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The  Penta  PL-8438/4-400A  is  a  power  tetrode  with  a  maximum  plate  dissipation rating
of 400 watts.    Cooling  is   by  radiation  and  by  forced   air  through  the  base,    along  the
envelope,   and over  the  plate  seal  and radiator-type  plate connector.     The  unique  Penta
ribbed-plate  construction  utilized   in  the   PL-8438/4-400A   provides   a  large  effective
plate radiating area,  with  minimum  plate,  screen-grid,  and control-grid temperatures .

ELECTRICAL    CHARACTERISTICS

Filament  --Thoriated Tungsten
Voltage  (i  5  per  cent)  ------------------       5 . ()  volts
Current   ------------------------    14 . 5  amperes

Grid-Screen  mu  factor -------------------       5.1

Transconductance  (2500  v.   Eb,   500  v.   Ec2,   10()  rna.   Ib) ----    4000  Ll,mhos

Interelectrode  Capacitances
Grid-Plate  -----------------------     () .12  iJ+|f.
Input     -------------------------     12 . 5  u+Jf.
Output       ------------------------        4 . 5  LJ+I,f .

Maximum  Frequency  for  Full  Ratings   ------------       11()  Mc.

MECHANICAL    CHARACTERISTICS

Basel     --------------------------       EIA  A5-97
Basing  -------------------------    EIA  Type  5BK
Maximum Overall  Dimensions

Length     --------------------    ~    ---    6.38  inches
Diameter     -----------------------    3.56  inches

Mounting position   -----------------   Vertical,   base  up or  down
Net  weight   ------------------------       9. 0  Ounces

1    Recommended  Socket   --Johnson   122-275,    operated  in  conjunction  with   the   PL-C]

glass  chimney with  socket  cut-out  as  shown  on  page  3.
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COOLING

Forced air cooling of the base,  base seals,  envelope,
plate   seal,   and   plate   connector   js   required   for   all
classes   of   operation   when   the   PL-8438/4-400A   is
operated  at  or  near  the  maximum  plate  dissipation
rating.   A  total  quantity  of   15  c.f.in.   of   cooling   air,
properly  distributed  to  the  base,  envelope,  and  plate
seal  area,  is  required.  Such  cooling  is  most  conven-
iently   provided   by   means   of   a   pressurized   chassis
upon  which  a  standard  tube  socket  is  mounted  in  a
special  cut-out,  in  conjunction  with  a  Penta  PL-Cl
air-control  glass  ch:mney.  Proper  dimensions  for  the
socket  cut-out  to  provide  correct  air  distribution  to
the  various  portions  of  the  tube  are  given  on  page  3
of this  data sheet.  Alternatively,  a  commercially  avail-
able  air-distribution  type  socket  may  be  used  with
the  PL-8438/4-400A.

\Vhen  used  with  a  socket  cut-out  as  illustrated  on
page 3 and the PL-Cl  chimney,  the PL-8438/4-400A
will  be  adequately  cooled  for  operation  at  maximum
ratings  when  the  pressure  within  the  sealed  chassis  is
equal  to  0.4  inch  of  water.  At  this  pressure,  the  re-
quired  15  c.f.in.  air  flow  will  be  obtained.  Air  at  the
proper  pressure  and  quantity  may  be  obtained  from
a small centrifugal blower rated at about  loo c.f.in.  of
free  air.  Cooling  is  adequate  when  the  base  seal  tem-
peratures  do  not  exceed  200°C.   and  the  plate  seal
temperature  does  not  exceed  225°C.

When  the  plate  dissipation  does  not  exceed  250
watts,  and when operation is  at frequencies  below 30
Mc.,  the  tube  may  be  operated  without  forced  en-
velope   or   plate   seal   cooling.   Under   these   circum-
stances,  an  air flow of 5  c.f.in.  through  the base  alone
is  required,  however.

RADIO-FREQUENCY    OPERATION

The  PL-8438/4-400A  is  especially  suited for use  as
a radio-frequency power amplifier.  The  compact  con-
struction  and  low  interelectrode  capacitances  permit
operation  at full  ratings  at frequencies  as  high  as  Ilo
Mc.  Neutralization normally is  not required for opera-
tion at frequencies below 30 Mc. At frequencies above

45  to  50  Mc.  the  feedback  within  the  tube  is  sub-
stantially   the   result  of   screen-lead   inductance.   The
effect  of  screen-lead   inductance  may  be   eliminated
for a specified frequency of operation through the use
of a variable capacitor as  the screen-lead by-pass.  The
capacitor  is  tuned  f or  minimum  feedback  of  energy
from   the   plate   circuit   to   the   grid   circuit.   A   var-
iable  capacitor  with  a  maximum   capacitance  of  50
##f.  normally  will  be  found  adequate  for  operation
in  the  100-Mc  region.

Under  normal  operating  conditions   the   PL-8438/
4-400A  requires  an unusually small  amount of  driving
power.  The high power sensitivity of the  tube permits
a  reduction  in  the  power  requirements  imposed  upon
the preceding driver stage,  but requires  that adequate
precautions   be   taken   to   minimize   the   f eedback   of
energy   from   the   output   circuit   bat.k   to   the   input
circuit  of  the  tube.

AUDIO-FREQUENCY   OPERATION

The  high  power  sensitivity  of  the  PL-8438/4-400A
makes  it  well  suited  for  use  as  an  audio-frequency
power  amplifier  or  modulator  in  push-pull  Class-ABi
or  class-A82  service.  In  these  classes  of  operation  a
pair  of  the  tubes  can  give  relatively  high  audio-fre-
quency  power  output  with  low   driving  power   and
low  harmonic  distortion.

Under   class-A82   operating   conditions,   both   grid
bias   and   screen   voltage   must   be   obtained   from   a
source having relatively good regulation.  A  series-con-
nected  string  of  voltage  regulator  tubes  connected  so
as  to  regulate the output voltage of  the screen-voltage
supply  normally  will  prove  adequate.  Grid-bias  volt-
age  may  be  obtained from  batteries  or from  a  power
supply  having  a  low  resistance  bleeder.

Under    Class-ABi    operating    conditions,    the    d-c
screen voltage must be obtained from a supply having
good  regulation,  but  the  internal  impedance  of  the
grid-bias  supply  is  not  of  critical  importance.   How-
ever, the effective grid-circuit resistance per tube must
not  exceed  250,000  ohms.

MAXIMUM   RATINGS-CCS  (Continuous  Commercial  Service)

(Frequencies below  I 1 0 Mc.)
Closs c              Plate Mod.

FM or c.W.             Class c

DC  Plote Voltage

D-C  Screen Vol.age

D-C Gi.id  Bias

D-C  Plele CI.rr®nt

Plate Dissipation

Screen  Dissipation

Grid  Die.ipa.ion

Close ABi                      Cl®ss  A82
Audio ^mpl.              Audio Ampl.

4000                    3200                   4000                   4000  volt.

600                      600

-500                   -500

350                       275

400                      270

3535

'0'0

BOO                           ®00   volts

y®lts

350   m®,

400   w®tts

35   watts

10  watts

®
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TYPICAL  OPERATION-Class  C  CW  or  FM  Amplifier

(Frequencies  below  75  Mc.)

D-C   Plate   Voltage

D-C   Screen   Voltage

D-C   Grid   Voltage

D-C   Plate   Current

D-C   Screen   Current

D-C   Grid   Current

Plate   Dissipation

Screen   Dissipation

Grid    Dissipation

Peak   R-F   Grid   Voltage   (approx.)

Driving    Povjer   (at   20   Mc.)

Plate    Pc>wer    Input

Plate   Power   Output

2500           3000           4000           volts

500              500              500           vo Its

-200          -220         -220          volts

350              350              350            rna.

46                46                42           rna.

18                       18                       19               rna.

235             250             300           watts

23                   23                   21              watts

I.8                 I.8                   I.8             watts

300              320              320            volts

5.5              5.9               6.0           watts

875             1050             1400            watts

640                800             1100             vyatts

TYPICAL    OPERATION-Class   C     Amplitude-

Modulated   Amplifiel,   Carrier   Conditions

D-C   Plate   Voltage

D-C   Screen   Voltage

D-C   Grid   Voltage

D-C   Plate   Current

D-C   Screen   Ciirrent

D-C   Grid   Current

Pldte   Dissipation

Screen    Dissipatic)n

Grid    Dissip6t:on

Peak   A-F   Screen   Voltage

Peak   R-F   Grid   Voltage   (approx.)

Driving    Power   (approx.)

Plate   Power   Input

Plate   Power   Output

(Frequencies  below  75  Mc.)

TYPICAL   OPERATION-Class   ABi   A-F   Power

Amplifier  or  Modulator   (Sine   wave,  two  tubes)

D-C   Plate   Voltage

D-C   Screen   Voltage

D-C  Grid   Voltage'

Zero   Signal   D-C   Plate   Current

Max.-Signal   D-C   Plate   Current

Zero-Signal   D-C   Screen   Current

Max.-Signal   D-C   Screen   Current

Plate-to-Plate   Load   Resistance

Peak   A-F   Grid-to-Gr;d   Signal

Driving    Power

Max-Signal    Plate   Dissipation

(per  tube)

Max.-Signal    Plate   Power   Output

2500           3000           4000           vol ts

750              750              750           volts

-130          -140          -150           volts

190                  160                  120              rna.

635               610               585            rna.

0                   0                  0           rna.

28                 30                40           rna.

6800           9000      14,500           ohms

255              275              295            volts

0                 0                 0          watts

370             400             400          watts

850             1100             1550            watts

TYPICAL   OPERATloN-Class   AB.t   A-F   Power

Amplifier   or   Modulator   (Sine   wave,   two   tubes)

D-C   Plate   Voltage

D-C   Screen   Voltage

D-C   Grid   Voltage'.

Zero-Signal   D-C   Plate   Current

Mar.-Signal   D-C   Plate   Current

Zero-Signal   D-C   Screen   Current

Max.-Signal   D-C   Screen   Current

Plate-to-Plate   Load   Resistance

Peak   A-F   Grid-to-G7rid   Signal

Average   Driving   Power

(Max.   Signo')

Peak   Driving   Power   (Mol.   signal)

Max-Signal   Plate   Dissipation

(pe,   tube)

Max-Signal    Plate   Power   Output

Page  Three
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