3

IMPEDANCE WEASURED AF SRIMARY
2

" SEEENEREE
. Boq e T
u -HH ..!h\
3

1200 i 4 a K -
noo AR W H s
Hib e (A i
i HE R (N =a
WoOReT M An 26T B0 10 LI

FI1G. & D-C MILLIAMPERES THROUGH PRIMARY

Fig. 8




60

R.C.A. APPLICATION NOTE

of the grid increases to a high value. The lrans
conductance and, hence, the output of the valve
is low under these conditions. Normal operation
can be restored by turning the receiver off long
enough for the filament to cool to a low tempera-
ture and then turning it on again.

Two methods may be used to eliminate this un-
desirable blocking. The lead to R, may be broken
at x, Fig. 7, and R, connected directly to B+, as
shown by the dashed line. With this connection,
the B-battery is connected to T, through R, at all
times; hence, no charging current flows through C
when S, is closed.

A second method of eliminating the trouble is
to delay the closing of S, until the temperature
of the filament is high enough to avoid secondary
emission from the grid.

This secondary-emission effect is not peculiar to
the output stage or to a particular valve type; it
may occur in any resistance-coupled-amplifier
stage.

OUTPUT TRANSFORMER

Measurements on a number of output transform-
ers designed for a-c/d-c receivers indicate that an
appreciable improvement in performance may be
obtained by increasing the length of the air gap.
The improvement obtained in one case is shown
by the curves of Fig. 8. The proper load for the
transformer was connected to the secondary; the
total impedance across the primary terminals was
measured at 420 cycles for different values of direct
current through the primary with normal feld cur-
rent. The total impedance should have been ap-
proximately 2,000 ohms for a direct current of
50 milliamperes through the primary; the meas-
ured value was found to be 1,560 ohms.

The variation in impedance with current is more
important than the absolute value of the imped-
ance. When the load impedance of a single-valve
amplifier varies with current, the output is dis-
lorted; this distortion cannot be minimised by au
adjustment of the bias or of the load impedance.

The impedance characteristic shown by curve A
of Fig. 8 was corrected to that of curve B by an
increase of 0.003 inch in the length of the air
gap. A few turns were removed from the second-
ary in order lo raise the impedance to a higher
value. The important result, however, is the re-
duced change in impedance with current, because
distortion is introduced by a load impedance which
varies throughout the signal cycle.

CONVERTER VALVES

Difficulty is often experienced in lining up the
oscillator and signal circuits of a pentagrid con-
verter due to coupling between oscillator and sig-
nal sections of the valve. This difficulty is most
noticeable at the high-frequency end of the high-
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frequency band. It has been found that a resistor
of approximately 50 ohms connected in series with
the signal grid (No. 4) and the tuned ecircuit re-
duces lining-up difficulties.

SEPARATE AVC DIODE
CIRCUILT

When separate diodes are used for detection and
ave, and the i-f transformer is connected through
a condenser to the diode, it is desirable to employ
a condenser of 50 to 100 uuf. Values of coupling
condensers greater than 100 uuf cause an appre-
ciable decrease in output voltage at the higher audio
frequencies.

The avce diode loads the i-f transformer to which
it connects (Fig. 9}. Increasing the value of the
coupling condenser increases the loading; for a
given value of coupling condenser, the loading in-
creases with modulation frequency. A 50 to 100
ppf coupling condenser is suitable for most pur-
poses. In one instance, a decrease in the value
of this condenser from 250 puf to 50upf doubled
the voltage output at 5000 cycles. This change in
output does not include the attenuation at 5000
cycles due to the selectivity of the i-f transformer.

OSCILLATION

Difficulties due to oscillation in the output
stage may be experienced when the transconduc-
tance of the output valve is high. In the case of
the 25L6, 6L6, 6L6G, or 6V6G, it may be neces-
sary to shunt the bias resistor with a small mica
condenser (approximalely 0.001 uf) in order to
prevent oscillation; the usual electrolytic by-pass
condenser 1s also used across the bias resislor when
degeneration is not desired.

Another aid in suppressing oscillation is to
ground the shell of each all-metal valve with a
short, heavy wire. When the impedance in series
with the shell is appreciable, spurious oscillations
at high frequencies may occur. This type of oscil-
lation may be detected by an oscillograph or by
measuring the screen current; the screen current
will be appreciably higher than normal when the
valve oscillates.

The following suggestions have been effective
in suppressing oscillation in push-pull output
stages using glass-type valves. (1) Connect a
500-ohm resistor in series with the control grid
of each output valve; each resistor should be
mounted as close as possible to the grid terminal
of the socket to which it connects. (2) Mount
each plate by-pass condenser as close as possible
to the plate terminal of the socket to which it con-
nects. The purpose of the suppressor resistor and
the plate by-pass condenser may not he served
when they connecl to a valve through comparative-
ly long leads.
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