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RELIABLE HARD GLASS
MEDIUM MU TWIN TRIODE

(For Pulse Application)

DESCRIPTION

This miniature medium-my win triode is one of Bendix
Red Bank F<G=>" reliable vocuum tubes specifically
designed for Pulse applications in missiles, aircraft and
other military and industrial instatiations. Freedom from
eorly foilures, long average service and uniform

peroti istics are idered prime requisites

for such tubes. In addition to a 45-hour run-in under
various overioad, vibration and shock conditions, likely
1o be cncountered in service, each tube is tested for its
Puise copobiliies under maximym grid-drive and duty-
cycle conditions.

Since this tube is designed for vse in equipmenl with
high ombient temperatures and where high levels of vi-
bration ond shock are encountered, special materials
an ] i are employed. The hord
glass bulb and Tungster stem seal construction are fea-
fures found on many high-powered transmilting tubes.
Corefut exhaust 1o a high degree of vacuum, with com-
plete out-gassing of oll the elements by means of elec-
won bombardment, as well as the usuol induction heot-
ing, insures moximum iife expectancy. These factors, as
well as a conservative design center for cathode tem-
perature, permit operalion of the 6900 ot bulb lempera-
tures up.to 300° Centigrade.

The use of ceramic spacers eliminales one of the most
common saurces of tube foilure, which is the evolution
of gas from other less costly materials, such as mica.
Moreover, ceramic spocers contribute 1o o much sturdier
steuciure with the use of multi-pillar supports locked to-
gether by 12 welded eyelets. Speciol afloy snubbers,
which maintain the mount in position, retain their spring
properfies ot high temperatures, resulfing in a structure
cesistont 10 shock accelerations as high as 500 G. The
cugged pore Tungsten heater is supported in o high den-
sity oluminum oxide insulator which permils operation al
high Heater-Cathode voltages.

“Registered Trademork.

cHarY 1. RATINGS™*

Heoter Voltage—(AC or DCI** .. 6.3 volts
Heater Current ... 1.00 omp.
Plate Voltage—{max.) 600 volts
Max. Peok Cothode Current™** .. 4.5 amps.
Max. Plate Dissipation (per plote) . 4.25 wais
Max. Peok Grid Vohage ..... +100 volts
Max. Heater-Cathode Voltage .. 100 =500 vohts
Man. Grid Resistance . 1.0 megohm
Warm-up Time .. 45 sec.

{Plate and heoter vollage moy be applied simuhaneousty)
“To obtain greatest life expectancy from fube, ovoid designs where
the lube is subject fo all maximum rofings simoltoneousty.
“+Voltage thould not fuctuste more than 5%
“**See Chont 5.
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a2, MECHANICAL DATA

Base . .9 P Minotue Nonas Glos—
Bulb _Nonex Glass—T6 %
Max. Overall Length 2%”
Max. Seated Height 1%, Nom
Max. Diometer %"
Mounting Position aay
Mox. Alfitude . 80,000 feet
Mox. Bulb Temperature - 300°C
Mox. Impact Shock . 500 &
Max. Vibrationa! Acceleration . 50 G

{100 hour shock excited fafigue

test, sample basis)
Life Expeciancy ... 5,000 hrs.

cunnr 5. PULSE TEST CONDITIONS
AND AVERAGE CHARACTERISTICS

Heater Voltage .

Heater Current
Piate Voltoge .
Grid Pulse
Grid Vohage
*Plate Current
“Grid Current
Pulse Time

Pulse Repefilion Rate 250 pp sec.

~Borh sections poralleled {Chort 10}
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ELECTRICAL CHARACTERISTICS AND TEST DATA

o7 4. TEST CONDITIONS AND CHARACTERISTICS LIMITS CHART 6. ADDITIONAL TESTS .
AN Tubes are Stabitized for 45 Hours Under Test Conditions and
2 G Vibration at 30 Cp1. Prioe to 100% Testing 1n addition o the production and design tests shown .

in Chart 3 other fevh ore performed on o sampling

Heater voltage, E 6.3 volts busis to assvre o high oulgeing gualily level. See
Plate voltage, E, .. 120 volts below. ,
Grid voltage, E. ... —2.0volts B
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CHART 2,
. EFFECT ON LIFE OF INCREASED APPLICATION NOTES
RATINGS (PULSE) Special attention should be given to the temperature.

at which the tubes are to be operated. Reliability will by

fooatm seriously impoired it maximum bulb temperoture is ex
Aopheson Hotes OPERKTING COMDITIONS c:dedl.‘ The ':Ne expec\‘cncy(willl l:e reduced if condition
o other than those specified for life test are imposed of
[l COUSERVATIVE s s the tube and will be reduced oppreciably if absolet
Taates Valteyw GVEm, | aavesy | aveoy d ratings are exceeded. Both refiability and per
Plate Vetiage 490 Ve 500 ¥ec 00 Vaic formance will be jeopordized if filament voltage rafing:
Tiote Crrwnt [Av.)* AL UL Wmk are d. Life aond reliobility of perf are
Flate Unipethua® asw SIW [ dicectly related to the degree that regulation of the
WX Veitagw ™Y Y 0V heater voltage is maintained ot its center rated value.
Geld Resichonce 25,008 ohms 75,000 ehres 100,008 obows This tube is constructed using nonex glass and thus cor
alh Tampasatere 0% 280°C 300°¢ withstand higher ambient temperatures in operation, How
ey 9-20.000° 800" 20,000 ever, the bulb temperature shoutd never exceed 300°C
Vikrslion 186 36 we ot its hottest point and cooling should be employed
LIFE EXPECTANCY MAXIMNM (5] MERIUM necessitated by the additive effects of operation ai higl
alfitudes and high dissipation simulionecusly or by othe
« Choet 5. . sources of heal in the equipment.
The plate voltage rating ond high-perveance of the
[cnanr 10, 6900 make it readily adaploble to varied pulse appli

PULSE TEST CIRCUIT cations. In order to insure maximum reliability in puise

service the peak cathode current should not exceed the

oo volue shown in Chort 5 for the required duty factor.
e} _ﬂ_ Chart 9 is presented to emphasize the dangers o
= operating simultaneously ot or near all maxima. ln gen

L eral, the effect on fife of operalion at increased ratings
additive and cumulative. Interpolation within this char
[ N will give the designer o general idea of the life expec
oot tancy and reliobility of his applicotion. Each proposec
o~ ) application should be life tested under maximum environ
s cannow| mental conditions in order to check that the design give:

R, the desired reliability. When conscrvatively used this tube

-, has a life expeciancy of 5,000 hours.

AN OveRstoOOT Chart 10 shows a typical Pulse Test circuit in which
every 6900 is fested before shipment. Special exhavs!
procedures and cothode activation bring the relatively

eors00vec dense emission coating to a high degree of activity to

maintain cathode currents under Pulse conditions wil
practicolly no “slump™ during the life of the tube. The
Bendix 6900 can be used with the confident expectation
£ of superior performance in every applicafion now using
the 5687,

/

/NUMBERS INDIGATE

ALL DIMENSIONS ARE (N PIN. LOGAY 1ONS
ILESS OTHERWISE

INGHES N
SPECIFIED.
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RELIABLE MEDIUM MU TWIN TRIODE ©00-
@ “ & Red Bank 1",,6 795059
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——{ SETTER REvERvE ron Lowe T 1

HEAVY RADIATONS CONNECT b
TO THROUOK SUPPONTS ~ MALTIPLE
wevos.

EXTRA WEAVY GRID SIE AODS
PROVIDE STUROY SUPPORT Fom
MAINTENANCE OF CATHOUK - 01D
sPACHG.

GOLD FLATED ©mb LATEWALY
MINIMIZE GID EuIBSION EFFECTS.

HIGH-OENSTYY EMISSION COATING
O CATHOOE GIVES LoNG LIFE N
PULSE ABPLICATION SERWICE.

Sl CTmUGED G WERTER
SSULATON a0 CoIED NEATH
- PROVIDE RELIABLE LOWG LWFE,

WEAVY WEATER DUS~PROVIDES Finge
- AnHOmNG.

P

WIGKEL SUEEVES O TURGSTEN
HEATER LEGs PROVIDE STROWG
AGEO WELD.

RUCTURAL FEATURES OF 6900 PROVIDE HIGH RELIABILITY AND LONG LIFE.

RED BANK DIVISION (4
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Element 2p 28 2k
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 Charagteriefiop

2 Mechanical: 7/8" 0.D,, 2+5/8" max, overall length., See outline.

jaN\©  The type 6900 slectron tube is depizned!for use in equirment with

high amblent temperaturss and where high levels of vibration and
shock are encountered. The tube 15 constructed of hard gless and
uses tungsten seals, and is constructed internally using ceramic
insulators and getter shield, special alloy snubbers, aluwina

heater-cathode insulator, gold plated grids. It is processed at

)36 high temparatures using the best power tube techniques. The tube
. may be used at altitudes to 60,000 feet and with bulb temperature
5 to 250° C and vibrations up to § G, elthough maximum life is ob~
v > tained when these values are held to:a minlmum.
BN Statics Haater Voltage ’ R k 6.3V + 5%
p Heater Current . 1.0 Amp ¥ 50 ma
R = Plate Voltage - 600 V wax - 800 V sperating & test
8 23454 Plate Current (test conditions) 36 ma
\'\_ jove g Transconductance o 11,500 + 25% -
N ) Amplification Pagctor C 18,5 + 20%
%g) Grid Voltage - typioal - 23 V
@ Dynamic: Heater Voltage Tl 63V
Plate Voltage . 500 Vv
I Duty Cycle -~ typloal ~ ! 0025
R Pulse Width © "10 nseo

Gathode Current (both sect, parallel) 4,0 A
Grid Drive (grid-cathode volts) +50 V
Grid Blaes R «100 V
e .. _._._Plate Current Averags = ° 1140 ma
Note: Production Testing 1s done under dynamic conditions.
Sample tests are msde at static cénditions ofy
Ef = 6.3V Eb =120 Vdg ~Bo = 2.0 V
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