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6384

Bendix Red Bank Type TE.27
{Generic Type 6AR6-6098)

RELIABLE HARD GLASS BEAM
POWER AMPLIFIER

DESCRIPTION

This high-pervecnce beam power amplifier has been

designed as o direct retcofit for the 6ARS or 6098 in-

aircroft, military and industrial applications where freedom
from early failures, long average service life and uniform
operating characieristics ore extremely important. Each
tube is given a 45-hour run-in under various overload,
vibration and shock conditions likely to be encountered
in service. This run-in serves to reduce early foilures by
eliminating tubes with any minar defects that might lead o
failure under operating conditions.

Since this tube is designed for use in equipment with
high ambient tamperotures and where high levels of
vibration and shock are encountered, special materials
ond techniques are employed. The hard gloss bulb and
tungsten stem seal construction are features similor to
those found on many high-powered transmitting tubes,
Careful exhaust to o high degree of vacuum, with thorough
outgassing of all elements by meons of eleciron bombard-
ment, as well as the usual RF induction heating, insures
moximum life expectancy. These foctors, as well as o
conservative design center of cathode temperature, permit
operation of the 6384 at bulb temperatures up to 300°C
as compored o the 225°C rating of the 6AR6. Morecver,
because of the lower exponsion [obout 4 that of con-
ventionaol receiving tube ''soft glass™), greater resistance to
thermat shock is atiained.

This tube is constructed with ceramic spacers rather
than the vsual mica. Therefore, one of the most prevalent
causes of tube foilure is eliminated, namely, gas evolution
under vibration [from deterioroted mica) and subsequent
loss of cathode emission. In addition, ceramic spocers
contribyte to a much sturdier structure, which is further
strengthened by multi-pillar supperts locked together with
18 welded eyelets. Bulb snubbers are made with an
alicy which retains its spring properties ot the high

eiarr 1, ELECTRICAL RATINGS*

Heater Yoltage (AC or D(}** 6.3 voirs
Heater Current ... 1.20 amps
Plate Voltege {Max DC)........ 750 volts
Screen Yoltage (Max DC) 325 volis
Peok Plaie Yoltoge (Mox [nstantaneous)............. - 1500 volts
Plate Dissipation (Absolute Max) 30 watts
Screen Dissipation (Absolute Mox) 3.5 wotts
Cothode Current (Max DC Yalue)..oo . crirevcsere s 125 mA
Cothode Current (Mox Ingt. peok volue—of
continuous sine waove) 250 m&
Cathode Current (Mox Insl. Peak Voluve) Pulse® ... 1000 mA
Heater-Cathode Voltoge (Max).. =450 valts
Grid Resistance (Max) . 0.1 megohm
Grid Yoltoge {Max D{} -+ 5.0 volts
{Min DC}. — 200 volts
(athode Warm-up Time 45 seconds

(plote ond heater voltage moy be applied simuftoneously)

“To ebtoin greotest life expediancy from tube, ovolid designs where
the tube ix subjected fo oll moximum rolings simultonequsly.
See opelicotion notes.

“*Veltage should not fluctuate more than = 5%.

“**Sae puise raling charl.

temperatures under which this tube can operate. These
snubbers contact the bulb at 32 separate points and thus
effectively cushion the mount structure from shock acc-
celerations os high as 500G,

Other special features include a rugged, pure tungsten,
helical heater which is used with a high purity cluminum
oxide insulator, enabling reliable operation at high
heater-cathode voltages. Also fectured is a ceramic
shield which prevents getter flash from forming inter-
electrode leakage paths, In addition, the ceramic spacers
have slots between cathode and grid holes to prevent the
development of any leakage during the service life of
the tube.

The design of this tube is a result of extensivé engineer-
ing evaluation on special impact vibration equipment in
which the accelerations equal or exceed those en-
countered in severe aircraft applications. The shoke
table used for these studies shock excites the fubes at
a repetition rate of 15 cycles per second with a minimum
peak acceleration of 50G. These tests indicate that the
Bendix 6384 will survive thousands of hours longer, under

adverse conditions, than the prototype 6ARS and 6098
tubes,

aarrz. MECHANICAL DATA

Buse 1 diate [shert) Shall Octal {é-pla}
Mycainx [Glasy filled Mica}
Buth Nonex Glags—T-11

Max Overall Length 15/37”
Mox Seated Height 235 187
Mox Diometar 1-7/18"
Mounting Posifion ... Any
Max Altitude*==* 80,000 {eet
Mox Bulb Temperoture..._. oo, 300°C
H¥ax Impoct Shock 5006
Max Yibretional Acceleration.....oo..... 500
{100-haur shock excited fotigus test, sample basis)
Life Expectancy 10,000 hours

t*1%5ee galtitvde chart on page 3.
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BEAM POWER AMPLIFIER

6384

Bendix Red Bank Type TE-27
{Generic Type 6AR6-6098)

ELECTRICAL CHARACTERISTICS AND TEST DATA

CHART 3.

TEST CONDITIONS AND
CHARACTERISTIC LIMITS

AN Tubes aore Stabliized for 45 Hours Under Test Conditions and 2 G Vibration at

CHART 4,

ADDITIONAL TESTS

" tn oddition to the production ond design lests
shown in Chaort 3 other tests are performed on o
sampling bosis te assure a high svtesing guality

30 Cps Prior to 100% Testing. lavel. Ses below,
CHARACTERISTIC syupot | wn :::;:': wax | unirs TEST (ONDITIONS DURATION
PRODUCTION TESTS: Heater Cycling g; . ::: 1,000 On-0f
Swort wnd Continaity Lite Test B = 7.0 EN =300 Crehes
Heater (prrmt if 1.4 LN 1.24 A Undes “Tes
Negter Cathede Leokage {Ebk == = 450 Vi) 1k —_ - 0 pehdr High Temp Conditions™ ——
Crid Careent et - - —0.2 T Lile Tes ot 30 W Plate Dls. ’
L]
Plate Current ] " 7 " YR : Buld Temp. 300°C
Screen Grid Lurrent 1 0.5 35 X mAk :‘:f'“_}"' L =104 400 Hears
Trowcondettance (1] S an | um | 00 || swbes + “Erpaciancy b 10,000 Hours
Cut of Plate Crveent [E] == — 60 Yt} h 0.5 midc s
DESIGN TESTS High Luwet y .
Fatigwe Test Excitatien 100 Hewrs
Trensconducionce (21 {E) = 5.7 V) Asn -— - $% 15 Cycles/Sec.
Accelsrwted Grid Curent (E1—17.0 ¥} Iet —0.3 hic Shack 500 G 29 Impatts
Primery Screen Grid Emission (Eg2 — 150 Vec} 1¢2 —7i0 pahdc Alvitude Test 10,000 Feel 5 Niinvies
ELECTRODE: £f Eb Ee Ecd Efk Glass Strait Test l':illill"l:: 3 Il?u:: in
63 %0 250 —13 ' all .
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ALTITUDE RATINGS
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CRITERIA FOR DERATING FOLLOWS-
1. VOLTAGE DERATING~TO KEEP BELOW BA3SL PIN ARC
OVER POINT,

2. DISSIPATION DERATING=TO KEEP BULE TEMPER-
ATURE BELOW MAXIMUM RATING,

&
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THIS CHART 15 INCLUDED AS AN ILLUSTRATION OF THE AMOUNT
OF DISSIPATION DEMATING NECESSAMY IN A SPECIFIC APPLI-
CATION TQ AvOID EXCEEMMRG THE MAKIMUWM BULE TEMPER-
ATURE. EACH APPLICATION SwOULD BE CHECKED TO DE-

TERMINE THAT THE WAXIMUM BULE TEMPERATURE 5 NOT
EXCECDED. EITHER DERATING OR CODLING OR BOTH MaY

BE NECESSARY

CHART 12.

EFFECT ON LIFE OF INCREASED

See alie

Application Nates

RATINGS

OPERATING CONDITIONS

6384

Bendix Red Bank Type TE-27
(Generic Type GARS.6098)

APPLICATION NOTES

Special attention should be given to the temperalures
of which the tubes are to be operated. Relfiability will be
seriously impoired if moximum bulb temperature is ex-
ceeded. The life expectancy will be reduced if conditions
other than those specified for life test are imposed on
the tube and will be reduced appreciably if absolute maxi-
mum ratings are exceeded, Both reliability ond per-
formance will be jeopardized if filument voltage ratings
are exceeded. Life and religbility of performance are
directly related to the degree that regulation of the
heater voltage is maintained at its center rated value.

This tube is consiructed using nonex glass end thus can
withstand higher ambient temperatures in operation. How-
ever, the bulb tempergture should never exceed 300°C
at its hottest point and cooling should be employed if
necessitated by the additive effects of operation at high
altitudes and high dissipation simultaneously or by other
sources of heat in the equipment. The allitude rating chart
shows the correct voltage deraling necessary for various
altitudes. However, the dissipotion derating is only ap-
proximate and myst be measured for each application
becouse of the additive effects mentioned above.

When used with A,C. on plote and screen with an in-
ductive load such as in servo discriminator circuits, suffi-
cient unshunled resistance in series with the screen should
be vsed to avoid damage to the tube during thal portion
of the cycle when the piote may be negative with respect
to the screen.

RATING OR [ comsenvamve | trmen | waxieow The plate vollage roting and high-perveonce of the
CHARACTERISTIC - : 6384 moke it readily adoptable to varied pulse appli-
Heatet Voliage v > T 69V = 5% | & T W cations. In order to insure maximum reliability in pulse
Plals Yahage ! 0 ¥ec 0 Vo ¢ T V& service the peak plate current should not exceed the value
Screen Voltoge 208 va T Ve [ W Ve shown in Chart 10 for the required duty factor.
Feak Plate Yaltage I; 4o v oy . mwey Chart 12 is presented to emphasize the dangers of
Plote Current {Av.} i 7 m L L L operoling simultanecusly al or neor oll maxima. In gen-
Screen Cyrrent [Av.) { 3mi 1 4 md ! AL eral, the effect on life of aperation at increased ratings is
Pow ¢ Dinsipa‘ion !f nw LI 30 w additive and cumulative. Inlerpolation within this chert -
WX Voltage i 200 ¥ 3o ¥ 50 ¥ will give the designer a general idea of the life expec-
Grid Resistonie | ”-W’""’“ ’s-m_“""“ . 100,00 shrms tancy and reliability of his opplication. Each proposed
Buth Termperature 200°C_ LI S SN S application should be life tested under maximum environ-
Altitude i 020000 40,000 ;80000 mental conditions in order to check that the design gives
Vibration y 2¢ i¢ : 06 the desired reliobility. When conservatively used this tube
LIFE EXPECTAKCY L] HIGH |___MEDIUM has a life expectancy of 10,000 hours.
_ IIW_DLA. HOTES
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BEAM POWER AMPLIFIER 6384

Bendix Red Bank Type TE-27
{Generic Type &ARS-6098)

NONEX  HWIGH TEMPERATURE GLASS
USED POR STEM AND BULB FOR
FRECDOM FMOM GAY RELEASE aw0d
ELECTAOLYSIS AT KiGH TEMPERATURE -

CERAMIC GETTER SHIELD ANCHORED
s] IN PLACE SY POUR EYELETS

~ - LS
TWO CATHODE TABS, TGP AND BOTTOM,
TO ELIMINATE &N

HEAVY AS POSSIBLE,
OPEN CATHOOE UNDER CONDITIONS OF
/] inoEK aND vIBRATION.

GETTER RESERVE FOR LONMG LIFE.

/)

SOLID EXTRUDED CEMAMIC HEATER .
INSULATOR AND COILED HEATER PAOVIDE / i
LONG, RELIABLE HEATER LIFE. 4 5

\\
~,

EIGHT INCONEL SNUBBERS WITH 32 POINTS
OF BULE CONTACT TD CUSHION WOUNT

\ . ETRUCTURE UNDER SO0G SKOCK ACCELER-
! =l / ATION,

MEAYY RADIATGRS COMNECT grins 7o _
THROUGH SUPPONT RODS = MULTIFLE
WILDS TO INSURE REUABILITY,

RIGBED PLATES SUMPORTED BY 4 RODS
FOR ADDED STRENGTH.

[ EYELETS LOCK STRUCTURE TOGETHER. SHORT MOUNT LENGTH FOR RGIDITY UNDER

/ g
- . / VIBRATION AND SHOCK CONDITIONS.
J‘I l - . / BAEAM RODY STRENGTHEN TME MOUNRT
/
i i
7

lnnvv amp SIDE RODS.

STRUCTURE AND MiNIMIZE SECONDARY
EMISSION.

GOLD-PLATED BRID WtRE TO MINMIMIZE
SRID EMISSION AT HIGH OPERATING
TEMPERATURES.

/]

PRESSED CERAMIC SPACERS PROVIDE
STABLE ELEMENT SEPARATORS REOUCING
GAS RELEASE AT HWIGH TEMPERATUME
AND UNCEH WVIBRATION.

NICKEL SLEEVES ON TuNGSTEN HREATER g
LEGS PROVIDE STRONG SWASED WELD. u

GLASS-BONDED MICA LOW-LOSY BASE | MULTIP XTEND THROUGH
FOR ARC-RESISTANCE AND FREEDOM s ...,:;..T'-%,ELE%}.E‘% ERovIOE
FROM SCORCHING AT HIOH TEMPERATURES |I| 'I ADDITIONAL STRENOTH.

STRUCTURAL FEATURES OF 6384 PROVIDE HIGH RELIABILITY AND LONG LIFE

RED BANK DIVISION ()
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Weit Coost Sales and Swrvice: 117 E. Providendia, Burbank, Colif.
Expert Salcs: Bendix laterngtional Qivision, 705 E 42ad SL., New York 17, N. Y.
Canodian Disttibutor; Avigtian Electric Ltd., P.D. Box 6102, Montreal, P.O.



