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RELIABLE MINIATURE RF SHARP CUT-OFF PENTODE

DESIGN CENTER MAXIMUM RATINGS*

DESCRIPTION

This miniature nine-pin dual control sharp cut-off, rf
pentode is one of the Bendix Red Bank line of relioble
vacwum tubes specifically designed for aircraft and indus-
trial applications where freedom from early failure, long
average service life ond uniform operating characteristics
are exiremely important. It is intended to reploce the
6AKS in applications where reliability is the primary con-
sideration. Each tube is given a 45-hour run-in under
overload vibration and shock conditions. This run-in serves
to reduce early failures by eliminating tubes with any
minor defects that might lead to failure under actual

operating conditions.

In order to keep the lead length as short as possible

for use in rf circuits the cathode and grid 1 are brought

CHART 1. out to both sides of the tube.
Volt de)** 6.3 volts
Heater Voltage fac or dc] The use of a coil type heater inside an extruded alu-
Plate Yoltage............cocooiiiii 200 volts L ) ) )
Vol 155 volt mina insulator gives a long life heater structure which
i tage... s
Grid #2 Voltage 100 ;: : stands up well under high heater to cathode voltage. The
i Volt S SO R -
Grid #1 Voltage (max.] ¢ mount structure is so designed that the tube is capable of
Plate Dissipation. .. ... ... oo 20WwW . . . .
withstanding severe shock and vibration.
Grid $2 Dissipation.........ccocoivniiiciie e 0.85 W
Cathode Current ... . 20 mAdc
Heater-Cathode Voltage ... ... 250 v
Cathode Warm-up Time...........on 25 sec. CHART 3. AVERAGE ELECTRICAL CHARACTERISTICS
Bulb Temperature (at hottest point on bulb)..__. 165°C
Heater Current, If. ... 25 A
* To obtain greatest life expectancy from tube, ovoid designs where
the tube is subject to all maximum rotings simultaneously. See appli- Plate Yoltage, Eb.....ooorrmnrcc 120 Vde
cation notes. Grid #2 Voltoge, Ec2..............oooo 120 Vde
** Yoltuge should not flucluate more than *+59%.
Grid #1 Voltage, Ec1_._...._ ... —2 Vdc
Plate Current, b 7.5 mAdc
CHART 2. Grid #2 Current, 162, oo ooooeeoe oo 2.5 mAdc
PHYSICAL CHARACTERISTICS Mutuval conductance ... ... s 4500 pmhos
Base.. ..o Miniature button 9-pin Direct Inter-electrode
Bulb.. e -6! ; ]
N T-6% Capacitances (no shield) {with shield)
Max. overall fength ... ... 2% in. Grid 41 | 046 030 ;
i t te . . .
Max. seated height.......... ... ... 1504 in. rid #1 to plate max. pp
Max, diameter. :Va in. lnpu' """""""""""""""""""" 5.0 5.0 max. F‘H‘f
Mounting position. ... Any Output e 3.3 3.4 max. ppf
Maox. bulb temp. ... RSP 165°C Life Expectancy......ccc...cceeeeee... 10.000 hrs.
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SHARP CUT-OFF PENTODE

TEST CONDITIONS AND CHARACTERISTICS LIMITS
All Tubes are Stabilized for 45 Hours Under Test Conditions and
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ELECTRICAL CHARACTERISTICS AND TEST DATA

2 G Vibration at 30 Cps. Prior to 100 % Testing

ADDITIONAL TESTS

In addition to the preduction and design lests shown

in Chart 3 other tests are performed on a sampling

DESIGN basis 1o assure a high outgoi tity level
(HARACTERISTIC symgoL || mim | cewter | max UNITS botow v 'gh outgeing quality lavel. See
PRODUCTION TESTS )
Short and Continuity TEST C(ONDITIONS DURATFION
Heater Currens If 235 250 265 mA .
Heoter-Cathode Leakoge thk — — 10 pAde Heater Cycling g; i]‘l; m:: 3,000 On-0f
Grid Corrent (1) Il — — 0.1 phde Life Tes! EFe 7.5 Ehk = 250 Cycles
Plate Current (1) b 5.0 1.5 1.0 mAdc
y - Under "' Test
Screen Grid Currend le2 0.8 2.5 4,0 madc Life Test Conditions"" 1,000 Hours
onditions
Trancanductance (1) Sm 3500 4500 5500 pumhos
DESIGN TESTS Life “Expectancy™ Uncer “Tes! 5,000 Hours
Transconductonce {2) EF == 5.7 V. Asm — - 5 %o Test Conditions
Platg Current (2} Ecl = —10 Vde 1] - — 200 phde . 506—Shock
High Level Excitali 100 H
Plgle Current (3) Ec) = — 5.5 Vd¢ th s - — pAdc Fatigue Test 8 (‘“I“}ﬂs" aers
cies [
Grid Corrent (2) Ef = 7.0 V ol 0 = 0.3 ihde L
RF Noise Ecal = 15 mVaoc - — — 3.0 Mw Shack S00 G 20 Impacis
AF Noise € - - 100 mVac Mtitude Test 80,000 Feet 5 Minules
ELECTROOE: €f Eb Edl Ec2 Ehk — -
TEST CONDITIONS: 6.3 120 —2 120 * 250 Glass Steain Test [::"l'(“f::lz’ 1 S;‘;‘:" "
Valis Vdc Ve Vde LU
. 1009% Test—Microscopic {nspection
Mount Inspection of 30 Possible Trouhle Paints
1000 2
[ | 8 Eg* 6.3 VLTS | l[ Pl
1 8 -
6 0D 0 Ef263 VOLTS / ; § ‘,o SCREEN vOLTS- O ||, il b "11"‘:
CURVES SCAEEN VOLTS PLATE VOLTS J1 3 W ! 4 iy 1y 2
-— 2o 180 ; 3 c.l'! I ) T
5000 —— 73 180 . a _, 1 ! [
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5 4000 / 20z % N ] i 3'_0‘.
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APPLICATION NOTES

Special attention should be given to the temperatures
ot which the tubes are to he operated. Reliability will be
seriously impaired if maximum bulb temperature is ex-
ceeded. The life expectancy will be reduced if conditions
other than those specified for life test are impaosed on
the tube and will be reduced appreciably if absolute max-
imuym ratings are exceeded. Both reliability and per-
formance will be jeopardized if filament voltage ratings
are .exceeded. Life and reliability of performonce are
directly related to the degree that regulation of the
heater voltage is maintained at its center rated value.

The bulb temperature should never exceed the maxi-
mum rated value at the hottest point and cooling should
be employed if necessituted by the additive effects of
operation ot higher altitudes and high dissipation simul-
taneously or by other sources of heat in the equipment,
Each proposed application should be life tested under
maximum environmental conditions in order to check that
the design gives the desired reliability.

The increased rating chart is presented to emphasize
the dangers of operating simultaneously at or near all
maxima. In general, the effect on life of operation at
increased ratings is additive ond cumulative. Interpolation
within this chart will give the designer a general idea of
the life expectancy and reliability of his application. Each
proposed application should be life tested under maximum
environmental conditions in order to check that the design
gives the desired reliability. When conservatively used this
tube has a life expectancy of 10,000 hours.

The altitude rating chart shows the correct voltage
derating necessary for various altitude. However, the
dissipation derating is only approximate and must be
measured for each application because of the additive
effects mentioned above.

-
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;% s00 [ \ B0 T
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ALT)TUDE ~ THOUSANDS OF FEET
THIS CHART 1S INCLUDEO AS AN ILLUSTRATION OF THE AMOUNT
OF DISSIPATION DERATING NECESSARY IN 4 SPECIFIC APPL)-
CATION TO AVOI0 EXCEEDING THE MAXIMUM BULB TEMPER-
ATURE. EACM APPLICATION SHOULD BE CHECKED TG DE -
TERMINE THAT THE MAXIMUM BULB TENPERATURE 15 NOT
EXCEEDED, EITHER DEFATING DR COOLING OR BOTH MAY
BE NECESSARY.
CRITERIA FOR DERATINGS FOLLOWS:
I. VOLTAGE DERATING - TO KEEP BELOW BASE PIN ARC
OVER PDINT.
2. DISSIPATION DERATING - TO KEEP BULB TEMPER-
ATURE BELOW MAXIMUM RATING,
ALTITUDE RATINGS
EFFECT ON LIFE OF INCREASED RATINGS
S Also OPERATING CONDITIONS
Application Notes
RATING OR
VATIVE TYPICAL HAXIMUM
CHARACTERISTIC CONSERVAT
Heoter Vollage .3Y £ 2% £3V = §% 43V 4+ 109,
Plate Yoltoge 150 Vde 185 Vdc 200 Ydc
Screen Voltage 100 Vde 120 Ydc 155 vdc
Plate Current [Av)) 2.5 mh 7.5 mA 10 mA
Screan Current (Av.) 1.0 mA 2.5 mA 4.5 mA
Cathode Current (Peok) 8 ma 12 mA 20 mA
H-{ Voltege 200 V 250 ¥ 300 V
Bulh Temperaturs 100°C 140°¢ 180°¢
Altitude 0-20,060 ft 60,000 fi 0,000 ft
Yibrotion 16 25 6 56
LIFE EXPECTARCY HAXINUM HIEH MEDIUM
%MAX.
PLATE

BASE DIAGRAM

NOTES:
I. MEASURED AT i% DIA. ON BULB.

2.ALL DIMENSIONS IN INCHES
UNLESS OTHERWISE NOTED.

3. NUMBERS INDICATE PIN LOCATIONS
AND ARE FOR REFERENCE ONLY.

OUTUINE DRAWING
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DIRECTIONAL GETTERS TO PREVENT
LEAKAGE FROM GETTER FLASH

RECTANGULAR CATHODE WITH M-
PROVED FIT IN MICA HOLES TO F°U|R SIDEOFROQ?R Fg_?ualgcnanssn
::&f:g;:‘ LOWER NOISE AND MICRO- RIGIDITY STRU .

RZTEERES

EYELETS LOCK $TRUCTURE SECURELY
TOGETHER,

EXTRA CATHODE TAB TO DAMPEN
CATHODE VIBRATION,

TR

GETTER SHIELD TO MINIMIZE INTER"
ELECTRODE LEAKAGE.

MULTIPOINT MICA SPACERS FOR
{NCREASED VIBRATION RESISTANCE. 7
L)
-

— : v GOLD-PLATED TUNGSTEN GRID WIRE
SOLID EXTRUDED CERAMIC HEATER ; b R FOR STRENGTH AND FREEDOM FROM
INSULATOR AND COILED HEATER 2 It ‘i“}‘ . 7 GRID EMISSION.

PROVIDE RELIABLE LONG LIFE Z j 1 2

HEATER AND (MPROVED HEATER ) h Z

CATHODE INSULATION. : ] j ‘ |? Z
7 % 7 LARGER CATHODE AREA AND INCREAS-
% . ED ELECTRODE SPACINGS.

NICKEL SLEEVES ON TUNGSTEN g U] -

HEATER LEQS PROVIDE STRONG A I £

SWAGED WELDS. Y ot b DUAL PIN CONNECTIONS FOR CONTROL

71} GRID AND CATHODE PROVIDE LOWER

LEAD INDUCTANCE.

BUTTON STEMS—STRENGTH IN ALL
PLANES, .

STRUCTURAL FEATURES OF 6582 PROVIDE HIGH RELIABILITY AND LONG LIFE.
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