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RETMA 6094

Bendix Red Bonk Type TE-18
(Generic Type 6AQS5 ¢005)

RELIABLE HARD GLASS MINIATURE
BEAM POWER AMPLIFIER

DESCRIPTION

This miniature beam power amplifier is one of the
Bendix Red Bank line of relioble vacuum tubes specifically
designed for aircratt, military and industrial applications
where freedom from ecrly foilures, long average service
fife, and uniform op are
important. Each tube is gvven © 45 hour run-i under
vatious overload, vibration ond shock conditions likely to
be encountered in service. This run-in serves to reduce
early failures by eliminating tubes with any minor defects
that might lead to failure under operating conditions.

In oddifion, this tube is designed for use in equipment
with high ambient temperatures and where high levels of
vibration, shock and other accelerctions are encountered.
Careful exhaust 1o o high degree of vacuum with thorough
outgassing of all elements with electiron bombardment is
employed to ensure long life expectancy. A hard glass
(nonex) bulb and stem with tungsten pins are used. These,
together with o conservotive design center of cathode
temperature, permit operation of these tubes up to bulb
temperatures of 300°C, in confrast to on average of
175°C for soft glass bulbs. in addifion, because of the
lower expansion of the tungsten-nonex seal {obout one-
third that of conventional lime or lecd glass), greater
resistunce to thermal shock is oblained. The fungsten

pins are gold plated to ossure excellent contoct
throughout life with freedom from corrosion.
This tube employs pressed ceramic spacers, instead of
micas, for element separation. Conventional micas are
used 10 snub the tube structure with respect to the bulb.
These micas do not touch the hot elements of the tube
which avoids deterioration of the mico and consequent
loss of emission. Mica in contact with the hot cathode
deteriorates even more ropidly under shock and vibra-
tion. Ceramic eliminotes this problem and, furthermore,
reduces damage coused by fatigue failure of paris.

cHart 1. ELECTRICAL RATINGS*

Heater Voltage {AC or DCI** 6.3 volts
Heater Current . 0.6 amps
Plole Voltage [Muxnmum DC) 275 volts
Screen Voltage (Maximum DC). 275 wvolts
Peak Plate Voltage [Max. Instantane-

ous)*** 550 volis
Plate Dissipation {Absolute Max.)* 12.5 watts
Screen Dissipation (Absolute Max.} 2.0 waits
Cathode Current {Max. Instantaneous

Peak Value} 100.0 ma
Heater-Cathode Voltage {Mox. +450 vols
Grid Resistance (Max.. 0.1 megohm
Grid Voltage {Max.). +5.0 voits

(Min.). ~—~200.0 volts

Cathode Warm-up Time 45  seconds

{plate and heater voltage may be

opplied simultaneously)
“To obfain greatesi Jife expectancy from tube, avoid designi whare
the tube is subjected o all maximum ratings simullcheously. See
application notes.

The heovy-gauge heoter construction, together with a
pure alumina insulator, permits operation ot high heaters
cathode voltages. The large area cathode operating at
moderate temperaures gives long service life. Small mass
of the tube elements, multi-pillar mount locked together
with eyelets, and increased electrode spacing provide
rigidity, strangth, and increased ability of the tube 1o
withstand shock and vibration.

See the enlarged view on last page for the many im-
proved fectures of this tube.

cHarr 2. MECHANICAL DATA

@ Fin Miniature Nonax Gloss—
" Gold Plated Tungslen Pins
Nonex Gk Te

Max. Overall Length. 3
Max. Seated Height . 2%
Max. Diametar "
Position any
Max. Altitude®** . 80,000 feet
Max. Bulb Temperature. 300°C
Mox. Impact Shock. 5009
Max. Vibrational Acceleration. 509

{100 hour shock excited fatigue
test, sample basis)

“"Veliage shavld not fluctuate more than = 5%,
**See altilude chorl on page 3.
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MINIATURE BEAM POWER AMPLIFIER RETMA 6094

Bendix Red Bank Type TE.18
{Generic Type 6AQS 6005)

ELECTRICAL CHARACTERISTICS AND TEST DATA

CHART 3. TEST CONDITIONS AND CHARACTERISTICS LIMITS

All Tubes are Stobilized for 45 Mours Under Test Conditians and

2 G. Vibration ot 30 Cps. Prior o 100% Testing. CHART 4. ADDITIONAL TESTS
CHARACTERISTIC sonor || ww | PSR TS
FRODUCTION TESTS th oddition ta the production ond design tasts shown
Weater Lystemt " 54 [ 640 mh in Chart 3 ather tests are performed on o sampling
Hoater fothess temhage ~ — — =5 ohac basis to aswre o high outgaing quatity level, See
&rid Currumt i -—_ - —1.0 wAde below.
Plate Corrent b 11 45 ] mAde
Sareen Coreent ) 0 EY] ) ki Te8t CoNDITIons DURATION
Tromucondectaars Sm 3200 200 5500 amhas
T H=ST . B 5w = — % Heatar Cycling o 1 M. 3,0 On-08
Towr: Outpul bo 35 — — warts Life Test G
(ot of Pluis Cwecont (Ec] = —40 v, D.C) ) 200 oldc
$wert ond Continvily High Yomp. Conditions’ 1,000 Hourt
X F Wi ite Test b Temp. 0% |
DESICH TESTS e gty o 10,000 bowre
S cps., 25 9. Ep - — E) m¥ac prar
—15¢.D. High Level
By =ta=150+, D ttgu Tt " /i:"':,"_":m 100 Hours
G Ewmien Tt 1 ] =T T
Time = 2 minutes Sheck 300 4. 20 bmpacis
Capacitence L] 12 145 14 wfd Alvivede Test 64000 Fesr 5 Mintas
[} 190 .5 100 wubds.
Coul ) 5 ) watds Giass Sreein Test ri"‘-:::':r k] l:‘l;x in
Flate Reislance tp 12,000 - — ks
ELECTRODE B T t2 [ The T 10 e gt
TEST CONDITIONS: it 30 0.0 WONBL  ~2SW DL 200K o roedh o
oant 3 cmant e
AVERAGE PLATE CHARACTERISTICS AVERAGE PLATE CHARACTERISTICS
PENTODE CONNECTION TRIODE CONNECTION
€ 63 voLTs SCREEN- 250 VOLTS E* 63 VOLTS
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MINIATURE BEAM POWER AMPLIFIER
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MAX PEAK ANODE VOLTAGE

30 40 50 €6 70
ALTITUOE — THOUBANDS ©F FEET

THIS CHART 1S INCLUDED A5 AN ILLUSTRATION OF The
OF DISSIPATION DERATING NECESSARY IN & SPECIFIE
€ATION TO AVOID EXCEEOING THE MAXIMUM SULB
ATURE. EACH APPLICATION SHOULD &
TERMINE THAT THE MAXINUM BULE TEMPCNATURE 15 NOT
EXCEEDED. EITKER DERATING OR COOLING OR BOTH MAY
o¢ NECESSANY

CAITERIA FON DERATING FOLLOWS:
1.VOLTAGE DENATING—TO KEER DELOW BASE PR ARC
POINT.

=

2.DISSIPATION DEMATING~ 10 KEEP BULB TEMPLA~
ATURE BELOW MAXIMUM RATIRG

CHART 8. EFFECT ON LIFE OF INCREASED RATINGS
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RETMA 6094
Bendix Red Bank Type TE.18
(Generic Type 6AQ5 6005)

APPLICATION NOTES

Spe attention should be given to the temperatures
at which the tubes are 1o be operoted. Reliabifity will be
seriously impaired if maximum bulb lempercture is ex.
ceeded. The life expectancy wili be reduced if conditions
other than those specified for life test are imposed on
the tube and will be reduced appreciably if absolute moxi-
mum rafings are exceeded. Both reliobility ond per-
formance will be jeopardized if filoment voltage ratings
are . Life and reliability of perf ar.
directly related to the degree that regulation of the
heater voltage is maintained at its center rated valve.

This tube is constructed using nonex glass and thus con
withstand higher ambient temperatures in operation. How-
ever, the bulb temperature should never exceed 300°C
ot its hottest point and cooling should be employed i
necessitated by the additive effects of operation at high
altitudes and high dissipation simultaneously or by other
sources of heat in the equipment. The alfitude rating chart
shows the corcect voltoge derating necessary for various
cltitudes. However, the dissipotion derating is only ap-

Apphieation Notey OPERAYING CONDITIONS.

I Estic COnSERVATIVE TrereaL Haxmy
Heater Yalioge = 33 % 5% | 43 = oy,
Plale ¥eltoge 200 v D.C. 9 27 v. 0.0
Seraen Yoltage 200 v. 0.C. 75 v BL

7 w .
35 A
I s
EYT
v,
25,000 ohms.
Eulh Tomperature 200°¢
Alibude 0-70,000"
Yibratios 19
LIFE EXPECTANCY RAXIMUM

and must be meosured for each application
because of the additive eflects menfioned above,

When used with A.C, on plate and screen with an in-
ductive lood such as in servo discriminator circuits, suffi-
cieat unshunted resistance in series with the screen should
be used to avoid damage to the tube during that portion
of the cycle when the plate may be negative with respect
to the screen.

Chort 8 is presented to emphasize the dangers of oper-
ofing simultanecusly ot or near all maxima. tn genaral,
the effect on life of operation ot increased ratings is
additive and cumulative. Interpolation within this chart
will give the designer a general idea of the Iifa expec-
tancy and reliability of his application. Each proposed
application should be life tested under maximum environ-
mental conditions in order to check that the design gives
the desired reliability. ively used this fube
has a life expectancy of 10,000 haurs.
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RETMA 6094
Bendix Red Bank Type TE-18
(Generic Type 6AQS ‘6005)

K0TS BETWEEN CATHODE & GRID
TO REDUCE LIKELIHOOD OF
LEAKAG

2! il B
HEAVY RADIATORS CONNECT GRIDS M
TO THROUGH SUPPORTS— . 3
MULTIPLE WELDS i &

LARGER CATHODE AREA & INCREASED ;
ELECTRODE SPACINGS -4

yesen |
1111}

HEAVY GRID SIDE RODS lh
!\'ELE\'S LDCK STRUCTURE
TOGE TH!

STEM LEADS EXTEND THROUGH
MOUNT STRUCTURE TQ FROVIDE
STRENGTM

NICKEL SLEEVES ON TUNGSTEN
MEATER -LEGS PROVIDE STRONG
SWAGED WELD

TUNGSTEN PINS —GOLD PLATED
FOR LOW CONTACT RES!STANCE
AND FREEDOM FROM CORROSION

mwiddei
A ASE

GETTER RESERVE FORLONG UFE

? MICAS USED FOR BULB SUPPORT &
GETTER SMELD ONLY

CATMODE TAD —MEAVY AS POSSIBLE -
CONSIBTENT WITH NEED TO PREVENT
MEAT LOSS FROM CATHODE - ONLY
TAB IN STRUCTURE

BEAM RODS GIVE PROPER “BEAM
ACTION™ & REDUCE SECONDARY
GR1D EMISSION EFFECT.

PRESSED AND PUNCHED CERAMIC
SPACERS PROVIDE STABLE ELEMENT
SEPARATORS REDUCING GAS RELEASE
AT HIGH TEMPERATURE & UNDER
VIORATION

SOLID £XTRUDED CERAMIC HMEATER
INSULATOR B COWLED HEATER PROVIDE
RELIABLE LONG LIFE HEATER

HEAVY HEATER BUS — PROVIDES
FIRM ANCHORING

NONEX “HIGH TEMPERATURE' GLASS
USED FW STEM B BULB — FREEDOM

RELE‘SE ﬂ E£LECTROLYSIS
ﬂ HIGH TEMPERATUA

BUTTON STEM-STRENGTH IN ALL PLANLS

STRUCTURAL FEATURES OF 6094 PROVIDE HIGH RELIABILITY AND LONG LIFE.

~&Gendli’

Manuiactucers of Special.
Purpazn Electron Tuber,
Iavecters, Gynamotors,
Voltage Regulators and
Fracrians! HP D.C. Malers
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