PL8161/

3CX2500A3

Medium-Mu
Power Triode

407 £ 015
J 400225

!
=

1.50 £ 12

075¢ 067

The Penta PL8161/3CX2500A3 is a medium-mu metal/ceramic external anode power triode. Maximum
plate dissipation for this tube is 4000 watts, and cooling is forced-air. At moderate voltages, relatively high
power output can be obtained from the PL8161/3CX2500A3 as an amplifier, oscillator, or modulator.

For grounded-grid operation, excellent shielding between the input and output circuits is provided by the
grid, conveniently terminated between the filament and plate termials. The PL8161/3CX2500A3 is
designed using a rugged, low-inductance cylindrical filament stem, making it especially well suited for use
in the linear filament tank circuit under VHF operation.

ELECTRICAL CHARACTERISTICS

Filament -- Thoriated Tungsten

VORBGE ..o sae e s eese st s e e e e nmee 7.5 Volts

OB s vos s susammmpsnsumsmunniasisssonsms s A S RSN s 51.5 Amperes
AmMPIIfication FActor ..o 22
Frequency of Maximum Rating .........cccoovueeieiiiinriecseesee e eee s e eeee s 110 MHz
Interelectrode Capacitances (Grounded Filament)

INPUL ...t 35 pF

OIDUL e sonnssrspmsssrisovesmessy s s e TR RS shmnnamn e smys 0.9 pF

Grid-Plate........c.coiiiiicc et 20 pF

MECHANICAL CHARACTERISTICS

= 1 O See Diagram
Maximum Overall Dimensions

LeNGN ... e 9.0 Inches

L BN B s S0 6 B3GR e s s AR A AR 4.16 Inches
N WG o imesswoossssssnsspyms s o S S S RO S 6.25 Pounds
MOUNEING POSIHION .ottt e e e e e e ee e neaeeas Vertical, Base

Up or Down
ABIBNBIG] socsocsussssmnvanvammmescsnsmeomsy e T T N TS Forced Air
Maximum Operating Temperature (Anode Core and Seals)....................... 250 °C
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COOLING

Forced-air cooling of the PL8161/3CX2500A3 is required for all classes of operation. Although the
maximum temperature rating for the anode and ceramic/metal seals is 250°C, the useful life of the tube
can usually be prolonged substantially by maintaining tube temperature below this rated maximum.

The air flow required to the tube surface temperature at 225°C under various conditions has been
tabulated below. It is necessary to keep in mind that high altitude operation, operation at frequencies
exceeding 30 MHz, or operation where ambient air temperatures exceed 40°C will require additional air

flow to maintain the desired tube surface temperature.

FILAMENT VOLTAGE

The PLB161/3CX2500A3 is designed to operate with 7.5 volts applied to the filiment. Under no
circumstances should the filament voltage be allowed to deviate from this value by more than 5%. The

PL8161/3CX2500A3

useful life of the tube can be extended by adhering to this value as closely as possible.

Recommended Cooling Conditions - Air Flow From Base to Anode
Sea Level 5,000 Feet
Dissipation Air Flow (CFM) Pressure Drop Air Flow (CFM) Pressure Drop
(Watts) (Inches of H,0) (Inches of H,0)
2500 38 0.62 45 0.75
4000 69 1.25 81 1.47
Recommended Cooling Conditions - Air Flow From Anode to Base
2500 43 0.72 51 0.84
4000 84 1.70 99 2.00
MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS
AF Power Amplifier or Modulator-Class AB or B
Maximum Ratings
DC Plate VORAGe ........coceueveeeceeeeeeeeeeeeee e 6000 Volts
[RIBR R T - ——————————— 2.5 Amperes
Plate DISSIPAtioN .............oucueeeeieieieiereeeeeee oo e 4000 Watts
Grid DiSSIPAHON .....c.evveieeeerisieecee et e 150 Watts
/i c [ R T -1000 Volts
Typical Operation (Two Tubes Unless Noted, Sinusoidal Wave)
Plate Voltage .......ccccocevevnrveeeeieceeeceeeenn, 4000 5000 6000 DC Volts
Grid Voltage .........ooveeueeeeeeeeeeeceeeeeeee -150 -190 -240 DC Volts
Zero-Signal DC Plate Current ...................... 0.6 0.5 0.4 DC Amperes
Maximum-Signal DC Plate Current .............. 4.0 3.2 3.0 DC Amperes
Effective Plate to Plate Load........................ 2200 3600 4650 Q
Peak AF Grid Input Voltage (per tube) ......... 340 360 390 Volts
Maximum-Signal Peak Driving Power .......... 340 230 225 Watts
Maximum-Signal Nominal Driving Power ........... 170 115 113 Watts
Maximum-Signal Plate Output Power-................. 11,000 11,000 13,000 Watts
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Plate Modulated RF Amplifier - Class C Telephony
Maximum Ratings

DC Plate VORAGE .........eeeeeeeereeceeeeeeee e 5500 Volts
sl = SR e S——— 2.0 Amperes
Plate Dissipation...........cc..eoveieiiiiiieeeceee e 2670 Watts
€151 DR TT-E 1 T [ ————————— Y 150 Woatts
DC Grid VOIAGE ...t -1000 Volts
Typical Operation (Frequencies Below 30 MHz)
Plate Voltage .........ooueeveeiieeeeeeeeeeeeeveeen 4000 4500 5000 DC Volts
PlAR ICUMBNT .o oo 1.67 1.47 1.25 DC Amperes
Grid Voltage .......c.coceeeveveiieeeeieceeeeeeeeeenen, -450 -500 -550 DC Volts
Gl CUITBNT comisivssmmimsiumsisis s iismmmenmen 180 140 150 mAdc
Peak RF Grid Input Voltage ........................... 685 715 760 Volts
Driving POWET ........ccoovvveeieereeeeeeeeeeseeneeeeenanes 125 100 115 Watts
Grid DissIpation ...........cc.oovveueevieeeeeeeeeeeesean, 43 30 32 Watts
Plate Input POWET ..........ccoovveeeeeeeeeeeeeeeenn, 6670 6615 6250 Watts
Plate DISSIDaliDn wweommo st 1670 1315 950 Watts
Plate OQutput Power ............ccoeeeeevevivreerenannn. 5000 5300 5300 Watts

RF Power Amplifier or Oscillator
Maximum Ratings

DG Plate VOIAGE oo mmmmmsssmmmmmrineare s 6000 Volts

DC Plate CUITENL .......ceeeeiieeeceeetee et e e 2.5 Amperes

Plate Dissipation..........c.ccciiiieeierieer et e e ere e eeeeseeas 4000 Watts

(© 0 foJi oo 1] I o o SN, 10 R 150 Watts

DC Grid VOIAGE .......coveeeeeieeeeeecec et e e eeee e -1000 Volts

DG Gl CUMRNL. .. sumumsisresmsimessimiis it arman 0.4 Ampere
Typical Operation (Frequencies Below 30 MHz)

Plate Voltage ...........cocoveeeeiiecriecicre e 4000 5000 6000 DC Voits

Plate Current ...........ccceevveveeeiieeceee e 2.5 2.5 2.08 DC Amperes

€13 51775111 o - S -300 -450 -500 DC Volis

Grid CUMmeNnt.......ccceeeieeeeeeceeee e, 245 265 180 mAdc

Peak RF Grid Input Voltage .......................... 580 750 765 Volts

Driving POWET .......cocveiieiiceeceieeiee e vesee s 142 197 136 Watts

Grid Dissipation ............cccoeveveveereeseeenrereennes 68 78 46 Watts

Plate Tnput POWET ..o 10,000 12,500 12,500 Woatts

Plate Dissipation...........ccccooveeeeieereeniecnenen. 2500 2500 2500 Watts

Plate Qutput POWET ..........ccooeiveeeiieeeereernene 7500 10,000 10,000 Watts

NOTE ON TYPICAL OPERATION DATA

The data shown inthe preceding Typical Operation section is calculated or measured based onindustry standard
published characteristic curves. It is assumed that RF gird voltage is adjusted in orderto obtain the the specified
plate current, plate voltage, and bias. Under this procedure, little variation in power output will occur when the
tube is changed or replaced. Although grid current may vary slightly from tube to tube, it is relevant only in-so-
far as it results in the appropriate plate current, and should pose no problem given that the circuit voltage is not
allowed to vary with current. If a grid resistor is used as the source of grid bias, it is crucial that this resistor be
adjustable so that the required bias voltage may be obtained when the correct RF grid voltage is applied.
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