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Ywin Power Triode for Series Ragulator Service

DESCRIPTION — The Chatham 6336A i a long life, mechanically rugged,
iwin power triode developed sspecially for use as & passing tube in series
regulated power supplies, For thiz service, a tube must be able to pass
large currents over a wide voltage range and still exhibit a low intrinsic
voltage drop when opersted ‘‘wide open'”. The 6336A adequately meets
these requirementas.

The design features zirconium coated graphite snodes that, while lighter
in weight than similar metal anodes, remain warp free during life and pro-
vide ane of the best gas ''gettering’’ means known. The anodes are sup-
ported by ceramic insulators. The usa of these insulators and the hard
g.asz envelope permit the tube to be outgassed at high temperatures dur-
ing the manufacturing exhaust process. This allows the tube 1o be run at
high temperatures during operation, without the evoluuion of harmful gus
from the tube parts,

Massive cathodes provide adequate emission current reserve. Gold plated
molybdenum wires are employed in the rugged grid atructure. The tube
mount is built on a rugged button stem, and iz supported from the bulb by
means of flexible metal vibration snubbers,

In many circuits, one 6336A has replaced two or three type S080WA or
GASTG regulator tubes, For even higher leveis of current or power, many
6336A tube sections can be paralled as explained in the application notes.
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Ratings, Absolute Values

Mimtmum  Masimem

Power Dissipation per Plate - 3 watts
Plate Current par Piate - 400 milliamperes 4, c

I1 tube voltage drop is to be swung more £an 5 wolts, this

current cannot be realized, Sae Plate Characteristics Curve
Plate Voltage 0 £00 volts de g,
Heater-Cathode Voltage — — =300 200 velts d.e.
Grid Voltage — =300 g velti £, ¢,
Grid Current per Grid - 0 miiliemperas
Heater Voltage 5.7 £.9  welis
Enveloge Temparature - 2% °C,
Altitude for Full Ratings - 10,000 fewt

It cooling is provided to keep bulb temperature wilhin

ratings, altitude rating can be extended to 60,000 feet
Circuit Yalues

Total Grid Circuit Resistance 500 500,000 ohms

Resistance per prid leg when triode sections are paralleled — 500 - ohms
Cathode Resistance:  Minimum cathode resistance per cathode |eg shail be 27 oams or fhan

lesistance necessary fo provide L0% of the grid bias voltage, whics
ever |5 greater,
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Application Notes

The £336A is widely used as a “‘passing’’ tube or series regulator in controlied
power supplies because of its high transconductance at relatively low plate velt-
ages. To provide the desired output current, many triode sections can be paral-
lelad. If tube sections are to be paralleled, however, the designer iz strongly
urged to use sufficient resistance in each cathode leg to equalize current divi
‘sion among the triode sectiens, Racommended values for varicus pperating currents
are shown on the plate characteristics curve, lf the output current of the supply
te not fixed, use the resistance indicated for the |nwest current that approaches
the maximum plate digsipation line. Cathode resistance is superior to anode e
cistance because it provides more bias on the sections taking greater plate cur-
rent. A cathode resistor need be only one fourth the value( : )of a plate re-

U]
sistor, and therefore will dissipate only one fourth the power, In any case, the
only losses incurred in using 2 resistoris the insertion loss of the resister Lrzell
(about twe watts) and the additional voltege (less than 10 volts} necessary from
the unregulated supply. A cathode resistor adds a small additional loss by Caus-
ing the passing tube to work with higher bias and hence with greater whbe drep,

A thirty second cathode warmup time is recommended before the plate voliage is
applied. This is especially necessary in circuits where the amplifier tube plate
resistor is returned to the plate side of the passing iube, as illustrated in the
simplified circuit in Figurel. [n this case during warmup the amplifier wbe draws
little current, there is little IR drop across the pesistor, and the grid of the passing
tube is effectively, tied to the plate. The plate will attempt to draw excessive
current from the passing tube's cathode which may seriously impair tube iife.The
circuit in Figure 2 is preferable from the consideration of the safety of the pass.
ing tube both during warmup and in the event of trouble in the amplifier circuit or
:f the amplifier tube is removed from its socket. It has the addirional advantage
of providing a constant voltage for the amplifier circuit, However, if the reguiated
output is low (below 250 volts) it will be necessery to provide additional negative
voltage for the reference tube circuit. Also, if the regulated output voltage is to
he variable, it may be necessary to follow Figure L.

Passing tube operation conditions should be chosen to provide as low a tube
drop as possible, A safety margin of atleast 5 volts from the zero bias line shoulc
ba allowed however, for variations of individual tubes. Sufficient bias excursion
chould be allowed for overcoming ripple. The amplifier circuit should be abie to
counteract the effect of unbalance due to tube ageing.

A grid resistor should be used for each iriode section. This should be enougn
to prevent parasilic oscillation but not large enough to prevent loss of control
due to a small amount of ‘‘gas’ grid current. A value of grid resistance that
meats both these conditions iz 1,000 chms, Heater voltage should bekept as close
as posegible to 6.3 volts as measured on the tube pins, When connectingmany high
drain tube heaters across a single transformer, bus bars feeding from “alternale
ends''(Figure3) should be used with a stranded peir feeding individual seckets.
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FIGURE 1 FIGURE 2 FIGURE 3
AVERAGE PLATE CHARACTERISTICS FOR EACH TRIODE UNIT
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TRANSFER CHARACTERISTICS FOR EACH TRIODE SECTION
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