4CX250B/M

Radial-Beam
Power Tetrode

The Penta 4CX250B/M is a forced-air cooled, 250-watt plate dissipation, external anode, ceramic and metal
radial beam tetrode. The superior construction of the 4CX250B/M makes it ideal for use as a grid driven RF
amplifier or oscillator, or an AF power amplifier or modulator.

ELECTRICAL CHARACTERISTICS
Cathode - - Unipotential Oxide Coated

Heater:
Voltage ... ... 6.0+0.30 Volts
GEIMENT 2 cnmior o b o o0 2 o imenys 595 § was & 5 ¥ 5 SunimyesEs o + 2.6 Amperes
Maximum Cathode-Heater Potential ...................... +150 Volts
ARPIHCAUON EEGIAE 1. v v+ 5 sosctimmonsd 55 5 5 556 SEmsn § 655 5 oimis 205 & 25 5 duamsg 5
Interelectrode Capacitances - - Grounded Grid and Screen
FEBOBRIEK .-v v 1 r o s nx = 2 0 0 momsmchesnon' s o % o 8 mosiimss & » & % 4% @ ancnan 0.01 pF
INDUL & s 2 o5 s b e s 0 5 63 5 5 OEPRme s v 5 6 4 SISwama 45 £ £ 5 5 48 & o 13 pF
OIBLIY: ¢ oo o 5 5 o 5wt n b a s x 0 2 msapon @ § % & o wonns = % 8 o 3, ssrgim 45 pF
Interelectrode Capacitances - - Grounded Cathode
FOBUDBICK. .ovaiv v wammvamie s 4« v % n o wistirmas & 4 v o mossens & 916 9w s 0.04 pF
[OBOL « cimitin o sl el & 9% 5 5 6 Sl n S 5 SSRGS PR DS LEE R R B0 15.7 pF
8 | R —— 45 pF
Frequency of Maximum Rating . ......... ... . . . . . . . . 500 MHz

MECHANICAL CHARACTERISTICS

Base :::cemmem s ssn ey 05 58 e £ 851§ SEEE S € ¥ 5 8 RO 8 8§ 5 JEDEC B8-236
Maximum Overall Dimensions

ORI snm st s i snomes S ¥ o5 s S SR OSERE S 2§55 50ma® b 5 555 8.8 SR 2.46 Inches

Diameter . .. e e 1.65 Inches
NetWeight - . v e s s s S E 25 ¥ 530 UG 508 T 35 IEM S 23 £ 5 5 & 5 Wi 4.0 Onces
MOUNEING POSHHON wivw v v vun wmmmme o 5 9 8 o v 5 & smommim s o 5 % & S eemmmrs & & & o 6 Any
Maximum Seal and Anode Temperature . ............c...0iiirnnennnn. 250°C
Cooling ....................................................... Forced Air
Recommended Socketand Chimney .......... ... ... ... ... ... ...... PL600/PL606
Required Air Flow at Maximum Dissipation ............................ 6.5 CFM
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P E N T A L A B ORATOI RTIE S

21113 SUPERIOR STREET ¥ CHATSWORTH * CALIFORNIA 91311
(800) 421-4219 63 (818) 882-3872 N FAX: (818) 882-3968

ELECTRON TUBES FOR INDUSTRY



@ 4CX250B/M Power Tetrode

COOLING

Forced air cooling of the base, base seals, and
other external tube surfaces is required for all classes of
operation. The use of the PL600 socket and the PL606
chimney, in conjunction with a blower capable of sustain-
ing the required air flow is highly recommended. It should
be noted that maintaining surface temperatures below the
maximum values will substantially prolong the useful life
of the tube.

The air flow required to sustain the tube surface
temperature at 200°C (at sealevel and for operation where
ambient air temperature does not exceed 50°C) is listed
below.

Dissipation Air Flow PressureDrop
200 Watts 50CFM 0.52In/H,0
250 Watts 6.5CFM 0.87In/H,0

Itis necessary to keep in mind that high altitude
operation, or operation where ambient air temperatures
exceed 50°C will require addition air flow to maintain the
desired tube surface temperature.

Useful life can be extended by maintaining the
flow of cooling air to the tube during standby periods (i.e.,
those periods when only heater voltage is applied.) Care
should be taken to insure that the anode surface and
cooling fins remain free from any dirt or debris which might
interfere with the effective cooling of the tube.

VIBRATION

The rugged construction ofthe 4CX250B/M makes
itan ideal choice for use in environments where a moder-
ate degree of shock and vibration are likely to be encoun-
tered. Such applications include truck and automobile
mobile units and other similar classes of service. Inthose
situations where extreme shock and vibration are antici-
pated, the ruggedized version of this tube, the Penta
4CX250R is highly recommended.

PLATE DISSIPATION

Under all classes of operation, the maximum
plate dissipation allowable for the 4CX250B/M is 250
watts; however, in plate modulated applications, this
maximum must be limited to 165 watts. During tuning,
plate dissipation may be permitted torise above the stated
maximums for brief periods of time.

SCREEN-GRID OPERATION

Under no conditions should the screen dissipa-
tion be allowed to exceed 12 watts. In that excessive
screen dissipation is likely to result where plate voltage,
plate load, or bias voltage are removed, suitable precau-
tions should be taken to avoid these conditions while
filament and screen voltages are applied.

CONTROL GRID OPERATION

The 4CX250B/M has a maximum control grid
dissipation rating of 2.0 watts and a maximum grid
dissipation rating of -250 dc volts; failure to respect these
maximums will resultin damage to the tube. Tube life can
be extended by maintaining grid bias and driving power
within the recommended value ranges whenever possible.
The maximum grid circuit resistance is 100,000 ohms per
tube.

HEATER VOLTAGE

The 4CX250B/M is designed to operate with 6.0
volts applied to the heater. Under no circumstances
should filament voltage be allowed to exceed this value by
more than 5%. The useful life of the tube can be extended
by adhering to this value as closely as possible.

At frequencies exceeding 300 MHz, cathode
temperature begins to be influenced by transit time ef-
fects. Under such conditions, the exact amount of driving
power which is diverted to heating the cathode is difficult
to estimate and is affected by a variety of factors (fre-
quency, driving power, plate current, etc.) When the tube
is subjected to maximum input, 0.05 volts should be
deducted from the heater voltage for every 20MHz by
which the tube exceeds 300 MHz (at400MHz, 400-
300=100, 100/20=5, 5x0.05=.25, 6.0-.25=5.75, thus
heater voltage should be limited to 5.75 volts.)

MULTIPLE AND VHF OPERATION

When a pair of 4CX250B/M tubes operated under
parallel or push-pull conditions, it is imperative that the
load be shared equally by both tubes. Overload protection
should be designed in such a way so as to protect either
tube in the event that a single tube should fail.

When the 4CX250B/M is operated in the VHF
region, it may be desirable to achieve anincrease in tube
life atthe expense of operating efficiency. Minimum bias,
heavy plate loading, and as low degree of driving power as
is practical should be employed.

Page Two
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MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS
RF Power Amplifier or Oscillator--Class C Telegraphy

Maximum Ratings

DEPIAEVOEGE ......cccommmuomnnennsanwsns vasmpsiosssssssssssissmi DC
Soreen VOlagE ::cssssmassrsssamviE v sEsAsis umms Erlia s pmeTEnsssssa
DCGridVoltage ... ..ot e it DC
PIAtGCUMEBNE sscmaiosss s ommm i 503 8 soismaas £ 0 5 5 b EEES £ 5 5 8 8 Erame s ¢ ¢ 3
Plate/DiSSIDAlION s sosmvses « & ¢ 5 & sonsimse ¢ 5 % & 5 5 aomssmosns & & & 5 o Susiie s % o 8 siosssi ¢ € 5 5
SCIEBN DISSIPANION .. ..o 0o cnsammomnss 45433 amisa 452 PFFET §25 5 2 piaaie
Grid DISSIDANCIN 2csosssmmnmasss pummns s s 9y @5 Smmds ¢ 5 3 & swmims ¢ ¥ & % 3 ¥ @

Typical Operation

DCPlate Voltage ... svesisssspsnmesaasnsansona 500 1000 1500 2
DCScreenVoltage ........... ... .. .o, 250 250 250
PG VOltEGE s vmmms 53165 soBmmmas 35 -90 -90 -90
DCPlate CUMMONt .. ..cowvwecusswmmmas s sssommmme 250 250 250
DC Screen Current . ...... ...t 45 38 21
BPCGNd CUrrent cuwve sy o5 5 s ¢ 5 5 5 samineos & v s 55 35 31 28
Peak RFGridVoltage ............. ... ... ....... 114 114 = 112
Driving POWET o cccvsssamosssss panogsiss £1s 2 wmes 40 35 32
Plate InputPower .......... ... ...l Plate 126 250 375
OUIPBLPOWEE « :: 55056 5 5 5 8 3 sanTiEvoReseEing Heater 70 190 280
MOllage o issssewwmmessosssmmne s esa s sun 6.0 60 6.0

Plate Modulated RF Power Amplifier--Class C Telephony (Amplifier-Grid
Driven)

Maximum Ratings

DEPlale VORQE issusesvmovunssssssnsssnsssmmmmmmmne s e s s x s =5 nwm s DC
SCEEEHA MOIEGE .. . .conmmn s nms momomos o a e 6 a8 8 a5 555 3% AEEE 65§86 8

DE GO VORBOE soameammns 55 3 5 sumauemeveim s ¢ 6 6 ¥« 56 § 8 & eumesmmmsommss DC
Plate CUIENt . oo e e ciimie o v m e oinim cimime v o vs mwsmisin s &8 &8s e G EEE S E S

Plate DISSIDAHON: sz o oo q somm s 4 05 53 5000oeia s 5 § 5 6 omwaen o ¢ © 5 & & Srom: « & & 4 %
Screen Dissipation ... .. e
Brd DISSIpalion . :xusonesa i s o SMEEa iy IR 53 DRGS0 80 O WTEE S 54§ SRR
Typical Operation

DEPIBeYORAgEe oonmsanssspamman ko505 a4 59mye 8555 & s wmms o 500 1000
DCScreenVoltage .......... i 250 250
DO GHAVORAOE o s cssssmonsiasdomasmas s 1650 VA0S 2y 853 nu -100 -100
DC Plate CUIment ... ... i e 200 200
DC SETEBN CUITBIL 1ot s v o s s 56 45 5 5060w 65 5 655 5% Wiatsis £ 0 8 5 % 4 e 31 22
DC Grid Current ... .. e 15 14
Peak RFGridVoltage .......... ... i, 118 117
DIrivingg POWEBY o ;s u0memsisgs s@mas £ 06755 3 9mssies = s x5 & wommmss & 5 1.8 17
Plate Input Power . ....... ... . e Plate 100 200
OUPEE POWET copcnsssss musssss b sn@mia 5oy ss 5o s e5 835 60 145
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2000
300
-250
0.25
250
12.0
20

Frequencies to 175 MHz

000 2
250
-90
250
19
26
112
2.9
500
390
6.0

1500
300
-250
0.20
165
12.0
2.0

1500
250
-100
200
20
14
117
1.7
300
235

Volts
Volts
Volts
Ampere
Watts
Watts
Watts

500MHz

000 Volts
300 Volts
-90 Volts

250 mA

10 mA

10 mA

--- Volts
--- Watts
500 Woatts
290 Woatts
5.5 Volts

Volts
Volts
Volts
Ampere
Watts
Watts
Watts

Volts
Volts
Volts
mA
mA
mA
Volts
Watts
Watts
Watts



@ 4CX250B/M Power Tetrode

AF Amplifier or

Modulator--Class AB,

Maximum Ratings (Per Tube)

DC Plate Voltage

DC Screen Voltage ... ... ..t i e e

DC Grid Voltage
DC Plate Current
Plate Dissipation

OOTEE DISSIHAtON 5y :es v a i a s s P o A P L B S R AR s L a s

Grid Dissipation

Typical Operation (Two Tubes)

BIC PlateValtage' »csorsesssssnsstnassss it s imeusaisntsia 1000 1500
DC Screen Voltage ... ....... ... i ee e 350 350
DC Grid Voltage (1/3) . . .ot e -55 -55
Zero-Signal DC Plate Current ... ... ... e e e 200 200
Maximum Signal DC Plate Current ... ............. .. ... ......... 500 500
Maximum Signal DC Screen Current ... ......... ... ... .. ....... 20 16
Maximum Signal DC Grid Current . .......... .. ... ... . .. ... ..... 0 0
Peak AF Grid Voltage . ... .. i e 50 50
] 0 0
Peak DHVING POWET crumma v s o e @ 600 s wmi s o s & 65 ¢ 0 8 45 5 & 500 750
: 240 430
Plate Input Power . ...u.iwswsssssssssssreasvesiviil e isesEEiiNiG 3500 6200
. Plate Output Power .......
BE ks mATPUfs <SR A, (SS8 or Carrer Conditions) .
aximum Ratings
DC Plate VORAge . . .. .ottt e e e
..DC Screen Voltage . . ... .. e e
DCGrid VORAGE oo s vumemmmumas ss e a v s s 8585 55 655 mmiiasiine s S v v s 9855545
o DEPIAECUITEN. woessosrsrisane i@ st i1 ad ioinAanEievisesdinass
Plate Dissipation .. ... ... e e
FyronI DIREORIION . . .. . cowuio s mammean e s 5w 6§ 6§ B & SR B S R s
DC Plate MORAGE: wrivm e s onn s insmammsmnine de s vd 5 a8 %8s ¢ o 1000 1500
Grid DISSITENON & it st 55 50 550 58 4b it 5 5 5 5 5 5 5 5 B & 5 Fbbimsbs 350. .. 350.
DG Screenn VOATE sosweass st risatsssassssssdaimvasisessins s 55 55
DC Grid Voltage ... ... 100 100
Zero=Signal DEPRIate CHENt: . & w. commumpsmaismmosmmssami s & s o 6 o« 5 5 2 250 250
SSB 190 190
Single Tone DC Plate Current . ... ... . . . i, 10 8
Two-Tone DC Plate Current . . .. .. ... . . ien s 20 1.0
Single Tone DC Screen Current ... ... ... i 0 0
Two-Tone DC Screen Current .. ... ... . e 50 50
Single Tone DC Grid CUMMEnt: . v o i mmi s is i v s e e ¢ o s 120 215
Peak RF Grid VORAGE: . oovv v cumioe smsmssessnniemme o s s s s 2000 3000
Plate Output Power . ... ... .. . . e e
Resonant Load Impedance . ......... .. .. . . . 150 150
Carrier Conditions 3 4
Carrier DG Plafte Curtent o . oo v sis v ms 555 5 ma 5w 25 25
CarrierDC Screen Current .. ....... ...ttty 30 50
Peak RE Grid'Vollage: w:c:vesvisvrvsnesnsrnse s cons o ssasons s

.Plate Output Power . ... ... .. . e
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2000
400
-250
0.25
250
12.0
20

2000

1000

9500

250

-2.0

0

300
4000

150

25
65

Volts
Volts
Volts
Ampere
Watts
Watts
Watts

Volts
Volts
Volts
mA
mA
mA
mA
Volts
Watts
Watts
Watts

Volts
Volts
Volts
Ampere
Watts
Watts
Watts

Volts
Volts
Volts
mA

mA
mA
mA
mA
mA
Volts
Watts

mA
mA
Volts
Watts
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4CX250B/M
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PL7208/Mcx2Boer Tetrode
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4CX250B/M Power Tetrode

PIN DESIGNATION
PIN NO. 1 SCREEN GRID

PIN NO.2  CATHODE DIMENSIONAL DATA
::: :g.: E?T\L%TJ : o INCHES MILLIMETERS
PIN NO.5  IC. DO NOT USE FOR EXTERNAL CONNECTION MIH__MAY. | MIH ] MAX
PIN NO.6  CATHODE A | 2342 | 2aga | 5903 | B2.50
PIN NO.7  HEATER B | LAID | 1640 | 40,09 | 4168
PIN NO.8  CATHODE C | 1810 | 1916 4837 | s
b | 0750 | omc | 1805 | 20.a7
E | oTio | o7eD | 18.03 | 2007
F | -- | 1406 | -- | 357!
B | cmr| —- | ars | --
" BASE: BO-236
{JEDEC DESIGNATION|
J | 0828 | 6575 | 1420 | H.55
K | pzeg| -- | &0 | --

INDEX
IALIGMED WITH
CAONTROL GRID
GUIDE LUG) ”
HOTES:
1. REF CiM3. ARE FOR INFO, ONLY
AND ARE NOT REQO. FOR
INSPEL TIOH PURPDSES.
ANDDE RADIATDR — s E A @ || CONTACT SLURPACES.

snaEErmmn——-{"'; "y G;D‘
ICONTACT OUTER het =

CYLINDRICAL SURFACE = .
QHLY} U L J U
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