'

3 Y S T e T ,,
Chatham Type 86336A
Twin Power Triode for Series Reguialor Service
DESCRIPTION — The Chatham 63364 12 a long life, mechanically rugged,
twin power triode daveloped aspocinlly for use a= s pasaing tube in series
regulated power suppliea. For this aervice, a tube must be able to pass
large currents over & wide voltage range and still exhibit & low intninsic
voltage drop when operated “‘wide open'”. The B336A adequately meets
theze requirements,

The design leatures zirconium coated praphite snodes that, while lighter
in weight than similar metal anodes, remain warp free during life and pro-
vide one of the best gas "gettering”’ means known. The anodes are aup-
ported by ceramic insulatees. The gsa of these insulators and the hard
2.238 envelope permit the tube to be outgessed st high emperstures dur-
ing the manufecturing exheust process. This allowa the tube 1o be run ar
high temperatures during operation, without the evolution of harmful ges
from the tube pars,

Yassive cathodes provide adequete emission current reserve. Gold plated
molvbdenum wires are employed in the rugged grid strucwure. The tube
mount ia built on s rugged button stem, and iz supported from the bulb by
means of {Jexible meral vibration snubbers,

In many eircuits, one £336A has replaced two or three type B0B0WA or
BASYG regulator tubes, For aven higher leveis of current or power, many
63354 tube sections can be paralled as explained in the application notes.
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Ratings, Abzolule Values
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Power Dizsipation par Sate - T wotts
Plate Current per Plate - &0 milliomperes dac
If tube voltage drop i5 to be Fwung mare tian 5 volts, this
current cannot be realized, See Plate Characteristics Qurve
Biate Voltage 0 40 woits dy o,
Heates-Gathode Voitage =300 430 velts doe.
Grid Veltage -300 g velti e
Grit Current per Grid - B millicmpwcas
Heater Voltage 57 £,9  welts
Enwvelope Temperature - o Cr,

Altitude for Fuli Ratings

Cirouit Yaluss
Tatal Grid Circuit Resistancs

- 10,000 fusr

It cooling is provided to keep bulb temperature wilhin
tatings, altitude rating can be exlended to 60,000 fest
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500 500,000

Gathode Fesistnpe:
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Resistance per prid leg when triode sections e paralleled — 500 -
Minimum cathode recistance per cathode (eg snafl be 27 ows or B
resistance necessary to provide 1% of the prid sias voitags, whic
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Application Hoies

The 6336A iz widely used as a *'passing’’ tube or series regu’ator in controlied
power supplies because of its high transconductance at relatively low plate volt-
ages. To provide the desired output current, many triode sections ¢an be paral-
leled. If tube sections are to be paralleled howevar, the designer is strongly
urged to use sufficient resistance in each cathods leg to equalize current divi-
sion among the triode sections, Recommended values for varicus operating currents
are shown on the plate characteristice curve. lf the outpul current of the suppiv
is not fixed, use the resistance indicated for the |lowest current shat approacnes
the maximum plate dissipation line. Cathode resistance is superior lo anode e
sistance becauge it provides more Dias on the sections taking greater plate cur-
rent. A cathode resistor need be only one fourth the value (-5 )of 2 plate ==

LV
sistor. and therefore will dissipate only one fourth the pawer. In anv case, the
only losses incurredin using a rasistoris the insertion loss of the resistor i1zel’
(about twa watts) and the additional voltage {less than 1¢ volts) necessary fom
the unregulated supply. A cathode resistor adds s small additional ioss by caus-
ing the passing tube to work with higher bias and hence with greater wbe drop,

A thirty second cathode warmup time is recommended before the plate voltage i3
applied. This is especially necessary in circuits where the amplifier tube plate
resistor is returned to the plate side of the passizg rube, as (lustrated in e
simplified circuit in Figure 1. lq this case during warmup the amplifier wbe draws
little current, there is little IR drop acrogs the sesistor, and the grid of thepassing
tube (s effectively, tied to the plate. The plate will attempt to draw excessive
current from the passing tube’s cathode which may setiously impair rube iife. The
circuit in Figure 2 is preferable {rom the consideration of the safety of the puss-
ing tube both during warmup and in the event of trouble in the ampiifier circuir or
i¢ the amplifier tube is removed from its socket. Jt has the additienal advantage
of providing a constant voltage for the amplifier circuit, However, if the reguiated
output is low (below 250 volte) it will be necessery o provide additional aczative
voltage for the reference tube circuit. Also, if the regulated output voltage is o
he varigble, it may be necessary to follow Figure 1.

Passing tube operation conditions ohould be chosen to provide as low 2 tube
drop as possible, A safety margin of atleast 5 volts from the zero bias line shouis
be allowed however, for variations of individua! tubes, Suffictent pias excursion
ghould be allowed for overcoming ripple. The amplifier circuit should be able 1o
countaract the affect of unbalance due o tube agelnz.

A grid resistor should be used for each triode section. This should be enough
to pravent parasitic oscillation but not large enough to prevent loss of contrel
due to a small amount of ‘‘gas’’ grid cument. A value of grid regiatance thal
mests both these conditions iz 1,000 chms, Heatet voltage shou!d be kept as close
as posgible to 6.3 volts as measured on the tube pins, When connectifg many nign
drain tube heaters scross a gingle wransformer, bus bars feeding from "‘aliernale
ends'(Figure 3) should be used with a stranded peir feeding individual sockets.
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FIGURE 1 FIGURE 2 FIGURE 3
AVERAGE PLATE CHARACTERISTIOS FOR EACH TRIODE UNIT
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TRANSFER CHARACTERISTICS FOR EACH TRIODE SECTION
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