




PL-175A PL-8432                               PL-8295/ PL-172                              PL-195
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PL-6775

E)EREFTfl       Eea©e#.Eoin. TrffsdicBSEhe§
Proven  reliability,  long  life,  and  high  efficiency  are  the  resultant  effects  of  "extra  care"  production  and
test  methods  employed  by  Penta  in  the  manufacture  of   power  tubes.   Enjoy  all  of  the  benefits  that
hundreds  of  power tube  users  and  equipment  manufacturers  receive  by specifying Penta  Power Tubes.

BEAM   PENTODES

PL-4E27A
PL-172  (See  PL-8295/PL-172)
PL-175A
PL-177A
Pl_-117WA
PL195
PL2|O
PL-6549
PL-8295 / PL-172
PL-8295A
PL-8432
PL-8576/ PL-264

POWER  TETRODES

PL-4-65A  (See  PL8165/4-65A)
PL-4-125A  (See  PL-4D21  (4-125A)  )
PL-4-250A  (See  PL-5D22  (4-250A)  )
PL-4-400A  (See  PL-8438/4-400A)
PL-4-1000  (See  PL-8166/4-1000A)
PL-4D21  (4-125A)
PL-4D21A
PL-4X500A
PL-5D22  (4-250A)
PL-6775
PL-8165/4-65A
PL.8166/4-1000A
PL-8438/4-400A

PuLSE  TE1.F!ODES

PL-8187/4PR65A
PL-8188/4PR400A
PL-8189/4PR1000A

4,000

4,000
2,000
2,000
5,000
7,500
2,000
3,coo
3,000
3,000
5,000

3,000
3,000
4,000
4,000
4,000
2,000
6,000
4,000

15,000
20,000
30,000

1a.  pk.
4a.  pk.
8a.  pk.

2,000
2,500
2,500

$  45.00

$  50.00
$  29.00
$  33.50
$350.00
Or75.00
$  29.00
$142.00
$152.00
$152.00
$370.00

$  36.00
$  37.50
$125.00
$  46.50
$  50.00
$  27.00
$132.00
$  48.00

$  43.00
$  64.00
$144.00

THE    PINTA    LABORATORIES,   INC.
A          a   u   EI  a   I   D   I   A   R   Y          O   F          a  A  Y   T  H   E  O   N          C   O   M   F'  A   N   Y

312      N.     NOP^l     STREET           .           SANTA     BARB^R^,      CALIFORNIA        93102
P.    a.    Box    1469      .      Pholte   965-45®1       .      Ar.a   Code   ®05      .     TWX   805-449-7206
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POWER   TUBES   Cont'd
Fil.Volt . Fil.CurrentAmps. PlateDjss`Max.W' PlateVolt.Max, PlateCurrentMa"Max.

H price

POWER  TRI0DES

5.0 7.5 100 4,000 225 25 $  25.00
`;,-S`S

PL-254W

PL-177Axls¥$3`#,ii_-

PL-6569 5.0 14.5 250 4,000 300 45 $  37.50
PL-6580HIGH-VOLTAGE   RECTIFIERPL-250R 5.0 14.5 400 4,000 350 45 $  45.00

5.0 10.5 60,000 250 $  36.00

/i{tllllJL,/l|S|'|'JIId:I*

Type
Vo,tage,Maximum CurrentACMo;X6cAmpsruise

Coil price                         I,--..---.-I.

PL-R1PL-169A 21,00021,000 630 150500 Not   supplied;    requires    1100 $33.00Oro.00
ampere-turnsNotsupplied;    requires    1900

ap+-_-```---.-q\ck.rfu-.ff-"^`pr

ampere-turns
PL-186 21,000 6 - Not   supplied;    requires    1000ampere-turnsIntegral;28V,500Ma.,D.C $38.00

PL  187 21,000 30 500 $58.00
PL190 21,000 6 150 Integral;   28   V,   250   Ma.,   D-C $58.00
PL-191 21,000 6 - Not   supplied;    requires    1000ampere-turns $28.00

Penta  vacuum  switches  are  single-pole,  double-throw  switches  enclosed   in  evacuated
S}`ZPFf(3IfoRE"„(/%ff%JY<(1::`£);,i(;~ glass  enve lopes.  They  are  idea I  for  use  wherever  compact,  fast-acting  reays  are  required

to   switch   high-voltage   circuits   under  a   wide   range   of  ambient   atmospheric   conditions,
including  exwouldbeun plosive  atmospheres,  a;nd  in  other  applications  whel.e  exposed-contact  relayssuitable.

These  vacuum   switches  are  operated   by  external   actuating  coils,   which   are   excited
by direct  current  and  designed  so  that  the  soft-iron  pole  piece  and  the  armature  assembly
enclosed   in  the  envelope  act  to  complete  the   magnetic  circuit.

ACCESSOIRIES        I
Type Description prlce              `-2

PL-C1 Glass  chimney for PL-8438/4.400A, PL-175A, PL-6580, PL-6775. $  6.50
PL-C184PL-C205PL-C209 Plastic  chimney,   only  for   PL-8295/172   and   PL-8295A.   Same $   5.00$12.00$6.50

chimney  as  used  on  PL-184  and  PL-184A  sockets  (see  below).
Chimney on y  (for  PL-195  and  PL-210). Same  chimney  as  used
on   PL-205A  and  PL-261A  sockets  (see  below).
Chimney    only    (for    PL-8432).   Same    chimney    as    used    on
PL-209A  socket    see   below  .

PL-C265PL-184PL-184APL-205APL-209APL-261A Chimney only  (for  PL-8576/PL-264).Same  chimney  as  used  on $12.00$53.00$48.00$60.00$48.00$60.00
PL-265A   socket   (see   be low).
Socket for  PL-8295/172  and  PL-8295A,  including  the  chimney;
built-in    screen-grid    and    suppressor-grid    by-pass    capacitors.
Includes  contact  provisions  for  a I   base   pins  and   screen.grid

!fe*y and   suppressor-grid   ring   termin als.    Prov ides   proper   air   dis-
tribution  for correct tube coo in8  at  full  plate  dissipation  rating.
Socket for  PL-8295/172  and  PL-8295A,  ineluding  the  chimney.
Same  as  socket  PL-184   (above),   except  that   suppressor-grid
contacts   are   grounded.

qifejTg^':. .,V~  y rty3m
Socket  for  PL-195. Includes  chimney,   built-in   screen-grid by-
pass  capacitors.   Suppressor-grid  contacts  grounded.   Provides
proper  distribution   of  air  for  correct   cooling   of   tube   at   full
plate   dissipation.
Socket   for   PL-8432.    Includes   chimney,    screen-grid    by-pass

.zrfuffi ~                                                                     ass:g5v;:i

capacitors.   Suppressor-grid  contacts  grounded.   Distributes  air
for   adequate   coollng   at   ful I   rated   plate   dissipation.

€BE.`  -:#€as`.-   * Socket  for  PL-210.  Same  features  as  PL-205A  socket  (above)
similar  in  appearance.

PL-265A Socket    for    PL-8576/PL-264.    Includes    chimney,    screen-grid en8.00
by-pass  capacitors.   Provi des  for  correct  distribution  of  air  for
proper  tube   cooling  at  full   rated   plate   dissipation.

FIELD   ENGINEERING   REPRESENTATIVES
AND   DISTRIBUTORS   SERVING   MAJOR     CITI ES                                                                                                                ®inl¢@

L±



PINTA high-ettlcfency

POWER   TUBES

INTER-

CH ANOE A BI L I TY

TABLE

Type  NO. Class Manufacturer Equivalent Penta Type No .

4-65A Tetrode
I          Eimac,   G.E.,   RCA

PL-8165/4-65A,   PL-177A*,
PL-4-65A Penta PL-177WA* t

4-125A

Tet:rode

Eimac

PL-4D21,   PL-4D21A"
4-125A/4D21 G.E.,   RCA,   Tung-Sol
GL-4D21 /4-125A General  Electric
AX-4 -125A/4D21 Amperex
WL-4D21/4-125A Westinghouse

4-250A

Tetrode

Eimac

PL-5D22,   PL-4-400A,PL-175AA,PL~6775t4-250A/5D22 G.E.,   RCA,   Tung-Sol
AX-4-250A/5D22 Amperex
GL-5D22/4-250A General Electric
WL-5D22/4-250A Westinghouse

4-400A

Tetrode
Eimac,   G.E.,   RCA

PL-4-400A,   PL-175AA,AX-4-400A Amperex
GL-4-400A General Electric PL-6775 ,
WL-4-400A Westinghouse

4-|000A

Tetrode

Eimac,   G.E.,   RCA

PL-8166/4-1000AGL-4-|000A General Electric
PL-4-1000A Penta
WL-4-|000A Westinghouse

4PR65A Pulse Tet:rode Eimac PL-8187/4PR65A

4PR400A Pulse Tetrode Eimac PL-8188/4PR400A

4E27/800| Pentode RCA PL-4E27Aoo
4E27A/5-125B Eimac,  RCA

4X500A Tetrode Amperex,   Eimac,   RCA PL-4X500A

PL-172 Pentode Penta PL-8295/PL-172,   PL-8295At

250R Rectifier Eimac PL-250R

254W Triode Vacuum Tube Products PL-254W

6155 Tetrode Amperex PL-4D21,   PL-4D21A**

6156 Tetrode Amperex PL-5D22,   PL-4-400A,PL-175AA,PL-6775t

(Continued on reverse  side)
15  October  1964 Form 92E-5C
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Type NO . Class Manufacturer Equivalent Penta Type No.

8165 Tetrode Eimac PL-8165/4-65A,   PL-177A*,PL-177WA*,

8166 Tetrode Eimac PL -8166/4-1000A

8187/4PR65A Pulse Tetrode Eimac PL-8187/4PR65A

8188/4PR400A Pulse Tetrode Eimac PL-8188/4PR400A

*     Pentode.   Grid-plate and input capacitances  slightly lower; output capacitance higher.    Plate dissipation
75 watts.    Pins 3 and 5  must be grounded.   See data sheet.

**     Has  slightly higher output capacitance; plate dissipation 175 watts.    See data sheet.

A    Pentode.   Grid-plate capacitance slichtly lower.    Input and output capacitances higher.    Higher maximum
screen voltage rating.   Tube base shell must be grounded to chassis.   See data sheet.

° a    Has slightly higher grid-to-plate capacitance and slightly lower  input and output capa.citances  than the
4E27/8001 ;  125  watts  plate dissipation.

1     Ruggedized tube.

•u
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The Penta PL-4E27A  is a beam pentode  suitable for use as  an amplifier,   oscill-

ator,   or  modulator.     In Class-C  service  it will deliver over 400 watts of usable power
output  wit:h approximately two  watts driving power.    As  a  Class-ABi  linear amplifier,
the  PL-4E27A  will  provide  up to 280 watts  of usable power output.

The PL-4E27A has a maximum plate dissipation rating of 125 watts  and a maxi-
mum plate  voltage  rating of 4000  volts  at frequencies  up to 75  Mc.    Adequate cooling  is
provided by  convection and radiation,     except in high ambient temperatures and  at fre-
quencies  above  75  Mc. ,  where forced-air circulation may be necessary.

ELECTRICAL     CHARACTERISTICS

Filament --Thoriated Tungsten
Voltage  ----------------------       5 . 0  volts
Current      ---------------------       7 . 5  amperes

Grid-Screen MU  Factor   ------------------       5 . 0

Interelectrode Capacitances
Grid-Plate     --------------------     0 . 08  LJ|Jf
Input   -----------------------     10 . 5  Lquf
Output    ----------------------        4 . 7  Lquf

Transconductance  (2500  v.  Eb,   500  v.  Ec2,   0  V.  Ec3i
50  rna.   Ib)    ---------------     2500  LLmhos

Maximum  Frequency for  Full Ratirigs ------------         75  Mc.

MECHANICAL      CHARACTERISTICS

Basel   ---------------------       Giant  7-pin,   metal  shell

Maximum Overall Dimensions
Length   ----------------------     6.19  inches
Diameter   ---------------------     2.75  inches

Net  weight  (average)   -------------------            6  ounces

Mounting position                                                                        Vertical,  base up or down

1     Fits  E.   F.  Johnson Co.   socket  122-237  or  equivalent.



PL-4E27A
MOUNTING

ordoTn:pTL£:E=:tA[F::tsbheouTdouftgrovuenftd]£[y+£eaep[:tE
lead  should  be  flexible.

The  tube  base  fits  E.  F.  Johnson  Co.  No.   122-237

¥:#j:[€:e:i],€fsaorsk;tkctEisd:#an:¥he::e:ruaf[rfuenrte£:
is  used,  it  should  be  made  certain  that  the  sockct  has  a
similar  hole.

CO0L'NC

termi#e:t:gis;I;B:t.£s?gncsonmna=:OEo:iiebec]:::Tataftotnheop]:::
through  the  sorke[  and  the hole  of  the base.

i:I:Ci§i[:[±:I:i:¥;i;ni:::ag:jg§:r::I::*f;£#i:C;;:::C[nij£:r{:i#;ie:;t:::¥
ficial  to  the  tube.

Metal-based tubes,  such  as the PL-4E27A,  should not

:i;on;:O:f-?:::uu:]iai:otnas:ujb-:m*;]¥t::]icrud)¥Sa::tcLa:Ppr:£eenL:°t]ha:

OPERATION    -    GENERAL

forth¥3iT4T27rAt£:r8esggednti:Piiae[a:£:a:i:gy[:8ntdaj:JuO[::
data.

Filament  voltage  should  be  maintained  as  closely  as

ii;i;:n:pi:er::n¥ro:;|:i::::v;aa;:e:tf:;s:5ri2o::?!s:s!tilifzu¥i;I:es?::n!

MAXIMUM     RATINGS
CCS  (Continuous  Commercial  Service)

CldJf C
CW7 a/ FM

D-C  Plate  Voltage

D-C  Screen-Grid  Voltage

D-C  Suppressor-Grid  Voltage

D-C  Control-Grid  Voltage
D-C  Plate  Current

D-C  Control-Grid  Current
Control-Grid  Dissipation

Screen-Grid Input

Suppressor-Grid Input
Plate  Dissipation

4000

750

75

-500

200

10

5

20

20

125

;;O::i::;P::;?;;n{:i;]e:!P:irfi?:Coih{ejpi¥;e:jtsrt:pig:sA¥::]i:I;niirgii
plate  voltage.

RADIO-FREQUENCY     OPERATION

irr:::¥;:i::ctr:re:oasp:;p::ieri:o#£|,::::h:::rir|i!:,;a;r!aA#|:o:?:o:ii
g;sttohr:j3:jvce]rascs].rfu:t[Ln:;trb¥f],£££;:ast:g]:e;ire+ye,r:trj:a:tkn

a;rg::icetoneutralizethesmallfeedbackcapacitanceofthe

:---:i--:--_-:-I--___i:---i_--:__-_--_-----_:----:_:_-:i:-:--:-

grid.

In  Class-AB  linear  amplifier  service,  the  screen  volt-
age  for  the  PL-4E27A  must  be  obtained   from  a  well-

;ea#a',:t.endsdsuo::;e,,heto.h&rgeve:I:Ls:::eesns`cvuerr=:e:Ei.Xo!::g:
between  zero-signal  and  full-signal conditions.

;:I;nd:g!:i:nt::lg:ne:s::iu¥u;t;i:;;ir;:::i:;:F:rrse::5o?b!i:;filir::o;T¥

C:ldJS  AB9
Audio or R-F

Cld5J  ABi
Audio or R-F

4000

750

75

200

Page Two
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E        ,rm     i PL-4E27A

:n::fi:17?:;1:i:beea!#f`d:::a?;:::::fh:v:¥:tsau:p::lfy:.Th:
2£:8:F'¥a[hfaeftfba,!as?rfodr[;oih,b£:2y`Eec°u¥dfn]q:j°€iasws£.%
application.

i|:rcn:gut::a;P;;i¥:,°t{;SJ:sPu*°iLt;::8:eoar:ip;rri::%b:itp:#±[:t;Se::teft!
100 volts  for best utilization of the
A  convenient  source of  suppressor g=ET[veoso#a[geg

rid  action.
is  a  high-

resistance  voltage  divider   between   the  screen   grid   and
ground.

withH#;`fvtefeps[yastteem:°cdou#::[ym:}edbefo:CCs:::ij.Sghr:8
tubes:   by  supplying the screen grid  through  a series  resis-

TYPICAL    OPERATION    -    Class  ABL  Linear  R-F  AmplifiorL
Single-Sideband,   Suppressed   Carrier
Grounded   Cathode   Circuit

D-C  Plate  Voltage
D-C  Screen-Grid  Voltage
D-C  Suppressor-Grid  Voltage
D-C  Control-Grid  Voltage2
Zero-Signal  D-C  Plate  Current
Zero-Signal  D-C  Screen  Current
Maximum-Signal
Maximum-Signal
Maximum-Signal
Maximum-Signal
Maximum-Signal
Maximum-Signal

D-C  Plate  Current
D-C  Screen  Current
Peak  R-F  Grid  Voltage
Power  Input
Plate  Dissipation
Useful  Power  Output3

i:;!rr°t¥r#£hean*::#en°;Te=:jrulf:t££L::;=uatp:
low-voltage  source.

Where maximum extended upward modulation above
100 per cent is desired,  it is recommended that modulated
voltage be applied to the screen grid.   This can be accom-

plished  by  taking  the  screen  voltage  from  the modulated
plate supply  through  a series  resistor or,  if  a low-voltage
supply and  series screen  reactor are used,  by connecting a
low-capacitance   audio   coupling   capacitor   bctween   the
screen grid and the modulated plate supply.

Modulation of the suppressor voltage is not necessary
in  high-levcl  modulated  applications.   However,  the  tube
and  its performance will  not be adversely  affected  if it js
necessary  to  obtain  the  suppressor  grid  volta.ge  from  the
modulated  screen  supply.

16

360
360
125

220

:Be;a:kr::I;?:a:ts:Va:I:u;S::aha;e¥:n;e:r:eedgflt°:re]P::a:dtkef5r:zn:dr`§s:i!cS#arp£:i:;`:n:¥:;-;icnae[]:d°du]att°natfunslgnal
"plate power  output"  is  approximately  10  per  cent  higher  than  values  shown.

TYPICAL    OPERATION    -    Class   C   C-W   or   FM   Amplifier
Grounded   Cathode   Circuil

D-C  Plate  Voltage
D-C  Screen-Grid  Voltage
D-C  Suppressor-Grid  Voltage
D-C  Control-Grid  Voltage
D-C  Plate  Current
D-C  Screen-Grid  Current
D-C  Suppressor-Grid  Current
D-C  Control-Grid  Current
Peak R-F Grid Voltage  (approx.)
Driving  Power  (approx.)
Plate  Power  Input
Plate  Dissipation
Useful  Power  Outputl

2.4
182

2.0

1   Actual  power  output  delivered  to  load  from  typical  amplifier.   So-called
"plate  power  output"  is  approximately  10  per  cent  higher  than  values  shown.

191

19

134
413

125

265

Pcige T bree



PL-4E27A

PLATE  VOLTAGE -VOLTS
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The  PL-175A  is a 400-watt plate dissipation  beam  pentode which incorporates the  exclusive
Penta vane-type suppressorgrid.  In most cases,  the tube may be used to replace directly the 4-400A,
with no circuit modifications,   and only slight readjustment of tuning controls.    In  Class-ABi  ampli-
fier applications,   such replacement can result in  20%  to  40%  greater output.   The suppressor grid
terminates  in the  tube  base  shell,   and is  designed to be  operated at zero voltage.    The  base shell
must be grounded to the chassis by means of suitable  spring clips .

ELECTRICAL     CHARACTERISTICS

Filament --Thoriated Tungsten
Voltage   ----------------------------     5 . 0 volts
Current  ----------------------------   14. 5 amperes

Grid-Screen Amplification Factor    ------------------     4. 5
Interelectrode Capacitances

Gr id-Plate  -----------------   ~   ---------   0 . 06 nyJffl .
Input    -----------------------------   15 .1  quid .
output     ----------------------------     9 . 8 I+rid .

MECHANICAL     CHARACTERISTICS

Base     -----------------------------    5-pin,   metal  shell
Maximum Overall Dimens ions

Length     ----------------------------   6. 63  inches
Diameter    ---------------------------   3 . 56  inches

Mounting Pos ition

MAXIMUM    RATINGS   -CCS  (Continuous  Commercial   Service)

Class-AB|
R-F or Audio

D-C  Plate Voltage
D-C Screen Voltage
D-C Suppressor-Grid Voltage
D-C  Plate Current
Screen-Grid Input
Plate Dissipation

Vertical,  base up or down

Class-C
CW or  FM

max.  volts
max.  volts
max . . volts
max.  rna
rna.x.  watts
max.  watts

1`` o r in  5 3 5 R -  L2

Tffl         PINTA    LABORATORiEs       ,Nc



PL-175A
TYPICAL    OPERATION    -    Clciss  C  C-W  or  FM  Amplifier
Crounded-Cathode  Circuit

D-C  Plate Voltage
D-C Screen-Grid Voltage
D-C Suppressor-Grid Voltage
D-C Control-Grid Voltage
D-C  Plate Current
D-C Screen-Grid Current
D-C Control-Grid Current
Peak R-F  Control-Grid Voltage
Driving Power (approx. )
Plate  Power Input

Elsa::uP;sosj::tao:t#Proxj

TYPICAL    OPERATION    -    Class   ABL   Linear   R-F   Amplifier2
Single-Sideband,   Suppressed   Carrier;   Crounded-Cathode   Circuit

D-C  Plate Voltage
D-C  Screen-Grid Voltage
D-C  Suppressor-Grid Vo]

JiodltT8:t3ageD-C  Control-Grid
Zero-Signal D-C  Plate Current
Zero-Signal D-C  Screen Current
Maximum-Signal D-C  Plate Current
Maximum-Signal D-C Screen Current

¥g[=:dmui::g:`D::grF1;:fir;:l¥oltage
Third Order
Fifth Order

Maximum-Signal  Plate Power  Input

M=i=:=:S:=::3lsa:ipbsos;::t3ount#Prox.)

1 Actual useful power delivered to load from typical amplifier.   So-called "plate pewer output" is approximately
10 per cent higher than values  shown.

2 D-C Current  values  shown a.re for peck conditions,  or for  single-tone  modulation at full signal.

3 Approximate value;  adjust to give stated zero-signal  pla.te current.

4 Referenced against maximum-signal (or PEP) output.   Two equal tones.   No degenerative feedback.

C0 0 L I N C -Forced air cooling of the seals at the base end of the PL-175A is required in all classes of service.    A
flow of 5 c . f. in. of cooling air should be pa.ssed through the base.   Adequate envelope cooling at 400watts  plate
dissipation requires  15  c.f.in.  of cooling air past the envelope and across the plate seal.    Proper distribution
of cooling air  may be obtained by the use of a. type PL-Cl chimney,  with chassis cut out as  shown below.

PdgeTwo
CHASSIS CuTLOuT AND Socl<ET MOUNTING FOR

pROpER  AIR DisTRiBUTioN  rF`oM pF`EesuFizED ci+^ssis
{JOHl`lsoN NO.122-275  Socl<ET }
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The  PL-177A  is a  75-watt radiation-cooled  beam pentode  incorporating  the  exclusive Penta
vane-type suppressor grid,  which  allows optimum performance  with  zero  suppressor-grid  voltage
in many applications.   Outstanding features of the PL-177A are  it:s capa.bilities for high power output
at relatively low plate voltage and low distortion as a linear r-f or audio amplifier.

ELECTRICAL     CHARACTERISTICS

Filament --Thoriated Tungsten
Voltage   ---------------------------          6. 0 volts
Current  ---------------------------         3 . 2 amperes

Grid-Screen Amplification Factor    -----   ~   -----------              5

Interelectrode Capac itances
Gr id-Plate  --------------------------        0 . 06 quJrd .
Input    ----------------------------          7 . 5  u+rid .
output      ---------------------------          4 . 2 iiirfd .

Transconductance (500  v.  Eb,   400  v.  Ec2,   150 rna.  Ib)  --------       4500 LLmhos

MECHANICAL     CHARACTERISTICS

Basel   --------------------------       7-pin septar,   EIA E7-2
Maximum Overall Dimensions

Length     ---------------------------       4.38  inches
Diameter    --------------------------       2. 38  inches

Mounting position     -------------------     Vertical,  base up or down

MAXIMUM    RATINGS  -CCS  (Continuous   Commercial   Service)

(Frequencies up to 175  Mc.)

D-C  Plate Voltage
D-C Screen-Grid Voltage
D-C Suppressor-Grid Voltage
D-C Plate Current
Screen-Grid Input
Plate Dissipation

Class-ABi
R-F or Audio

I    Fits  E.  F.  Johnson Co.  sockets  122-101  or  122-247.

10  August  1962

Class-C
CW or  FM

max.  volts
max.  volts
max.  volts
max.   rna..
max.  watts
max.  watts

Form  505R-3

Tffl         PINTA     LABORATORIES       .Nc
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PL-177A

TYPICAL   OPERATION  -Closs  C  C-W  or  FM  Amplifier
Crounded-Cathode   Circuit

D-C  Plate Voltage
D-C Screen-Grid Voltage
D-a Suppressor-Grid Voltage
D-C Control-Grid Voltage
D-C Plate Current
D-C Screen-Grid Current
D-C Control-Grid Current
Peak R-F Grid Voltage (approx. )
Driving Power (approx. )
Screen-Grid Power Input
Flat:e  Power Input
Plate Dissipation
Useful Power Output2

TYPICAL    OPERATION    -Class  ABL   Linear  R-F  Amplifier3
Single-Sideband,  Suppressed  Carrier;  (Intermittent  Modulalion)
Crounded-Cathode   Circuit

D-C  Plate Voltage
D-C Screen-Grid Voltage
D-C Suppressor-Grid Vo]

#odit¥::t4ageD-C Control-Grid
Zero-Signal D-C Plate Current
Zero-Signal D-C Screen Current
Maximum-Signal D-C Plate Current
Maximum-Signal D-C Screen Current

I¥gri=:dmuig:gnalD::grFi;:f:r;:lyoltage
Third Order
Fifth Order

M=:=:=:Si£:i3::::ioi:seirpaTipount6
Maximum-Signal Useful Power Output2

00             2000  volts
00               400  volts
00

15             -125  volts
50                150  rna.
14                    12  rna..

5                    5  rna.
55                165  volts
75             0. 80 watts
.4               4.8 watts
25               300 wa.tts
45                 50 watts
60              220 watts

2000 volts
600 volts

0
-115  volts

25  rna.
0

175  rna.
7ma.

112  volts

-30 db
-41  db
350 watts
125 watts
210 watts

2    Actual useful power output delivered to load from typical amplifier.    So-called  "plate power out-
put" is approximately 10 per cent higher,  and is equal to difference between power input and plate
dissipation.

D-C  current and power va.Iues  shown  are for  peak conditions,   or for single-tone  modulation at
full signal .

Approximate value; adjust to give stated zero-signal plate current.

5    Referenced  against  maximum-signal (or PEP) output.    Two  equa.I  tones.    No degenerative feed-
back.

6   Plate dissipation values  shown for `information only.    During  normal operation  with  intermittent
modulation,  average plate dissipation will not exceed 75-watt maximum rating.
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The  PL-177WA  beam pentode is a ruggedized version of  the Penta PL-177A,   with which  it  is
directly interchangeable.    The  PL-177WA may be  mounted in any position,   and  will withstand  high
levels  of shock and vibration.

Cooling of the  75-watt  PL-177WA  is by ra.diation.    The  tube  incorporates  the exclusive  Penta
vane-type  suppressor grid,   which permits high power  output  at  relatively  low  plate  voltages,   and
provides excellent characteristics for use as a linear r-f or audio amplifier.

ELECTRICAL     CHARACTERISTICS

Filament --Thoriated Tungsten
Voltage   ---------------------------         6. 0 volts
Current  ---------------------------         3 . 2 amperes

Grid-Screen Amplification Factor    -----------------             5

Interelectrode Capac itances
Gr id-Plate --------------------------        0 . 06 |ji[ffl .
hput    ----------------------------          7 . 5 ii[rfd .
output     -------------------------.--          4 . 2 ilirfd .

Transconductance (5cO v.  Eb,   400 v.  Ec2,   150 rna.  |b)  --------       4500 LLmhos

MECHANICAL     CHARACTERISTICS

Basel------------------ ------      7-pinseptar,  EIAE7-2
Maximum Overall Dimensions

Lengiv    ---------------------------       4 . 38  inches
Diameter    --------------------------       2 . 38  inches

Mounting position     -----------------------------.   Any

MAXIMUM    RATINGS  -CCS  (Continuous  Commel.cial   Service}

(Frequencies up to 175 Mc.)

D-C  Plate Voltage
D-C Screen-Grid Voltage
D-C Suppressor-Grid Voltage
D-C Plate Current
Screen-Grid Input
Plate Dissipation

R 5ia:: -A#d]io                 ccviaosrs -FCM

I    Fits  E.  F.  Johnson Co.  sockets  122-101  or  122-247.
15  May  1962

rna.x.  volts
max.  volts
max.  volts
max.  rna.
max.  watts
max.  watts



TYPICAL   OPERATION  -Class  C  C-W  or  FM  Amplifier
Crounded-Cathode   Circuit

D-C  Plate  Voltage
D-C Screen-Grid Voltage
D-C Suppressor-Grid Voltage
D-C  Control-Grid Voltage
D-C  Plate Current
D-C Screen-Grid Current
D-C Control-Grid Current
Peak R-F Grid Voltage (approx. )
Driving Power (approx . )
Screen-Grid Power Input
Plate Power Input
Plate Diss ipation
Useful  Power Output2

TYPICAL    OPERATION    -    Class   AB[   Linear   R-F  Amplifier
Single-Sideband,  Suppressed  Carrier;  (Inlermi«enl  Modulation)
Crounded-Cathode   Circuit

D-C Plate Voltage
D-C Screen-Grid Voltage
D-C  Suppressor-Grid Vo]

#odlt:::t4ageD-C  Control-Grid
Zero-Signal D-C  Plate Current
Zero-Signal D-C Screen Current
Maximum-Signal D-C Plate Current
Maximum-Signal D-C Screen Current

I#ri=:dmu-lg:gnalD::tgrFi;:fir;:lyoltage
Third Order
Fifth Order

#=i=:=:!:E::3::::3oi:seirpaTipo:t6
Maximum-Signal Useful Power Output2

00             2000  volts
00               400  volts
00

15              -125  volts
50                150  rna.
14                    12  rna.

5                     5  rna.
55                 165  volts
75             0. 80 watts
.4                4.8 watts
25               300 watts
45                 50 watts
60               220 watts

2000 volts
600  volts

0
1115  volts

25  rna.
0

175  rna.
7ma.

112  volts

-30 db
-41  db
350 watts
125 watts
210 watts

2   Actual useful power output delivered to load from typical amplifier.    So-called  "plate power out-
put" is approximately 10 per cent higher,  and  is equal to difference between power input and plate
dissipation.

D-C  current and power values  shown  are for  peak conditions,   or for single-tone  modulation at
full signal.

4    Approximate value; adjust to give stated zero-signal plate current.

5    Referenced  against  maximum-signal (or PEP) output.    Two  equal  tones.    No degenerative feed-
back ._

6   Plate dissipation values  shown for  information only.    During  normal operation  with  intermittent
modulation,  average plate dissipation will not exceed 75-watt maximum rating. u
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DESCRIPTION

The  PL-195  is  a  forced-air  cooled,  4000-watt   plate   dissipation   beam   pentode   especially
suited  for  low-distortion  Class-AB[  linear  amplifier service,  in which a single tube will deliver over
5000  watts  of  useful  power  output.
at  relatively  low  plate  voltages,   is
heater  power  requirements.

ill

n

The  tube,  which  has  a  high  power  gain  and  good  efficiency
of  the   oxide-coated,  unipotential-cathode  type,  with  modest

ELECTRICAL       CHARACTERIST.CS

Cathode - Coated Unipotential
Heater voltage      -----
Heater current           ----

Minimum cathode Heating Time     -          -          -
Transconductance  (1500  v.  Eb,  750  v.  EC2,  2  a.  Ib)

Intere[8rt:#n:e€i€£t£:escircuit  Configuration

Grid-Plate-----
Input
Output------

Grounded-Grid  Circuit  Configuration
Grid-Plate.----
Input--.---
Output-----

MECHANICAL      CHARACTERISTICS
Base-----

Base  Connections
Recommended  socket          -
Maximum  Overall  Dimensions

Length
Di ameter           -           -           -

Net weight         -         -         -
Ccoling*

Plate Dil!ipdiiori
(Watts)

3000
4000

Air Flow
(c.fin.)

Prellure
(Incbei of Water)

*fn:lsuedae:i::,p5aocoroEs.FLa-X21om5l]flsl;ncckoctTingairtemperature.pressuredrop

Mounting  position       ----------

io April  1965

6.0  volts
17  anperes
5  minutes

37,000  ulos

-  0;; #::

0.026  prffd
42   pr44fd

-          344444fd

5-pin,  EIA  5-97
See Base Diagram

PL-205A

8.84  inches
-5.53  inches

11  pounds

Axis  vertical,
base up or down

Form 92C-301C

Tffl           THE   PINTA   LABORATORiEs.Nc
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PL-195

MOUNTING

The  PL-195  must  be  mounted  with  the  axis  Of  the
tube  vertical,  with  the  base  up  or  down,   and  must  be
supported   by  either   the  lower  edge  or  the  upper  flat
portion  of  the  suppressor-grid  terminal  ring,   or  by  the
anode  cooler.    The  tube  must  not  be  supported  by  the
glass,  by  the pins,  or  by  the control-  or  screen-grid  rings.

Contact  to   the  suppressor,   screen   and   control-grid
contact  surfaces   should  be  made  by  spring  contact  ma-
terial  in   at  least  three  places   around   the  periphery   of
each  surface.

The   base   of   the   PL-195   fits   a   standard   five-pin
Jumbo   socket,    such   as   the   E.   F.   Johnson   Co.   type
122-275.   The  socket  should  be  so  located  that  the  glass
at  the  base  of  the  tube  does  not  contact  the  socket  when
the  tube  is  seated  in  its  support.

The  PL-205A,   a  special   socket  having  air-directing
provisions  and  contacts  for  all  base  pins  and  suppressor,
screen and  control-grid  terminals,  is  available.   The socket
has  built-in  by-pass  capacitors  for  the screen-grid,  and  the
suppressor-grid  contacts  are  grounded  to  the  frame.

COOLING

Cooling  air requirements  for  the  PL-195,  when  used
with  the  Penta  PL-205A  socket,  are  shown  in  the  graph
below.   Any  additional  pressure  drops  in  the  air  system
between the blower  and  socket,  such  as  might  occur in  an
air  duct,  must  be  added  to  the  pressure  drop  figure  taken
from  the  chart   to   determine  the   static  pressure  which
must  be  maintained  at the blower.

Sufficient   cooling   air   should   be   diverted   over   the
base  end   of   the  tube   from   the   anode   cooling   supply,
either  before  or  after  entering  the  anode  cooler,  to  limit
the  temperature  of  the  base  seals,  suppressor,  screen  and
control-grid  contact  surfaces  to  a.  maximum  of   |75°   C.
Adequate  base-seal  cooling  is  provided  when  the  PL-195
is   used   with   the   PL-205A    socket    and   a   pressurized
chassis,  under  the  recommended  tube  cooling  conditions.

'20

loo
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I_T`"w'|--1-qu^`
i
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J~i~on-i-~i~+_friJ„x(col_
0                  1000             2000             3000            4000                0

PLATE   DISSIPATION,   WATTS

OPERATION    -    GENERAL

fort#eaxj¥.u]?5r::£enggsiv::dfntyiicea]ac°cpoe:apti:§jnc;ntda£Ei°]::
data.

ft;ct:3o:i:r:i:aiivt:::;ii:e:e:i::;oirt:;3:;i;::v,;i:;:ta:t:;i:is:;::;I:::rofp¥?jaf#ieij;i::;
Permanent   damage   to   the   PL-195   can   be   caused

;§]efs;c§i:i:::r:gi:ir;`:::i;;;:;::s:oii±;¥ejnei;;;:;§i:;;t.€a:;hi::p;i;i:sii;::a:;I:;;o§:nij::
immediately   in   case  of   excessive  screen  current   due  to
circuit   maladjustment,   grid   bias   failure,    or   accidental
removal  of  plate  circuit  loading.

Grid-bias  voltage must  be  obtained  from  a  fixed  bias

:ri%El¥r£:i:t]aans:;ASE;u°irdAgt2:£cpe[::at2j,°5nos6oThhmes.t°ta[8rld

RADIO-I=REQUENCY     OPERATION
While  the  PL-195   may  be   operated   without   neu-

;rf:I:zto:![:Old;'&:d:v;:n:d:e:#o:rer]ioEw??pdr::r:e;:ft:leo:n:lde€:I:lr:::w£-g]ridi:unaii:

:mugt[ £fibe:   ::I:`jcne;te¥,hetroe  :e£Cttrfa°]Tze°nthtehesmd:iiv€;eecfrbcaucj£
capacitance  of  the  PL-195.

;i;;:;:I:je::1,isp=:h;:i§:v:a::::s;;:i;!iji:;:;:Eei;ie:ei:a:::ip::s;:;:ea;soiisso:!t:
put  through  external  circuits.

voita::rfo€]atshs:APBi.[];n5ea:u:tmE]effi:£tasfenrficef'rot±easc;::I:
regulated    source,    to    prevent    excessive   screen   voltage

:::iartf8&Swgeunezte°ro:r%nca|a:£fsf:f].sS;Cgrne:[nc::rdr£:%nsTh£Ch

.~E=jE^`rmj_Efi\co,,_,EjjH~_©tBfi~_E]vENv,^Ejco,a__wif^@vEEEjou,w,EE
1!

r'_"H'T
i!
35

:f=iwthuti=jl:unlll

i!+-iJun++ur+-i
++i+++ii

^wJ,__I(,Tiw_`,upi-`^±~\.iur^*^y'<-i
0.1                   0.2                  0.3                  0.4                  0.5                  0.6

PRESSURE   DROP,    INCHES  0F  WATER  COLUMN.
ACROSS  TUBE  AND  PL-205A  SOCKET

MAXIMUM    RATINGS
CCS    (Conlinuoils   Commercial   Service)

D-C   Plate   Voltage    -

D-C  screen-Grid   voltage         -

D-C  Suppressor-Grid   Voltage      -

D-C  control-Grid   voltage       -

D-C   Plate   Current     -

Screen-Grid   Input

Plate   Dissipation         -             -

5000  volts

1000   volts

loo   volts
-250  volts

2.0  amp.

75  watts
4000  watts
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TYPICAL   OPERATION    -    ClasslABL  Linear  R-F  Amplifier
Single-Sideband,  Suppressed  Carrier;  Grounded-Cathode  Circuit

D-C   Plate   Voltage

D-C  Screen-Grid   Voltage

D-C  Suppressor-Grid   Voltage

D-C   Control-Grid   Voltagel

Zero-Signal   D-C   Plate   Current

Maximum-Signal    D-C   Plate   Current,   Single   Tone

Maximum-Signal   D-C   Plate   Current,   Two  Tone

Zero-Signal   D-C   Screen-Grid   Current

Maximum-Signal   D-C   Screen-Grid   Current,   Single   Tone

Maximum-Signal   D-C   Screen-Grid   Current,   Two  Tone

Maximum-Signal   Peak   R-F   Control-Grid   Voltage

lntermodulation   Distortion   Level2
Thircl-Order

Maximum-Signal   Useful   Power   Output3

-104

400
1.47

1.0

987
75                  65                  65
36                  30                  30

104                   105                   105

-31               -30              -29            db

2750            4000            5500            watts

1Approximate  value;   adiust  to  give   stated  zero-signal   plate   current.

2At   maximum   output.     Referenced   against  one   tone   of   two   equal-tone   signal.    No   degenerative   feedback.    Fifth   and   higher.order

distortion  products  more  than  45  db  below  one  tone.
3Single-tone  or   peak  envelope   power  delivered   to   load   from   typical   amplifier.

*CONTACT      SURFACE

Page  Three
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Page  Four

PL-195
0NSTANT Cu R R ENT CHARACTE R ISTI C S

SCREEN  GRI D  VOLTAGE  = 500V.
SUPPRESSOR  GRID  VOLTAGE= 0
-               PLATE  CuRRENT. AMPERES
---- SCREEN  GRID  CURRENT,MA.
--CONTROL G RID CURREN

500 1500       2000       2500       3000 4000      45 00       5000       5500       6000       6500
PLATE  VOLTAGE  -VOLTS

PL-195
0NSTANT CU R R E NT  CHARACTERISTIC

SCREEN   GRI D  VOLTAGE = 750 V.
SUPPRESSOR  GRID  VOLTAGE =0

PLATE  CURRENT, AMPERES
---- SCREEN  GRID  CuRF{ENT,MA.
--CONTROL

500 1500 2000       2500 3500      4000
PLATE  VOLTAGE-VOLTS

4500   `     5000
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DESCRIPTION

anceasTah:o:::|s[t:fi:o:5c°i::;rAa#.r£[:::rdisij£[ajtfij::Eawmhjfn:°£:c:r::i:1;n[€:ubt:t#[£nd€[Pveerrfoofv::

:?£'[:z°e°s¥ait:I:afte:Se£[gspt::efiri:u:::,t.offce:[i:8hjspop:::jdgea:nbzn£°:CoefaeffacieT£;,PwLi-ti[°ckcTiT::i
intermodulation  distortion  characteristics.

ELECTRICAl.     CHAkACTERISTICS

Filament - Thoriated Tungsten
Voltage------.
Current

Transconductance  (2500  v.  Eb,   1250  V.  EC2,  2.5  a.   Ib)
Intered=oti°dd:d€€Pa#ec:irouitconfiguration

Input

8:itdp-uf|a:e--.----.---.
Grounded-Grid  Circuit  Configiiration

Input--.---

fr:::iilanint-----.---

MECHAN.CAL     CHARACTERISTICS
Base-----
Base connections   ----
Recommended  sockct  --------
Maximum Overall Dimensions

Length-..-----
Diancter--------

Net Weight
C°°L]n8+oiuneofcooiingairthroughccolerat5000WattsPlate

dissipation,  500  C.  max.  incoming  air  temperature          -

rftkaip(ra:r7roec:;:i:.)acr¥s fob.e and.PL-2fiA.        .
Moundng position      --------

1o  February  1964

-6.0  volts
85  amperes

44,000  ulos

-.:#:

:o:;#:i

Special, 6-pin
See outline drawing

PL-261A

-   8.84  inches
5.53   inches

•       10pounds

-            -            170   c.f.in.

-           -0.95  inches water

Axis vertical, base up or down

Form  92C-3118
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Page Two

PL.210

MOUNTING

The  PL-21o  must  be  mounted  with  the  axis  of  the
tube  vertical,  with  the  base  up  or  down,   and  must  be
supported by either the  lower edge or the upper flat por-
tion  of  the  suppressor-grid  terminal  ring,  or  by the  anode
cooler.   The  tube  must  not  be  supported  by  the  glass  or
base  pins

Contact  to  the  suppressor,  screen,   and  control-grid
contact  surfaces  should  be  made  by  spring  contact  mater-
ial  in  at  least  three  places  around  the  periphery  of  each
surface.

The  PL-261A,  a special  so(ket designed  for use with
the  PL-21o  and  having  air-directing  provisions  and  con-
tdcts  for  all  base pins  and  suppressor,  screen  and  control-
grid  terminals,  is  available.   The  socket  has  built-in  by-
pass  capacitors  for  the  screen  grid,  and  the  suppressor-
grid  contacts  are  grounded  to  the  frame.

COOLING

Cooling  air  requirements  for the  PL-210,  when  used
with  the  Penta  PL-261A  sockct,  are  shown  in  the  graph
below.   Any  additional  pressure  drops  in  the  air  system
between  the blower and  socket,  such  as  might occur in  an
air  duct,  must  be  added  to  the pressure  drop  figure taken
from   the  chatt  to   determine   the   static  pressure  which
must  be  maintained  at  the  blower.

Sufficient  cooling  air  must  be  provided  to  the  base
seals,  suppressor,  screen  and  control-grid  contact  surfaces
to   limit   their   temperature   to   a   maximum   of   175°   C.
When  the  PL-21o  is  used  with  the  PL-261A  socket  and
a   pressurized   chassis   and   the   cooling   air   specified   for
500o  watts  plate  dissipation  is  supplied,   adequate  base-
seal  cooling  will  be  provided.   At  the  stated  cooling  air
requirements   for   values   of   plate   dissipatich   less   than
5ooo  watts  sufficient  supplementary  cooling  air  must  be
directed  at  the  base  seals   and  contact  surfaces  to  limit
their  temperatures  to  175°  C.,  maximum.

OPERATION   -   GENERAL

fort#eaxjf.:Tor::,:nggsjv::d£:yt;cca,acoc%e:apt#ncgon&jbtifn:
data.

iscacs,i;!F::t,i;'s?::ie:::5h:e:rt!a:t:gs:!a:,:ude,:,:ef:6:int£!
a::Sa:nfiipa°mwe:rt::itpa¥tesm:£r=:#:nwfijt:g:r°Lc°enn#ro°mpetrha:
rated  value.

_--::-:-::-----:_------_------------:-:-----:---_

::rpfi?rjn:-%£!afnsc?eA[i¥ig¥:Bt2b:££li:122¥:o:o?oFohh:m€::tealdg:I?5

RADIO-l=REOUENCY     OPERATION

i:i;:isg;:i;i;i!e!ep:i;:;:'ff!r;ioiii:oi:e:r,!aic::r::!iE!;i:ij::,,niji;:e;i:
eliminated,  to neutralize the small feedback capacitance of
the  tube.

ia;:,!p;::ne:;;i:i;!iTf::o!uijs;sii!cii;*te:E::f:i,;nij:;!::i';cihd:ars!s¥ii

;:#a¥ge:df:°!!aS:S:ii:::ci:rii:::i:is§i¥;;S:ii;a§C;f;rfjit:a:gse:v:ae§

Ml 'MUSEA AIF\EVE F,Lovy

MAAl .INTEN OMlP.=5 GOC.

1000             2000             3000             4000             5cOO     0       a.I       0.2     a.3     a.4     a.5     0.0     a.7      a.8     0.9     I.0
PLATE  DISSIPATloN,  WATTS                                                           PRESSURE  DROP,   INCHES  OF  WATER   COLUMN,

ACROSS  TUBE   AND  PL-261A  SOCKET

MAXIMUM    RATINGS
CCS  (Continlious  Commercial  Service)

D-C   Plate   Voltage           -
D-C  Screen-Grid   Voltage
D-C  Suppressor-Grid   Voltage
D-C   Control-Grid   Voltage
D-C   plate   current            -            .
Screen-Grid   Input
Plate   Dissipation

7500  volts
1500   volts

100  volts
-500  volts

2.5   amperes
200  watts

5000  watts



in
TYpicAL   OPERATION   -   Class  ABL  Linear  R-I Amplifier
Single-Sidebared,  Suppressed   Carrier;   Grounded-Cathode   Circuit

D-C   Plate  Voltage
D-C  Screen-Grid   Voltage
D-C  Suppressor  Grid   Voltage
D-C  Control-Grid   Voltagel
Zero-Signal    D-C   Plate   Current
Maximum-Signal   D-C   P!ate   Current,   Single   Tone
Maximum-Signal   D-C   plate   Current,   Two   Tone
Zero-Signal   D-C   Screen-Grid   Current
Maximum-SignCil   D-C  Screen-Grid   Currem,   Single   Tone
Maximum-Signal   D-C  Screen-Grid   Current,   Two   Tone
Maximum-Signal   Peak   R-F   Control-Grid   Voltage
lntermodulation   Distortion   Level2

Third   Order
Fifth   Order

Maximum-Signal   Useful   Power   Outputs

PL.210

00            7500            volts
50              1250             volts
00

65             -165             volts
00              400            rna.
95                  2.1               amp.

5               ,.20             amp.
6                     5             rna.

35                   125               mc!.

75                  65             rna.
60                 165              volts

-40            -4 0
-4 5            -45

5680           7040

1Approximate  value;  adiust to  give  stated  zero-signal  plate  current.
2At maximum  output.   Referenced  against  one tone of two  equal-tone  signal.   No  degenerative  feedback.
3Single-tone  or  peak  envelope  power  delivered  to  load  from  typical  cimplifier.

-35           db
-42           db

10,400            watts

*CONTACT     SuRFACE

PdgeTbree
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DESCRIPTION

The   Penta   PL-6549   is   a   75-watt   dissipation

aligned-grid  pentodc  featuring  good  performance

at   low   plate  voltage,   but   also   capable   of   good

performance  at  relatively  high  voltage,  for  medi-
um-power  applications.  The  improved  current-di-

vision  characteristics  resulting  from  the  use  of  a

ELECTRICAL   CHARACTERISTICS

Filament -Thoriated  Tunp``ten   /Oi]I.cJaf=

suppressor  grid  permit  the  use  of  si`reen  voltages

approaching the plate voltage in low power appli-

cations.    This   feature  of  the  PL-6549   results   in

excellent   power   gain   and   output   characteristics,

both   as   an  audio  and   radio-frequency  amplifier.

r\-Ss::i:;ill-.--:i,;

-::i:--_i-_--i-i-----:-:-i--=i-:---:-_:_---::==_:_
Voltage

i-=:::i--:i_:-:::i_-i_-::-=-:_-l=------ :i-==-:  --i-I--i--i---- :-==--::::       _

4500   /Lmhos

'ctrode  Capacitances

0.09   p.prf

7.5    p.IJf

Grid-ScreenuRT¥cTor

Transc°:n:isit5#\i°i`ricG&ffic{givEN
Interelectrode  Capacitances

MECHANICAL   CHARACTERISTICS

Base'

Basing

Maximum  Overall  Dimensions

Length

Diameter

Mounting  Position  -  Vertic`al,  base  u|i  or  down

I   Fits  Johnson  No.122-101  or  122-247  or  National  No.  .HX-29  sockets.

20 April  1965

amperes

3-4    prlLf

7-pin  Septar,  EIA E 7-2

See base  diagram

4.38   inches

2.38   inches

Form  92C-111A



®® PL..6549

MAXIMUM   RATINGS -C  C  S  (C®nlinuous   C®mmercial   Service)

(Frequencies  below  l75  MC.)                              FMC[::S-€w   p[ft[eas#€d.    A:i::S A£;I.    A:|fi;S AA£3|.

D-C  plate  voltage                                                        2000                2000                2000

D-C  screen-Grid  voltage                                            goo

D-C  Suppressor-Grid  voltage                                      100

D-C  plate  current                                                           150

Plate  Dissipation                                                                    75

Screen-Grid  Input                                                                  10

TYPICAL  OPERATION -Class-C  CW  or  FM  Amplifier
Frequeiic;e§   below   175   Mc.

D-C  Plate  Voltage
D-C  Screen-Grid  Voltage
D-C  Suppressor-Grid  Voltage
D-C  Control-Grid  Voltage
D-C  Plate  Current
D-C  Screen-Grid  Current
D-C  Suppi.essor-Grid  Current
D-C  Control-Grid  Currc-nt
Peak.R-F  Grid   Voltage   (approx.)
Driving  Power   (approx.)
Screen-Grid  Power  Input
Plate  Power  Input
Plate  Dissi|>ation
Plate  Power  Output

600
400

70
-90

150

18

7
6

600                   600

100                      100

125                         175

5075

1010

750                    1000                    1500
400                    400                    400

70                      70                      70
-90           -105           -115

150                          150                         150

17                            16                            14

6.5                           5.5                               5

655
125                           140                           155

0.75                     0.70                     0.75
6.8                       6.8                       6.4

112                           150                         .225

38                       40                       45
74                        110                        180

TYPICAL   OPERATION - Class-ABi  A.F.   Power  Amplifi®r  ®r
D-C  Plate  Voltage
D-C  Screen-Grid  Voltage
D-C  Suppressor-Grid  Voltage
D-C  Control-Grid  Voltage*
Zero-Sig.  D-C  Plate  Current
Max.-Sig.  D-C  Plate  Current
Zero-Sig.  D-C  Screen-Grid  Current
Max.-Sig.  D-C  Screen-Grid  Current
Pc.ak  A-F  Grid-to-Grid  Voltage
Plate-to-Plate  Load  Resistance
Max.-Sig.   Plate  Dissipation   (per  tube)
Max.-Sig.  Plate  Power  Output

600                              1000
600                             600
7070

-100                  -108
7050

350                                  320
1.5                                        0.5

2820
195                                   200

25'0                             5800
5968
92                                   185

TYPICAL   OPERATION -Class-A82  A.F.   Power  Amplifier  or
D-C  plate  Voltage
D-C  Screen-Grid  Voltage
D-C  Suppressor-Grid  Voltage
D-C  Control-Grid  Voltage*
Zero-Sig.  D-C  Plate  Current
Max.-Sig.  D-C  Plate  Current
Zero-Sig.  D-C  Screen-Grid  Current
Max.-Sig.  D-C  Screen-Grid  Current
Pe:ik  A-F  Grid-to-Grid  Voltage
Driving  Power   (Max.  Sig.)
Plate-to-Plate  Load   Resistance
Max.-Sig.  Plate  Dissipation   (per  tube)
Max.-Sig.  Plate  Power  Output

2000  volts

600  volts

100  volts

175   rna.

75  watts

10  watts

2000
400

70
-125

150

12

5

5

165

0.80
4.8

300
50

250

Modulol®r  (Sine  Wave,  Two  Tubes)
1500                               2000         volts
600                               6oo        volts

70                                    70         volts
-115                       -120       volts

40                                    30         rna.
240                                   210         rna.
0.3                                      0.1          rna.

149

180                                      170

11,700                              19,800

7373
220                                     275

M®dulalor  (Sine  Wave,  Two  Tubes)
1000                                1500                               2000         volts
400                                400                                400         volts

70                                    70                                     70         volts
-72                     -78                     -85      volts

50                                      40                                      30         in,I.
350                                     285                                     225          in.1.
0.5                                       0.2                                       0.1          rna.

34                                       18                                       10          rna.
230                                    190                                    180          volts
1.8                                     0.9                                  0.05          \\'atts

5500                             11,loo                             19,000         ohms
73                                      74                                      70         ``'atts

205                                   280                                   325          watts

::`Approximate  value.  Adjust  to  give  stated  value  of  zero-signal  platc-  c.urrent.



DESCRIPTION

The  PL-8295/PL-.172  is  a  forced-air  cooled,   1000-watt  plate  dissipation  power  pentode
featuring  high  power  gain  and  good  efficiency  at  relatively  low  plate  voltages.    This  tube  is
particularly  well  suited  for  low-distortion  Class-AB]  linear  r-f  amplifier  service,  where  a  single
tube  will  deliver  over  1500  watts  of  useful  power  output.   The  excellent  characteristics  of  the
PL-8295 /PL-172  also provide  outstanding  performance in Class-A82,  Class-B,  and Class-C service.

®

EH

ELECTRICAL     CHARACTERISTICS

Cathode  -  Coated  Unjpotential
Hcater voltage     -------.
Hcater current          -------

Minimum cathode Heating Time      ------
Grid -Screen mu Factor          -------
Transconductance  (1000  v.  Eb,  500  v.  EC2,1  a.  Ib)       -           -
Intereleetrode Cap aritances

Grid-Plate--------
Input---------

Output---------

MECHANICAL     CHARACTERISTICS

Base-----------

Base  connections         --------
Recommended  sox:ket    --------
Maximum  Overall  Dimensions

Length--------
Diamcter--------

Net weight         -------
Cooling

Volume of air through cooler  (at  1000 watts plate
dissipation;  4o°C  max.  incoming  air  temperature)

Pressure drop  acrass cooler  (at  50 c.  f.  in.)          -          -
Mounting position            --------

10ctober 1964

6.0  volts
•    8.2  anperes

3  minutes
-3.4

23,000  ulas

-  0.09   uprf

58   p.pf
-     t8   p.p.i

-  7-pin  Saptar,  EIA  E  7-2

See  base  diagram
-          -          PL-184,  PL-184A

-           -5.125   inches

-          4.032   inches

3  pounds

50  c,f.in.,  minimum
0.15   in.  water
-Any

Form  92C-171E



PL-8295/PL-172

MOUNTING

t,on.T&eh:nL-t8h2e9t5u/bpeL[-sL7m2oumnat¥db;£Th°:hn:eadxinv::tyjc£]:S:;

i:pop:e;dfh?:e:S#dp:°:::o:let:hye#:i:e:±o:rut:°tr?aert;#i:tah¥:ihg:
:o°:i::.ntiLhetht:bteubmeusth°n:[tdb:es:;g:r°tretdedbybythteh:I:sns°::
pins  at  the  base.

surfa:e°sn:icotuit:bt:em;#5;Sis:]nagdcosnctfaecetnmg:1:i[ai°]nnta::
least  three  places  around  the  periphery  of  each  surface.

The   base   of   the   PL-8295/PL-172   fits   a   standard

:;;:nip2;2n.2%e7Ptoarr£22ffi'8.SuihheassotchkeetEsh:Li£°8:Sfonca€e°a
so  that  the  glass  at  the  base  of  the  tube  does  not  contact
the  socket  when  the  tube  is  seated  in  its  support.

::::|snfp::r:I:a!r|es:aca:a:|t|sf:h::sv`:#src;rdfi::t4;:s5o.:#h:i::::I;,:I:i

Foy#s:sps:car:gc;ig8r:sifosr::?;e::i:n:::dgs::lit;a:::::y:;g:rs:s:sc:a:prnat?a:ctlt:r

COOLING

pL.82;£5n;FLU.T72,ant°odgecthce:°[in[€h  ra¥ruffi::ents.   fp°rress:t:

:i::ro,#gva:a:lr::¥i:b::o:e:idagtr:if;:f:e;t:fefios|m:,l!:auT:o£:
:#::tsoup]:iy;teithheerteb:fp°erreat:rreaf:€rtehnete£`;ns€tsh£:n:::

:h:as£::eunm8:£fd ]#  ;=Ppress0r  grid  contact  surfaces  to

8:::rTti:ro:i:hss#r:sty:s::e:8r:I:{hwaebdee!1°t¥ohnera::eL5o::s:s:u]ry:nti°os:s:e:
cooler,  such  as  might  occur  in  a  socket  or  air  duct,  these
losses  must  be  added  to  the  figure  taken  from  the  curve
to   determine   the   static   pressure   which   must   be   main-
tained  at  the  blower.

OPERATloN   -   GENERAL
Maximum   ratings   and   typical   operating  conditions

for  the  PL-8295/PL-172   are  given  in  the  accompanying
tabular  data.

ascLFsee:;erasv°::asgL:bLfe°rtothteheturbaete3h°v:::eb:fm6:ant:I:E:s€

sT;[aet,erb::]tdaegcere¥€:Latftounbseuffetoa:8%::;:te£%tnsar]enpsro%[::

:uotrpeu:h¥nay5°pcecrurce:tftfhropmr°tL£:8rea€ed°PvearLaut:?natv°ltages

cant:Curseeenp-grridan`:£tutda£:aegxecetsostffetphf.8:;X5£/mpuLT[7f2:jn]€

iiie:een:hv;;;a::iet`s:;fii;::e:esp:.psf?r,pfT.ti:p:fi#:s.p:p:I:y[ds:i:,ra::r:

:uj:fe°nuttr:11:;eisv°r[ia:LeTnfeedrsteo°rfemaovs:r%:#jdvo?tvaegr;

:F=m::v:alla:ja:lyapd:J::::?:e:::?lf,gle::jde:i:::Sfcarlfu:e,Cuor:enatccfdueentta:

f.I .i: ful3:s mAu:: 3: :b¥ai:t3'i,cra.tioin:, figxr£ Big ;:;tpa,gy:
The   internal   resistance  of   the   bias   source   should   not

;i,cf;::n5::a::s:ohrz92::afiEilf:s:::A:?1ofaEP:ii.`ecr:;::x:esisof::::i;
:e:::dbjfn°art,:|a¥jtfa#C::j°c::ho::r8]?i,grofrdi%E,biaas;

gtaTS:gil:ancc[easosffh:Pgpr[ifdcaiti°;°£'pjisd:hferif£'asp::Vjdc:dd*e
not  exceed  5ooo  ohms.

Excellent   performance   may   be   obtained   from   the

-:----_-------=-----:-------:-----

exceed  300o  ohms.

RADIO-FREQUENCY     OPERATION

-----      ___   --------------                :-_    --_-

the  PL-8295/PL-172.

#§i:i#n:e:iicf::lid:]¥trh:en::lit;.:a:n¥:t:;in::L:.g:7d:Ch::Cuib:;;;::f;I::ij
gnfr::iel|il;nugt:idthoeut;uuEpt`XrJ::dhsetxotepnr:|vec?:c:ft?Fling

g:ie?y:;?:::.i,is:ah?:t:r;it:o;|¥jc:vt::e'r!a;i,:ftto!t!e:ptr:;3s!i:;ij
Fg;gtaas:.eca:,acjta.nhc=ss::u|`fssb:,s,Egc;;::a,tiongre,sruituincy:

Fee::%d:;eu¥!':reiFi:t:teht:-:a:.!!:s:d:e:;:f:t`hd;:ihfo,#,:ei::::
field  on  the plate  tank  circuit  and  again  by-passed  before

g£SS:snegd  ::rt°huegtontthr:I Sghrfjed]dc££nr:ufi:to   any   Compartment
For  Class  ABi   linear   amplifier   service,   the  screen

voltage  for  the  PL-8295/PL-172  must  be  obtained  from
a  well  regulated  source,  to  prevent  excessive  screen  volt-

:g:u¥a5[£t;°£id2::i?i:::ic:n¥f:,i:sjscnr:[encoc:iitej%tnsTh£Ch

`-.`T   -`.                                                     /                                                                                                 .-----``v.---i-=-----:.:-i               `              /          `     _                              `.--.-.-.--                      _

:i -:±=.               /                               .---------      ,
-``    --`----                    /

`....-''-,

/                                       ,'.,..... ,---+   ------`_`

r         +       ' I±..:±cf¥"i¥±E±
PageTwo

2 50                  500                  750                 1000                   0                    0.05                 0.10                   0.15                 0.20                0.25                0.30
PLATE    DISSIPATION,    WATTS                                                                PRESsul3E    DROP.   INCHES   OF   WATEB

PL-8295/PL-172  AIR  COOLING  CHARACTERISTICS



PL-8295/PL-172

CldfJ-C
CW7 or FIM

Clds]-Abe                         Cldf s-ABi
Audio or RF                  Audio  or RF

ri

a

fi

MAXIMUM    RATINGS
CCS   (Conlinuous   Commercial   Service)

D-C    Plate   Voltage

D-C   Screen-Grid   Voltage

D-C   Suppressor-Grid   Voltage

D-C   Control-Grid   Voltage

D-C    Plate   Current

D-C   Control-Grid   Current

Control-Grid    Dissipation

Screen-Grid    Input

Plate    Dissipation

3000

500

75
-200

1000

10

5

30

1000

TYPICAL    OPERATION    -    Class  ABL  Linear  R-F  AmplifierL

Single-Sideband,  Suppressed   Carrier

D-C   Plate   Voltage

D-C   Screen   Voltage

D-C   Suppressor-Grid   Voltage

D-C   Control-Grid   Voltage2

Zero-Signal    D-C   Plate   Current

Zero-Signal    D-C   Screen    Current

Maximum-Signal    D-C   Plate   Current

Maximum-Signal    D-C   Screen    Current

Maximum-Signal    Peak    R-F   Grid   Voltage

lntermodulation    Distortion    Level3

Third  Order

Fifth   Order

Maximum-Signal    Power    Input

Maximum-Signal    Useful    Power   Output4

3000                                  3000

500                                    600

7575

800

1    D-C  current  values  shown  are  for  peak  conditions,  or  for  single-tone  modulation   at  full   signal.
2   Approximate  value;   adiust  to  give  stated  zero-signal   plate  current.
3   At  maximum  output.    Referenced  against  one  tone  of  a  two  equal-tone  signal.    No  degenerative  feedback.
4   Single.tone  or  peak  envelope  power  delivered  to  load  from  typical   amplifier.

TYPICAL    OPERATION    -    Class  C  C-W  or  FM  Amplifier
Grounded-Cathode  Circuit

D-C   Plate   Voltage

D-C   Screen-Grid   Voltage

D-C   Suppressor-Grid   Voltage

D-C   Control-Grid    Voltage

D-C   Plate   Current

D-C   Screen-Grid   Current

D-C   Control-Grid    Current

Peak   R-F  Grid  Voltage   (Approx.)

Driving   Power   (Approx.)

Plate   Power   Input

Useful   Power  Outputl

1   Actual   power  output  delivered   to   load   from   typical   amplifier.

Page T bree
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DESCRIPTION

The  PL-8295A  is  a  forced-air  cooled,   1000-watt  plate  dissipation  beam  pentode  of  ceramic
construction,  capable  of  high  power  gain  and  excellent  efficiency  at  relatively  low  plate  voltages.
The  tube  requires  considerably  less  cooling  air  than  the  PL-8295  beam  pentode,  which  the  PL-
8295A  may  be  used  to  replace.

This  external-anode  beam  pentode  is  especially   suited   for   low-distortion   Class-AB[   linear
r-f  amplifier  service,   where  a   single  tube  will   deliver  over  1500  watts  of  useful  power  output.
The  excellent  characteristics  of  the  PL-8295A  also  provide  outstanding  performance  in  Class-A82,
Class-B,   and  Class-C  service.

ELECTRICAL     CHARACTERISTICS

Cathode  -  Coated  Unipotential
Heater voltage     -----
Heater current           -----

Minimum cathode Heating Time      -          -         -
Grid-Screen mu Factor           -----
Transconductance  (1000  v.  Eb,  500  v.  EC2,1  a.  Ib)
Interelectrode  Capacitances

Grid -Plate        -
Input  -           -           -
Output    -          -

MECHANICAL     CHARACTERISTICS

Base-----------

Base  connections          --------
Maximum  Overall  Dimensions

Length--------
Diamcter--------

Nct weight    ---------
Cooling

Volume of air through cooler  (at  1000 watts plate
dissipation;  4o°C  max.  incoming  air  temperature)

Pressure  drop  across  cooler  (at  25  c.  f.  in.)           -          -
Mounting  position            --------

17  September  1962

6.0   volts
-     8.2   anperes

3  minutes
-3:4

23,000   4tmhos

-   0.09    p.ILE

42   pr„f
-      21    1lp.i

-  7-pin  Septar,   EIA  E  7-2
See  base  diagram

-           -5.125   inches
-           4.032   inches

•          -           3   pounds

25   c.f.in.,  minimum
0.05   in.  water
-Any

Form  545
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PL-8295A

MOUNTING
The   PL-8295A   may   be   mounted   in   any   position.

When   the   tube   is   mounted   with   the   axis   vertical,   it

st:ufi:,bpe.:r|:Eo:tfed,hb.y.:i:B::s::::orTder,.erdmg,enao|rrti|:,ug;
by  the  anode  cc)oler.   When  mounted  with  the  axis  hori-
zontal,  the  tube  should  be  supported  by  the  anode  cooler.

surfa€e°sn:ahcotuit:bt:€msa£P5;SS%rrma:dcosnctraecetnm8a:[edrjac[°::a::
least  three  places   around   the  periphery   of  each   surface.

The  base  of  the  PL-82g5A  fits  a  standard  seven-pin

S£3t::.i°2C2i2t48SuCThheassotchkectEsh:uiz°reni%:at€:.soty?heatLzh2:
ceramic  waf er  at  the  base  of  the  tube  does  not  contac.t  the
socket  when  the  tube  is  seated  in  its  support.

:::£Lsnfp::r;I:ait[es%acav§a:[t]sfghE:sv]:f£:]srsrdf,i::t4£:sgoc¥#h::i:i;lit::nj
by-pass  c`apacitors  for  the  screen  grid  and  suppressor grid.
The  type  PL-184A  socket  has  a  built-in  by-pass  capacitor
for  the  screen grid, but  grounded  suppressor-grid  contacts.

COOLING
Cooling   air   requirements   for   the   PL-8295A   tube

cooler  only,   and  the  cooler  plus  a  Penta  PL-184  or  PL-

i];°£]ai]rrsE;riic:;:::uis::!c:kia:a::i:::;rd;is:u?:;£:as§s:u::igin;o;¥:::d:£§
taken   fi.om   the   chart   to   determine   the   static   pressure
which  must  be  maintained  at  the  blower.

oveL4h:mbaa[:ea:nn°dunotf°tfhec°t:I::8fr%[:Sthh°eu!adnobdeedc£::#:g
supply,   either  before  or  after  entering  the  anode  cooler,
to  limit  the  temperature  of  the  base  seals  and  screen  grid

238oS¥?Pressol   grid   Contact   surfaces   to   a   maximum   of

OPERATION   -   GENERAL

forthMea;LLT8u2mg5AdtLa:gsg]avnedn7np:i:]a:Poe:aSfann8yL:gntdaL:Its::
data.

Heater  vol,tage  for  the  tube  should  be  maintained  as
closely  as  possible  to  the  rated  value  of  6.o  volts.    Heater

:::traeg:e:a:[ua5:OTtsfeu%ntdo:£r]£tefro::nftna:eo£::mo£:st'pbj:Jmb:;
occur  with  prolonged  operation  at  voltages  more  than  5
per  cent  f rom  the  rated  value.

Screen-grid  input  in  excess  of  the  maximum  rating

§s§j:;t;:;:oii:::%;i:;¥:njii:b;ii:i:o::;;P::;:e±r:::::;:hi:]jv;;;S;:iui::aft;:at:::!€ij

in  case  of  excessive  screen  current  due  to  circuit  malad-
justment,  grid  bias  failure,  or  accidental  removal  of  plate
circuit  loading.

In  Class  ABi  or  A82  applications,  grid  bias  voltage
for  the  tube  must  be  obtained  from  a  fixed  bias  supply.
The   internal   resistance   of   the   bias   source   should   not

;#:::n5::a!;s:ohrx§2`c:afia:S:S:::A:E]ofaEP#e[ecra:fi:x:esqs°5ri::s:i:

me:g=db.fnoar[.:[a%.[Eipx:!lc:trio.nast|.I:rt5::s,gr.'fE::i,bfaas,

PoetaTS:eds];:ancc[easosffh:Pgpr!i]dcait::£'pjisd:££erebdi'asp:::£r::dd:i:
not  exceed   5o00  ohms.

;i:i:n:i9:ai:::ijj:3h[p¥:i;:st;iu££::;[s§:i;;py{c;;;;e:;:p:e:§ia`i{e:::o¥air:,i;i§to#
value  of   suppressor  voltage  is   not  critical,   and   voltages

i:ff¥reeennce2s5manpderf4o5r::itcse.miyhebfntuesr:dai¥:ts?st:::#]?£:
suppressor-grid   voltage   supply   should   not   exceed   3000
ohms.

RADIO-FREQUENCY     0PERATloN
In  most  ordinary  Class  C  applications,  the  PL-8295A

::umi;Pi::b;:r:::::a;;i:::;y;Cr;i!iih:g;r:ie:da:;i:sijo;:!];Z[itti::;[iy;s:r;1;:;i:de::!fn::;°.i

advisable  to  neutralize  the  small  feedback  capacitance  of
the  PL-8295A.

#:tfi::ne:ti;pa:r:ji::Sh;hr::gilt.V8a2J;§tAomu:i::s:C:ic:#Ll:ts:¥:a::
:th°[:id£Snhg°u!itbhee°sESpe;Tyed,e]andsret8arpdr;°enpy=%auspsi[Pnggabnei
tween  input  and  output  through  external  circuits.

;::.gd?y;ii:::::i,i3:a:cl;tltrole::;t:o;|:sFap:jc:v:#:a6E,i|:to:t|:pe:pt:eis3s!i;:iij
by-pass   capacitance   should   be   sufficient   to   result   in   a
reactance  of   3   ohms   or  less   at  the  operating  frequency.

;ee::3::;eusdgu:£a!:re:1=ae:t:t:teht:.efa:c#::seid;:::f::t`hd;::hF°[#£:eit,:::
field  on  the  plate  tank  circuit  and  again  by-passed  before
passing   through   the    shielding    into    any    compartment
exposed  to  the  control  grid  circuit.

reo::::;erfo:::uirs:e::;`8p2lf;en5ve€:,in:uf:Pels5s:;:b:s;:r;e:ie*t:lEg:cv#L::i

3tfown:efuzeert;.s:::af;:ge:u:i.s::rneae[nc:::r£:fotn¥hfchoccur
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PL-8295A  AIR  COOLING  CHARACTERISTICS
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Cla5f-C
CW7 a/` FiM

ClasS-A82                           Clals-ABi
Audio or RF                   Audio  or RF

PL-8295A

MAXIMUM    RATINGS
CCS  (Continuous   Commercial   Service)

D-C   Plate   Voltage

D-C   Screen-Grid   Volage

D-C   Suppressor-Grid    Voltage

D-C   Control-Grid    Voltage

D-C    Plate   Current

D-C   Control-Grid    Current

Control-Grid    Dissipation

Screen-Grid    Input

Plate    Dissipation

3000

TYPICAL   OPERATION   -   Class  ABT  Linear  R-F  Amplifier]

Single-Sideband,  Suppressed  Carrier

D-C   Plate   Voltage

D-C   Screen-Grid   Voltage

D-C   Suppressor-Grid   Voltage

D-C   Control-Grid   Voltage2

Zero-Signal    D-C   Plate   Current

Zero-Signal    D-C   Screen   Current

Maximum-Signal    D-C    Plate   Current

Maximum-Signal    D-C   Screen   Current

Maximum-Signal    Peak    R-F   Grid   Voltage

lntermodulation   Distortion   Level3

Third    Order

Fifth   Order

Maximum-Signal    Power    Input

Maximum-Signal    useful    Power   Output+

3000                                  3000

500                                    600

75                                            75.

-27
-41

2000

1260

800

1    D-C  current  values   shown   are  for  peak  conditions,  or  for  single-tone   modulation   at  full   signal.

2   Approximate  value;   adjust  to  give  stated  zero-signal   plate  current.

3   At  maximum  output.    Referenced  against  one  tone  of  two  equal-tone  signal.    No  degenerative  feedback

4   Single-tone  or  peak  envelope  power  delivered  to   load  from  typical   amplifier.

TYPICAL    OPERATloN    -    Class  C  C-W  or  FM  Amplifier
Crounded-Cathode  Circuit

D-C    Plate   Voltage

D-C   Screen-Grid   Voltage

D-C   Suppressor-Grid   Voltage

D-C   Control-Grid    Voltage

D-C    Plate   Current

D-C   Screen-Grid    Current

D-C    Control-Grid    Current

Peak   R-F  Grid   Voltage   (Approx.)

Driving   Power   (Approx.)

Plate   Power   Input

Useful   Power  Outputl

1    Actual   power   output   delivered   to   load   from   typical   amplifier.

Page T bree
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0-15 PL-8295A

CONSTANT  CuRRENT  CHABACTERISTICS
SCREEN   VOLTAGE = SOO  V.

SUPPRESSOR   VOLTAGE=    35V.
PLATE  CURBENT,  AMPERES

---- SCREEN  GRID  CURRENT,   MA.

500                       1000 1SOO
PLATE   VOLTAGE

2000                  2500                  3000

u
500                      1000 '500

PLATE   VOLTAGE
2000                   2500
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DESCRIPTION

The  PL-8432  is  a  forced-air  cooled,  1000-watt plate  dissipation  ceramic-envelope  beam  pen-
tode featuring  compact  construction.  This  tube  is  especially  suited  for  low-distortion  Class-ABi

¥E:a:xrc-:[|::tp:££];erracutseer'±s¥chseroef:h:±#8£E2ea|?o£L[p::;f±vdeer:¥i:.t::&?n¥a:tesrfoof].:s:£t::p£:w€;a::t.tAP:1:;
and  Class-B  service.

ELECTRICAL     CHARACTERISTICS

Cathode  -  Coated  Unipotential

E:::::cvu:lrteangte--------
Minimum   Cathode   Heating   Time       -
Grid-Screen   mu   Factor
Transconductance  (1000  v.  Eb,
Interelectrode  Capacitances

Grid-Plate       -      -      -
Input-----
Output----

MECHANICAL    CHARACTERISTICS

Base------
Base   Connections
Recommended  socket      --
Maximum  Overall  Dimensions

Length
Diameter        -      -      -

19   October 1964

----       6.Ovolts
----  8.2amperes

----          3  minutes
-3.4

23,000  pmhos

---0.09„„f
-       -       -42„„f
---20„„f

----       7~pin   Septar,EIAE7-2
--------       Seebasediagram

PL-209A

!!,::liygei8ht-------------
Volume  of  air  through  cooler  (at  1000  watts  plate

dissipation;  40°C  max.  incoming  air  temperature)
Pressure  Drop  (at  37  c.  f.  in.)

Cooler  only
Cooler  plus  pL-209A  socket      ------

-    4.75  inches
3.53  inches

-2.5pounds

-    37  c.f.in.,minimum

0.10  in. water
-  0.18  in. water

Mounting   position           -------------    Any

Form 92C-291 B

rffl         THE   PENTA   LABORATOR[Es    ]Nc
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MOUNTING

i,gil:nEc;§o;r§;u§::;u;i::o:a§;;;:i;a::::§j¥aj;:¥;:euo§:::;;;§3:i

;§a#ct£:C:;:¥oi:dt°:¥asec§§¥j%r:::e;psj::°S:);i5be;e:n%S:erc:eg::cto¥ht%:c:

:::k::oh!:ec:i!:t:%,i,:oat::efcfi;:oS|:.i5;i,s?I:::;!:.ii`l:s:;:fi;

i#,sasc.I,!ep:ree:sr:i:?Ee::iecEE;f:s.fr:i-:ha:sfss,:h3eE:::.:i::g:%

Fh.eFb:sJe3t!Fs:o:n:dfie:vor¥2:'!:!e;?:a?rf::C,i?i,;:S#mfu:su,tE!
E

rovided to make certain that the ceramic wafer at the
ase  of  the  tube  does  not  contact  the  socket.

COOLING

quireEiheentgr?gFtbhee`o¥Lil#3t!at=shet!e incs::!i:8

:iE-s2y°s:;ms°bcek#;eAnn¥h:dfa££fe°ncao[oFerresas:Eepdern°tES

air  re-
in   the
in  the

socket,

;.dad:e#i:c:?is:s?T`:g:::dr:o:p:su:r:fe;tEk:e;:ir:c;,!Teuit::!
tained  at  the  blower.

;|rii.isiai:f[:g;!seii:a;i:oc,i.ix::ni:xit::ui,giin:Eir;:¥obiioe::e;I:i
OPERATION -GEN ERAL

aspo:sL#:3thheea::teto,6t.aog;oS,Es:u+Tthboeu:#eaastecr,ovsoe[]t¥

250                 500                 750                1000

PLATE   DISSIPATION.   WATTS

i:::::jv:a!::fu;i;,srlo:I::.:k:ed;i:1:oT:::¥n#uio:I:a:r:oluis#e,tEd:ez

;E]eg]:]§ta:::££::I;jsh¥o:;{c{je[§;:jhu:p:i:]¥:t[¥;:I:::;,:.¥e::i:n§r;tdA:[§
ceed   5000   ohms   in  Class-ABi   applications   or  2000
ohms   in   Class-A82   operation.

RADIO-I:REOuENCY     OPERATION

In  low  distortion  Class-ABi  linear  amphifier  serv-
ice,   where   reaction   on   the   driver   circuit   must   be
entirely  eliminated,  it  will  usually  be  found  advisable
to  neutralize  the  small  feedback  capacitance  of  the
PL-8432.

The   input   and   output   circuits   of   an   amplifier
using  the  PL-8432  should  be  separated  by  a  metal
`chassis  or  equivalent  shield.  Care  should  be  used  in
by-passing  and  shielding  of  the  supply  leads  to  pre-
vent  coupling between  the  input  and  output  through
external  circuits.

When  operating the  PL-8432  as  a  Class-ABi  lin-
ear  amplifier,  it  is  important  that  the  screen  voltage
for the tube be obtained from a well-regulated source,
to  avoid  excessive  screen  voltage  variations  caused  by
the  changes  in  screen  current  which  occur  between
zero-signal  and  full-signal  conditions.

AA^XIMUM   RATINGS
CCS  (Conlinu®us  Commercial  Service)
D-C Plate Voltage
D-C Screen-Grid Voltage.
D-C Suppressor-Grid Voltage
D-C Control-Grid Voltage
D-C Plate Current
D-C Control-Grid Current
Control-Grid  Dissipation
Screen-Grid  Input
Plate Dissipation

C'„JJ-C
CW o, FM

10

Cla.il-AB.                        Clal]-AB 1
Audio or RF                Audio or RF

3000                      3000
500                        600
7575

800                        800
10

5

volts
volts
volts
volts
rna.
rna.
watts

30                          30                   watts
1000                        1000                     watts



PL18432

TYPICAL   OPERATION   -   Class  ABL  Linear  R-F  AmplifierL

Single-Sideband,  Suppressed  Carrier;  Grounded-Cathode  Circuit

D-C Plate Voltage
D-C Screen-Grid Voltage
D-C Suppressor-Grid Voltage
D-C Control-Grid Voltage2
Zero-Signal  D-C Plate Current
Zero-Signal  D-C Screen Current
Maximum-Signal  D-C  Plate Current
Maximum-Signal  D-C Screen Current
Maximum-Signal  Peak R-F Grid Voltage
lntermodulation  Distortion  Level3

Third  Order
Fifth  Order

Maximum-Signal  Power Input
Maximum-Signal  Useful  Power Output4

2500
500

0
-112

1   D-C  current  values  shown  are  for  peak  conditions,  or  tor  single-tone  modulation  at  full  signal.
2   Approximcite  value;  odiust  to  give  stated  zero-signal  plate  current.
3   At  maximum  output.    Referenced  ogoinst  one  tone  of  t\^ro  equc]I-tone  signals.   No  degenerative  feedback.
4   Single-tone  or  peak  envelope  power  delivered  to  load  from  typical  amplifier.

a+

A

n.

SUPPRESSOR
G'F3'D

*7
5Z M

*312M,N.

SCPEEN    GF}lD

*  CONTACT
SUBFACE

DIA.  MA

.125±.003  DIA.
IPIN34I

2..;I:EN-EL    I DIA
I lgr2y yid        ,

•o50±..8

6    PINS
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DESCRIPTION

LnrE:i_£T:hfeac:tL:n:e:a::o=-p8i::7L:#:b:::#awnLLiLll:Lgscoecr:E¥;C:il:yeoaL¥si:::u:i:e;sehr:;p±gai:alcr:Le:¥::e:[Lr°f::;I:ss_e|°E¥
amplifier  applications.

ELECTRICAL       CHARACTERISTICS

Cathode - Coated Unipotential

E:::::¥:lrtraeg:     :      :      :
Minimum  Cathode  Heating  Time
Transconductance   (1500  v.   Eb,

®

n

Interetercot:°nddeedf8£tahc:tdaenc€:rcuitconfiguration

Grid-Plate.............
Input............

Grog:ipeEt-Catriode.  Ci;cuit   Cbnfr;ura.tion.,   Tribe.in P.L-265A.Socket
Grid-Plate.............
Input...............
Output-.............

MECHANICAL      CHARACTERISTICS

Base......

Base  connections     .       .       .
Recommended  socket    .       .
Maximum Overall Dimensions

Length....
Diameter....

Net  weight        ....
Coolin8*pz¢teDdssipa#On

(Wafts'

2un
3000

Air  Fl,ou)
(c.f.in.)

67
108

6.0  volts
17  amperes
5  minutes

37,000  4mhos

0.14 Avfd

8f%:g
O!:Z#:i

Special 7-pin
.    See  Base Diagram

PL-265A

5.7  inches
4.4  inches
4.8  pounds

Pressure Drop
(Inches Of Water)

0.43
0.95

#]Antc]sue3e]se#::,p5g:r:s,s¥£x.fEgFsfoncckoeTfngafrtemperature.pressuredrop

Mounting  position     ...............

25   May   1964

Axis vertical,
base up or dour

Form  92CL841A
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PL-8576/PL-264
MOUNTING

The PL-8576/PL-264 miiy be mounte(I in any
po.tition.  When  the  tube  i`¢  mounte(I  with  the  axi``
vertical,  it  .`hou]d  be supp()rted  by  either  the  lower
edge  or  the  upper  flat  portion  ()f  the  L`uppressor-
Lrri(I  terminal  ring,  or  by  the  anode  c`ooler.  When
mounte(1  with  the  axis  horizontal,  the  tiibe  sh(tul(I
be  supported  by  the  anode  cooler.

Conti`c`t    to    the    suppre\`sor    i`nd    sc`reen-gri(1
contac`t  surfaces   should   be   made   by   spring   con-
tact   material   in   at  least  three  plac`e.`   around   the
periphery  of  each  surface.

The   base   of   the   tube   fits   a   `stand{ard   giant
seven-pin    ceramic    soc`ket,    such    as    the    E.    F.
Johnson  Co.  No.  122-237.  The  soc`ket  should  be  so
located   that   the   ceramic   at   the   tube   base   cloes
not   contact  the   socket   when   the   tube   is   seated
in   its   support.

The   PL-265A,   a   special   ``(>c`ket   having   air-
directing  provisions  and  contacts  for  all  base  pins
i`nd  ``uppressor  ancl  screen-LJrid  terminals,  is  avail-
i`ble.  The  PL-265A  .`oc`ket  hits  built-in  sc`reen-grid
by-pa```   c`!ipacitors,   i`n(I   the   ``uppressor-grid   c`on-
tat.ts  tare  grounded  to  the  socket  frame.

COOLING

Cooling   air   requirements   for   the   PL-8576/
PL-264  when  used  with  the  PL-265A  socket,  are
shown in the  graph  below.  Any  additional pressure
drops  in  the  air  system  between  the  blower  and
socket,  such  as  might  occur  in  an  air  duct,  must
be  added  to  the  pressure  clrop  figure  t€`ken  from
the   chart  to  determine  the  static  pressure  whic.h
must   be   maintainecl   at   the   blower.

Sufficient  cooling  :`ir  should  be  diverted  ()ver
the  base  end  of  the  tube  from  the  anode  cooling
supply,  either  before  or  after  entering  the  anode
coolei.,  to  limit  the  temperature  of  the  base  seals
and  screen-grid  and  suppressor-grid  contac.t  sur-
faces  to  a  mi`ximum  of  250° C.

OPERATION -GENERAL

Heater  voltage  for  the  tube  ``hould  be  main-
ti`inecl  as  c`1osely  aLs  possible  to  the  rated  value  of
6.()  volts.   Variations  in  heater  voltage  of  up  to   1()
pei.   c.ent  are  permissible,   but   dec.reased. tube  life

3:;'|(,::rc:ia|ti,?pn:,.:t|.:oaTe;.,o,:I,p.Tt.fmiy.r:c`,cLuarnYi`t:
per   L`ent   from   the   rated   value.

i,:iepd:.:E:yia:nc?ri;en,i::a:g,na,g:e:|i:ao::t::xec;e:t::::eetdheefarnF:P|:

5[,pwpe];,L`Fhpep]¥.]r::Ptar;I::u]ft:oTetT:aprLaat:gevdo]ttahga:

btla','e'Tgl::sg'eb.IeTthoeaE::ydicr:en.cY:ltna-%eridwitohvoe::
current   relay  is  recommended,   to   remove   screen

::itr%g:iruFetdofatc:i%uitn£{;::d]Pufstfaxec`::,`£Vgerfdscrbefea:
failure,    or    accidental    removal    of   plate    circuit
]°adfaiid.b]as   voltage   must   be   obtained   from   a

¥ieed£Ei:insauip::¥fsftnancc[ea`;-fAtBhte°£]ASB;o:[Pr::£Csq££o°unisd
not   exceed   2500   ohms.

RADIO-FREQUENCY      OPERATION
In   low distortion   Class-AB|    linear   amplifier

service,  where  reaction  on  the  driver  circuit  must

P(iv.e,#ee`?.e:i¥:Faa|::g,,ite=':||ufseueadlbya.Ee.:s::i!
tance  of  the  PL-8576/PL-264.

A metal c`hassis or equivt`lent means should be

;:I:;§t]:;d:::tin:f;¥r]§:;i::i:::;::::::§j::§B::::vF::p:Z;:;c:;§jeL§s:

;i;r;::a:;#i]:::e::;::I;;i:t;]§:et;S;ie¥e::e::o:ijjh::;:I;:;;i;:]i;:c:e:s:s§![§
signal  conditions.

250    SOO    7501000125015cO   175020002250   250027S03000     0        a.I       0.2      0.3      0.4      0.5      0.6      0.7      0.8      0.9        I.0
PLATE  DISSIPATION.  WATTS                                                PF`ESSuRE  DBOP,  INCHES  OF  WATEF`

ACROSS TUBE  AND  PL-265A SOCKET

MAXIMUM    RATINGS
CCS  (Continuous  Commercial  Service)

D-C   Plate   Voltage          -
D-C  Screen-Grid   Voltage
D-C  Suppressor-Grid   Voltage
D-C   Control-Grid   Voltage
D-C   Plate   Current
Screen-Grid   Input
Plate   Dissipation

5000   volts
750   volts
loo   volts

-250  volts
2.0   amperes
50  watts

3000  watts
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TYPICAL    OPERATloN   -   Class  ABi  Linear  R-F  Amplifier
Single-Sideband,  Suppressed   Carrier;   Grounded-Cathode   Circuit

D-C   plate   Voltage
D-C   Screen-Grid   Voltage
D-C  Suppressor-Grid   Voltage
D-C   Control-Grid   Voltagel
Zero-Signal    D-C   Plate   Current
Maximum-Signal   D-C   Plate   Current,   Single   Tone
Maximum-Signal   D-C   Plate   Current,   Two   Tone
Zero-Signal    D-C   Screen-Grid   Current 16

Maximum-Signal   D-C   Screen-Grid   Current,   Single   Tone           *
Maximum-Signal   D-C   Screen-Grid   Current,   Two   Tone           57
Maximum-Signal    Peak   R-F   Control-Grid    Voltage                    105

PL-8576/PL-264

0      volts
0      volts

00
-92      -110     volts

400        400     rna.
1.33               *      amperes
0.90        1.06      amperes

8               11         rna.

70              *      rna.
33           36      rna.
92          110      volts

lntermodulation    Distortion    Level2
Thirdorderproducts                                                              -29       -33        -29       -30        -29     db

Maximum-Signal   Useful   Power   Output3                                     2950     2900     4050     4100     5400     watts

*Single-tone  operation   not   permissible    under  conditions   shown   because   screen-grid   input  exceeds   maximum   rating.
1Approximate  value;  adjust  to  give  stated  zero-signal  plate  current.
2At  maximum   output.     Referenced   against  one   tone   of  two   equal-tone   signal.    No   degenerative   feedback.     Fifth   and   higher-order

distortion  products  more  than  45  db  below  one  tone.
3Single-tone  or  peak  envelope  power  delivered  to   load  from  typical   amplifier.

Pdge I bree
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The  PL-8165/4-65A  is  a 65-watt power  tetrode  suitable for  use  as  an r-f power
amplifier  and oscillator,  and as  an a-f power  amplifier  and modulator.   Because  of its
compact  size  and  quick-heating  thoriated-tungsten  filament,    the  PL~8165/4-65A   is
especially useful  in  mobile communications  equipment.    The  tube can  be operated at
full  input  at frequencies  up to  150 Mc .

ELECTRICAL    CHARACTERISTICS

Filament --  Thoriated Tungsten
Voltage   ------------------------       6. 0  volts
Current  ------------------------       3 . 5  amperes

Grid-Screen Amplification  Factor     -------------           5

Interelectrode Capacitances
Grid-Plate      ----------------------. 08  u+Jfd.
Input    -------------------------        7 . 5  |J+J,fd .
Output      ------------------------        2 . 2  )+jLfd.

Transconductance (500  v.   Eb,   125  rna.   Ib,   250  v.   Ec2)   ----     4000 LLmhos

MECHANICAL   CHARACTERISTICS

Basel   --------------------------        5-pin septar
Maximum Overall Dimensions

Length    --------------.----------     4 . 38  inches
Diameter   -----------------------    2 . 38  inches

Mounting position      --------------       Vertical,   base up or down

MAXIMUM   RATINGS-C   C   S   (Continuous   Commercial   Service}

Class  C              Class  C
Cw or  FM         Telephony

D-C  Plate  Voltage
D-C  Screen-Grid Voltage
D-C  Plate Current
Screen-Grid Input
Plate Dissipation

1    Fits  E.   F.  Johnson Co.   No.122-101  or  122-247  sockets.

max.  volts
max.  volts
max.   rna.
max.  watts
max.  watts

27 January  1964

ie         PENTA    LABORATOR.Es       .Nc
T]^trm  O?r`-?51R



PL-8165/4165A

TYPICAL   OPERATION -Class-C   CW   or   FM   Amplifier

Crounded   Cathode   Circuit

D-C. Plate Voltage
D-C Screen-Grid Voltage
D-C  Contiol-Grid Voltage
D-C  Plate Current
D-C  Screen-Grid Current
D-C  Control-Grid Current
Peak R-F  Grid Voltage (approx. )
Driving Power (approx. )
Plate  Power  Input
Plate Dissipation
Plate  Power  Output

000       volts
250       volts
loo      volts
115        rna.
22       rna.
10       rna.

170       volts
i. 7      watts
345      watts

65      watts
280      watts

TYPICAL   OPERATION -Class-C   Amplitude-Modu]aled   Amplifier,    Carrier    Condilions

Crounded-Cathode   Circuit

D-C  Plate Voltage
D-C  Screen-Grid Voltage
D-C  Control-Grid Voltage
D-C  Plate Current
D-C  Screen-Grid Current
D-C  Control-Grid Current
Peak R-F  Grid Voltage (approx. )
Driving Power (approx. )
Plate  Power  Input
Plate  Dissipation
Plate Power Output

500       volts
250       volts
135       volts
110       rna.
25       rna.
12       rna.

215       volts
2.6      watts
275      watts

45      watts
230      watts

®`

®
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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.

I  June  1964                                                                                                                                                                  Form  92C-61D
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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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PL-8438/4-400A

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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The  PL-8166/4-1000A  is  a  beam power  tetrode with a plate  dissipation rating
of 1000 watts.     It  is  suitable for use as  an r-f power amplifier  and oscillator,   and as
an a-f amplifier  and modulator.    The  PL-8166/4-1000A  can be  used at frequencies  up
to  ilo  Mc .   Cooling of t:he tube  is  achieved by radiation from the plate and by circula-
tion of forced-air  through t:he base and  around the envelope .

ELECTRICAL    CHARACTERISTICS

Filament i -Thoriated Tungsten
Voltage   ------------------------       7 . 5  volts
Current ------------------------         21  amperes

Grid-Screen Amplification Factor     -------------           7

Interelectrode Capacitances
Grid-Plate      ----------------------    0 . 25  Lqufd .
Input   -------------------------    28 . 0 |ljLfd .
Output     ------------------------       8 .i  LJjJ,fd.

Transconductance  (2500  v  Eb,   300  rna.  Ib,   500  v.  Ec2)   -   -   -     10, 000  LLmhos

MECHANICAL   CHARACTERISTICS

5~pin metal  shell (see  drawing)

Ma.ximum Overall Dimensions
Length    ------------------------    9 , 63  inches
Diameter   -----------------------    5 . 25  inches

Mounting position  -   +   -------------      Vertical,   base up or down

MAXIMUM   RATINGS -C   C   S   (Continuous   Commercial   Service)

Class c              Class c
Cw or  FM         Telephony

D-C  Plate Voltage
D-C  Screen-Grid Voltage
D-C  Plate Current
Screen-Grid Input
Plate Dissipation

max.  volts
max.  volts
max.  rna.
max.  watts
max.  watts

27 January  1964

Form  92C~261B



PL-8166/4|1000A

TYPICAL   OPERATION -C!ass-C   CW   or   FM   Amplifier

Grounded-Cathode   Circuit

(Frequencies  up to  30 Mc . )

D-C  Plate Voltage
D-C  Screen-Grid Voltage
D-C  Control-Grid Voltage
D-C Plate Current
D-C  Screen-Grid Current
D-C  Control-Grid Current
Peak R-F Grid Voltage  (approx. )
Driving Power (approx. )
Plate Power Input
Plate Dissipation
Plate  Power Output

TYPICAL   OPERATION -Class-C   Amp[ilude-Modulaled    Amplifier,    Carrier    Conditions

Grounded   Cathode   Circuit

(Frequencies  up to  30  Mc.)

D-C  Plate Voltage
D-C  Screen-Grid Voltage
D-C  Control~Grid Voltage
D-C Plate Current
D-C Screen-Grid Current
D-C  Control-Grid Current
Peak R-F Grid Voltage (approx. )
Driving Power (approx. )
Plate Power Input
Plate Dissipation
Plate Power Output

volts
volts
volts
rna.
rna.
rna.
volts
watts
watts
watts
watts

volts
volts
volts
rna.
rna.
rna.
volts
watts
watts
watts
waLtts
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The Penta PL-4D2l  is a power tetrode with a maximum  plate dissipation  rating
of 125 watts.    Cooling for normal operation  with a radiator-type  plate  connect:or  is by
radiation andby convective air flow through the base and alongside the envelope.  Forced
cooling of the  envelope and the radiator-type connector by a  small fan or blower  is  re-
quired for normal operation on frequencies above 30 Mc.  and for operation under  max-
imum  ICAS ratings at all  frequencies.     Forced cooling of  the  seals  at  the base  is re-
quired when free  circulat:ion of  air  through the base  is prevented  by shielding of other
obs truc t: ion .

ELECTRICAL     CHARACTERISTICS

Filament --Thoriated Tungsten
Voltage (± 5  per cent)  -----------------       5 . 0 volts
Current  -----------------------       6. 5  amperes

Grid-Screen mu factor    ------------------       5 . 9

Transconductance (2500 v.  Eb,   400  v.  Ec2,   50  rna.  Ib)  ----     2500 LLmhos

Interelectrode C apac itances
Grid-plate  ----------------------     0 . 05  uhf .
Input          -----------------------     10 . 8  quJJf .
Output

Maximum Frequency for Full Ratings

3 .i   LUJJf .

120  Mc.

MECHANICAL     CHARACTERISTICS

Basel   ------------------------     5-pin,   metal  shell

Basing     -------------------------     EIA  type  5BK

Maximum Overall Dimensions
Length     -----------------------        5 . 69  inches

-----        2.82  inches

6. 5  ounces

Vertical,  base up or down

Diameter    -
Netweight     --
Mounting Position

1    Recommended  socket  --E.F.  Johnson No.122-275.

1  June  1962 Form  507R2
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OPER^TION

The  PL-4D2l  is  especially  suited  for  use
as   a   radio-frequency   power   amplifier.   The
compact  corlstruction  and  low  interelectrode
capacities  permit  operation  at  full  ratings  for
continuous  service  at  frequencies  as  high  as
120 Mc.  Operation at reduced ratings may be
attained at frequencies as high as 240 Mc. The
PL-4D2l  may  also  be  used  as  an  audio-fre-

quency  power  amplifier  and  modulator.

Under normal opera.ting conditions the PL-
4D2l  requires  an  unusually  small  amount  of
di.iving  power  for  a  specified  value  of  plate

power  output.  The  high  power  sensitivity  of
the tube  permits  a reduction in the  power re-

quirements  imposed upon  the preceding  driv-
er  stage,  but  requii.es  that  adequate  pl.ecau-
tions  be  taken  to  minimize  the  feedback  of
energy  from  the  output  circuit  back  to  the
input circuit of the tube.

Maximum   ratings   and   typical   operating
conditions  are  given  for  ICAS   (Intermittent
Commercial  and  Amateur  Service)   operation
in  addition  to  the  standard  C'CS  (Conitinuous
Commercial   Service)    ratings.   ICAS   ratings
and operating conditions may be used for those
classes  of  intermittent  service  on  frequencies
below  30   Mc.   where  the  number  of  plate-
power  hours  is  materially  less  than  the  hours
of filamenit operation.

MAXIMUM RATINGS-CCS  (Continuous  Commercial  Service)

Frequencies up to 120 Mc.

D-C Plate Volts

D-C Screen Volts

D-C Gr`id Bias

D-C Plate Current

plate Dissipation

Screen Dissipation

Grid Dissipation

Classc       PlateMod.      ClassABi         ClassABL>
FMorc.W.     Classc      AudioAmpl.   AudioAmpl.

3000               2500               3000               3000 vo I,ts

400                  400                  600                  400 volts

-500          -500
225                  200

125                     85

2020

55

MAXIMUM   RATINGS-lc^S  (Intermittent  Commercial  and  Aha(Cur  Service)

Frequencies up to 30 Mc.

D-C Plate Voltage

D-C Sol.een Voltage

D-'C Grid Bias

D-C Plate Current

Plate Dissipation

Screen Dissipation

Grid Dissipation

Page  T1,,o

volts

225 rna.

125 watts

20 watts

watts

Class c                       Pla,te Mod.                        Class AB.,
FM oi. C.W.                     Class c                        Audio Ampl.

4000

400
-500

225

125

20

5

3200

400
-500

2cO

100

20

5

8200 volts

400 volts

volts

250 rna.

125 watts

20 watts

watts



PL-4D2I
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TYPICAL  OPERATION-Class  C  C-W  or  FM  Amplifier
CCS-Frequencies below 120 Mc.

D-C plate vttltage                                                  2000
D-C  Sc`reen volti`ge                                                    350
D.C Grid voltage                                             -loo
D-C plate current                                                  200
D-C screen current                                                 50
D-C Grid current                                                      12
Plate  Dissipation                                                           125
Screen  Dissipation                                                           18
Grid Dissipation                                                             1.6
Pei`k R-F Grid voltage  (Approx. )                      230
Driving power  ( Approx. )                                        2.8
Plate p()wer Input                                                     400
Plate power output                                               275

2500                   3000
350                     350

-150               -150
200                      167
4080
129

125                       125
14                       10.5

2.0                            1.2

320                     280
3.8                          2.5
5cO                      500
375                      875

TYPIC^L   OPERATION-Class   C   Amplitude-Modulated   Amplifier,
CCS-Frequer.cies below 120 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 A-F  Screen Voltage
Peak  R-F Grid Voltage  ( Approx. )
Driviiig Power  ( Approx. )
Plate Power Input
Phte P()wer Output

2000
350

-220
150
33
10
75
11.5

1.6

210
375

3.8
300
225

ICAS-Below 30 Mc.
4000     volts

350     volts
-350    volts

156     rna.
16     rna.
8ma.

125     watts
5.6 watts
1.0 watts

480     volts
3.8 watts

625     watts
500    watts

Carrier  Condil.ions
ICAS-Belou) 30 Mc.

2500                                       3200     volts
350                                         350     volts

-210                                  -335    volts
152                                              156     rna.
30                                              21     rna.

9                                                  8.5  rna.
80                                          100     watts
10.5                                              7.5  watts

1.4                                                I.I  watts
210                                             240     volts
360                                          465     volts

3.3                                            4.0 watts
380                                         500     watts
300                                         400     watts

TYPICAL OPERATION-Class ^Bz  A-F  Power Amplifier or Modulolor  (Sine  wave, two tubes)
D-C Plate Voltage
D-C  Screen Voltage
D_C  Grid V()ltage
Zero-Sig.  D-C  Plate Current
Max.-Sig.  D-C  Plate Current
Zero-Sig.  D-C  Sc`reen Current
Max.-Sig.  D-C  Screen  Current
Pl:`te-to-Plate Load Resistance
Peak A-F Grid-to-Grid Signal
Driving Power
Max.-Sig.  Plate Diss.  (per tube)
Max.-Sig.  Plate Power Output
Total Harmonic Distortion

1500
600
-90

60
222
-I.0
17

10,200
180

0
87.5

I,58
5

2000                                     2500     volts
600                                        600     volts

-94                                  -96    volts
50                                          50     rna.

240                                         282     rna.
-0.5                                 -0.3 rna

6.4                                              8.5 rna.
13,400                                  20,800     ohms

188                                            192     volts
0                                            0     watts

125                                          125     watts
230                                       880     watts

2                                             2.6 per cent

TYPICAL OPERATION-Class ^82 A-F  Power ^mp[ifier or  Modt!lator  (Sine  wave, two lubes)
COS

D-C Plate Voltage
D_C Screen V(tltage
D-C Grid V()ltage
Zer()-Sig.  D-C Plate Current
Max.-Sig.  D-C Plate Current
Zert)-Sig.  D-C .Sc`reen Current
Max.-Sig.  D-C  Screen Current
Plate-to-Pli`te Lttad  Resistance
Peiik A-f Grid-to-Grid  Signal
Average  Driving Power  ( Max.  Sig. )
Peak  Driving  Pt>wer  ( Max.  Sig)
Max.-Sig. Pli`te Diss.  ( per tube )
Max.-Sig.  Plate P()wer Output
T()tat  IIarm()nic`  Distortion

2000                        2500
850                           350

-45                   -43
7293

300                          2 60
00
1416

13,600
210

1.4
3.I

125
350                          400

1.0                                2.2

ICAS
3000S    volts

350      volts
-50      volts

61       rna.
280      rna.

0ma.
9ma.

22,700      t]hms
188       volts

0.85 watts
I.8    watts

148®     watts
550      watts

2.6     pet.

tii%2:5tte:Tat:i;;Sp?;tt{Tu°;e:Lpneera;Lanvgec::d::]£;nesv]:Sn{:raJe°r£::ewp°iraie°£]`;sn]pfantt):rnm#::Etn::uarievao:gee:nond°utiabt;o#Sidusattnf#t]]esx]cgead
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The  PL-4D21A  is  a  175-watt  dissipation radiation-cooled  power tetrode  unilaterally interchangable with
the  4D21/4-125A.     The  PL-4D21A  may  be  substituted  for  the  4D21/4-125A  in all  applications  without  Oil.cuit
changes.     Because of the increased plate radiating area made possible by the unique Penta ribbed design,   direct
substitution of  the  PL-4D21A  will  result  in cooler  tube  operation.     Where circuits  allow increa.sed  input,   and
where  a small amount of air cooling can be supplied,  substitution of the  PL-4D21A  in equipment designed for the
4D21/4-125A will allow a substantial increase in useful power output.

ELECTRICAL  CHARACTERISTICS

a

rl

Filament -- Thoriated Tungsten
Voltage  -----------------------------------      5. 0 volts
Current     ----------------------------------      6. 5 amperes

Grid-Screen mu Factor ------------------------------      5. 9

Transconductance  (2500  v.   Eb,  400  v.  Ec2,  70  rna.  Ib)     ---------------     3050 Hmhos

Interelectrode Capa,citances
Grid-Plate    ---------------------------------    0. 05 H4{f
input   ------------------------------------    10. 8 H44f

MECHANICAL CIIARACTERISTICS

8 . 8  ulJ.i

Base   ------------------------------------    5-pin,  metal shell
Basing   -----------------------------------            EIA type 5 BK
Mounting Position   --------------------------      Vertical,  base up or down
Maximum Overall Inmensions

Length   -----------------------------------    5. 69 inches
Diameter 2. 82  inches

Net Weight    -----------------------------------      6. 5 ounces

RAXIMUM RATINGS  (Continuous  Commercial Service)
Class c              Class c

FM or cw          Plate Mod2
I+C  Plate Voltage
D-C  Screen Voltage
I+C  Grid Voltage
ITC  Plate Current
Plate  ms sipationl
Screen mssipation
Grid Dissipation

Class ABi            Class A82
Audio                      Audio

volts man.
volts  max.
volts max.
rna.  max.
watts man.
watts mar.
watts  max.

1    Base and envelope cooling by normal convection is  adequate  for plate dissipation up to  125 watts.     When plate
dissipation  exceeds  125  watts,   forced  air cooling  of  both base and  envelope are required.     When cooling is
required,  5 c. f. in.  of  cooling  air should be passed through the base,  and sma,1l fan delivering  50-100 c. f. in.
of  free air should  be directed a,t  the  upper portion of  the  tube envelope.    Envelope cooling  is  adequate when
pla,te seal and envelope temperatures do not exceed 200° C.

2    Carrier conditions. Form No.   508R-1
31  March 1960

Tffl         PINTA    LABORATORiEs       .Nc
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The  PL-4X500Ais  an external-anode  tetrode  suitable  for use  as an  RF  amplifier and
oscillator.     The  maximum plate dissipation  rating for the  tube  is  500 watt:s.     Because  of  its
small  size  and low-induct:ance  leads,   the  PL-4X500A can  be operated  efficiently over a large
portion of the  VHF region.

COOLING

A  minimum air-flow  of  40 cubic  feet  per  minute  must  be  passed  through  the  anode
cooler when  the  PL-4X500A  is  operated at full rated plate dissipation.     At the  specified rate
of air flow the  pressure drop across  the cooler equals  1.4  inches  of water.    Forced-air  cool-
ing for t:he base  and screen  seals  must  also  be provided.    The  temperature of  the seals and
the core of the anode cooler  must not exceed  150° C.    All  cooling air  must be  applied before
the application of filamentvoltage and must continue for t:hree  minutes  after removal of power
from the filament.

ELECTRICAL     CHARACTERISTICS

Filament  --Thoriated Tungsten
Voltage------------------------
Current  -----------------    _    _    _    _    _    _    _

Grid-Screen Amplification  Factor   --------------

1nterelectrode Capac itances
Gr id-Plate -----------------------
Input-------------------------
Output------------------------

5 . 0  volts
13 . 5  amperes

6.2

0 . 05  Luf
12 . 8  Lquf

5 . 6 uuf

Transconductance  (2500  v.   Eb,   200  rna.  Ib,   500  v.  Ec2)    ----    5200  L1,mhos

Maximum  Frequency for  Full Ratings     ------------      120  Mc .

MECHANICAL     CHARACTERISTICS

Base    -----------------------     Special;   see  drawing

Maximum Overall Dimensions
Length    ------------------------    4 . 75  inches
Diameter    -----------------------    2 . 63  inches

Net  Weight     ------------------------       i. 2  pounds

Mounting position     ---------------   Vertical,   base  up or down

i  June  1962 Form 543



PL-4X500A

MAXIMUM    k^TIN®S   -    CCS    (C®riilriu®gs   CejhM.r€iel   §.rvice)

D~C mate Voltage
D-a Screen-Grid Voltage
D-C Plate Current
Screeffi-Grid hiprt
Plate Dissipation

Clagg-a
CW or FM

4000
5cO
350

30
5cO

TYPICAL   OPERAf loN   -   Cl®s£  C  Caw  or  FM  Affipfifier
Crounded-C®fhode  C!r€uil

DIC Plate Voltage
D-C Screeri-Grid Voltage
D~ C Cofltrol-Grid V®ltage
D~C  ffi`age Current
D-a ScreeH~Grid Cu#reffi€
B-G Gont`rof -Grid Current
Peak R-F Grid Volcage (appr®j£,)
Driving P®wer (approx„ )
Phace power hiput
Pfate Disgipaeien
mate Power Outprg

TYP€€A&   ®PER^T6®N   -   Cieee  G  €-W  er  E-M  Affip€ifier
Grourdedrcath®de GiF6ui€; Two Totes  iM Pgs`fu-beef at  l t¢ «€.

gr c ffla;te Vdicege
Epr c Screeffi-Gr id V®\lcag@
D+a Gomgrol~Grid V®.ffage
D-a Place Cur#en€
D-C Scre±en~G#RE C'urreffl
D-a C®"trof -®ffid Currefit
Driving Pow-er €appror. )
Power Chacperfe (appecife. )

Class.B
TV Service

3000
500
350

30
500

2500                 3 000
500                   500

-290                  i-250
69®                     600
I cO                       95
4045
2®18

1300`                      1320

max.  volts
max.  volts
max.  rna.
max.  Watts
max.  watts

4000         volt s
500         volts

-150         volts
315          rna.

22         rna.
16         ira `

230         volts
5         watts

1260         watts
425        watts
835        watts

000         volts
500         volts
25 0         volts
625          rna.

80          rna.
35          rna.
25         watts

1850         watts



The Penta PL-5D22/4-250A is a power tetrode with a maximum plate dissipation rating
of 250 watts.   Cooling for normal operation is by radiation and by forced air cooling of
five cubic feet per minute through the base.    A radiator-type  plate  connector must  be
used for all classes of service at all frequencies.    Forced cooling of  the  envelope and
of  the radiator-type plate  cormector,   in addition to forced cooling of  the  base,   is  re-
quired for normal operation at frequencies above 30 Mc.

ELECTRICAL   CHARACTERISTICS

Filament --Thoriated Tungsten
Voltage (i 5 per cent)  ------------------      5 . 0 volts
Current  ------------------------    14 . 5  amperes

Grid-Screen mu factor     ------------------      5 . 1

Transconductance (2500 v.  Eb,   500 v.  Ec2,   100 rna.  Ib) ----    4000 LLmhos

Interelectrode Capacitances
Grid-Plate  -----------------------    0 .12 Lulf .
Input    -------------------------    12 . 7  LUJf .
Output 4.5 nd.

Maximum Frequency for  Full Ratings  ------------        75 Mc.

MECHANICAL   CHARACTERISTICS

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

Length----
Diameter    -   -  -

Mounting Position  -
Net Weight  ----

--------------------    6.38  inches
--------------------    3.56  inches
----------------   Vertical,  base upor down
--------------------      8.Oounces

1    Fits  E.   F.  Johnson Co.  No.122-275  socket.

I  May  1962 Form  509R-2



®® PL-5D22
COOLINC

Forced-air  cooling  of  the  base  and  base  seals
of  the  PL-5D22/4-250A  is  required  for  all  classes
of  operation.   Such   cooling  normally   is  provided
through  use  of  a  tube  socket  having  holes  which
align  with  the  holes  in  the  tube  base,  and  with  a
small  fan  or  blower  to  pressurize  the  chassis  upon
whic`h   the   tube   is   mounted.   Alternatively,   when
an  opc.n  chassis  is  used,  a  small  fan  or  blower  may
be  used  with  the  outlet  air  stream  directed  at  the
tiibc socket.  A  minimum air  flow of five cubic  feet

pcJr  minute   through   the   base   of   the   tube   is   re-
quired   during  the  period  that  filament  power  is
applied.

Adeciuate  cooling  of   the   envelope   and   plate
seal  for operation  it  frequencies  below  30  Mc.  can
be  obtained  by  convective  air  flow.  Above  30  Mc.
the  air  stream  from  a  small  fan  or  blower  directed
at  thc.  upper  portion of the envelope  normally will

provide  adequate  cooling.  In  any  event,  the  tern-
perature  of  the  plate  cap  should   not  be  permit-
ted  to  exceed   170°C  for  any  class  of  continuous
service.

RADIO-FREQUENCY  OPERATION

The  PL-5D22/4-250A  is  especially  suited  for

use   as   a   radio-frequency   power   amplifier.   The

compact   construction   and   low   interelcctrode   ca-

pacitances  permit  operation  at  full  ratings  at  fre-

quencies  as  high  as  75  Mc.  Operation  at  reduced
ratings  may  be  attained  at  frequencies  as  high  as

120   Mc.

Under   normal   operating  conditions,   the
PL-5D22/4-250A   requires   an   unusually   small
amount  of  driving  power  for  a  specified,value  of

plate  power  output.  The high  power  sensitivity of
the  type  permits a  reduction  in  the power require-
ments  imposed  upon  the  preceding  driver  stage,
but  requires  that  adequate  precautions  be  taken  to
minimize  the  feedback  of  energy  from  the  output
circuit  back  to  the  input  circuit  of  the  tube.

AUDIO-I:REOuENCY   OPERATION

The  high  power  s e n s i t i v i t y  of  the  PL-
5D22/4-250A  makes  it  well  suited  for  use  as  an
audio-frequency  power  amplifier  or  modulator  in

push-pull  Class  AB]  or Class  A82  service.  In these
classes  of  operation  a  pair  of  PL-5D22/4-250A's
can   give   relatively   high   audio-frequency   power
output  with  low  driving power  and  low harmonic
distortion.   Under  Class   A82   operating  condition
both  grid  bias and screen voltage must be obtained
f rom  a  source  having  relatively  good  regulation.
A  series-connected string of voltage regulator tubes
connected  so  as  to  regulate  the  output  voltage  of
the  screen-voltage  supply  normally will  prove  ade-

quate.   Grid   bias  voltage  may  be  obtained   from
batteries  or  from  a  supply  having  a  bleeder  resis-
tor  of  250  ohms  or  less.

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

MAXIMUM   RATINGS-C C S   (Con.inuous   Commercial  Service)

(Frequencies  below  75  Mc.)

D-C  Plate Voltage

D-C  Screen  Voltage

D-C  Grid  Bias

D-C  Plate  Current

Plate  Dissipation

Screen  Dissipation

Grid   Dissipation

Class  c        PlateMod.      Class  AB]
FMorc.W.      Class  c     AudioAmpl.

4000                 3200                 4000

600                   600                   600

-500          -500

350                      275                       350

250                       165                       250

35                           35                           35

10                          10                          10

Class  A82
Audio Ampl.

4000  volts

600  volts

volts

350  rna.

250  watts

35   watts

10  watts



PL-5D22
TYPICAL  OPERATION-Class   C  C-W  or  FM  Amplifier

FrequencieJ   belouJ  75   Mc.
D-C  Plate  Vol,tage
D-C  Screen  Voltage
D-C  Grid  Voltage
D-C  Plate  Current
D-C   Sc`reen   Current
D-C  Grid   Current
Plate   Dissipation
Screen  Dissipation
Grid  Dissipation
Peak  R-F  Grid  Voltage  (approx.)
Driving  Power  (approx.)
Plate  Power  Input
Plate  Power  Output

2500

500
-150

300
60

9
175

30
0.3

220
1.7

750
575

3000
500

-175
333

60
9

225

30
0.6

260
2.2

1000

775

TYPICAL   OPERATION-Class   C   Amplitude-Modulated   Amplifier,   Ccirrier  Conditions
FrequencieJ   below  15   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  A-F   Screen   Voltage
Peak   R-F   Grid   Voltage   (approx.)
Driving  Power   (approx.)
Plate  Power  Input
Plate  Power  Output

4000      volts
500      volts

-225     volts
31,       rna.
45      rna.

9ma.
250      watts

0      watts
0.5   watts

300      volts
2.5   watts

1250      watts
1000      watts

000      volts
400      volts

-ilo    volts
225       rna.

30      rna.
9ma.

165      watts
12      watts
2.7  watts

50      volts
360      volts

3.1 -watts

67,      watts
510      watts

TYPICAL  OPERATION-Closs  ABi  A-F  Power  Amplifier  or  Modulator  (Sine  Wave,  Two  Tubes)
D-C  Plate  Voltage
D-C  Screen  Voltage
D-C  Grid  Voltage
Zero-Sig.  D-C  Plate  Current
Max.-Sig.  D-C  Plate  Current
Zero-Sig.  D-C  Screen  Current
Max.-Sig.  D-C  Screen  Current
Plate.to-Plate   Load   Resistance
Peak  A-F   Grid-to-Grid   Signal
Driving  Power
Max.-Sig.  Plate  Dissipation   (per  tube)
Max.-Sig.   Plate   Power   Output
Total   Harmonic  Distortion

000      volts
600      volts

-115     volts
120       rna.
416      rna.
-0.3  rna.

11       rna.

15,000      ohms
186      volts

0     watts
2,0      watts
750      watts

2.,   pct.

TYPICAL  OPERATION-Class  A82  A-F  Power  Amplifier  or  Modulalor  (Sine  Wove,  Two  Tubes)
D-C  Plate  Voltage
D-C  Screen  Voltage
D-C  Grid  Voltage
Zero-Sig.  D-C  Plate  Current
Max.-Sig.  D-C  Plate  Current
Zero-Sig.  D-C  Screen  Current
Max.-Sjg.  D-C  Screen  Current
Plate-to-Plate   Load   Resistance
Peak  A-F  Grid-to-Gtid  Signal
Average  Driving  Power   (Max.  Sig.)
Peak  Driving  Power   (Max.  Sig.)
Max.-Sig.   Plate  Dissipation   (per  tube)
Max.-Sig.   Plate   Power   Output
Total   Harmonic  Distortion

3000      volts
300      volts

-,3    volts
123       rna.
475      rna.

0ma.
33      rna.

16,000      ohms
200      volts

i.9  watts
4.6  watts

190      watts
1045      watts

4.6  pct.

Page  Three
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The  PL-6775   is  a ruggedized version of the  4-400A   power tetrode,   for which  it can  be  used
as  a replacement without  circuit  modification.     The  tube  may be  operated  in  any position,    and  will
withstand high levels  of shock and vibration.    The  PL-6775  features  a one-piece,   low-loss  plate cap
and  seal which will not loosen or easily break off.

The  maximum plate  dissipation  rating of the  PL-6775   is  400 watts.     It  is  cooled  by radiation
from  the  plate  and by forced air  through  the  base,   along  the  envelope,   and over the  plate  seal.    A
large effective plate radiating area is  provided through use  of the unique  Penta ribbed-plate construc-
t ion .

ELECTRICAL     CHARACTERISTICS

Filament --  Thoriated Tungsten
Voltage  (± 5  per  cent)   -   ~   ---------------------          5. 0  volts
Current   -----------------------------       14. 5  amperes

Grid-Screen  mu  factor  ------------------------          5.I

Transconductance (2500 v.   Eb,   500  v.   Ec2,   loo  rna.  Ib)  ---------       4000 LLmhos

lnterelectrode Capacitances
Gr id-Plate   ----------------------------       0 . 12  u/JI
Input      ------------------------------        12 . 5  u+J,f.
output  ------------------------------          4 . 5  \jjrf .

Maximum  Frequency for  Full  Ratings   -----------------          110  Mc.

MECHANICAL     CHARACTERISTICS

Basel---------------------------
Basing---------------------------
Maximum Overall Dimensions

Length--------------------------
Diameter------------------------

Mounting pos ition   ----------------------
Net  Weight   -------------------------

a

----           EIAA5-97
---         EIAType5BK

----        6.38inches
----        3.56inches

Any
----          9.Oounces

1    Recommended Socket  --Johnson  122-275,    opera.ted  in conjunction with  the  PL-Cl   glass  chimney
with  socket  cut-out  as  shown on  page  3 .

10  Au`qust  l9(t2                                                                                                                                                                                                                                                                                                                            Foini  544



PL-6775

COOLING

cooitnAgta:::Lp::;::i;yd:sftrLLb5utce:bLtco{ieetbpaes:,i::nvuetL:poet

91::xl:;irftie:ia:i:::r::as:sj{;:::::n:;1;:t;:;;i:#ec:1:y::is:r;:i:sa:o:::h::
pressurized  chassis  upon  which  a  standard  tube  socket

:;:::i::€ti:naswp[:i]a|c:te-:tuat'pasL.S€:W:tr::o£:rgoe[t%::e;
chirmey.    Alternatively,   a   commercial   air-distribution
type  socket  may  be  used  with  the  PL-6775.

threeya::nwutstehdt¥;th#E:°:i:i::ty-,°:ieshp°LW_%7°7n5P#[:

;:h£::;:q:uea;§r:::a;::I:£:Lt:i;onto.ttE;std;:i;jrt:i:sa::¥::::eLt::§f::I:1:i

ii¥i::i:!::art:e:slid:€:ai:e#;a;n:I:ti:I::r;c::ia!l;:a:i:I::dpo:eivo;od::
exceed  2250  C.

i§:i[ini;¥e[ij5[i:tie;i;sai:]i;;i;,:nt§o:be:ijraa:ii;:hd:{t:;;::;:;;;£n::o;I;:¥f

RADlo-FREQUENCY    OPERATION

:tailcot:::neeq:P::-C;L7o7P:oil:eers#:::I:res¥j;cLt:a:nr:£:asce:e¥:+:
°MPce.rativ°enutarta[::i[t]::t{:sgsn:ttf::::eani;;esrea€ufrj:dh:::r]e:

qMuce.n:LeesE::ggac3ko#:L]nAtthferetquubeenc£}sess:B:tva:tfa5[[;Oti:

result  of  screen-lead  inductance.   The  effect  of  screen-

ieua.dn#:taonf:raTia.ynb[eh::iumg'Lna::!fuosr.a.ip:iea!jaf5f:

::£:iJtfoorra£[:i:uS:refeene-i:aa€kb:ip::Se.rg7!}:o:aptfce't;iatt:

:::E]:iaik[:::hceapgarcj£¢a:irecuojft.5oA„;::janb::mcaa[E;C#]i
be found adequate for operation  in the  100 Mc.  region.

An unusually small amount of driving power is re-

;,:::;;s;::t::n:;::;;::::o::in:;;c;k;t:r;t;;;:i::::er§:;::j§:e3:;:;r§o;;te;:§c=:i;:
AUDlo-FREQUENCY    OPERATION

i§:6[::;#;i::;:i::i::o:;;uti£:!j:::;§jdir;:;!jfy§ii[#e:r:;t::!jig;i;P;iiiii;
GRID-VOLTAGE    REGULATION

When  the PL-6775  is used  as  a  Class ABL or A82
amplifier,   screen  voltage  should   be  obtained   f rom   a

¥ci:I:y;gy:jst,,:ngo'coi%e:hfoi:s::I:;:t;:s;eu;I:art:g;i?S§Criti¥:;#i¥h:i:
limitation  regarding  maximum  screen-to-ground  rests-

::nnct:i:pnp:[easst:r[:Jst.i:;eu::e£E|::::ss]¥€:'iiseo|rat::PP:i:;
be  ineffective when  the net  current  flowing  in  the sup-

ply  circuit  becomes  negative.

;ji:[ti;:p§;::i::;a;;:n:i;:i;s;i:i:§§a,:;i:;::ri;::i;i::::i:it;P;;}i:d§si::i;g;

MAXIMUM   RATINGS-CCS   (Continuous  Commercial  Service)

(Frequencies  below  Ilo  Mc.)
Class c               Plate Mod.             Class ABi                     Class A82

FM or c.W.              Class c             Audio  Ampl.              Audio ^rrtpl,

DC  Plote  Yolt®ge

D-C  Screen  Voltage

D-C  Gi.id  Bias

D-C  Plate Cur-en.

Plale  Dissipation

Screen  Dissipa+ion

Giid  Dissipation

4000                      3200                     4000                     4000   v®It$

600                         600                         800                         BOO   volts

-500            -5 00
350                        275

400                      270

3535

'0'0

yolts

350   rna,

400  watts

35   waws

10   wo«s



PL-6775
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   Power   (at  20   Mc.)

Plate   Power   Input

Plate   Power  Output

Note:    Driving    power   increases   with   operating   frequeiicy   until    at
75   Mc.   approximately  twice   as   much   driving   power   as   shown
above  will   be  required.

TYPICAL   OPERATION-Class   C.   Amplilude-

Modulated   Amplifier,   Carrier   Conditions

D.C  Plate  Voltage

D.C  Screen  Yoltaqe

D-C  Grid  Voltage

D-C   Plate  Current

D-C  Screen  Current

D-C  Grid  Current

Plate   Dissipation

Screen   Dissipation

Grid   Dissipation

2000

500

Peak  A-F  Screen  Voltage                                    350

Peak   R-F  Grid  voltage   (approx.)                290

Driving   Power   (approx.)

Plate   Power   Input

Plate   Power  Output

(Frequericies  below  75  Mc.)

TYPICAL  OPERATION-Class   ABi   A-F   Power

Amplifier  or  Modulotor  (Sine  wave,  two  tubes)

D-C   Plate  Voltage

D-C  Screen  Voltage

D-C  C.rid  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-Grid   Signal

Driving   Power

Max-Signal   Plate   Dissipation

(per  tube)

Max.-Signal   Plate   Power  Output

2500          3000          4000

750            750            750

-'30     -140     -150

190                 160                 120

635              610              585

000

28               30               40

6800          ?000      14,500

255             275             2?5

000

370            400            400

850             1100             1550

TYPICAL  OPERATIONllass  A82  A-F   Powei
Amplifier  or  Modulator  (Sir]e   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

Plate-to-Plate   Load   Resistance

Peak  A-F  Grid-to-Grid   Signal

Average  Driving   Power

(Max.   signal)

Peak   Driving   Power   (Max.   signal)

Max-Signal   Plate   Dissipation

(per  tube)

Max-Signal   Plate   Power  Output

320            400            400         wa tt s

I  loo            1380            1750          watts

*Note:   Approximate   values.   Adiust   to   give   the   stated   valuo   o{

zero-s:gnal   plate  current.

Pc\9e  Three
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The  PL-254W is a  100-watt  radiation-cooled  triode  suitable  for  use  as  an  r-f power
amplifier,   frequency multiplier or oscillator,  and as an a-f power amplifier and mod-
ulator.    The  tube is widely  used in  base-station  communications equipment,   and will
deliver  up  to  400  watts  when operated  at maximum  ratings as a  Class-C  CW or FM
amplifier.    Internal geometry of  the  PL-254W  is such that it is exceptionally efficient
in VHF operation.

ELECTRICAL   CHARACTERISTICS

Filament --Thoriated Tungsten
Voltage   ------------------------     5 . 0 volts
Current  ------------------------     7 . 5 amperes

Amplification Factor                                                                                         25
hterelectrode C apac itances

Grid-Plate  ------   ~   --------   ~   -------      2 . 5 LLuf
Input    -------------------------      3 . 4 lJJJJf
Output     ------------------------   0 . 43  quJ,f

Transconductance (Eb = 2500 v. ,  Ib = 40  rna. )   --------   2000 Lmhos

MECHANICAL   CHARACTERISTICS

Basel    --------------------        Jumbo 4-pin,  ]ETEC A4-29
Maximum Overall Dimensions

Length    -----------------------      I  7 . 13  inches
Diameter    ----------------------        2. 69  inches

Net weight (average)    ------------------          6. 0 ounces
Mounting position  ----------------      Vertical,  base up or down

MAXIMUM   RATINGS-C  C  S  (Continuous  Commercial   Service)

Cia.ss  C              Class  c
Cw or FM        Telephony

D-C Plate Voltage
D-C  Plate Current
D-C Grid Current
Plate Diss ipation

4000                      3000

1    Fits  E.   F.  Johnson Co.  No.123-211  socket.

max.  volts
max.  rna.
max.  rna.
max.  watts

Form  92C-271A

EH          THE   PINTA   LABORATORiEs.Nc
20 April  1965



®® PL-254W

TYPICAL  OPERATION - Class-C  C\^/  ®r  FM  ^mplifier

Crounded-Cathode   Circuit

D-C Plate Voltage
D-C Plate Current
D-C Grid Voltage
D-a Grid Current
Peak R-F Grid Voltage (approx. )
Driving Power (approx. )
Plate Power Input
Plate Dissipation
Plate Power Output

TYPICAL  OPERATION -Class-C   ^mplllude-M®duloted   Amplifier,   Carrier   Conditions

Grounded-Cathode   Circuit

D-C Plate Voltage
D-C Plate Current
D-a Grid Voltage
D-C Grid Current
Pea.k R-F Grid Voltage (approx. )
Driving Power (approx . )
Plate Power Input
Plate Dissipation
Plate Power Output

!iEREraIJE

volts
rna.
volts
rna,
volts
watts
watts
wa.tts
watts

volts
rna,
volts
ma'
volts
wa.tts
wa.tts
watts
watts
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PL-6569
Power  Triode

a

Zii

The PL-6569  is a 250-watt plate dissipation high-mu power triode designed
especially for  grounded-grid  r-f  amplifier  service,   but also capable of good per-
formance in  other applications.    Because  of its  high amplification factor and high
perveance,   the  PL-6569  will give  power ga.ins  as high  as ten as  a grounded-grid
amplifier.    Effective shielding i.s  provided within the  PL-6569,   and neutraliza.tion
is not required in ordinary grounded-grid a.pplications.

ELECTRICAL     CHARACTERISTICS

Filament --Thoriated Tungsten
Voltage  ---------------   ~   ---5.Ovolts
Current      ------------------   14. 5  amperes

Amplification Factor       ----------------       45

Tra.nsconductance  (Eb=2000  v,   Ib=125  rna. )  -------   4500 LLmhos

lnterelectrode Capac itances
Grid-F ila,ment  (Input) -------------     7 . 6 Lquf
Grid-Plate  (Output)      -------------     3 . 7  [J+Jf
Plate-Filament (Feedback)    ----------   0. IO u+rf

MECHANICAL     CHARACTERISTICS

Basel -------------------    Cia.nt  5-pin,   Metal  Shell

Basing    ---------------------      See base diagram

Maximum Overall Dimensions
Length    -------------------   6. 38  inches
Diameter   ------------------   3 . 56  inches

Net  Weight    ---------------------           8  ounces

Mounting position  -----------           Vertical,   base up or down

1     Fits  E.   F.  Johnson  Co.   No.122-275  socket.

I     Februciry      1965



PL-6569
COOLING

Forced-air coolingof the base and seals of the PL-6569
is  required for all classes  of  operation.    Such  cooling  nor-
mally  is  provided through use of a tube  socket  having  holes
which align with the holes  in the tube base,  and with a  small
fan or blower to pressurize the chassis upon  which the  tube
is  mounted.    Alternatively,  when allopen chassis  is used,   a
small fan or blower may be used with  the  outlet air  stream
directed at the tube socket.  A  minimum air flow of five cubic
feet per minute through the base of the tube  is required dur-
ing the period that filament |rower  is applied.

Adequate cooling  of  the  erivelope  and  plate  seal  for
operation  at  frequencies  below  30  Mc.  can  be  obtained  by
convective air  flow.     Above  30  Mc.  the  air  stream  from a
small fan or blower directed at  the  upper portion of  the en-
velope will normally provide ade.quate cooling.   In any event,
the temperature of  the plate cap should not  be  permitted  to
exceed  170°  C  for any class of continuous  service.

RADIO-FREQUENCY     OPERATloN

The PL-6569 is especially suited for use as a grounded-
grid  radio-frequency  amplifier.    The  compact construction
a,nd  low  plate-to -filament  capacitance  make  neutralization
unnecessary in ordinary grounded-grid applications .

For every value of plate voltage,  there is an optimum
value of zero-s ignal plate current at which maximum linear ity
and minimum  third-order  intermodulation distortion will be
realized.   The PL-6569 can be operated over a wide range of
plate  voltages  with excellent  linearity by  means  of properly
adjusting the bias  voltage  to obtain  the  correct  zero-signal
plate  current.     Zero-signal  plate current values  for typica.1
plate  voltages are given  in the  tabular data.

A  typical grounded-grid amplifier circuit  is  shown  in
Figure 3.  The grid is  by-passed to ground,  and supplied only
with d~c bias  voltage.   Radio-frequency excitation  is applied
between  filament and  ground,   and  output  is  taken  from the

'000!0005001000gooBOO700boo500400300ZOOlsoloo90807060SO40

I

\

\
\

2            3       4     5   6   7810          ls     20        30     cO  5060
FREQUENCY,   MC.

FIG.  I

plate-toirround circuit.  The excitation circuit and the output
circuit are  in series,  via the tube,  and a portion of the  output
power "fed through" from the driving circuit is related to the
ratio of  tube  excitation voltage  to out:put voltage.    The  fed-
through power  is  minimized by  using a tube with a  high am-
plification  factor,   so  that  minimum  r-f  grid voltage  is  re-
quired.  A  further  improvement in the power gain of a ground-
ed-grid  amplifier  is  obtained  by using  the  highest  possible
plate voltage,   since the ratio  of  r-f output to excitation vol-
tage is thereby increased.

In addition to the fed-through power,   the r-f  driving
source must supply power for normal grid-driving purposes .
This  power  is  dissipated in  the  bias  supply and at  the grid
of  the  tube,   and does not appear  in  the  output circuit.    The
power  lost  is  ordinarily on  the  order  of  one-fiftieth of  the
output  pewer.

During  the  portion  of  the  radio -frequency  cycle  in
which plate current flows,  heavy demands are made upon the
driving source for the grounded-grid amplifier to supply r-f
cathode current.    This current may be four to six times the
average plate  current,   and unless  adequate  energy storage
(Q) is  provided  in the driving circuit,  distortion of individual
cycles  of the r-i  driving wave  can occur,   with a consequent
serious  lowering of efficiency.

It  is  recommended  that  the  tuned  circuit driving the
PL-6569  have a  loaded Qof at least five,  to  minimize driving-
wave distortion.     Figure  i  shows  the  minimum  amount  of
grid-cathode tank circuit capacitance  required for proper Q
at frequencies  in the  2-to-60 Mc.  region.    Additional capac-
itance  up to  two or three  times  the  recommended  minimum
may be  used,  if desired.  The  input circuit  inductance  should
be  selected to resonate  at the  operating  frequency  with  the
capacitance  in use.

Where  a pi-network coupling  circuit  is used  [o  feed
the  PL-6569  from a low-impedance  line,  as  shown  in the cir-
cuit of  Figure  3,   the capacitance at the tube  end o'f the net-
work should  be  equal  to  or  grea.ter  than  the  recommended
minimum shown  in  Figure  1.    The average  input  impedance
of the  PL-6569  is  given by:
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PL-6569

zin  = (Peak r-f driving power)2,

2 x driving power

and this  value  should  be  used  in calculating  the   inductance
and  input-end capacitance  of  the  pi-network  driving circ.uit.
Values  for  the  peak r-f driving voltage  and driving power for
a number  of operating conditions  will  be  found in the  tabular
data.     For  prac[ical  purposes,   the   input   impedance  of  the
PL-6569  may  be  taken as  300  ohms  in  most applications.

Figure 2  shows  suggested  pi-network capacitance and
inductance values  for  a  network feeding the  PL-6569  from  a
50-ohm non-resonant  line.

The grid of the  PL-6569 terminates in three  base pins .
The corresponding three socket terminals should be cormect-
ed together with a  low-inductance connection,  and by-passed
to chassis with a  short low-inductance  lead and a  low-induct-
ance capacitor.    Multiple  by-pass  capa.citors  may be  used  if
desired,   but will not ordinarily be  found necessa.ry.

Filam.ent  power  for  the  PL-6S69  should  be   supplied
(hrough suitable filament chokes,   as   indicated.in  Figure  3.
The  reactance  of  the chokes  should  be  several  times  the  in-
put  impedance of  the  amplifier and wound with wire of suffi-
cient  size  to  carry the  filamen[  current.     1[  may  be  found

necessary to employ a filament transformer delivermg more
than the rated filament voltage,  to compensate for the voltage
drop across the chokes.  Examples of commercially-available
filament  chokes  are  the  Barker  and  Williamson  FC-15  (15
amperes) and  FC-30 (30 amperes) .  The current requirements
for  filament chokes  may be  reduced  by  placing  them  in  the

For::::yf:;iheg£L::nmd:n]ttransformer,andlsolatingthetrans_

When the  PL-6569  is  used as  a  grounded-grid  linear
amplifier  of  modulated power,   the loading  presented  to  the
driving  source  makes  additional   "swamping"  unnecessary.
Typical operating conditions  for  the  PL-6569 as  an amplifier
of  single-sideband,   suppressed  carrier power are  given  in
the  tabular data.   The typical operating conditions  shown are
for  continuously  applied  sinusoidal  modulation.     Increased
output without  excessive  plate  dissipation  may  be  obtained
with  intermittent  modulation  having a high ratio of  peak-to-
average  power,   such as  normal  speech.     In such cases,   in-
creased  plate circuit loading  and  increased  drive  should be
used.    The  average  plate  dissipation  should  not be  allowed
to exceed  250 watts,   except  momentarily during adjustment
procedures .

I  See  "Notes on Grounded-Grid RF  Power  Amplifiers.'

(Pucket),   QST,   December  1954,   pg.  36,   or   1962  A.R.R.L.
Handbook,   pg.165.

MAXIMUM    RATINGS    -    CCS    (Continuous   Commercial   Service)

Cla$5-C
F-M  or  CU7'

D-C  Plate  Voltage
D-C  Plate Current
D-C Grid Current
Plate  Dissipation

4000
300
120
250

TYPICAL    OPERATION    -    Class   C   C-W   or   FM   Amplifier

Crounded-Grid   Circuit

D-C  Plate  Voltage
D-C  Grid  Voltage
D-C  Plate  Current
D-C Grid Current

£::I:;Eo¥eLrv1(nagppvrool:?Fe
Plate  Power  Input
Plate  Dissipation
Power Output

TYPICAL    OPERATION    -    Class   a   Linear   R-F   Amplifier

Single-Sideband,   Suppressed   Carrier;   Crounded-Grid   Circuit

D-C  Plate
D-C  Grid yo°LLttaafe2
Zero-Sig.  D-C  Plate  Current
Max. -Sig.   D-C  Plate  Current3
Max.-Sig.   D-C  Grid Current3

#;:§i§iir:;Egg;!s;i:['§:p;:;:3Fvr°o[±aFie33

Cla$5-C
Pld'e Mod .

3200
250
120
165

Includes  bias  loss,   grid  dissipation,   and  feed-through  rx)wer.
Ar)I)roximate  value  --adjust  to  give  stated  zero-signal  plate  ciirrent.
Max.-Sig.   values  for  peak  conditlons,   or  for  single-tone  modulation  at  full  signal

CldJJ-B
R-F or Audio

4000   volts
300   rna.
120    rna.
250   watts

4000   volts
-120    volts

250    rna.
50    rna.

230    volts
70   watts

1000   watts
235    watts
820   watts

4000    volts
-I()5    volts

24    rna.
2S0    rna.

42    rna.
2().5     volts

6()   watts
1000   watts
250   watts
8()0    watts

Pc]9e  Three
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50  OHM
INPUT

3000                         3500                        4o00

C8L2
I

C9

PL-6569
RFC2.3,4llii-

C6

RFC 4C'O

Ll15
3

I

Tc,

IC2
IC4fiFCr--   _: fiFCI::2-_.-I

C7

_JJ
11c3C5

-EB,                                                 -Ec      +EB
+Ec

C1,   C2  -  See  Figure  2.

C3,   C5  -.01  LLfd. ,   500  volts;  mica.

C4,   C6  -.002 utd.,1000 volts;  mica.

C7,  C8  -.002 utd.  high-voltage blocking capacitor.

C9,  C10 -  Capacitors appropriate for use  in pi net-
work at desired operating frequency.

L1  -See  Figure  2.

-c:-ii
115   V.  A-C

OUTPUT

L2  -  Coil appropriate-for use  in pi network at desired
operating frequency.

RFC-I,  RFC-4  -2.5  mh r-I choke.

RFC-2  -Barker&  Williamson  FC-15  or  FC-3©,   or
equivalent,  filament choke.

RFC-3  -225 th. ,   800  rna. r-f choke (National R-175A)

T-I  -  Filament transformer (output voltage to be
selected after determining voltage drop a.cross

Figure  3.                   filament choke).
Pclge   Four     \
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The PL-6580 is a 400-watt plate dissipation high-mu power triode designed
especially for  grounded-grid  r-f  a.mplifier service,   but also capable of good per-
formance in  other applications.    Because  of its  high amplification factor and high
perveance,   the  PL-6580  will give  power gains  as high  as ten as  a. grounded-grid
amplifier.    Effective shielding is provided within the  PL-6580,   and neutralization
is not required in ordinary grounded-grid applications.

ELECTRICAL    CHARACTERISTICS

Filament --Thoriated Tungsten
Voltage   -------------------    5 . 0 volts
Current  -------------------  14. 5 amperes

Amplification Factor   -----------------      45

Transconductance (Eb=2000 v,   Ib=200 rna. )   -------  6500 LLmhos

lnterelectrode Ca.pac itance s
Grid-Filament (Input) -------------    7 . 6 u+rf
Grid-Plate (Output)  --------------    3 . 9 luff
Plate-Filament (Feedback)     ----------  0.10 Lquf

MECHANICAL     CHARACTERISTICS

Base----------------.-

Ba.sing----------------

Maximum Overall Dimensions
Length    -   -
Diameter-----------

Net Weight

-   -   Giant 5-pin,  Metal Shell

-----   See base diagram

•------  6.38  inches
------- 3.S6  inches

Mounting Position --Vert.ical,  base up or down

8 ounces

Recommended socket  --E.  F.  Johnson Co.  No.   122-275,   in conjunction with  the
PL-Cl  glass chimney and socket cut-out as  shown on page 4.

I  February  1965                                                                                                                                                                                                                                    Form  92C-13lE
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PL_6580

COOLING

Forced  air cooling of the  seals  at  the  base end of  the
PL-6580  is  required  in  all  classes  of  service.     A  flow of  5
c. f. in.  of  cooling  air  should  be  passed  through  the  base.
Where the plate dissipation exceeds 250 watts,  envelope cool-
ing is  also required.   Adequate envelope cooling at  400 watts
plate dissipation  requires   15  c.f.in.   of  cooling a.ir  past  the
envelope  and across  the  plate  seal.     Proper  distribution  of
cooling air  may be obtained by the use  of a type  PL-Cl  glass
chimney,   with chassis  c.ut  out  as  shown on page  4.

RADlo-FREQUENCY     OPERATloN

The PL-6580 is especially suited for use as  a grounded-
grid  radio-frequency  amplifier.    The  compact construction
and  low  plate-to-filament  capacitance  make  neutralization
unnecessary in ordinary grounded-grid  applications.

For every value  of plate voltage,  there is  an optimum
value of zero-s ignal plate current at which maximum I inear ity
and  minimum  third-order  intermodulation distortion will  be
realized.   The PL-6580 can be  operated  over  a wide range of
plate  voltages  with excellent  linearity  by  means  of properly
adjusting the  bias  voltage  to obtain  the  correct  zero-signal
plate  current.     Zero-signal  plate current  values  for typical
plate  voltages are given  in  the  tabular data.

A  typical grounded-grid amplifier circuit  is  shown  in
Figure 3.  The grid is  by-passed to ground,  and supplied only
with d-c  bias  voltage.   Radio-frequency excitation  is  appl[ed
between  filament  and  ground,   and  output  is  taken  from the
plate-to-ground circuit.  The  excitation circuit and  the output
circuitare  in series,  via  the  tube,  and aportion  of the output
power "fed thr-ough" from the driving c ircuit is  related  to  the
ratio of  tube  excitation  voltage  to output  voltage.     The  fed-
through  power  is  minimized by  using a  tube with a  high am-
plifica.lion  factor,    so  that  minimum  r-f  grid  voltage  is  re-

'000!0005001000goo800700600SOO400300ZOOlsoloo90807060SO40
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quired.  A  further  improvement in the powergain of a ground-
ed-grid  amplifier  is  obtained  by using  the  highest  possible
plate  voltage,    since  the  ratio  of  r-f output to excitation vol-
tage  is  thereby  increased.

In addition to  the  fed-through  power,    the r-f  driving
source  must supply power  for normal grid-driving purposes .
This  power  is  dissipated  in  the  bias  supply and  at  the grid
of  the  tube,    and does  not  appear  in  the  output  circ.uit.     The
power  lost  is  ordinarily on  the  order  of  one-fiftieth  of  the
output  pewer.

During  the  portion  of  the  radio-frequency  cycle   in
which plate current  flows,  heavy demands  are  made upon the
driving source  for  the grounded-grid amplifier  [o supply r-f
cathode current.    This current  may  be  four to six  times  the
average  plate  current,   and unless  adequate  encrgy storage
(Q) is  provided  in  the  driving circuit,  distortion  of  individual
cycles  of the r-f  driving wave  can occur,   with a consequent
serious  lowering of efficiency.

It  is  recommended  that  the tuned  circuit driving the
PL6580 have  a  loaded Qof at  least  five,  to  minimize  driving-
wave  distortion.      Figure   I   shows   the   minimum  amount  of
grid-cathode tank circuit capacitance  required for proper  Q
at  frequencies  in the  2-to-60  Mc.   region.    Additional  capac-
itance up to  two or  three  times  the  recommended  minimum
may  be  used,  if desired.  The  input  c.ircuit  inductance  should
be  selected to resonate at  the  operating  frequency  with  the
capacitance  in  use.

Where  a  pi-network coupling  c.ircuit  is  used  to  feed
the  PL-6580  from a  low-impedance  line,  as  shown  in  the cir-
cui[ of  Figure  3,   the capacitance at  the  tube  end of the net-
work  should  be  equal  to  or  greater  than  the  recommended
minimum  shown  in  Figure  1.     The average  input  impedance
of the  PL-6580  is  given  by:
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zin = (Peak r-f driving power)2,
2 x driving |rower

and this  value  should  be  used  in calculating  the  inductance
and  input-end capacitance  of  the  pi-network driving circuit.
Values for the peakr-f driving voltage and driving power for
a number of operating conditions  will be  found  in the tabular
data.     For  practical purposes,   the  input  impedance  of  the
PL-658C  may be taken as  300 ohms  in most applications.

Figure 2  shows  suggested pi-network capacitance and
inductance values  for  a  network feeding the  PL-6580 from  a
50-ohm non-resonant line.

The grid of the  PL-6580 terminates in three base pins.
The corresponding three socket terminals should be connect-
ed together with a low-inductance connection,  and by-passed
to chassis with a  short low-inductance lead and a  low-induct-
ance capacitor.    Multiple by-pass capacitors  may be  used  if
desired,   but will not ordinarily be found necessary.

Filament power  for  the  PL-6580 should  be  supplied
through suitable filament chokes,   as  indicated  in  Figure  3.
The  reactance of  the chokes  should be  several  times  the  in-
put  impedance of  the amplifier and wound with wire of suffi-
cient size  to  carry the  filament  current.    It  may  be  found

necessary to employ a filament transformer delivering more
than the rated filaLm.ent voltage,  to compensate for the voltage
drop across the chokes.  Examples of commercially-available
filament chokes  are  the  Barker  and  Williamson  FC-15  (15
amperes) and Fcr30 (30amperes) .  The current requirements
for filament chokes  may be reduced  by  placing  them  in  the

%:=Pf:;ihe;i;i::Lmd:n]ttran§former,andisolatingthetrans-

When the  PL6580 is used as a  grounded-grid  linear
amplifier of  modulated power,   the loading  presented  to the
driving  source  makes  additional   "swamping"  urmecessary
Typical operating conditions for the PL-6580 as an amplifier
of  single-sideband,   suppressed  carrier power are  given in
the tabular data.   The typical operating conditions shown a.re
for  continuously  applied  sinusoidal  modulation.    Increased
output without  excessive  plate  dissipation  may  be  obtained
with intermittent modulation  having a high ratio of  peak-to-.
average power,  such as normal speech.    In such cases,   in-
creased  plate circuit loading  and increased  drive  should be
used.    The  average plate  dissipation should  not be  allowed
to exceed  400 watts,   except momenta.rily during adjustment
procedures .

1  See  "Notes on Grounded-Grid RF  Power Amplifiers"

(Pucket),   QST,   december  1954,   pg.   36,   or   1962  A.R.R.L.
Handbook,   pg.   165.

MAXIMUM    RATINGS    -    CCS    (Continuous   Commercial   Service)

D-C  Plate Voltage
D-C  Plate Current
D-C Grid Current
Plate Diss ipation

TYPICAL    OPERATION

(Crouhded-Grid   Circuit)

C:lass-C
FM  or  CW7

4000
350
120
400

-    Class   C  C-W  or  FM   Amplifier

D-C  Plate Voltage
D-C Grid  Voltage
D-C  Plate Current
D-C Grid Current

£:5E;Eo¥elrvragppvroo`::?e
Plate Power Input
Plate Diss ipation
Power Output

TYPICAL    OPERATION    -    Class   a   Linear   R-F   Amplifier

Single-Sideband,   Suppressed   Carrier;   Crounded-Grid   Cil.cuil

#cPG\ra:=Vo°:ttaagE2
Zero-Sig.  D-C  Plate  Current
Max. -Sis.  D-C  Plate  Current3
Max. -Sig.  D-C  Grid Currents

M::::!:g:Ber::E;Eo:relrv,(nagmvroo,::gle,33

;;I:j¥g:s:ii||p:u:t:Fro„
Max . - S ig .
Max . - S ig .
Max . -Sig .

Clal§-C
P14le Mod.

3200
275
120
270

Includes  bias  loss,   grid dissipation,   and  feed-through  power.
Approximate  value  --adjust  to give  stated  zero-signal  plate  current.
Max. -Sig.   values  for  peak  conditions,   or  for  single-tone  modulation at  full  signal.

Clal5-B
R-F or Aed;o

4000   volts
350   rna.
120   rm.
400   watts

4000   volts
-Ilo   volts
350   rna.

92    rna.
265   volts
105   watts

1400   watts
400   watts

1080   watts

4000   volts
-100   volts

40   rna.
300   rna.

65    rna.
230   volts

72   watts
1200   watts
350   watts
910   watts

Page  Three
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fflT'
I I 5   V.  A-C

C1,   C2  -See  Figure  2.

C3,   CS  -   .01  utd. .   S00  volts;  mica.

C4,   C6  -.002  iLffl. ,1000  volts;  mica.

C7,   C8  -   .002 I.fd.   high-voltage  blocking capacitor.

C9,   Clo  -  Capacitors appropriate  for use  in pi  net-
work  at  desired  operating frequency.

L1  -See  Figure  2.

L2  -  Coil  appropriate for use  in  pi network a[ desired
opemting frequency.

RFC-I,   RFC-4  -2.5  nin  r-i choke.

RFC-2  -Barker&  Williamson  FC-15  or  FC-30.   or
equivalen(,   filament  choke.

RFC-3  -225  LLh.,   800  rna.  r-f choke  (National  R-175A)

T-I  -  Filament transformer (output  voltage to be
selected after determining voltage  drop across
filament  choke) .

Figure 3

i
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DESCRIPTION

The  PL-250R  is a high-vacuum diode rectifier utilizing  an  instant-heating  thoriated-
tungsten  filament.    The tube is  suitable for use as a high-voltage rectifier,   clipping
diode,  and charging diode.   The PL-250R does not normally require the use of forced
air for adequate cooling.

MECHANICAL     CHARACTERISTICS

Base[    -------------------     Jumbo 4-pin,  TETEC A4-29
Maximum Overall Dimensions

Length     -----------------------        9 . 82  inches
Diameter    ----------------------       3 . 82  inches

Net weight (average)     ------------------            10 ounces
Mounting position  --------------       Vertical,  base up or down

ELECTRICAL     CHARACTERISTICS

Filament --Thoriat:ed Tungsten
Voltage-----------------------
Current-----------------------

5 . 0  volts
10. 5  amperes

MAXIMUM    RATINGS  -CCS  (Continuous   Commercial   Service)

Peak Inverse Plate Voltage  ----------------   60, 000 max.  volts
Plate Dissipation    --------------------          150  max.  watts
D-C Plate Current
Peak Plate Current

1    Fits  E.  F.  Johnson Co.  No.123-211  socket.

A,     1 Februarylg62

250  max.  rna.
2.5  max.  amperes

Form 517







Sockets   for  PL-8295 (PL-172)  and   PL-8295A
The  PL-184  and PL-184A  sockets  provide  electrical  connections  and  air-flow  di-

recting means  for the  PL-8295(PL-172)  and  PL-8295A  beam pentodes.   The  socket  includes
contact provisions  for  all base pins and the  screen-grid and  suppressor-grid ring termin-
als.

Proper use of t:he  socket requires  that  it be mounted in an aperature  in a pressuriz-
ed chamber,   such as a chassis.    The drawing on  the opposite  side  of  this  sheet gives  di-
mensions  of  the  chassis  cut--out necessary  to  accomodate  the  socket.     Proper  cooling  of
the  PL-8295(PL-172)will be  obtained wit:h a  static  pressure within the chassis  equal to  0.28
inches  of  water.    A  st:atic pressure of  0.09  inches  of  water  is required for cooling of  the

a            ::i-f8::5LS.to stuhL:abb::top:e::utt£:nssocskhe°t7Ldtobep=:5::tt:oans_CuenrL::inmthaa±: Cfl°o°*L:gr::rghLS[::1:Voecrkee€
and tube .

Radio-frequency  by-pass  capacitors  for  the  screen grid are  built  into the  PL-184
and PL-184A  socket:s.    The  PL-184  also  has  a  built-in  suppressor  grid  radio-frequency
by-pass  capacitor.    The  suppressor grid  contacts  are  grounded  on  the  PL-184A  socket.

ELECTRICAL    DATA

Screen-grid By-Pass  Capacitance

Suppressor~grid By-Pass  Capacitance

MECHANICAL    DATA

Maximum Overall  Dimensions

Weight

EI

PL-184                    PL-184A

2000  Lqufd.                2000  Lqufd.

2500  LILLfd. *            grounded

6 x  6 x  3-11/16  inches

2  pounds

*Supplementary suppressor-grid  by-pass  capacitance,   by means  of  fixed mica capacitor,
desirable at frequencies below 30 Mc .

i  December  l962                                                                                                                       Form  518R-5
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Socket   I or  Penta  PL-195  Beam  Penlode
DESCRIPTION

The  PL-205A  socket,   for use with the Penta  PL-195  beam pentode,   pro-
vides all necessary electrical connections  and assures the proper flow  of cooling
air.     The  socket  includes  contacts  for  all  base  pins  and  for  the  control-grid,
screen-grid,  and suppressor-grid ring terminals.

The socket should  be mounted in an  aperture  in  a  pressurezed  chamber,
such as  a chassis.    The dimensions  of  the  chassis  cut-out necessary to  accom-
modate the PL-205A  socket are given on the opposite side of this  sheet.    Cooling
air must be delivered uniformly to the bottom of the socket,  to  insure the uniform
flow of air through the socket and the tube cooler.

Cooling requirements*  for the PL-195  are as follows:

Plate Dissipation             Air  Flow                      Pressure
(Watts)                        ( c.f. in.)               (Inches  of water)

3000                                        70                                       0.26

4000                                      110                                        0.45
*(At sea level,  500 C.  maximum incoming air temperature.

Pressure drop  includes  drop across  PL-205A  socket. )

Radio-frequency  by-pass capacitors for the screen-grid are built into the
PL-205A socket.    The suppressor grid contacts  are grounded to the frame of  the
socket .

ELECTRICAL    DATA

Screen-Grid By-Pass Capacitance  ----------  4000   Lqufd.

MECHANICAL   DATA

Maximum Overall Dimensions     ------.  7 x 7 x 4-13/16 inches

Weight   -----.------------------         3   pounds

EE.--..--.
10  Februarv  1965 Form  92C-321C
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Socket   i or  Penla  PL-8432  Beam  Penlode

DESCRIPTION

a

Electrical connections  and air-flow directing means  for the  PL-8432 cer-
amic beam pentode are provided by the  PL-209A  socket.    Included  in  the  socket
are contact provisions  for all base pins and  the  screen-grid and suppressor-grid
ring l-erminals .

Proper use  of  the  socket  requires that  it be  mounted  in  an  aperture  in a
pressurized  chamber,   such  as  a  chassis.    The drawing on  the  opposite  side of
this  sheet gives  dimensions  of  the chas.sis cut-out necessary to accommodate the
socket.

When installed  in the  PL-209A  socket,   proper cooling of  the  PL-8432,   at
looowatts  plate dissipation and with a maximum incoming air temperature of 40°
C.,   will  be  obtained with  37  c.f.in.  of  air at a pressure  drop of  0.18  inches  of
water column.    Suitable precautions  must be  taken to assure that  the cooling air
is delivered uniformly to  the bottom of  the socket,   to  insure the uniform  flow of
air  through the  socket and the tube cooler.

Radio-frequency  by-pass  capacitors  are  built  into  the   PL-209A   socket.
The suppressor grid contacts  are grounded to the frame of the socket.

ELECTRICAL    DATA

Screen-Grid By-Pass  Capacitance

MECHANICAL    DATA

2000   Lqufd.

Maximum Overall Dimensions    -    6  in.  dia.  x 3-7/16  inches

Weight  ------------------    i-i/2  pounds

20  April  1965 Form 92C-33lc



TOP  VIEW

CHASSIS  CuTOuT  FOR   PL-209A
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PL-26lA
Socke,

Socket  for  PL-210   Beam   Pentode
D E S C R I PT I O N

The   PL-261A   socket   provides   all   necessary  electrical  connections  and  assures  the  proper
flow  of  cooling  air  for  the  Penta  PL-210  beam  pentode.   Contacts are included  for all  base pins
and  the  control-grid,  screen-grid,  and  suppressor-grid  ring  terminals.

Proper  use  of  the  socket  requires  that  it   be   mounted   jn   an   aperture   in   a   pressurized
chamber,  such  as  a  chassis.   The  drawing  on  the  opposite  side  of  this  shect  provides  the  dimen-
sions  of  the  chassis  cut-out  necessary  to  accommodate   the   PL-261A   socket.    It   is   essential   that
the cooling  air  be delivered  uniformly  to  the  bottom  of  the  socket,  to  insure  proper  flow  of  air
through  the  sockct  and  tube  cooler.

Cooling  requirements*   for  the  PL-210  are  as  follows:

Plate  DjSSipatjon

/Tycz,/J/
Air Flou,
(c.i.1n.)

P'.eJJ„re

( Inclm of Watel. )

*(At  sea  level,  50°  C.  maximum  jncoml.ng  air  temperature.    Pressure   drop   includes  drop  across

PL-261A  socket.)

Radio-frequency  by-pass  capacitors  for  the   screen  grid  are  built  into   the  PL-261A   socket.
The  suppressor  grid  contacts  are  grounded  to  the  frame  of  the  socket.

ELECTRICAL   DATA

Screen-Grid   By-Pass  Capacitance

MECHANICAL   DATA

Maximum   Overall    Dimensions

Weight  .

4000 /`,fd

7  x  7  x  413/ 16  inches

3  pounds

Tffl         THE   PINTA   LABORATOR|   s    .Nc
5  0ct(}ber  19/74 F()rm92C-3/>1A
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S®ckel  for  PL-8576/PL-264  Beam  Penlode

DESCRIPTION

The PL-265A  socket  provides  electrical  connections   and   air-flow  directing   provisions
for  the  Penta  PL-8576/PL-264  ceramic  beam  pentode.   The  socket  includes  contacts  for  all
base  pins   and  for  the   screen-grid  and  suppressor-grid  ring  terminals.

Proper  use  of  the  socket  requires  that  it  be  mounted  in  an  aperture  in  a  pres'surized
chamber,  such as  a  chassis.  The  dimensions  of  the  chassis  cut-out  necessary  to  accommodate
the PL-265A socket are given on the reverse side  of  this  data  sheet.  Cooling  air  must  be  de-
livered unifoi.mly to  the bottom  of the  socket,  to  prevent  uneven  ail.  flow  through  the  socket
and  tube  cooler.

Cooling  requirements#  for  the  PL-8576/PL-264 are  as follows:

Plate Dissipation                                    Air Flow
(Watts )                                                    (c.f.in. )

2000                                                       67

3000                                                         108
S(At  sea  level,  50°  C.  maximum  incoming  ail-temperature.

Pressure  drop  includes  drop  across  PL-265A  socket. )

(I::isessu::Rrao[:r,

Radio-frequency  by-pass  capacitors  for  the   screen   grid   are   built   into   th.e   PL-265A
socket.  The  suppressor-grid  contacts  are  grounded to  the frame.

ELECTRICAL     DATA

Screen-Grid  By-Pass  Capacitance

MECHANICAL    DATA

Maximum   Overall   Dimensions

Weight......

2000    HLJfd

6 x 6 x 3-21/82  inches

.       .     I-3/4pounds

24  April  1964 Form  92C-351A



TOP  VIEW

CHASSIS   CUTOUT   FOR    PL-265A
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Vacuum Switches
_______   __    __               \                                                                                                                  _____      _                         __                     _

Penta vacuum switches are  single-pole,  double-throw
switches enclosed  in  evacuated glass envelopes.    They are
ideal for use wherever compact,  fast-acting relays are re-
quired to  switch high-voltage circuits under a wide range of
ambient atmospheric  conditions,  including explosive atmos-
pheres,    and  in  other  applications  where   exposed-contact
relays would be unsuitable.

These vacuum switches are operated by external act-
uatingcoils,  which are excited by direct current and design-
ed so that the soft-iron pole piece and the armature assem-
bly enclosed  in the  envelope  act  to  complete  the  magnetic
circuit.

Two types of Penta vacuum switches are available with
coils.    All  other  types  are  supplied  without  coils.     Penta
does  not  supply  the   actuating  coils   separately.     Suitable
coils can be purchased from:

Tur-Bo Jet Products
424  So.  Sam Gabriel  Blvd.
San Gabriel,  California

The applicable Tur-BOTet coil number is  listed in this
catalog  for  each  vacuum  switch  for  which  Penta  does  not
supply a coil .

PINTA      LABORATORIES,      INC.
3i   2      NORTri      NopAL      STREET      .      SANTA      BARBARA,      cAi.IFORNiA

16  April  1962                                                                                                        Form 54lR
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PL.R\ ELECTRICAL CHARACTERISTICS

Peak-Voltage Rating
(between open contacts)

Peak-Current Rating
(pulses,   5  LJ,s.   max.)

Average-Current Rating
(60 cycles  a.-c)

Required Coil  *
(not  supplied)

21, 000  volts

150 amperes

6 amperes

i,loo ampere-turns
Contact Arrangement

Single-Pole,   Double-Throw

MECHANICAL  CHARACTERISTICS

Mounting Position

Terminal Arrangement
Maximum Overall Dimensions

Length
Width

Net Weight  (maximum)

Any

See Drawing

4. 88  inches
4. 25  inches

2  ounces

*  Tur-Bo Jet #HAC-420-53-3876

(28  volts  d-c,   nominal,   @  255  rna)

ELECTRICAL  CHARACTERISTICS

Peak-Voltage Rating
(between open contacts) 21, 000  volts

Peak-Current Rating
(pulses,1  ms  maximum)      500 amperes

Average-Current Rating
(60 cycles  a-c)

Required Coil  *
(not  supplied)

30 amperes

1, 900 ampere-turns
Contact Arrangement

Single-Pole,   Double-Throw

MECHANICAL  CHARACTERISTICS

Mounting Pos ition

Terminal Arrangement
Maximum Overall Dimensions

Length
Width

Net Weight (maximum)

Any

See Drawing

5.38  inches
4.33  inches

3  ounces

*  Tur-Bo Jet IT]27-43

(28  volts  d-c,   nominal,   @ 650  rna)

Page Two

P|-'69A

®

u

u



A

a

PL-186 ELECTRICA L  CHARACTERISTICS

Peak-Voltage Rating
(between open contacts)          21, 000 volts

Peak-Current Rating (pulses)          Not Rated

Average-Current Rating
(60 cycles  a-c)

Required Coil  *
(not  supplied)

6 amperes

1, 000 ampere-turns

Contact Arrangement
Single-Pole,   Double-Throw

MECHANICAL  CHARACTERISTICS

Mounting pos ition                                              Any

Terminal Arrangement               See Drawing
Maximum Overall Dimensions

Length
Width

Net Weight (maximum)

4. 88  inches
4. 25  inches

2  ounces

*  Tur-Bo Jet FTT28-48

(28  volt:s  d-c,   nominal,   @  580  rna)

ELECTRICAL CHARACTERISTICS

Peak-Voltage Rating
(between open contacts 21' 000 volts

Peak-Current Rating
(pulses,   i  ms maximum)      500 amperes

Average-Current Ra.ting
(60 cycles  a-c)                             30 amperes

Coil  voltage (d-c nominal)                   28  volts

Coil Current 650  rna

Contact Arrangement
Single-Pole,  Double-Throw

MECHANICAL  CHARACTERISTICS

Mounting Pos ition

Terminal Arrangement
Maximum Overall Dimensions

Length
Width

Net Weight (maximum)

Any

See Drawing

5. 38  inches
4. 72  inches

15  ounces

PL-187

Page Three



PL-'90 EL ECTRICAL CHARACTERISTICS

Peak-Voltage Rating
(between open contacts)         21, 000 volts

Peak-Current Rating
(pulses,  5 |Ls  max.)

Average-Current Rating
(60 cycles a-c)

150 amperes

6 amperes
Coil voltage (d-c,  nominal)                28 volts
Coil Current 255  rna

Contact Arrangement
Single-Pole,  Double-Throw

MECHANICAL CHARACTERISTICS

Mounting Pos ition
Terminal Arrangement
Maximum Overall Dimensions

Length
Width

Net Weight (maximum)

Any
See Drawing

4. 88  inches
4. 64  inches

15  ounces

ELECTRICAL CHARACTERISTICS

Peak-Voltage Rating
(between open contacts)          2l, 000 volts

Peak-Current Rating (pulses)         Not Rated
Average -.Current Rating

(60 cycles  a-c)
Required Coil  *

(not  supplied)

3 amperes

1, 000 ampere-turns
Contact Arrangement

Single-Pole,  Double-Throw

MECHANICAL CHARACTERISTICS

Mounting Pos ition
Terminal Arrarigement
Maximum Overall Dimensions

Length
Width

Net Weight (maximum)

Any
See Drawing

4. 88  inches
4. 25  inches

2 ounces

*  Tur-Bo Jet IT]28-48

(28  volts  d-c,   nominaL1,   @  580  rna)

PL-'9'

Page Four
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