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600-WATT ALL-BAND AMPLIFIER
Push-pull 813’s Ease Your Steps to Higher Power
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There's no “easy” way to power—but this ampli-
fier, designed and described by W2GYYV, employs
tested techniques and standard components to
make the road to power as smooth as possible.

—Lighthouse Larry
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600-WATT ALL-BAND AMPLIFIER
GENERAL DESCRIPTION

Here’s a husky all-band final that does not utilize
any new or trick circuits or any substantially different
mechanical layout. It will be recognized from the circuit
diagram and photographs as a conventional push-pull
tetrode amplifier constructed in a straightforward
manner. It illustrates the use of modern components
and practical design.

In this complicated age, there is much to be said
for an occasional attempt at simplification; and those
seeking a respectable amount of power may find this
amplifier fills their needs without emptying their
pocketbooks or fraying their nerves during construc-
tion and testing.

The amplifier employs a pair of GL-813 tubes in a
neutralized push-pull circuit. A multiband grid tank
allows the input circuits to be permanently shielded
and simplifies band-changing. The plate circuit uses
standard plug-in coils which are easily accessible for
band changing through the shielded and RF weather-
stripped panel door. ;

No metering is provided in the amplifier itself. The
incorporation of meters would make shielding and
circuit isolation more difficult. It is much simpler and
forthright to install grid, screen and plate current
meters in a standard three-hole panel mounted else-
where in the rack and connected in the power leads
going from the amplifier after all RF has been filtered
from them.

A regulated bias supply is included in the unit since
with the low grid currents encountered it can be a
simple affair and is something that would probably
have to be built up in any event.

All controls, including input and output coupling, are
conveniently located on the front panel. Coaxial con-
nectors are used for the RF input and output and HV
plug connectors for plate and screen leads. The grid
meter and interlock circuit connections are made with
two-contact microphone plugs mounted under a small
shield on the rear of the chassis—thus making it a short
and easy operation to disconnect all leads and remove
the amplifier from its rack. The AC input—for bias
and filament power—is through a cord and plug leading
to the control unit shown in G-E HAM NEWS of
March-April, 1954. (Volume 9, No. 2).

CIRCUIT DETAILS

The only part of the circuit which may be out of the
ordinary is the use of a four-section variable capacitor,
Cu, in the plate tank. This capacitor is adapted from
a standard unit as explained under the constructional
details and allows optimum L/C ratio to be achieved
on all bands. It also makes tuning less critical on the
three highest bands. The proper sections of the capacitor
are selected automatically by jumpers on the coils
between pins 1 and 2 and 7 and 8.

The plate coils are standard 500-watt units and
although the amplifier has been run for extended periods
at inputs of over 600 watts no undue heating of the
coils was experienced. Jacks 3 and 6 on the coil socket
were not used in this design.

The output is through a shielded link as specified.
These links are available in 1, 2, and 3 turns. Gen-
erally, a 1-turn link is considered satisfactory at 10
meters, a 2-turn link at 15 and 20 meters, and a 3-turn
link for 40 and 80. However, during tests, a 2-turn link
was found satisfactory for all bands when working into
a 52-ohm coaxial line. Experimentation is recom-

mended here as each antenna system may be slightly
different. What works at one installation may not work
well at another, even though the same general system
is used, since one line may have a different standing
wave ratio than the other. At any rate, link coupling of
this sort is probably the easiest of all coupling devices
to adjust.

The vacuum capacitors C; and Cy; are for the purpose
of providing a short low impedance path for the higher
harmonics which might cause TVI. It should be pointed
out that they are not necessary to the normal satis-
factory operation of the amplifier and may be omitted
if TVI is not a problem.

Don’t be misled, however, into thinking that these
capacitors themselves will be a complete cure for all
TVI. They are an aid in stubborn cases and you may
well want to try the amplifier before installing them.
However, the vacuum capacitors are part of the total
plate tank capacitance and the coil modifications given
in the coil table are based on their use. Leaving them
out may not necessitate the coil modifications listed
under “Coil Data.”

The neutralizing capacitors, C, and C;, were found
necessary to completely stabilize the amplifier. All
normal checks failed to reveal the need for neutralizing;
but on checking the amplifier for stability by operating
it at zero bias, no RF drive, and with plate and screen
voltages adjusted to give rated static plate and screen
dissipation, it was found that a weak oscillation would
occur when both grid and plate were tuned to the same
frequency. The neutralizing wires were then adjusted
until this did not occur. This should be done with the
10 meter coils in place and will then hold for all-band
operation. The neutralizing wires are made from No.
14 copper wire and are brought through the chassis
approximately one inch from the tubes. Small ceramic
feed-through insulators were used for this purpose.
Start off with wires reaching to the tops of the tube
anodes and adjust them by clipping off 14 inch at a
time until a length is found which will give complete
neutralization. Fine adjustment is made by changing
the spacing between wires and tubes by means of an
insulated rod through the 14-inch holes in the back of
the shield.

The bias supply is conventional. It utilizes a GL-
OA3/VR75 tube for regulation and so furnishes 75
volts of fixed bias. The remaining bias is developed
across R; by the flow of grid current. This resistor may be
seen in the photographs on top of the bias supply sub-
chassis. The remaining resistors and selenium rectifier
are mounted under this sub-chassis. The 75 volts is
more than sufficient for plate current cutoff, allowing
the driver to be keyed for CW work provided the
screen is supplied from a fixed supply or from a voltage
divider from the HV plate supply. Do not attempt CW
operation if the screen is supplied through a dropping
resistor.

Liberal use has been made of by-pass capacitors and
RF chokes. All of these precautions make for stable,
trouble-free operation and are well worth their cost.

An interlock switch S;, is provided to protect the
absent-minded when changing coils. It should be con-
nected in the power supply in such a manner that the
primary voltage to the plate supply is removed when
the door is opened. The micro-switch used is a SPDT
switch and should be connected so that the switch
opens the circuit when the door is open. In addition,
provision should be made for shorting the high voltage
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