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REFLEX KLYSTRON

(THERMALLY TUNED)

MAXIMUM RATINGS
(ABSOLUTE VALUES)

Resonator Voltage . ... . 330 Vdc
Reflector Voltage . ... . ... —150 Vdc
Tuner Grid Voltage.. ................ e —50 Vdc

Filament Voltage ... ... .. 63 8%V

Gun Cathode Current. ... 28 mAdc
Tuner Cathode Current._......_....... ... 10 mAdc
Altitude . 10,000 ft.

PHYSICAL CHARACTERISTICS

® Dimensions: Refer to the outline drawing.

Base: Small Octal 8-Pin, B8-21, Low Lloss Phenolic
Wafer.

Coupling to Wave Guide: Direct, by means of an insu-
lating fitting. (See Typical Adapter Assembly Drawing.)

Cooling: Convection.
Mounting Position: Any.
Cavity: Silver Plated Steel.
Bulb: Metal.

Output Window: Low loss glass.

DESCRIPTION
The 2K50 Reflex Klystron (Bendix Red Bank Type TK-4)

is a thermally tuned K band reflex oscillator. The tube is
designed for use as a CW oscillator over the range of
23.5 kMc/sec. to 24.5 kMc/sec. The tube is thermally
tuned over this frequency range by varying the grid bias
voltage of a triode section incorporated in the metal en-
velope. The plate of this triode section is attached to the
klystron structure and thermal expansion of the plate
caused by variations of plate current is transmitted to the
klystron section causing a change of gap spacing and a
corresponding frequency change.

The wave guide coupling is accomplished. by means of
a tapered wave guide which couples to the cavity through
a non-resonant iris. The guide tapers in the narrow di-
mension only, from the iris to a circular output window.
External to the tube there is an insulating fitting which
permits the tube to be coupled directly to the guide by
means of a coupling (see Typical Adaptor Assembly
drawing). This construction makes it possible to operate
the shell of the tube at a different potential from that of
the guide.

APPLICATION NOTES

The 2K50 is unique in that its thermal tuning feature
allows it to be tuned remotely by circuitry as in appli-
cations where direct mechanical tuning is impossible be-
cause of space limitations or inaccessibility. The type of
thermal tuner employed in the 2K50 tends to be self
compensating for ambient temperature changes, a factor
which is highly desirable for most applications. In ad-
dition, the speed of the thermal tuner is remarkable. The
tube will tune the prescribed frequency range from 23,500
Mc/sec. to 24,500 Mc/sec. in 1.2 to 2.6 seconds and,
near the middle of the range, tuning speeds of 600 to
800 Mc/sec./sec. are obtained.

In addition to its application in radar circuitry, the
2K50 is finding wide application in microwave test gear
and portable microwave spectroscopic equipment where

ease and speed of tuning are desirable.

THE oo’ LORPORATION

EATONTOWN, NEW JERSEY

Fed Gonk’ DIvision,

Publication No. R410-6 {Supersedes Pub. No. R310-5)

Printed in U.S.A.



REFLEX KLYSTRON

(THERMALLY TUNED)

AVERAGE CHARACTERISTICS

2K50

&ondi” Type TK-4
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REFLEX KLYSTRON

(THERMALLY TUNED)
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ELECTRICAL CHARACTERISTICS & TEST CONDITIONS

Test Conditions and Specification Limits

2K50
pe TK-4

TEST CONDITIONS SYMBOL mie ™ UNITS
PRODUCTION TESTS
Reflector Leakage Current Er = —100 Vdc Ir - — 5 vAdc
Reflector Gas Current Er — —100 Vdc Ir — 2 vAdc
Grid Current Ec. ——10 Vde le — 2 uAdc
Gun Cathode Current Er == 50 to —100 Vdc
Tube Non-Oscillating Ik; —_ 22 mAdc
Tuner Cathode Current Ec == 0 Vdc Tk: — 10 mAdec
Thermal Tuning Range (1) Er/Max. Po; Ec == 0 Vdc F. — 23216 Mc
Thermal Tuning Range (2) Er/Max. Po; Ec = — 30 Vdc Fa 24751 — Mc
Bump Er/Max. Po /\Po/Po — 10%
Power Output F — 23504 Mc Po 8.5 —_ mW
F=— 23984 Mc ; VSWR =— 1.2 max. Po 10 —_— mW
F = 24464 Mc Po 8.5 — mwW
Tuner Grid Voltage Er/Max. Po Ec —3 —16 Vdc
Thermal Tuning F=— 23504 to 24,464 Mc NEc —3 —10 Ydc
Er/Max. Po
Reflector Voltage Er —40 —110 Ydc
Emission Activity (Gun) Ef— 58V Alki/lky — 15%
Emission Activity (Tuner) Ef=— 58V Alke/ 1k, — 15%
DESIGN TESTS
Electrode Insulation 500 v; Tube Cold R(k-Res.) 20 —_ Meg.
R{k.-Res.) 20 — Meg.
R(f-Res.) 20 — Meg
Heater Cathode leakage Ehk, = * 45 Vdc. Thk, — 100 vAdc
Ehk: == ¥ 45 Vdc lhk, —_ 100 uAdc
Heater Current 1, + 1. 705 805 mA
Thermal Tuning Time t 1.2 2.6 sec.
Electronic Tuning Er/50% Max. Po F 55 125 Mc
Hysteresis — 5%
GENERAL TEST CONDITIONS:
Ef. Eres. Er Ec F
6.3 volts 4300 vdc —20 to —130 Vdc 0 to —30 Vde 23984 + .3% Mc
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REFLEX KLYSTRON 2K50
7*/70’/)/ Type TK-4

(THERMALLY TUNED)

KNURLED NUT,
MODIFIED
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NOTE:

STANDARD ADAPTER ASSEMBLIES
MADE BY C. W. SHUTTER MANUFAC-
TURING COMPANY, LINDENHURST,
L.I. AND BY POLYTECHNIC RESEARCH
AND DEVELOPMENT COMPANY,
BROOKLYN, N. Y. MAY BE MODIFIED
FOR USE WITH 2K30 AS INDICATED

BELOW.

TYPICAL ADAPTER ASSEMBLY FOR COUPLING THE
2K50 TO RG-53/U WAVEGUIDE
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SUBMINIATURE TETRODE THYRATRON

DESCRIPTION

This reliable subminiature xenon tetrode thyratron is
from the Bendix Red Bank line of reliable gas tubes. It is
specifically designed for use in counters, grid control rec-
tifiers, and other control circuits such as Gyro erection
systems, missile systems and automatic flight control appli-
cations where freedom from early failures, long average
service life and uniform operating characteristics are ex-
tremely important. In addition, this tube is designed for
use in equipment where high levels of shock, vibration and
other accelerations are to be encountered. Each tube is
given a 24-hour run-in under various conditions of over-
load comparable to those to be encountered in service.
This run-in period serves to reduce early failures by elimi-
nating tubes that may have minor defects which could

possibly lead to failure under operating conditions.

The mechanical and electrical design, combined with a
program of 100% microscopic inspection during manu-
facture, assures a high degree of reliability in all applica-
tions where severe mechanical shock and vibration may
be encountered. Careful exhaust to a high degree of
vacuum is employed before xenon is put into the envelope
to ensure a long life expectancy. The large cathode area
operating at moderate temperatures gives long service
life. Small mass of the tube elements and electrode spac-
ing provide increased ability of the tube to withstand

shock and vibration. This tube has a control character-

ELECTRICAL RATINGS

istic which is virtually independent of ambient temperature
over a comparatively wide range. (Refer to the enlarged
view on the last page for the. many improved features of
this tube.)

Heater Voltage. . ... 6.3 volts
Heater Current ... ... 0.15 amperes MECHANICAL DATA
Peak Plate Inverse Voltage............ ... 500 volts Base.. . Button: Subminiafure
Peak Forward Plate Voltage.................. 500 volts 8-pin long leads
Maximum Negaﬁvta Grid 1 Voltage Envelope 1.3 (8-1)
(Before Conduction)...__..._..............._. — 200 volts ‘
Maximum Negative Grid 2 Voltage Bulb Length (Max)............___. 1.375in.
(Before Conduction).............__......._. — 100 volts Diameter (Max) - oo 0.400 in.
Average Cathode Current__......_......_.__. 16 mAdc -
Peak Cathode Current....................... 100 mA Mounting Position ... Any
Heater-Cathode Voltage: Altitude Rating (Max) 60.000 .
Maximum . +25 Vdc itude Rating (Max). ..o !
Minimum L —100 Vdc Bulb Temperature (Max)...._.._......._.._.._...._.. 125°C
Cathode Warm-up Tim(.e """"""" o 10 sec Ambient Temperature (Min). ... ... - 55°C
Maximum Negative Grid 1 or Grid 2
Yoltage During Conduction._............. —10 volts Cathode ... ... Coated Unipotential
THE Gonclir” LORPORATION
Fed Gonk’ DIVviSION, EATONTOWN, NEW JERSEY

Publication No. R 62-6 (Supersedes No. R 511-12} Printed in U.S.A.




SUBMINIATURE TETRODE THYRATRON

5643
“&endi” Type TD-17

ELECTRICAL CHARACTERISTICS AND TEST DATA

END OF LIFE

TEST CONDITIONS AND CHARACTERISTICS LIMITS

ADDITIONAL TESTS

In addition to the production and design tests shown

DESIGN
CHARACTERISTIC SYMBOL MIN. CENTER MAX. UNITS other tests are performed on a sampling basis to
PRODUCTION TESTS - assure a high outgoing quality level. See below,
Heater Current If 138 150 164 mA TEST CONDITIONS DURATION
Heater-Cathode Leakage 1hk - - *2 phAde Heater cycling g; l ’;;'“ 2500 on-off
. m.
Srid Volvage (1] Egl —0.8 - —5.0 Vde Life Test Ef—7.0 Ehk—18 cycles
Grid Voltage (2) Eg? — — — Vdc . Under “Test
. H.lfgh Temp. Conditions™ 600 Hours
Anode Voltage Ebb — - 70 vdc Life Test Bulb Temp. 125° ¢
Pulse Emission Hd - — 100 Vac Survival Under “Test
Rate Life Test Conditions”’ 100 Hours
Short and Continuity ate Lite Tes onditions
. 2.56
High Level o
ELECTRODE: Ef £ Ehk Fufigu:;es' Excitation 9 Hours
- 60/sec. rep. rate
6.3 125 Vdc
TEST CONDITIONS: weirs 0 TR shock 500 6
Altitude Test 60,000 Feet
. Boiling Water 15 sec. hot
Glass Strain Test to lce Water 5 sec. cold
Lead Fatigue 1 Pound 4 Arcs
Mount Inspection 100% Test—Microscopic Inspection
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SUBMINIATURE TETRODE THYRATRON

5643
?’m/// Type TD-17
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APPLICATION NOTES

Special attention should be given to the temperatures
at which the tubes are to be 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 imposed on the
tube and will be reduced appreciably if absolute maxi-
mum ratings are exceeded. Both reliability and perform-
ance are directly related to the degree that regulation of
the heater voltage is maintained at its center rated value.

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 and cumulative. Interpola-
tion 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.

Typical use of this subminiature thyratron is in grid-
controlled rectifiers, counter circuits and various control

AVERAGE GRID
FIRING DISTRIBUTION

AVERAGE GRID CHARACTERISTICS
BEFORE ANODE CONDUCTION

circuits where a high degree of reliability is required.
When conservatively used, this tube has a life expectancy
of over 1000 hours.

EFFECT ON LIFE OF INCREASED RATINGS

Applf‘zio"{:‘°"°m OPERATING CONDITIONS

AR TERISTIC CONSERVATIVE TYPICAL MAXIMUM
Heater Voltage 6.3V X 29, 6.3V £ 39, 6.3V * 59,
Piate Voitage (dc) 350 Vdc 400 Vdc 500 Vdc
Plate Voltage (ac) 275 Vac 300 Vac 350 Vac
Peak Plate Voltage Inv. 350 V 400 V 500 V
Plate Current (Av.) 12ZmA 14mA 16mA
Cathode Current (Peak) 50mA 65mA 100mA
H-K Voltage 10V —+20; —90v —+-25; —100v
Grid Resistance 100,000 ohms 1,000,000 ohms | 10,000,000 ohms
Bulb Temperature 85°( 100°¢C 125°C
Altitude 050,000 ft 50,000 fr. 60,000 f1.
Vibration 06 256 56
LIFE EXPECTANCY MAXIMUM HIGH MEDIUM

.400 MAX.

DIA, L

1.375 MAX.

©

GRID NO. 2 (8)

GRID NO.1(7)

CATHODE (57 14) GRID NO. 2

BASE DIAGRAM
(BOTTOM VIEW)

OUTLINE DRAWING

ALL DIMENSIONS IN INCHES
UNLESS OTHERWISE SPECIFIED

NUMBERS INDICATE
PIN LOCATIONS IN
ACCORDANCE WITH
RETMA STANDARDS
AND ARE FOR

REFERENCE ONLY.

OUTLINE DRAWING



SUBMINIATURE TETRODE THYRATRON 5643
eﬂa//)/ Type TD-17

SPLASH MICA TO PREVENT
LEAKAGE FROM GETTER FLASH.

/‘l CATAPHORETICALY COATED HEATER

TO INSURE UNIFORM COATING.

CLOSE TOLERANCES ON MICA 7i il
HOLES INSURE CORRECT LOC- — % Ui >
ATION OF ELEMENTS. 5 e T
% g i | \\\,
i —

: T CATHODE ENDS FLARED TO REDUCE
[ i , WEAR ON HEATER COATING AND
PREVENT SUDDEN DEATH FAILURES.

SMALL MASS OF TUBE INCREASES
ABILITY OF TUBE TO WITHSTAND
GREATER SHOCK AND VIBRATION

CONDITIONS
ALL WELDS INSPECTED UNDER 10
POWER MICROSCOPE TO ELIMINATE
EARLY LIFE FAILURES.
—

SANDWICH WELD ON HEATER TO
ASSURE TIGHT WELDS AND LESS
CRYSTALLIZATION OF HEATER
WIRE,

STRUCTURAL FEATURES OF 5643 PROVIDE HIGH RELIABILITY AND LONG LIFE.

THE Gomclir”CORPORATION

Fed EGHKDIV]SION, EATONTOWN, NEW JERSEY

West Coast Sales & Service: 117 E. Providencia Ave., Burbank, Calif.
Export Sales & Service: Bendix International Division,
205 E. 42nd St., New York 17, N.Y.
Canadian Distributor: Computing Devices of Canada, Ltd., P.O. Box 508,
Ottawa 4, Ontario
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RELIABLE SUB-MINIATURE VOLTAGE REGULATOR

OPERATING NOTES

Attention should be given to the bulb temperature at
which the tubes are to be operated. Reliability will be
impaired if the maximum bulb temperature is exceeded.
There are several requirements in the operation of a glow
discharge tube, like the 5787 WA /TD-63, which must be
adhered to carefully. The first is that the supply voltage
must always be greater than the anode breakdown volt-
age. The second condition is that sufficient resistance
must always be in series with the tube to limit the current to
the minimum and maximum values specified in the ratings.

DESCRIPTION

This tube is a gas filled, cold cathode, subminiature
voltage regulator, Type 5787 WA. The construction of
this tube is such that it will withstand conditions of severe
shock and vibration. The tube is characterized by long
life and is designed to operate under conditions of high
temperature. This tube may be soldered directly into any
circuit and is particularly adaptable where space is of
prime importance.

ELECTRICAL RATINGS

Anode Supply Voltage....__.......___.. 140 Vdc¢ min.
lonization Voltage ... ... 135 Vdc max.
(For lonization Yoltage

Distributions, See Fig. 2)
Operating Voltage Range_ ... 95-103 Vdc
(For Operating Yoltage

Distributions, See Fig. 1)
Operating Current Range...__._....... 5-25 mAdc

Vibration Output (40 cps, 15G).... 50 mVac max.
Shock {30° Hammer Angle}

Fatigue (96 hrs., 2.5G, 25-60 cps)
Ambient Temperature Range........

Maximum Bulb Temperature ...

—55°C to +150°C
+225°C

PHYSICAL CHARACTERISTICS

® Envelope: T-3.

® Base: Pressed Stem: (.016” tinned flexible leads. Spac-
ing 0.096” center to center. Length 1.5” minimum)

® Terminal Connections: Lead 1, Cathode; Lead 3, an-
ode, Lead 5, cathode.

® Maximum Bulb Dia.: 0.400”.

® Maximum Sealed Bulb Height: 2.063”.

® Mounting Position: Any.

TFMNMORPORATION

“Red Gonk’ DIviSION,

EATONTOWN, NEW JERSEY

Publication No. R06-3

Printed in U.S.A.



RELIABLE SUB-MINIATURE VOLTAGE REGULATOR 5787 WA

?mo;./ Type TD-63

ELECTRICAL CHARACTERISTICS & TEST CONDITIONS

Total Darkness Ambient Light Operating Operating
RATINGS lonization Voltage lonization Voltage Voltage Current T Envelope Alt TA
Absolute Vdc Vdc Vdc mAdc °C ft °c
Maximum — — 98 25 +225 60,000 +150
Minimum: 141 141 — 5 — — —55
Test Cond.: — — — — — — —
Cathode: Glow Discharge
Base: Subminiature 5 Pin with Long Leads
Pin No.: 1 2 3 4 5
Element: k nc p nc k

The following tests shall be performed:

MEASUREMENTS ACCEPTANCE TESTS PART 1 NOTE 1

Insp.
Ref. Test Conditions Aal Level Sym. LIMITS Units
(%) or
Code Min. Max.
4.13.1 tlonization Voltage(1): Ebb/lb = 5 — 25 mAdc: 0.65 ] Ez: — — — — 135 — Vde
lllumination = 5 — 50 ft.
candles
4.13.2 Tube Voltage Drop(1): Ebb/Ib = 25 mAdc 0.65 I Etd: 95 — — — 103 — Vde
4.13.2 Tube Voltage Drop(2): Ebb/Ib = 5 mAdc 0.65 It Etd: 95 — — — 103 — Vdc
4.13.2.1 Regulation: (V)Etd — (2)Etd 0.65 I Reg: — —_ — — +3 — Vdc
4.7.5 Continvity and Shorts: 0.4 1 — — — — — —
{Inoperatives)
4.9 Mechanical: Envelope Outline — — — — — —
No. 8-7
Except
Dimension A = 2.063 max.
Dimension B = 1.813 3~ 0.100
MEASUREMENTS ACCEPTANCE TESTS PART 2
4.13.4.3 Noise: Ebb/Ib = 25 mAdc 1.0 i Eb: — — — — 20 — mVac
4.13.4.2 Oscillation: Esig = 100mVac;RL = 500 Q 1.0 | — — — — — —
Ebb/Ib = 5 — 25 mAdc
4.13.1 lonization Voltage(2): Note 2 6.5 Code Ez: — — — — 141 — Vdc
G
4.13.3 Leakage: Eb = 50Vdc;Rp = 3000 Q2 6.5 Code Lib: — — — —_— 5 — vAdc
G
— Repeatability: Ebb/Ib = 10 mAdc; Note 3 6.5 Code | AEtd: — — — — 1.0 — Vdc
E
49191 Vibration(2): Rp = 10,000Q; Ebb/Ib = 25| 6.5 Code Ep: — — — — 50 —_ mVac
mAdc; F = 40 cps; G = 15 G
DEGRADATION RATE ACCEPTANCE TESTS
49.5.3 Subminiature Lead 2.5 Code 4 — — — — — arcs
Fatigue G
49205 Shock: Hammer Angle = 30°; — — — — — — — — —
4.9.20.6 Fatigue: G = 2.5; Fixed Frequency; 6.5 — — — — — —
F = 25 min., 60 max.
— Post Shock and Fatigue Vibration{2) — — Ep: — — — — 100 — mVYac
Test End Points: lonization Voltage(1) — — Ez: — — — — 141 — Vdc
Tube Voltage Drop(1} — — Etd: 9?5 — — — 105 — Vdc
Tube Voltage Drop(2) — — Etd: 95 — — — 105 — Vdc
Regulation — -— Reg. — —_ — — |+4.0 — Vdc
— Glass Stroin 2.5 | — — — — — —




RELIABLE SUB-MINIATURE VOLTAGE REGULATOR

ACCEPTANCE LIFE TESTS

5787 WA
“&endi” Type TD-63

Allowable Defective
Insp. per
Ref. Test Conditions I(\%)L l.e;el Characteristic Sym. LIMITS Units
Code 1st Combined Min. Max.
Sample Samples
— Stability Life Test Ebb/Ib = 25 mAdc; TA = 6.5 Code — — — —
(1 hour) Room 1
4114 Stability Life Test Change in Tube Voltage — — — — A\Etd: — 1.0 Vde
End Points: Drop(1) of individual tubes t
Change in Tube Voltage — — — — A\Etd: — 1.0 Vde
Drop(2) of individual tubes t
— Survival Rate Life Stability Life Test — ] — — — —
Test: Conditions or equivalent
{100 hours)
4.11.4 Survival Rate Life Continvity and Shorts 0.65 — — — — —
Test End Points: (Inoperatives)
Change in Tube Voltage 6.5 — — — AEtd: — 1.0 Vde
Drop(1)} of individual tubes t
Change in Tube Voltage 6.5 — — — AFEtd: — 1.0 Vde
Drop(2) of individual tubes t
4.11.5 Intermittent Life Test: Stability Life Test — — — — — —
Conditions; T Envelope =
225°C min.
4114 Intermittent Life Inoperatives — — 1 3 — —
Test End Points: Regulation — — 1 3 Reg: — +5.0 Vde
{500 hours) Tube Voltage Drop(1) — — 1 3 Etd: 95 105 Vde
Tube Voltage Drop(2) — — 1 3 Etd: 95 105 Vdce
Change in Tube Voltage — — 1 3 A\Etd: — 3 %
Drop(1) of individua! tubes t
Change in Tube Voltage — -— 1 3 AFtd: — 3 %
Drop(2) of Individual tubes t
lonization Voltage(1) — — 1 3 Ez: — 141 Vdc
Total Defectives — — 4 8 — —
4114 Intermittent Life Inoperatives — — 2 5 — —
Test End Points: Regulation — — 2 5 Reg: — +6.0 Vde
{1000 hours) Tube Voltage Drop(1) — — 2 5 Etd: 95 105 Vdc
Tube Voltage Drop(2) — — 2 5 Etd: 9?5 105 VYdc
Change in Tube Voltage — — 2 5 AEtd: — 4 %
Drop(1) of individual tubes t
Change in Tube Voltage — — 2 5 AEtd: — 4 %
Drop(2) of individual tubes t
lonization Voltage{1} — — 5 Ez: — 141 Vdc
Total Detectives — — 5 10 — —
Note 1: Characteristic Quality Control Test Procedures, Inspection Levels, and Inspection Instructions are made according to the appropriate paragraphs of
MIL-E-1, and MIL-STD-105A.
Note 2: Conditions for this test shall be those of lonization Voltage (1) except testing shall be done in total darkness and the tube shall not have conducted
or have been exposed to light for at least 24 hours prior to testing.
Note 3: Repeatability shall be defined as the maximum shift in tube voltage drop between successive firings of the tube. The tube shall be tested in the fol-

lowing manner.

The tube shall be turned

sanoa

Etd shall be read ot 10 mAdc drain.

off for one (1) minute.

The tube shall be re-started and operated at the same current.
Etd shall be read after one (1) minute of operation.
The on-off cycle shall be repeated a minimum of five times. The range of Etd shall be taken as the measure of repeatability.




RELIABLE SUB-MINIATURE VOLTAGE REGULATOR 5787 WA
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RELIABLE SUB-MINIATURE VOLTAGE REGULATOR 5787 WA

ZMo’// Type TD-63
AVERAGE CHARACTERISTICS
20 AVERAGE REGULATION vs AMBIENT TEMPERATURE
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115V AC. - - REGULATED
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IN THE APPLICATION OF THIS CIRCUIT THE DESIGNER SHOULD
CAREFULLY CONSIDER LOAD AND LINE VARIATIONS SO THAT
THE 5787 WA/TD-63 IS OPERATED WITHIN ITS RATED VALUES.

O

TYPICAL APPLICATION CIRCUIT FOR USE DIRECTLY FROM 1iOV AC LINE.
FIG.6

BASE DIAGRAM OUTLINE DRAWING
(BOTTOM VIEW) (REF. FOR 1.813 DIM)
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File Catalog: Electron Tube Products 5839 TE-2
Section: Receiving Tubes 5838 Zem///'/ Types ! TE-3
5852 [ TE-5

(Generic Type 6X5)

FULL-WAVE RECTIFIERS

DESCRIPTION

These full-wave, high-vacuum rectifiers are from the
Bendix Red Bank line of reliable vacuum tubes specifically
designed for aircraft and industrial applications where
freedom from early failures, long average service life,
and uniform operating characteristics are extremely im-
portant. Each tube is given a 45-hour run-in under various
overload, vibration and shock conditions likely to be en-
countered in service. This run-in serves to reduce early
failures by eliminating tubes with any minor defects that
might lead to failure under actual operating conditions.
The three tubes covered on this sheet are identical with
the exception of the filament ratings.

The heavy-gage heater construction, together with a
pure alumina insulator, permits operation at high heater
cathode voltages. The large area cathode operating at
moderate temperatures gives long service life and free-
dom from arc-overs. The eight-pillar mount structure and
the button-type stem provide a strong assembly that will
stand up under extreme conditions of vibration and shock.
The tube requires an 8-pin octal socket and can be
mounted in any position. Adequate ventilation should be
provided.

RATINGS* RATING CHART

Heater voltage and current**

tJAN 5839 (R.B. Type TE-2).._._. 26.5 volts, 0.255 amps. 80 T T
5838 (R.B. Type TE®3).._... 12.6 volts, 0.6 amps. I ‘ MA\)/(v S:ECR:OT\;G NV:L;JES
| INPUTH—
JAN 5852 (R.B. Type TE-5)...... 6.3 volts, 1.2 amps. N~ | —TO FILTER
tiliustrated above. 70 P \ N
Peak inverse voltage.............._...__. 1375 volts [max.) 7\ N
Peak plate current—I(per plate).... 230 mA (max.) \ \
DC heater-cathode potential........ 450 volts {max.) 60 \ N
. . g MAX_ OPERATING VALUES \
Cathode heaflng time ... 45 sec. T - WITH CONDENSER INPUT \\ \
Total effective plate supply imped- s oo TO FILTER \ \
ance—per plate ... 150 ohms (min.) & A\ \
. . @
For maximum current and voltage ratings, refer to the S
graph at right. g \
*To obtain greatest life expectancy from tube, avoid designs where 7 40 ~
the tube is subjected to all maximum ratings simultaneously. S S~
** Yoltage should not fluctuate more than =+ 5%. o OPERATION TO THE LEFT OF THE DOTTED
2 30 | LINE: HEATER AND PLATE VOLTAGE CAN
PHYSICAL CHARACTERISTICS N
<
Base. ..o Intermediate shell octal 6-pin é QPERATION TO THE RIGHT OF THE DOTTED

LINE: CATHODE SHOULD BE ALLOWED TO

Melamine—with barriers,
( ) 20 |- REACH OPERATING TEMPERATURE BEFORE

Bulb. .. T1-9 PLATE VOLTAGE IS APPLIED DELAYJ
. SHOULD BE 60 SECONDS|
Max. overall length ... . 3.320 in. I 6] | f f |
qu- Seated h i H CONDENSER INPUT OPERATION: A SUR’GE
. € gh' """"""""""""""""" 2'820 in. 10 [T LIMITING RESISTOR OF AT LEAST 150 OHMS]

qu_ d|amefer _____________________________ . ]380 in PER PLATE SHOULD BE EMPLOYED CARE

. .. * SHOULD BE TAKEN TO AVOID EXCEEDING
Mounhng pos|f|on ____________________________ Any THE MAX PEAK PLATE CURRENT RATING
Max. altitude*** 80,000 ft olLorzroma | | | | |

- aae ' . 0 100 200 300 400 500 500

Max. bulb temperature........__.......... 160°C. VOLTS AG. RMS PER PLATE

***See chart on reverse side.

THE GFoncli”LORPORATION

Ked Bonk’ [DIVISION, EATONTOWN, NEW JERSEY

Publication No. R610-25 (Supersedes No. R51-28) Printed in U.S.A.




FULL-WAVE RECTIFIERS

5839

TE-2
5838 70/// Type TE-3
5852 TE-5

(Generic Type 6X5)

CONDENSER INPUT TO FILTER

CHOKE INPUT TO FILTER

SURGE LIMITING RESISTOR Rg SHOULD
BE 150 OHMS (MIN.).
VALUES OF TRANSFORMER IMPEDANCE
Z1,, RESISTOR Rg, AND CONDENSER C
MUST BE SELECTED SO THAT MAX. PEAK
PLATE CURRENT RATING WILL NOT
BE EXCEEDED

APPLICATION OF FULL-WAVE RECTIFIER

NEEEEEER
DYNAMIC GHARACTERISTICS /
250 [—+FOR DESIGN ONLY - NOT >
FOR RATING PURPOSES. ,
< /
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THIS CHART IS INCLUDED AS AN ILLUSTRATION OF THE AMOUNT
OF CURRENT DERATING NECESSARY IN A SPECIFIC APPLICATION
TO AVOID EXCEEDING THE MAXIMUM BULB TEMPERATURE. EACH
APPLICATION SHOULD BE CHECKED TO DETERMINE THAT THE
MAXIMUM BULB TEMPERATURE IS NOT EXCEEDED. EITHER
DERATING OR COOLING OR BOTH MAY BE NECESSARY.
CRITERIA FOR DERATINGS FOLLOWS:-
I. VOLTAGE DERATING- TO KEEP BELOW BASE PIN ARC
OVER POINT.
2. CURRENT DERATING - TO KEEP BULB TEMPERATURE
BELOW MAXIMUM RATING.

AVERAGE PLATE CHARACTERISTICS

ALTITUDE RATINGS

.687 2007
AT PIN TIPS

f

NUMERALS ARE FOR PLATE (P2)
REFERENCE ONLY AND
DO NOT APPEAR ON

TUBE BASE

BASE DIAGRAM
(BOTTOM VIEW)

3,320 MAX.
2.820 MAX.
—--1.467-—MAx.
L A
1320 — 1125
MAX DIA.
iy |
PLATE (P1)
NOTE:
NO PIN DO NOT CONNECT LEADS
TO NUMBER | PIN.
’ FILAMENT
ATHODE

OUTLINE DRAWING




File Catalog: Electron Tube Products
Section: Temperature Tubes

7’00’1)/ T?pe8 ﬂ.g

MINIATURE TEMPERATURE LIMITED DIODE

DESCRIPTION

This temperature limited diode is designed for use in
voltage regulator applications or for use in circuits requir-
ing a tube with temperature limited emission character-
istics. Temperature limited operation of the tube causes
anode current to become a direct function of filament
voltage, and thus small changes in applied filament
voltage will produce relatively large changes in anode
current. The use of a pure tungsten filament permits con-
tinuous use of the tube in the temperature limited region
without change or damage to the filament during the life
of the tube. The tube includes a fail safe device which
causes a heater to anode short should the heater open.

PHYSICAL CHARACTERISTICS

RATINGS

Anode Voltage...._.............._.... 250 Vdc
Anode Current™) . 50 uAdc
Filament Voltage? . . . 3Vacor dc

Filament Current_.__.__. ... 365 mAac or dc
Anode Load Resistor....____..._.__._________._. 1T megohm

MAXIMUM RATINGS®

The ratings given above should be closely followed
when the tube is used in circuits where stable operating
characteristics and long service life are of prime impor-
However, the ratings can be increased to the
absolute limits specified below with a corresponding re-

tance.

duction in stability of operating characteristics and de-
crease in service life. (Refer to graphs on the reverse
side of this sheet.)

Anode Voltage....__..._.___._________.__.._. 300 Vdc
Anode Current™ 2.0.mAdc
Filament Voltage® ... . 5 Vac or dc

NOTES:
1. Plates connected together at socket.
2. Filaments connected in series.
3. Maximum on time with a 50% duty cycle is 5 minutes.

Base .. E7-1 (7 Pin miniature}
Bulb L T-5V,

Outline ... 5-2

Max. overall length..............___.... 2% in.

Max. diameter ... .. ¥ in.

Mounting position

Vertical ..o Base up or down
Horizontal ... Pins 3 and 4 in a ver-
tical plane
FILAMENT
FILAMENT (3) (5)PLATE

BASE DIAGRAM
{ BOTTOM VIEW )

FILAMENT
CENTER TAP

THE Fomolir” LORPORATION

“Hed Bonk’ DrvisIon,

EATONTOWN, NEW JERSEY

Publication No. R811-27

Printed in U.S.A.



MINIATURE TEMPERATURE LIMITED DIODE 5845

ZPIIJI/'/ Type TT-30
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MINIATURE TEMPERATURE LIMITED DIODE 5845
S &endi” Type T1-30
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File Catalog: Special Purpose Electron Tubes
Section: Temperature Tubes R. M. Ao 5947
( 4 Eclipse-Pioneer Type TT-2

~———————— 3\.34),6"51
= ==) ECLIPSE-PIONEER 7-/
\-—-——-—/

TEMPERATURE LIMITED DIODE

DESCRIPTION

This temperature limited diode is designed for use as
a stable reference source for voltage regulator applica-
tions, or for use in circuits requiring a tube with tempera-
ture limited emission characteristics. Temperatyre limited
operation of the tube causes anode current to become
o direct function of filument voltage, and thus small
changes in applied filament voltage will produce reia-
tively large changes in anode current. The use of o pure
tungsten filament permits continuous use of the tube in
the temperature limited region without change or damage
to the filament during the life of the tube. Close control of
critical dimensions and a processing schedule designed
to eliminate residual gas content, provide a tube with
highly stable characteristics held to close tolerances,

RATINGS PHYSICAL CHARACTERISTICS

Ancde voltage........................ 90 volts DC 23 11 -SRI Intermediate shell octal,
Anode current........cooooiiieeeeeiin. 1.5 ma DC 8-pin micanol
Filament voltage required. to BUlB e T-9
. ' 4.44 volts (£2.5%)  Max. overall length.. ... 3V, in.
give rated anode current......
AC or DC Max. seated height......_....._. 24 in.
Filament current ... . 1.75 amp. AC or DC  Max. diameter...............o..... 1% in.

Long term filament stability....... 1% Mounting position.._... . Base down or base up

MAXIMUM RATINGS

The ratings given above should be closely followed when the tube
is used in circuits where stable operating characteristics and fong
service life are of prime importance. However, the ratings can be
increased to the absolute limits specified below with a corresponding
reduction in stability of operating characteristics and decrease in

service life. {Refer to graphs on the reverse side of this sheet.}

Anode voltage. .......ccooiviiiiiiii e 250 volts DC

Anode current.__... 45 ma. DC

Anade dissipahion...... ..oocovvieeimeeieieceeae 7 watts

Filament volta@e. .......oooiieoe oo eeeeaeeeeeaan 6.5 volts AC or DC
Filament current. . ... iiieeiieaaeans 2.2 amp. AC or DC

Publication No. O11-24C

g ] Ad g a Ld L
-l/woneer D umdion 207,
TETERBORO o NEW JERSEY AVIAIION CORPORATION

Pcinted in U.S.A.




TEMPERATURE LIMITED DIODE

R.M.A. 5947

Eclipse-Pioneer Type TT-2
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* 007
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NOTE:
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BASE DIAGRAM
{(BOTTOM VIEW)

THIS QUTLINE DRAWING APPLIES TO ALL TYPE TT-2 TUBES



File Catalog: Electron Tube Products
Section: Gas and Special Tubes

Brs s

COLD CATHODE
DISCHARGE TUBE

RATINGS

Heater voltage ... ... ... None

Max. forward plate voltage.. ... .. 1300 volts
Max. average current ... 90 ma.
Max. peak current ... 100 amps.
Tube voltage drop.............__...._. 100 volts (approx.)
Max. frequency ... .. 500 p.p.s.
Min. trigger voltage........................ 250 volts
Min. anode voltage..........._............ 325 volts

DESCRIPTION

This gaseous discharge tube is designed for use as an
electronic relay to control large peak currents at high
voltages. It is particularly suited for aircraft and indus-
trial applications where ruggedness, small size, and long
service life are important, and where heater power is not

available or warm-up time is not permitted.

The tube has a metal envelope and a ceramic base
filled with an insulating compound to permit operation at
high altitudes with no arc-over. It requires a four-pin

socket and can be mounted in any position,

Applications for this tube can be found in ignition sys-

tems, capacitor discharge welding circuits, pulsing circuits,

and control circuits.

PHYSICAL CHARACTERISTICS

Base ... 4-pin ceramic
Envelope ... .. MT-8

Max. overall length. ... 2.917 in.
Max. seated height ... 2.281 in.
Max. diameter.........________________. 1.171in.
Mounting position. ... Any
Ambient temperature ... —67° to + 165°F.
Max. altitude. .. 65,000 ft.

THE GFonclir”LORPORATION

Feo Gonk’ Division,

EATONTOWN, NEW JERSEY

Publication No. R51-29 {Supersedes No. R35-5)

Printed in U.S.A.
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JI/'/ Type TD-1
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COLD CATHODE DISCHARGE TUBE
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File Catalog: Electron Tube Products
Section: Receiving Tubes

?wo///'/ 5T)geqTE28

(Generic Type 6V6)

BEAM POWER AMPLIFIER

ELECTRICAL RATINGS*

Heater voltage—{AC or DC)}**__..___. 6.3 volts
Heater current ... 0.6 amps
Plate voltage—{max.}.....__...._.......... 300 volts
Screen voltage—(max.) ................. 275 volts
Peak plate voltage—

(max. instantaneous). ... ... .. 600 volts
Plate dissipation—{max.)***_ . 12 watts
Screen dissipation—{max.}***_______ 2 watts
Max. heater-cathode voltage . 350 volts
Max. grid resistance_.............__...___. 0.1 megohm
Warm-up time ... 45 sec.

(Plate and heater voitage may be applied simultaneously)

* To obtain greatest life expectancy from tube, avoid designs where
the tube is subjected to all maximum ratings simultaneously.

** Voltage should not fluctuate more than * 5%.
***See chart on other side.

TYPICAL OPERATION
SINGLE-TUBE, CLASS A| AMPLIFIER

Plate voltage, volts 180 250 300
Screen voltage, volts 180 250 250
Grid voltage, volts —85 —I125 150
Peak A-F grid voltage, volts_.. .. . . 8.5 12.5 15.0
Zero signal plate current, mA._____._.__.. 29 45 34
Max. signal plate current, mA.____._. .. 30 47 35
Zero signal screen current, mA_.................. 3.0 4.5 3.0
Max. signal screen current, mA.. 4.0 7.0 6.0
Plate resistance, ohms.............._.._._._____.. 55,000 45,000 55,000
Transconductance, pmhos ... ... 3,500 4,000 3,500
Load resistance, ohms____ 5,500 5,000 6,000
Total harmenic distortion, per cent . 8 8 12
Max. signal power output, watts. 2.0 4.0 45

DESCRIPTION

This beam power amplifier is from the Bendix Red Bank
line of reliable vacuum tubes. It is specifically designed to
replace the 6Vé for aircraft and industrial applications
where freedom from early failure, long average service
life, and uniform operating characteristics are extremely
important. Each tube is given a 45-hour run-in under var-
ious overload, vibration, and 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 actual operating conditions.

The use of a coil type heater inside an extruded alu-
mina insulator gives a long life heater structure which
stands up well under high heater to cathode voltage. The
short mount, the heavy side rods on the grids, and the
multiple supports on the cage give an improved structure
which maintains rigidity under shock and vibration. The
tube requires an 8-pin octal socket and can be mounted
in any position.

PHYSICAL CHARACTERISTICS

Base ... ... Intermediate shell octal 8-pin
{Melamine—with barriers)

Bulb. . T-9

Max. overall length ... ... 3.320 in.

Max. seated height ... 2.820 in.

Max. diameter ... . 1.320 in.

Mounting position ... Any

Max. altitude (See chart on page 3) 80,000 ft.

Max. bulb temperature..........__._ . 180°C.

Life expectancy ... ... 10,000 hours

TYPICAL OPERATION
PUSH-PULL, CLASS AB; AMPLIFIER

{Values given are for two tubes)

Plate voltage, volts 250 275
Screen voltage, volts .. .. 250 275
Grid voltage, volts . . —15 —19
Peak A-F grid-to-grid voltage, volts_._.__..__._ . 30 38
Zero signal plate current, mA___ 70 70
Max. signal plate current, mA............. ... 79 92
Zero signal screen current, mA..._...... ... 5 4
Max. signal screen current, mA__.________. B 13 13.5
Effective load resistance, ohms._._____. 10,000 8,000
(plate-to-plate)
Total harmonic distortion, per cent ... ... 5 35

Max. signal power output, watts 10 14

THE Fonolir” LORPORATION

EATONTOWN, NEW JERSEY

“Hed Bonk’ Drvision,

Publication No. R 62-4 (Supersedes No. R 54-24]

Printed in U.S.A.



BEAM POWER AMPLIFIER

5992
?ﬂdl/'l/ Type TE-8

(Generic Type 6Vé)

ELECTRICAL CHARACTERISTICS AND TEST DATA

TEST CONDITIONS AND CHARACTERISTIC LIMITS
All Tubes are Stabilized for 45 Hours Under Test Conditions and

2 G Vibration at 30 cps prior to 100 % Testing.

SPECIAL TESTS*

In addition to the production and design tests shown,

other tests are performed on a sampling basis to

DESIGN assure a high outgoing quality level. See below.
CHARACTERISTIC SYMBOL MIN. MAX. UNITS
- o (ENTER
PRODUCTION TESTS
Short and (OH'I;UT;Y T o TEST CONDITIONS DURATION
Reater Current 1f 550 600 650 mA .
—_ . On 2V, Min.
Meater-Cathode Leakage Ik - S e T T ey (yeling. O 21, Min. 0% onof
Grid Current Il — — --1.0 uAde fre Tes Ef=7.0 Ehk =300 yetes
Plate Current ib 32 45 57 mAdc
Intermittent Under *'Test
Screen Current 2 0 3.5 6.5 mAdc Lite Test Conditions'* 1,000 Hours
Transconductonce Sm 3200 4000 5500 umhos
Trans. Ef = 5.7V Sm - — 15% Lite T“E'xpe(luncy" lind:r. -“Te'svl 5,000 Hours
Power Qutput Po 1.0 _ _ watts es onditions
Cut Off Plate Current {Ec1 = 60 Vd¢) b 200 vAdc R 506—Shock
- R < High Level -
A. F. Noise 17 VU Fatigue Test Excitation 100 Hours
18 Cycles/Sec.
L DESIGN TESTS Shock 500 6 20 Impacts
Vibration 30 ¢ps. 2.5 6 Ep — - 150 mYac ) -
Ecl - - 25 Vde Rp - 2,000 ohms ﬁhnude Test 80,000 Feet 5 Minutes
Eb—Ec2 - 250Vde o ! Glass Strain T Boiling Water 3 Minutes in
Grid Emission Test Ef == 7.0 V; Eb =300; Il —20 vAdc ass Strain Test to lce Water Each
Ec2 —- 275, EAd — —12.5
Time - 2 minutes Mount | i 100% Test—Microscopic Inspection
ELECTRODE. Ef Eb B2 Ecl Ehk ount tnspection of 30 Possible Trouble Paints
6.3 250 250 —12.5 =+ 250
TEST CONDITIONS: volts Ve Vde Vde Ve *For additional specifications consult MIL-E-1/201 specification
for the 5992.
200 200 ‘ T T ‘
; +10| ] | | +10
. < 1 .,
- =0 3 i :
Z 450 S A S ) - B — v 150 l 5
u : +
£ / $7K = P |
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AVERAGE PLATE CHARACTERISTICS
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5992
BEAM POWER AMPLIFIER “&endi” Type TE-8

(Generic Type 6VYé)

EFFECT ON LIFE OF INCREASED RATINGS APPLICATION NOTES

See also ' Special attention should be given to the temperatures
T OPERATING CONDITIONS . T .
Application Nofes at which the tubes are to be operated. Reliability will be
E:Imﬁr{éilsm CONSERVATIVE TYPICAL MAXIMUM seriously impaired if maximum bulb temperature is ex-
Heater Voltage 43V * 29, 53V 59, EYE A ceeded. The life expectancy will be reduced if conditions
Plate Voltage 250 Vde 300 Vdc 300 Vdc other than those specified for life test are imposed on
Screen Voltage 200 Vde 250 Vdc 275 Vde the tube and will be reduced appreciably if absolute maxi-
500 600 . g e
Peak Plate Voltage 400 v ! Y mum ratings are exceeded. Both reliability and per-
Plate Current {Av.) 25 mA 35 mA 40 mA £ il be i dized if fil It .
Scroen Current (Av.) 3 mA A s mA ormance wi e .|eopar ized It tilament voltage ratings
Cathode Current (Peak) 50 mA 65 mA 100 mA are exceeded. Life and reliability of performance are
H-K Voltage 200 ¥ 300 v 50V directly related to the degree that regulation of the
Brid Resistance 25,000 ohms 75,000 ohms 100,000 ohms heater voltage is maintained at its center rated value.
Bulb Temperature 120°¢C 140°(C 180°¢C i .
Ahireds 020,000 50,000 30,000 The altitude rating chart shows the correct voltage de-
ibrati 16 27, 6 56 rating necessary for various altitudes. However, the dissi-
Vibration A g Y ’
LIFE_EXPECTANCY MAXIMUM HIGH MEDIUM pation derating is only approximate and must be meas-
ured for each application because of the additive effects
mentioned above.
T T T T 1
w600 —MEX PEAK AC VOLTS ‘ — e When used with A.C. on plate and screen with an in-
S s00 | N 00 B . . . .
< X ss ~C ;83 ductive load such as in servo discriminator circuits, suffi-
X5 400 4lio 80 i . . . . .
<3 & Xog cient unshunted resistance in series with the screen should
& 300 - —~— 60 Jol
8 D wH b d id d h be duri h i
%2 200 ; Jaoupo e used to avol amage to the tube during that portion
az <0 . .
24 100 —+— 4 2007 of the cycle when the plate may be negative with respect
|
OO 10 20 30 40 50 60 76 80 900 ro fhe screen.
ALTITUDE - THOUSANDS OF FEET The increased rating chart is presented to emphasize the
THIS CHART IS INCLUDED AS AN ILLUSTRATION OF THE AMOUNT . H H
OF DISSIPATION DERATING NECESSARY IN A SPECIFIC APPLI- dangers of operating simultaneously at or near all maxima.
THE MUM BULB TEMPER- . . .
T URE . A R N s MaXIMU M SucB TEMPER In general, the effect on life of operation at increased rat-
TE ERATURE (S NOT . . .. . . g .
EXCEEDED, EITHER BERATING OA LobLING Oh BoTHS May ings is additive and cumulative. Interpolation within this
BEZ NECESSARY . . . - .
CRITERIA FOR DERATINGS FOLLOWS. chart will give the designer a general idea of the life
I YoLTAGE DERATING - TO KEEP BELOW BASE PIN ARC expectancy and reliability of his application. Each pro-
2. DISSIPATION DERATING - TO KEEP BULB TEMPER- posed application should be life tested under maximum
ATURE BELOW MAXIMUM RATING. A . . A
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.

o % MAX.
45 ;I,z:] 3320

2820 MAX.

ALTITUDE RATINGS

—.317 MAX. —a-’,467-— MAX.

| ~ ' |

,,4_:, — AN 1125
LYt = '-32,‘,?“' é DIA.

oA —— |

8 PIN INTERMEDIATE
SHELL OCTAL BASE GRID (2} _———GRID(})

PLATE OPEN
NOTE :
NUMERALS ARE FOR DO NOT MAKE CONNECTIONS
PINS.
REFERENCE ONLY AND TO UNUSED S
DO NOT APPEAR ON B MEATER
TUBE BASE. HEATER (
OPEN— CATHODE

BASE DIAGRAM
(BOTTOM VIEW)

OUTLINE DRAWING



BEAM POWER AMPLIFIER 5992
zﬂd/j/ Type TE-8

{Generic Type 6Vé6)

GETTER RESERVE FOR LONG

EXTRA MICA AT TOP TO
LIFE

PREVENT ELECTRICAL
LEAKAGE FROM GETTER
FLASH

EXTRA TAB YO DAMPEN
CATHODE VIBRATION

GRID SUPPORT RODS

ANCHORED FIRMLY TO MICA

SPACER FOR FREEDOM FROM
MICROPHONICS AND NOISE

BULB CONTACTED BY A TOTAL
OF TWENTY-FOUR POINTS FOR
VIBRATION RESISTANCE

MOUNT RIGIDITY ENHANCED
BY FOUR SUPPORTING RODS

GOLD PLATED MOLYBDENUM
GRID WIRE FOR STRENGTH
AND FREEDOM FROM GRID
EMISSION

EYELETS ENABLE MICA
SPACERS TO BE FIRMLY
SECURED TO SUPPORT RODS

NICKEL SLEEVES ON
TUNGSTEN HEATER LEGS
PROVIDE ADDITIONAL STRENGTH
TO WELDS

LOW LEAKAGE BUTTON STEM-
STRENGTH IN ALL PLANES

SOLID EXTRUDED CERAMIC
HEATER INSULATOR AND
COILED TUNGSTEN HEATER
PROVIDE MAXIMUM
RELIABILITY

ARC RESISTANT BASE WITH
INTERNAL AND EXTERNAL
BARRIERS BETWEEN PINS

STRUCTURAL FEATURES OF 5992 PROVIDE HIGH RELIABILITY AND LONG LIFE

THE Gondlir” ORPORATION

Fed Gonk’ [DIVISION, EATONTOWN, NEW JERSEY

West Coast Sales & Service: 117 E. Providencia Ave., Burbank, Calif.
Export Sales & Service: Bendix International Division,
205 E. 42nd St., New York 17, N.Y.
Canadian Distributor: Computing Devices of Canada, Ltd., P.O. Box 508,
Ottawa 4, Ontario
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5993

em///'l/ Type TE-10
(Generic Type 6X4)

FULL-WAVE RECTIFIER

ELECTRICAL RATINGS*

Heater voltage™™ . ... ... 6.3 volts
Heater current ... 0.80 amps.
Peak inverse veltage... ... 1500 volts (max.)
Peak plate current—{(per plate)..__... 230 mA. (max.)
Peak surge current—(per plate}...._. 1.6 amps. (max.)
DC heater-cathode potential.. ... .. 500 volts (max.)
Cathode heating time_................... 45 sec.
Total effective plate supply imped-

ance—oper plate ... See Rating Chart 3

For maximum current and voltage ratings, refer to
Rating Chart 1.

*To obtain greatest life expectancy from tube, avoid designs where
the tube is subjected to all maximum ratings simultaneously.

**Voltage should not fluctuate more than =+ 5%.

TYPICAL OPERATION

Input to Filter

Capacitor  Choke

Heater voltage (volts)............______ . 6.3 6.3
Heater current (amperes).... ... ... 0.8 0.8
RMS plate supply voltage (volts per plate).. 325 450
Input capacitor (pf) ... ... 8 —
Input choke (henries)............._._._._......... - 10
DC output current (mA)...__________...__..._. 70 70
DC output voltage (volts)

At half-load current (35 mA) ... 375 395

At full-load current (70 mA)..__.________.. 325 385

DESCRIPTION

This miniature, full-wave, high-vacuum rectifier is ore of
the Bendix Red Bank line of reliable vacuum tubes specif-
ically designed for aircraft, military and industrial appli-
cations where freedom from early failures, long service
life, and uniform operating characteristics are 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 failures by eliminating tubes with any minor defects
that might lead to failure under actual operating conditions.

Heavy gauge heater construction together with a pure
alumina insulator reduces the likelihood of heater failure.
A large area cathode operating at moderate temperatures
gives longer service life and freedom from arc-overs. A
four-pillar mount structure provides a strong assembly that
will stand up under exireme conditions of vibration and
shock. The tube requires a 9-pin miniature socket and can
be mounted in any position. Adequate ventilation should
be provided.

The tube is designed to replace the 6X4 and similar
types in applications where severe environmental condi-
tions are encountered, especially in airborne equipment.
The cathode type structure instead of a filament structure
insures against filament breakage under shock and vibra-
tion. When conservatively used, this tube has a life ex-
pectancy of 10,000 hours.

PHYSICAL CHARACTERISTICS

Base. ... 9-pin miniature
Bulb. . . T-6%
Max. overall length...._.__.......________. 2% in.
Max. seated height.... ... 2% in.
Max. diameter. ... 78 in.
Mounting position ... ... Any
Max. altitude (See chart on page 3) 80,000 ft.
Max. bulb temperature.................... 180°C.
Life expectancy™™* . ... 10,000 hours

***See application notes.

THE GFondlir”LORPORATION

EATONTOWN, NEW JERSEY

Fed onk’ Drvision,

Publication No. R 62-3 (Supersedes No. R 54-25)

Printed in U.5.A,



FULL-WAVE RECTIFIER

5993
?ﬂdl}/ Type TE-10

(Generic Type 6X4)

ELECTRICAL CHARACTERISTICS AND TEST DATA

TEST CONDITIONS AND CHARACTERISTIC LIMITS

All Tubes are Stabilized for 45 hours under Test Conditions A & B

SPECIAL TESTS*

In addition to the production and design tests shown
under ‘‘Electrical Characteristics and Test Data’,
other tests are performed on o sampling basis to
assure a high out-going quality level. See below:

TEST CONDITION DURATION
I
Heater Cycling 00; 2?//Zm'i':""‘ 3,000 On-0ff
Life Test Ef :77 0 \}ac cycles

Boiling water fo lce | 3 minutes in

Glass Strain Test

water each
and 2 G Vibration at 30 c¢ps prior to 100 % Testing.
High Level 50 G Shock Excitation:
CHARACTERISTIC TEST SYMBOL N DESIGN WAX UNITS Fatigue Test 18/sec. rep. rate 100 hours
(ONDITIONS : CENTER .
PRODUCTION TESTS Altitude Test 60,000 Feet 5 minutes
Heater Current A tf 740 .800 .860 Aac . Under *Test
High Temp. Conditions” 1.000 H
Heater-Cathode Leakage A Thk — - =+ 50 uhde Life Test Bulb "T" ! '0"5]600( ’ ours
Operation B lo 70 75 — mAdc vh temp.
Emission C Is 110 — - mAdc Life Expectancy Test Under Test Conditions | 5,000 hours
Short and Continuity Mount 1 i 1009 Test-Microscopic Inspection
DESIGN TESTS ount Inspection of 15 possible Trouble Points
Vibration 2.5 6, 25 cps
Insulation of Electrodes D R 100 - — megohms ":ors;l:;iitionul specifications consutt MIL-E-1/202 specification for
Heater-Cathode Leakage E 1hk — — =+ 100 uAde ¢ ’
TEST CONDITIONS } Ef | Ewp/p | Es Ep RL_| A ] Tee/p | ENK EFFECT ON LIFE OF INCREASED RATINGS
Units v Vac Yde Vde ohms uf ohms Vdc O
A 63 =+ 400 poae OPERATING CONDITIONS
8 6.3 400 5700 8 265 :;n:c o :
; 6.: 40 CHARACTERISTIC (ONSERVATIVE TYPICAL MAXIMUM
6. 1500 Heater Voltage 6.3V £ 2% [6.3V = 5%163V *+ 10%
£ 63 1500 H-K Voltage 425V 50V 500V
Peak Plate Current
(per plate) 175 mA 200 mA 250 mA
Peak Plate Inverse
Voltage 900V 1100 v 1250 v
Output Current
(per Tube) 55 mA 65 mA 75 mA
Bulb Temperature 100°C 140°C 180°¢
Altitude 0-20,000 f1. 60,000 ft. 80,000 ft.
\iibru'ion 16 256 56
LIFE EXPECTANCY { MAXIMUM HIGH MEDIUM
50 50 — - = 500 T T T
’7 MINIMUM SOURCE RESISTANCE
TO KEEP SURGE CURRENT
WITHIN RATING
PO F MAX. PERATING VALUES WITH CHOKE 2a
M AN
[ MAX. OPERATING
‘ VALUES WITH
a0l APACITOR a &
‘ - INPUT BASED ON MAXIMUM
STEADY STATE PEAK
1 PLATE CURRENT OF
sskl 7777777777777 230 MA PER PLATE %
{ E c = 2
= | = 2
3 : ! 2 z
E!u I } E ano
< I p 3
=z : { E] AREA OF E OPERATION [
z | | 5 R
¢ | ! 5 &
g 20 T l EZO :200
; ! AREA OF ! x 3 g
°’”ﬁ'"7<o&?fﬁ]“f_»f___'_v E o
b | 5 e o c. ouTPUT vOLTAGE < 4
| | s ) ¥Z X RMS SUPPLY VOLTAGE PER PLATE GASED ON MAXIMUM TRANSIENT PEAK PLATE
| [ CURRENT, OF 76 AMPERE PER PLATE
ey | [y S— 100
i |
! {
|
i 1
| |
1 )
28+ 100 200 300L 400 g 0 g T T 7765 06 7 08 0.9 0 ) 300 €00 800
RMS SUPPLY VOLTS IVOLTS PER PLATE RECTIFICATION EFFICIENCY () MINIMUM PLATE SUPPLY RESISTANCE PER PLATE (IN OHMS)

RATING CHART 1

RATING CHART 2

RATING CHART 3
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DYNAMIC CHARAGTERISTICS
250 FOR DESIGN ONLY - NOT
FOR RATING PURPOSES ,
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=z 7
& /
Z 150 >
D
o A
[¥8)
% 100
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ALTITUDE - THOUSANDS OF FEET

THIS CHART IS INCLUDED AS AN ILLUSTRATION OF THE AMOUNT
OF CURRENT DERATING NECESSARY IN A SPECIFIC APPLICATION
TO AVOID EXCEEDING THE MAXIMUM BULB TEMPERATURE. EACH
APPLICATION SHOULD BE CHECKED TO DETERMINE THAT THE
MAXIMUM BULB TEMPERATURE IS NOT EXCEEDED. EITHER
DERATING OR COOLING OR BOTH MAY BE NECESSARY.

CRITERIA FOR DERATINGS FOLLOWS :
|. VOLTAGE DERATING - TO KEEP BELOW BASE PIN ARC
OVER POINT,
2. CURRENT DERATING — TO KEEP BULB TEMPERATURE
BELOW MAXIMUM RATING.

ALTITUDE RATINGS

5993
?ﬂdl/ Type TE-10

(Generic Type 6X4)

APPLICATION NOTES

For reliable operation special consideration should be given
to the maximum ratings of the 5993. These ratings are limiting
absolute values and if exceeded may seriously impair the relia-
bility of the tube. Therefore, the equipment designer should de-
termine an average design value for each rating so that varia-
tions in supply voltages, load, and components do not cause
the absolute values to be exceeded. The bulb temperature
rating is an extremely important characteristic which should not
be exceeded if expected life is to be achieved.

Reliability and performance will be jeopardized if filament
voltage ratings are exceeded. Llife and reliability of perform-
ance are directly related to the degree that-regulation of the
heater voltage is maintained at its center rated value.

From Rating Chart |, operating conditions should be selected
to insure usage within the area of permissible operation with
choke or capacitor inputs.

To insure that the maximum peak plate current is not exceeded
a choice of operating values of d-c output current per plate and
rectification efficiency should be made such that they fall within
the area of permissible operation of Rating Chart Il

Rating Chart 1l graphically represents the relationship be-
tween the maximum a-c plate supply voltage per plate and the
minimum plate supply resistance per plate to prevent maximum
transient currents from exceeding the peak surge current rating
of the tube. The plate supply resistance Rs = R(sec) -+ N’R{pri}
+ Ra, where

R(sec) -— d-c resistance of each section of transformer secondary,
N = Transformer voltage step-up ratio per section,
R{pri}) = d-c resistance of transformer primary,

Ra = d-¢ resistance of added series resistance per plate.

The addition of inductance would allow a reduction of the minimum
value specified for Rs provided the reactance added is not too small
as to cause the maximum peak surge plate current and maximum
steady-state peak plate current ratings to be exceeded.

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 and cumulative. Interpolation within this chart will give
the designer a general idea of the life expectancy and relia-
bility 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 con-
servatively used this tube has a life expectancy of 10,000 hours.

3,
27 MAX —— ——————f

3,
732

7 MAX '

2

MEASURED AT %, DIA
ON BULB

BASE DIAGRAM
(BOTTOM VIEW])

2% max —

NOTE -

NUMBERS INDICATE PIN
LLOCATIONS IN ACCORDANGE
WITH RTMA STANDARDS & ARE
FOR REFERENCE ONLY

FOR HIGH ALTITUDE OPERATION NO CONNECTIONS
SHOULD BE MADE TO UNUSED PINS.

OUTLINE DRAWING



FULL-WAVE
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5993
?’ﬂdl/ Type TE-10

{Generic Type 6X4)

rGETTER RESERVE FOR LONG LIFE

EXTRA MICA AT TOPTO
PREVENT LEAKAGE FROM
GETTER FLASH

THREE BULB SNUBBING MULTI—

POINTED MICAS FOR
VIBRATION RESISTANCE

EXTRA CATHODE TAB TO
DAMPEN CATHODE VIBRATION

HEAVY PLATES WITH
STRENGTHENING RIBS

FIVE THRU SIDE RODS MAKE
RIGID MOUNT STRUCTURE

LARGE CATHODE AREA AND
INCREASED SPACING

NICKEL SLEEVES ON TUNGSTEN
HEATER LEGS PROVIDE STRONG
SWAGED WELD

CHOICE OF PIN ELEMENT
CONNECTION PERMITS HIGH
ALTITUDE OPERATION

SOLID EXTRUDED CERAMIC
HEATER INSULATOR AND
COILED HEATER PROVIDE
RELIABLE LONG LIFE HEATER

STRUCTURAL FEATURES OF 5993 PROVIDE HIGH RELIABILITY AND LONG LIFE

THE Gonclir”CORPORATION

Koo Gonk’ Drvision,

EATONTOWN, NEW JERSEY

West Coast Sales & Service: 117 E. Providencia Ave., Burbank, Calif.
Export Sales & Service: Bendix International Division,
205 E. 42nd St., New York 17, N.Y.
Canadian Distributor: Computing Devices of Canada, Ltd., P.O. Box 508,
Ottawa 4, Ontario



Bendix Aviation Corp.

Bendix TE-55

Red Bank Division Page 1 of 1
Electron Tube Plant February 19, 1957
Eatontown, New Jersey
TYPE 6082A (Tentative Data)
Reliable Hard Glass Low-Mu Twin Power Triode
MECHANICAL DATA
Coated unipotential cathode
Qutline drawing . . . . . Bulb . T-12
Base . . « . +« « « .+ . .+ . Large wafer octal 8-pin B8-94
Maximum bulb iemperature . . . . . . 300°C
Maximum diameter. . . . . . . . o o 1 23/32
Maximum seated height 311/16
Maximum overall length . . . . . . . .+ . .« . 41/4
Pin connections
Pin 1 #2 triode grid Pin 5 #1 triode plate
Pin 2 #2 triode plate Pin 6 #1 triode cathode
Pin 3 #2 triode cathode Pin 7 Heater
Pin 4 #1 triode grid Pin 8 Heater
Mounting position . . . . . . . . . . . . any
Life expectancy . . . . . .+ .« .+ .« . 10 000 hrs
ELECTRICAL DATA
Ratings
Heater voltage (acorde). . . . .« .« . . .« . 26.5 volts
Maximum plate voltage . . e e e e s 250 volts
Maximum heater-cathode voltage .. e e 450 volts
Maximum d-¢ plate current {each sectlon) 125 mA
Maximum plate dissipation (each section) 13 watts
Maximum grid resistor (cathode bias) 1.0 meg
Maximum positive d-c grid voltage 0 volts
Typical operating conditions and characteristics
Heater voltage (acordc). . . . . . . . . . 26.5 volts
Heater current . . . . .+ .+ .+ « .+ .+ . . 0.6 amps
Flate voltage e e e e e e e e e e 135 volts
Plate current . . . . . . . . 125 mA
Transconductance . . , . 7000 pmhos
Plate resistance e e e e e e e e s 280 ohms
Amplification factor . . . . . . . . . 2
Cathode bias resistor . . . . . . . . . . 250 ohms
Plate dissipation . . . . . . . . . 13 watts

from JETEC release #1874, March 18, 1957
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(Generic Type 6AQ5/6005)

RELIABLE HARD GLASS MINIATURE
BEAM POWER AMPLIFIER

DESCRIPTION

This miniature beam power amplifier is one of the
Bendix Red Bank line of reliable vacuum tubes specifically
designed for aircraft, military and industrial applications
where freedom from early failures, long average service
life, and uniform operating characteristics are extremely
important. Each tube is given a 45-hour run-in under
various vibration and shock conditions likely to be en-
countered 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 addition, this tube is designed for use in equipment
with high ambient temperatures and where high levels of
vibration, shock and other accelerations are encountered.
Careful exhaust to a high degree of vacuum with thorough
outgassing of all elements with electron bombardment is
employed to ensure long life expectancy. A hard glass
(nonex) bulb and stem with nickel pins are used. These,
together with a conservative design center of cathode
temperature, permit operation of these tubes up to bulb
temperatures of 300°C, in contrast to an average of
175°C for soft glass bulbs. In addition, because of the
lower expansion of the tungsten-nonex seal (about one-
third that of conventional lime or lead glass), greater
resistance to thermal shock is obtained. The nickel
pins are gold plated to assure excellent contact resistance
throughout life with freedom from corrosion.

This tube employs pressed ceramic spacers, instead of
micas, for element separation. High temperature metal
snubbers are used to snub the tube structure with respect
to the bulb. Mica when used in contact with the hot
cathode, deteriorates rapidly under shock and vibration
conditions. Ceramic eleminates this problem and, further-
more, reduces damage caused by fatigue failure of parts.

cuarT 1. ELECTRICAL RATINGS*

Heater Voltage (AC or DC)**_ ... 6.3 volts
Heater Current ... ... 0.6 amps
Plate Voltage (Maximum DC).... .. . 300 volis
Screen Voltage (Maximum DC). ... . 275 volts
Peak Plate Voltage {Max. Instantane-

ous)* K 550 volts
Plate Dissipation {Absolute Max.})*** 14.0 watts
Screen Dissipation (Absolute Max.}*** 2.0 watts
Cathode Current (Max. Instantaneous

Peak Value) ... ... 100.0 mA
Heater-Cathode Voltage (Max.).......... +450 volts
Grid Resistance (Max.)..........._ ... 0.1 megohm
Grid Voltage (Max.). ... -+ 5.0 volts

(Min). . —200.0 volts

Cathode Warm-up Time ... 45 seconds

(plate and heater voltage may be
applied simultaneously)

*To obtain greatest life expectancy from tube, avoid designs where
the tube is subjected to all maximum ratings simultaneously. See
application notes.

The heavy-gauge heater construction, together with a
pure alumina insulator, permits operation at high heater-
cathode voltages. The large area cathode operating at
moderate temperatures gives long service life. Small mass
of the tube elements, multi-pillar mount locked together
with eyelets, and increased electrode spacing provide
rigidity, strength, and increased ability of the tube to
withstand shock and vibration.

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

cHarT 2. MECHANICAL DATA

9-Pin Miniature Nonex Glass—

Base. Gold Plated Pins
Bulb . Nonex Glass—Té;
Max. Overall Length........._.............. 3”

Max. Seated Height ... 23"

Max. Diameter ... /%
Mounting Position .____._.................. any

Max. Altitude™*** ..

Max. Bulb Temperature_................_.__.

Max. Impact Shock..........__.________.

Max. Vibrational Acceleration......___... 50G
(100 hour shock excited fatigue
test, sample basis)

Life Expectancy ...

80,000 feet
300°C

10,000 hrs.

**Voltage should not fluctuate more than =+ 5%.
***See altitude chart on page 3.

THE Fondlir” LORPORATION

Red onk’ DIvisION,

EATONTOWN, NEW JERSEY

Publication No. R 610-26 {Supersedes No. R 62-7)

Printed in U.S.A.



MINIATURE BEAM POWER AMPLIFIER

6094
?ﬂdl/‘/ Type TE-18

(Generic Type 6AQS5 *6005)

ELECTRICAL CHARACTERISTICS AND TEST DATA

CHART 3. TEST CONDITIONS AND CHARACTERISTICS LIMITS

All Tubes are Stabilized for 45 Hours Under Test Conditions and

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

CHART 4. SPECIAL TESTS

DESIGN
CHARACTERISTIC SYMBOL MIN. CENTER MAX. UNITS
PRODUCTION TESTS In addition to the production and design fests shown
Heater Current It 560 600 640 mA in Chart 3 other tests are performed on a sampling
Heater-Cathode Leakage Thk — — + 25 uAde basis to assure a high outgoing quality level. See
Grid Current il — — 0.5 uhAdc below.
Plate Current Ib 33 45 57 mAdc
Screen Current 194 0 30 7.5 mAdc TEST CONDITIONS DURATION
Transconductance Sm 3000 4100 5200 umhos i
ke R . On 2/, Min.
Power Output Ef=:5.7 v, N Po — — 15%, "F“'” Cycling 0 2V, Min. 3,000 On-Off
Power Qutput Po 3.4 L watts Life Test Ef = 7.5 Ehk =300 Vac Cycles
{ut off Plate (u-rre.n' (Ect == - 60 Vdc) ib u 200 uAdc i T Under " Test
Short and (onl‘l‘quny N L'Ifg T e;np. Conditions™” 1,000 Hours
A F. Noise e e Bulb Temp. 300°C
- Life ""Expectancy” Under *'Test
B - DESIGN TESTS A Test Conditions” 10,000 Hours
Vibration: 25 cps., 2.5 G. Ep ~ — 150 mVac
protion: = 8 _ . 506—Shock
Ed=—25v.D.C.  Rp— 2,000 ohms High Level Excitatio 100 Hours
Eb. Ec2=1250v. D.C. Fatigue Test atien
- 18/sec. rep. rate
Grid Emission Test Ef =7.0 v. I —2.0 uhdc 1
Time — 2 minutes Shock 500 20 Impacts
. | - — ol
Capacitance | Cgp i 7];27%>777 ‘~45____ 18 vutds Altitude Test 60,000 Feet 5 Minutes
Cin 7.0 8.3 10.0 vufds - - : - -
Cout 4.0 53 6.0 wofds Glass Strain Test Boiling Water 3 Minutes in
R E -— to lce Water Each
Plate Resistance Rp 32,000 — — ohms - - - _ _ -
ELECTRODE: Ef Eb Ec2 Ed Ehk . 100% Test—Microscopic Inspection
-~ e e — Mount Inspection . R
6.3 of 30 Possible Trouble Points
TEST CONDITIONS: volts 250 Vdc 250 Vdc —12.5 Vdc =+ 450 Vdc
CHART 5§ CHART &
AVERAGE PLATE CHARACTERISTICS AVERAGE PLATE CHARACTERISTICS
PENTODE CONNECTION TRIODE CONNECTION
Ez= 6.3 VOLTS SCREEN= 250 VOLTS E.= 63 VOLTS
200 200
< *i0 *IO—(
!
T | . ; < ./0
150 — 5 150
A e s e e %
w GRID VOUTS Ecso T x O ;
3 i c o o 10
% 100 - e - 3100 i &
; 5 w | / —20
i 1 P [
: . I < / -30
g 1 -lo z P \
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-15 / : |40 !
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— | Lt A |
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PLATE VOLTS PLATE VOLTS




MINIATURE BEAM POWER AMPLIFIER

CHART 7
ALTITUDE RATINGS
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THIS CHART IS INCLUDED AS AN ILLUSTRATION OF THE AMOUNT
OF DISSIPATION DERATING NECESSARY IN A SPECIFIC APPLI—
CATION TO AVOID EXCEEDING THE MAXIMUM BULB TEMPER-
ATURE. EACH APPLICATION SHOULD BE CHECKED TO DE-

TERMINE THAT THE MAXIMUM BULB TEMPERATURE IS NOT
EXCEEDED. EITHER DERATING OR COCLING OR BOTH MAY

BE NECESSARY

CRITERIA FOR DERATING FOLLOWS:

|. VOLTAGE DERATING—TO KEEP BELOW BASE PIN ARC
OVER POINT.
2.DISSIPATION DERATING-—TO KEEP BULB TEMPER-
ATURE BELOW MAXIMUM RATING.

CHART 8. EFFECT ON LIFE OF INCREASED RATINGS

6094
7 7ﬂdl/’/ Type TE-18

{Generic Type 6AQS5.6005)

APPLICATION NOTES

Special attention should be given to the temperatures
at which the tubes are to be 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 imposed on
the tube and will be reduced appreciably if absolute maxi-
mum ratings are exceeded. Both reliability and per-
formance will be jeopardized if filament voltage ratings
are exceeded. Life and reliability of performance are
directly related to the degree that regulation of the
heater voltage is maintained at its center rated value.

This tube is constructed using nonex glass and thus can
withstand higher ambient temperatures in operation. How-
ever, the bulb temperature should never exceed 300°C
at its hotiest 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 altitude rating chart
shows the correct voltage derating necessary for various
altitudes. However, the dissipation derating is only ap-
proximate and must be measured for each application

\ l_See'_ule' OPERATING CONDITIONS because of the additive effects mentioned above.
RATPI‘:I;::" otes When used with A.C. on plate and screen with an in-
CHARACTERISTIC CONSERVATIVE TYPICAL MAXIMUM ductive load such as in servo discriminator circuits, suffi-

Heater Voltage 63V =+ 29, 6.3V 59, 6.3V =~ 10, cient unshunted resistance in series with the screen should
Plate Voltage 200 Vac " 750 Ve 200 Vde be used to avoid damage to the tube during that portion
Screen Voltage 200 Vde 250 Ve 775 Vie of the cycle when the plate may be negative with respect
Peak Plate Voltage 400 v 500 v 550 v to the screen. i
Plate Coront (Av.) 25 mA 40 i Ty Chart 8 is presented to emphasize the dangers of oper-
P — (A'v) Tmh A mh A ating simultaneously at or near all maxima. In general,
Cathode Corrert (P;k) oA &5 A 100 A the effect on life of operation at increased ratings is
WK Voitage 200V 0V 450V additive and cumulative. Interpolation within this chart
Grid Resistance 25,000 ohms 75,000 ohms 100,000 ohms will give the deSIQner a generol idea of the life expec-
Bulb Temperature 200°¢ e wee tancy and reliability of his application. Each proposed
Airode 520 000 50,000 §0.000° application should be life tested under maximum environ-
Vibration 2'G '56 H')G~ mental conditions in order to check that the design gives
TiFE EXPECTANCY CAXINON HioH WEDIOR the desired reliability. When conservatively used this tube
has a life expectancy of 10,000 hours.
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MINIATURE BEAM POWER AMPLIFIER 6094
7».{/ Type TE-18

{Generic Type 6AQ5./6005)

GETTER RESERVE FOR LONG LIFE.

SLOTS BETWEEN CATHODE AND -~
GRID TO REDUCE LIKELIHOOD /
OF LEAKAGE. HIGH TEMPERATURE METAL SNUB-
BERS USED TO SUPPORT MOUNT
= IN BULB.
24 7.
HEAVY RADIATORS CONNECT Lo s =7
GRIDS TO THROUGH SUPPORTS- L ‘ 7
MULTIPLE WELDS. ot CATHODE TAB—HEAVY AS POSS-
; IBLE CONSISTANT WITH NEED TO
“ Svga=; = vyl B w PREVENT HEAT LOSS FROM CATH
“aalld il ODE-ONLY TAB IN STRUCTURE.
i il

LARGER CATHODE AREA &
INCREASED ELECTRODE SPACING

ACTION & REDUCE SECONDARY

/ GRID EMISSION EFFECT.

TIIT
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! ‘ / BEAM RODS GIVE PROPER "BEAM"
|

I

AN
I

HEAVY GRID SIDE RODS \

EYELETS LOCK STRUCTURE
TOGETHER.

NN
l“;““
I

\
| | PRESSED & PUNCHED CERAMIC
‘ ‘Ji SPACERS PROVIDE STABLE

i ELEMENT SEPARATORS 8 RE-

X rr

- DUCE GAS RELEASE AT HIGH
EH TEMPERATURE.

IENERRERRES

STEM LEADS EXTEND THROUGH
MOUNT STRUCTURE TO PROV—
IDE STRENGTH.

SOLID EXTRUDED CERAMIC HEAT-
ER INSULATOR & COILED HEATER
PROVIDE RELIABLE LONG LIFE.

NICKEL SLEEVES ON TUNGSTEN
HEATER-LEGS PROVIDE STRONG
SWAGED WELD.

HEAVY HEATER BUS— PROVIDES
FIRM ANCHORING.

NICKEL PINS—GOLD PLATED HIGH TEMPERATURE GLASS USED
FOR LOW CONTACT RESIS- FOR STEM & BULB- FREEDOM
TANCE AND FREEDOM FROM FROM GAS RELEASE & ELECTRO-
COROSION. LYSIS AT HIGH TEMPERATURE.

BUTTON STEMS- STRENGTH IN
ALL PLANES.

STRUCTURAL FEATURES OF 6094 PROVIDE HIGH RELIABILITY AND LONG LIFE.

THE oo’ LORPORATION

FW?UHKDIVISION, EATONTOWN, NEW JERSEY

West Coast Sales & Service: 117 E. Providencia Ave., Burbank, Calif.
Export Sales & Service: Bendix International Division,
205 E. 42nd St., New York 17, N.Y.
Canadian Distributor: Computing Devices of Canada, Ltd., P.O. Box 508,
Ottawa 4, Ontario
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7’/’0'/,':9 1.'Iypoe g 22

(Generic Type 5Y3GT)

FULL-WAVE RECTIFIER

ELECTRICAL RATINGS*

Heater voltage*™™* . . ... 5.0 volts
Heater current ... 1.7 amps.
Peak inverse voltage...__.._................. 1550 volts (max.)

Peak plate current (per plate) ........... 415 mA (max.)

Peak surge current (per plate}._.......... 1.4 amps. (max.}
AC plate supply voltage and DC out-

put currents ... See Rating Chart |
Cathode warm-up time_ ... 45 seconds

Total effective plate supply impedante
—per plate ... See Rating Chart Il

*To obtain greatest life expectancy from tube, avoid designs where the tube is
subjected to all maximum ratings simultaneously.

**Voltage should not fluctuate more than +5%.

TYPICAL OPERATION

Input to Filter
Copacitor  Choke

Heater voltage {volts). ... .. ... 5.0 5.0
Heater current {(amperes) ... . . 1.7 1.7
RMS plate supply voltage (volts per plate)....350 500
Input condenser (pfl ...l 4 —
Input choke (henries). ... ... — 10
DC output current (mA). 125
DC output voltage (volts) 390

DESCRIPTION

This full-wave, high-vacuum rectifier is one of the Bendix
Red Bank line of reliable vacuum tubes specifically de-
signed for aircraft, military and industrial applications
where freedom from early failures, long service life, and
uniform operating characteristics are extremely important.
Each tube is given a 45-hour run-in under various over-
load, vibration, and shock conditions likely to be en-
countered in service. lhis run-in serves to reduce early
failures by eliminating tubes with any minor defects that
might lead to failure under actual operating conditions.

Heavy gauge heater construction together with a pure
alumina insulator reduces the likelihood of heater failure.
A large area cathode operating at moderate temperatures
gives longer service life and freedom from arc-overs. An
eight-pillar mount structure and the button-type stem pro-
vide o strong assembly that will stand up under extreme
conditions of vibration and shock. The tube requires an
8-pin octal socket and can be mounted in any position.
Adequate ventilation should be provided.

The tube is designed to replace the 5Y3-GT and similar
types in applications where severe environmental condi-
tions are encountered, especially in airborne equipment.
The cathode type structure instead of a filament structure
insures against filament breakage under shock and vibra-
tion. The arc-resistant, compound-filled, melamine base
with inter-pin barriers permits operation to an altitude of
80,000 feet. (See Altitude Ratings, Page 3)

PHYSICAL CHARACTERISTICS*

Base ...l Intermediate shell octal 5-pin
(Melamine—with barriers)

Bulb ... T1-9

Max. overall length.. ... ... .. 3.375 in.

Max. seated height..........__.__. . 2.880in.

Max. diameter ... 1.320 in.

Mounting position ... Any

Max. altitude™*™ ... 80,000 ft.

Max. bulb temperature****._____ . 200° C.

Life expectancy..................... . 10,000 hrs.

***See ‘‘Altitude Ratings'' Page 3

****Temperature measurement made with "‘Tempilag’'

THE Gponolir” LORPORATION

Fed Gonk’ DivisION,

EATONTOWN, NEW JERSEY

Publication No. R 62-1 (Supersedes No. R 54-26)

Printed in U.S.A.
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THIS CHART IS INCLUDED AS ANJL LUSTRATION OF THE AMOUNT OF
CURRENT DERATING NECESSARY IN A SPECIFIC APPLICATION TO
AVOID EXCEEDING THE MAXIMUM BULB TEMPERATURE. EACH AP-
PLICATION SHOULD BE CHECKED TO DETERMINE THAT THE MAX-
IMUM BULB TEMPERATURE IS NOT EXCEEDED. EITHER OE-
RATING OR COOLING.OR BOTH MAY BE NECESSARY.
CRITERIA FOR DERATINGS FOLLOWS:-

i. VOLTAGE DERATING- TO KEEP BELOW BASE PIN ARC

OVER POINT.

2. CURRENT DERATING-TO KEEP BULB TEMPERATURE
BELOW MAXIMUM RATING.

ALTITUDE RATINGS

6106
hy. Type TE-22

(Generic Type 5Y3GT)

APPLICATION NOTES

For reliable operation special consideration should be given
to the maximum ratings of the 6106. These ratings are limiting
absolute values and if exceeded may seriously impair the reli-
ability of the tube. Therefore, the equipment designer should
determine an average design value for each rating so that vari-
ations in supply voltages, load, and components do not cause
the absolute values to be exceeded. The bulb temperature rat-
ing is an extremely important characteristic which should not be
exceeded if expected life is to be achieved.

Reliability and performance will be jeopardized if filament
voltage ratings are exceeded. Llife and reliability of perform-
ance are directly related to the degree that regulation of the
heater voltage is maintained at its center rated value.

From Rating Chart |, operating conditions should be selected
to insure usage within the area of permissible operation with
choke or capacitor inputs.

To insure that the maximum peak plate curren* is not ex-
ceeded a choice of operating values of d-c output current per
plate and rectification efficiency should be made such that they
fall within the area of permissible operation of Rating Chart I,

Rating Chart I graphically represents the relationship be-
tween the maximum a-c plate supply voltage per plate and the
minimum plate supply resistance per plate to prevent maxi-
mum transient currents from exceeding the peak surge current
rating of the tube. The plate supply resistance Rs = R(sec) +
N’R(pri) + Ra, where

R{sec) = d-c resistance of each section of transformer secondary,
N =: Transformer voltage step-up ratio per section,
R(pri} = d-c resistance of transformer primary,

Ra = d-c resistance of added series resistance per plate.

The addition of inductance would allow a reduction of the minimum
value specified for Rs provided the reactance added is not too small
as to cause the maximum peak surge plate current and maximum
steady-state peak plate current ratings to be exceeded.

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 and cumulative. Interpolation within this chart will give
the designer a general idea of the life expectancy and reli-
ability 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 con-
servatively used this tube has a life expectancy of 10,000 hours.

317 MAX
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FULL-WAVE RECTIFIER

6106
7»”./// Type TE-22

(Generic Type 5Y3GT)

ELECTRICAL CHARACTERISTICS AND TEST DATA

TEST CONDITIONS AND CHARACTERISTIC LIMITS

SPECIAL TESTS*

In addition to the production and design tests shown
under ‘‘Electrical Characteristics and Test Data’,
other tests are performed on a sampling basis to
assure a high out-going quality level. See below:

TEST CONDITION DURATION
All Tubes are Stabilized for 45 hours under Test Conditions and on 2, min
Heater Cycling of 2! r 3,000 On-Off
2G Vibration at 30 cps prior to 100% Testing. Life Test a min. cycles
Ef =— 5.5 Vac
TEST DESIGN . Boiling water to Ice | 3 minutes in
CHARACTERISTICS CONDITIONS SYMBOL MIN. CENTER MAX. UNITS Glass Strain Test woler oo
PRODUCTION TESTS
Life Test ?“‘f?ﬁ“' 1,000 hours
Heater Current A I1f 1.6 1.7 1.8 Aac onattions
Operation B Io 130 140 . mAdc Hug'h Level 50 g §h0(k Excitation: 100 hours
Fatigue Test 18/sec. rep. rate
Emission (1) ¢ I 145 - - mAdc Altitude Test 60,000 Feet 5 minutes
Emission (2) ¢ fzs 145 _ - mAdc Life Expectancy Test Under Test Conditions 5,000 hours
Short and Continuity R 100% Test-Microscopic Inspection
Mount Inspection . .
DESIGN TESTS of 15 possible Trouble Points
Vibration: 2.5 6, 25 cps *For additional specifications consult MIL-E-1/203 specification for
the 6106.
Insulation of Electrodes D R 100 — — megohms EFFECT ON LIFE OF INCREASED RATINGS
TEST CONDITIONS Ef Epp/p Es Ep RL L | Ipp/p
See also
RATING CONDI S
Units Vdc Vac Vdc Vdc ohms uf | ohms Application Notes OFE G CONDITION
A 5.0 RATING OR
CHARACTERISTIC CONSERVATIVE| TYPICAL | MAXIMUM
5.0 4 2750 4 *
8 0 Heater Voltage 5.0VE29% [5.0VE5ei5.0vE10%
¢ 5.0 75 Plate Supply Voltage 300 Vac 350 Vac 450 Vac
D 5.0 1500 Peak Plate Current 300 mA 350 mA 415 mA
*Adjust with tube having Etd — 60 Vdc @ 125 mA dc per plate to give lo = 140 mA _D-C Output Current 110 mA 125 mA 150 mA
Bulb Temperature 150° 175° € 200° €
Altitude 0-20,000" 60,000 80,000
Vibration 16 26 56
LIFE EXPECTANCY MAXTMUM HIGH MEDIUM
80, 600,
. At1 MAXIMUM RECTIFICATION MINIMUM SOURGCE |RESISTANCE
78 3 EFFIGIENCY TO| KEEP %rum TO |KEEP SURGE [CURRENT
[} 4] STATE|PEAX CURRENT|IN WITHIN RATING
: RATING
70| + k{
! &,
) Y\ BASED| ON MAYIMUM 500
| STEADY STATE PEAK »
[1-1 .1 S T F PLATE| CURRENT OF 5
1 N4/6 MA PER RLATE 2
00 +
; 3 :
—~ 1 z J i vano*
3 ' e G o w /
2 % + 1 AREA (OF PEﬁF‘SSiB 3 3
« : & | orer4TiON a
Y !adea oF sERmISSIB o ; "
;‘z‘h-_-:_—-o;sn_fngn_-— P : : :300
3 4o : z \ 2 BASED ON MAXIMUM
2 | 5 I TRANSIENT PEAK PLATE
w | w o CURRENT DF |.4 AMPERE;
z . @ \ > PER PLAT
(-4
2 s i % % %
| © a
o | o S 20
3 1 g " < 0.¢ duUTPUT VOLTAGE ®
- : - V2 x RMS SUPALY VOLTAGE PER "
2 20 ' © 2 ~ PLATE ps
| x
1
1
| 10
10 : 10
|
i
0 5106 200 300 400 300 o os  oe 07 08 o9 1o o 100 200 200
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RATING CHART 1

RATING CHART 2

RATING CHART 3



FULL-WAVE RECTIFIER 6106
S &ondi” Type TE-22

{(Generic Type 5Y3GT)

EXTRA MICA AT TOP TO
PREVENT LEAKAGE FROM
GETTER FLASH

GETTER RESERVE FOR LONG
LIFE [

EXTRA CATHODE TAB TO
DAMPEN GATHODE .
VIBRATION

n I||

||| ||||’ ‘||||1|
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] \HHIINII!I\I\M I lmu
. \

HEAVY PLATES - WITH
4 STRENGTHENING RIBS-

EYELETS TO LOCK STRUCTURE /
SECURELY

[ 10

LARGER CATHODE AREA &
INCREASED SPACING

EIGHT THRU SIDE ROQDS
MAKE RIGID MOUNT -
STRUCTURE

MICAS HAVE MULTI-POINT
BULB CONTACT FOR
VIBRATION RESISTANCE

SOLID EXTRUDED CERAMIC
HEATER INSULATOR AND

COILED HEATER PROVIDE —
RELIABLE LONG LIFE HEATER

BUTTON STEM-STRENGTH
IN ALL PLANES

ARC RESISTANT BASE -
FILLED WITH POLYESTER
POTTING COMPOUND FOR
HIGH ALTITUDE OPERATION

NICKEL SLEEVES ON TUNGSTEN
HEATER LEGS-PROVIDE
STRONG SWAGED WELD

STRUCTURAL FEATURES OF 6106 PROVIDE HIGH RELIABILITY AND LONG LIFE

THE Gomolir” LORPORATION

Fedadh/fDIVlSION, EATONTOWN, NEW JERSEY

West Coast Sales & Service: 117 E. Providencia Ave., Burbank, Calif.

Export Sales & Service: Bendix In'ernahonal Dmsmn
205 E. 42nd St., New York 17,

Canadian Distributor: Computing Devices of anadu, L'd., P.O. Box 508
Ottawa 4, Ontario ’
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6116

elldl/'l/ Type TK-62

REFLEX KLYSTRON

{THERMALLY TUNED)

MAXIMUM RATINGS
(ABSOLUTE VALUES)

Resonator Voltage ... 350 volts D.C.
Reflector Voltage ... —350 volts D.C.
Filameni Voltage ............ 6.3 = 8% volts

Gun Cathode Current 32 ma.D.C.

Diode Plate Dissipation_........._...______.__ *see note below
Diode Voltage -...cooooooiiii —350 volts D.C.
Heater-Cathode Voltage................____. =+100 volts D.C.

*Note: Power inputs as high as 16.5 watts may be applied to the diode
when the frequency of the klystron is above 8500. Tuner power in
excess of 10 watts may permanently damage the tuning structure, if
applied when the tube is tuned below 8500 Mc.

DESCRIPTION

The 6116 (Bendix® Type TK-62) tube is a ruggedized
low voltage thermally tuned X-band reflex klystron, de-
signed for use as a CW power source over the frequency
range of 8500 to 9660 Mc./sec. Thermal tuning of the
klystron is accomplished by means of a diode included
within the vacuum envelope, the plate of which comprises
one wall of the klystron cavity. As diode voltage, and
hence current, is increased, expansion of the plate results
in corresponding changes in the klystron cavity gap spac-
ing causing the tube to tune. The tuning speed over the
required frequency range is .7 to 3 seconds.

With the exception of the diode tuner, the 6116 may
be considered a ruggedized version of the 2K45 with
equivalent outline dimensions and electrical characteristics.

The ruggedization feature of the tube permits it to be
operated under severe vibration environments without
sacrifice of frequency stability. Under vibration conditions
of 10g acceleration at 50 cycles, the maximum frequency
variation is & 1.3 Mc./sec.

The tube has coaxial output as shown in the accom-
panying photograph and outline drawing, and is coupled
to the waveguide circuit through a transducer identical to
that used for the type 2K45 and 2K25 klystrons. Details
of this transducer can be found in the Military Number
227 JAN specification sheet.

TYPICAL OPERATING CONDITIONS

Frequency ... 8500 to 9660 Mc./sec.
Resonator Voltage..............._. 300 volts D.C.
Reflector Voltage
@ 9660 Mc./sec.............. —95 to —145 volts D.C.
Filament Voltage.................__ 6.3 = 8% volts
Gun Cathode Current...__.______. 32 mA D.C. {max.)
Tuner Diode Current..........__ 5 to 36 ma (D.C.)
Tuner Diode Voltage ... 170 to 275 volis D.C.

PHYSICAL CHARACTERISTICS

® Base: Small octal 8-pin, B8-21, Low Loss Phenolic
Wafer, Modified for coaxial output lead as shown on

outline drawing.

® Coupling to Wave Guide: Coaxial output fits standard

transducer per 227 JAN.

® Cooling: Convection.
® Mounting Position: Any.
® Cavity: Integral with tube.
@ Bulb: Metal.
THE Gponclir”LORPORATION
Ked Bonk’ DIVISION, EATONTOWN, NEW JERSEY

Publication No. R811-25

Printed in U.S.A.



REFLEX KLYSTRON

(THERMALLY TUNED)

6116

&ondi” Type TK-62

ELECTRICAL CHARACTERISTICS & TEST CONDITIONS

Test Conditions and Specification Limits

LIMITS
TEST CONDITIONS SYMBOL UNITS
MIN. MAX.
PRODUCTION TESTS:
Total Reflector Current: Er = — 150 Vdc; t = 120 sec.(min) Ir: — 5.0 pAdc
Reflector Leakage: Er = —150 Vdc Ir: — 3.0 rAdc
Reflector Gas Current: Er = —150 Vdc Ir: —_ 1.0 pAdc
Cathode Current (1}: Er = —150 Vdc Ik1: — 32 mAdc
Reflector Voltage: Er (Mode A)/Max. Po Er: —95 —145 Vdc
@ 9660 +=0.3% Mc.
Emission (1): Ef = 5.8, Er = — 150 Vdc Alk1/1k1: — 0.15
Emission (2): Ef = 5.8;1k2 = 20 mA ATk2/1k2: _— 0.10
Thermal Tuning Time (1): = 9660 to 8500 Mc. t: 0.7 3.0 sec.
Thermal Tuning Time (2): F = 8500 to 9660 Mc. t: 0.7 3.0 sec.
Power Output: Ef — 5.8; F from 8500 to 9660 Mc. Po: 20 —_ mW
DESIGN TESTS:
Electrode Insulation: 300 Vdc Tube Cold Rk1-rs: 2.0 —_ Meg.
Rk2-rs: 2.0 — Meg.
RF1-rs: 2.0 — Meg.
Heater Current (1}: If1: 465 570 mA
Heater Current (2): I1f2: 720 880 mA
Insulation: Eh-K1 = #1100 Vdc IhKT: — 100 pAdc
Bump: Ef — 5.8;
Er (Mode A)/Max. Po APo/Po — 0.10
@ 9660 #+0.3% Mc.
Thermal Tuning Range: Ef = 5.8 V; Er (Mode A)/Max. Po Max. F 9660 — Mc
Pp = 1.0 to 9.0 watts Min. F: — 8500 Mc
Tuner Diode Voltage Drop (1): ]| 1k2 = 10 mAdc ED: 170 218 Vdc
Tuner Diode Voltage Drop (2): | 1k2 = 28 mAdc ED: 225 274 Yde
Tuner Diode Voltage (1): F=9660 +0.03% Mc. ED: 170 230 Vdc
Er (Mode A)/Max. Po
Tuner Diode Voltage (2): F=9080 =0.3% Mc. ED: 200 260 Vdc
Er {(Mode A)/Max. Po
Tuner Diode Voltage (3): = 8500 *+0.3% Mc. ED: 220 275 Vdc
Er (Mode A)/Max. Po
Tuner Diode Current (1): F = 9660 +=0.03% Mc. 1k2: 5 19 mA
Er (Mode A)/Max. Po
Tuner Diode Current (2): = 9080 +£0.3% Mc. 1k2: 13 28 mA
Er (Mode A)/Max. Po
Tuner Diode Current (3): F = 8500 +0.3% Mc. Ik2: 20 36 mA
Er (Mode A)/Max. Po
Electrical Tuning Range: Er (Mode A)/50% Max. F: 45 — Mc
Po: F from 8500 to 9660 Mc.
Vibration: Er (Mode A)/Max. Po at 9080 Mc;
Total Displacement — 0.080” AF: — #1300 Kc
F = 50 ¢ps, Position X1 and Y1
Z%MAX
—_— 15 max.

COAXIAL QUTPUT LEAD

NUMBERS ARE FOR REFERENCE ONLY
AND DO NOT APPEAR ON BASE.

OUTLINE DRAWING



REFLEX KLYSTRON

(THERMALLY TUNED)

6116
7?/7&)/ Type TK-62

AVERAGE CHARACTERISTICS

TYPICAL POWER OUTPUT
VS

FREQUENCY

REPELLER VOLTAGE
OPTIMIZED FOR EACH FREQUENCY

TYPICAL VARIATION

OF REPELLER VOLTAGE
VS
FREQUENCY
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File Catalog: Electron Tube Products 6]42
Section: Gas and Special Tubes ?ﬂdl/'l/ Type TD-9A

GAS DIODE VOLTAGE REGULATOR

DESCRIPTION

This tube is a sub-miniature voltage regulator of the
cold cathode type. It is designed for use as a voltage
reference source or a voltage stabilizing element in low
current applications where space conservation is a pri-
mary consideration. Its small size and wire lead termi-
nals permit it to be incorporated directly into the electrical
circuit in the same manner as small condensers or resistors,

thereby eliminating the need for any tube socket.

RATINGS PHYSICAL CHARACTERISTICS

Anode supply voltage ................ 300 volts DC Connections ... Tinned wire leads
Maxi di ter . . -in. .

lonization voltage* ... ... .. 250 volts DC (max.) AXIMUP GHAMETET. s 0.150-in. {max.)
Length — without leads ... _. 1.187-in. (max.)

Regulati It . 150 volt DC

egulation voliage 30 vo Mounting position ... . Any
Operating current range. ... 75 to 400 Lead length ... 1.25-in.
microamps.
Regulation over current range. . ... + 5% OPERATION NOTES
Ambient temperature range.......... —55°C. to +85°C. Sufficient resistance must be inserted in series with the

Regulation over ambient range*** + 5% tube to limit the current passing through the tube to 400

microamperes (steady state}). Maximum starting or surge

current should be limited to one milliampere. Tube regu-
*With anode circuit resistances adjusted to give anode current of
250 microamperes. lating characteristics will be impaired by excessive current

. . . during starting or by current surges. High circuit capacity
**With anode circuit resistance adjusted to give anode current of
250 microamperes as center value at room temperature. across the tube may cause the tube to oscillate leading

. - . ) to unstable operation with consequent poor or erratic
***With anode circuit resistance adjusted to give anode current of

250 microamperes at room temperature. regulation characteristics.

THE GFonclir” LORPORATION
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GAS DIODE VOLTAGE REGULATOR 6142
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File Catalog: Electron Tube Products
Section: Gas and Special Tubes

6144
“&endi” Type TT-1

NOISE DIODE

DESCRIPTION

This tube is designed for use as a noise source in HF
and UHF measurements. It is constructed to match the
characteristic impedance of a 50-ohm coaxial line. The
noise output is a direct function of anode current and is
controlled by varying the applied filament voltage. The
coaxial construction gives wide band operation thus per-
mitting use with any type of circuit — tuned or untuned.
Correct matching of impedances and a termination is

required to keep the VSWR aof the overall circuit to a

minimum.
TYPICAL STATIC
CHARACTERISTICS

R AT I N G s TYPICAko?s.‘;{A-I[-)l\ngH"r\YRPléCl'EEﬁISTICS
Anode voltage........ ... ... 30?m\;0):f§ D-C 120 | FILAMENT CURRENT: 2.5 AwP
Anode current.. ... 100 ma. D-C {max.) 100
Filament voltage ... 3.2 volts A-C or D-C
Filament current............__..__ ... 2.5 amp. *°
Anode dissipation_. ... 30 watts (max.) 60

Characteristic coaxial impedance 50 ohms

Frequencyrange ... 3000 megacycles
{max.)

16,000 ohms {min.)

T
0

ANODE CURRENT— MILLIAMPERES

i“
|
b
N
|

Dynamic impedance..............._...

o] 50 100 150 200 250 300
ANODE VOLTAGE — VOLTS

OPERATING CHARACTERISTICS

Since the tube operates under temperature limited can be accomplished by heat conduction through the

emission conditions, anode current is controlled by radio frequency plumbing, by air jet or by thermal

holding the ancde voltage constant and varying the
filament supply voltage or current. Maximum operat-
ing conditions with an anode dissipation of 30 watts

will require supplementary cooling of the anode. This

conduction through a mounting block. Anode dissi-
pation should be limited to 18 watts unless cooling
means are provided. Maximum anode hot spot tem-

perature should not exceed 400°F.

THE ZOIIJI' CORPORATION

Fed Gonk' Division,

EATONTOWN,

NEW JERSEY

Publication No. R34-7 {Supersedes No. 518-30C)

Printed in U.S.A




6144

pe TT-1

NOISE DIODE ?’ndl/'l/Ty

. METAL
Z INSULATION

N (. J e
\j »::;/
? S— LOSSY LINE
COMNECTOR INSULATED FOR TERMINATION
FLANGE
a8 COAXIAL LINE

TO EQUIPMENT |

I
; 2 STUD

FILAMENT CONNECTOR
~ FREQUENCY TR T B
T2000 MEGACYCLES T 2,401 1.725
L_750 MEGACYCLES _ 3.i78 | 3632 ,
‘A" AND"B” DIMENSIONS VARY WITH THE CENTER
FREQUENCY OF EQUIPMENT UNDER TEST

TUBE MOUNT
« ' ANODE VOLTAGE = 300 VOLTS '?,88?, ANODE VOLTAGE =300 VOLTS l:gg
E S I | \(/p
§ 08 N & 1000 I~ 100 =
z T e L] 3 500 — 50 z
2 ] T L 2
§O4 ] '.1" 100 EM\SW N o @
g 4 s0 G
% 560 1000 1500 2000 2500 3000 ‘OI.S 20 2. 2.2 23 2.4 2.5|
FREQUENCY-MGC FILAMENT CURRENT - AMP.
CALCULATED TRANSIT TIME CALCULATED MINIMUM LIFE
REDUCTION OF NOISE EXPECTANCY AND EMISSION CURVES
o B ¢ 8
———— 800 J' |
| 095 DIA 125DIA | 095DIA
0300IA. | 1 |

| |
i } 125DIA
| ; ; [ !
{ ! i i
e et 1 1.600 4%%5ﬂ1
375014 2%

FILAMENT PAIR |A-B'ORA-B
ANODE C

ANODE RETURN| B OR B

500HM COAX | B,B'-C

OUTLINE DRAWING



File Catalog: Electron Tube Products
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y: I

GAS NOISE SOURCE

RATINGS

Filament Voltage ... . ... ... 12 Volts
Anode Current ... 250 Ma D.C.
Filament Current ... ... 170 Ma D.C.
Tube Dissipation ... ... 20 Watts
Tube Voltage Drop_........................._. 80 Volts
Ambient Temp. Range ... . —A40°Fto
+165°F

DESCRIPTION

This tube is designed for use as a noise source in
super high frequency (SHF) measurements. it is constructed
for use with the RG-49/U and RG-50/U waveguides to
provide noise in the 3.7 - 7.6 cm waveband. When used
in the standard mount assembly, it functions as an untuned
termination over the entire recommended transmission
bandwidth of the guide.

The run-start switch shown in the typical circuit provides
the high voltage surge or spike necessary to initiate the
discharge. In the start position, current passes through the
filament at the cathode end of the tube preheating the
filament and assisting in starting the discharge. As the
switch is released to the run position, a high surge voltage
dppears momentarily across the tube, caused by the col-
lapse of the magnetic field in choke “'L”. This high voltage
initiates the discharge in the tube which is then sustained
by the power supply voltage and stabilized by the re-
sistance R2. External power is no longer supplied to the
filament once the discharge is established. Filament tem-
perature is maintained by the tube current and is evi-
denced by a hot spot on the filament structure.

OPERATING CHARACTERISTICS

The use of pure inert gas eliminates the dependence
of noise output on the operating temperature. The noise
source is available for measurement at zero warm-up time
with little change due to ambient temperature variations.

The performnce of the tube is non-critical with respect
to variations in the discharge current.

The average voltage standing wave ratio (VSWR) over
the recommended transmission bandwidth of the guide is
about 1.07 with a maximum of about 1.13. The noise
temperature is 16 == 1 db above 290° K.

The operating circuit should have sufficient series resist-
ance to limit the current through the tube to the rated
value after the starting period.

THE Gponclir”LORPORATION

“Fed Gonk’ DIviSION,

EATONTOWN, NEW JERSEY
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GAS NOISE SOURCE 6356

ZPIIJI,'I/ Type TD-10

W SYMBOL DESIGNATION

E = 115V AC
ke Ci = 40 UF
Cs= 006 UF-2500 V

Ri=65n-|W
R2 = 800 .n_ - 50W

TUBE
R3:= 1000 n_~25wW

L =2HY 250MA

T = SELEN{UM RECTIFIER

SW «MOMENTARY) -
NORMALLY OPEN

TYPICAL STARTING AND OPERATING CIRCUIT

AS REQ.

RG-49/V

RG-50/U

LR

WAVEGUIDE MOUNT ASSEMBLIES RG-49/U & RG-50/U

MINIATURE 547 MIN.5 A
BIPIN BASE (.579 MAX™ ™

1
_TI4 _

i

= (
— o 7 )
7T =

-

I3

——JA%*MIN. 2

S |- B |
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File Catalog: Electron Tube Products 6357

Section: Gas and Special Tubes ?»”d,)/ Type TD-11

GAS NOISE SOURCE

DESCRIPTION

This tube is designed for use as a noise source in
super high frequency (SHF) measurements. It is constructed
for use with the RG-52/U waveguide to provide noise in
the 2.4 - 3.6 cm waveband. When used in the standard
mount assembly, it functions as an untuned termination
over the entire recomended transmission bandwidth of
the guide.

The run-start switch shown in the typical circuit provides
the high voltage surge or spike necessary to initiate the
discharge. In the start position, current passes through
the filament at the cathode end of the tube preheating the
filament and assisting in starting the discharge. As the
switch is released to the run position, a high surge voltage
appears momentarily across the tube, caused by the col-
lapse of the magnetic field in choke “‘L''. This high voltage
initiates the discharge in the tube which is then sustained
by the power supply voltage and stabilized by the re-
sistance R2. External power is no longer supplied to the
filament once the discharge is established. Filament
temperature is maintained by the tube current and is
evidenced by a hot spot on the filament structure.

OPERATING CHARACTERISTICS

The use of pure inert gas eliminates the dependence
of noise output on the operating temperature. The noise
source is available for measurement at zero warm-up time

with little change due to ambient temperature variations.

RATINGS The performance of the tube is non-critical with respect
Filament Voltage ... 12 Volts to variations in the discharge current.
Anode Current oo 200 Ma D.C. The average voltage standing wave ratio {(VSWR) over
. M the recommended transmission bandwidth of the guide is
Filament Current ..o 170 Ma D.C. about 1.07 with a maximum of about 1.13. The noise
Tube Dissipation _...o.ooooooooooeeoeeeeeo . 17 Watts temperature is 16 = 1 db above 290° K.
Tube Voltage Drop......cooeioeceo 85 Volts The operating circuit should have sufficient series resist-
Ambient Temp. Range_.______.__....._........_ . —40°Fto ance to limit the current through the tube to the rated
+165°F value after the starting period.

THE GFonclir” SORPORATION
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GAS NOISE SOURCE 6357
?nd/;/ Type TD-11

SYMBOL DESIGNATION

E =115V AC
L Ci = 40 UF
Cs = 006 UF -2500 V
® Ri=5n-|W
A Rz = 800 n_~50W
TUBE

R3« 000 n_-25W
L =2HY 250MA

Ti = SELENIUM RECTIFIER

SW A(MOMENTARY) -
NORMALLY OPEN

TYPICAL STARTING AND OPERATING CIRCUIT

AS REQ.

WAVEGUIDE MOUNT ASSEMBLY RG-52/U

NOTES:
I.MINIATURE BI(-PIN BASE.

2. .380 MAX., NO MIN.DIMENSION ON
DIA. FOR THIS LENGTH OF TUBE.

3.BRASS CONTACT.

— - e —
C_: [
] ! !
348 MAX. 3 MAX. 5 MIN
268 MIN. ' s | ) 8%
: 124 MAX
! 15
'ITE MIN.

OUTLINE DRAWING




File Catalog: Electron Tube Products
Section: Gas and Special Tubes

GAS

RATINGS
Filament Voltage..... ... ... 10 Volts
Anode Current ... 250 Ma D.C.
Filament Current ... ... ... 300 Ma D.C.
Tube Dissipation ... .. 22 Watts
Tube Voltage Drop........ocoo. 90 Volts
Ambient Temp. Range ... .. ... —40°F to
+165°F

?ﬂdl/ Tg?ng

NOISE SOURCE

DESCRIPTION

This tube is designed for use as a noise source in
super high frequency (SHF) measurements. It is constructed
for use with the RG-48/U waveguide to provide noise in
the 7.6 - 11.5 cm waveband. When used in the standard
mount assembly, it functions as an untuned termination
over the entire recommended transmission bandwidth of
the guide.

The run-start switch shown in the typical circuit provides
the high voltage surge or spike necessary to initiate the
discharge. In the start position, current passes through
the filament at the cathode end of the tube preheating the
filament and assisting in starting the discharge. As the
switch is released to the run position, a high surge voltage
appears momentarily across the tube, caused by the col-
lapse of the magnetic field in choke *'L"’. This high voltage
initiates the discharge in the tube which is then sustained
by the power supply voltage and stabilized by the re-
sistance R2. External power is no longer supplied to the
filament once the discharge is established. Filament
temperature is maintained by the tube current and is
evidenced by a hot spot on the filament structure.

OPERATING CHARACTERISTICS

The use of pure inert gas eliminates the dependence
of noise output on the operating temperature. The noise
source is available for measurement at zero warm-up time
with little change due to ambient temperature variations.

The performance of the tube is non-critical with respect
to variations in the discharge current.

The average voltage standing wave ratio (VSWR) over
the recommended transmission bandwidth of the guide is
about 1.07 with a maximum of about 1.13. The noise

temperature is 15.25 == 0.2 db above 290° K.

The operating circuit should have sufficient series resist-
ance to limit the current through the tube to the rated
value after the starting period.

THE Fonclir”LORPORATION
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GAS NOISE SOURCE 6358
7’”&;/ Type TD-12

R
W SYMBOL DESIGNATION
E = 1I5V A.C
Lt CI = 40 UF

Gz = 006 UF-2500 V
Ri=5.a -] W

Rz = 800 .A. —50W

TUBE
R3=1000 n_-25W

L «=2HY 250MA

Ty = SELENIUM RECTIFIER

SW s(MOMENTARY) -
NORMALLY OPEN

TYPICAL STARTING AND OPERATING CIRCUIT

AS REQD.

WAVEGUIDE MOUNT ASSEMBLY RG-48/U

BI-PIN BASE ANODE CONNECTION
"I
1L max. D1a.
i—.:"a— )
— * O | |
) I'MAX 1 23’
2 ) gl
18 MAX. Il MAX.
64 DIA.

OUTLINE DRAWING




File Catalog: Electron Tube Products
Section: Gas and Special Tubes

?ﬂt//}’ Ty6pe31iz

GAS NOISE SOURCE

DESCRIPTION

This tube is designed for use as a noise source in
super high frequency (SHF) measurements. It is constructed
for use with the RG-53/U waveguide to provide noise in
the 1.2 - 1.5 ¢cm waveband. When used in the standard
mount assembly, it functions as an untuned termination
over the entire recommended transmission bandwidth of
the guide.

To secure good transmission performance at the fre-
quencies involved, this tube is fabricated from low loss
707 glass.

The run-start switch shown in the typical circuit provides
the high voltage surge or spike necessary to initiate the
discharge. In the start position, current passes through
the filament at the cathode end of the tube preheating the
filament and assisting in starting the discharge. As the
switch is released to the run position, a high surge voltage
appears momentarily across the tube, caused by the col-
lapse of the magnetic field in choke 'L"". This high voltage
initiates the discharge in the tube which is then sustained
by the power supply voltage and stabilized by the re-
sistance R2. External power is no longer supplied to the
filament once the discharge is established. Filament
temperature is maintained by the tube current and is
evidenced by a hot spot on the filament structure.

OPERATING CHARACTERISTICS

The use of pure inert gas eliminates the dependence
of noise output on the operating temperature. The noise
source is available for measurement at zero warm-up time

RATINGS with little change due to ambient temperature variations.
Filament Voltage 12 Volts The.p?rforn.qqnce of‘ the tube is non-critical with respect
to variations in the discharge current.
Anod b 200 Ma D.C. . .
node Curren “ The average voltage standing wave ratio (VSWR) over
Filament Current ... 170 Ma D.C. the recommended transmission bandwidth of the guide is
Tube Dissinati 13 Watt about 1.07 with a maximum of about 1.13. The noise
ube DIssIpation ... ans temperature is 16 == 1 db above 290° K.
Tube Voltage Drop...............l 65 Volts The operating circuit should have sufficient series resist-
Ambient Temp. Range ... . —40°F to ance to limit the current through the tube to the rated
+165°F value after the starting period.
[
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GAS NOISE SOURCE 6359
‘Rnd/;/ Type TD-13

R 2

W SYMBOL DESIGNATION
E = il5V AC
o Ci = 40 UF
Cs= 006 UF-2500V
¢ Ri=6.n-| W
Rz * 800 A -50wW
TUBE

R3= 1000 n_-25W
L =2HY 250MA

Ti = SELENIUM RECTIFIER

SW MOMENTARY}-
NORMALLY OPEN

TYPICAL STARTING AND OPERATING CIRCUIT

AS REQ'D.

WAVEGUIDE MOUNT ASSEMBLY RG-53/U

MINIATURE B!-PIN BASE BRASS CONTACT

500 0.0. MAX.

l—.ls4"MAx. DIA. j,%nDlA.
f— ] ~ - , |
— 1 ; 3

% " | MAX,

X

MAX. 3"MAX. 3"MIN.
.348 22 6
9 MAX.

" MAX. =2
16 DIA.

OUTLINE DRAWING



File Catalog: Electron Tube Products

Section: Gas

and Special Tubes

?ﬂdl/ Tge3T T6215

SINGLE CONVECTRON

RATINGS (2 UNITS AT 90°)

Supply Voltage ...
Sensitivity ...
Null—A.C. supply .....

Time Constant __...........

........................................... 8 volts
................................. 10 Mv./Deg.

_______________________________ 0.75 Mv. Max.

PHYSICAL CHARACTERISTICS

Connections ... Small Cap RTMA C1-)

Overall length ...

Max. diameter, less tip

_____________________________________ 3%’ Nom.

DESCRIPTION

The introduction of ihe Type-TT-25 Single Convectron Unit marks an
important advance in the technique of determining and correcting
deviations from a vertical reference position wholly by electronic
means. This tube consists of a fine wire sensing element supported in
a gaseous atmosphere within a glass envelope. Connections to the
sensing element are made fo external metal caps at both ends of
the tube.

Two Type TT-25 tubes are required for the instaliation. These are
mounted so that their axes form an angle of 90 degrees and they are
connected electrically to form o bridge circuit as iilustrated in the
drawing on the reverse side of this sheet.

The filaments carry sufficient current to heat them to an average
temperature of about 400° C. The heat leaves the filaments by (1)
metal conduction {2) gas conduction (3) radiation and (4) gas convection.
The percentage of heat leaving by the first three means is comparatively
small, while that leaving by convection is large. Gas convection cur-
rents rise along the vertical and so pass the filament at whatever angle
it happens to be relative to the vertical.

The relative rate at which each filament loses its heat to these con-
vection currents and, consequently, the filament temperature, depends
on this angle. Since the filament material is nickel which changes its
electrical resistivity with temperature, the bridge is thrown out of bal-

ance as the tubes are moved from the vertical reference.

The vertical or null position is any position where the two sensing
elements form equal angles with the vertical and produce electrical
zero. This permits using the tubes to control servo mechanisms or
instruments because the signal has sense as to whether the displace-

ment is to the right or to the left of null.

With the axes of the tubes set at an angle of 90 degrees, a plot of
the output voltage against angular deflection will approximate a sine
wave. An increase in sensitivity can be obtained for the indication of
small angles by decreasing the angle between the tubes to apnroxi-
mately 60 degrees.

A deviation in the indication from the true vertical may occur if
the tube is accelerated or subjected to a magnetic field. The effect of
the magnetic field may be reduced by magnetic shielding. Some-
times a slight shift in the null position occurs in the earlier convectron
type. This shift in null position is minimized when a pair of TT-25 units
are vsed. Hysteresis effect is also decreased by the use of TT-25 tubes.

THE Gonclr”LORPORATION

Fed Gonk’ DrvisIon,

EATONTOWN, NEW JERSEY

Publication No. R33-13

Printed in U.S.A.



SINGLE CONVECTRON

6361
ena//,'l/ Type TT-25
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]ﬁ ANGULAR DEFLECTION FROM VERTICAL

360

TUBES ELECTRICALLY CONNECTED
TO FORM TYPICAL BRIDGE CIRCUIT

Note: With a pair of tubes set at a 90° angle to each other, a plot of the output
voltage against angular deflection will approximate a sine wave.
An increase 1n sensitivity can be obtained for the indication of small angles by

decreasing the angle between tubes to 60°.

CONVECTRON BRIDGE OUTPUT SIGNAL

|
4 MAX.
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6384

-300 Zeno//,'/ Type TE-27

@ {Generic Type 6AR6-6098)

RELIABLE HARD GLASS BEAM
POWER AMPLIFIER

DESCRIPTION

One of the Bendix line of \i';[;\"%‘i‘ tubes, this high-
perveance beam power amplifier has been designed as «
direct retrofit for the 6AR6 or 6098 in aircraft, military
and industrial applications where freedom from early
failures, long average service life and uniform operating
characteristics are extremely important. 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 operating conditions.

Since this tube is designed for use in equipment with
high ambient temperatures and where high levels of
vibration and shock are encountered, special materials
and techniques are employed. The hard glass bulb and
tungsten stem seal construction are features similar to
those found on many high-powered transmitting tubes.
Careful exhaust to a high degree of vacuum, with thorough
outgassing of all elements by means of electron bombard-
ment, as well as the usual RF induction heating, insures
maximum life expectancy. These factors, as well as a
conservative design center of cathode temperature, permit
operation of the 6384 at bulb temperatures up to 300°C
as compared to the 225°C rating of the 6AR6. Moreover,
because of the lower expansion {(about 5 that of con-
ventional receiving tube ‘‘soft glass’), greater resistance to
thermal shock is attained.

This tube is constructed with ceramic spacers rather
than the usual mica. Therefore, one of the most prevalent
causes of tube failure is eliminated, namely, gas evolution
under vibration (from deteriorated mica) and subsequent
loss of cathode emission. In addition, ceramic spacers
confribute to o much sturdier structure, which is further
strengthened by multi-pillar supports locked together with
18 welded eyelets. Bulb snubbers are made with an
alloy which retains its spring properties at the high

ciarr 1. ELECTRICAL RATINGS*

Heater Voltage (AC or DC)** 6.3 volts
Heater Current 1.20 amps
Plate Voltage (Max DC) 750 volts
Screen Voltage {Max DC) 325 volts
Peak Plate Voltage (Max Instantaneous).........ocooeeeee. 1500 volts
Plate Dissipation {Absolute Max) 30 watts
Screen Dissipation (Absolute Max) 3.5 watts
Cathode Current (Max DC Value) 125 mA
Cothode Current (Max Inst. peak value—of
continuous sine wave) 250 mA
Cathode Current (Max Inst. Peak Value) Pulse***...._._. 1000 mA
Heater-Cathode Voltage (Max) =450 volts
Grid Resistance (Max) 0.1 megohm
Grid Voltage (Max DC) —+5.0 volts
(Min DC) — 200 volts
Cathode Warm-up Time 45 seconds

(plate and heater voltage may be applied simultaneously)

*To obtain greatest life expectancy from tube, avoid designs where
the tube is subjected to all maximum ratings simultaneously.
See application notes.

*#Voltage should not fluctuate more than *+5%.

***See pulse rafing chart.

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 ac-
celerations as high as 500G.

Other special features include a rugged, pure tungsten,
helical heater which is used with a high purity aluminum
oxide insulator, enabling reliable operation at high
heater-cathode voltages. Also featured 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 extensive engineer-
ing evaluation on special impact vibration equipment in
which the accelerations equal or exceed those en-
countered in severe aircraft applications. The shake
table used for these studies shock excites the tubes 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.

ciarr 22 MECHANICAL DATA
Base Intermediate (shert) Shell Octal (6-pin)
{Glass filled Mica)

Bulb Nonex Glass—T-11

Max Overall Length 3-15/32”

Max Seated Height 2-15/16”

Max Diameter 1-7/16”

Mounting Position Any

Max Alfitude**** 80,000 feet

Max Bulb Temperature ... ... 300°C

Max Impact Shock 5006

Max Vibrationai Acceleration.........._. 506
(100-hour shock excited fatigue test, sample basis)

Life Expectancy 10,000 hours

****See altitude chart on page 3.

THE @Fonclir” LORPORATION

Reo onk’ DIvisIion,
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Publication No. R610-27 (Supersedes No. Ré61-4)

Printed in U.S.A.



BEAM POWER AMPLIFIER

6384

eﬂdl/'l/ Type TE-27
(Generic Type 6AR6-6098)

ELECTRICAL CHARACTERISTICS AND TEST DATA

CHART 3.

TEST CONDITIONS AND
CHARACTERISTIC LIMITS

All Tubes are Stabilized for 45 Hours Under Test Conditions and 2 G Vibration at

CHART 4.

ADDITIONAL TESTS

In addition to the production and design tests
shown in Chart 3 other tests are performed on a
sampling basis to assure a high outgoing quality

30 Cps Prior to 100% Testing. level. See below.
DESIGN TEST CONDITIONS DURATION
CHARACTERISTIC SYMBOL MIN CENTER MAX UNITS
PRODUCTION TESTS: Heater Cycling g; "1 o 2,000 0n-0Off
Short and Continuity Life Test £f = 7.0 Ehk — 300 Cycles
Heater Current If 1.14 1.20 1.26 A Under *Test
Heater Cathode Leakage (Ehk — == 450 Vdc) Ihk - —_ 10 phAde High Temp Conditions”™ 1,000 Hours
Grid Current Il _ — —0.2 phde Life Test at 30 W Plate Dis. !
Plate Current ib 66 n ] mAd _ Bulb Temp. 300°C
Screen Grid Current 2 05 35 65 mAde Pulse Life Test _ b=104 500 Hours
Transcenductance (1) Sm 4800 5400 6000 H“mhos Life "Expectancy Unde‘r. Te's't 10,000 Hours
Cot off Plate C = Ve Test Conditions
t = 3
ut off Plate Current (Ec c) Ib 0.5 mAdc Hich Lovt 506—shock
DESIGN TESTS Fa?i ve Test Excitation 100 Hours
Transconductance (2) (Ef = 5.7 V) ASm — — 5% 9 15 Cycles/Sec.
Accelerated Grid Current (Ef == 7.0 V) lel —0.3 HAdc Shock 500 6 20 Impacts
Primary Screen Grid Emission (Eg2 = 150 Vac) le2 —750 pAde Altitude Test 80,000 Feet 5 Minutes
ELECTRODE: Ef Eb Ec2 Ecl Ehk Glass Strain Test BIZI’II:egV‘IN:I:;r 3 MiEn:::s "
6.3 250 250 —225 0
TEST CONDITIONS: o § f [
volts Vdc Vde Vde Vde . 1009, Test—Microscopic Inspection
Mount Inspection of 30 Possible Trouble Points
Swept Freq Fatigue 56—F — 16—3512 (PSI 96 Hours
bt T = 400 400
[T //4——/—’4‘?/—4'"’ N \\ GRIO NO_ | VOLTS E¢,*0
: / . \\ / ) \ |
;soc\ — =5 F300] Y — gsoc \\ \ l E;;f;%Z%:'Ss
£ \\\ /// g \\ \ ///m. | VOLTS £¢r0 s \\ \ \ i i B )
gm \\{Y 1 EZ \\\/\\/’\( F— 15 EZOC \\ \‘ ’\H\\/
AN wovvar 3 T 2 \/r |\ S
5 VA e NV B s ,
A 5l Al e B\ AT dovooe e
< 100) 0 = = 100! A \ \egiue30 <% =4 ) Y \\\‘ X 0 30
. - T 3 P 3
"\\'0\\ ] ﬂQDN“YE Qs “20 * TVZ\: \“ngﬂﬂbtssl 4 =30 * \ \ %K“x mg 0
\L%— \ = I o | Iy ATE| oy -4
10 i_\ - Mhx_PLATH VOLTAIE?Ol kgﬁ;& wax PLAT Wu‘q:)i :ﬁi:’f»‘_ S Max PLATI‘ voLua'iu.i
o 9 800 800 o 200 % 800 0 200 = 50
PLATE (VOLTS) PLATE (VOLTS) PLATE (VOLTS)
CHART 5. CHART 6. CHART 7.
400 0 p20F10 o0 Fi 4o foo 0 T T T
) R =TT T T T
GRID %0, 2 = ! [ | O
\\ / :,-s!vous:| COMEaTE / E 10 . ! 1] Lk
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A " $300 59 z , i | | Ik mcroseconos To
K \\ WA — e a ) : | é 10,000, MICRoSECONDS | H
NS 5 YRR R
z \ \ & o 5 *ON' TIME 15 DEFINED 4S THE SUM |
g \ ze oo 7 g Eme AT A
= 7 AN B— @ [ OCCUR DURING ANY 10,000 !
3 \\ \ o © 3 ‘ oS teous e
z \~zo\‘ puns capone cuees ||| 30 w MAX CATHODE /CURRENT. < 4 . T ' NY ‘
w <] < 00| -~ g : | N i
£ oot AR T 2 Zad g 1IN
a 20 = o 2 edrey SeaTion | ~=L LLATE 01 3?2 1 f T 1 =t |
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CHART 8.

CHART 9.

CHART 10,



BEAM POWER AMPLIFIER

CHART 11.
ALTITUDE RATINGS
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ALTITUDE —THOUSANDS OF FEET

CRITERIA FOR DERATING FOLLOWS:
1. VOLTAGE DERATING—TO KEEP BELOW BASE PIN ARC
OVER POINT.
2.DISSIPATION DERATING—TO KEEP BULB TEMPER-
ATURE BELOW MAXIMUM RATING.
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THIS CHART IS INCLUDED AS AN ILLUSTRATION OF THE AMOUNT
OF DISSIPATION DERATING NECESSARY IN A SPECIFIC APPLI-
CATION TO AVOID EXCEEDING THE MAXIMUM BULB TEMPER-
ATURE. EACH APPLICATION SHOULD BE CHECKED TO DE-

TERMINE THAT THE MAXIMUM BULB TEMPERATURE 1S NOT
EXCEEDED. EITHER DERATING OR COOLING OR BOTH MAY

BE NECESSARY

CHART 12.

EFFECT

ON

RATINGS

LIFE OF INCREASED

6384

end/)/ Type TE-27
(Generic Type 6AR6-6098)

APPLICATION NOTES

Special attention should be given to the temperatures
at which the tubes are to be 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 imposed on
the tube and will be reduced appreciably if absolute maxi-
mum ratings are exceeded. Both reliability and per-
formance will be jeopardized if filament voltage ratings
are exceeded. Llife and reliability of performance are
directly related to the degree that regulation of the
heater voltage is maintained at its center rated value.

This tube is constructed using nonex glass and thus can
withstand higher ambient temperatures in operation. How-
ever, the bulb temperature 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 altitude rating chart
shows the correct voltage derating necessary for various
altitudes. However, the dissipation derating is only ap-
proximate and must be measured for each application
because of the additive effects mentioned above.

When used with A.C. on plate and screen with an in-
ductive load such as in servo discriminator circuits, suffi-
cient unshunted resistance in series with the screen should
be used to avoid damage to the tube during that portion

See also OPERATING CONDITIONS of the cycle when the plate may be negative with respect
Application Notes to the screen.
?:::‘A“a‘éilsm CONSERVATIVE TYPICAL MAXIMUM The plute.voltag.e rating and high-pgrveance of th.e
. — — 6384 make it readily adaptable to varied pulse appli-
Heater Voltage 63V = 2% 63V = 5% | 63V = 10% cations. In order to insure maximum relicbility in pulse
Plata Voltage 300 Vde 500 Vde 750 Vde service the peak plate current should not exceed the value
Screen Voltage 200 Vde 275 Vde 375 Vde shown in Chart 10 for the required duty factor.
Peak Plate Voltage 600 V 1000 ¥ 1500 V Chart 12 is presented to emphasize the dangers of
Plate Corrent {Av.) 70 mh 50 ma 40_mA operating simultaneously at or near all maxima. In gen-
Screen Current {AV') 3 ma 4 mA 6 mA eral, the effect on life of operation at increased ratings is
Power Dissipation W LW o w additive and cumulative. Interpolation within this chart
"'.K V°".°9" 200 V 300 v 450 ¥ will give the designer a general idea of the life expec-
Grid Resistance 25'000:'""5 75'0000""'"‘ ]00’0000"""“ tancy and reliability of his application. Each proposed
Bulb Temperature 00°C B50°C 3007 application should be life tested under maximum environ-
Altitude 0-20,000 60,000 80,000 mental conditions in order to check that the design gives
:III;?"EO;PE(TAN o 5 6 10 6 the desired reliability. When conservatively used this tube
¢ MAXIMUM HIGH MEDIUM has a life expectancy of 10,000 hours.
MAX.DIA. NOTES:
T (3 j |. SHORT INTERMEDIATE SHELL OCTAL
6-PIN BASE.
/N 2.ALL DIMENSIONS ARE [N INCHES
‘ UNLESS OTHERWISE SPECIFIED.
| s TS % 8 S
ASE .
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S
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BEAM POWER AMPLIFIER 6384

na///'l/Type TE-27
(Generic Type 6AR6-6098)

NONEX HIGH TEMPERATURE GLASS
USED FOR STEM AND BULB FOR
FREEDOM FROM GAS RELEASE AND
ELECTROLYSIS AT HIGH TEMPERATURE. CERAMIC GETTER SHIELD ANCHORED
IN PLACE BY FOUR EYELETS.

GETTER RESERVE FOR LONG LIFE. TWO CATHODE TABS, TOP AND BOTTOM,
HEAVY AS POSSIBLE, TO ELIMINATE AN
OPEN CATHODE UNDER CONDITIONS OF
SHOCK AND VIBRATION.

SOLID EXTRUDED CERAMIC HEATER
INSULATOR AND COILED HEATER PROVIDE
LONG, RELIABLE HEATER LIFE.

EIGHT INCONEL SNUBBERS WITH 32 PQINTS
OF BULB CONTACT TO CUSHION MOUNT
STROUCTURE UNDER 500G SHOCK ACCELER-
ATION.

HEAVY RADIATORS CONNECT GRIDS TO
THROUGH SUPPORT RODS - MULTIPLE — E
WELDS TO INSURE RELIABILITY. T

EYELETS LOCK STRUCTURE TOGETHEFLI\

HEAVY GRID SIDE RODS.

RIBBED PLATES SUPPORTED BY 4 RODS
FOR ADDED STRENGTH.

SHORT MOUNT LENGTH FOR RIGIDITY UNDER
VIBRATION AND SHOCK CONDITIONS.

BEAM RODS STRENGTHEN THE MOUNT
STRUCTURE AND MINIMIZE SECONDARY
EMISSION.

GOLD-PLATED GR!D WIRE TO MINIMIZE
GRID EMISSION AT HIGH OPERATING
TEMPERATURES.

PRESSED CERAMIC SPACERS PROVIDE
STABLE ELEMENT SEPARATORS REDUCING
GAS RELEASE AT HIGH TEMPERATURE
AND UNDER VIBRATION.

NICKEL SLEEVES ON TUNGSTEN HREATER
LEGS PROVIDE STRONG SWAGED WELD.

GLASS-BONDED MICA LOW-LOSS BASE
FOR ARC-RESISTANCE AND FREEDOM
FROM SCORCHING AT HIGH TEMPERATURES

MULTIPLE STEM LEADS EXTEND THROUGH
MOUNT STRUCTURE TO PROVIDE
ADDITIONAL STRENGTH.

STRUCTURAL FEATURES OF 6384 PROVIDE HIGH RELIABILITY AND LONG LIFE

THE Foroli”LORPORATION

FedzdnKDIVISION, EATONTOWN, NEW JERSEY

West Coast Sales & Service: 117 E. Providencia Ave., Burbank, Calif.
Export Sales & Service: Bendix International Division,
205 E. 42nd St., New York 17, N.Y.
Canadian Distributor: Computing Devices of Canada, Ltd., P.O. Box 508,
Ottawa 4, Ontario



File Catalog: Electron Tube Products
Section: Gas and Special Tubes

?m/ a?gg

(Generic Type 5670)

RELIABLE MINIATURE DOUBLE TRIODE

RATINGS*

Heater voltage—{AC or DC)**_ . 6.3 volts
Heater current ... .. ... ... 0.50 amps
Plate voltage—{max.}..._..................__ .. 300 volts
Max. peak plate current (per plate)..__....____ 25 mA
Max. plate dissipation (per plate). . ___ 1.5 watts
Max. peak grid voltage. ... zg_]_*(_)g :Z:::
Max. heater-cathode voltage.. ... ... 300 volts
Max. grid resistance..............._. ... 1.0 megohm
Warm-up time ... .. 25 sec.
Life expectancy™™** .. 10,000 hrs.

(Plate and heater voltage may be applied simultaneously)

*To obtain greatest life expectancy from tube, avoid designs where
the tube is subject to all maximum ratings simultaneously.

** Voltage should not fluctuate more than =+ 5%.

** *See application notes.

PHYSICAL CHARACTERISTICS

Base ... Miniature button 9-pin
Bulb i, T-6%;
Max. overall length. ... 2% in.
Max. seated height....._________________.._..__....___ 1% in.
Max. diameter ... ... 78 in.
Mounting position ... ... Any

Max. bulb temp.._...... . 160°C
Max. altitude**** . 80,000 ft.

****See Altitude Rating Chart on page 3.

DESCRIPTION

This miniature nine-pin double triode is one of the
Bendix Red Bank line of reliable vacuum tubes specifically
designed for aircraft and industrial applications where
freedom from early failure, long average service life, and
uniform operating characteristics are extremely important.
It is intended to replace the 2C51 or the 5670 in applica-
tions where reliability is the primary consideration. 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 failures by
eliminating tubes with any minor defects that might lead
to failure under actual operating conditions.

The use of a coil type heater inside an extruded alu-
mina insulator gives a long life heater structure which
stands up well under high heater to cathode voltage. The
mount structure is so designed that the tube is capable of
withstanding severe shock and vibration.

The tube is intended for use as an amplifier—to in-
crease or control alternating voltages or power; as a
mixer—to change electrical energy at one frequency to
electrical energy at another frequency; or as an oscillator
—to generate an alternating voltage. It can also be
used in control equipment as part of a multivibrator or
clamp circuit. When used as an oscillator, the upper
limit of its frequency range is approximately 500 Mc.

This tube has been designed to minimize noise and
microphonic effects.

AVERAGE
ELECTRICAL CHARACTERISTICS

Heater voltage, Er ... ... 6.3 volts
Heater current, 1y .. . 0.50 amps.
Plate voltage, E,..... ... .. 150 volts
Grid voltage, Eo...._ .. — 2.0 volts
Plate current, ly. . .. .. . 8.0 mA
Mutual conductance, Quoooeeoe oo 5000 pmhos
Amplification factor, g 35
Cut-off voltage ... — 10 volts
Direct interelectrode capacitances (no shield)

Plate-grid (per section). ... 1.7 ppf

Plate-cathode (per section).._._......_.___...._. 1.1 ppf

Grid-cathode (per section).............._.._. 2.4 ppuf

Plate-plate ... ... 0.1 puf

THE @onclir” LORPORATION

ed Bonk” Division,

EATONTOWN, NEW JERSEY

Publication No. R 610-28 {Supersedes No. R 51-9)

Printed in U.S.A.



DOUBLE TRIODE

6385

&ordir” Type TE-21

{Generic Type 5670)

ELECTRICAL CHARACTERISTICS AND TEST DATA

TEST CONDITIONS AND CHARACTERISTIC LIMITS

All Tubes are Stabilized for 45 Hours Under Test Conditions and
2 G. Vibration at 30 cps Prior to 100 % Testing

SPECIAL TESTS

DESIGN
B flﬂ&msn(i B SYMBOL MIN CENTER MAX. i UNITS
PRODUCTION ON"JESTS I e |
Heater Current - f 460 500 540 mA
Heater-Cathode Leakage Ihk - - *10  phde In addition to the production and design tests shown
Grid Current o le et - —03 phdc in Chart 3 other tests are performed on a sampling
Plate Current - 1b 5.5 8.0 N5 || mAdc basis to assure a high outgoing quality level. See
Transconductance - Sm 4000 5000 6500 pmhos below.
Trans. Ef =5.7 v. ) Sm — - 15% | -
Cut Offil’late Current (Ecl = — 10 v. D.C.) 1b - — i 745 ?Ad( TEST CONDITIONS DURATION
_DESIGN TESTS o I
Short and Continuity 1 - Heater Cycling g; ;//’ ":i: 3,000 On-Off
Noise and Microphonics Ep 200 mVac Life Test =75 éhkizso Cycles
Ehk = 0 Ebb = 250 -
£ =10  Ecal = 200 mVac Life Test Under “Test 1,000 Hours
Conditions
B=1000Y N —
R. F. Noise ] 3.0 mWac Life “'Expectancy” Under .“Te'st 10,000 Hours
Electrode Insulation 500 — — Meg Test Conditions
Eg-all = — 100 V High Level SOG.—Sh.O(k
Ep-all = — 300 V Fatique Test Excitation 100 Hours
Vi ot 0 eme T T T Jon N ovne - 18/sec. rep. rate
Vibration 30 cps 2.5 g. Ep —_ - 100 mVac
Edl =— — 3 v. D.C. Rp = 2000 ohms Shock 500 g. 20 Impacts
Eb = . D.C
b 10y B.C —ee — Altitude Test 60,000 Feet 5 Minutes
Grid Emission Test Ef — 7.0 v. 14 —0.5 phde
Time == 5 minutes @ Ef —=17.5 V. Cop 14 7 2.0 pplds Glass Strain Test Boiling Water 15 Seconds
Capacitance _ Cin N 19 | 24 2.9 fpfds o lce Water in Each
Cout o8 1 1.4 Hputds Mount Insnection 100% Test—Microscopic Inspection
Cpp — — 0.15 pptds P of 30 Possible Trouble Points
ELECTRODE: | & Eb Ec ENk
TEST CONDITIONS: Véo.l::s 150 Vdc —2.0 Vdc +250 Vde
25 25
HEATER VOLTAGE (E)= 63 VOLTS HEATER VOLTAGE (Ef}=6.3 VOLTS
20 / // 20 /
N/ -
MAX. PLATE ~ J
15— DISSIPATION —1/ y A 15 MAX_ PLATE =i
< >( / / < DISSIPATION /
= N n = \
" = ~
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DOUBLE TRIODE

ALTITUDE RATINGS

ALTITUDE —THOUSANDS OF FEET

BE NECESSARY

CRITERIA FOR DERATING FOLLOWS:

OVER POINT.

ATURE BELOW MAXIMUM RATING.
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THIS CHART IS INCLUDED AS AN ILLUSTRATION OF THE AMOUNT
OF DISSIPATION DERATING NECESSARY IN A SPECIFIC APPLI—
CATION TO AVOID EXCEEDING THE MAXIMUM BULB TEMPER-
ATURE. EACH APPLICATION SHOULD BE CHECKED TO DE-—
TERMINE THAT THE MAXIMUM BULB TEMPERATURE IS NOT
EXCEEDED. EITHER DERATING OR COOLING OR BOTH MAY

|. VOLTAGE DERATING—TO KEEP BELOW BASE PIN ARC

2. DISSIPATION DERATING—TO KEEP BULB TEMPER-

EFFECT OGN LIFE OF INCREASED RATINGS

Applisie“::f°nms OPERATING CONDITIONS
mlmrglsnc CONSERVATIVE TYPICAL MAXIMUM
Heater Voltage 63 =+ 2% 63 = 59% 6.3 = 10%

Plate Voltage 130 Vdc 150 Vdc 180 Vdc
Peak Plate Vollage 200 V 250 V 300 V
Plate Current {Av.) 6 mA 7 mA 8 mA
Cathode Current (Peak) 15 mA 20 mA 25 mA
H-K Voltage 200 V 250 V 300 V
Grid Resistance 250,000 ohms 750,000 ohms | 1,000,000 ohms
Bulb Temperature 120°C 140°C 160°C
Altitude 0-20,000 ft 40,000 ft 80,000 ft
Vibration 16 2/, G 56

LIFE EXPECTANCY MAXIMUM HIGH MEDIUM

6385
?ﬂd// Type TE-21

(Generic Type 5670)

APPLICATION NOTES

Special attention should be given to the temperatures
at which the tubes are to be 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 imposed on
the tube and will be reduced appreciably if absolute maxi-
mum ratings are exceeded. Both reliability and per-
formance will be jeopardized if filament voltage ratings
are exceeded. Life and reliability of performance are
directly related to the degree that regulation of the
heater voltage is maintained at its center rated value.

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

The increased rating chart is presented to emphasize
the dangers of operating simultaneously at or near dall
maxima. In general, the effect on the life of operation at
increased ratings is additive and 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 maxi-
mum 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.
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CATHODE |

HEATER

BASE DIAGRAM
(BOTTOM VIEW)

NOTE:
ALL DIMENSIONS ARE IN INCHES
UNLESS OTHERWISE NOTED.
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DOUBLE TRIODE

MULTIPOINT MICA SPACERS
FOR INCREASED VIBRATION
RESISTANCE

EXTRA CATHODE TABS TO
DAMPEN CATHODE VIBRATION

GRID ANCHORS REDUCE
MICROPHONISM

SOLID EXTRUDED CERAMIC
HEATER INSULATORS AND
COILED HEATERS PROVIDE
RELIABLE LONG LIFE HEATER
AND IMPROVED HEATER~
CATHODE INSULATION

NICKEL SLEEVES ON TUNGSTEN

HEATER LEGS PROVIDE
STRONG SWAGED WELD

6385
“&endi” Type TE-21

(Generic Type 5670)

THREE SIDE RODS FOR
INCREASED RIGIDITY OF
MOUNT STUCTURE

GETTER SHIELD TO MINIMIZE
INTERELECTRODE LEAKAGE

EYELETS LOCK STRUCTURE
TOGETHER

LARGER CATHODE AREA AND
INCREASED ELECTRODE
SPACINGS

BUTTON STEM—STRENGTH
IN ALL PLANES

STRUCTURAL FEATURES OF 6385 PROVIDE HIGH RELIABILITY AND LONG LIFE.

THE oo/’ LORPORATION

Red Bonk’ DIVISION, EATONTOWN, NEW JERSEY

West Coast Sales & Service: 117 E. Providencia Ave., Burbank, Calif.
Export Sales & Service: Bendix International Division,
205 E. 42nd St., New York 17, N.Y.
Canadian Distributor: Computing Devices of Canada, Lid., P.O. Box 508,
Ottawa 4, Ontario




File Catalog: Special Purpose Electron Tubes 6486

Section: Receiving Tubes
Bendix Red Bank Type TE-11

from JETEC release #1626, April 9, 1956

o RELIABLE MINIATURE DUAL CONTROL PENTODE

DESCRIPTION

This miniature nine-pin dual conirol sharp cut-off, R.F.

pentode is one of the Bendix Red Bank line of reliable
vacuum tubes specifically designed for aircraft and indus-
trial applications where freedom from early failure, long
average service life and uniform operating characteristics
are extremely important. It is intended to replace the
6AS6 in applications where reliability is the primary con-
sideration. 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 failures by eliminating tubes with any minor defects

that might lead to failure under actual operating con-

ditions.

The use of a coil type heater inside an extruded alu-

CHART +. DESIGN CENTER MAXIMUM RATINGS* mina insulator gives a long life heater structure which
stands up well under high heater to cathode voltage. The

Heater Voltage {ac or de)** ... 6.3 volis
Plate Voltage 180 volts mount structure is so designed that the tube is capable of
. Grid #2 Voltage 140 volts withstanding severe shock and vibration.
Grid 23 Voltage ..o 30 volis The control grid (Grid # 1) and the suppressor grid
Plate Dissipation ..o 2.0 watts (Grid #3} may be used as independent conirol electrodes
Grid #2 Dissipation... ... 0.75 watt for such circuits as mixers, gated amplifiers, delay circuits
Cathade CUFFent oo 18 mA and gain controlled amplifiers,
Heater-Cathode VYoltage ... .............._... 300 volts
Cathode Warm-up Time...._................. ... 25 seconds CHART 3. AVERAGE ELECTRICAL CHARACTERISTICS
Bulb Temperature Heater Current, If 0.25 0.25 amp
H o
{at hottest point on bulb surface)....... . 160°C Plale Yoltage, Eb 120 120 volis
" To obtain greatest life expeclancy from fube, avoid designs where Grid # 2 Volioge, Ec2 120 120 volts
Ihe'iube is subject to all moximum ratings simultaneously. See appli- Grid # 1 Volioge, Ec! ) —2 vols
cation notes,
** Voltage should nol fluctuate more than 5%, Grid #3 Voltage, Ec3 —3 O volts
Plate Current, |Ib 4.2 3.5 mA
Grid # 2 Current, 1c2 5.1 3.3 mA
CHART 2, Mutual conductance, Grid # 1—plate 2100 3250 umhos
P H Y s I C A I. c H A R Ac -I- E R I s -I- I c s Muiual conductance, Grid #3—prme 710 450 gmhas
Grid #1 Vollage for 1b = 10 ;A (approx.} — —7 volts
Base... .. Miniature button 9-pin Grid #3 Vollage for 1b == 10 A (approx.) —I5 0 volts
Bulb T-6'%
Max. overall Iength 23 . Direct Inter-electrode Capacitances {no shield) {with shield)
.overall length o 16 in.
Max. seated height.......____.________ 154 in, Grid #1 to plote 0.04 max. 0.035 max. ppf
Max. diameter ... oo T in. Inpu! o 43 max. kit
M . . Quiput 37 3.3 puf
QUAKING POSIIION ..o Any Grid # 1 to Grid #3 0.16 max. 1.6 put
. Max. bulb temp........___. . 160°C Grid # 3 to all other elecirodes 3.5 3.6 puf

EATONTOWN., NEW JERSEY

Publication Ne. R 62-2 (Supersedes No. R 511-11) Printed in U.5.A.

RED BANK DIVISION ? (]
BENDIX AVIATION CORPORATION ; eﬂdl/
%— . B0 Gonk”




MINIATURE DUAL CONTROL PENTODE 6486

Bendix Red Bank Type TE-11

ELECTRICAL CHARACTERISTICS AND TEST DATA

CHaRT 4. TEST CONDITIONS AND CHARACTERISTICS LIMITS cHart 5. ADDITIONAL TESTS
All Tubas ore Stabilized for 45 Hours Under Tost Conditions and
2 G Vibration ot 30 Cps. Prior to 100 % Testing

In addition to the preduction and design lests shown
in Chart 3 other tests are performed on o sampling

DESIGH besis to assure o high oulgoing quality level. See
CHARACTERISTIC SYnaoL MIN, CENTER MAX, UNITS below
PRODUCTION TESTS )
Heater Current ] s 150 265 mA TEST CONDITIONS DURATION
Heater-Cathode Leakoge Ihk — — 0 puhde
. , On 2%, Hin,
Grid Current Il - — 0. uhde Henter {ycling oft 21/, Min 1,000 0n-0R
Plate Current b 2.5 .5 .0 mAde Life Test Ef=15 Ehk:?SD Cyeles
Screen Grid Curient 12 1.0 2.5 8.0 mhdc Under “"Test
Transconductance {1) gl-p Sm 2250 3250 4500 wmhos Life Test c:n:;”o“:?. 1,000 Hovrs
Shart and Continuity
DESIGN TESTS Life "'Expectaney™ Undar "' Test 5,000 Hours
- Test Condilions™ '
Insulation of Electiodes
Egl-oll = —100 Vd¢ R 100 - -_- meg . 50G—5hack
Ep-all = =300 Ve R 100 - - meg tgr l"T" ‘ Excitation 100 Houns
Cui OF Plote Current uigue Tes 18 Cycles/Sec.
Edd =B Vde Ecd =0 Ib - — 200 ahde
Ed — —6 Ve B3 =0 b 5 - - ahde Shock 5006 20 Impacts
Cut OfF Platg Corrent Altitude Test 80,000 Feet 5 Mingtes
Edl = —3 Vde Et3 = —10 Vdc b - - 200 wAde f
Ell = —3 Vdr £ — —4 Vi b 5 — — aAde Ghass Steain Test Boiling Water 13 S'E“':‘d‘ "
Tronsconductance {2) gl-p E¢ = 5.7 ASm - - 15 o fo lee Water X
Tronsconduwctonca (1) g3-p Eed = —3 Sm 400 710 1300 umhos X 100%, Test~~Microscopic Inspection
Tronsconductonca [4) gl-p Ec3 = —5 $m 500 1150 1700 umhos Mount Inspection of 30 Passible Trouble Poinls
RF Noise Ecal == 15 mY - — 3 miy
Noisa and Microphonics
Ebb = Ecr2 == 250 Vd¢
Ecl = 0 RK =
l(z — 05 M Lﬂﬂﬂ 0".;“1 " AVERAGE PLATE CHARACTERISTICS
92 = 0.5 Meg. Rp = 0.1 Meq. e IPENTADE CONNEGTION)
(92 = 2 g RK = 1000 uf N E416.3 YOLTS GRID #2 VDLTS =120
Ecal == 200 mVac - - - 200 mYoc W3 meeIB 43 VOLTS r0
. . . o= PLATE 3. %A T30 -
Capacitance [with shicld) 5L " -.__ﬁ, ga\ul oy voris_°8
Cql-p - —_ 0.035 pul ¥E w0 e
Gin 4.0 45 50 el 55 b L g S
Cout 29 13 7 puf wd e p ~
Cglgt — - 0.5 " Sa . <=L S——=
£gl-alt 12 14 4.0 pal i Pt | 1= .
ELECTRODE; ] £b [ £2 £ Ehk ‘= T T "
TEST (ONDITIONS: 63 10 2 120 0 250 e IR i ——
Valis Vde Vi Vde Ve e S it katalon R
o 56 [T L T 300
PLATE VOLTS

8 AVERAGE CHARACTERISTICS g 000 —WERAGEE c;:Rv:,cTr?lSTlcs
Zz A L
€,75.3 YOLTS 4 GRID #B VOLTS =0 g GRID #3 VOLTS a0 %,\vﬁ
14 -1 g 40\‘" ™~
2 a y, 20
2 g * Pr
Ee 12 2 3000 k) 2
2 z a5 )
[ ]
= ‘é’ o Eg o;b L~
83 w3 & /] e
wy @ a4 % 2000 x
- & J9 o
28 o J
g ¢ e g
& -
& , £ 000
a
- / / /
2 © /
o
-10 -8 -6 -4 -2 ]
GRID NO.I VOLTS GRID &t VOLTS




MINIATURE DUAL CONTROL PENTODE

6486

Bendix Red Bank Type TE-11

AVERAGE CHARACTERISTICS:
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APPLICATION NOTES

Special attention should be given to the temperatures
at which the tubes are to be 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 imposed on
the tube and will be reduced appreciably if absolute max-
imum ratings are exceeded. Both reliability and per-

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. When conservatively used this tube
has a life expectancy of 10,000 hours.

cHART 11. EFFECT ON LIFE OF INCREASED RATINGS

formance will be jeopardized if filament voltage ratings See Mo
. Ly e OPERATING CONDITIONS
are exceeded. Life and reliability of performance are Application Notes
directly related to the degree that regulation of the RATING DR
heater voltage is maintained ot its center rated value. CHARACTERISTIC CONSERYATIVE VYPICAL MAXIKUM
The bulb temperature should never exceed the maxi- Heoter Yolioge 83V X 2% 6.3Y = s 63V = 109
:Um rut!ed \:I‘Ufe at rhe_ hol:jesL port ar:’c:j'c‘oollngﬁ shoul(: Plate Voltage 120 Vde 150 Vde 180 Vde
e employed 1t necessitat the a tive effects
.p Y . . ate Y . .I . . C. ° Screen Yollage 100 Vdc 120 Vd¢ 140 Vdc
operation at higher aliitudes and high dissipation simul-
taneously or by other sources of heat in the equipment. Plate Current [Av ) 15 mh 5.5 mh L
Each proposed application should be life tested under Screen Cyrrent {Av.| 1.0 mA 3.5 mA 6 mA
maximum environmental conditions in order to check that Cathode Current (Penk) 8 mh 10 m& 18 mA
the design gives the desired reliability. H-K Valtage 200 ¥ 250 ¥ 300 ¥
Chart 11 is presented to emphasize the dangers of op- Bulb Temperature 100°C 120°¢ 160°¢
eroting simultun'eously ot or near all maxima. In general, Altitode 0-20,000 1 £0.000 f1 50,000 f1
the.e_ﬁect on life of}operuhon at bmcrec.se'd rofings is Vibration 16 256 5c
aodditive and cumulative, Interpolation within this chart LIFE EXPECIA . . WETIUR
will give the designer a general idea of the life expec- TANCY MAXIHUM i
PLATE NOTES: 7
/1\—" [ I.MEASURED AT g DIA ON BULB.
— HEATER HEATER 2.ALL DIMENSIONS (N INCHES
; (& UNLESS OTHERWISE NOTED.
NO CONNECTIC GRID NO, 2
+3 o
1 2% |
ek MvE | 2'IES e CATHODE (2 ) S (8)CATHODE
GRID NO ) g)GRID NO.3
i SN
Ll BASE DIAGRAM
II TBOTTOM YIEW)

-] l——moz "




MINIATURE BEAM POWER AMPLIFIER 6486

Bendix Red Bank Type TE-11

N\

FOUR SIDE RODS FOR INCREASED

|| RIGIDITY OF STRUCTURE.

EXTRA CATHODE TAB TO
DAMPEN CATHODE VIBRATION,

|

T A L S TR AREARRAFAT ALY

GETTER SHIELD TO MINIMIZE
INTER ELECTRODE LEAKAGE.

\ EYELETS LOCK STRUCTURE

TOGETHER.

MULTI—POINT MICA SPACERS
FOR INCREASED VIBRATION
RESISTANCE.

-

! ,
3 ]
i b
i"*«; }\i “
i

SOLID EXTRUDED CERAMIC
HEATER INSULATOR AND
COILED HEATER PROVIDE
RELIABLE LONG LIFE HEATER
AND IMPROVED HEATER —
CATHODE INSULATION,

— ] LARGER CATHODE AREA AND
INCREASED ELECTROQE
SPACINGS.

A A AR T TR R R

HEAVIER GRID SIDE RODS.

NICKEL SLEEVES ON TUNGSTEN
HEATER LEGS PROVIDE STRONG
SWAGED WELDS.

NI

STRUCTURAL FEATURES OF 6486 PROVIDE HIGH RELIABILITY AND LONG LIFE.

RED BANK DIVISION JO
BENDIX AVIATION CORPORATION ' Cnoy,
EATONTOWN, NEW JERSEY st - NG - 3y - %

Wosl Cagst Sales and Sarvica: 117 €, Providencia, Burbonk, Calif.
Expor Soles: Bendix Infornotionol Division, 205 E. 42nd 51., Now York 17, N. ¥.
Conadian Disiribwtar: Aviotion Electric Lid., P.O. Bax 6102, Montreal, P.G.



Bendix Aviation Gorp.
Red Bank Division

Bendix TE-43
Page 1 of 1

Electron Tube Plant February 18, 1957
Eatontown, New Jersey
TYPE 6486A (Tentative Data)
Reliable Hard Glass Miniature Dual Control Pentode
MECHANICAL DATA
Coated unipotential cathode
Outline drawing . . . . 6-2 Bulb. . . . . T-6 1/2

Base. . . . .+ + 4 < e 0. E9-1 miniature button, 9-Pin
Maximum bulb temperature . . . . . . . . .+ . . 300°C
Maximum diameter. . . . .« + .+ .+ o« o« v 4 e e e e . . 18

Maximum seated height . . . . . . . . . . . . . . 1-15/16
Maximum overall length ., . . . . . . . . . . . . . 2-3/16
Pin connections

Pin ! Grid #1 9DV Pin 6 Heater

Pin 2 Cathode Pin 7 Grid #2

Pin 3 No connection Pin 8 GCathode

Pin 4 Heater Pin 9 Grid #3

Pin 5 Plate
Mounting position « <« .+ .+ . any
Life expeclancy . .« .+ . « +« .+ .« « v o e 0 10,000 hrs

ELECTRICAL DATA

With shield Without shield

Direct Interelectrode Capacitances

Grid to plate (gl to p) max. . .
Input max . . . . < < .«
Output. . . . o e

Grid #! to grid #3 max ..
Grid #3 to (htk+gl+g2+p+i. s, ) ..

Ratings

Heater voltage {ac ordc} . . . .
Maximum heater-cathode voltage .
Maximum plate voltage . . . .
Maximum grid #2 voliage .
Maximum positive grid #3 voltage
Maximum plate dissipation. . . .
Maximum grid #2 dissipation .

.

0.04
4.4

6

w o w
oo el

Typical operating conditions and characteristics

Heater Voltage (ac or de) . . .
Heater Current, ¥ . . .

Plate Voltage, Ib o e

Grid #2 Voitage, Ec2 . .

Grid #1 Voltage, Ecl . . . .
Grid #3 Voltage, Ec3 . . . .
Plate Current, Tb. . . . .« .«
Grid #2 Curren:, Icl . .
Mutual conductance, Grid #l-plate
Murmial conductance, Grid #3-plate
Grid #) Voltage for Ib=10pA{approx.)
Grid #3 Voltage for I1b=10pA{approx.)

6.3
0.25
120
120
-2
-3
4.2
5.1
2100
710

-

~15

0.035

4.5

W o W
O = W
o~

. 300
. 200
. 155

2.0
0.85

6.3
0.25
120
120
-2

3.5
3.3
3250
450

from JETEC release #1874, March 18, 1957

volts
volts
volts
volts
volts
watts
watts

volts
amp
volts
volts
volts
volts
mA
maA
pmhos
pmhos
volts
volts



File Catalog: Special Purpose Electron Tubes
Section: Microwave Tubes

from JETEC release
#1627, April 9, 1956

6541

Bendix Red Bank Type TE-30

REFLEX KLYSTRON

(MECHANICALLY TUNED]

DESCRIPTION

The 6541 reflex klystron {Bendix Type TE-30) is o rugged-
ized, low voltage, mechonically tuned K-band reflex oscillator
designed for use as a CW power source over the frequency
range of 23.25 KMC/sec. to 2475 KMC/sec. This tube in-
corporates on improved method of tuning the cavity resonator
which permits the achievement of a relatively flat power output
and electronic tuning charocteristic with variation of the operat-
ing frequency. Unlike the conventional capacitive type tuners
wherein the interaction gap spacing of the resonant cavity is
varied to control the operating frequency, the interaction gap of
the type 6541 is fixed al optimum spacing. Tuning is accom-
plished by moving a dielectric rod into the electric field sur-
rounding the interaction gap. The tuner rod is moved by a
spring loaded differential screw acting through bellows in the
wall of the vacuum envelope, This screw is designed to receive
an cllen wrench for tuning purposes and can be locked in
position with an external lock put. Since a flexible diaphragm
is no longer necessary as o cavity wall for tuning purposes,
the cavity is designed as a rigid structure which is stable under
acceleration, shock, and vibration environments. The electron
gun and repeller structures are mounted rigidly on ceramics
in order to ruggedize these assemblies and to eliminate the
use of all mica insulators which are subject to decomposition
and flaking under severe enviranmental conditions. The output
coupling is accomplished by means of an internal tapered
section of waveguide which couples radio frequency energy
from the cavity resonator through a non-resonant iris, This
waveguide section tapers in the narrow dimension only from
the iris to a terminating choke abutting o circular low loss glass
output window. The output filting of the tube is designed to
match and fasten direcHy to a standard UG-596/U woveguide
choke flange. The bulb is of steel construction and hence pro-
vides protection from external magnetic fields for the internal
electron optics structure.

APPLICATION NOTES

Insulation The bulb of the 6541 is designed to operate at
resonator veltage potential hence requiring a rescnator voltage
supply having its positive polarity grounded when the tube is
to be mounted directly on the waveguide flange. If the desired
application requires that the tube shall be operated above
ground or “'hot'" with respect to ground, the tube and the wave-
guide flange may be insulated by means of a mica sheet and
four insulating bushings belween the mounting screws, tube
and waveguide flange.

Cooling The maximum bulb temperature should not exceed
130°C in applications where long tube life is important. At
reom temperature without a tube enclosure no forced cooling
is required. If the tube is to be operated in an enclosure, care
should be taken to insure that adequate cooling is provided
in order that the maximum hulb femperature is not exceeded
since impairment of tube life may result.

Environmen! The type 6541 has been designed to provide
stable frequency and power output under severe acceleration,
shock, and vibration environments. Under constant acceleration
up to 50G, impact shocks of 5 milliseconds duration to 100G,
ond vibration environments at 10 to 1200 cycles/sec. with
accelerations of 3 to 10G, the tube displays maximum varia-
tions in power output of 10%,, maximum frequency modulation
of 2 Mc/sec., and maximum frequency variations of 5 Mc/sec.

Qutput Lood The tube has been designed for operation into
a matched waveguide loa I, When operation into a reactive
load is necessary, adequale attenuation should be inserted
in the load circuit between the tube and the load to limit the
voltage standing wave ratio at the tube to o value less than
2 to 1 in order to prevent impairment of tube performance.
Repeller Modes The tube should be operated in the repeller
voltage mode defined in this data sheet. However, modes do
exist at lower repeller voltages than that specified which should
be considered when the design of AFC circuits is undertaken
to prevent lack-in an one of these lower modes. The 6541 has
been designd to provide a minimum mode separation of 40
volts between the operating repeller voltage mode and the
next lower mode.

MAXIMUM RATINGS

[ABSOLUTE VALUES)

6.3 £ 8%, volts
Resonator Voltage 330 volts D.C.
Reflector Voltage .................. s —300 volts D.C.
Resonator Current ... 30 mAdc
Heater-Cathode Voltage ... * 45 volts

Filament Voltage ...

PHYSICAL CHARACTERISTICS

Dimensions: Refer to the outline drawing.
Weight: 4.3 ounces.
Base: Small Octal 8-Pin, B8-21, Low Llass Phenolic Wafer.

Coupling to Wave Guide: Direct. Fastens to UG-596,/U
choke flange.

Cooling: Convection.

Mounting Position: Any.

Cavity: Silver Plated Steel.
Bulb: Metal.

Qutput Window: Low Loss Glass.,

RED BANK DIVISION
BENDIX AVIATION CORPORATION
EATONTOWN, NEW JERSEY

o Oendil |

Publication No. R61-10

Printed in U.5.A,



REFLEX KLYSTRON 6541

{MECHANICALLY TUNED) Bendix Red Bank Type TE-30

AVERAGE CHARACTERISTICS

POWER OUTPUT REFLECTOR YOLTAGE
8. v,
FREQUENCY FREQUENCY
200 MAXVMYM
180
MAXIMUN
23 — =S |
[ /
w
g 'a-‘ 160
320 :
3 e AVERAGE
5 — ’a'; 140 — -t
s [ avensce > -1
18 « |
o 2 /
w [+
3 Y 120
g : §
0 — L
160
MIN 2?:'
s
/-/
a0  —
/
23 233 24 248 25 23 231.5 24 F1 S 2z
FREQUENCY=KMCE/SEC FREQUENCY~KMC/SEC
POWER OUTPUT VS. FREQUENCY REFLECTOR VOLTAGE VS. FREQUENCY
VARIATION OF HALF POWER ELECTRONIC TUNING TUNER TURNS
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REFLEX KLYSTRON

{MECHAMICALLY TUNED)

6541

Bendix Red Bank Type TE-30

ELECTRICAL CHARACTERISTICS & TEST CONDITIONS

Test Conditions and Specification Limits

LIMITS
TEST CONDITIONS SYMBOL UNITS
MIN, MAX.
PRODUCTION TESTS:
Total Reflector Current Er = —100 Vdc Ir — 7.0 uhde
Reflector Leakage Current Er = —100 Vdc — 5.0 uAdce
Reflector Gas Current Er = —100 Vdc — 2.0 pAdc
Resonator Current Test Conditions; Er — — 100 Vdc Irs — 30 mAdc
Mechanical Tuning Range Er/max Po F 23250 24750 Mc
Power Output {1} Test Conditions Po 10 — mW
Power Qutput (2] Er/max Po; F — 23250 #= 3%; Po 8.5 mwW
F—= 24750 = 3%
Reflector Voltage Test Conditions; Er/max Po Er —80 — 180 Ydc
Etectronic Tuning (11 Test Conditions; Er/50%
max Po 55 Mc
Emission Ef — 58v Dk 1k 15 %
Hysteresis Test Conditions; Er/max Po Ratio 5 %
DESIGN TESTS:
Insulation Ehk — 45 Vdc Ihk 100 pAdc
Heater Current Test Conditions If 475 555 mA
Bump Test Conditions; Er/max Po APo/Po 010
Electronic Tuning {2) F— 23250 &+ .3%; F = 24750 55
+ .3%; Er/50% max Po Mc
Modulation Sensitivity Test Conditions; MErs = 20 Vac A/ AErs 1.0 1.6 Mc/v
Resonator
Modulation Sensitivity Test Conditions; AErp — =3 v N/ N\Erp 2.0 4.0 Mc/v
Repeller
Life Test Test Conditions t 500 hrs
Life Test End Points Test Conditions Po 8 mwW
GENERAL TEST CONDITIONS:
Ef Eres Er F
6.3 volts —+300 Vdc Adjust 24000 = 0.3% Mc
N NDTES:
(5)RECELLER I, NUMBERS ARE FOR REF. ONLY.
— ,--’/—;&z\)\.\ 2. WAYE GUIDE INSIOE TUBE .
SHELL 3 ,—Q 3 c
G0 | T ROT SPECIFIED ARE NOMAL.
NE"ER@"\? . A /_/’
WEATER (U;—/(I\S):nmwe
BASE DHAGRAM
BOTTOM VIEW) :O‘s
NU.8 ALLEN HEAQLESS SET 9CR ARGk
2 ——.250 -|‘|—4.|a7
1 T-;_— U
A, =  ¢&
E B — 5 |
| =
— ] i
i}
& 7'_—‘3—32 —7 NOTE |
__ZL_n

OUTLINE DRAWING



REFLEX KLYSTRON 6541

{MECHANICALLY TUNED) Bendix Red Bank Type TE-30

CERAMIC REPELLER
RUGGED REPELLER SUPPORT & INSULATOR
ASSEMBLY
HEAVY
Q STEEL WASHER
N 4
E ///////////
DIELECTRIC ROD FOR [ e,
POSITIVE AND N z ,// RlSGUIIEP((;)%I'?
VIBRATION FREE [ ’ e
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STRUCTURAL FEATURES OF THE 6541

RED BANK DIVISION /‘
BENDIX AVIATION CORPORATION % oy,
EATONTOWN. NEW JERSEY .

Printed in iL.5.4.
Woest Caast Sales and Seevice: 117 E. Pravidancia, Burbank, Calif.
Export Sales; Bendix International Division, 205 E. 42nd $t,, New York 17, N. Y.
Conodian Distributor: Aviation Electric Lid.,, P.O. Box 6102, Mantreal, P. Q.



from JEDEC release #4135, Feb. 11, 1963

6582

ZG’nJI,'I/Red Bank Type TE-35

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.
TWORPORATION
WTUBKDIV/S/ON, EATONTOWN, NEW JERSEY

Publication No. R 410-2¢

Printed in U.5.A.



SHARP CUT-OFF PENTODE

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

6582

&ordi” Red Bank Type TE-35

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
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SHARP

CUT-OFF PENTODE

6582
?end,/ked Bank Type TE-35

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.

-
[ 1 i I
600 MAx_PEAK AC VOLTS
500 % missipation | o -\ 100
;% s00 [ \ B0 T
3
g0 oy
"800 — 20382
i3 v
% 16 20 30 0 %0 66 wn°
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




SHARP CUT-OFF PENTODE 6582
‘andr)/Red Bank Type TE-35

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.

TWURMRAMN

;N?UHKDIVIS/ON, EATONTOWN, NEW JERSEY

] West Coant Sates and Service: 117 E. Providencia, Burbonk, Calif. Printed in U.S.A.
xport Sales: Bendix International Division, 205 . 42nd St New York 17, N. Y,
Canadion Distribulor: Aviation Electric Lid., P.O. Box 6102, Monireal, P.Q.



Bendix Aviation Corp. Bendix TE-44
Red Bank Division Page 1 of 1
Electron Tube Plant . February 19, 1957
Eatontown, New Jersey

TYPE 6582A (Tentative Data)

Miniature Hard Glass Pentode, RF, Sharp Cut-~off

MECHANICAL DATA

Coated unipotential cathode

Outline drawing . . . . . . Bulb . . . . . . . . T-61/2
Base . . . . . . . .+ .+ + + . . E9-1 miniature button, 9-pin
Maximum bulb temperature . . . . . . . .+ .+ .+ .+ . . 300°C
Maximum diameter . . . . . . . e e e e e 7/8
Maximum seated height . . . . . . . . . . . . . . 115/16
Maximum overall length . . . ., . . . . . . . . . . 23/16
Pin connections

Pin 1 Grid #1 Pin 6 Heater

Pin 2 Cathode and grid #3  9EJ Pin 7 Grid #2

Pin 3 No connection Pin 8 Gathode and Grid #3

Pin 4 Heater Pin 9 Grid #1

Pin 5 Plate
Mounting pogition . . . . . . . o . o o 00000 any
Life expectancy . . . . . + .+ + 4+ + « + « + .« . 10,000 hrs

ELECTRICAL DATA With #315

Direct interelectrode capacitances Shield
Grid #1 to plate (max) 0.03 ppf
Input (gl to all) 4.5 wpf
OCutput (p to all) 3.0 ppf
Ratings
Heater voltage (ac or dc) 6.3 volts
Maximum heater-cathode voltage 300 volts
Maximum plate voltage 200 volts
Maximum grid #2 voltage 155 volts
Maximum plate dissipation 2.0 watts
Maximum grid #2 dissipation 0.85 watts
Maximum positive d~c grid #1 voltage 0 volts
Maximum cathode current 20 mAdc

Typical operating conditions and characteristics, class Al amplifier

Heater voltage (ac or dc) 6.3 volts
Heater current 250 mA
Plate voltage 120 volts
Grid #2 voltage 120 volts
Cathode resistor 180 ohms
Plate resistance (approx) 0.5 meg
Transconductance 4500 pwmhos
Plate current 7.5 mA
Grid #2 current 2,5 mA
Grid #1 voltage (approx) for Ib=10 pA -8.5 volts

from JETEC release #1874, March 18, 1957



File Catalog: Electron Tube Products
Section: Microwave Tubes

6584
?ﬂdl/ Type TK-69

REFLEX KLYSTRON

(MECHANICALLY TUNED)

MAXIMUM RATINGS
(ABSOLUTE VALUES)

Resonator Voltage ... .. 330 Vdc
Reflector Voltage ... — 300 Vdc
Filament Voltage ... ... 6.3 &= 8% volts
Resonator Current ... 35 mAdc
Heater — Cathode Voltage. . .. =+ 50 Vdc

PHYSICAL CHARACTERISTICS

® Dimensions: Refer to the outline drawing.

® Base: Modified Small Octal 8-Pin, B8-21, Low Loss

Phenolic.

® Output Coupling: Coaxial. (See Typical Adapter As-
sembly Drawing.)

Cooling: Convection.
Mounting Position: Any.
Bulb: Metal.

Tuner: Allen Socket Screw for # 8 Allen Wrench.

DESCRIPTION

The 6584 (Bendix® Red Bank Type TK-69) Tube is a
mechanically tuned C band reflex oscillator. The electrical
characteristics of the 6584 have been designed to be
similar to the type 6115, with the exception that the
repeller voltage variation with frequency has been re-
duced. The tube is designed for use as a CW oscillator
over the range of 5100 Mc./sec. to 5900 Mc./sec. The
tube is capacitively tuned over this frequency range by
changing the interaction gap spacing.

The design is such as to exhibit no spurious oscillation
modes when the output connecter is properly terminated.

The electron optics of the tube have been designed to
reduce electrical hysteresis to a minimum,

The mechanical tuner design eliminates long mechani-
cal and thermal paths external to the tube structure as
well as the use of oversiressed diaphragms; hence, me-
chanical tuning hysteresis is virtually eliminated. In addi-
tion, the cavity diaphragm is completely contained within
the vacuum enclosure thus eliminating frequency sensitivity
to atmospheric pressure as present in tubes having the
diaphragm as a part of the vacuum enclosure.

Output coupling is accomplished by means of a coaxial
output lead. The output line may be coupled into a coaxial
system or directly infto a waveguide mount by means of
the Typical Adaptor Assembly drawing shown on the last
page. This adaptor is the same as the one used for the
JAN-2K29.

APPLICATION NOTES

This tube is designed to have improved temperature
and altitude characteristics, fast warm-up, stabilized
warm-up frequency drift, and reduced repeller voltage
variation with frequency. The tube is applicable for use
in equipments operating in widely varying ambient tem-
peratures, varying atmospheric pressures and in intermit-
tent operation. Such applications include airborne radar
systems, telemetering and microwave relay links. In addi-
tion, the reduced repeller voltage vs. frequency character-
istic makes possible savings in components for an afc
system with given characteristics.

THE Fonoljr”LORPORATION

Fed Gonk’ Drvision,

EATONTOWN, NEW JERSEY

Puplication No. R811-20 (Supersedes No. R58-3)

Printed in U.S5.A.



REFLEX KLYSTRON

{MECHANICALLY. TUNED])

6584
?adl;/ Type TK-69

AVERAGE CHARACTERISTICS

TYPICAL POWER OUTPUT

TURNS OF TUNER SCREW

FREQUENCY IN MC/SEC

Vs Vs
FREQUENCY FREQUENCY
(REPELLER VOLTAGE
OPTIMIZED FOR EACH FREQUENCY)
210 /!——\ 5
7] MAXIMUM ™ 5
t|85 > g, 4 A
<
EIGO / (AVERAGE ] //
= E 3 =
%35 = S — S /
- VINIMUM =
E / / L o2
3110 ¢
i 5
g 85 / "
a
60 5100 5300 5500 5700 5900 5100 5300 5500 5700 5900
FREQUENCY IN MC/SEC FREQUENCY IN MC/SEC
TYPICAL VARIATION OF HALF POWER TYPICAL VARIATION
ELECTRONIC TUNING RANGE OF REPELLER VOLTAGE
WITH WITH FREQUENCY
o FREQUENCY 220 I
@ MAXIMUM
> 60
g Fi200 el
W Q /
2% T : /
& / \\ 8o
© 50 © AVERAGE
z My < / ——
545 — M guso ///
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w
& Ry xi20 -
v
&30 " T
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;t’ 25 5100 5300 5500 5700 5900
T 5i00 5300 5500 5700 5900

FREQUENCY IN MC/SEC




6584

REFLEX KLYSTRON
zﬂdl/ Type TK-69

(MECHANICALLY TUNED)

ELECTRICAL CHARACTERISTICS & TEST CONDITIONS

Test Conditions and Specification Limits

LIMITS
TEST CONDITIONS SYMBOL MIN. MAX. UNITS
PRODUCTION TESTS
Total Reflector Current Er = — 100 Vdc Ir — 7 vAdc
Reflector Leakage Current Er = —100 Vdc Ir —_ 5 vAdc
Reflector Gas Current Er — —100 Vdc Ir — 2 vAdc
Bump Test Conditions; Er/max Po A Po/Po — 0.10
Resonator Current Test Conditions; Er —= — 100 Vdc Irs —_ 32 mAdc
Mechanical Tuning Range Er/max Po F min — 5100 Mc
F max 5900 — Mc

Power Output (1) F — 5100 Mc; Er/max Po Po 70 —_ mW
Reflector Voltage (1} F = 5100 Mc; Er/max Po Er —100 —160 Ydc
Reflector Voltage (2) F = 5900 Mc; Er/max Po Er — 140 —210 Ydc
Electronic Tuning (2) F — 5900 Mc; Er/50% Po AF 28 —_ Mc
Emission Ef—=58V Alk/1k —_ 0.15
Life Test o Test Conditions t 500 — hrs
Life Test End Points Power Output; F — 5900; Po 100 — mW

Er/max Po
DESIGN TESTS:
Insulation Ehk =45 Vdc — 100 uAdc
Electrode Insulation 500 Vdc¢; Tube Cold Rk-rs —_— Meg

Rk-rs — Meg

Vibration Operating* F = 25 cps, Peak to Peak

Excursion .080” t == 60 sec Fm =*=1.5 Mc
H;afer Current Test Conditions 450 550 mA
Power Output (2) F = 5900 Mc; Er/max Po Po 120 — mW
Electronic Tuning (1) F = 5100 Mc; Er/50% Po AF 34 — Mc
Hysteresis Test Conditions; Er/max Po Ratio — 0.05 |
Modulation Sensitivity Test Conditions; NF/NEr 0.61 1.2 Mc/¥Y

Er/max Po; /\ Er = +3V
Resonator Voltage Sensitivity | Test Conditions; Er/max Po; /NF//\Ers —_ 0.320 Mc/V

/\ Ers = 20v p to p ac
TEST CONDITIONS:

Ef. Eres. Er Irs Ehk F
6.3 volts 300 Vdc Adjust Vdc 25 mAdc 0 5500 Mc

*Tube is mechanically pretuned to 5100 Mc. Vibration tests are conducted on a cyclic basis for nine five minute periods in each of three mutually
perpendicular planes. The tube must be capable of meeting all production tests after completion of the vibration tests.




REFLEX KLYSTRON 6584

(MECHANICALLY TUNED) &ordi” Type TK-69

0t 288 o L@ o conmecrion
NO CONNECTION
NOTE :
© (&) REPELLER NUMERALS ARE FOR REFERENCE ONLY
BASE AND DO NOT APPEAR ON TUBE BASE .
DIAGRAM
HEATER HEATER
(8) CATHODE
2.813 MAX.
— 2,500 MAX.
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! —
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/ +.000 TUBE BASE
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COAXIAL OUTPUT ADAPTOR

THE Fonolir” LORPORATION

PedzvnKDIVISION, EATONTOWN, NEW JERSEY

West Coast Sales & Service: 117 E. Providencia Ave., Burbank, Calif.
Export Sales & Service: Bendix International Division,
205 E. 42nd St., New York 17, N.Y,
Canadian Distributor: Computing Devices of Canada, Ltd., P.O. Box 508,
Ottawa 4, Ontario



File Catalog: Electron Tube Products
Section: Gas and Special Tubes

?ﬂt/// TgebT 2148.

GAS NOISE SOURCE

RATINGS
Filament Voltage ... ... 12 Volts
Anode Current ... . . . 200 Ma D.C
Filament Current . . . . . 170 Ma D.C.
Tube Dissipation ... 15 Watts
Tube Voitage Drop.. ... . 75 Volts
Ambient Temp. Range .. R —40°F to
+165°F

DESCRIPTION

This tube is designed for use as a noise source in
super high frequency (SHF) measurements. It is constructed
for use with the RG-91/U waveguide to provide noise in
the 1.67 - 2.42 cm waveband. When used in the standard
mount assembly, it functions as an untuned termination
over the entire recommended transmission bandwidth of
the guide.

To secure good transmission performance at the fre-
quencies involved, this tube is fabricated from low loss
707 glass.

The run-start switch shown in the typical circuit provides
the high voltage surge or spike necessary to initiate the
discharge. In the start position, current passes through
the filament at the cathode end of the tube preheating the
filament and assisting in starting the discharge. As the
switch is released to the run position, a high surge voltage
appears momentarily across the tube, caused by the col-
lapse of the magnetic field in choke “'L". This high voltage
initiates the discharge in the tube which is then sustained
by the power supply voltage and stabilized by the re-
sistance R2. External power is no longer supplied to the
filament once the discharge is established. Filament
temperature is maintained by the tube current and is
evidenced by a hot spot on the filament structure.

OPERATING CHARACTERISTICS

The use of pure inert gas eliminates the dependence
of noise output on the operating temperature. The noise
source is available for measurement at zero warm-up time
with little change due to ambient temperature variations.

The performance of the tube is non-critical with respect
to variations in the discharge current.

The average voltage standing wave ratio (VSWR) over
the recommended transmission bandwidth of the guide is
about 1.07 with a maximum of about 1.13. The noise
temperature is 16 &= 1 db above 290° K.

The operating circuit should have sufficient series resist-
ance to limit the current through the tube to the rated
value after the starting period.

THE Forolir LORPORATION

Fed Bonk’ DivisIon,

EATONTOWN, NEW JERSEY

Publication No. R611-4 (Supersedes R53-14)

Printed in U.S.A.




GAS NOISE

SOURCE

6684
7’/’/// Type TD-18

TUBE

SYMBOL DESIGNATION
E = 1lI5VALC

Ci = 40 UF

Cs= 006 UF -2500 Vv
Ri=65n-|W

Rz = 800 n_—-50W
R3:1000 a_-25W

L =2HY 250MA

T = SELENIUM RECTIFIER

SW <(MOMENTARY) -~
NORMALLY OPEN

TYPICAL STARTING AND OPERATING CIRCUIT

- AS

REQ'D. — -~ e

WAVEGUIDE MOUNT ASSEMBLY RG-91/U

348
MAX. |

MINIATURE BI-PIN BASE

_~—BRASS CONTACT

500
0. D.MAX.

1 -4 MAx.

23 Max———+ 7EMIN. —— TR
MAX.|
; —] .23 5 MIN. 1
265 MAX. DIA.

d N ) {J | Al—t /
o e 0 [¢ i J_E

4 Zpia. '

o

| i8

MAX.DIA.

OUTLINE DRAWING




File Catalog: Electron Tube Products
Section: Receiving Tubes

B o

{Generic Type 412A)

RELIABLE HARD GLASS MINIATURE
FULL-WAVE RECTIFIER

ELECTRICAL RATINGS*

Heater voltage®™*. ... ... 6.3 volts
Heater current ... 1.0 amp
Peak inverse voltage. ... 1450 volts
Peak plate current—{per plate)...... 330 mA
Peak surge current—{(per plate). ... 1.1 amps
DC heater-cathode potential _......__ 500 volts (max.)
Cathode heating time____.._.___.._______. 45 sec.
Total effective plate supply imped-

ance—I{per plate) ... See Rating Chart 3

For maximum current and voltage ratings, refer to
Rating Chart 1,

*To obtain greatest life expectancy from tube, avoid designs where
the tube is subjected to all maximum ratings simultaneously.

**Voltage should not fluctuate more than *5%.

TYPICAL OPERATION

Input to Filter
Capacitor  Choke

Heater voltage {volts)............._._._ ... . 6.3 6.3
Heater current (amperes) ... 1.0 1.0
RMS plate supply voltage (volts per plate) 325 450
Input capacitor {pf).... ... 4 —
Input choke (henries)................._. . — 10
DC output current (mA).._............._..._. 100 100
DC output voltage (volts)

At half-load current (50 mA).._______...... 375 395

At full-load current {100 mA)..._____._._. 325 385

DESCRIPTION

This miniature, full-wave, high-vacuum rectifier is one of
the Bendix Red Bank line of reliable vacuum tubes specif-
ically designed for aircraft, military and industrial appli-
cations where freedom from early failures, long service
life, and uniform operating characteristics are extremely
important. Each tube is given a 45-hour run-in under vari-
ous overload, vibration, and 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 actual operating conditions.

In addition, this tube is designed for use in equipment
with high ambient temperatures and where high levels of
vibration, shock and other accelerations are encountered.
Careful exhaust to a high degree of vacuum with thorough
outgassing of all elements with electron bombardment is
employed to ensure long life expectancy. A hard glass
(nonex) bulb and stem with nickel pins are used. These,
together with a conservative design center of cathode
temperature, permit operation of these tubes up to bulb
temperatures of 300°C, in contrast to an average of
175°C for soft glass bulbs. In addition, because of the
lower expansion of the tungsten-nonex seal (about one-
third that of conventional lime or lead glass), greater
resistance to thermal shock is obtained. The nickel
pins are gold plated to assure excellent contact resistance
throughout life with freedom from corrosion.

This tube employs pressed ceramic spacers, instead of
micas, for element separation. Conventional micas are
used to 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 mica and consequent
loss of emission. Mica in contact with the hot cathode
deteriorates even more rapidly under shock and vibra-
tion. Ceramic eliminates this problem and, furthermore,
reduces damage caused by fatigue failure of parts.

MECHANICAL DATA

9 Pin Miniature Nonex Glass—

Base. o Gold Plated Pins

Bulb Nonex Glass—T6'%
Max. Overall Length_.......__......._..._ 23"

Max. Seated Height. ... 2"

Max. Diameter ... /X4
Mounting Position ... any

Max. Altitude***_ . 80,000 feet
Max. Bulb Temperature ... 300°C

Max. Impact Shock 500G

Max. Vibrational Acceleration.....___.. 50G
(100 hour shock excited fatigue
test, sample basis)

Life Expectancy ... 10,000 hrs.

***See altitude chart on page 3.

THE GFonolir”LORPORATION

“Hed Bonk’ Drvision,

EATONTOWN, NEW JERSEY

Publication Ne. R61-11

Printed in U.S.A,



FULL-WAVE RECTIFIER 6754
?ﬂdl/’/ Type TE-36

{Generic Type 412A)

ELECTRICAL CHARACTERISTICS AND TEST DATA

SPECIAL TESTS

In addition to the production and design tests shown
under ‘“Electrical Characteristics and Test Data’,
other tests are performed on o sampling basis to

assure a high out-going quality level. See below:

TEST CONDITION DURATION
. On 2/, min.
TEST CONDITIONS AND CHARACTERISTIC LIMITS Heater Cycling of 2 m 3,000 0n-Of
Life Test - . cycles
All Tubes are Stabilized for 45 hours under Test Conditions A & B Ef = 7.0 Vac
and 2 G Vibration at 30 cps prior to 100 % Testing. Glass Strain Test Boiling water to Ice | 3 minutes in
water each
CHARACTERISTIC TEST SYMBOL MiIN. DESICN MAX. UNITS High Level 50 G Shock Excitation:
CONDITIONS CENTER 100 hours
Fatigue Test 18/sec. rep. rate
PRODUCTION TESTS
Heater Current A If 90 1.0 1.1 Aac Altitude Test 60,000 Feet 5 minutes
Heater-Cathode Leakage A Ihk — — &+ 50  Adc Wiah T Under *'Test
Operation B To 95 100 — mAdc “'f*: Te;"‘p‘ Conditions” 1,000 hours
Emission ( Is 75 - — mAdc Bulb Temp. 300 C
Short and Continuity Life Expectancy Test Under Test Conditions 5,000 hours
p Y
DESIGN TESTS
Vibration 2.5 6, 25 cps Mount Inspection 100;%]sTest-M'Lc'ms]c-opnl:ﬂIn;p?::mn
Insulation of Electrodes D R 100 — - goh ! possiile Trouhfe Tom®
Heater-Cathode Leakage £ Ihk — — 100 1 Ade
TEST CONDITIONS | Ef | Eee/p | Es Ep RL_| | /e | EWK EFFECT ON LIFE OF INCREASED RATINGS
Ynits v Vac Vdc Vde ohms uf ohms Vdc -
A 63 + 500 . !?::”:[']“;‘o'es OPERATING CONDITIONS
B 6.3 350 3890 4 Adjust ild
¢ 63 15 B O8 cric | CONSERVATIVE [ TYPICAL | MAXIMUM
D .
- Z; 1500 Heater Voltage 63V 29 |63V £ 5% |63V 109
: 1500 H-K Voltage a5V 50V 500V
Pe?:ef';m””e"' 225 mA 300 mA 330 mA
Pe;';l:l‘;': fnverse | yppp v 1250 V 1450 v
°"('::r' T‘;’;;"’ 85 mA 90 mA 100 mA
Bulb Temperature 175°¢ 225°¢ 300°C
Altitude 0-20,000 ft. 60,000 ft. 80,000 ft.
Vibration 26 56 106
LIFE EXPECTANCY MAXIMUM HIGH MEDIUM
120 ‘ 120 I T [ T T 1000
ABSOLUTE LAXIMUM‘ RAT,NG‘S ABSOLUTE MAXIMUM RATINGS 1 ‘ I [ [ ]
A B "o 68 ABSOLUTE MAXIMUM RATINGS
i ™
| N ‘
AN \ i
100 t *\ - FOR CAPACITOR-INPUT FILTER
I \ } \\ ;BOOLBASED ON MAX TRANSIENT PEAK PLATE
sl PR N, g ‘ CURRENT CF |.I AMPERES PER PLATE)
| E|\ w ;_7" Rs*Raec* N Rogyy +Ry ‘ ‘
4] 1 | | \\ 4 i - Rg=PLATE-SUPPLY RESISTANCE / PL‘ATE
& 80T Y & 89 [~ Rggc=DC RESISTANCE OF TRANSFORMER I
3 ; [N | H AREA 2 . fsgo:g:r\% SECTION
3 camacio ! \\ | ] oF F00 T LCaMER PRiMARY | ——
F | <! R | \ | H w | Ra=DC RESISTANCE OF ADDED
s | | - PERMISSIBLE 2 ‘ SERIES RESISTANCE / PLATE
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FULL-WAVE RECTIFIER
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ALTITUDE —THOUSANDS OF FEET

THIS CHART IS INCLUDED AS AN ILLUSTRATION OF THE AMOUNT
OF CURRENT DERATING NECESSARY IN A SPECIFIC APPLICATION
TO AVOID EXCEEDING THE MAXIMUM BULB TEMPERATURE. EACH
APPLICATION SHOULD BE CHECKED TO DETERMINE THAT THE
MAXIMUM BULB TEMPERATURE IS NOT EXCEEDED. EITHER
DERATING OR COOLING OR BOTH MAY BE NECESSARY.

CRITERIA FOR DERATING FOLLOWS :

I. VOLTAGE DERATING —TO KEEP BELOW
BASE PIN ARC OVER POINT.

2. CURRENT DERATING - TO KEEP BULB
TEMPERATURE BELOW MAX RATING.

ALTITUDE RATINGS

6754
?'m//,'/ Type TE-36

(Generic Type 412A)

APPLICATION NOTES

For reliable operation special consideration should be given
to the maximum ratings, of the 6754, These ratings are limiting
absolute values and if exceeded may seriously impair the reli-
ability of the tube. Therefore, the equipment designer should
determine an average design value for each rating so that vari-
ations in supply voltages, load, and components do not cause
the absolute values to be exceeded. The bulb temperature rat-
ing is an extremely important characteristic which should not be
exceeded if expected life is to be achieved.

Reliability and performance will be jeopardized if filament
voltage ratings are exceeded. Life and reliability of perform-
ance are directly related to the degree that regulation of the
heater voltage is maintained at its center rated value.

From Rating Chart 1, operating conditions should be selected
to insure usage within the area of permissible operation with
choke or capacitor inputs.

To insure that the maximum peak plate current is not ex-
ceeded a choice of operating values of d-c output current per
plate and rectification efficiency should be made such that they
fall within the area of permissible operation of Rating Chart 2.

Rating Chart 3 graphically represents the relationship be-
tween the maximum a-c plate supply voltage per plate and the
minimum plate supply resistance per plate to prevent maxi-
mum transient currents from exceeding the peak surge current
rating of the tube. The plate supply resistance Rs=R(sec) +
N’R{pri) + Ra, where

R{sec) = d-c resistance of each section of transformer secondary,
N == Transformer voltage step-up ratio per section,

R(pri) = d-c resistance of transformer primary,

Ra == d-c resistance of added series resistance per plate.

The addition of inductance would cllow o reduction of the minimum
value specified for Rs provided the reactance added is not too small

as to cause the maximum peak surge plate current and maximum
steady-state peak plate current ratings to be exceeded.

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 and cumulative. Interpolation within this chart will give
the designer a general idea of the life expectancy and reli-
ability of his application. Each proposed application should be
life tested under maximum environmental conditons in order to
check that the design gives the desired reliability. When con-
servatively used this tube has a life expectancy of 10,000 hours.
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INCHES UNLESS OTHERWISE
SPECIFIED

OUTLINE DRAWING
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PIN LOCATIONS
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FULL-WAVE RECTIFIER 6754
7»”&;/ Type TE-36

{Generic Type 412A}

CATHODE ANCHORED SECURELY BY
GETTER RESERVE FOR LONG LIFE LOCKING TAB TO CERAMIC SPACER

LARGER CATHODE AREA AND
INCREASED ELECTRODE SPACINGS

MICAS USED FOR BULB SUPPORT
AND GETTER SHIELD ONLY

’ v/'//////'r/‘ EYELETS LOCK STRUCTURE

/ TOGETHER SECURELY
%

HEAVY PLATES AND SHORT
MOUNT STRUCTURES TO
INCREASE RIGIDITY

PRESSED & PUNCHED CERAMIC
SPACERS PROVIDE STABLE

ELEMENT SEPARATORS REDUCING
GAS RELEASE AT HIGH TEMPERA-
TURE AND UNDER VIBRATION

SOLID EXTRUDED CERAMIC
HEATER INSULATOR AND
COILED HEATER PROVIDE
RELIABLE LONG LIFE HEATER

NICKLE SLEEVES ON
TUNGSTEN HEATER-LEGS PRO-
VIDE STRONG SWAGED WELD

HEAVY HEATER BUS
|_—~"| PROVIDES FIRM ANCHORING

HEATER BUS WRAPPED AROUND
HEATER SLEEVES & WELDED
AT TWO POINTS HELPS TO —
ELIMINATE POSSIBILITY OF
OPEN HEATERS

NONEX "HIGH TEMPERATURE"
GLASS USED FOR STEM AND
BULB-FREEDOM FROM GAS
RELEASE & ELECTROLYSIS
AT HIGH TEMPERATURE

STEM LEADS EXTEND THROUGH
ENTIRE MOUNT STRUCTURE
FOR ADDED STRENGTH

NICKLE PINS-GOLD PLATED ] H m
FOR LOW CONTACT RESISTANCE
& FREEDOM FROM CORROSION BUTTON STEM-STRENGTH IN ALL PLANES

STRUCTURAL FEATURES OF 6754 PROVIDE HIGH RELIABILITY AND LONG LIFE

THE ool CORPORATION

FedtdﬂkD]V]S]ON, EATONTOWN, NEW JERSEY

West Coast Sales & Service: 117 E. Providenci. Ave., Burbank, Calif.
Export Sales & Service: Bendix International Division,
205 E. 42nd St., New York 17, N.Y,
Canadian Distributor: Computing Devices of Canada, Ltd., P.O. Box 508,
Ottawa 4, Ontario




File Catalog: Electron Tube Products
Section: Gas and Special Tubes

6782
7’/’/// Type TD-22

GAS NOISE SOURCE, ARGON

DESCRIPTION

This tube is designed for use as a noise source in super
high frequency (SHF) measurements. It is constructed for
use with a 90° H-plane mount in RG/48U waveguide to
provide noise in the 7.6-11.5 cm waveband. When used
in the suggested mount assembly it functions essentially
as an untuned noise generator over the recommended

transmission bandwidth of the mount.

RATINGS

DC

Filament Voltage............ . 12 Vdc
Anode Current ... 250 mAdc
Filament Current... ... .. R 170 mAdc
Tube Dissipation. ... s 11 watts
Tube Voltage Drop................................__.. 44 Vdc

Anode Current™ ... ... 250 mAac
Anode Current Striking Voltage......__....___. 2000 Yac max.
Tube Dissipation._...._.....___..._..____._...... . 16 watts max.
Tube Voltage Drop™* .. ... 65 Vac

* These values are those read on RMS reading meters.

ENVIRONMENTAL
Ambient Temp. Range...... ... —55°C to +85°C
Bulb Temp...oooooo +125°C max.

PHYSICAL CHARACTERISTICS

Max. overall length.__.______..____ e 93/14”
Max. diameter...................... .565
Mounting position. .. .. Refer to Page 4

THE Gponclir” LORPORATION

Fed Gonk’ DIvisSION,

EATONTOWN, NEW JERSEY

Publication No. R612-11

Printed 1n U.§.A.




GAS NOISE SOURCE, ARGON
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GAS NOISE SOURCE, ARGON

6782
“&erdi”’ Type TD-22

Ci

SYMBOL DESIGNATION
E = 250 vde

Ci= .002 pf- 2500V

Ri= soosow

R2- 1000 25w

Li= 2 HY 250 mA

S 1= {(MOMENTARY)-NORMALLY
TUBE OPEN

TYPICAL STARTING AND OPERATING CIRCUIT (DC)

SYMBOL DESIGNATION
E=2000 Vac,@250 mAac

R= 8K, 500 WATTS

(] I:= 0—300 mAac

TYPICAL STARTING AND OPERATING CIRCUIT (AC)

OPERATING CHARACTERISTICS

The use of pure inert gas eliminates the dependence of
noise output on the operating temperature. The noise
source is available for measurement at zero warm-up
time with little change due to ambient temperature vari-
ations.

The performance of the tube is non-critical with respect
to variations in the discharge current.

This tube may be operated either in a d-c circuit which
provides a starting filament current or in an a-c circuit
without initial filament operation. In either case the oper-
ating circuit should have sufficient series resistance to
limit the current through the tube to the rated value during
operation.

When used in the suggested mount assembly, the aver-
age operating voltage standing wave ratio (VSWR) at
the design center frequency of the mount is 2.50 (==0.5)
db. In such a mount when the tube is operated at the rated
d-c current, ==20%, the excess noise coupled into the
wave guide over the recommended transmission band-
width of the mount is 8.85 (=0.25)db abeve Z90°K.
When the tube is operated in an a-c circuit, there is a
small correction to the available excess noise depending
on the circuit compenents and the a-c frequency.

When used in a 90° H-plane mcunt which is terminated
by a piston adjusted to match the susceptance of the tube
and mount, the excess noise coupied into the guide is
15.3 (#=0.3)db above 290°K.



GAS NOISE SOURCE, ARGON 6782
S &ondir” Type TD-22

o 2.840 — = 24Lﬂ B =
PN ~. }
T A 625

o &k

T

NOTE:

DIMENSIONS "A" 8 "B" ARE DETERMINED
BY THE DESIGN CENTER FREQUENCY
OF OPERATION.

SUGGESTED TYPE OF WAVEGUIDE MOUNT ASSEMBLY, RG-48/U

MINIATURE .555 MIN.
BI-PIN BASE .565 MAX.
BOTH ENDS
= - S ] = (o
o /

!
i 1
348 MAX. } .348 MAX.
- 268MIN. . - h

268 MIN.
-~

OUTLINE DRAWING
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File Catalog: Electron Tube Products
Section: Microwave Tubes

6845

endi”” Type TK-59

REFLEX KLYSTRON

(THERMALLY TUNED)

MAXIMUM RATINGS
(ABSOLUTE VALUES)

Resonator Voltage ... 350 volts D.C.
Reflector Voltage ... —350 volts D.C.
Filament Voltage ......_ ... 6.3 = 8% volts
Gun Cathode Current..........____.._....__. 32 ma. D.C.
Diode Plate Dissipation..............________. *see note below
Diode Voltage ... _...... ... —350 volts D.C.

*Note: Power inputs as high as 16.5 watts may be applied to the diode

when the frequency of the klystron is above 8500. Tuner power in
excess of 10 watts may permanently damage the tuning structure, if
applied when the tube is tuned below 8500 Mc.

PHYSICAL CHARACTERISTICS

® Base: Small octal 8-pin, B8-21, Low Loss Phenolic
Wafer, Modified for coaxial output lead as shown on
outline drawing.

Coupling to Wave Guide:
transducer.

Cooling: Convection.
Mounting Position: Any.
Cavity: Integral with tube.
Bulb: Metal.

Externally biased reflector shield allowing tube to be
pulsed with minimum frequency modulation.

Fits standard JAN 2K25

DESCRIPTION

The 6845 (Bendix® Type TK-59) tube is a ruggedized,
low voltage, thermally tuned X-band reflex klystron, de-
signed for use over a frequency range of 8500 to 9660
Mc/sec. Thermal tuning of the klystron is accomplished by
means of a diode included within the vacuum envelope,
the plate of which comprises one wall of the klystron
cavity. As diode voltage, and hence current, is increased,
expansion of the plate results in corresponding changes

in the klystron cavity gap space causing the tube to tune.

With the exception of the diode tuner, the 6845 may
be considered as a ruggedized version of the 2K45. It
is also similar in electrical characteristics to the type 6116
(Bendix Type TK-39) with the exception that it is capable
of pulse operation with minimum frequency modulation.
Physical dimensions are comparable to those of the 6116
and 2K45.

The ruggedization feature of the tube permits it to be

operated under severe vibration environments without
sacrifice of frequency stability. Under vibration conditions
of 10g acceleration at 50 cycles, the maximum frequency

variation is = 1.3 Mc./sec.

The tube has coaxial output as shown in the accom-
panying photograph and outline drawing, and is coupled
to the waveguide circuit through a transducer identical to
that used for the type 2K45, 2K25 and 6116 klystrons.
Details of this transducer can be found in the Military
Number 227 JAN specification sheet.

TYPICAL OPERATING CONDITIONS

Frequency ... 8500 to 9660 Mc./sec.
Resonator Voltage...................... 300 volts D.C.
Reflector Voltage

@ 9660 Mc./sece.ccocennee o —95t0 —145volts D.C.
Filament Voltage ... .. 6.3 = 8% volts
Gun Cathode Current -..- 32 mA D.C. (max.)
Tuner Diode Current...._.__........__._. 5to 36 ma {D.C))
Tuner Diode Voltage..........___..._. 170 to 275 volts D.C.

THE oo’ LORPORATION

Fed Gonk’ DIvisIonN,

EATONTOWN, NEW JERSEY

Publication No. R811-24

Printed in U.S.A.



REFLEX KLYSTRON

(THERMALLY TUNED)

Test Conditions and Specification Limits

6845

ze/u{',’l/ Type TK-59

ELECTRICAL CHARACTERISTICS & TEST CONDITIONS

NUMBERS ARE FOR REFERENCE ONLY
AND DO NOT APPEAR ON BASE.

+ L
g i6
Ijg DlA.

LIMITS
TEST CONDITIONS SYMBOL UNITS
MIN. MAX.
PRODUCTION TESTS:
Total Reflector Current Er = —150 Ydc Ir: — 5.0 pAdc
t = 120 sec. (min)
Reflector Leakage: Er = —150 Vdc Ir: —_— 3.0 pAdc
Reflector Gas Current: Er — —150 Vdc Ir: — 2.0 pAdc
Cathode Current (1): Er = —150 Vdc Ikl: — 32 mAdc
Reflector Voltage: Er (Mode A)/Max. Po Er: —95 —145 Vdc
@ 9660 = 0.3% Mc.
Thermal Tuning Range: Ef =58V
Er (Mode A)/Max. Po Max. F: 9660 — Mc
Pp = 1.0 to 9.0 watts Min. F: — 8500 Mc
Bump: Ef — 5.8;
Er (Mode A)/Max. Po APo/Po: — 0.10
@ 9660 + 0.3% Mc.
Emission (1): Ef =— 5.8; Er = — 150 Vdc Alk1 /1 —_— 0.15
Emission (2): Ef = 5.8;1k2 = 20 mA Alk2/1k2: —_ 0.10
Thermal Tuning Time (1): F = 9660 to 8500 Mc. t: 0.7 3.0 sec.
Thermal Tuning Time (2): F = 8500 to 9660 Mc. t: 0.7 3.0 sec.
Vibration: Er (Mode A)/Max. Po at 2080 Mc;
Total displacement — 0.080” F: — +=1300 Kc
F = 50 cps, Position Y1 only
Power Output: Ef — 5.8; F from 8500 to
9660 Mc. Po: 20 — mwW
DESIGN TESTS:
Electrode Insulation: 300 Vdc Tube Cold Rk1-rs: 2.0 — Meg.
Rk2-rs: 2.0 — Meg.
Heater Current (1): If1: 465 570 mA
Heater Current (2): 1f2: 720 880 mA
Tuner Diode Voltage Drop {1): | k2 = 10 mAdc ED: 170 218 Vdc
Tuner Diode Voltage Drop {2): | k2 = 28 mAdc ED: 225 274 Vdc
Tuner Diode Voltage (1): F = 9660 +=0.3% Mc. ED: 170 230 Vdc
Er (Mode A)/Max. Po
Tuner Diode Voltage (2): F — 9080 #0.3% Mc. ED: 200 260 Vdc
Er (Mode A)/Max. Po
Tuner Diode Voltage (3): F—= 8500 +=0.3% Mc. ED: 220 275 Vdc
Er (Mode A)/Max. Po
Tuner Diode Current (1): F = 9660 +0.3% Mc. k2: 5 19 mA
Er (Mode A)/Max. Po
Tuner Diode Current (2): F = 9080 =0.3% Mc. 1k2: 13 28 mA
Er (Mode A)/Max. Po
Tuner Diode Current (3): F = 8500 +=0.3 % Mc. 1k2: 20 36 mA
Electrical Tuning Range: Er (Mode A)/50% Max. F: 45 — Mc.
Po: F from 8500 to 9660 Mc.
REFLECTOR SHIELD
oUTPY KLYSTRON CATHODE @ HEATER
RESONATOR & SHEL ° HEATER
TUNER HEATER 8 GATHODE (2) (8)ReFLECTOR
TUNER HEATER
3%‘ MAX. J
ik . |
25 =i
N
J




REFLEX KLYSTRON

(THERMALLY TUNED}

6845
?ﬂd’l/ Type TK-59

AVERAGE CHARACTERISTICS

POWER OUTPUT (MW)

TYPICAL POWER OUTPUT
VS
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REPELLER VOLTAGE
OPTIMIZED FOR EACH FREQUENCY
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REFLEX KLYSTRON

(THERMALLY TUNED})

6845
S &endi” Type TK.59

AVERAGE CHARACTERISTICS

TYPICAL VARIATION OF
HALF POWER ELECTRONIC
TUNING RANGE

TYPICAL STATIC DIODE
CHARACTERISTICS
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Bendix Aviation Corgporation Bendix TE-42
Red Bonk Division Page 1 of |
Elverron Tube Plant February 18, 1957
Eatoniown, New T
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TYPE 6851 (Tentative Data)
Mimai:re Hard Glass High Mua Double Triode
MECHANICAL DATA
Coated nuoirotartial cathode
Ourline drawing . &-2 Bulh C T-61/2
ASS e . . E9-1 miniature button, 9-Pin
Maximum bulb temupercatere | . e .. 300°C

Maximim diameter L. S e e 7/8
Maximum seated height : . : . e 1-15/16
Mavimum over=zll length . . . . . G .. .. 2-3/16
Pin connections.
Pin i  #2rriode plate 9A Pin 6 #] triode plate
Pin #2 triode grid Pin 7 #1 triode grid
Fin #2 triode cathode Pin 8 #] triode cathode
Pin 4 Heater FPin 9 Heater center tap
P:n 5 Heater
Mounting position o . . S any
Life exleciancy e .. : e .. 10, 000 hrs
ELECTRICAL DATA

Direc- interelecirade capacitances #l Triode

wio b

e
[
i
H
-
0
o
)

Grid to ciate . . . !
1

4 wpef
. I & pepLf

21
.

Hoator volisge {ac or de) R ) .3 volts
Maxirau a Fealer -cathode voltags | . 300 volts
Maximm vlate voltage L 330 volts
Maximen plate dissipatien . 10 waltts
Miuwirmurn cathode current L o 3 mA
Maxirmurn grid circuit resistance | 1.0 m.s

B - - ' L

Ty izal operaving conditions and characteristics, class Al amplifier

{ eact triode)

4
)

Heater voltage {ac or de), . . .. 6.3 volts
Haater current . e e 250 maA
... 250 volts
Cathoder rosistor . 3100 ohms
Pilate resistance e e e 6£0. 000 ohms
Transcondun: ) . 1200 pwmhos
Arndification farior e e e 70

Plate currens. . . . . . . . ... .. 10 mA

FPlate voltage e

from JETEC release #1874, March 18, 1957



File Catalog: Special Purpose Electron Tubes
Section: Receiving Tubes

from JEDEC release #4135, Feb. 11, 1963

6853
eﬂd’/“/Red Bank Type TE-45

(Generic Type 5Y3GT)

RELIABLE HARD GLASS
FULL-WAVE RECTIFIER

ELECTRICAL RATINGS *
Heater voltage** 5.0 volis
Heater current 1.7 omps
Peadk inverse voltage 1550 volts {max.)
Peck plate current (per plate) 415 mA {mox.)

Peak surge current (per plate)
AC plate supply voltage and DC
output current=

Cathode warm-up time

Total effective plate supply
impedonce - per plate

1.4 amps. (mox.)

See Rating Chart 1
45 seconds

See Rating Chart 2

*To obtoin groatest life expectancy from tube, avoid designs where
the tube is subjected to all moximum ratings simultanecusly.

**Valtage should not fluctuate more than 5%,

TYPICAL OPERATION
INPUT TO FILTER

Capacitor Choke
Heater voltage (volts) 5.0 5.0
Heater current {amperes) 1.7 1.7
RMS plate supply voltage
{volts per plate) 350 500
Input condenser {uf) 4 -
[nput choke (henries) - 10
DC output current {mA) 125 125
DC output voltage (volts) 350 390

DESCRIPTION

This full-wave, high-vecuum rectifier is one of the Ben-
dix Red Bank line of reliable vacuum tubes specifically
designed for aircroft, military and industrial applica-
tions where freedom from early failures, long service
life, and uniform operating cheracteristics are extremely
important. Each tube is given o 45-hour run-in under
various overload, vibration, ond shock conditions likely
to be encountered in service. This run-in serves to re-
duce early failures by eliminating tubes with any minor
defects fhat might lead to failure under actual operating
conditions.

in addition, this tube is designed for use in equipment
with high ambient temperatures and where high levels of
vibration, shock and other accelerations are encountered.
Careful exhaust to a high degree of vacuum with thorough
outgassing of all elements with electren bombardment is
employed to ensure long life expectancy. A hard glass
{nonex) bulb ond stem with nickel pins are used. These,
together with o conservative design center of cathode
temperature, permit operotion of these tubes up to bulb

temperatures of 300° C, in contrast to an average of
1750 C for soft glass bulbs.

The tube is designed to reploce the 5Y3-GT ond similar
types in opplications where severe environmental condi-
tions are encountered, especially in airborne equipment.
The cathode type structure instead of a filament struct-
ure insures ogainst filament bregkage under shock and
vibration. The arc-resistant, compound-fitled, glass bond-
ed mica base with inter-pin barriers permits operation to
an altitude of 80,000 feet. (See Altitude Ratings).

PHYSICAL CHARACTERISTICS

Base Intermediate shell octal 5-pin

{Glass bonded mica — with barriers)
Bulb T-9
Max. overall length 3.375in.
Max. sected height 2.880 in.
Max. diometer 1.320 in.
Mounting position Any
Max. altitude*** 80,000 ft.
Max. bulb temperature 300° C.
Life expectancy 10,000 hrs,

“**See ""Altitude Ratings”'

rWonpoamon

“Red Fonk’ DivisSION,

EATONTOWN, NEW JERSEY
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Bendix Aviation Corn.
Red Bank Division
Electron Tube Plant
Eatontown, New Jersey

Bendix TE-47
Page 1 of 1
February 18, 1957

TYPE 6854 (Tentative Data)
Reliable Hard Glass Double Triode

MECHANICAL DATA

Coated unipotiential cathode
Qutline drawing . . . . . 6-2
Base .
Maximum bu]b Lernp‘c:rau.are e e
Maximum diameter. . . . .
Maximur seated height . .
Maximum overail fength . . . . .
Pin connections

Pin ! Heazer

Pin 2 4§ 2triode cathode 9FV

Pin 3 #21iriode grid

Pin 4 #2:riode plate

Pin 5 Skield, internal
Mounting position . . . . .,
Life expectancy . . . .« . . .

Bulb . . . . . T-61/2
E9-1 miniature button, 9-Pin
o e e e .. 300°C
e e e e e e e .. 1/8

e ... 1-15/16
e .+« . . . 2-3/16

Pin 6 #1 triode plate
Pin 7 #1 triode grid
Pin 8 #1 triode cathode
Pin 9 Heater

« + + +« .+ . . any
. 10,000 hrs

ELECTRICAL DATA Without
Direct interelectrode capacitances(each section) Shield
Grid to plate: (g to p) 1.7 ppf
Input: g to (htkti,s.) . 2.4 Bt
Qutput: p to {k+k+i, 5) e 1.t ppf
Plate to plate. e e e . 0.10 [ITh S
Ratings (each secuon) .. ..
Heater voltage {ac or dc). .o 6.3 volts
Maximum plate voliage . 300 volts
Maximum positive d-c grid voli age 0 volts
Maximum plale dissipation . 1.5 watts
Maximum cathode current , ., ., ., 20 mA
Maxirmurn heater-cathode voltage . . . 300 volts
Maximum grid circuit resisiance ., . 1.0 meg

Typicai operating conditions and characteristics, class Al amplifier

(per section except where noted)

Heater voltage {ac or dc).

Heater current {bott sections).

Plate voltage . .

Cathode bias resistor. . . . . .
Plate curren’

Plate resistance (apnrox:maue}
Transconductance . . .
Arpplificalion facior . o e
Grid #! voi-age for ‘fbu.Op.A

. 6.3 voltis
500 mA
150 volts
240 ohms
.. 8.2 mA
. . 6500 ohms
5225 pmhos

. 35
. -8 volts

from JETEC release #1874, March 18, 1957



File Catalog: Electron Tube Products
Section: Receiving Tubes
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RELIABLE HARD GLASS MINIATURE
LOW MU TRIODE

DESCRIPTION
One of the Bendix Red Bank line of tubes,

this miniature relioble hard glass, low Mu triode has
been designed for use in voltage regulator circuits in air-
craft, military and industrial applications where freedom
from early failures, long average service life, uniform
operating characteristics and minimum space require-
ments are extremely important. Each tube is given a 45
hour run-in under overload, vibration and shock condi-
tions 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 oper-
ating conditions.

Since this tube is designed for use in equipment with
high ambient temperatures and where high levels of
vibration and shock are encountered, special materials
and techniques are employed. The hard glass bulb and
tungsten stem seal construction are features similar to
those found on many high-powered transmitting tubes.
Careful exhaust to a high degree of vacuum, with
thorough outgassing of all elements by means of electron
bombardment, as well as the usual RF induction heat-
ing, insures maximum life expectancy. These factors, as
well as a conservative design center of cathode temp-
erature, permit operation of the 6877 at bulb tempera-
tures up to 300°C. Moreover, because of the lower ex-
pansion {about 1/3 that of conventional receiving tube
“soft glass’’), greater resistance to thermal shock is
attained.

This tube is constructed with ceramic spacers rather
than the usual mica. Therefore, one of the most preva-
lent causes of tube failure is eliminated, namely, gas

ciart 1. ELECTRICAL RATINGS*

Heater Voltage {(AC or DO)**..... ... ... 6.3 volts
Heater Current ... ... 0.8 amp.
Plate Voltage (Maximum DC).................... ... 200 volts
Peak Plate Voltage (Max instantaneous)... ... ... . 400 volts
Plate Dissipation (Absolute Max)... ... 12.0 watts
Cathode Current (Max DC Valwe). ... .. 100 mA
Cathode Current (Max Inst. Peak Value

of continuous sine wave) ... ... 200 mA
Cathode Current (Max Inst. Peak Value) Pulse*** ... . 750 mA

Heater-Cathode Voltage (Max)....................... =450 volts
Grid Resistance (Max)

Cathode Bias ... ... 1.0 Meg

Fixed Bios................. ... 0.1 Meg

Any combination of fixed and cathode bias................ 0.1 Meg
Grid Voltage (Max DO)**** . . ... -+ 5.0 volts

(Min DC)......... —150 volts
Cathode Warm-up time 45 seconds
(plate and heater voltage may be applied simultaneously)

*To obtain greatest life expectancy from tube, avoid designs where
the tube is subject to all maximum ratings simultaneously. See
application notes.

**Voltage should not fluctuate more than +5%.

***Short duration pulses only.
****|imit grid current to 5 mA max.

evolution under vibration {from deteriorated mica)} and
subsequent loss of cathode emission. In addition, ceramic
spacers contribute to a much sturdier structure, which is
further strengthened by multi-pillar supports locked
together with welded eyelets. Bulb snubbers are made
with an alloy which retains its spring properties at the
high temperatures under which this tube can operate.

The heavy-gauge heater construction, together with a
pure alumina insulator, permits operation at high heater-
cathode voltages. The large area cathode operating at
moderate temperatures gives long service life. Small
mass of the tube elements, muiti-pillar mount locked
together with eyelets, and increased electrode spacing
provide rigidity, strength, and increased ability of the
tube to withstand shock and vibration.

See the enlarged view on last page for the many
improved features of this tube.

MECHANICAL DATA

CHART 2.
Base 9-Pin Miniature Nonex Glass—
Gold Plated Pins

Bulb ... Nonex Glass—T61/;
Max Overall Length ... 37
Max Seated Height ... 23,"
Max Diameter ... /i
Mounting Position ... any
Max Altitude ... 80,000 feet
Max Bulb Temperature ... 300°C
Max Impact Shock ... 5006
Max Vibrational Acceleration ............... 506

(100 hour shock excited fatigue tfest, sample basis)
Life Expectancy ...l 10,000 hrs.

THE Fonolir LORPORATION

Fed Gonk’ DIvision,

EATONTOWN, NEW JERSEY

Publication No. R710-9 Printed in U.S.A.



MINIATURE LOW MU TRIODE

CHART 3.

ELECTRICAL CHARACTERISTICS AND TEST DATA

TEST CONDITIONS AND
CHARACTERISTIC LIMITS

All Tubes are Stabilized for 45 Hours Under Test Conditions and 2 G Vibration at

30 Cps Prior to 100 % Testing.

6877
7’0//}/ Type TE-48

CHART 4.

ADDITIONAL TESTS

In addition to the production and design tests
shown in Chart 3 other tests are performed on a
sampling basis to assure a high ovutgoing quality
level. See below.

CHARACTERISTIC SYMBOL  MIN (“EENST'E'; MAX || uNiTs TEST CONDITIONS DURATION
On 1 Min 2,000
PRODUCTION TESTS: Heater Cycling 0Off 4 Min 0’ off
Short and Continuity Life Test Ef = 7.5V Enk (;;Ies
Heater Current If 0.74 0.80 0.86 A = 300 Vac
Heater Cathode Leakage (Ehk — = 450 Vde) (hk — — 25 Ade iah T l('"d;ftf‘“f"
- — igh Temp onditions
Grid Current icl — —1.0 uhde Life Test at 12W Plate Dis. 1,000 Hours
Plate Current Ib 60 75 90 mAdc Bulb Temp. 300°C
Transconductance (1) Sm §500 6500 7500 umhos Life **Expectancy” Under “Test 10,000 H
Cut off Plate Current (Ec = — 100 Vdc) Ib 2.0 mAde Test Conditions” <00 Hours
DESIGN TESTS . 506—Shock
High Level "
Transconductance (2) (Ef = 5.7 V) A Sm 10% Fatigue Test Excitation 100 Hours
Grid Emission (Ef — 7.5 V) I — — 5.0 e -~ 13 Cycles/Sec.
ELECTRODE: £ Eb Edl Efk A“"_" — - ;3?) i 2:':’_"”“"‘
TEST CONDITIONS: 6.3 100 —1 0 —— e o
: volts Vde Vde Vde Glass Strain Test Boiting Water 3 Minutes in
to lce Water Each
. 100%, Test-Microscopic Inspection
Mount Inspection of 30 Possible Trauble Points
2.56—F =— 50— 32 Hours in
Swept Freq Fatigue 500—50 CPS each of three
in two minutes planes
CHART 5.
200
180
E¢= 6.3 Vac
(7]
& 160 Ep= O TO 200 Vdc
@ &
W o) Ec= VARIABLE
O
Z 140 e 9
< E
~ S ;7
- 120 @ £
MAX. CATHODE / MAX. PLATE
2 100 CURRENT ) Z ~ 7 DISSAPATION
z / ~ © ] MAX. PLATE
- / / £ J s VOLTAGE
Z 80 2
Y] /v =~ 7, °\° ]
[4 - ”/ %
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MINIATURE LOW MU TRIODE

HY-

APPLICATION NOTES

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

This tube is constructed using nonex glass and thus can
withstand higher ambient temperatures in operation.
However, the bulb temperature should never exceed
300°C at its hottest point and cooling should be em-
ployed if necessitated by the additive effects of opera-
tion at high altitudes and high dissipation simultaneously
or by other sources of heat in the equipment or dissipa-
tion derating must be applied. The dissipation derating
must be measured for each application because of the
additive effects mentioned above.

Each proposed application should be life tested under
maximum environmental conditions in order to check that

.

(s

6877
?ﬂdl}/ Type TE-48

CHART 6.
EFFECT ON LIFE OF INCREASED
RATINGS
See also OPERATING CONDITIONS
Application Notes

RATING OR

CHARACTERISTIC CONSERVATIVE TYPICAL MAXIMUM
Heater Voltage 63 = 29 63V = 59 63V £ 109
Plate Voltage 100 Vde 150 Vdc 200 Vdec
Peak Plate Voltage 200V 300V 400 V
Plate Current (Av.) 50 mA 75 mA 100 mA
Cathode Current (Peak) 100 mA 150 mA 200 mA
H-K Voltage 200V 300V 450V
Grid Resistance (Fixed Bios) 50,000 ohms 75,000 ohms 100,000 ohms
Bulb Temperature 200°¢C 250°¢C 300°C
Vibration 26 56 106
LIFE EXPECTANCY MAXIMUM HIGH MEDIUM

the design gives the desired reliability. When conserva-
tively used this tube has a life expectancy of 10,000
hours.

3 MAX.

]
N

S
1
2 %MAX P
_ —
=t
/ 040 DIA.
5 MAX.

ALL DIMENSIONS ARE IN
INCHES UNLESS OTHERWISE
SPECIFIED.

OUTLINE DRAWING

NUMBERS INDICATE
PIN LOCATIONS




MINIATURE LOW MU TRIODE

s

6877
?ﬂdl/ Type TE-48

HIGH TEMPERATURE GLASS USED
FOR STEM AND BULB-FREEDOM
FROM GAS RELEASE AND ELECTRO-
LYSIS.AT HIGH TEMPERATURE.

HEAVY RADIATORS CONNECT GRIDS
TO THROUGH SUPPORTS-MULTIPLE
WELDS.

LARGER CATHODE AREA AND
INCREASED ELECTRODE SPACING.

rHEAVY GRID SIDE RQDS.

EYELETS LOCK STRUCTURE
TOGETHER.

STEM LEADS EXTEND THROUGH
MOUNT STRUCTURE TO PROVIDE
STRENGTH.

NICKEL SLEEVES ON TUNGSTEN
HEATER LEGS PROVIDE STRONG
SWAGED WELD.

NICKEL PINS—GOLD PLATED FOR
LOW CONTACT RESISTANCE AND
FREEDOM FROM COROSION.

I

|

Iy

I
i

GETTER RESERVE FOR LONG LIFE.]

CERAMIC GETTER SHIELD ]

HIGH TEMPERATURE METAL SNUB-
BERS USED TO SUPPORT MOUNT
IN BULB.

HEAVY PLATES WITH STRENGTHEN-
ING RIBS.

GOLD PLATED MOLYBDENUM GRID
WIRE FOR STRENGTH AND FREEDOM
FROM GRID EMISSION.

PRESSED AND PUNCHED CERAMIC
SPACERS PROVIDE STABLE ELEMENT
SEPARATORS AND REDUCE GAS
RELEASE AT HIGH TEMPERATURE.

SOLID EXTRUDED CERAMIC HEATER
INSULATOR AND COILED HEATER
PROVIDE RELIABLE LONG LIFE.

HEAVY HEATER BUS— PROVIDES
FIRM ANCHORING.

BUTTON STEM-STRENGTH IN ALL
PLANES.

STRUCTURAL FEATURES OF 6877 PROVIDE HIGH RELIABILITY

AND LONG LIFE

THE z noliy” CORPORATION

Keod onk’ [DIVISION, EATONTOWN, NEW JERSEY

West Coast Sales & Service: 117 E. Providencia Ave., Burbank, Calif.
Export Sales & Service: Bendix International Division,
205 E. 42nd St., New York 17, N.Y.
Canadian Distributor: Computing Devices of Canada, Ltd., P.O. Box 508,
Ottawa 4, Ontario



BENuiX AVIATTON COHPORATION

Riw BANK LIVISLOM September 20, 1957
BATON'TOWH s NEW JeRseY Red Hank Ty-p e TU21

SUnJBCY:  wRCHANICAL wATA
DESCrIPITON: GAS NOLSt SOURCE - ARGON

This tube is designed for use as a noise source in TiF measurements.
It is constructed for use with a 90° H plane mount in RG-69U waveguide or
equivalent to provide noise in the 1,12 to 1,70 KMC frequency range. When
used in a properly matched mount it functions essentially as an untuned
noise generator over the recommended transmission bandwidth of the mount,
when used in a 90° H plane mount which is terminated by a piston adjusted
to match the susceptance of the tube and mount, the exXcess noise coupled
into the guide is 15.2 Db above 290°K,

This tube may be operated in a D,C. circuit which provides a starting
filament current. rhe operating circuit should have sufficient series
resistance to limit the current through the tube to the rated value during
operation,

‘T'he use of pure inert gas eliminates any dependence of noise output on
operating temperature., ‘rhe noise source is available for measurement at
practically zero warm-up time, ‘he performance of the tube is non~-critical
with respect to variations in the discharge current,

Mechanical Data

Coated filamentary cathode ionically heated

Maximm diameter - 1,55
Maximum overall length - 15

Base - Cathode End -~ Blpin
Base ~ Anode End -~ ingle pin
Mounting Position - any

Electrical Data

Anode Current - 250 mAdc
Filament Current - 350 mAde

tube Drop - oy Vae
tube Dissipation - 16 watts
Ambient Temperature - (=)55°C min,
Bulb ‘temperature - (+)125°C max,

from JETEC release #2029, Oct. 28, 1957
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TY?ICAL OPERATING CIRCUIT
L

WF@VL
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8|
+° - NOISE
-0 AO/
E= 250 VDC S= NO. MOMENTARY
L2 2 HY=- 250 MA R=750~50W ADJUST
C=.002 MFD - 2500V FOR 250 MA
OUTLINE
ANODE
Bl-PIN BASE CONNECTION
PIN DIA. 093
G . ? % e 3
S;QQN —
1,550 MAX. |
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File Catalog: Electron Tube Products
Section: Gas and Special Tubes

. 6882
?nd/)/ Type TD-23

GAS NOISE SOURCE, NEON

DESCRIPTION

This tube is designed for use as a noise source in
super high frequency (SHF) measurements. It is constructed
for use with the RG-52/U waveguide to provide noise in
the 2.4 - 3.6 cm waveband. When used in the standard
mount assembly, it functions as an untuned termination
over the entire recommended transmission bandwidth of

the guide.

OPERATING CHARACTERISTICS

The use of pure inert gas eliminates the dependence
of noise cutput on the operating temperature. The noise
source is available for measurement at zero warm-up time

with little change due to ambient temperature variations.

The performance of the tube is non-critical with respect

to variations in the discharge current.

RATINGS

The maximum voltage standing wave ratio (VSWR) over
Anode Current ... 200 mAdc the recommended transmission bandwidth of the guide is
Filament Voltage oo 9-15 Vdc about 1.15. The noise temperature is 18 %= 0.5 db above

290° K.
Filament Current ... ... 170 mAdc
Tube Dissipation ... 23 Watts The operating circuit should have sufficient series resist-
Tube Voltage Drop.. oo 115 Volts ance to limit the current through the tube to the rated
. —40°F 1o value after the starting period.
Ambient Temp. Range. ... ... +165°F
* Trademark
THE Gomolr” LORPORATION
Ped?dﬂKDIVISION, EATONTOWN, NEW JERSEY

Publication No. R 611-6

Printed in U.S.A.



6882

GAS NOISE SOURCE
S &ordi” Type TD-23

:L'—"._. Ry
mm\ JW\\)\/% * SYMBOL DESIGNATION
Ehb_ 250 vde

C,~—.006 uf 2500V

¢
SW ——— R,— 800N 50W
° R;—1000n 25W
RUN  START /\ [L—2 Hy 250mA
R SW—(MOMENTARY) NORMALLY
2 OPEN.

TYPICAL STARTING AND OPERATING CIRCUIT

AS REQ.

WAVYEGUIDE MOUNT ASSEMBLY RG-52/U

NOTES:
I.MINJATURE BI-PIN BASE.

2. .380 MAX., NO MIN.DIMENSION ON
DIA. FOR THIS LENGTH OF TUBE.

3.BRASS CONTACT.

L b

348 MAX.
268 MIN.

NOTE | L
579 MAX.DIA. 380 MAX.DIA. | NOTE2  NOTE 3
v_l l/_.37oMIN.D|A~‘ —3—-D|A
— : j T8
— R =
| T t | |
3 MAX. 5 MIN. Max,
3 o gsMIN
12 4 Max 8 ¢
7 .
' 15
”'IE MIN.

OUTLINE DRAWING




File Catalog: Electron Tube Products
Section: Receiving Tubes

6889

®
endi” Type TE-52

RELIABLE HARD GLASS BEAM POWER AMPLIFIER
FOR PULSE AND HIGH VOLTAGE REGULATOR SERVICE

DESCRIPTION

One of the Bendix line of tubes, this high-
perveance beam power amplifier has been designed for
use in aircraft, military and industrial applications where
freedom from early failures, long average service life and
uniform operating characteristics are extremely important.
Each tube is given a 45-hour run-in under overload. This
run-in serves to reduce early failures that might lead to
failure under operating conditions. These tubes are also
conditioned to operate in high voltage circuits such as
high-voltage regulators, and pulse applications.

Since this tube is designed for use in equipment with
high ambient temperatures and where high levels of
vibration and shock are encountered, special materials
and techniques are employed. The hard glass bulb and
tungsten stem seal construction are features similar to
those found on many high-powered transmitting tubes.
Careful exhaust to a high degree of vacuum, with thorough
outgassing of all elements by means of electron bombard-
ment, as well as the usual RF induction heating, insures
maximum life expectancy. These factors, as well as a con-
servative design center of cathode temperature, permit
operation of the 6889 at bulb temperatures up to 300°C.
Moreover, because of the lower expansion of the hard
glass bulb {about 3 that of conventional receiving tube
“soft glass’), greater resistance to thermal shock is
attained.

The use of more refractory materials such as ceramics
and hard glass, together with proper material treatment
and high vacuum exhausting, provides a tube free from
transient outgassing and contaminants likely to cause
difficulty at high voltages in applications subject to unusual
shock and vibration environments.

ciart 1. ELECTRICAL RATINGS*

Heater Voltage (AC or DC} 6.3 volts
Heater Current 1.20 amps
Plate Voltage (Max D() 3000 volts
Screen Voltage (Max DC) 850 volts
Plate Dissipation (Absolute Max) 30 wattfs
Screen Dissipation (Absolute Max) 3.5 watts
Cathode Current (Max DC Value) 125 mA
Cathode Current (Max Inst. Peak value—of
continuous sine wave) 250 mA
Cathode Current (Max Inst. Peak Value) Pulse*** . 4.5 amps
Heater-Cathode Voltage (Max) 450 volts
Grid Resistance (Max) 0.1 megohm
Grid Voltage (Max DC) 5.0 volts
(Min D() —200 volts
{Max Inst. Peak Value) Pulse*** ... .. ~+-220 volts
Cathode Warm-up Time 45 seconds

*To obtain greatest life expectancy from tube, avoid designs where
the tube is subjected lo all maximum ratings simultaneously. See
application notes.

**Voltage should not fluctuate more than = 5%.

***See pulse rating chart.

Other special features include a rugged, pure tungsten,
helical heater which is used with a high purity aluminum
oxide insulator, enabling reliable operation at high heater-
cathode voltages. Also featured is a ceramic shield which
prevents getter flash from forming inter-electrode leakage
paths.

The design of this tube is a result of extensive engineer-
ing evaluation on special impact vibration equipment in
which the accelerations equal or exceed those encountered
in severe aircraft applications. The shake table used for
these studies shock excites the tubes at a repetition rate of
15 cycles per second with a minimum peak acceleration of
50G. These tests indicate that the Bendix 6889 will survive
thousands of hours longer, under extremely adverse con-
ditions.

ciarr 2. MECHANICAL DATA

Base Intermediate (short) Shell Octal (6-pin)
(Glass filled Mica)

Bulb Nonex Glass—T-11

Max Overall Length 3-29/32”

Max Seated Height 3-3/8”

Max Diameter 1-7/16”

Mounting Position Any

Max Altitude 80,000 feet

Max Bulb Temperature........... ... 300°C

Max Impact Shock 5006

Max Vibration Acceleration.........occvceere. 506
(100-hour shock excited fatigue test, sample basis)

Life Expectancy 10,000 hours

THE Fonoir”LORPORATION

EATONTOWN, NEW JERSEY

“Fed Bonk’ Drvision,

Publication No. RO6-27

Frinted in U.S.A.



BEAM POWER AMPLIFIER
(PULSE)

6889

endiy” Type TE-52

ELECTRICAL CHARACTERISTICS AND ENVIRONMENTAL TESTS

CHARACTERISTIC TESTS ENVIRONMENTAL TESTS

CHART 3. CHART 4.
CHARACTERISTIC SYMBOL MIN b MAX UNITS TEST CONDITIONS DURATION
. On 1 Min
PRODUCTION TESTS ['Ff‘"‘;’ ‘ty‘""g OFf 4 Min 2,000 On-Off
ife Tes
Short and Continuity Ef = 7.0 Ehk — 300 Cycles
Heater Current If 1.12 1.20 1.28 A Survival Rate g"d:f_ TE’S" w0
Heater Cathode Leakage (Ehk = = 450 Vdq)||  1hk _ - 50 puhde Life Test '3;"‘”':,"“,“ i 100 Hours
Grid Current Il - — —0.5 phde . a : ate Dis.
Pulse Life Test ib=—4.0A 500 Hours
Plate Current Ib 60 77 94 mAdc
3 " Life **Expectancy’” Under **Test
creen Grid Cursent le2 0.5 35 6.5 mAdc Test Conditions" 10,000 Hours
Transconductance (1) Sm 4500 5400 6300 umhos - 506—Shock
Cut off Plate Current ::h?h I.ev;l Excitation 100 Hours
(Ecl = —185, Eb = 3000) Ib - - 1.0 mAdc atigue Test 15 Cycles/Sec.

DESIGN TESTS Shock 500 G 20 Impacts
Transconductance (2) (Ef = 5.7 V) ASm — - 10% Altitude Test 80,000 Feet 5 Minutes
Accelerated Grid Current (Ef = 7.0 V) Il —1.0 uhdc R Boiling Water 3 Minutes in

Glass Strain Test
Pulsed Operation ib 4.0 — _— a to lce Water Each
ELECTRODE Ef Eb Ec2 Ecl Ehk Swept Freq Fatigue | 56—F — 50—500 (PS 96 Hours
6.3 250 250 —122.5 0
TEST CONDITIONS volts Vdc Vdc Vdc Vde
6.3 1200 750 -—200 0
PULSE TEST CONDITIONS volts Ve Vde Ve Vde

NOTES:

7MA)( DIA.
e ﬁ NOTE 4 I. ALL DIMENSIONS ARE IN INCHES
-‘ r%sso-"’“DIA PLATE UNLESS OTHERWISE SPECIFIED.
% B : (Top CAP) 2. SHORT INTERMEDIATE SHELL
L .

! (®GRID NO.2 OCTAL 6—PIN BASE

' NO CONNECTION(3) (OHEATER 3. NUMBERS ARE FOR REFERENCE
| ONLY AND DO NOT APPEAR ON
‘ | BASE.
GRID NO.I
' 3‘;’?“ @ 4.CAP: SMALL Cl-I
‘ ‘8 CATHODE(D HEATER
t } 32_2MAX' BASE DIAGRAM
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467
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OUTLINE DRAWING
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BEAM POWER AMPLIFIER
(PULSE)

ADDITIONAL PENTODE
CHARACTERISTICS

6889

ndi”” Type TE-52

PULSE CHARACTERISTICS
See CHART 13 page 4 (Pulse Ratings)

CHART 7. CHART 10.
TYPICAL PLATE CHARACTERISTICS TYPICAL PULSE CHARACTERISTICS
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BEAM POWER AMPLIFIER
(PULSE)

CHART 13. PULSE RATING

vd
Z

l N

MAX. PEAK PLATE CURRENT— AMPERES

.001 .01
DUTY FACTOR

Duty factor (10,000 microsecond averaging time)
for the 6889 is defined as the ratio of "ON''time
in to 10,000 .

“ON'  TIME is defined as the sum of the duration
of all individual pulses which occur during any
10,000 microsecond interval.

APPLICATION NOTES

Special attention should be given to the temperatures at
which the tubes are to be 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 imposed on the
tube and will be reduced appreciably if absolute maximum
ratings are exceeded. Both reliability and performance will
be jeopardized if filament voltage ratings are exceeded.
Life and reliability of performance are directly related to
the degree that regulation of the heater voltage is main-
tained at its center rated value.

This tube is constructed using nonex glass and thus can
withstand higher ambient temperatures in operation. How-
ever, the bulb temperature should never exceed 300°C at
its hottest point and cooling should be employed if neces-
sitated by the additive effects of operation at high alti-
tudes and high dissipation simultaneously or by other
sources of heat in the equipment.

The plate voltage rating and high-perveance of the
6889 make it readily adaptable to varied pulse applica-
tions. In order to insure maximum reliability in pulse service
the peak plate current should not exceed the value shown
in Chart 13 for the required duty factor.

6889

&ondi” Type TE-52

CHART 14,

4 pseconds
2
N OVI SCOP]

E
TE-52/6889

PULSE TEST CIRCUIT

RV

750V

T

L Ll

+Ecl ~Fee2  +Eccl -Ebb

Rl=Adjust for minimum ringing and overshoot.
R2=12Z1 (approximately), 1 watt {Parasitic suppressor).
R3=12 {approximately), 1 watt (Parasitic suppressor}
R4=150000 100 watt wire wound.

R5=150002 100 watt wire wound.

R6=22, 1/2%. 10 watts, carbon.

R7=15008, 10 watts

SCOPE = TEKTRONIX TYPE 535 OR EQUIVALENT

Ebb

1200V

CUT-OFF CHARACTERISTICS

For Ib = 1.0 ma

CHART 15.

CONTROLGRID VOLTS {NEGATIVE )

TYPICAL CURRENT CUT-OFF CHARACTERISTICS

100}—- -1
oo -
A
60| 7
e
~dl
100 200 300 400 500 600 700

SCREEN VOLTS
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?ﬂdl/ﬁ/ 6Ty?e?E -504

(Generic Type 5687)

RELIABLE HARD GLASS
MEDIUM MU TWIN TRIODE

(For Pulse Application)

DESCRIPTION

This miniature_medium-mu twin triode is one of Bendix
Red Bank v(#=>* reliable vacuum tubes specifically
designed for Pulse applications in missiles, aircraft and
other military and industrial installations. Freedom from
early failures, long average service life and uniform
operating characteristics are considered prime requisites
for such tubes. In addition to a 45-hour run-in under
various overload, vibration and shock conditions, likely
to be encountered in service, each tube is tested for its
Pulse capabilities under maximum grid-drive and duty-
cycle conditions.

Since this tube is designed for use in equipment with
high ambient temperatures and where high levels of vi-
bration and shock are encountered, special materials
and manvufacturing techniques are employed. The hard
glass bulb and Tungsten stem seal construction are fea-
tures found on many high-powered transmitting tubes.
Careful exhaust to a high degree of vacuum, with com-
plete out-gassing of all the elements by means of elec-
tron bombardment, as well as the usual induction heat-
ing, insures maximum life expectancy. These factors, as
well as a conservative design center for cathode tem-
perature, permit operation of the 6900 at bulb tempera-
tures up to 300° Centigrade.

The use of ceramic spacers eliminates one of the most
common sources of tube failure, which is the evolution
of gas from other less costly materials, such as mica.
Moreover, ceramic spacers contribute to a much sturdier
structure with the use of multi-pillar supports locked to-
gether by 12 welded eyelets. Special alloy snubbers,
which maintain the mount in position, retain their spring
properties at high temperatures, resulting in a structure
resistant to shock accelerations as high as 500 G. The
rugged pure Tungsten heater is supported in a high den-
sity aluminum oxide insulator which permits operation at
high Heater-Cathode voltages.

*Registered Trademark.

CHART 1. RATINGS*

Heater Voltage—(AC or DC)** .......... 6.3 volts
Heater Current ............coovvviiniil 1.00 amp.
Plate Voltage—{max.) 600 volts
Max. Peak Cathode Current*** ... ... 4.5 amps.
Max. Plate Dissipation (per plate) ........ 4.25 watts
Max. Peak Grid Voltage ...................... =100 volts
Max. Heater-Cathode Voltage ............ 100 =500 volts
Max. Grid Resistance .......................... 1.0 megohm
Warm-up Time ........oooooiiviieieeeie 45 sec.

(Plate and heater voltage may be applied simultaneously)

*To obtain greatest life expectancy from tube, avoid designs where
the tube is subject to all maximum ratings simultanecusly.

**Voltage should not fluctuate more than +5%.
***See Chart 5,

ciarr 2. MECHANICAL DATA

9 Pin Miniature Nonex Glass—

Base ..., Gold Plated Pins
Bulb o Nonex Glass—Té 2
Max. Overall Length .........cc..ooooe. 2%"”
Max. Seated Height ........................ 11%4” Nom
Max. Diameter ............................... "
Mounting Position ...................o any
Max. Altitude .......coeiiiiiiin, 80,000 feet
Max. Bulb Temperature .................... 300°C
Max. Impact Shock .......................... 500 G
Max. Vibrational Acceleration 50 G

(100 hour shock excited fatigue

test, sample basis)
Life Expectancy ..............ccoeeeienenn. 5,000 hrs.

cuart 3. PULSE TEST CONDITIONS
AND AVERAGE CHARACTERISTICS

Heater Voltage ...........ccccciviviiiriciiiii s 6.3 volts
Heater Current ..., 1.00 amp.
Plate Voltage ..........cooooiiiiiiiii e 500 volts
Grid Pulse ..o -+ 50 volts
Grid Voltage ....cooooooiiiiiiiiiiiiiin e —100 volts
*Plate Current .....ccooiviiiiii e 4.25 amps.
*Grid Current ... .25 amp.
Pulse Time .. ..o 10 u sec.
Pulse Repetition Rate ...........cc.ccceiviviinnnennnn 250 pp sec.

*Both sections paralleied {Chart 10)

THE Fondljr” LORPORATION

Fed Bonk’ Division,

EATONTOWN, NEW JERSEY

Publication No. R83-14

Printed in U.S.A.




RELIABLE MEDIUM MU TWIN TRIODE 6900
“&ordi” Type TE-54
(Generic Type 5687)

ELECTRICAL CHARACTERISTICS AND TEST DATA

CHART 4. TEST CONDITIONS AND CHARACTERISTICS LIMITS CHART 6. ADDITIONAL TESTS
All Tubes are Stabilized for 45 Hours Under Test Conditions and
2 G Vibration at 30 Cps. Prior to 100 % Testing In addition to the production and design tests shown
in Chart 3 other tests are performed on a sampling
Heater voltage, Ee oo 6.3 volts basis to assure a high outgoing quality level. See
Plate voltage, E, ............ 120 volts below.
Grid voltage, E; ............ —2.0 volts
DESIGN TEST CONDITIONS DURATION
CHARACTERISTIC || SYMBOL MIN. CENTER MAX. UNITS Heater Cycling g; L nllrrl‘ 2,000 On-Off
PRODUCTION TESTS o Life Tes? AL Cyctes
Heater Current L 950 1.000 1.050 A S _ .
Heater-Cathode Leakage L = - 5 phde . Under “*Pulse Test
Grid Current Icl - | = 10| pAd Life Test Canditions” 500 Hours
Plate Current 1b 5 36 47 mAdc - ” o
Transconductance (1} Sm 8000 ~_nso0 15000 |  umhos Life TeEs)'(pedanty Und(zrndii:lijolzes’:fes? 5,000 Hours
Transconductance (2) Ec == 5.7 ASm - - 15 % -
Short and (ontinuity ] ) High Level 256
DESIGN TESTS Fu?igue Test 60-500 Cycles 96 Hours
tnsulation of Electrodes ' Swept Frequency -
Egl-all =— —100 Vd - —_
E:-o‘l'l — —3000Vdct : :gg _ i z:: Shock 500 6 20 Impacts
Cut OfF Plate Current 1
u[d :u_e—ztgrrve:( b — 300 ", _ _ 2000 hde Altitude Test 80,000 Feet 5 Minutes
Ecl =—= —55 Vdc Eb — 500 b 5 — | 500 | pAde Glass Strain Test Boiling Water 15 Seconds in
Accelerated Grid Cyrrent (Ef =7.0V) || 1@ || | | 50 | pAde ass Slrain Tes to lce Water Each
Primary Plate Emission (Eb = 195 Vac) ib 2 uAde — ; - T
Amplification Factor My 16.0 18.5 210 Mount Inspection '00/; ;;‘;_'fl')"“‘}“°‘:,‘ ':‘Pet"”"
Vibration Noise Qutput i T ’ ossihe Toule ol
Ebb = 120 Vdc¢
Ec) — —2 Vd¢ CHART 7.
Rp == 2000
Swept Frequency = 60-500~ AVERAGE CHARACTERISTICS
Constant Acceleration — 2.5 6 Ep — — 500 mVac
Capicitance (without shield) 80
(gl-p 2.8 — 5.2 uut g ‘
Cin 5.0 b 8.0 [l.[l.f ™ : Eg 6.3 vOLTS
Couty 0.62 - 0.98 unuf 0 j o
Cout; 0.45 - 0.77 unuf /
(HK 2.0 — 4.0 gt 5 s 7
SmwyiA
: g
S/ ar
CHART 5. PULSE RATING i / / Ty
@ 5 0 / / / // / /y‘b’
w g
o ‘ Ry g / /
3 0o 200 3c0 400 500
? q \ PLATE - VOLTS
L
w
E 3
s \
w
8 CHART 8.
z2
i
5 N AVERAGE CHARACTERISTICS (PULSE)
x
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; N
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= L T o BOTH ;crslgng N RRALLEL // i
[} ' I y 40
.00l 0l A 1.0 @ i L~
DUTY FACTOR g o
3 o3
DUTY FACTOR {10,000 MICROSECOND AVERAGING :
TIME) FOR THE 6900 1S DEFINED AS THE -
RATIO OF "ON* TIME IN MICROSECONDS TO £
10,000 MICROSECONDS. &
g
ON TIME 1S DEFINED AS THE SUM OF THE it
DURATION OF ALL INDIVIDUAL PULSES WHICH H
OCCUR DURING ANY 10,000 MICROSECOND
INTERVAL. =
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RELIABLE MEDIUM MU TWIN TRIODE
(‘TTA?§?> (Generic Type 5687)

S

CHART 9.

EFFECT ON LIFE OF INCREASED
RATINGS (PULSE)

See also
Application Notes OPERATING CONDITIONS

RATING OR

CHARACTERISTICS CONSERVATIVE TYPICAL MAXIMUM
Heater Voltage 63V 2% 6.3V + 59 6.3V =109
Plate Voltage 400 Vdc 500 Vdc 600 Vdc
Plate Current (Av.}* 10 mA 11 mA 14 mA
Plate Dissipation® 4.0W 55w 8.5 W
H-K Voltage 200V 350V 500V
Grid Resistance 25,000 ohms 75,000 ohms 100,000 ohms
Bulb Temperature 200°C 250°C 300°C
Altitude 0-20,000" 60,000 80,000’
Vibration 26 56 106
LIFE EXPECTANCY MAXIMUM HIGH MEDIUM

*See Chart 5.

CHART 10.

PULSE TEST CIRCUIT

150 VI SCOPE
-
I0usec
2

pt

SCOPE
2n
1% CARBON
o)
R, =ADJUST FOR
MINIMUM RINGING
AND OVERSHOOT
\J
Ec=-i00Vde L E£bx 500 Vde
= 1
15K ww
ISK WwW

Ec) Eb

6900
“&endi” Type TE-54

APPLICATION NOTES

Special attention should be given to the temperatures
at which the tubes are to be 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 imposed on
the tube and will be reduced appreciably if absolute
maximum ratings are exceeded. Both reliability and per-
formance will be jeopardized if filament voltage ratings
are exceeded. Life and reliability of performance are
directly related to the degree that regulation of the
heater voltage is maintained at its center rated value.

This tube is constructed using nonex glass and thus can
withstand higher ambient temperatures in operation. How-
ever, the bulb temperature 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 plate voltage rating and high-perveance of the
6900 make it readily adaptable to varied pulse appli-
cations. In order to insure maximum reliability in pulse
service the peak cathode current should not exceed the
value shown in Chart 5 for the required duty factor.

Chart 9 is presented to emphasize the dangers of
operating simultaneously at or near all maxima. In gen-
eral, the effect on life of operation at increased ratings is
additive and cumulative. Interpolation within this chart
will give the designer a general idea of the life 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. When conservatively used this tube
has a life expectancy of 5,000 hours.

Chart 10 shows a typical Pulse Test circuit in which
every 6900 is tested before shipment. Special exhaust
procedures and cathode activation bring the relatively
dense emission coating to a high degree of activity to
maintain cathode currents under Pulse conditions with
practically no ‘'slump’’ during the life of the tube. The
Bendix 6900 can be used with the confident expectation
of superior performance in every application now using
the 5687.

HEATER

BASE DIAGRAM

ALL DIMENSIONS ARE IN
INCHES UNLESS OTHERWISE
SPECIFIED.

/NUMBERS INDICATE
PIN LOCATIONS

OUTLINE DRAWING




RELIABLE MEDIUM MU TWIN TRIODE

CERAMIC GETTER SHIELD.

e

HIGH TEMPERATURE GLASS USED
FOR STEM AND BULB —FREEDOM
FROM GAS RELEASE AND ELECT
ROLYSIS AT HIGH TEMPERATURE.

USED TO SUPPORT MOUNT IN BULB.

STEM LEADS EXTEND THROUGH
MOUNT STRUCTURE TO PROYIDE
STRENGTH.

HIGH TEMPERATURE METAL SN UBBERE'}%

HEAVY PLATES WITH STRENGTH-
ENING RIBS.

PRESSED & PUNCHED CERAMIC
SPACERS PROVIDE STABLE ELE-
MENT SEPARATORS AND REDUCE
GAS RELEASE AT HIGH TEMPER—
ATURES.

EYELETS LOCK STRUCTURE TOGET-
HER.

BUTTON STEM—STRENGTH IN ALL
PLANES.

NICKEL PINS GOLD PLATED FOR LOW
CONTACT RESISTANCE AND FREEDOM
FROM COROSION.

STRUCTURAL FEATURES OF 6900 PROVIDE HIGH RELIABILITY AND

e

T

_—1 INSULATOR AND COILED HEATER

6200
S &ondi” Type TE-54

{Generic Type 5687)

GETTER RESERVE FOR LONG LIFE. |

[ HEAVY RADIATORS CONNECT GRIDS |
TO THROUGH SUPPORTS— MULTIPLE |
WELDS.

EXTRA HEAVY GRID SIDE RODS
PROVIDE STURDY SUPPORT FOR
MAINTENANCE OF CATHODE-GRID
SPACING.

MINIMIZE GRID EMISSION EFFECTS.

/ /{ GOLD PLATED GRID LATERALS
/

HIGH-DENSITY EMISSION COATING
ON CATHODE GIVES LONG LIFE IN
PULSE APPLICATION SERVICE.

SOLID EXTRUDED CERAMIC HEATER

| PROVIDE RELIABLE LONG LIFE.

~ 7| ANCHORING.

HEAVY HEATER BUS-PROVIDES FIRM

HEATER LEGS PROVIDE STRONG

“ NICKEL SLEEVES ON TUNGSTEN
| SWAGED WELD.

LONG LIFE.

THE Forolir”LORPORATION

Fed Gonk’ DIvisION,

EATONTOWN, NEW JERSEY

West Coast Sales & Service: 117 E. Providencia Ave., Burbank, Calif.
Export Sales & Service: Bendix International Division,
205 E. 42nd St., New York 17, N.Y.
Canadian Distributor: Computing Devices of Canada, Ltd., P.O. Box 508,
Ottawa 4, Ontaric
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6940

em///'/ Type TK-58

REFLEX KLYSTRON

(THERMALLY TUNED)

MAXIMUM RATINGS
(ABSOLUTE VALUES)

Resonator Voltage ... 350 volts D.C.
Reflector Voltage ............._........ .... —350 volts D.C.
Filoment Voltage ... 6.3 = 8% volts
Gun Cathode Current.__...__.__...._...... 32 ma. D.C.

Diode Plate Dissipation *see note below
Diode Voltage ............................_. ... —350 volts D.C.
Heater-Cathode Voltage.............._...__. +100 volts D.C.
*Note: Power inputs as high as 16.5 watts may be applied to the diode
when the frequency of the klystron is above 8500. Tuner power in

excess of 10 watts may permanently damage the tuning structure, if
applied when the tube is tuned below 8500 Mc.

TYPICAL OPERATING CONDITIONS

Frequency ... 8500 to 9660 Mc./sec.
Resonator Voltage...._............ 300 volts D.C.
Reflector Voltage
@ 9660 Mc./sec.............. —95 to —145 volts D.C.
Filament Voltage ... .. 6.3 =+ 8% volts
Gun Cathode Current...__...___. 32 mA D.C. (max.)
Tuner Diode Current....__....____ 51036 ma (D.C.)
Tuner Diode Voltage...._.......__ 170 to 275 voits D.C.

DESCRIPTION

The 6940 (Bendix® Type TK-58) Tube is a ruggedized
low voltage thermaily tuned X-band reflex klystron, de-
signed for use as a CW power-source over the frequency
range of 8500 to 9660 Mc./sec. Thermal tuning of the
klystron is accomplished by means of a diode included
within the vacuum envelope, the plate of which comprises
one wall of the klystron cavity. As diode voltage, and
hence current, is increased, expansion of the plate results
in corresponding changes in the klystron cavity gap spac-
ing causing the tube to tune. The tuning speed over the
required frequency range does not exceed a maximum
of 3 seconds. The 6940 is similar to the 6116, but has
special characteristics limiting spectrum width and spec-

trum continuity under adverse load conditions.

With the exception of the diode tuner, the 6940 may
be considered a ruggedized version of the 2K45 with

equivalent outline dimensions and electrical characteristics.

The ruggedization feature of the tube permits it fo be
operated under severe vibration environments without
sacrifice of frequency stability. Under vibration conditions
of 10g acceleration at 50 cycles, the maximum frequency

variation is =1.3 Mc./sec.

The tube has coaxial output as shown in the accom-
panying photograph and outline drawing, and is coupled
to the waveguide circuit through a transducer identical
to that used for the type 2K45 and 2K25 klystrons. Details
of this transducer can be found in the Military Number
227-JAN specification sheet.

PHYSICAL CHARACTERISTICS

® Base: Small octal 8-pin, B8-21, Low Loss Phenolic
Woafer, Modified for coaxial output lead as shown on

outline drawing.

® Coupling to Wave Guide: Coaxial output fits standard
transducer per 227 JAN.
® Cooling: Convection.
@ Mounting Position: Any.
® Cavity: Integral with tube.
® Bulb: Metal.
THE Fondlir”LORPORATION
dednKDIVISION, EATONTOWN, NEW JERSEY

Publication No. R811-26

Printed in U.S.A.



REFLEX KLYSTRON

(THERMALLY TUNED)

6940
“&Gendir” Type TK.58

ELECTRICAL CHARACTERISTICS & TEST CONDITIONS

Test Conditions and Specification Limits

LIMITS
TEST CONDITIONS SYMBOL UNITS
MIN. MAX,
PRODUCTION TESTS:
Total Reflector Current: Er = —150 Vdc Ir: — 5.0 pAdc
t = 120 sec. {min)
Reflector Leakage: Er = —150 Vdc Ir: — 3.0 pAdc
Reflector Gas Current: Er = —150 Vdc Ir: — 1.0 pAdc
Cathode Current (1}): Er = —150 Vdc Iki: — 32 mAdc
Reflector Voltage: Er (Mode A)/Max. Po Er: —95 —145 Vdc
@ 9660 +=0.3% Mc.
Thermal Tuning Range: Ef, and Ef, = 5.8V
Er (Mode A) Thermal Tuning (1) Max. F: 9660 — Mc
Thermal Tuning (2) Min. F: —_ 8500 Mc
Bump: Ef = 5.8;
Er (Mode A)/Max. Po Po/Po — 0.10
@ 9660 +0.3% Mc.
Emission (1): Ef = 5.8; Er = —150 Vdc 1k1/1k1: — 0.15
Emission (2): Ef = 5.8; k2 = 20 mA 1k2/1k2: —_ 0.10
Thermal Tuning Time (1): F —= 9660 to 8500 Mc. t: 1.0 3.0 sec.
Thermal Tuning Time (2): F = 8500 to 9660 Mc. t: 1.0 3.0 sec.
Power Output: Ef = 5.8; F from 8500
to 2660 Mc. Po: 20 — mW
Spectrum Width: F = 9265 +5 Mc.; Mod.
Volt. = 0.3 #=0.02 volts
pk to pk 1350 =20 cps W .65 1.5 Mc
Mode Breakup: F—=9280 Mc.; Volt. = 10 v
pk to pk (approx.) Mode to be
continuous
DESIGN TESTS:
Electrode Insulation: 300 Vdc Tube Cold Rk1-rs: 2.0 — Meg.
Rk2-rs: 2.0 —_ Meg.
RF1-rs: 2.0 — Meg.
Heater Current {1): If1: 465 570 mA
Heater Current (2): If2: 720 880 mA
Insulation: Eh-KI = =45 Vdc IhK1: — 100 pAdc
Tuner Diode Voltage: @ 8500 +0.3% Mc. ED: See Graph — —
9660 +0.3% Mec.
Tuner Diode Current: @ 8500 #-0.3% Mc.
9660 +0.3% Mc. 1k2: See Graph — —
Vibration: No Voltage 10g;
t = 120 sec.; F= 50 cps —_ — —_ —_
L sIMAX.
364 :1 g MAX.
i  — 2ig — ™

\

COAXIAL OUTPUT LEAD

NUMBERS ARE FOR REFERENCE ONLY
AND DO NOT APPEAR ON BASE.

Y e

OUTLINE DRAWING




REFLEX KLYSTRON

(THERMALLY TUNED)

6940
?ﬂd/}/ Type TK-58

AVERAGE CHARACTERISTICS

TYPICAL POWER OUTPUT

VS

FREQUENCY

REPELLER VOLTAGE
OPTIMIZED FOR EACH FREQUENCY
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REFLEX KLYSTRON 6940
(THERMALLY TUNED) S &’ Type TK-58

AVERAGE CHARACTERISTICS

TYPICAL VARIATION OF
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BENDIX AVIATION CORPORATION
ELECTRON TURE PLANT
EATONTOWN, NEW JERSEY

SUBJECT: TECHNICAL DATA TYPE 7101
Red Bank Type TD=29

DESCRIPTION: GAS NOISE SOURCE - NEON

This tube is designed for use as a noise source in UHF measurements. It is
constructed for use with a 90° H plane mount in RG-69U waveguide or equivalent to
provide noise in the 1.12 to 1,70 KMC frequency range. When used in a properly
matched mount it functions essentially as an untuned noise generator over the
recommended transmission bandwidth of the mount. When used in a 90° H plane
mount which is terminated by a piston adjusted to match the susceptance of the tube
and mount, the excess noise coupled into the guide is 18 Db above 290°K.

This tube may be operated either in a D.C. circuit which provides a starting
filament current or in an A.C. circuit without initial filament operation. In
either case the operating circuit should have sufficient series resistance to
limit the current through the tube to the rated value during operation.

The use of pure inert gas eliminates any dependence of noise output on
operating temperature. The noise source is available for measurement at practically
zero warm-up time. The performance of the tube is non-critical with respect to
variations in the discharge current. When operated in an A.C. c¢ircuit there is a
small correction to the available excess noise depending upon c¢ircuit components
and the A.C. frequency. When operated in a D.C. circuit, only one cathode is
active, the other serving as the anode.

Mechanical Data

Coated filamentary cathodes - ionically heated

Maximum diameter - 1.55"

Maximum overall length - 1L 3/4"

Bases - Bipin each end
Mounting position -~ any

Electrical Data

D.C. A.C.
Anode Current 250 mAdc Anode Current 250 mdac
Filament Current 350 mAdc Filament Current = 350 mAac
Tube Drop 125 vdce Tube Drop 3¢ 155 Vac
Tube Dissipation 31 watts Anode Striking Voltage 2500 Vac maxX.
Ambient Temperature (=) 55°C min.
Bulb Temperature (+) 125°C max. *As read on RMS meter
Publication Nog. R79-7 Printed in U.S.A.

from RMA release #2025, Oct. 21, 1957



OQUTLINE

BI-PIN BASE TYPE 7101/ TD-29

NOM (BOTH ENDS) _.§50 MAX, DiA.
- PIN DIA. .093 .L475 MIN. DIA.
¥ r ]:
» |3 L NOM. .
e |4i MAX.
295 MAX. 14 MIN.
.255 MIN.
L R,
4 l _I_ ' E=250vdc  C=.002 ufd
| R)=500 50w 2900V
i C 7101 i} S=N.O. MOMENT-
£ { TUBE L=2HY 250mA
R ADJUST R, FOR 250 mA
. 2 R ADJUST R, FOR 350 mA
| 'f}“ WITH S§ CLOSED
A.C. CIRCUIT
R
MV *— E= 2500V
R= 9500-n 600 W
7101 NOTE :
€ NOISE R MAY BE INCLUDED IN

TUBE SUPPLY AS REACTANCE
®




6881 7101

? . 7992 8401
endjy’

BB 7147 8402

GAS NOISE SOURCES, 1.12-1.70 KMC

6881/TD-21, 11892/TD-62

7147/TD-33, T10L/TD-29

8401/TD-49 , B402/TD-75

DESCRIPTION

These tubes are designed for use as noise sources in microwave measurements. They are constructed for use
with 80° H-plane mounts in RG-69U wavequide, or equivalent, to provide noise in the 1. 12 to 1. 70 kMc frequency
range. When used in properly matched mounts they function essentially as untuned noise generators over most of
the recommended transmission bandwidth of the mount. When used in a 90° H-plane mount which is terminated by
a piston adjusted to match the susceptance of the tube and mount, the excess noise coupled into the guide is approxi-
mately 15. 2 db for the Argon types, 6881, 7147 and 8401, and approximately 18 db for the Neon types, 7992, 7101
and 8402, The excess noise ratio in db is defined as 10 log %% -1.

All of these types may be operated in a DC circuit which provides a starting voltage spike, although the 8401 and
8402 are recommended primarily for pulse operation at duty cycles of less than 50%. The 7147 and 7101 further may
be operated in a high voltage AC circuit without provision of an initial starting spike. In zll cases the operating cir-
cuits must have sufficient series resistance to limit the tube currents to the rated values.

In the cases of the 7147 and 7101 when operated in an AC circuit there is a small correction to the available ex-
cess noise depending upon circuit components and the AC frequency. When operated in a DC circuit, only one cathode
is active, the other serving as the anode.

The use of pure inert gases eliminates any dependence of noise cutput on operating temperature. The noise
sources are available for measurement at practically gerc warm up time,

from JEDEC release #4296, June 10, 1963

Publication No, RT-33-22 Printed in U, S, A.



?”diM

GAS NOISE SOURCES, 1.12-1.70 KMC

RATINGS

Characteristic Unit 6881/TD21 | 7992/TD62 7147 /TD33 7101/TD29 | 8401/TD49 8402/TD75

Recommended
Mode of DC DC DC or AC DC or AC Puise Pulse

Operation

Ancde
Current ma 250 250 250 250 200 200
(Peak)

Anode
Current mAdc 250max 250max 290 max 250 max 200 max 200 max
{Average)

Tube
Voltage drop Vdc 65 145 75 130 125 235
(Average)

Tube
Dissipation Watts 16 38 19 33 25 47
{Average)

Starting 2.0-4.0 2.5-4,5

Voltage KV 2.0-4.0 2.5-4.5 {Fig 1) {Fig 1) 2.0-4.0 2.5-4.5
(Note 1, 3)
2.5 max 2.5 max
(Fig 2) (Fig 2)

Starting

Current mAde 300 350 300 350 300
(Note 2. 3} 30

Ambient

Temp. °C -55°t0+85° | -55°10+85° -55°t0+85° -55%t0+85° -55%085° -55°t0+85°
Range

Nr-1
Tube in
Mount @ db 15. 20+, 50 18, O+, 50 15. 20+. 50 18. 0+. 50 15. 2+, 50 18.0+.50
Rated (Note 8} {Note 8}
Current
{(Notes 4. 5)

Note 1: With the noise source in a case grounded mount, starting voltages were
measured in Figures 1, 2, or 3 where appropriate.

Note 2¢  With the noise source in a case grounded mount and the starting current
( Istart) through the choke of Figure I adjusted to the value stated, the
noise scurce will start within three attempts of closing and opening
switch SW.

Note 3: In general the starting voltage for DC or pulse operation will decrease
with a starting pulse of either a faster rise time or longer pulse width.
Te

2080 ~ 1

Note & The excess noise ratio (Nr-1) is defined in db as (Nr-1) = 10 log (
where Te is the effective electron temperature.

Note 5. The values of {Nr-1) are given for the tubes mounted in a 90° H plane mount
which is terminated by a piston adjusted to match susceptance of the tube
and mount.

Note 6: When operated in an AC circuit there is a small correction to the available
excess noise depending upon circuit components and the AC freguency.
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o7 Gonk
GAS NOISE SOURCES, 1.12-1.70 KMZC

L Ry

—_ T, Istart Ly - 2 Hy, 250 mA
+ MA R1 - 9009 - 50W
Rg - 5008 - 50W
SW- (Momentary)

DC Ra Noise normally open
Supply Source
280V
SW Run
Start

-I;IGURE 1: Typical Starting and Operating Circuit for D, C. Operation

The run start switch shown in the typical circuit provides the high voltage surge or spike necessary to initiate
the discharge. In the start position. current passes through the choke. As the switch is released to the run
position, a high surge voltage appears momentarily across the tube, caused by the collapse of the magnetic
field in choke "L1". This high veltage initiates the discharge in the noise source which is then sustained by the
power supply voltage and stabilized by the resistance Rj.

R
%‘ @ ' E = 2500 Vac
Iy R = 95002600 W
NOTE:
R MAY BE INCLUDED IN
I SUPPLY AS REACTANCE

FIGURE 2 : Typlcal Starting and Operating Circuits for AC Operation

L1 - 2Hy
R1-5K
6%?5 R Rg - 10 K - adjusted for re-
6CD6 8 quired pulse amplitude
? R3 - 1.5 K - adjusted for
Scope rated Ip
A —p"Y! R4 - Start-run or on-off
switch
3 Noise C1 - surge capacitor
Le V1 - turn-on tube
Source Vg - turn-off tube
i
. 2
Passing Type

FIGURE 3: Typical Starting and Operating Circuit for Pulse Operaticn

The pentode or beam tube, V), acts as a switch interrupting the current flow in L1 when the bias switch, SW1is
in position 1. The resultant voltage spike developed is impressed across the noise source. The current limited
by R3 to rated value. The noise source is turned off when the bilas switch, SW3, is in position 2, causing the
current through the passing tube, V3, to be interrupted. The circuit can be modified to drive the grids of the
switch tube and passing tube with pulses, thus pulsing the noise output.
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GAS NOISE SOURCES, 1.12-1.70 KMC

OUTLINE DRAWINGS

Bi-PIN BASE

f .093 PIN DIA.

__1.550 DIA. MAX..
1.475 DIA. MIN.

_[F

.l< 135 Nom

.

15.0 MAX.

L
o

. 295 MAX.
.255 MIN.

le——

MgMIN.

DC AND PULSE TYPES
GB81/TD21,7992/TDG2, 8401/TD 49, 8402/TD75
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NOM.
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GAS NOISE

SOURCES, NEON

6882
TD-23

DESCRIPTION

TD-54

These tubes are designed {or use as DC operated noise sources in super
high frequency (SHE) measurements. When used in standard mount assemb-
lies, they function as untuned terminations over the entire recommended

transmission bandwidths of the guides.

7148/TD-34 7989/T1-48 6882/TD-23 7991/TD-54 7990,/TD-50
, _ RG-49/U
Waveguide RG-48/U RG-50/U RG-52/U RG-91/U RG-53/U
Fre 3.95 - 5.85
e 2.60 - 3.95 =85 890 §.90 . 12.40 | 12.40-18.00 | 18.00 - 26.50
Insertion o
Angle 10°E 10°E 10° E 10°E 10°E

ELECTRON TUBE PRODUCTS

Red Bank Division [B-Zl7 e

CoRPORATION
EATONTOWN, N_ J, ] ‘

from JEDEC release #3327, July 3, 1961




_RATINGS

6882/TD-2317991/TD-54[7990/TD- 50

Characteristic Unit 7148/TD-34|7989/TD- 48
Anode
Current mAdc 250 250 200 200 200
i vd
FU%WaegeF ¢ 10 max. 20 max. 20 max. 20 max. 20 max.
Filament
Current ™ mAdc 300 170 170 170 170
~ Tube
Dissipation Watts 41 28 23 27 30
Tube
Voltage Drop Vde 165 110 115 135 150
Ambient
Temp. Range °C -55° 10 +857-55° to +85°-55° to #8859 -55° to+85° -55° to 4859
VSWR (Cold) 1.15 max.{ 1.20 max.| 1.20 max.] 1.20 max.| 1.20 max
VSWR (Hot) 1.15 max. } 1.15 max. | 1.15 max. | 1,15 max. 1.15 max.
NR-1 db 17.75+ .3 18.00_45.5 18.00 +.3 18.20 + .5 [18.40 + .5
* Filament current used during starting only.
=t R2
— o
W SYMBOL OESIGNATION
E VISV ALC
e naten Ci = 40 UF
sw Cs+ QOG UF-2500 v
RUN® . o b Ri=Saa-tw
Re » 800 A ~50W
TUBE

Rs

Ra - 1000 n_~25W
L «2HY 250MA

Tr * SELENIUM RECTIFIER

SW AMOMENTARY }-

NORMALLY OPEN

TYPICAL STARTING AND OPERATING CIRCUIT

The run-start switch shown in the typical circuit provides the

high voltage surge or spike necessary to initiate the discharge.

start position, current passes through the filament at the cathode end
of the tube preheating the filament and assisting in starting the discharge.
As the switch is released to the run position, a high surge voltage appears
momentarily across the tube, caused by the collapse of the magnetic field
' This high voltage initiates the discharge in the tube which

in choke '"'L!

is then sustained by the power supply voltage and stabilized by the re-

sistance R2.

the discharge is established.

In the

External power is no longer supplied to the filament once

Filament temperature is maintained by

the tube current and is evidenced by a hot spot on the filament structure.



OUTLINE DRAWINGS

A B G
R
E F G H
== A !
[—— ) T
7148/ TD- 34 7989/TD- 48 7148/ T D-34 | 7989/ TD-48
DIM, DIM.
Min. Max, Min. Max. Min, Max. Min, Max.
A . 260 .325 . 260 . 325 E .090 .105 .090 | 1.05
B 16.937 {17.437[13.875 | 14.375 F . 990 . 555
C . 310 . 360 . 270 . 320 G .975 |[1.050 .547 | .579
D 17.625 |18.000[14.375 | 15.000 H .305 . 325 .245 | .265
F
> C
D | F
G H I
;f——: - - i —— | =T
=L -
DIM. p882/TD-23|7991/TD-54{71999% TD-50 DIM. |6882/TD-23| 7991/T D- 54| 7990/TD- 50
Min.| Max| Min.| Max.| Min.| Max. Min.l Max]| Min{ Max]| Min.| Max,
A L2601 . 325 .260|.325].260|.325 G .0901.105{.090|.105(.090|.105
B 2.750 2. 750 2,750 H . 555 . 555 . 555
C 8. 4625 7.375 5.187 1 . 579 . 500 . 500
DR e) 1 s0d N.alNoalN AN Al 7 1,370,380 .235].265(.140 |.194
E . 500 . 500 L5001 K . 187 .187 .187
F 11.937{12. 290]10.87911.290] 9. 63716 .000

. 380 max., No

min,Dim. on Dia. for this Lgth. of tube,



ZOM'/Red Bank

}e——— AS REQ'D.

CLA

10°
II/B 1.D.
WAVE GUIDE MOUNT ASSY RG-48/U
AS REQ'D:

RG-49/U

MOUNT ASS'YS.

OR RG-50/v

ASS'Y.

WAVEGUIDE MOUNT

RG-52/U

AS REQ'D.—-

e e ————— -

WAVEGUIDE MOUNT ASS'Y.

RG-91/V

AS REQ'D.

WAVEGUIDE

MOUNT ASS'Y. RG-53/U

Publication RT-14-21

Printed in U. S. A.




from JEDEC release #4117, Feb. 4, 1963

File Catolog: Special Purpose Electron Tubes

Section: Receiving Tubes

7311

Red Bank Type TE-31
{Generic Type 6L6)

?ﬂo’/

METAL-CERAMIC MINIATURE
BEAM POWER AMPLIFIER

RATINGS

Heater Voltage (AC or DC)

Heater Current

Plote Voltage (Maximum DC)
Screen Voltage (Maximum DC)
Plate Dissipation (Absolute Max.)
Screen Dissipation (Absolute Max.)
Cathode Current (Moximum DC)
Heater-Cathode Voltage (Max.)
Grid Number 1 Circuit Resistarice
With Fixed Bias (Mox.)

With Cathode Bias {Max.}

6.3 Valts
0.80 Amperes
300 Volts
300 Volts

21 Watts
2.75 Wotts
0.10 Amperes
+450 Volts

0.1 Megohm
0.5 Megohm

PIN CONNECTIONS

DESCRIPTION

The Bendix 7311 is a beam power amplifier ond is one of
the Bendix HY-G-500 line of receiving tubes. It is in the
miniature tube size and feolures an external anode, metal-
ceramic consfruction. 11 is specifically designed 1o re-
place type 6L 6 for aircraft, missile and industrial opplic-
ations where limited space requirements and/or envelope
temperatures up to 500° C are encountered.

The external metal anode construction permits operation
in which cuxiliary cooling may be used. This moy be by
immersion in oil or by clamping 1o a suitable heat sink.

The electrical conrections for the remaining slements
are by means of the conventional seven pin miniature
tube base and the tube may be operated in any position.

The internal structure employs ceramic element spacers
and the much smaller size and mass of the tube elements
greatly increase resistance to damage by vibration and
shock. A pure alumine heater insulator permits operation
ot high heater-cathode voltages.

Pin Element
] Cathode and Beam Plates MECHANICAL DATA
2 Heater
3 Grid Number 2 {(Screen) Bulb Temperature 500 C Mox.
4 No Connection Overall Length 2-13/16 inches Max.
5 Cathode and Beam Plates Seated Height 2-3/32 inches Max.
6 Heater Diameter 3/4 inches Max.
7 Grid Number 1 Baose Seven pin miniature
Bulb Plate Mounting Position Any
i3
et 2 75 MAX, —
BASING

BOTTOM VIEW

7 - .040'* DIAMETER
PINS EQUALLY
SPACED 45° ON A

0.35 CIRCLE
375

3

!
% NOM,

)

Y
—nd 650 MAX lnes—

Publication No. RT22-16

Printed In U.S.A.



METAL-CERAMIC M'NIATURE ?ﬂdi F(;e:neBr?szI:ZeézﬁE)_:ﬂ
BEAM POWER AMPLIFIER

TYPICAL OPERATION

Class A Amplifier (Pentode Connection)

Plate Voltage 250 300 Volts
Screen Voltage 250 200 Volts
Grid No. 1 Voltage -14 -12.5 Volts
Peak AF Grid

Number 1 Voltage 14 12.5 Volts
Plate Resistance,

Approximate 22500 35000 Ohms
Transconductance 6000 5300 Microhmos
Zero Signal Plate Current 72 48 Milliamperes
Maximum Signal Plate

Current 79 55 Milliamperes
Zero Signal Screen Current 5.0 2.9 Milliamperes
Maximum Signal Screen

Current 7.3 4.7 Milliamperes
Load Resistance 2b00 4500 Ohms
Total Harmonic Distortion,

Approximate 10 11 Percent
Maximum Signal Output 6.5 6.5 Watts

TW CORPORATION

FGJ-FGHKDIVIS!ON, EATONTOWN, REW JERSEY




from JEDEC release #4117, Feb. 4, 1963

File Catalog: Special Purpose Electron Tubes
Section: Receiving Tubes

7312
? Red Bank Type TE-32
eﬂd[/'/ (Generic Type One

Section of 6080)

METAL-CERAMIC MINIATURE
LOW MU TRIODE

MECHANICAL DATA

Bulb Temperature 500e C Max.
Overall Length 2-13/16 inches Mox.
Overoll Height 2-3/32 inches Max.
Diameter 3/4 inches Maox.
Base Seven pin miniature
Mounting Position Any

PIN CONNECTIONS

DESCRIPTION
The Bendix 7312, one of the Bendix HY-G-300 line of

receiving tubes, is a low mu triode, designed for use in
voltage regulator circuits in aircraft, missile and in-
dustrial applications where limited space and high am-
bient temperatures up to 500° C are extremely important.
The tube features on external anode with metal-ceramic
construction which permits operation in which guxiliory
cooling mey be used, either by immersion in oil or by
clamping of the bulb to a suitable hest sink.

BOTTOM VIEW

Pin Element
] Plate The electrical connections for the remaining elements
2 Heater are by means of the seven pin miniature tube baose and
3 Cathode the tube may be operated in any position.
4 Grid . | ol
5 Plote The internal structure employs ceramic element spocers
6 Hegte ond the much smaller size and mass of the tube elements
7 (;e":j ' greatly increase resistance to damage by vibration and
Bulb Pr ; shock. A pure aluming heater insulator permits operction
v ore at high heater-cathode voltages.
i3
7 ~.040 DIAMETER
BASING PINS EQUALLY 3 MA X
SPACED 45°ON A 2 ' -
0.375 CIRCLE |
(gl — NOM. .
4 <
<
by
>
D
\$

Publication No. RT22-17

Printed in U.S.A,



METAL-CERAMIC MINIATURE 7,,”,,)/ Red Bank Type TE~32

LOW MU TRIODE

RATINGS

Heater Voltage (AC or DC)
Heater Current
Plate Voltage (Maximum DC)
Plate Dissipation (Absolute Max. )
Grid Current (Absolute Max. )
Grid Circuit Resistance

With Fixed Bias (Max.)

With Cathode Bias (Max.)

With any combination of

fixed and cathode bias

Heater-Cathode Voltage (Absolute Max.)

TYPICAL OPERATION
Class A | Amplifier

Plate Supply Voltage
Cathode Bias Resistor
Amplification Factor
Plate Resistance
Transconductance
Plate Current

6.3
1.25
275
20
0.0

0.05
0.10

0. 05
+450

135
250

280
7000
126

Volts
Amps
Volts
Watts
Milliamperes

Megohm
Megohm

Megohm
Volts

Volts
Ohms

Chms
Micromhos
Milliamperes

TIMORPORATIUN

FW'?U”KDIVJS/ON, EATONTOWN, NEW JERSEY




from JEDEC release #4117, Feb. 4, 1963

File Catalog: Special Purpose Electron Tubes
Section: Receiving Tubes

7313
?ﬂdl‘ Red Bank Type TE-233

(Generic Type one
Section of 5R4)

METAL-CERAMIC MINIATURE
HALF-WAVE RECTIFIER

MECHANICAL DATA

Bulb Temperature 500°C mox.
Overall Length 2-15/16 inches max.
Seated Height 2-11/16 inches max.
Diameter 3/4 inches max.
Base Seven-pin miniature
Mounting Position Any
Cathode Warm-up Time 45 Seconds
{plate and heater voltages simultaneously}

Maximum altitude* 60,000 feet

*Duruting or cooling may be necessary to meet maximum bulb temp-

eratyre requirement,

PIN CONNECTIONS

Pin Element

No Connection
Heater

No Connectien

Cathode
No Connection

O~ WA —

Heater
7 No Connection
Bulb Plate

DESCRIPTION

The Bendix 7313 is a half-wave rectifier ond is one of
the Bendix HY-G-500 line of receiving tubes. It is in
the miniature tube size ond features an external anode,
metal-ceramic construction. It is specifically designed
for aircraft, missile ond industrial applications where
limited space requirements ond/or envelope tempera-
tures up to 500° C are encountered.

The external metal anode construction permits operation
in which auxiliary cooling may be used by immersion in
oil or by clamping in a suitable heat sink.

The other electrical connections for the elements are by
means of base pins in the standard seven-pin miniatyre
configuration and the tube may be operated in any posi-
tion.

Pure alumina element spacers are employed. An indirect-
ly heated unipotential cethode provides low internal
tube drop. The much smaller size and lower maoss of the
tube elements in comparison with equivalent glass rect-
ifier types, greatly increase resistonce to damage by
vibration and shock.

A pure, alumino heater insulator permits operation at
high heater-cathode voltages.

7 - .040 DIAMETER

PINS EQUALLY
BASING SPACED 45°

ON A 0.375 CIRCLE

BOTTOM VIEW

IV
3=l 650 MAX |u—

Publication No. RT22-15

Printed in U.S.A.



HALF-WAVE RECTIFIER 7313
Zend‘

Red Bank Type TE-33

RATINGS
Heater Voltage 6.3 Volts
Heater Current 1. 55 Amperes
Peak Inverse Voltage 2800 Volts
Peak Plate Current 1000 Milliamperes
DC Heater-Cathode Potential (max) 500 Volts

TYPICAL OPERATION

Input to Filter

Capacitor Choke
Heater Voltage 6.3 6. 3 Volts
Heater Current 1.55 1.55 Amperes
RMS Plate Supply Voltage 700 700 Volts
Input Capacitor 4 - Microfarads
Input Choke -- 10 Henries
sSupply Impedance 100 -- Ohms
Qutput Current (DC) 140 85 Milliamperes
Output Voltage (full load) (DC) 755 865 Volts
Output Voltage (half load) (DC) 815 875 Volts
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from JEDEC release #4117, Feb. 4, 1963

File Catalog: Special Purpose Electron Tubes

Section:

Receiving Tubes

7314

?mdz,‘/reed Bank Type TE-34
(Generic Type §AG7)

METAL CERAMIC MINIATURE
BEAM POWER AMPLIFIER

Bulb Temperature
Overall Length
Seated Height

Diometer 3/4 inches max.
Base Seven-pin miniature
Mounting Position Any

MECHANICAL DATA

500° max.
2-13/16 inches max.
2-3/32 inches max,

Pin Connections

DESCRIPTION

The Bendix 7314 is o beam power amplifier ond is one
of the Bendix HY-G-500 Line of Receiving Tubes. It is
in the miniature tube size and features on external anode,
metal-ceramic construction. It is specifically desigred
to replace type 6AG7 for aircraft, missile and industrial
applications where limited space requirements and/or
envelope temperatures up to 500¢ C are encountered.

The external anode construction permits operation in
which auxiliary cooling moy be used, either by immer-
sion in oil or clamping to a suitable heat sink.

The 7314 is designed primarily for use in the output
stage of video amplifiers, being copable of operating ot

Pin Element high plate current levels and having high tronsconduc-
1 Cothode and Grid Number 3 tance.
2 He'ofer Electrical connections for the other tube elements are
3 Grid Number 2 (Screen) L . .
) by meons of base pins in the standard seven-pin minio-
4 No connection ture configuration and the tube may be operated in an
5 Cathode and Grid Number 3 > conhig Y beop 4
position.
6 Heater
7 Grid Number 1 The internal structure employs ceramic element spacers
Bulb Plate and the much smaller size and mass of the tube elements
greatly increase resistance to damoge by vibration and
shock, A pure aluminag heater insulator permits operation
at high heater-cathode voltages.
3
r'-—Z A MAR ———
BASING 7 - .040 DIAMETER

PINS EQUALLY
SPACED 48° ON 0.375
CIRCLE

BOTTOM VIEW

3
2 5 MAX.———

NOM.

emg—

L
4

—»1650 MAX a—

L ¢




METAL CERAMIC MINIATURE

BEAM POWER AMPLIFIER
RATINGS
Heater Voltage (AC or DC) 6.3
Heater Current 0. 60
Plate Voltage (maximum DC) 300
Screen Voltage (maximum DC) 300

Plate Dissipation (Absolute maximum) 10
Heater - Cathode Voltage (maximum) + 450

TYPICAL OPERATION

CLASS A, AMPLIFIER

Plate Voltage 300
Screen Voltage 150
Grid Number 1 Voltage -3.0
Peak AF Grid Number 1 Voltage 3.0
Plate Resistance (Approx.) 0.13
Transconductance 11000
Zerc Signal Plate Current 30
Maximum Signal Plate Current 30.9
Zero Signal Screen Current 7.0
Maximum Signal Screen Current 9.0
Load Resistance 10, 000
Total Harmonic Distortion 7.0
Power Output 3.0

7314

ZGWJI,'/Red Bank Type TE~34

Volts
Amperes
Volts
Volts
Watts
Volts

Volts

Volts

Voits

Volts
Megohm
Micromhos
Milliamperes
Milliamperes
Milliamperes
Milliamperes
Ohms
Percent
Watts

THE GRuofi”LORPORATION

W?W’KD/V/SION, EATONTOWN, NEW JERSEY

Publication No. RT21-14

Printed in U.S.A.



File Catalog: Electron Tubes
Section: Transmitting Tubes

7403
?ﬂdl/’l/ Type TE-74

RELIABLE HARD GLASS BEAM TETRODE
FOR HIGH VOLTAGE PULSE AND REGULATOR SERVICE

DESCRIPTION

This high perveance beam power amplifier tube is one
of the Bendix line of : tubes. It has been de-
signed for high voltage pulse modulator use in aircraft,
military, and industrial applications where long pulse
life, reliable operation at high voltages during vibration
and shock, and freedom from internal arcing are im-
portant. Its ability to operate at 4000 volts without arcing
and to deliver 10 ampere peaks of cathode current make
it ideal for use in such applications or pulse modulators,
blocking oscillators, high voltage regulators, switching,
deflection amplifiers, etc. The reliable design and process-
ing techniques provide the above characteristics in a
package that will operate reliably in military environments.

Each tube is subjected to a high voltage, high energy
lint and particle elimination process, and a minimum of
24 hours of pulse operation run-in at high peak cathode
currents. This run-in serves to eliminate early failure under
operating conditions and to stabilize tubes under pulse
operating conditions.

Since this tube is designed for use in equipment with
high voltage and where high levels of vibration and shock
are encountered, special materials, and processing tech-
niques are employed. Inasmuch as destructive internal
arcing usually culminates in ionization, it is important that
tubes used at high voltages be extremely well evacuated
at high temperatures to remove residual gases which may
ionize. The transmitting tube type materials and proc-
essing utilized in the Bendix HY-G-300® line result in
tubes that are inherently gas free and capable of high
dissipation.

The addition of a titanium insert to the anode structure
performs a dual function: (1) the gettering capability of

o fme

cuart 1. ELECTRICAL RATINGS*

Heater Voltage (AC or D() 6.3 volts
Heater Current 1.7 amps
Plate Voltage (Mox D(} 4000 volts
Screen Voltage (Max DC) 850 volts
Plate Dissipation (Absolute Max) 40 watts
Screen Dissipation (Absolute Max) 3.5 watts
Cathode Current (Max DC Value) 175 mA
Cathode Current (Max Inst. Peak value—of
continuous sine wave) 350mA
Cathode Current (Max Inst. Peak Value) Pulse*** ... 10 amps
Heater-Cathode Voltage (Max) =450 volts
Grid Resistance (Max) 0.1 megohm
Grid Voltage (Max D() —+5.0 volts
(Min D() — 200 volts
(Max Inst. Peak Value) Pulse***................ —-220 volts
Cathode Warm-up Time 45 seconds

*To obtain greatest life expectancy from tube, avoid designs where
the tube is subjected to all maximum ratings simultaneously. See
application notes.

**Voltage should not fluctuate more than =5%.

***See pulse rating chart.

titanium permits the elimination of gettering by conven-
tional barium flash which may induce arcing by coating
various insulating surfaces; (2} titanium has the advan-
tage of absorbing contaminatives on its surface which
may otherwise dissociate during operation to cause emis-
sion slump.

The barrier type glass bonded mica base used on the
7403 not only provides greater arc resistance, but also
will not carbonize during a possible arc preventing the
build up of a permanently conductive path.

Other special features include a rugged, pure tungstfen,
helical heater which is used with a high purity aluminum
oxide insulator, enabling reliable operation af high heater-
cathode voltages.

The design of this tube is a result of extensive engineer-
ing evaluation on special impact vibration equipment in
which the accelerations equal or exceed those encountered
in severe aircraft applications. The shake table used for
these studies shock excites the tubes at a repetition rate of
15 cycles per second with a minimum peak acceleration of
50G. These tests indicate that the Bendix 7403 will survive
many hours longer, under extremely adverse conditions.

cuarr 2. MECHANICAL DATA

Base Large wafer octal, with metal sleeve,
6 pin Glass bonded mica

Bulb Nonex Glass—T-12

Maox Overall Length 4-9/32”

Max Seated Height 3-3/4”

Max Diameter 1-23/32”

Mounting Position Any

Max Aititude 80,000 feet

Max Bulb Temperature ... 300°C

Max Impact Shock 5006

Max Vibration Acceleration...... ... .. 506
(100-hour shock excited fatigue test, sample basis)

Life Expectancy 5,000 Hours

THE CPtwrol”LORPORATION

~Fed Gonk’ DrvisION,

EATONTOWN, NEW JERSEY

Publication No. RO1-11

Printed in U.S.A,



BEAM POWER AMPLIFIER

(PULSE)

7403

zeno’/)/ Type TE-74

ELECTRICAL CHARACTERISTICS AND ENVIRONMENTAL TESTS

CHARACTERISTIC TESTS

ENVIRONMENTAL TESTS

CHART 3. CHART 4.
CHARACTERISTIC SYMBOL [|  MIN géﬂg’; MAX UNITS TEST CONDITIONS DURATION
. On 1 Min
PRODUCTION TESTS Heater (ycling Off 4 Min 2,000 0n-Of
Short and Continvity Ef =7.0 Ehk = 300 Cycles
Heater Current If 1.55 1.70 1.85 A Pulse Life Test ib—46.5 500 Hours
Heoter Cathode Leakage (Ehk = = 450 Vdc) Ihk — — 50 uAde Life “*Expectancy”’ Under *‘Test
Grid Current Il — — —35.0 uhde Test Conditions™ 5,000 Hours
Plate Current Ib 28 32.5 37 mAdc High Level 506—Shock
s Grid € ; 2 ] 3 ad Fatique Test Excitation 100 Hours
creen Grid Curren lc — . .0 mAdc atigue Tes 15 Cycles/Sec.
:runsf(fo::iumznce n Sm 5000 6000 7000 umhos Shock 500 6 20 Impacts
ut off Plate Current Ib —_— — 300 phAde : i
{Ecl = — 180 Vdc, Eb = 4000 Vi, Altitude Test B(I)I,'[)O(Jvl;eet 35Ml.lmu|es.
Ecp = 800 V4 Glos Srain Tesy | D0 Mater inutes n
Pulsed Operation ib 6.0 — — a N p— P % H
Pulsed Operation P — — 3 a Swept Freq Fatigue | 56—F — 50—500 (P ours
Pulsed Operation icl —_ — 2 a
ELECTRODE Ef Eb Ec2 Ecl Rk Egk
6.3 600 300 825
TE —
ST (ONDITIONS volts Vdc Vdc 0 ohms
6.3 600 800 —186 + 150
PULSE TEST CONDIT
IONS volts Vdc Vde Vde 0 v
NOTE 2 NOTE | OTE 3
\ CAP-PLATE
I SCREE&J GRID -
2
T e CONTROL GRID
MAX, MAX. eg7t.007
I%DIA. | 2_: DIA. PIN CIRCLE
j HEATER (2) QLR
L { ' HEATER (8 caTHoDE
L MIN.
MAX S—j a7 MAX BASE DIAGRAM
3
332 —
o 4332'“"‘" — s NOTES:
{. LARGE WAFER OCTAL, WITH METAL SLEEVE.
2. CAP IS JEDEC Cl-2(MODIFIED)
3., WAFER IS GLASS BONDED MICA.
4. ALL DIMENSIONS IN INCHES UNLESS
OTHERWISE SPECIFIED.
OUTLINE DRAWING
HART 5.
< AVERAGE PLATE CHARACTERISTICS CHART 6. TYPICAL TRIODE CHARACTERISTICS
500 SCREEN TIED TO PLATE
Et=63Vvoc ‘ ‘ Ef=6.3Voc Y
Ecz=250Vdc Eorp-ovi_ Ecy=Varioble 7
Eci =Variable l Yy
250 / / ‘y
- / \// 1000 B n“
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4200 (=& & 800 2
3 1o _| et w 7 3 >
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/ 3 700 4 S ArY 4
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& / | Y / /1 1/ VAR 8N,
3 100 L] 3 400 £ A AN AW 4 &)
N / o fezoe ] AV AERVARY Yy A s
) VA ¢ p—— = 2 soo Y AIATHANAA AT o
g | bl < 4
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BEAM POWER AMPLIFIER
(PULSE)

7403
S &ndi” Type TE-74

ADDITIONAL PULSE CHARACTERISTICS
CHARACTERISTICS See CHART 13 page 4 (Pulse Ratings)

CHART 7. CHART 10.
TYPICAL PLATE CHARACTERISTICS TYPICAL PULSE CHARACTERISTICS
300 — I - .
Ef=6.3Voc A cabzooh E.;a .s.'sx;;c' [ %
Ec, =0 Volts e € ¢, Variatle -t i
s Ec, = Variable /"‘ . .
& 250 Lt e 0. L - Ed2:8pov
E / 1o " - - T
E K 9.0 g
ézoo c/ 7 ’Eﬂfw 80 4t : | oz
z W N gt
: / — 5 e = =
I // BTy < ot PR ]
£ 5o ~— ] < g0 ot ; g Ecle 22000
o 4 I : z T —
z \ | g1 £c2:J00Y = ol —
o T z s0 —
I /S, T : = o
a N ( oz Y1 40
Z [, i § L »
w N — o - -— - o Eizizbov I
';? 50 I ‘\\\\; 3 £dz: 50 20 — — < ——
~— —~—— —r o - Ec2}800[V,
100 200 300 400 500 600 700 o 04 08 12 6 20 24 28 32 36 20
PLATE VOLTS PLATE KILOVOLTS
CHART 8.  Tvp|CAL PLATE CHARACTERISTICS CHART 11.
TYPICAL PULSE CHARACTERISTICS
SCREEN TIED TO CATHODE
24 TN T I Ef=6.3V
e ! ! 1 1] =6.3Voc
22 e vasiante C L JUN ] Ec2-800Vde k= F200
Iy AR o ! 1401 gk =Varlable ——
: -
g 20 ] N[ —+40 §attpiss] paTion {iNE a0 il ]
; 18 ‘ l I I T 20 - et =]
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: Ff N ==s ]
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CHART 9. CHART 12,
TYPICAL PULSE CHARACTERISTICS TYPICAL PULSE CHARACTERISTICS
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BEAM POWER AMPLIFIER

uv-G-:oo
(PULSE) :
CHART 13. ) PULSE RATING

g RATING CHART
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DUTY FACTOR

DUTY FACTOR (10,000 MICROSECOND AVERAGING
TIME) FOR THE 7403 1S DEFINED AS THE
RATIO OF "ON" TIME IN MICROSECONDS TO
10,000 MICROSECONDS.

“ON" TIME IS DEFINED AS THE SUM OF THE
DURATION OF ALL INDIVIDUAL PULSES WHICH
OCCUR DURING ANY 10,000 MICROSECOND
INTERVAL.

APPLICATION NOTES

Special attention should be given to the temperatures at
which the tubes are to be 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 imposed on the
tube and will be reduced appreciably if absolute maximum
ratings are exceeded. Both reliability and performance will
be jeopardized if filament voltage ratings are exceeded.
Life and reliability of performance are directly related to
the degree that regulation of the heater voltage is main-
tained at its center rated value.

This tube is constructed using nonex glass and thus can
withstand higher ambient temperatures in operation. How-
ever, the bulb temperature should never exceed 300°C at
its hottest point and cooling should be employed if neces-
sitated by the additive effects of operation at high alti-
tudes and high dissipation simultaneously or by other
sources of heat in the equipment,

The plate voltage rating and high-perveance of the
7403 make it readily adaptable to varied pulse applica-
tions. In order to insure maximum reliability in pulse service
the peak plate current should not exceed the value shown
in Chart 13 for the required duty factor.

7403
“&ndi” Type TE-74

CHART 14. PULSE TEST CIRCUIT
Eb= 600 Vdc
= 4ut
J
g~
3%
Eccz »800 Vde
®
Ecis /v\
-180
vdc N 4 P
L8k xS 1%
:IWw ww3 Sww
o i
] =
Ecct Ecc2 SCOPE Ebb

NOTES:

1. ADJUST Rl FOR MINIMUM RINGING
AND OVERSHOOT.

2. PULSE REPETITION RATE » 250
PULSES PER SECOND.
DUTY CYCLE =.001

CUT-OFF CHARACTERISTICS
For Ib = 1.0 ma

CHART 15.
TYPICAL CURRENT CUT-OFF CHARACTERISTICS
Ef-63vac | ‘
Ep* 4KV & IKV
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Export Sales & Service: Bendix International Division,
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from JEDEC release #2414A, March 14, 1959

File Catalog: Special Purpose Electron Tubes 74] 4

TENTATIVE EM/Red Bank Type TD-70

SUBMINIATURE TIME TOTALIZER

MECHANICAL DATA

Envelope T-3
Bose Button-subminiature B pin

long leads
Bulb length 1.70 in. mox.
Diameter 0.400 in. max.
Mounting position Any

Ambient Temperature

ELECTRICAL DATA

Cathode Celd
Tube drop 118 Vdc nominal
Cathode current 0.36 mAdc
Supply voltage See Figure 3
Operating time 1000 hours

+20% to 1000 hours

Accuracy at rated current
Collector Dissipation

=55°C. to +55°C.

Average 50 mw max.
Peak 100 mw max.

DESCRIPTION

This subminioture gas filled tube is designed for
use as a cumulative time measuring device. Total
nominal operating time i< 1000 hours at rated current.

The tube consists of an anode, a cathode and a
collector element. The tube operates by possoge of a
current between anode and cathode. This part of the
tube has essentially the same characteristics as any
cold cathode gos diode. Operation is accomplished by
drawing current from a DC source through a limiting
resistor in series with the anode as shown in Figure 2.
Adjustment of the load resistance shouvld be made to
provide a current of 0.36 milliamperes for o nomina! tube
drop of 118 volts. Tubes having anode voltage different
from this volue will draw a correspondingly different
current which will be correct for the particular tube.
A graph showing recommended load resistance values
for various supply voltages is shown in Figure 3.

During operation metallic vapor from the cathode is
deposited on the collector thereby changing the resistance
across the collector contacts. Resistance measurements
made between pins 1 and 8, collector contocts, determine
the operating time of the tube. Conversion from ohms to
hours can be made by referring to the graph in Figure 1
of this dota sheet. Diode current must be off during
resistance measurements to prevent diode current leakuge
into the resistance measuring circuit with resultant error
in meosured elopsed time. No potentials should be
applied to the collector during operation of the diode
circuit;  furthermore, collector contacts must not be
grounded  during operation of the tube,

BASE CONNECTIONS

No. 1 = Collector contact
No. 2 — Anode

No. 3 — I.C. - Do not use
No. 4 — I.C. = Do not use

Mo. 5 — Cathode

No. 6 = |.C. — Do not use
No. 7 — I.C. — Do not use
No. B ~ Collector contact

?enfy Avrarion CorRPORATION
Feod Bonk” [DIVISION, EATONTOWN, NEW JERSEY
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QUTLINE DRAWING
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SEE FIG 2
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File Catalog: Special Purpose Electron Tubes ® 7416
Section: Gas and Special Tubes Zefldl)/ Red Bank Type TD-36 A

CONSTANT FIRING DIODE

ELECTRICAL RATINGS

lonization Voltage E 133 Vdc, nom.
z
(Note 1)
Ambient temperature -55°C to +135° C
TO?O]AEZ over above
temperature range 2 Vdc, mex.
(Note 2)
Life (Fig. 6) 10,000 pulses, min.
Life test end paint:
Total AE1 ? Vdc, mox.
Operating voltage, E_, 95 Vdc, maex.
(at 20 mAdc) {Note 3)
Ez - £, 43 Vdc, min,
(Note 4)
Instantanecus peak ik 100 mao, max.
. DESCRIPTION Avercge cathode current 20 mAdc
The TD-36A is ¢ minioture cold cathode inert gas fitled MO);IOTU;;T;[;Z?:::E o +1350 C
diode. It is designed for use as o firing diode in RC tim- g
ing circuits, energy trensfer circuits ond as a protective Vibration 10g’s
device. it is specifically designed for circuits in which Note 1: 95% of the tubes break down between
a very stable breckdown voltage is reguired from —55° C 130 Vdc ond 135 Vdc. {see Figure 1)
to +135° C ond for applications where the tube must oper- ) . .
ate with minimum deviation from initial characteristics Note 2: A tube is tested 10 fimes at -55° C,

ot +25° C, and at +135° C. The total

after long periods of off time over the cbove temperature
AEZ for all thirty readings is less

range. lts large, bare metal cathode is capable of sup-

plying high peak currents under condenser discharge con- than 2V, 95% of the tubes change Jess
ditions and odequate average currents during steady stote than 1.5 Vdc. (see Figure 3)
operations. Note 3: 95% of the tubes have an operating

voltage of 86 to 88 Vdc {see Figure 2)

PHYSICAL CHARACTERISTICS Note 4: 95% of the tubes have a difference,
Ez - Eb' of 43 to 51 Vdc(see Figure 4)

Base Button: 7-pin miniature

(E7-1)
Envelope T-51/2 (5-2) OPERATION
Overcl! length (Max.) 21/8” This tube wos designed to operate continuously in a glow
Diameter (Max.) 3/4" discharge. Consequently sufficient resistance must be
Seated Height {Max.) 17/8" inserted in series with the tube to limit the current pas-
Mounting position Any ing through the tube to the rated values.

THE P’ ORPORATION

WTUHKDIVISION, EATONTOWN, NEW JERSEY

from JEDEC release #2414B, Oct. 21, 1963
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WA, TO FIT JAN-5-28
MINIATURE 7 PIN
SOCKET.
1-7/8
MAX.
NUMBERS INDICATE PIN
2.1/8 LOCATION IN ACCORDANCE
MAX, WITH RTMA STANDARDS
AND ARE FOR REFERENCE
ONLT.
FIGURE 5

OUTLINE DRAWING OF CONSTANT FIRING DICDE, 7416/TD-36A

5 MEG. goo
+
‘_'/\N\/ —4—

150 I

voCe . _ .5UFD T.U.7.
- O

L L L
FIGURE 6

LIFE TEST CIRCUIT OF TD-36 A
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Bendix makes a complete family of gas and special tubes: xenon and cold cathade thy-
ratrons, gas diode voltage regulators, chronotrons, convectrons, spark gaps, etc...

For more information on any of these tubes - or information on our other electron tube
products, contact:

Market Manager
Electron Tube Products
Red Bank Division

The Bendix Corporation
Eatontown, New Jersey

Or, contact any of our sales offices:

The Bendix Corporation
1730 “’K'" Street, N.W.
Washington 6, D.C.
FEderal 3-8200

The Bendix Corporation
6444 North Central Avenue
Chicago, lllinois
SPring 5-4636

The Bendix Corposation
Dallas, Texas
Fleetwood 1-5411

The Bendix Corporation
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RELIABLE HARD GLASS MINIATURE BEAM POWER
AMPLIFIER FOR PULSE AND HIGH VOLTAGE REGULATOR SERVICE

DESCRIPTION

This high perveance beam power amplifier tube is one
of the Bendix line of <#v{=e- tubes. It has been de-
signed for high voltage pulse modulator and deflection
amplifier use in aircraft, military, and industrial applica-
tions where reliable operations at high voltages during
vibration and shock, and freedom from internal arcing
are important. Its ability to operate at 3000 volts without
arcing and to deliver 2 ampere peaks of cathode current
make it ideal for use in such applications as pulse modu-
lators, blocking oscillators, high voltage regulators, switch-
ing, deflection amplifiers, etc. The reliable design and
processing techniques provide the above characteristics
in a package that will operate reliably in military environ-
ments.

Each tube is subjected to a high voltage, high energy,
lint and particle elimination process, and a minimum of
24 hours of pulse operation run-in at high peak cathode
currents. This run-in serves to eliminate early failure under
operating conditions and to stabilize tubes under pulse
operating conditions.

Since this tube is designed for use in equipment with
high voltage and where high levels of vibration and shock
are encountered, special materials, and processing tech-
niques are employed. Inasmuch as destructive internal arc-
ing usually culminates in ionization, it is important that
tubes used at high voltages be extremely well evacuated
at high temperatures to remove residual gases which may
ionize. The transmitting tube type materials and processing
utilized in the Bendix HY-G300% line result in tubes that
are inherently gas free and capable of high dissipation.

The addition of a titanium anode structure performs a
dual function: (1) The gettering capability of titanium
permits the elimination of gettering by conventional

ciarr 1. ELECTRICAL RATINGS*

Heater Voltage (AC or D() 6.3 volts
Heater Current 0.6 amps
Plate Voltage (Max D(} 3000 volts
Screen Voltage (Max DC) 700 volts
Plate Dissipation (Absolute Max) 14 watts
Screen Dissipation (Absolute Max) 3 watts
Cathode Current (Max DC Value) 75 mA
Cathode Current (Max Inst. Peak value—of
continuous sine wave) 150 mA
Cathode Current (Max Inst. Peak Value) Pulse*** ... 2 amps
Heater-Cathode Voltage (Max) =450 volts
Grid Resistance (Max) 0.1 megohm
Grid Voltage (Max D() —-5.0 volts
(Min D() —200 volts
(Max Inst. Peak Value) Pulse***. .. . 220 volts
Cathode Warm-up Time 45 seconds

*To obtain greatest life expectancy from tube, avoid designs where
the tube is subjected to all maximum ratings simultaneously. See
application notes.

**Yoltage should not fluctuate more than 5%,

***See pulse rating chart.

barium flash which may induce arcing by coating various
insulating surfaces; (2) Titanium has the advantage of
absorbing contaminants on its surface which may other-
wise dissociate during operation to cause emission slump.

Other special features include a rugged, pure tungsten,
helical heater which is used with a high purity aluminum
oxide insulator, enabling reliable operation at high heater-
cathode voltages.

The design of this tube is a result of extensive engineer-
ing evaluation on special impact vibration equipment in
which the accelerations equal or exceed those encountered
in severe aircraft applications. The shake table used for
these studies shock excites the tubes at a repetition rate of
15 cycles per second with a minimum peak acceleration of
50G. These tests indicate that the Bendix 7757 will sur-
vive thousands of hours longer, under extremely adverse
conditions.

ciarr 2. MECHANICAL DATA

Base 9-Pin Miniature Nonex Glass—
Gold Plated Pins

Bulb Nonex Glass—Té 12

Max. Overall Length...........___..._.._. 3”

Max. Seated Height ... 234"

Max. Diameter ... /%44

Mounting Position ... any

Max. Altitude*** . 70,000 feet

Max. Bulb Temperature.................... 300°C

Max. Impact Shock 500 G

Max. Vibrational Acceleration__...__... 50 G
{100 hour shock excited fatigue
test, sample basis)

Life Expectancy ....ocoeeeomiiiiiiiiaiaeans 10,000 hrs.

THE Grewoli S ORPORATION

“Red Gonk’ Division,

EATONTOWN, NEW JERSEY

Publication No. RO6-13

Printed in U.S.A.




BEAM POWER AMPLIFIER o 7757

(PULSE) e
} ?ead// Type TE-81

ELECTRICAL CHARACTERISTICS AND ENVIRONMENTAL TESTS

CHARACTERISTICS TESTS ENVIRONMENTAL TESTS

CHART 3. CHART 4.
CHARACTERISTIC SYMBOL MIN IPEEIEII'E: MAX UNITS TEST (ONDITIONS DURATION
R 0n 1 Min
PRODUCTION TESTS eater Cycling of 4 Min 2,000 On-0F
Short and Continuity Ef == 7.0 Ehk — 300 Cycles
Heater Corrent if 0.560 0.600 0.640 A Survival Rate Under “Test
Heater Cathode Leakage (Ehk — == 450 Vdq) || Ihk - — 50 Ade Life Test Conditions™ 100 Hours
g - Lo at 14 W Plate Dis.
Grid Current Il - - —5.0 phde Pulse Life Test b=—10 a 500 Hours
Plate Current ib 3 4 57 mAde Life “*Expectancy’’ Under *‘Test
Screen Grid Current lc2 0.5 35 7.5 mAdc Test Conditions" 10,000 Hours
Transconductance (1) Sm 3000 4100 5200 pumhos R 506—Shock
High Level e
Cut off Plate Current Fatigue Test Excitation 100 Hours
{Ecl = —100, Eb = 3000, Ec, == 325) 1b — - 100 whde 15 Cycles/Sec.
Pulsed Operation ib 0.7 —_ — a Shock 500 6 20 Impacts
ELECTRODE Ef Eb Ec? Eel egk Altitude Test 70,000 Feet 5 Minutes
6.3 250 250 —12.5 R Boiling Water 3 Minutes in
TEST CONDITIONS wite Ve Ve Ve — Glass Strain Test to lee Water Each
— Swept Freq. Foti 56—F = 50—500 CPS 96 H
PULSE TEST CONDITIONS 6.3 750 325 200 +100 R T e
volts Vdc Vde Vde v
3 MAX.

Z%MIN,

3

2 3 max. ) .281 MAX. L

3 LI87MIN. T3¢

2 FMIN. ! \%\ HEATER
i / P (5)

BASE DIAGRAM

i |
I T wax. NOTES

NOTE 2 8 ‘
(ST I. NUMERALS DO NOT APPEAR ON BASE,
16 SHOWN FOR REFERENCE ONLY.

2 CAP IS JEDEC ClI- 2

3. ALL DIMENSIONS ARE IN INCHES
UNLESS SHOWN OTHERWISE.

OUTLINE
CHART 5. CHART 6.
AVERAGE PLATE CHARACTERISTICS TYPICAL TRIODE CHARACTERISTICS
@ | Ef = 63V 20
. Ece = 250V e
§ /)’ Eci = VARIABLE u -1 Z.-r:/in‘::;z
EIOO = y /' SCREEN TIED TO
< ; 100 - y PLATE
] o
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BEAM POWER AMPLIFIER
(PULSE)

ADDITIONAL PENTODE
CHARACTERISTICS

7757

endy” Type TE-81

PULSE CHARACTERISTICS
See CHART 13 page 4 (Pulse Ratings)

CHART 7, CHART 10.
TYPICAL PLATE CHARACTERISTICS TYPICAL PULSE CHARACTERISTICS
Ef= 6.3 VOLTS Ef=6.3 VOLTS 6'7_;60 3
L Eci= 0 VOLTS @ Miegk<+50v "
| Ece= VARIABLE B |Ece-variabe y A
100 g -0 [ —————
v 21200
w < .9 i3
ﬁ / Ec21290 z . 7
z 80 l I £ // // ok [iv |
3 g7 V 7/ [eo-
% RN/
z - z . \2\ /,/
2 w
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3 © .3 y: NN
(=3 £, 2*5551
w | c2
= 20 w2 - & o
2 1/ =2 R R
v a [ ] T T |
00 50 100 150 200 250 300 350 400 450 o 200 400 600 800 1000 1200 1400 1600
PLATE VOLTS (Eb) PLATE VOLTS
CHART 8. CHART 11.
TYPICAL TRANSFER CHARACTERISTICS TYPICAL PULSE CHARACTERISTICS
Ef«6.3 VOLTS 12 Ef=6.3 VOLTS
Eb=250VOLTS L1FEc2= 400 VOLTS =5
Ecov VARIABLE o108 g ol 29K Variable ,4/’-_—
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CONTROL GRID VOLTAGE PLATE VOLTS
CHART 9. CHART 12.
AVERAGE TRANSFER CHARACTERISTICS TYPICAL PULSE CHARACTERISTICS
Ef= 6.3 VOLTS Ef=6.3 VOLTS
Eb= 250 VOLTS 0 Ll}Ecex 200 VOLTS
Ec2= VARIABLE 00 @ £ | of-egk = Varioble
DAV, : T
5
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BEAM POWER AMPLIFIER

ny
(PULSE) -
CHART 13. PULSE RATING
@ RATING CHART
§2.0 A
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I
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<5 Sy
¥ i
x
£ + 1]

001 .01 N 1.0
DUTY FACTOR

DUTY FACTOR (10,000 MICROSECOND AVERAGING
TIME} FOR THE 7757 IS DEFINED AS THE
RATIO OF "ON" TIME IN MICROSECONDS TO
10,000 MICROSECONDS.

"ON" TIME IS DEFINED AS THE SUM OF THE
DURATION OF ALL INDIVIDUAL PULSES WHICH
OCCUR DURING ANY 10,000 MICROSECOND
INTERVAL .

APPLICATION NOTES

Special aitention should be given to the temperatures at
which the tubes are to be 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 imposed on the
tube and will be reduced appreciably if absolute maximum
ratings are exceeded. Both reliability and performance will
be jeopardized if filament voltage ratings are exceeded.
Life and reliability of performance are directly related to
the degree that regulation of the heater voltage is main-
tained at its center rated value.

This tube is constructed using nonex glass and thus can
withstand higher ambient temperatures in operation. How-
ever, the bulb temperature should never exceed 300°C at
its hottest point and cooling should be employed if neces-
sitated by the additive effects of operation at high alti-
tudes and high dissipation simultaneously or by other
sources of heat in the equipment.

The plate voltage rating and high-perveance of the
7757 make it readily adaptable to varied pulse applica-
tions. In order to insure maximum reliability in pulse service
the peak plate current should not exceed the value shown
in Chart 13 for the required duty factor.

7757

-1 4-300
G/ sz,;/ Type TE-81
CHART 14, PULSE TEST CIRCUIT
w0l [lupn il

T | ©
2mft
750 V.
RE6 RS

-Ec +Ect -Eccz  +Eccz -Ebb +E

Ri =~ ADJUST FOR MINIMUM RINGING AND OVERSHOOT
R2 = 12~ (APPROX.), | WATT (PARASITIC SUPPRESSOR),
R3 = 12~ [APPROX.}, | WATT (PARASITIC SUPPRESSOR).
R4 » 5000~ 100 WATT WIRE WOUND

R5 = 2500 100 WATT WIRE WQUND

R6 « I.n 1/2% 10 WATT , CARBON

R7 = 1500~ 10 WATTS

SCOPE = TEKTRONIX TYPE 535 OR EQUIVALENT.

CUT-OFF CHARACTERISTICS
ForIb — TmA

CHART 15.
TYPICAL CURRENT CUT-OFF CHARACTERISTICS
7
Ef=6.3 VOLTS

110} Eb=1000, 3000 Vde //
g Jo7t0 made P
g Pt
£ 90 7
©
£ e
> 70 w7
= °o°/ 4
260 el
> DY st

AN

S50 /’9-'
© 40 /’,/
)
g 30 Vd
z
S 20 g
© v

ol L1

° 760 700 300 400 00 800 700 800

SCREEN VOLTS
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GAS NOISE SOURCES -ARGON, K; BAND
(26.5 40.0G.C.)

TD 76

(7993)

D 77

(8292)

DESCRIPTION

These tubes are designed primarily for use as noise sources in milli-wave
measurements. When used in standard mount assemblies, they function as
untuned terminations over the entire recommended transmission bandwidths

of the guide.
Anode | Anode Tube Tube Starting |Starting VSWR| VSWR|Ambient Nr-1
Current |Current |Voltage Dissipation} Voltage |Current |[{(Cold) | (Hot) [Temp. Tube in
{Peak) (Av.} | drop (Av.) Range Mount @
(Av.) Rated
Current
OPR.| ma mAde Vde WATTS X v, mAdc °C
7993
DC
TD78 -85 to
125 125 130 16 1,3 -2.7 170 1,15 t 1.15 +85 18.0 + 1db
8292 Pulse
TD77 -55 to
150 100 175- 18 2.0-3.0 170 1.15 J1.1b +85 16. 0+ 1db
Electron Tube Products
Red Bank Division B vy
Publication No, RT'32-19
ton 0 Eatontown, New Jersey.

Printed in U.5 A,



GAS NOISE SOURCES =ARGON,Kg BAND
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FIGURE 1. Outline Dimensions

L1 Rl InIstart Lj - 2 Hy, 250 mA
R Ry - 8004 - 50W
* o e, @ ’ g\%-soon-sow
- (Momentary)
normally open
Noise
Source
DC Ry
Supply
250V
Run
SW
. tart
FIGURE 2: Typical Starting and Operating Current
for D. C, Operation
Ly -2 Hy
Ri-5K
Rg - 10K - adjusted for re-
quired pulse amplitude
8CB5 Rg - 1.5 K - adjusted for
or R3 rated Iy
8CD8 Re -1K
SW1 - Start-run or on-off
switch
Cji - surge capacitor
V1 - turn-on tube.
Vg - turn-cif tube
Noise
Source
L C1
-I_ )
< 1
! Va2
Passing Type
FIGURE 3; Typical Starting and Operating Circuit
for Pulse Operation
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x 8151 7999

GAS NOISE SOURCES. ARGON. PULSE s1o. soes

8151 7999

8152 _ B059 8030 8031
TD-38 TD-39 TD-40 TD-72 TD-41 TD-42
DESCRIPTION

These tubes are designed primarily for use as pulse-operated noise
sources in super high frequency (SHF) measurements. They may be
used also in DC operation. When used in standard mount asseniblies,
they function as untuned terminations over the entire recommended
transmission bandwidths of the guides.

8152/TD-40
8151/TD-38 7999/TD-39 8059/TD-72 8030/TD-41 8031/TD-42

. . RG-48/U0
Wavequide RG-48/U RG-50/U RG-52/0 RG-81/U RG-53/U
Frequency - 3.85-56.85 _ ) _ }

KMc 2.60 - 3.9 5 B5 - 8,20 8.20 - 12.40 12.40 - 18.00 18.00 - 26. 50
Insertion o o o o o

Angle 10°E 10°E 10°E 10°E 10°E
Electron Tube Products

 Gondi”

Red Bank Division

COURPORMTIOK

Publication No. RT21-4 Eatontown, N. J.

from JEDEC release #3850, Aug. 20, 1962
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GAS NOISE SOURCES. ARGON. PULSE

of Standards.

** The TD-72 1s a low loss glass version of the TD-40,

RATINGS
Characteristig Unit 8151/TD-38 | 7999/TD-39 [8152/TD-40 | B059/TD-72*4 8030/TD-41 | 8031/TD-42
Anode
Current ma 225 200 200 200 200 200
(Peak)
Anode
Current mAde 200 max. 175 max. 175 max. 175 max. 175 max. 175 max.
(Average)
Tube
Voltage drop Vde 145 130 125 128 125 125
(Average)
Tube
Dissipation Watts 28 23 21 21 21 22
(Average)
Starting
Voltage
for Pulse KV 2.0-3.3 2,0-3.5 2.0-3.3 2.0-3.3 2.0-3.3 2.0-3.3
Operation
(Note 1, 3)
Starting
Current
for D.C. mAdc 180 170 170 170 300 300
Operation
{Note 2, 3)
Ambient
Temp. °C -55°t0+85° | -55°0+85% | -55°t0+85° | -55°t0+85° -55°to+85° | -55°to+85°
Range
VSWR 1. 10 max 1. 10 max 2.10max | 1. 10 max 1. 10 max 1,25 max
{Cold)
T 1.10max | 1.10max| 1.15max | 1.10max | 1.10max | 1. 15max
¥El-)t]=: in 15.20 + .20
Mount @ db 15,27 + . 20 i%rz%G:l% 15.62+ .20 | 15854+ .20 | 15.91+.25 | 13 004 .95
Rated 2B+ .00 ¢+ .
Current for RG-50/
(Note 4, 5)
Note L With the nolse source in a case grounded mount, starting
voltages were measured as shown in Figures 1 and 2,
Note 2: With the noise source in a case grounded mount and the starting
current through the choke (Ig,,4) of Figure 3 adjusted to the
value stated, the noise source will start within three attempts
of closing and opening switch SWy,
Note & In general the starting voltage will decrease with a starting
pulse of either a faster rise time or longer pulse width.
Note & The excess noise ratio (Nr-1} is defined in db as Nr-1= 10 log
(%30— -1) where Te is the effective electron temperature.
Note b For values of Nr-1 at other than rated currents, contact The
Bendix Corporation, Red Bank Division, Eatontown. New Jersey.
Note 8; The values of Nr-1 are traceable to the National Bureau
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GAS NOISE SOURCES. ARGON, PULSE

L1
+< Y YA Ly -2Hy
Vi 8CB5 R Ri-5K
R1 or 3 Rg - 10K - adjusted for re-
B8CD6 dquired pulse amplitude
R3 - 1.5 K - adjusted for
1 rated Inp
Blas 0" ] e lK
1as I SW{ - Start-run or on-off
SWy L Noise switch
R Ry —=Ci Source Cj - surge capacitor
% ! V1 - turn-on tube
Vg - turn-off tude
<
Passing Type
FIGURE 1: Typical Starting and Operating Circuit for Pulse Operation
2. 8K
2.0K /r \\
1. 5K
(24
= 5K f \ Pt N
£ \ /
OK p e B
\ v
-.5K X
-1.0K
50 100 150 200 250 300 350 400 450
Time in Microseconds
FIGURE 2: Typical Starting Pulse Appearing at A of Fiqure 1

The pentode or beam tube, V4, acts as a switch interrupting the current flow in L, when

the bias switch, SWl, is in position 1.

across the noise source.

The resultant voltage spike develoved is immpressed

The current limited by R3 to rated value. The noise source is

turned off when the bias switch, §Wq, is in position 2. causing the current through the
passing tube, V2. to be interrupted. The circuit can be modified tc drive the grids of the
switch tube and passing tube with pulses, thus pulsing the noise output.
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GAS NOISE SOURCES. ARGON, PULSE

L1 R1 ~
Ib, Istart Li - 2Hy, 250 mA

MA 1 Y3
+ 9"6:’ \_/ R] - S00n -50W
500 - 50 W

Supply
250 V

SW - (Momentary)
Noise normally open

Rz/§/ Source

SW d/'o man

Start

FIGURE 3: Typical Starting and Operating Circuit

for D.C, Operation

Volts

2. 5K

2.0

1.5

1X]

.5K

/N

/N LA\

-. 5K

\Z A

-1.0K

250

5C0

750 1000 1250 1500 1750 2000 2250

Time in Microseconds

FIGURE 4: Typical Starting Pulse of Figure 3.

The run-start switch shown in the typical circuit provides the high voltage surge
or spike necessary to initiate the discharge. In the start position, current passes

through the choke.

As the switch is released to the run position, a high surge

voltage appears momentarily across the tube, caused by the ccllapse of the mag-
netle fleld in choke "Ly. This high voltage initiates the discharge in the noise source
which is then sustained by the power supply voltage and stabilized by the resis-

tance Rj.
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DRAWINGS

D
—» A 2 - Cle—
E F G H
- J \
- - \ _ —
8151/TD-38 7999/TD-39 8151/TD-38 7999/TD-39
DIM. DIM.
Min. Max. Min. Max. Min. Max. Min. Max.
A . 260 .325 . 260 .325 E . 090 .105 090 | 1.05
B 16.937 | 17.437 { 13.875 |14.375 F . 990 . 555
C .310 . 360 . 270 .320 G 975 | 1.050 547 | 579
D 17.625 | 18.000 | 14.375 {15.000 H . 305 .325 .245 | . 265
_— F r ol
] A e B S < » E|e—-
G H I J —= D X
— & _ A — 6’ {[’ =y ___L
'E — e ——

. S5e21D:29 | soso/rp-a1 | sosi/TD-42 . 510277030 | soso/rp-41 | 8031/TD-42
i Min. Max.| Min. | Max. Min. | Max. . Min. Max. | Min. Max. | Min. Max.
A 260 | .325| .260{ .325| .260| .325 G .000 | .105| .o000| .105| .080 | .105
B 2.750 2.750 2.750 H . 555 . 555 . 565
C  (8.825 7.375 8.187 I 579 . 500 . 500

(see note) 1.508] N.A| NA| NA[ NAF T .370 | .380| .235| .285| .180 | .194
E . 500 . 500 . 500 K . 187 . 187 187
¥ f11.087] 12.25¢ 10. 875 11. 2501 9.687 | 10. 004
* =380 max.. No min.. Dim. on Dia. {or this Lgth. of tube .




EOM/Red Bank

bes————. A4S REQ'D.

10°

WAVE GUIDE MOUNT ASSY RG-48/U

AS REQ'D:

WAVEGUIDE MOUNT ASS'Y. RG-52/U

AS REQD:

WAVEGUIDE MOUNT ASS'Y. RG-91/U

AS REQ'D.

WAVEGUIDE MOUNT ASS'Y. RG-53/U

Printed in U, S. A.
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GAS NOISE

B286
8287

SOURCES -~ NEON, PULSE 79ss

Publication No, RT31-18
(Supersedes Pub, Nc. RT21-4)

Red Bank Dlivision
Eatontown, N. J.

8288
TD-56
8287
TD-43
-~ = - —— o=
e = e =
7988 8293
TD-44 TD-58
= Cam i o ———
8290
TD-55
= - g e S - e——
8291
TD-51
DESCRIFPTION
These tubes are designed primarily for use as pulse-operated
noise sources ln microwave measurements. They may be used
also In DC operation. When used in standard mount assemblies,
they function as untuned terminaticns over the entire recommended
transmission bandwidths of the guides.
8 -44
8286,/TD-58 8287 /TD-43 2383/@3-58 8290/TD-55 8291/TD-561
-49
Waveguide RG-48/U %_50% RG-52/U RG-91/U RG-53/U
Frequency 3.95 -5.85 . _ ) . 98,
KMo 2.60 - 3.95 585 - 8 20 8.20 - 12.40 12.40 - 18.00 18.00 - 26. 50
Insertion a a o o
Angle 10°E 1C°E 10°E 10°E 10°E
Electron Tube Products

Tat m/j'/

tQavcriribe

Printed in U, S, A.

8293
8290
8291
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GAS NOISE SOURCES - NEON, PULSE

RATINGS

Characteristic

Unit

8286/TD-56

8287/TD-43

7988/TD-44

¥
8293/TD-58

8290/TD-55

8291/TD-51

Anode
Current
(Peak)

225

200

200

200

200

200

Anode
Current
{Average)

mAdc

200 max.

175 max

175 max

175 max

179 max

175 max

Tube
Voltage drop
(Average)

Vde

265

210

205

208

230

260

Tube
Dissipation
{Average)

Watts

53

42

41

42

46

52

Starting
Voltage
(Note 1, 3)

2.5-3.5

2.5-3.5

2.5-3.5

2.5-3.5

2.5-8.9

2.5-3.5

Starting
Current
(Note 2. 3)

mAde

190

190

190

190

300

300

Ambient
Temp.
Range

-55°t0+85°

-55°t0+85°

-55°t0+85°

-55%t0+85°

-55%0 +85°

-55°t0+85°

VSWR
(Cold}

1. 15 max

1.20max

2. 10max

1. 10max

1. 15 max

1. 20 max

VSWR
{Hot)

1. 10max

1, 39 max

1, 20max

1.20max

1. 1Smax

1. 15 max

Nr-1

Tube in

Mount @

Rated Averagd

Current
(Notes 4. 5. 6)

db

17. 90+,

17. 81+, 30
for RG-48/u
17. 86+. 30
for RG-50/u

17.95+. 30

18. 00+. 25

17.85+. 30

17,94+, 35

Note L

Note 2

Note 3

Note 4

Note &

Note &

With the noise source in a case grounded mount, starting
voltages were measured as shown in Figures 1 and 2.

With the noise source in a case grounded mount and the starting
current through the choke (I, pi) of Figure 3 adjusted to the
value stated, the noise source will start within three attempts
of closing and opening switch SW,

In general the starting volitage will decrease with a starting
pulse of either a faster rise time or longer pulse width.

The excess noise ratio (Nr-1} is defined in db as Nr-1 = 10 log

Te .1) Where Te is the effective electron temperature.
290

For values of Nr-1 at other than rated currents., contact The

Bendix Corporation, Red Bank Division. Eatontcwn. New Jersey.

The values of Nr-1 for the comparison standards are traceable
to the National Bureau of Standards.

* The TD-58 is a low loss glass version of the TD-44.
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GAS NOISE SOURCES - NEON, PULSE

L1
+<} YV A Li-2Hy
Vi 8CB5 R Ry-5K
R1 or 3 Rg - 10K - adjusted for re-
d 6CD6 quired pulse amplitude
R3 - 1.5 K - adjusted for
1 rated Iy
Bias G—O i B4 -1K
aw, © & SW; - Start-run or on-off
1 L Noise switch
S Ry Ry | Source €31 - surge capacitor
< Vi - turn-on tube
Vo - turn-off tube
<
Passing Type
FIGURE 1: Typical Starting and Operating Circuit for Pulse Operation
5K
4K N
x L/ 1\

Volits

K

/

N

0K L~ S
\ N
-1K
-2K
50 100 150 200 250 300 350 400 450

Time in Microseconds

FIGURE 2: Typical Starting Pulse Appearing at A of Figure 1

The pentode or beam tube, V,, acts as a switch interrupting the current flow in L, when
the bias switch, SW., is in position 1, The resultant voltage spike developed is impressed

across the noise scirce.

The current limited by R3 to rated value.

The noise source is

turned off when the bias switch, SW, is'in position 2, causing the current through the
passing tube, Vg, to be interrupted. The circuit can be modified to drive the grids of the
switch tube and passing tube with pulses, thus pulsing the noise output.
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GAS NOISE SOURCES - NEON, PULSE

L1 k1 T, Istart
+____va\_%@ Ly - 2Hy, 250 mA
Ry - 900A -50 W
Rg - 500A -50 W

SW - (Momentary)

Noise normally open
Rg Source
DC
Supply
350V
Run
SW
Start

FIGUEE 3: Typical Starting and Operating Circuit

for D.C. Qperation

Volts

oK
X

/A
3K
2K

AR A
oA AN 78\ 7\
\ 7 S

-1K
-2K

250 800 750 1000 1250 1500 1750 2000 2250

Time in Microseconds

FIGURE 4: Typical Starting Pulse of Fiqure 3.

The run-start switch shown in the typical circuit provides the high voltage surge

or spike necessary to initiate the discharge. In the start position, current passes
through the choke. As the switch is released to the run position, a high surge
voltage appears momentarily across the tube, caused by the collapse of the mag-
netic field in choke "L)". This high voltage initiates the discharge in the noise source
which is then sustained by the power supply voltage and stabilized by the resis-

tance Ry,




OUTLINE DRAWINGS

—» A B od Cle
E F G H
—] Y
~ 0O\ _ — —
8286/TD-56 8287 /TD-43 8286/TD-56 8287/TD-43
DIM. DIM.
Min. Max. Min. Max. Min. Max. Min. Max.
A . 260 . 325 . 260 .325 E . 090 . 105 . 080 1.05
B 16. 937 17, 437 13. 875 14. 375 F , 990 . 555
C . 310 . 360 . 270 . 320 G . 975 1. 050 , 547 . 579
D 17.625 18. 000 14. 375 15, 000 H . 305 . 325 . 245 ., 265
- F >
—la B S c > E |e—o
G H I T —» D fe K
L: A 4 ™ » O —
T = - —F e
7988/TD-44 7988/TD-44
_ 8290/TD-55 8291/TD-561 _ 8290/TD-55 8291/TD-bH1
DIM. 8293/TD-58 DIM. 8293/TD-b&
Min. Max.| Min. | Max. Min. Max. Min. Max. Min. Max. | Min. Max.
A . 260 .3251 .260] .325 .260] .825 G . 090 . 105 .090F . 109| .090 | .105
B 2.750 2.750 2. 750 H . 555 . 555 . 555
C 8.825 7.375 6. 187 I . 579 . 500 . 500
D
(see note) 1. 506 N.A.[ N.A. N.A.| N.A. J . 370 . 380 .235{ .265] .180 ¢ .164
E . 500 . 500 ., 500 K . 187 . 187 . 187
F 11.937 | 12.25¢ 10. 879 11.25(Q 9.687 | 10. 00d

* = 380 max.. No min., Dim. on Dia. for this Lgth. of tube .
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AS REQ'D.

1% 1.D.
WAVE GUIDE MOUNT ASSY RG-48/U
AS REQ'D:

WAVEGUIDE MOUNT ASS'YS. RG-49/U OR RG-50/U

AS REQ'D.

WAVEGUIDE MOUNT ASS'Y. RG-52/U

AS REQ'D.

WAVEGUIDE MOUNT ASS'Y. RG-91/U

AS REOQ'D.

WAVEGUIDE _ MOUNT ASS'Y. RG-53/U
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~&ondi” Type TD-67

GAS NOISE SOURCE, NEON, PULSE

it

RATINGS
Ancde Current, pulse 150 mA max.
Anode Current, Avg 150 mA max.

Starting Current {Ckt Fig. 1) 190 mA
Tube Dissipation 34 watts
Tube Voltage Drop 225 Vdc (note)
Ambient Temp. Range =550 C to +#85° C

Note: |f the onode current during the "'on time'’ of o squate pulse
(of greater than 100 microsec duration) is nominally the same os the

rated D.C. ancde current, the tube drop during this pericd will be
approximately the same as the rated D.C. tube drop.

DESCRIPTION

This tube isdesigned for use as anoise source in micro-
wave measurements. It is constructed for use with the
RG-50/) waoveguide to provide noise in the 5.85-8.20
kMc waveband. When used ina 10° or 15° E-plane mount
assembly, it functions as an untuned termination over
the entire recommended transmission bandwidth of the
quide. It is a cold cothode type noise source designed
primarily for pulse operation but may be used for contin-
uous service with somewhat reduced life.

OPERATING CHARACTERISTICS

The use of pure inert gas eliminates the dependence of
noise output on the operating temperature. The noise
source is available for meosurement imstantaneously
with [ittle change due to ambient temperature variations.
The performonce of the tube is non-critical with respect
to variations in the discharge current over a wide range.

The average voltage standing wave ratio (VSWR) over
the recommended transmission bandwidths of the guides
is a maximum of 1.15. The excess noise ratio, 10 log
(Teff ), is17.98 £ .3db.

290~

The circuit of Figure 1 is o basic starting and operating
circuit. The pentode or beam tube acts as o switch inter-
rupting the current flow inL; when the cut-off bias switch
is closed. The resultant volhoge spike developed is im-
pressed across the noise tube. The current is limited by
R3 to rated value. Capacitor C, flattens the pulse peak
and assists in initiating the noise tube discharge. C

must not be large enough to lower the voltage spike be-
low the firing voltoge of the noise tube and must be of
high voltage rating. Current through the beam tube is

adjusted by RA to provide rated choke current. If the
application requires only infrequent starting, the hard

tube may be replaced by o mercury switch.

For most normal pulse opplications, this basic circuit
can be modified to drive the grid of the switch tube with
pulses, thus pulsing the noise output. For high repetit-
jon rates or for control of pulse shape, a circuit, similar
to that shown in Figure 2, which insures extinguishing of
the noise tube current, is necessary.

TWORPORATION

“Fod Bonk’ DiviSION,

EATONTOWN, NEW JERSEY

Publication No. RT21-13
Supersedes Pub. No. RT13-8

from JEDEC release 4204, April 1, 1963

Printed in U.S.A.



GAS NOISE SOURCE, NEON, PULSE 8288

‘am/// Type TD-67

350 vDC | Ly - INDUCTANCE

R|- SCREEN DROPPING RESISTOR

Ri Rz-GRID RESISTOR

R3 R3-NOISE TUBE CURRENT LIMITING
RESISTOR

CUT OF
BIAS ~

4 NOISE -
T Toge  R4-NORMAL 81AS RESISTOR

SW = START - RUN SWITCH

C)-SURGE CAPACITOR

FIGURE |I. BASIC STARTING AND OPERATING CIRCUIT
R
L~ INDUCTANCE

Xy R}~ SCREEN DROPPING RESISTOR
R2-GRID RESISTOR
L Ry-NOISE TUSE CURRENT LIMITING

Ter RESISTOR
NOISE R4—WQMAL BIAS RESISTOR
TUBE SW|-START-RUN OR ON-OFF SWITCH

C|*SURGE CAPACITOR
v{-TURN-ON TUBE

PASSING V2-TURN-OFF TUBE
TYPE

J
FIGURE 2 PULSED STARTING AND OPERATING CIRCUIT

AS REQD.

K—.szs‘r.o.

el

RG-30/U
. WAVEGUIDE MOUNT ASSEMBLY RG-50/u
&I.D._ _——ﬁ
e |
MINIATURE  MON-PIN
BASE
MINIATURE 547 MIN.
BIPIN BASE [ 579 max D'A- 2658 MAX.
izas MIN.
— 1% g ] j ms N -
| —f-
9"- f
.325 MA a b , .320MAX.
) . ] 2TOMIN,
, : 14 - 3/8 MIN. 355 |MAX.DIA.

QUTLINE DRAWING
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8289
?ﬂ/// Typo TD-66

GAS NOISE SOURCE, NEON, PULSE

RATINGS
Anode Curtent, pulse 150 mA max.
Anode Current, Avg 150 mA maox.
Starting Current (Ckt Fig. 1) 170 mA
Tube Dissipation 28 watts

185 Vdc {note)
-55°C to 485° C

Tube Voltage Drop
Ambient Temp. Range

Note: If the anode current during the “‘on time'' of o square pulse
(of greator than 100 microsec durotion) Is nominally the same as the
rated D.C. anode current, the tube during this pericd will bo opprox-
imotely the same as the rated D.C. tube drop.

DESCRIPTION

This tube isdesigned for use as a noise source in micro-
wave measurements. It is constructed for use with the
RG 52/u waveguide to provide noise in the 8,20 - 12.40
kMc waveband. When used in o terminated 15° E-plane
mount assembly, such as Hewlett Packard HC02 347A
or equivalent, it functions as a broadband noise gen-
erator. It is a cold cathode type noise source designed
primarily for pulse operation but may be used for con-
tinuous service with somewhot reduced life.

OPERATING CHARACTERISTICS

The use of pure inert gas eliminates the dependence of
noise ouitput on the operating temperature. The noise
source is available for measurement instantaneously
with little change due to ambient temperature variations.
The performance of the tube is non-critical with respect
to variations in the dischorge current over ¢ wide range.

The operating voltage standing wave ratio (VSWR) over
the recommended tronsmission bandwidth of the guide is
typicolly 1.07 with o maximum of 1.15. The excess noise
ratio, 10 log (Teff 1) is 17.60 + .3db.

290

The circuit of Figure 1 is a basic starting and operating
circuit, The pentode or beam tube acts as a switch inter-
rupting the current flow in L, when the cut-off bias
switch is closed. The resultant voltage spike developed
is impressedacross the noisetube. The current islimited
by Rg to rated value. Copacitor C] flottens the pulse
peak and assists in initioting the noise tube discharge.
C, must not be large enough to lower the voltage spike
below the firing voltoge of the noise tube and must be
of high voltage rating. Current through the beam tube is
adjusted by R, to provide rated choke current. If the
opplication requires only infrequent starting, the hard
tube may be replaced by a mercury switch.

For most normal pulse applications, this basic circuit
can be modified to drive the grid of the switch tube with
pulses, thus pulsing the noise output. For high repetition
rates or for control of pulse shape, o circuit, similar to
that shown in Figure 2, which insures extinguishing of
the noise tube current, is necessary.

THE CRmefle”LORPORATION

“Hed Bonk Division,

EATONTOWN, NEW JERSEY

Publication No. RT21.12
Superseded Pub, No. RT13.12

from JEDEC release #4124, Feb. 4, 1963

Printed In U.S.A.



GAS NOISE SOURCE, NEON, PULSE

8289

Zendl/ Type TD-66

230v+ Ly~ INDUCTANCE
R,- SCREEN DROPPING RESISTOR
mg
s o Ry-GRID RESISTOR
cUT o R3 R3-NOISE TUBE CURRENT LIMITING
BiAs T A RESISTOR
I NOISE o _
: NOISE  Ry-NORMAL BIAS RESISTOR

Ta

SW|~START -~ RUN SWITCH

C|~SURGE CAPACITOR

FIGURE 1.

BASIC STARTING AND OPERATING CIRCUIT

Lj- INDUCTANCE

Ry R|- SCREEN DROPPING RESISTOR
R2-GRID RESISTOR

L R3-NOISE TUBE CURRENT LIMITING
TG RESISTOR

R4-NORMAL BIAS RESISTOR
SW,-START -RUN OR ON-OFF SWITCH

NOISE
TUBE

C(- SURGE CAPACITOR
V|-TURN - ON TUBE

%2 PASSING| V2>-TURN- OFF TUBE
TYPE

FIGURE 2 PULSED STARTING AND OPERATING CIRCUIT

t
) r

TERMINATED 18™ WAVEGUIDE WOUNT ASSEMBLY

NOTES:
380 MAX.{HO MIN,} DIME NSION ON DLA. FOR THIS
LEMGTH OF TUBE.
MEASURED FROM SHOUIDER AS DETERMINED By
/32 RING QURE,

BRASS
CONTACT
WAY
2018,

e ' }L=ﬁéﬁ—[ @

- T

oL |

SPECIAL  MINIATURE
MONO-DIN DASE

l».w MAX DA

OUTLINE DRAWING
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Channeltron® Ultraviolet
Photon Counter Tube

Model No. BX 760

DESCRIPTION

The Bendix BX 760 Ultraviolet Pho-
ton Counter Tube* is a small high
gain, very low-noise Bendix photo-
multiplier tube which employs a
Channeltron® electron multiplier
to provide electron gain. This tube
has been especially designed for
countingsingle photoelectron events
resulting from far ultraviolet ra-
diation; it is unique in that it ex-
hibits a typical dark count rate of
less than one count per ten seconds
at room temperature when care is
taken to minimize extraneous noise
sources. The noise from the channel
electron multiplier which amplifies
the photoelectron current is ex-
tremely low. (1—3) This factor cou-
pled with the very low thermionic
emission from cesium iodide results
in a noise count of the magnitude
one would expect from cosmic back-
ground radiation.

FEATURES

The tube employs a front-surface
(opaque) cesium iodide photocath-
ode deposited on the inner surface
of the extended cone Channeltron
electron multiplier. The photocath-

ode surface is externally processed;
thus, the possibility of cesium con-
taminating the tube is eliminated,
assuring a solar blind characteristic.
A bias potential applied to the cone
results in a unity collection coeffi-
cient when the tube is operated in
the pulse counting mode. The com-
bined characteristics of the sapphire
window and cesium iodide photo-
cathode give the tube a useful work-
ing range from 1900 A to 1450 ;8\
The capped anode connection re-
duces the number of electrical leads
required.

APPLICATIONS

The combination of high gain, nar-
row pulse height distribution, very
low dark count rate, and the cesium
iodide photocathode make the Ben-
dix BX760 ideal for detecting weak
ultraviolet fluxes in the presence of
high visible radiation; e.g., such
sources as flames, corona discharges:
rocket exhaust, explosions, and

other UV generators in a high am-
bient background. The BX 760 is
also an excellent atomic absorption

I<i>ne detector in the 1450 ,8\ to 1900
A range, and it can serve as a sec-

Bendix

Research
Laboratories

ondary standard in this range for
measuring weak ultraviolet fluxes.
The minimum measurable photon
flux (photons per second) of the
Bendix BX 760 is better by two
orders of magnitude than any other
known device sensitive to these
wavelengths. Operated as a pulse
counter, the measured count is prac-
tically insensitive to applied voltage
variations and delivers an unambigu-
ous high level pulse using simple
post-electronics.

SPECIAL FEATURES

e Csl Front Surface Photocathode
e Sapphire Window

e Channeltron® Electron Multiplier
e Solar Blind

e Very Low Dark Noise Without
Cooling

e Insensitive To Voltage
e Narrow Pulse Height Distribution
@ Only Three Active Terminals

o Relatively Insensitive
To Magnetic and
Electrostatic Fields

*Patent No. 3128408
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Typical
Operation

The advantages of counting photo-
electrons versus operating in an ana-
log mode are three fold: (4, 5) First,
the multiplier gain as a function of
voltage is very stable once a suffi-
cient gain level is attained. Second,
leakage current can be separated
from true signal current, since the
signal current arrives at the anode
in large short bursts while the leak-
age current is a relatively steady sig-
nal. Third, extremely low level sig-
nals can be conveniently counted
over an extended period of time,in
contrast with other electrometer-
type instruments which are cum-
bersome and inflexible.

When the BX 760 tube is operated
at high gain in the “uniform mode,”’
the distribution of output pulse
charge amplitudes for individual in-
put photoelectron events departs
from the quasiexponential curve
characteristic of an ordinary photo-
multiplier and becomes a narrow
peaked distribution centered at a-

bout 1011 coulomb (Figure 3).
Such a charge pulse, when detected
with ordinary pulse counting cir-
cuitry, will insure output counts for
over 99 percent of all pulses at an
output discrimination threshold of
10—12 coulomb. The graphs show
the extremely high count efficiency
and stability this mode of operation
provides, even for large changes in
electron multiplier voltage.

In Figure 4, the minimum detect-

able photon flux of the BX 760
tube is compared to those of two
other common detectors used at
these wavelengths. Typical values of
dark count and sensitivity were used
in this calculation—gain is not rele-
vant since all calculations are re-
ferred to the photocathode. Since
there is a degree of arbitrariness
about setting discrimination levels
in discrete dynode photomultiplier
tubes (curves A and B), the typical
D-C dark current was divided by
the D-C gain to obtain equivalent
dark electrons per second from the
photocathode. Using a typical value
of sensitivity, these can be convert-
ed to an equivalent number of pho-
tons per second at each wavelength.
These are the values plotted in Fig-
ure 4.

An important point to note in using
the BX 760 is that high sensitivity
is obtained at the expense of the
high count rate capability. When
operated at a high gain, the tube
should not be exposed to count
rates in excess of 109 per second
for long periods of time, although
it will stand momentary exposures
of 106 counts per second.

AVAILABILITY

At this time, the tube is in pilot pro-
duction and is currently available
from Bendix Research Laboratories.
. Delivery is available from stock to
60 days.

HIGH VOLTAGE CAPACITOR v FIG. 5
0.002 uF

5000 WVDC
AY 2
1MQ ‘
= i !

400V 3100V
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PULSE SHAPING PREAMPLIFIER
(EMITTER FOLLOWER)

PULSE HEIGHT ANALYZER
AND/OR COUNTER
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BASE JEDEC NO. E8-11

INPUT WINDOW

Material . ... ... . .. Sapphire
Thickness . ....... .. e 0.125"” (Nominal)
PHOTOCATHODE
Material .. ... e, Csl
Usable Diameter ............... .. iiiiiininn... 0.500 + 0.005"
Spectral Response (With Sapphire Window) ........ 1450 5\ to 1900 f\
GENERAL
Weight . ... ... 55 + 10 Grams
Typical Operating Voltages:
ConeBias . ...... .. 400 Volts
Channeltron Multiplier .............. ... ... ...... 3100 Volts
TYPICAL PERFORMANCE CHARACTERISTICS
Wavelength of Maximum Response . ...................... 1500 'X\
Quantum Efficiency at Maximum
Response Wavelength ... ... ... ... ... . ... 5%
Quantum Efficiencyat 2537 A ...................... 3x 1076
Quantum Efficiency at 3160 A ............. Less Than 4 X 10~ 7
Luminous Sensitivity (Tungsten
Lamp at 2870°K) ......... Less Than 9000 Counts/Second-Lumen

(Less Than 2 Counts/Second- Lumen With 4000 K
Cutoff Corning No. 3341 Visible- Pass Filter)

Dark Counts at 3100 Volts ........ Less Than 1 Count per 10 Seconds
Output Charge
per Photoelectron at 3100 Volts .. .............. 10~ Coulomb

BX 760 DIMENSIONS

A = 0.900 = 0.005"
455+ 0.10"
1.60 + 0.010”

— 0.150"”
= 2.76 £ 0.04"
= 1.00 = 0.040""
0.125"” (Nominal)
= 0.500 = 0.005"
= 0.225 = 0.025"

(@lor)
o

I G nmGo
Il

BASING DESIGNATION

-

CHANNEL OUTPUT
DO NOT USE

DO NOT USE

CONE INPUT
CHANNEL BIAS
DO NOT USE

DO NOT USE

DO NOT USE

© ® N o O B 0w N

SHORT PIN
SOCKET —CINCH
TYPE 8VT OR
EQUIVALENT



ACCESSORY EQUIPMENT

Miniature electronic circuitry de-
signed to optimize the special ad-
vantages of the BX 760 ultraviolet
Photon Counter Tube is available
from the Bendix Research Labora-
tories. The following circuitry is
available packaged for various en-
vironments, including space appli-
cations:

FOR PHOTON COUNTING
APPLICATIONS

® Power Supplies
® (Charge Pulse Amplifiers
® Gating Circuits

A complete capability for supplying
custom optical assemblies is also
available. Your inquiries are invited
regarding these products, as well as
specific electro-optical packages tail-
ored to your needs.

For additional information contact:

Manager Program Planning

REFERENCES

D. S. Evans,

“Low Energy Charged-Particle Detec-
tion Using Continuous Electron Mul-
tiplier,” Rev. Sci. Instr., Vol. 36, No.
3, p. 375, March 1965

W. C. Wiley and C. F. Hendee,
“Electron Multipliers Utilizing Con-
tinuous Strip Surfaces,” IRE Trans.
Nucl. Sci., Vol. NS—9, 3, p. 103, June
1962

G. W. Goodrich and W. C. Wiley,
“Continuous Channel Electron Mul-
tiplier,”” Rev. Sci. Instr., Vol. 33, No.
7, pp 761—-762, July 1962

W. A. Baum,

*Magnetic Focusing of Image Tubes,”’
Advances in Electronics and Physics,
Vol. 22, Photoelectronic Image De-
vices, Third Symposium

G. A. Morton,
“Photon Counting,” Appl. Opt., Vol.
7, No. 1, pp 1-10, January 1968

General Science and Technology Laboratory

Bendix Research Laboratories
20800 10% Mile Road
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MODEL CEM-4010 cHANNELTRON®ELECTRON MULTIPLIER

DESCRIPTION:

The curved Channeltron Electron Multiplier (CEM) is the
most recentof the windowless multipliers developed at the
Bendix Research Laboratories Division. 1t was designed
specifically for rocket-probe investigations of the auroral
plasma, but is also well suited for satellite experiments
and other applications where small size, light weight, low
power consumption, and an exposed cathode are important
considerations.

As opposed to the conventional discrete dynode electron
multipliers, the Bendix CEM* is an electrostatic device
which employs a continuous dynode surface -- only two
electrical connections are required to establish the neces-
sary voltage distribution for electron multiplication. Be-
cause of the stability of the dynode surface on exposure to
normal atmospheric conditions and its complete lack of
photosensitivity to visible and near ultraviolet radiation,
CEM's have found wide application as windowless solar
blind detectors for the ultraviolet and soft X-ray region of
the spectrum and for energetic charged particles. Prin-
ciples of operation of Bendix CEM's are described in the
literature. **

Formingthe CEMintoa circular arc makes stable electron
gains of greater than 108 realizable. The output pulse
heightdistribution is approximately Gaussian with a FWHM
of 50 percent at an electron gain of 10°, and dark count
rateis normally less than five per minute. This combina-
tion of high gain, narrow pulse height distribution, and
lowdark count rate makes the curved CEM ideal for photon
and particle countingapplications where simplicity of elec-
tronic circuitry is required.

*PATENT NO. 3128408

ACTUAL SIZE

DETECTS
XUV AND X-RAY PHOTONS
B PARTICLES
LOW ENERGY ELECTRONS

LOW ENERGY PROTONS
POSITIVE IONS
NEGATIVE IONS

] 1
0 0.65 1.3

V, - VOLTS
TYPICAL PULSE HEIGHT DISTRIBUTION

Other configurations of the CEM (helix, spiral, cone, etc.)
can be made to suit special applications.

Miniaturized high voltage power supplies, capable of ex-
treme environmental operation, are available from the
Bendix Electro-Optics Division.

“*WILEY, W.C. AND HENDEE, C.F., IRE TRANS. NUCLEAR SCI., NS-9, APRIL 1962
GOODRICH, G.W. AND WILEY, W.C., REV. SCI. INST., 33,761, 1962

EVANS, D.S., REV. SCI. INST., 36,375, MARCH 1965

CHANNELTRON IS A REGISTERED TRADEMARK OF THE BENDIX CORPORATION



SPECIFICATIONS

SPECTRAL RESPONSE. ... ......

DARK PULSE COUNT

TYPICAL ELECTRON

GAIN. ... ... i

FULL WIDTH HALF MAXIMUM

(FWHM) AT GAINOF 1 X 108 ... ..

MAXIMUM D-C ANODE
CURRENT FOR LINEAR

ANALOG RESPONSE . ..........

MAXIMUM OPERATING

HIGH VOLTAGE ..............
DYNODE SURFACE RESISTANCE ...
INNER DIAMETER ............
OUTERDIAMETER ............
LENGTHOF ARC .............

WEIGHT ... ... ... ... .

ELECTRICAL

CONNECTIONS .. ... int

1500°A TO BELOW 2°A

FIVE COUNTS PER
MINUTE OR LESS

SEE GAIN CURVE

50% OR LESS

10% OF BIAS «
CURRENT

4KV

1 X 107 @ (NOMINAL)
0.040"" (1 mm)

0.080"" (NOMINAL)
4.00"

SUPPLIED BY USER
SUPPLIED BY USER

H.V.
POWER
SUPPLY
« A\ N
TO CIRCUITRY
4 —
<+«

SEPARATE COLLECTOR

NOTE:

(1) POINT OF GROUNDING OPTIONAL
(2) COLLECTOR SPACING NOMINALLY ONE MILLIMETER
(3) COLLECTOR VOLTAGE TYPICALLY 200-300 VOLTS

FOR FURTHER INFORMATION CONTACT:

TYPICAL ELECTRICAL CONNECTIONS

MEASURED GAIN CURVE
109 o
Z 10/
(&)
=z
e
|._
h
o 108 —
10° _
104 1 l ' l
1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2
HIGH VOLTAGE - KV
H.V.
POWER
SUPPLY
0.01 4 f +
TO PULSE R
CIRCUITRY L
CAP COLLECTOR S
NOTE: a

(1) POINT OF GROUNDING OPTIONAL

(2) COLLECTOR CAN BE METAL FOIL BONDED TO CEM
WITH CONDUCTIVE ADHESIVE

(3) R TYPICALLY 100K Q
*BIAS CURRENT IS EQUAL TO THE OPERATING VOLTAGE DIVIDED BY THE DYNODE SURFACE RESISTANCE

MARKETING DEPARTMENT

THE BENDIX CORPORATION
ELECTRO-OPTICS DIVISION
1975 GREEN ROAD

ANN ARBOR, MICHIGAN 48107

TELEPHONE (313) 663-3311



CHANNELTRON®
ELECTRON MULTIPLIERS

MODELS: CEM-4010, CEM-4013, CEM-4020, CEM-4028

FOR FURTHER INFORMATION CONTACT: MARKETING DEPARTMENT

THE BENDIX CORPORATION
ELECTRO-OPTICS DIVISION
1975 GREEN ROAD

ANN ARBOR, MICHIGAN 48107

TELEPHONE (313) 663-3311



SPECIFICATIONS

CHANNELTRON® ELECTRON MULTIPLIERS

MODEL
CHARACTERISTIC 4010 4013 4020 4028

MECHANICAL:
SHAPE CIRCULAR CIRC%JLAR HELIX HELIX
SUBTENDED ARC 210° 210 840° 840°
CONE DIAMETER® None 3mm None 8mm
CONE ANGLE — 45° - 45°
CHANNEL I.D. 0. 040" 0. 040" 0. 040" 0. 040"
CHANNEL 0.D. 0. 080" 0. 080" 0.080" 0. 080"
RADIUS OF CURVATURE 0. 85" 0. 85" 0.24" 0.24"

ELECTRICAL: . .
SPECTRAL RESPONSE 1500 A to below?2 A
MINIMUM GAIN 5x 10/ with 3000 vdc applied
QUTPUT PULSE HEIGHT

DISTRIBUTION Fuil width half maximum 50 %

OUTPUT CURRENT PULSE

WIDTH 20 nanoseconds (nominal) at 5 x 107 gain
BACKGROUND COUNT RATE **

(avg) at 3000 vdc < 0.5/sec <1 5/sec <0. 5/sec <4.0/sec
DYNODE SURFACE RESISTANCE 1x 1092 1x109¢ 1x 1099 Ix 10952
MAX. OPERATING PRESSURE 1x 1004 Torr | 1x 10'4 Torr | 1x 1074 Torr | 1x 1074 Torr
MAX. OPERATING VOLTAGE 4 kv 4 kv 4 kv 4 kv
MAX. DC ANODE CURRENT (II%%R(F%ENBTIAS (li.%ggNBTIAS é%%RgENBFIAS é%%RgENBTIAS

FOR LI NEAR ANALOG RESPONSE SEE NOTE 2 SEE NOTE 2 SEE NOTE 2 SEE NOTE 2

NOTE: 1. ALL SPECIFICATIONS ARE NOMINAL UNLESS OTHERWISE NOTED.

2. BIAS CURRENT IS EQUAL TO THE OPERATING VOLTAGE DIVIDED BY THE DYNODE

SURFACE RESISTANCE.

* MODEL CEM-4010 WITH 10MM CONE AVAILABLE AS CEM-4019. MODEL CEM 4020 WITH

10MM AXIAL CONE AVAILABLE AS CEM 4039
**<4.0/SEC FOR MODELS CEM-4019 & CEM-4039

FOR FURTHER INFORMATION CONTACT:

MARKETING DEPARTMENT

THE BENDIX CORPORATION
ELECTRO-OPTICS DIVISION
1975 GREEN ROAD

ANN ARBOR, MICHIGAN 48107

TELEPHONE (313) 663-3311



File Catalog: Electron Tube Products
Section: Gas and Special Tubes Zeﬂdl/'l/ Type TG-14

SPARK GAP
OVERVOLTAGE PROTECTION SERVICE

COLD CATHODE SPARK DISCHARGE
SEALED NON-POLARIZED
AMBIENT FREE TWO-ELECTRODE
MAX.
————g—mA.-—— RATINGS
Ci-1 CAP &
: CHARACTERISTICS
|
Initial Pulse
Breakdown™ ... ... 28 Kv. Max.
Repetitive Pulse
Breakdown™ . . 17 Kv. Min.
| MAX.
33 Ambient Temp...._..........._._._._._....... (—) 55°C
(+)85°C
Ccl—1{ CAPﬁ ‘
|
o
DESCRIPTION

This gap is designed to be used as a protective device
in high voltage circuits, primarily for use in a line type
modulator. It prevents failure of the pulse transformer and
associated components through insulation breakdown. Its
characteristics are not affected by changes in ambient con-

ditions within its ratings.

*Peak voltage breakdown will vary as shape of applied
pulse varies, in general, decreasing as rise time increases,
as pulse width increases, and as repetition rate increases.

THE GFonclir” LORPORATION

FedZGIIKDIVISION, EATONTOWN, NEW JERSEY

Publication No. R612-% Printed in U.S.A.



SPARK GAP ?’no’//’l/Type TG-14

R
o———AWW
D. C.
KILOVOLT —C S\GAP KILOVOLT
SUPPLY —_ - METER
o,

TEST CIRCUIT — STATIC BREAKDOWN

P. F. N,

HV, (m‘; _Q Q_Q 0
400 P.P.S. /

o ]
TRIGGER  \[== LA
-

[o,
TEST CIRCUIT — PULSE BREAKDOWN
25 KVF—--- .
E
i \\ Amplitude will vary as H.VY. changes but peak occurs at
E Y about 0.5 microsecond.
l
1
1
(
|
|
|
|
I
1
-L-p.ssc

APPROXIMATE PULSE SHAPE

Spark Gaps are made in a wide variety for a great many
applications: DC Puse, AC, Stand-by, Repetitive operation,
Surge protection, and Switching according to customer
requirements.

THE ool ORPORATION

PQO’EUIIKDIVISION, EATONTOWN, NEW JERSEY

West Coast Sales & Service: 117 E. Providencia Ave., Burbank, Calif.
Export Sales & Service: Bendix International Division,
205 E. 42nd St., New York 17, N.Y.
Canadian Distributor: Computing Devices of Canada, Ltd., P.O. Box 508,
Ottawa 4, Ontario




File Catalog: Electron Tube Products
Section: Gas and Special Tubes

ZOIIJI/'I/ Type TG-20

SPARK GAP
OVERVOLTAGE PROTECTION SERVICE

COLD CATHODE
SEALED

AMBIENT FREE SPARK DISCHARGE
TWO-ELECTRODE

INTERNAL
3*g-32 THD,

-1— DIA.
11 WRENCH FLATS

1

Cl—! CAP—]

‘l MAX.
750 DIA!

DESCRIPTION

This gap is designed to be used as a protective device
in high voltage circuits, primarily for use in a line type
modulator. It prevents failure of the pulse transformer
and associated components through insulation breakdown.
Its characteristics are not affected by changes in ambient
conditions within its ratings. An internal 8-32 thread at
one end permits mounting directly to chassis or to a
threaded stud. Normal operation of the gap should be
with threaded end at positive polarity.

* Peak voltage breakdown will vary as shape of applied
pulse varies, in general, decreasing as rise time increases,
as pulse width increases, and as repetition rate increases.

RATINGS
&
CHARACTERISTICS

Initial Pulse
Breakdown™ ... . . 17 Kv. Min
Repetitive Pulse
Breakdown™ .. . 17 Kv. Min.
Ambient Temp. ... ... (—) 55°C

{(+) 85°C
Vibration. ... 10G

THE GFonclir” LORPORATION

Ked vdn/fDIVISION, EATONTOWN, NEW JERSEY

Publication No. R612-10

Printed in U.S.A.



SPARK GAP S &endi” Type 1G-20

R

o——— MWW
D. C.
KILOVOLT C GAP KILOVOLT
SUPPLY — METER
o

TEST CIRCUIT — STATIC BREAKDOWN

P. F. N.

o 400 P.P.S. ﬁ

| TRiceER \F %Hgi;:)w

TEST CIRCUIT — PULSE BREAKDOWN

25 KVF—-—-

N Amplitude will vary as H.V. changes but peak always
Y occurs at about 0.5 microsecond.

APPROXIMATE PULSE SHAPE

Spark Gaps are made in a wide variety for a great many
applications: DC Puse, AC, Stand-by, Repetitive operation,
Surge protection, and Switching according to customer
requirements.

THE GPoncljr” LORPORATION

FOJEUHKDIVISION, EATONTOWN, NEW JERSEY

West Coast Sales & Service: 117 E. Providencia Ave., Burbank, Calif.
Export Sales & Service: Bendix International Division,
205 E. 42nd St., New York 17, N.Y.
Canadian Distributor: Computing Devices of Canada, Ltd., P.O. Box 508,
Ottawa 4, Ontario




File Catalog: Electron Tube Products
Section: Microwave Tubes

7*/)//)/®Type TK-37

(Generic Type SRV-38)

REFLEX KLYSTRON

(MECHANICALLY TUNED}

DESCRIPTION

The Bendix® Type TK-37 is a ruggedized, low voltage, me-
chanically tuned Ka band reflex oscillator designed for use as a
CW power source over a frequency range of 34.0 to 35.6
Kme/sec. This tube incorporates a unique method of tuning the
cavity resonator which permits the achievement of a relatively
flat power output and electronic tuning characteristic with varia-
tion of the operating frequency. Unlike the conventional capaci-
tive type tuners wherein the interaction gap spacing of the
resonant cavity is varied to control the operating frequency, the
interaction gap of the TK-37 is fixed at optimum spacing. Tuning
is accomplished by moving a dielectric rod into the electric field
surrounding the interaction gap. The tuner rod is moved by a
spring loaded differential screw acting through a bellows in the
wall of the vacuum envelope. This screw is designed to receive
an allen wrench for tuning purposes. Since a flexible diaphragm
is no longer necessary as a cavity wall for tuning purposes,
the cavity is designed as a rigid structure. The electron gun and
repeller structures are mounted rigidly on ceramics in order to
ruggedize these assemblies and to eliminate the use of all mica
insulators which are subject to decomposition and flaking under
some environmental conditions. The output coupling is accom-
plished by means of an internal tapered section of waveguide
which couples radio frequency energy from the cavity resonator
through a non-resonant iris. This waveguide section tapers in the
narrow dimension only from the iris to a terminating choke
abutting a circular low loss glass output window. The output
fitting of the tube is designed to match and fasten directly to a
standard UG-600/U waveguide flange. The bulb is of steel
construction and hence provides protection from external
magnetic fields for the internal electron optics structure.

APPLICATION NOTES

Insulation The bulb of the TK-37 is designed to operate at
resonator voltage potential hence requiring a resonator voltage
supply having its positive polarity grounded when the tube is to
be mounted directly on the waveguide flange. If the desired
application requires that the tube shall be operated above
ground or “‘hot’” with respect to ground, the tube and the wave-
guide flange may be insulated by means of a mica sheet and
four insulating bushings between the mounting screws, tube
and waveguide flange.

Cooling At room temperature without a tube enclosure no
forced cooling is required. If the tube is to be operated in an
enclosure, care should be taken to insure that adequate cooling
is provided in order that the bulb temperature does not become
excessive since impairment of tube life may result.

Ovutput Load The tube has been designed for operation into a
matched waveguide load. When operation into a reactive load
is necessary, adequate attenuation should be inserted in the
load circuit between the tube and the load to limit the voltage
standing wave ratio at the tube in order to prevent impairment
of tube performance.

Repeller Modes The tube should be operated in the repeller
voltage mode defined in this data sheet. However, modes do
exist at other repeller voltages than that specified which should
be considered when the design of AFC circuits is undertaken to
prevent lock-in on one of these other modes.

MAXIMUM RATINGS
(ABSOLUTE VALUES)

Filament Voltage. .........cooii i 6.3 £ 89, volts
Resonator Voltage. ... 425 volts D.C.
Reflector Voltage. ..o —400 volts D.C.
Resonator Current........oooiiiiiiiiiiiiie e 40 mAdc
Heater-Cathode Voltage............oooooiveeiiii L +50 volts

PHYSICAL CHARACTERISTICS

Dimensions: Refer to the outline drawing.

Weight: 4.3 ounces.

Base: Small wafer octal 8 pin, B8-21, low loss phenolic.
Coupling to Wave Guide: Direct. Fastens to UG-600/U
choke flange.

Cooling: Convection.

Mounting Position: Any.

Cavity: Copper.

Bulb: Metal.

Qutput Window: Low Loss Glass.

THE Faroli LORPORATION

EATONTOWN, NEW JERSEY

Fed Bonk’ Division,

Publication No. RO1-8

Printed in U.S.A.



REFLEX KLYSTRON
{MECHANICALLY TUNED) ?ﬂdl/ Type TK-37

(Generic Type SRV-38)

AVERAGE CHARACTERISTICS

TYPICAL VARIATION OF TYPICAL VARIATION OF REPELLER
POWER OUTPUT VS FREQUENCY VOLTAGE WITH FREQUENCY
e 180 NIAX. SPECIFIE]
RERELLER| VOLTAGE
AT 34.8 KMC
140
14
12 P
AVERAGE 120
:17 w
o —
= >
3 / \ |
H / & 1o
MINIMUM has [y
»:'_) 8 SPECI FIE[D POWER § 1
ouTlPUT
£ x P
3 2 "
5 ° g o=
H ¥
a
7
4
MIN. SPECIFEQ
60| REPELLERVOLTASE
AT 34,8 KMC
2
5
338 340 342 344 346 348 350 352 354 356 358 338 340 342 344 346 348 350 352 354 356 358
FREQUENCY - KMC/SEC. FREQUENCY —~ KMC/SEC.
POWER OUTPUT VS. FREQUENCY REFLECTOR VOLTAGE VS. FREQUENCY
TYPICAL VARIATION OF HALF POWER ELECTRONIC TYPICAL TUNING CURVE
TUNING WITH FREQUENCY
120 16
1o 14
) ~—]
o
L\\
3 100 — 12
g ——
1
& AVERAGE
Z
z 90| 1]
= 2
o 5
4 T
£ 5 /
Q -
je]
x 7 6
w
ES /
4
Y 0l 1 4
6
E MIN. SPECIFIED y
ELECTRONIC [TUNING
5¢ 2 ,/
o
338 340 342 344 346 348 350 352 354 356 358 340 344 348 352 356
FREQUENCY - KMC/SEC. FREQUENCY - KMC/SEC.,

ELECTRONIC TUNING VS. FREQUENCY TUNER TURNS VS, FREQUENCY



REFLEX KLYSTRON

(MECHANICALLY TUNED)

&’ Type TK-37

{Generic Type SRV-38)

ELECTRICAL CHARACTERISTICS & TEST CONDITIONS

Test Conditions and Specification Limits

LIMITS
TEST CONDITIONS SYMBOL UNITS
MIN. MAX.
PRODUCTION TESTS:
Total Reflector Current Er = —150 Vdc Ir — 10.0 pAdc
Reflector Leakage Current Er = —150 Vdc Ir — 10.0 pAdc
Reflector Gas Current Er — —150 Vdc Ir — 5.0 pAdc
Resonator Current Er = —75to —260 Vdc Ik — 60 mAdc
Tube in non oscillating state
Mechanical Tuning Range Er/max Po F 34,000 35,600 Mc
Power Output (1) Test Conditions Po 10.0 —_ mW
Power Output (2) Er/max Po; F = 34,000 =+ Po 8.5 -_— mW
0.3% Mc;
F = 35,600 == 0.3% Mc-
Reflector Voltage Test Conditions; Er/max Po Er —75 —260 Vde
Electronic Tuning Er/50% max Po 60 — Mc
Emission Ef —=58v Alk/ik — 10 %
Bump Test Conditions; Er/max Po /A\Po/Po — 10 %
DESIGN TESTS:
Electrode Insulation 400 Vdc, tube cold Rk-rs 2.0 —_ Megohms
Heater Current Test Conditions If 0.54 0.66 Amps
Insulation Ehk = #=45 Vdc lhk —_ 100 pAdc
Hysteresis Test Conditions —_ 5 %o
GENERAL TEST CONDITIONS:
Ef Eres Er F
6.3 volts ~+400 Vdc Adjust 34,800 = 0.3% Mc
—60to —300 Vdc

NO GONNECTION(Z) (5)REPELLER

NOTES
I.SMALL WAFER OCTAL BASE

2.MATES WITH CHOKE FLANGE UG800/U

NO CONNECT!

N (3Y

(§) NO CONNECTION

OUTLINE DRAWING




REFLEX KLYSTRON B’ Type TK-37

(MECHANICALLY TUNED) (Generic Type SRV-38)

RUGGED SELF JIGGING
REPELLER ASSEMBLY\ ﬁ

_.—TUNGSTEN VANE GRIDS FOR
’ INCREASED HEAT DISSIPATION
AND LOWER BEAM INTERCEPTION.

HOBBED COPPER CAVITY

DIELECTRIC TUNING ROD FOR
POSITIVE VIBRATION FREE
TUNING.

T RIGID NESTING CERAMIC SPACERS
FOR POSITIVE GUN LOCATION

STRUCTURAL FEATURES OF THE TK-37

THE GFonclir” LORPORATION

ﬂedvdn/fDlVISION, EATONTOWN, NEW JERSEY

West Coast Sales & Service: 17 E. Providencia Ave., Burbank, Calif.
Export Sales & Service: Bendix International Djvision,
205 E. 42nd St., New York 17, N.Y.
Canadian Distributor: Computing Devices of Canada, Ltd., P.O. Box 508,
Ottawa 4, Ontario



File Catalog: Electron Tube Products
Section: Microwave Tubes

?m//)/ Type TK-38

REFLEX KLYSTRON

(MECHANICALLY TUNED)

MAXIMUM RATINGS
(ABSOLUTE VALUES)

Resonator Voltage ... ... 330 Vdc
Reflector Voltage ... — 300 Vdc
Filament Voltage ... ... 6.3 + 8% volts
Resonator Current ... 35 mAdc
Heater — Cathode Voltage. ... _......... =+ 50 Vdc

PHYSICAL CHARACTERISTICS

® Dimensions: Refer to the outline drawing.

® Base: Modified Small Octal 8-Pin, B8-21, Low Loss

Phenolic.

® Output Coupling: Coaxial. (See Typical Adapter As-
sembly Drawing.)

Cooling: Convection.
Mounting Position: Any.
Bulb: Metal.

Tuner: Allen Socket Screw for #£8 Allen Wrench.

DESCRIPTION

The Bendix® Red Bank Type TK-38 Tube is a mechani-
cally tuned C band reflex oscillator. The electrical charac-
teristics of the TK-38 have been designed to be similar to
the type 6115, with the exception that the repeller voltage
variation with frequency has been reduced. The tube is
designed for use as a CW oscillator over the range of
5100 Mc./sec. to 5900 Mc./sec. The tube is capacitively
tuned over this frequency range by changing the inter-
action gap spacing.

The design is such as to exhibit no spurious oscillation
modes when the output connecter is properly terminated.

The electron optics of the tube have been designed to
reduce electrical hysteresis to a minimum.

The mechanical tuner design eliminates long mechani-
cal and thermal paths external to the tube structure as
well as the use of overstressed diaphragms; hence, me-
chanical tuning hysteresis is virtually eliminated. In addi-
tion, the cavity diaphragm is completely contained within
the vacuum enclosure thus eliminating frequency sensitivity
to atmospheric pressure as present in tubes having the
diaphragm as a part of the vacuum enclosure.

Output coupling is accomplished by means of a coaxial
output lead. The output line may be coupled into a coaxial
system or directly info a waveguide mount by means of
the Typical Adaptor Assembly drawing shown on the last
page. This adaptor is the same as the one used for the
JAN-2K29.

APPLICATION NOTES

This tube is designed to have improved temperature
and altitude characteristics, fast warm-up, stabilized
warm-up frequency drift, and reduced repeller voltage
variation with frequency. The tube is applicable for use
in equipments operating in widely varying ambient tem-
peratures, varying atmospheric pressures and in intermit-
tent operation. Such applications include airborne radar
systems, telemetering and microwave relay links. In addi-
tion, the reduced repeller voltage vs. frequency character-
istic makes possible savings in components for an afc
system with given characteriztics.

THE Gonclir” SORPORATION

Koo onk’ DIvisIon,

EATONTOWN, NEW JERSEY

Publication No. R811-19 (Supersedes No. R58-3}

Printed in U.S.A.



REFLEX KLYSTRON

(MECHANICALLY TUNED)

zﬂdl;l/ Type TK-3 8

AVERAGE CHARACTERISTICS

FREQUENCY IN MC/SEC

TYPICAL POWER OUTPUT TURNS OF TUNER SCREW
Vs VS
FREQUENCY FREQUENCY
(REPELLER VOLTAGE
OPTIMIZED FOR EACH FREQUENCY)
210 5
4 /%MUM ™ E
185 O 4 /'
; / @ /
J160 AVERAGE | § /
= L 23 %
£ 35 /] S S £ -
- MINIMUM pd
E / | g 2
110 %)
S 7
] 2
g 85
o
60 5100 5300 5500 5700 5900 5100 5300 5500 5700 5900
FREQUENCY IN MC/SEC FREQUENCY IN MC/SEC
T \ TIO
TYPICAL VARIATION OF HALF POWER YPICAL VARIA N
ELECTRONIC TUNING RANGE OF REPELLER VOLTAGE
WITH WITH FREQUENCY
G FREQUENCY 220 I
% MAXIMUM
60
5 §2oo ]
§ 55 \ > //
z
& / ™~ 80 //
g 50 P 4’4* 2 / AVERAGE
= #y -
P a5 L Yy §|eo ]
% ™~ \ « / MINIMUM
& 40 4VE,?4G 8'40 et
I 3
§35 — T [ 4 L e
w
x Wy @120 -
5 ’%
S 30 L1
w 100
&’ 25 5100 5300 5500 5700 5300
T 5100 5300 5500 5700 5900

FREQUENCY IN MC/SEC




REFLEX KLYSTRON

(MECHANICALLY TUNED)

7’”&/’/ TypeTK-3 8

ELECTRICAL CHARACTERISTICS & TEST CONDITIONS

Test Conditions and Specification Limits

LIMITS
TEST CONDITIONS SYMBOL MIN. MAX. UNITS
PRODUCTION TESTS
Total Reflector Current Er — — 100 Vdc Ir —_ 7 uAdc
Reflector Leakage Currerr{fi Er — —100 Vdc Ir — 5 vAdc
Reflector Gas Current Er — —100 Vdc Ir — 2 vAdc
Bump Test Conditions; Er/max Po A\ Po/Po — 0.10
Resonator Current Test Conditions; Er = — 100 Vdc Irs — 32 mAdc
Mechanical Tuning Range Er/max Po F min —_ 5100 Mc
F max 5900 — Mc

Power Qutput (1) F = 5100 Mc; Er/max Po Po 70 — mW
Reflector Voltage (1) F — 5100 Mc; Er/max Po Er —100 —160 Ydc
Reflector Voltage (2) F = 5900 Mc; Er/max Po Er —140 —210 Vdc
Electronic Tuning (2) F = 5900 Mc; Er/50% Po NF 28 —_ Mc
Emission Ef = 5.8V A k/ik — 0.15
Life Test Test Conditions t 500 _— hrs
Life Test End Points Power Output; F == 5900; Po 80 —_— mW

Er/max Po
DESIGN TESTS:
Insulation Ehk ==45 Vdc — 100 vAdc
Electrode Insulation 500 Vdc; Tube Cold Rk-rs — Meg

Rk-rs — Meg

Vibration Non-Operating* F=10 —55 —10, Peak to Peak

Excursion .065”

F—=155—-300 —-55G—=—10
Heater Current Test Conditions 450 550 mA
Power Output (2) F = 5900 Mc; Er/max Po Po 120 —_ mW
Electronic Tuning (1) F= 5100 Mc; Er/50% Po NF 34 — Mc
Hysteresis Test Conditions; Er/max Po Ratio — 0.05
Modulation Sensitivity Test Conditions; ANF/NEr 0.61 1.2 Mc/V

Er/max Po; /A Er — =3V
Resonator Voltage Sensitivity | Test Conditions; Er/max Po; ANF//\Ers _— 0.320 Mc/V

/\ Ers = 20v ptop ac
TEST CONDITIONS:

Ef. Eres. Er Irs Ehk F
6.3 volts 300 Vdc Adjust Vdc 25 mAdc 0 5500 Mc

*Tube is mechanically pretuned to 5100 Mc. Vibration tests are conducted on a cyclic basis for nine five minute periods in each of three mutually
perpendicular planes. The tube must be capable of meeting all production tests after completion of the vibration tests.




REFLEX KLYSTRON

{(MECHANICALLY TUNED)

30/70//,'1/ Type

TK-38

COAXIAL
OUTPUT LEAD

NO CONNECTION

(5)NO CONNECTION

(6) REPELLER

NOTE :

NUMERALS ARE FOR REFERENCE ONLY

BASE AND DO NOT APPEAR ON TUBE BASE.
DIAGRAM
HEATER (2} HEATER
(8) CATHODE
MAX.
1 313 MAX. 2.813
: - MAX.
. 2500
9687062 312032
; , ! | ——|
g £ COAXIAL OUTPUT LEAD < T .
| o a w g
T { : 8 o o o
S *ois g + 0
) ) L/ W —j186=— — P g
6 2 J @ 2 :N
)
3 / _< 6§ S
2. ¥ i oagt005 U l‘
; COAXIAL
OUTPUT LEAD +055
(SEE NOTE) ~929 064
12188
NOTE: SAME AS BENDIX RED BANK PART NO. RT-i738
h—— |l —— ]
8 003 ALL METAL PARTS
+ +
% 3042 18 = SILVER PLATED 25 MSI
1003 +0
i 271 1208 %% CpoLvsTyRENE 3 _agTHD.
SPLIT 2 WAYS R /8
§DEEP 1\ r / #26(147)DR. —;
/ AW
D PR RENATTTTT 77777777
(2]
by Sy 0957005 N\ 30 /4777’/‘/7/77 17T
3 Bl i, g ~ ¥ 3
+|'N o o — o) -
" - el " 1‘_‘% HS
1 ¥ L 1104 ¥
- \ -
W WY RITZIIITI. SEE NOTE
M r./ \—SPLIT 2 WAYS
. #005
/ 2 - \,|25—4o THD, =273~ #29 (136) OR.
+0604 + 605 #60 (040} DR.
o359 20% ] —».156 = SURFACE TO BUTT ON
© 005 +000 TUBE BASE
S _2a1HD 446 ° | 155020
*52(064) OR. 3 DEEP 008 MAX.

COAXIAL OUTPUT ADAPTOR

THE QFonolir”LORPORATION

“Hed Bonk’ Drvision,

EATONTOWN,

NEW JERSEY

West Coast Sales & Service: 117 E. Providencia Ave., Burbank, Calif.
Export Sales & Service: Bendix International Division,
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File Catalog: Electron Tube Products
Section: Microwave Tubes

?ﬂd/)/(gType TK-53

{Retrofit for Type SRV-38)

REFLEX KLYSTRON

(MECHANICALLY TUNED])

DESCRIPTION

The Bendix® Type TK-53 is o ruggedized, low voltage, me-
chanically tuned Ka band reflex oscillator designed for use as a
CW power source over a frequency range of 34.0 to 35.6
Kmc/sec. This tube incorporates a unique method of tuning the
cavity resonator which permits the achievement of a relatively
flat power output and electronic tuning characteristic with varia-
tion of the operating frequency. Unlike the conventional capaci-
tive type tuners wherein the interaction gap spacing of the
resonant cavity is varied to control the operating frequency, the
interaction gap of the TK-53 is fixed at optimum spacing. Tuning
is accomplished by moving a dielectric rod into the electric field
surrounding the interaction gap. The tuner rod is moved by a
spring loaded differential screw acting through a bellows in the
wall of the vacuum envelope. This screw is designed to receive
an allen wrench for tuning purposes. Since a flexible diaphragm
is no longer necessary as a cavity wall for tuning purposes,
the cavity is designed as a rigid structure. The electron gun and
repeller structures are mounted rigidly on ceramics in order to
ruggedize these assemblies and to eliminate the use of all mica
insulators which are subject to decomposition and flaking under
some environmental conditions. The output coupling is accom-
plished by means of an internal tapered section of waveguide
which couples radio frequency energy from the cavity resonator
through a non-resonant iris. This waveguide section tapers in the
narrow dimension only from the iris to a terminating choke
abutting a circular low loss glass output window. The output
fitting of the tube is designed to match and fasten directly to a
standard UG-599/U or UG-600/U waveguide flange. The bulb
is of steel construction and hence provides protection from ex-
ternal magnetic fields for the internal electron optics structure.

APPLICATION NOTES

Insulation The bulb of the TK-53 is designed to operate at
resonator voltage potential hence requiring a resonator voltage
supply having its positive polarity grounded when the tube is to
be mounted directly on the waveguide flange. If the desired
application requires that the tube shall be operated above
ground or '‘hot’”’ with respect to ground, the tube and the wave-
guide flange may be insulated by means of a mica sheet and
four insulating bushings between the mounting screws, tube
and waveguide flange.

Cooling At room temperature without a tube enclosure no
forced cooling is required. If the tube is to be operated in an
enclosure, care should be taken to insure that adequate cooling
is provided in order that the bulb temperature does not become
excessive since impairment of tube life may result.

Output Load The tube has been designed for operation into a
matched waveguide load. When operation into a reactive load
is necessary, adequate attenuation should be inserted in the
load circuit between the tube and the load to limit the voltage
standing wave ratio at the tube in order to prevent impairment
of tube performance.

Repeller Modes The tube should be operated in the repeller
voltage mode defined in this data sheet. However, modes do
exist at other repeller voltages than that specified which should
be considered when the design of AFC circuits is undertaken to
prevent lock-in on one of these other modes.

MAXIMUM RATINGS
(ABSOLUTE VALUES)

Filament Voltage. ... 6.3 £ 89, volts
Resonator Voltage. ... ..coooiiiiiiiiiiiiiiieeiecccees 425 volts D.C.
Reflector Voltage. ..o voroiei i —400 volts D.C.

40 mAdc
+50 volts

Resonator Current

Heater-Cathode Voltage........o.oocio i,

PHYSICAL CHARACTERISTICS

Dimensions: Refer to the outline drawing.

Weight: 4.3 ounces.

Base: Small wafer octal 8 pin, B8-21, low loss phenolic.
Coupling to Wave Guide: Direct. Fastens to UG-599/U or
UG-600/U flange.

Cooling: Convection.

Mounting Position: Any.

Cavity: Copper.

Bulb: Metal.

Output Window: Low Loss Glass.

THE Fanolir”LORPORATION

Fed Gonk’ Division,

EATONTOWN, NEW JERSEY

Publication No, RO1-12

Printed in U.S.A.



REFLEX KLYSTRON
(MECHANICALLY TUNED) 100’/)/ Type TK-53

(Retrofit for Type SRV-38)

AVERAGE CHARACTERISTICS
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REFLEX KLYSTRON

(MECHANICALLY TUNED}

?’ﬂdl/ Type TK-53

(Retrofit for Type SRV-38)

ELECTRICAL CHARACTERISTICS & TEST CONDITIONS

Test Conditions and Specification Limits

LIMITS
TEST CONDITIONS SYMBOL UNITS
MIN. MAX.
PRODUCTION TESTS:
Total Reflector Current Er = —150 Vdc Ir — 10.0 pAdc
Reflector Leakage Current Er = —150 Vdc Ir — 10.0 pAdc
Reflector Gas Current Er = —150 Vdc Ir — 5.0 pAdc
Resonator Current Er = —75to —260 Vdc Ik — 60 mAdc
Tube in non oscillating state
Mechanical Tuning Range Er/max Po F 34,000 35,600 Mc
Power Output (1) Test Conditions Po 10.0 — mW
Power Output (2) Er/max Po; F = 34,000 = Po 8.5 — mW
0.3 % MC;
F= 35,600 & 0.3% Mc
Reflector Voltage Test Conditions; Er/max Po Er —75 —260 Vde
Electronic Tuning Er/50% max Po 60 — Mc
Emission Ef=58v Alk/Ik — 10 %o
Bump Test Conditions; Er/max Po APo/Po —_ 10 %
DESIGN TESTS:
Electrode Insulation 400 Vdc, tube cold Rk-rs 2.0 — Megohms
Heater Current Test Conditions If 0.54 0.66 Amps
Insulation Ehk = +45 Vdc lhk —_ 100 pAdc
Hysteresis Test Conditions — 5 %
GENERAL TEST CONDITIONS:
Ef Eres Er F
6.3 volts -+400 Vdc Adjust 34,800 = 0.3% Mc
—60to —300 Vdc

NOTES:

. MATES WITH CHOKE FLANGE UG 600U
OR COVER FLANGE UG 599 U

2.SMALL WAFER OCTAL BASE

- SCHEMATIC -
®

OUTLINE DRAWING




REFLEX KLYSTRON S &roi” Type TK-53

(MECHANICALLY TUNED) {Retrofit for Type SRV-38)

RUGGED SELF JIGGING
REPELLER ASSEMBLY\

_—TUNGSTEN VANE GRIDS FOR
i INCREASED HEAT DISSIPATION
AND LOWER BEAM INTERCEPTION.

HOBBED COPPER CAVITY

DIELECTRIC TUNING ROD FOR
POSITIVE VIBRATION FREE
TUNING.

RIGID NESTING CERAMIC SPACERS
FOR POSITIVE GUN LOCATION

STRUCTURAL FEATURES OF THE TK-53

THE Fondlir” LORPORATION

Fedtdnb’D]V[SION, EATONTOWN, NEW JERSEY

West Coast Sales & Service: 17 E. Providencia Ave., Burbank, Calif.
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File Catalog: Electron Tube Products
Section: Microwave Tubes

“&endi” Type TK-60

REFLEX KLYSTRON

(MECHANICALLY TUNED)

DESCRIPTION

The Bendix® Type TK-60 reflex klystron is a rugged-
ized, low voltage, mechanically tuned K-band reflex oscillator
designed for use as a CW power source over the frequency
range of 23.25 KMC/sec. to 24.75 KMC/sec. This tube in-
corporates an improved method of tuning the cavity resonator
which permits the achievement of a relatively flat power output
and electronic tuning characteristic with variation of the operat-
ing frequency. Unlike the conventional capacitive type tuners
wherein the interaction gap spacing of the resonant cavity is
varied to control the operating frequency, the interaction gap of
the type TK-60 is fixed at optimum spacing. Tuning is accom-
plished by moving a dielectric rod into the electric field sur-
rounding the interaction gap. The tuner rod is moved by a
spring loaded differential screw acting through bellows in the
wall of the vacuum envelope. This screw is designed to receive
an allen wrench for tuning purposes and can be locked in
position with an external lock nut. Since a flexible diaphragm
is no longer necessary as a cavity wall for tuning purposes,
the cavity is designed as a rigid structure-which is stable under
acceleration, shock, and vibration environments. The electron
gun and repeller structures are mounted rigidly on ceramics
in order to ruggedize these assemblies and to eliminate the
use of all mica insulators which are subject to decomposition
and flaking under severe environmental conditions. The output
coupling is accomplished by means of an internal tapered
section of waveguide which couples radio frequency energy
from the cavity resonator through a non-resonant iris. This
waveguide section tapers in the narrow dimension only from
the iris to a terminating choke abutting a circular low loss glass
output window. The output fitting of the tube is designed to
match and fasten directly to a standard UG-596 /U waveguide
choke flange. The bulb is of steel construction and hence pro-
vides protection from external magnetic fields for the internal
electron optics structure.

APPLICATION NOTES

Insulation The bulb of the TK-60 is designed to operate at
resonator voltage potential hence requiring a resonator voltage
supply having its positive polarity grounded when the tube is
to be mounted directly on the waveguide flange. If the desired
application requires that the tube shall be operated above
ground or "'hot'" with respect to ground, the tube and the wave-
guide flange may be insulated by means of a mica sheet and
four insulating bushings between the mounting screws, tube
and waveguide flange.

Cooling The maximum bulb temperature should not exceed
130°C in applications where long tube life is important. At
room temperature without a tube enclosure no forced cooling
is required. If the tube is to be operated in an enclosure, care
should be taken to insure that adequate cooling is provided
in order that the maximum bulb temperature is not exceeded
since impairment of tube life may result.

Environment The type TK-60 has been designed to provide
stable frequency and power output under severe acceleration,
shock, and vibration environments. Under constant acceleration
up to 50G, impact shocks of 5 milliseconds duration to 100G,
and vibration environments at 10 to 1200 cycles/sec. with
accelerations of 3 to 10G, the tube displays maximum varia-
tions in power output of 10%,, maximum frequency modulation
of 2 Mc/sec., and maximum frequency variations of 5 Mc/sec.

Ovutput Load The tube has been designed for operation into
a matched waveguide load. When operation into a reactive
load is necessary, adequalc attenuation should be inserted
in the load circuit between the tube and the load to limit the
voltage standing wave ratio at the tube to a value less than
2 to 1 in order to prevent impairment of tube performance.
Repeller Modes The tube should be operated in the repeller
voltage mode defined in this data sheet. However, modes do
exist at lower repeller voltages than that specified which shouid
be considered when the design of AFC circuits is undertaken
to prevent lock-in on one of these lower modes. The TK-60 has
been designd to provide a minimum mode separation of 40
volts between the operating repeller voltage mode and the
next lower mode.

MAXIMUM RATINGS

(ABSOLUTE VALUES)

Filament Voltage 6.3 T 8¢9, volts

Resonator Voltage 330 volts D.C.
Reflector Voltage ... —300 volts D.C.
Resonator Current ... 30 mAdc
Heater-Cathode Voltage ........................... + 45 volts

PHYSICAL CHARACTERISTICS

® Dimensions: Refer to the outline drawing.
Weight: 4.3 ounces.
Base: Molded Silastic Boot with Flying Leads.

Coupling to Wave Guide: Direct. Fastens to UG-596/U
choke flange.

Cooling: Convection.

Mounting Position: Any.

Cavity: Silver Plated Steel.
Bulb: Metal.

Qutput Window: Low Loss Glass.

THE Fonclir” LORPORATION

EATONTOWN, NEW JERSEY

Fed Gonk’ Drvision,

Publication No. R811-21

Printed in U.S.A.



REFLEX KLYSTRON
(MECHANICALLY TUNED) ?ﬂdl/ Type TK-60

AVERAGE CHARACTERISTICS
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REFLEX KLYSTRON

(MECHANICALLY TUNED)

?m//;/ Type TK-60

ELECTRICAL CHARACTERISTICS & TEST CONDITIONS

Test Conditions and Specification Limits

LIMITS
TEST CONDITIONS SYMBOL UNITS
MIN. MAX.

PRODUCTION TESTS:
Total Reflector Current Er = — 100 Vdc Ir — 7.0 pAdc
Reflector Leakage Current Er = —100 Vdc — 5.0 pAdc
Reflector Gas Current Er — —100 Vdc — 2.0 pAdc
Resonator Current Test Conditions; Er —= — 100 Vdc Irs — 30 mAdc
Mechanical Tuning Range Er/max Po F 23250 24750 Mc
Power Output (1) Test Conditions Po 10 — mwW
Power Output (2) Er/max Po; F = 23250 = .3%; Po 8.5 mW

F—= 24750 = 3%
Reflector Voltage Test Conditions; Er/max Po Er —80 —180 Vdc
Electronic Tuning (1) Test Conditions; Er/50%

max Po 55 Mc
Emission Ef = 58v Alk/lk 15 %
Hysteresis Tesf Conditions; Er/max Po Ratio 5 %
DESIGN TESTS:
Insulation Ehk = +45 Vdc thk 100 pAdc
Heater Current Test Conditions If 700 800 mA
Bump Test Conditions; Er/max Po APo/Po 0.10
Electronic Tuning (2) F=—23250 = .3%; F = 24750 55

=+ .3%; Er/50% max Po Mc
Modulation Sensitivity Test Conditions; AErs — 20 Vac Af/ AErs 1.0 1.6 Mc/v

Resonator
Modulation Sensitivity Test Conditions; A\Erp = =3 v At/ AErp 2.0 4.0 Mc/v
Repeller
Life Test Test Conditions t 500 hrs
Life Test End Points Test Conditions Po 8 mW
GENERAL TEST CONDITIONS:
Ef Eres Er F
6.3 volts -+300 Vdc Adjust 24000 == 0.3% Mc

4-40NC2T

(RED) SHELL

SCHEMATIC
5- FLEXIBLE STRANDED WIRE LEADS

Mizsn,lcon RUBBER INSULAT IOK

HD.

NOTES~

| ALTERNATE POSITION FOR TUBULATION.
2PROTECTIVE SLEEVE FOR TUBULATION TIP-OFF.

3, WAVE GUIDE INSIDE TUBE .
4.0IMENSIONS WITH TOLERANCE NOT SPECIFIED
ARE NOMINAL

TUBE LEADS

MOLDED SILASYIC CAP

OUTLINE DRAWING




REFLEX KLYSTRON S &ro” Type TK-60

(MECHANICALLY TUNED)

§‘:&
N
RU?\%ESEMRngELLER :\ CERAMIC REPELLER
N SUPPORT & INSULATOR
N
N
N
N HEAVY

STEEL WASHER

DIELECTRIC ROD FOR

POSITIVE AND RIGID GRID
VIBRATION FREE
TUNING SUPPORT

\

_

é,,/:\ ; Y ’~\;\\
RIGID NESTING 1 ! K
SHORT CATHODE

CERAMIC SPACERS R\{ RN
FOR POSITIVE GUN 1Y i FOR REDUCED
LOCATION | [ NN MASS, SUPPORTED

Al AT BOTH ENDS FOR
Al EXTRA RIGIDITY

. - —

STRUCTURAL FEATURES OF THE TK-60
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File Catalog: Electron Tube Products
Section: Microwave Tubes

?ﬂdl/'l/ Type TK-61

REFLEX KLYSTRON

(MECHANICALLY TUNED)

PHYSICAL CHARACTERISTICS

® Base: Small octal 8-pin, B8-21, Low Loss Phenolic
Wafer, Modified for coaxial output lead as shown on
outline drawing.

® Coupling to Wave Guide: Coaxial output fits standard

transducer per 227-JAN.
® Cooling: Convection.
® Mounting Position: Any.
® Cavity: Integral with tube.
® Bulb: Metal.

MAXIMUM RATINGS
(ABSOLUTE VALUES)

Resonator Voltage...._................. 350 volts D.C.
Reflector Voltage ... —350 volts D.C.
Filament Voltage ... 6.3 8% volts
Gun Cathode Current ... 32 ma. D.C.
Heater-Cathode Voltage ..._......._....._. +100 volts D.C.

DESCRIPTION

The Bendix® Type TK-61 Tube is a ruggedized, low
voltage, reflex oscillator designed for use as a CW power
source at a frequency of 10,525 +25 Mc./sec. A trim-
ming screw for limited frequency adjustment is located
at the top of the envelope. This screw is set and locked
at the factory, but may be adjusted by the user for small
frequency changes, should this be desired. The tube is
ideally suited for application in speed control Doppler
radar systems. The tube has relatively excellent frequency
stability with respect to ambient temperature changes.
In addition, the power output shows only minor variation
when cavity tuning is changed throughout its assigned
band.

The ruggedization feature of the tube permits it to be
operated under severe vibration environments without
sacrifice of frequency stability. Under vibration conditions
of 10g acceleration at 50 cycles, the maximum frequency
variation is ==1.3 Mc./sec.

The tube has coaxial output and is coupled to the
waveguide circuit through a transducer identical to that
used for type 2K45, 2K25, and 6116 klystrons. Details
of this transducer are covered in Military Drawing Number
227-JAN.

TYPICAL OPERATING CONDITIONS
Frequency .................. 10,525 Mc./sec. =25 Mc./sec.
Resonator Voltage ........ 300 volts D.C.

Reflector Yoltage
@ 10,525 Mc./sec... —70to —145 volts D.C.

Filament Voltage ... 6.3 =8% volts
Gun Cathode Current.... 32 mA D.C. (max.)

GUN CATHODE

OUTPUT@] (6)HEATER
RESONATOR
a SHELL (3 (DHEATER

1931
:
%

X.'Fiuaa
VYSTINI 3OVYN

\
COAXIAL OUTPUT LEAD

NUMBERS ARE FOR REFERENCE ONLY
AND DO NOT APPEAR ON BASE.

THE @onclir” LORPORATION

EATONTOWN, NEW JERSEY

“Hed Bonk’ Drvision,

Publication No. R811.23

Printed in U.S.A.



REFLEX KLYSTRON
(MECHANICALLY TUNED) ?/n//,'/ Type TK-61

ELECTRICAL CHARACTERISTICS & TEST CONDITIONS

Test Conditions and Specification Limits

LIMITS
TEST CONDITIONS SYMBOL UNITS
MIN. MAX.
PRODUCTION TESTS:
Total Reflector Current: Er = —150 Vdc br: —_ 5.0 pAdc
t = 120 sec. (min)
Reflector Leakage: Er = —150 Vdc Ir: — 3.0 uAdc
Reflector Gas Current: Er = —150 Vdc Ir: — 2.0 pAdc
Cathode Current: Er = —150 Vdc ik: —_ 32 mAdc
Reflector Voltage: Er Max. Po
@ 10,525 =0.3% Mc./sec. Er: —70 —130 Vdc
Mechanical Tuning Range: Er Max. Po Max. F: 10,550 — Mc
Min. F: — 10,500 Mc
Bump: Ef = 5.8;
Er Max. Po APo/Po: — 0.15
@ 10,525 #=0.3% Mc./sec.
Emission: Ef = 5.8; Er = — 150 Vdc Alk/lk: —_ 0.15
Vibration: Er Max. Po at 10,525 Mc./sec.
Total Displacement — 0.080” F: — #1300 Ke
F — 50 cps, Position Y1 and X1
Power Output: Ef —=5.8;F 10,525
*+25 Mc./sec. Po: 20 — mW
DESIGN TESTS:
Electrode Insulation: 300 Vdc Tube Cold Rk-rs: 2.0 — Meg.
RF-rs: 2.0 — Meg.
Heater Current: If: 465 570 mA
Insulation: Eh-K = #=45 Vdc IhK: — 100 pAdc
Electrical Tuning Range: Er (Mode)/50% Max. F: 35 — Mc.
Po: F 10,525 25 Mc./sec.
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File Catalog: Electron Tube Products ?em{,/'/ Type TK_68

Section: Microwave Tubes {Tentative Data)

REFLEX KLYSTRON

(THERMALLY TUNED)

DESCRIPTION

The Bendix® Type TK-68 Tube is a thermally tuned
C band reflex oscillator. It is of the same rugoedized
construction as the Bendix 6116/ TK-62 The tube is de-
signed-for use as a CW power source, over the frequency
range of 5120 Mc./sec. to 5430 Mc./sec. Thermal tuning
of the klystron is accomplished by means of a diode in-
cluded within the vacuum envelope, the plate of which
comprises one wall of the klystron cavity. Increasing diode
voltage, and hence current, causes the plate of the diode
to expand thus changing the gap spacing of the klystron;
which in turn tunes the tube over the desired frequency
range.

Output coupling is accomplished by means of a coaxial
output lead. The output line may be coupled into a
coaxial system or directly into a waveguide mount by
means of the typical adaptor assembly used by the
Bendix Types TK-38 and 6584,TK-69.

MAXIMUM RATIN
u GS PHYSICAL CHARACTERISTICS
(ABSOLUTE VALUES)
® Base: Small octal 8-pin, B8-21, Low Loss Phenolic
Resonator Voltage oo 330 volts D.C. Wafer, Modified for coaxial output lead as shown on
Reflector Voltage ... —400 volts D.C. outline drawing.
Filament Voltage ... ... 6.3 = 8% volis Di . Refer to th Hine drawi
Gun Cathode Current......................... 35 ma. D.C. imensions: .e erto 'e outhine drawing.
Diode Voltage ... —330 volts D.C. Output Coupling: Coaxial.

Diode Plate Dissipation............

*Note: Power inputs as high as 16.5 watts may be applied to the diode

when the frequency of the klystron is above 5430. Tuner Power in
excess of 10 watts may permanently damage the tuning structure, if
applied when the tube is tuned below 5120 Mc.

............ *see note below

Mounting Position: Any.
Bulb: Metal.
Cavity: Integral with tube.

Cooling: Convection.

TYPICAL OPERATING CONDITIONS

Frequency ... ... 5120 to 5430 Mc./sec.
Resonator Voltage.................. 300 volts D.C.

Reflector Voltage.._......__........ —80 to — 160 volts D.C.
Filament Voltage_..__....__...._____ 6.3 = 8% volts

Gun Cathode Current ....____..._ 32 mA D.C. {max.)

Tuner Diode Current......_..._... 5to 36 ma (D.C.)

Tuner Diode Voltage.......___.... 170 to 275 volts D.C.

THE @Fonclir” LORPORATION

FGJEGHKDIV]SION, EATONTOWN, NEW JERSEY

Publication No. 811-22

Printed in U.S.A.




REFLEX KLYSTRON “Boroir” Type TK-68

(THERMALLY TUNED)

ELECTRICAL CHARACTERISTICS & TEST CONDITIONS

Test Conditions and Specification Limits

LIMITS
TEST CONDITIONS SYMBOL UNITS
MIN. MAX.
PRODUCTION TESTS:
Total Reflector Current: Er == —250 Vdc, 2 min. Ir: — 5.0 pA
Reflector Leakage Current: Er —= —250 Vdc Ir: — 3.0 pA
Reflector Gas Current: Er = —250 Vdc Ir: — 2.0 pA
Cathode 1 Current: Er/Max. Po Ik1: — 32 mAdc
Reflector Voltage: Er/Max. Po Er: —80 —160 Vdc
Thermal Tuning Range: Er/Max. Po .
Thermal Tuning Max. F: 5430 —_ Mc
Thermal Tuning Min. F: — 5120 Mc
Speed (1): F= 517010 5370 t: _ 3.0 sec.
Speed (2): F=5370t0 5170 t: — 2.5 sec.
Power Output: Er/Max. Po; F= 5120
to 5430 Po: 80 — mW
Emission: Ef = 5.8 k1/1k1: — 15
DESIGN TESTS:
Electrode Insulation: 300 Vdc Tube Cold Rk1-rs: 2.0 — Meg.
Rk2-rs: 2.0 —_ Meg.
RF1-rs: 2.0 — Meg.
Heater Current (1): If1: 465 570 mA
Heater Current (2): If2: 720 880 mA
Insulation: Eh-K1 = =100 Vdc IhK1: — 100 pAdc
Electronic Tuning: Er/50% Max. Po E.T. 30 — Mc

RESONATOR

& SHELL
REFLECTOR(®)
|2|a+°I5 2.2 MAX.
TUNER HEATER i€
& CATHODE rszg
P {
186 T‘ T
z—f. _

3
155 MAX .

S ]

+.005
140
COAXIAL QUTPUT LEAD\

NUMBERS ARE FOR REFERENCE ONLY
AND DO NOT APPEAR ON BASE.

OUTLINE DRAWING



File Catalog: Electron Tube Products
Section: Microwave Tubes

?’"///@Type TK-78

{Generic Type SRV-38)

REFLEX KLYSTRON

(MECHANICALLY TUNED)

DESCRIPTION

The Bendix® Type TK-78 is a ruggedized, low voltage, me-
chanically tuned Ka band reflex oscillator designed for use as a
CW power source over a frequency range of 34.0 to 35.6
Kmc/sec. This tube incorporates a unique method of tuning the
cavity resonator which permits the achievement of a relatively
flat power output and electronic tuning characteristic with varia-
tion of the operating frequency. Unlike the conventional capaci-
tive type tuners wherein the interaction gap spacing of the
resonant cavity is varied to control the operating frequency, the
interaction gap of the TK-78 is fixed at optimum spacing. Tuning
is accomplished by moving a dielectric rod into the electric field
surrounding the interaction gap. The tuner rod is moved by a
spring loaded differential screw acting through a bellows in the
wall of the vacuum envelope. This screw is designed to receive
an allen wrench for tuning purposes. Since a flexible diaphragm
is no longer necessary as a cavity wall for tuning purposes,
the cavity is designed as a rigid structure. The electron gun and
repeller structures are mounted rigidly on ceramics in order to
ruggedize these assemblies and to eliminate the use of all mica
insulators which are subject to decomposition and flaking under
some environmental conditions. The output coupling is accom-
plished by means of an internal tapered section of waveguide
which couples radio frequency energy from the cavity resonator
through a non-resonant iris. This waveguide section tapers in the
narrow dimension only from the iris to a terminating choke
abutting a circular low loss glass output window. The output
fitting of the tube is designed to match and fasten directly to a
standard UG-599/U or UG-600/U waveguide flange. The bulb
is of steel construction and hence provides protection from ex-
ternal magnetic fields for the internal electron optics structure.

APPLICATION NOTES

Insulation The bulb of the TK-78 is designed to operate at
resonator voltage potential hence requiring a resonator voltage
supply having its positive polarity grounded when the tube is to
be mounted directly on the waveguide flange. If the desired
application requires that the tube shall be operated above
ground or ‘‘hot’’ with respect to ground, the tube and the wave-
guide flange may be insulated by means of a mica sheet and
four insulating bushings between the mounting screws, tube
and waveguide flange.

Cooling At room temperature without a tube enclosure no
forced cooling is required. If the tube is to be operated in an
enclosure, care should be taken to insure that adequate cooling
is provided in order that the bulb temperature does not become
excessive since impairment of tube life may result.

Output Load The tube has been designed for operation into a
matched waveguide load. When operation into a reactive load
is necessary, adequate attenuation should be inserted in the
load circuit between the tube and the load to limit the voltage
standing wave ratio at the tube in order to prevent impairment
of tube performance.

Repeller Modes The tube should be operated in the repeller
voltage mode defined in this data sheet. However, modes do
exist at other repeller voltages than that specified which should
be considered when the design of AFC circuits is undertaken to
prevent lock-in on one of these other modes.

MAXIMUM RATINGS
(ABSOLUTE VALUES)

Filament Voltage. ... 6.3 = 89 volts

Resonator Voltage. ... 425 volts D.C.
Reflector Voltage. ..o —400 volts D.C.
Resonator Current......... woeiee-40 mAdce
Heater-Cathode Voltage..........cooociieeeriiiiiiie, *+50 volts

PHYSICAL CHARACTERISTICS

® Dimensions: Refer to the outline drawing.

® Weight: 4.3 ounces.

® Molded Rubber Boot and flexible leads.

® Coupling to Wave Guide: Direct. Fastens to UG-599/U or
UG-600/U flange.

® Cooling: Convection.

® Mounting Position: Any.

® Cavity: Copper.

® Bulb: Metal.

® Output Window: Low Loss Glass.

THE Gponoli” LORPORATION

“Hed Bonk’ Drvision,

EATONTOWN, NEW JERSEY
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REFLEX KLYSTRON
(MECHANICALLY TUNED) ?m/,;/ Type TK-78

(Generic Type SRV-38)

AVERAGE CHARACTERISTICS
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REFLEX KLYSTRON

(MECHANICALLY TUNED)

?ﬂd// Type TK-78

{Generic Type SRV-38)

ELECTRICAL CHARACTERISTICS & TEST CONDITIONS

Test Conditions and Specification Limits

LIMITS
TEST CONDITIONS SYMBOL UNITS
MIN. MAX.
PRODUCTION TESTS:
Total Reflector Current Er ——= —150 Vdc Ir — 10.0 pAdc
Reflector Leakage Current Er = —150 Vdc Ir — 10.0 pAdc
Reflector Gas Current Er = —150 Vdc Ir — 5.0 rAdc
Resonator Current Er = —75to —260 Vdc Ik - 60 mAdc
Tube in non oscillating state
Mechanical Tuning Range Er/max Po F 34,000 35,600 Mc
Power Output (1) Test Conditions Po 10.0 —_ mW
Power Output {2) Er/max Po; F =— 34,000 =+ Po 8.5 —_ mW
0.3 o/o MC,'
F = 35,600 == 0.3% Mc
Reflector Voltage Test Conditions; Er/max Po Er —75 —260 Vde
Electronic Tuning Er/50% max Po 60 — Mc
Emission Ef =58v Alk/lk — 10 %o
Bump Test Conditions; Er/max Po /\Po/Po — 10 %
DESIGN TESTS:
Electrode Insulation 400 Vdc, tube cold Rk-rs 2.0 — Megohms
Heater Current Test Conditions If 0.54 0.66 Amps
Insulation Ehk = 45 Vdc lhk —_ 100 pAdc
Hysteresis Test Conditions — 5 %
GENERAL TEST CONDITIONS:
Ef Eres Er F
6.3 volts —+400 Vdc Adjust 34,800 + 0.3% Mc

—601to —300 Vdc

NOTES:

I. MATES WITH CHOKE FLANGE UG 600U OR
COVER FLANGE UG 599 U

2.MOLDED RUBBER BOOT AND FLEXIBLE LEADS

— 15 max ]
112 max
|

MIK;M
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(YELLOW) HEATER
SCHEMATIC
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REFLEX KLYSTRON “Bonoi” 1ype TK-78
(MECHANICALLY TUNED)

{Generic Type SRV-38)

RUGGED SELF JIGGING ~—
REPELLER ASSEMBLY

[

TUNGSTEN VANE GRIDS FOR
INCREASED HEAT DISSIPATION
AND LOWER BEAM INTERCEPTION.

HOBBED COPPER CAVITY \
~.

" DIELECTRIC TUNING ROD FOR
POSITIVE VIBRATION FREE
TUNING.

> RIGID NESTING CERAMIC SPACERS
FOR POSITIVE GUN LOCATION

STRUCTURAL FEATURES OF THE TK-78

THE oo’ LORPORATION

Ked Edn/fD]V]SION, EATONTOWN, NEW JERSEY

West Coast Sales & Service: 17 E. Providencia Ave., Burbank, Calif.
Export Sales & Service: Bendix International Division,
205 E. 42nd St., New York 17, N.Y.
Canadian Distributor: Computing Devices of Canada, Ltd., P.O. Box 508,
Ottawa 4, Ontario



File Catalog: Electron Tube Products
Section: Gas and Special Tubes

, TT-8%, TT-9, TT-13
zendl/ Types ! 11-15,11-17, 11-18
TT-20, TT-21, TT-22

CHRONOTRONS

OPERATING CHARACTERISTICS

Since heaters and secondaries are electrically isolated,
any type of heater voltage may be used, a-c, d-c, or any
wave form. The secondary bridge may also be excited
with a voltage of any desired wave form. If heater cur-
rents, for example, come from a vacuum tube amplifier
and contain undesirable harmonics, the secondary bridge
can be excited with a pure sine wave voltage resulting
in an output voltage almost free from distortion or unde-
sirable harmonics.

The working parts of the Chronotron have virtually an
indefinite life. Enclosed in a sealed envelope they operate

at moderate temperatures and have no electron emission.

PHYSICAL CHARACTERISTICS

Base. e 7 pin miniature
Bulb . - T5%

Max. overall length.._._......_. ... 2% inch

Max. seated height............_..._ ... 2% inch

Max. diameter ... 34 inch
Ambient temperature limit_......_......._. —40° to -|-60°C.
Mounting position._............ vertical or horizontal

*Niustrated.

DESCRIPTION

These tubes are designed for use in electronic control
circuits to provide a time delay in @ manner similar to an
integrating device. They are temperature-resistance de-
vices with two heaters and two secondaries mounted in a
miniature-size vacuum tube. The secondaries are resist-
ance windings used in a balanced bridge circuit. A varia-
tion in one heater current changes the temperature of the
corresponding secondary resistance winding. A tempera-
ture change will cause the secondary wire which has a
positive temperature coefficient of resistivity to unbalance
the secondary bridge giving rise to an output voltage.
After a heater is energized,the rate of increase in output
voltage is determined by the time constant of the tube,
which is the time required for the output voltage to reach
63 % of its maximum value.

Time constants contained in the rating chart on the
reverse side of this sheet have been compiled using the
tube in a static bridge circuit. Other time constant read-
ings may be obtained when using the tube in other types

of circuits.

TYPICAL OUTPUT CHARACTERISTIC

63%

OUTPUT VOLTAGE, E

B g Y g A N ()

TIME AFTER APPLICATION OF CONSTANT
HEATER INPUT

NOTE: TIME CONSTANT OF EXPONENTIAL
CURVE VARIES FOR EACH TYPE OF TUBE
(SEE TUBE RATING CHART ON REVERSE SIDE)

THE Gonclir” LORPORATION

“Hed onk’ Drvision,

EATONTOWN, NEW JERSEY

Publication No. R 62-5 (Supersedes No. R54-27)

Printed in U.5.A.



CHRONOTRONS

zendl)/ Types

T7-8*, TT-9, TT-13
TT-15,77-17,TT-18
TT-20, TT-21, TT-22

g | | e e | B
ms hms Ma. Volts Sec.

1.8 1000 450 10 20 .080 10
TT.9 300 125 10 10 150 19
T-13 500 265 10 20 .050 15
15 1000 500 10 20 250 130
17 2000 500 10 20 250 2
TT-18 1000 500 10 20 350 50
TT-20 2000 500 10 20 100 18
B 1000 500 10 20 080 4
TT-22 1000 500 10 20 050 22

RATING CHART
Chronotrons having other heater resistances, secondary resistances or time constants
can be made on special order.

CHRONOTRON

INPUT

o1

DISCRIMINATOR CiRCUIT

CHRONOTRON

STATIC BRIDGE CIRCUIT

AC
BRIDGE
SUPPLY

TYPICAL CIRCUIT APPLICATIONS

HEATER |

3/4 MAX:

SECONDARY |

BASE DIAGRAM

e -2 %3 MAX.——————

l 2%

SECONDARY 2

(BOTTOM VIEW)

[ 2 5/e MAX.

TO FIT JAN-S-28
MINIATURE 7 PIN
SOCKET

45°
—
=, L

/ ? to40

MEASURED AT Vi
DIAMETER ON BULB

NUMBERS INDICATE
PIN LOCATION IN
ACCORDANCE WITH
RTMA STANDARDS
AND ARE FOR
REFERENCE ONLY
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File Catalog: Electron Tube Products
Section: Gas and Special Tubes

Zem/l)/ Type TT-26

Y-TYPE D-C CONVECTRON

RATINGS
Nominal Supply Voltage ... . . . .. 8 volts
Maximum Supply Voltage ... ... 10 volts
Nominal Sensitivity (within 1° of null)._..___.... 10 Mv./Deg.
Time Constant ... 0.1 sec.

PHYSICAL CHARACTERISTICS

Connections ... Small Cap RETMA C1-1

Dimensions { See outline drawing
--------- | on reverse side

OPERATION DATA

Bridge Supply Resistance
Voltage per Arm

2 Volts 31 Ohms

A4 Volts . 41 Ohms

8 Volts . 67 Ohms

12 Volts . 95 Ohms

DESCRIPTION

In order to overcome the drawbacks inherent in other
devices for determining a vertical reference, Bendix Red
Bank has developed an electric device known as the
Y-Type D-C Convectron which offers new possibilities as a
vertical sensitive element. It is a non-emission type tube,
operating on direct current, and is capable of giving an
appreciable electrical signal relative to its position about
the vertical. It consists of a sealed glass bulb with grid
caps mounted at the end of each arm and at the base
of the tube. The envelope is filled with a gas, such as
argon, and contains a single nickel filament running cen-
trally through each arm to a spring support in the base
which serves as a center tap for the filament.

When the tube is used in a bridge circuit as illustrated,
(see over), the filament carries sufficient current to heat it
to an average temperature of about 400° C. This heat
leaves the filament by (1) metallic conduction, (2) gaseous
conduction, {3) radiation, and (4) gaseous convection. The
percentage of heat leaving by the first three means is
comparatively small, while that leaving by convection is
large. Convection currents rise along the vertical and so
pass the filament at whatever angle it happens to be rela-
tive to the vertical. The relative rate at which the filament
loses its heat because of these convection currents, and
consequently the filament temperature, depends on this
angle.

Since the filament material is nickel which changes its
resistivity with temperature, the bridge is thrown out ‘of
balance as the tube is moved from the vertical position.
The vertical, or null position is any position where the two
sensing elements form approximately equal angles with
the vertical and produce a zero output signal. This condi-
tion is satisfied at each quadrant so the tube will have a
sinusoidal output with rotation, the signal reversing polarity
at null. This permits using the tube to control servo
mechanisms or instruments because the signal has sense
as to whether the displacement is to the right or to the left
of null.

The Y-Type D-C Convectron overcomes the problems
inherent in the old methods for obtaining vertical refer-

THE GFonclir” LORPORATION

Fed Gonk’ Division,

EATONTOWN, NEW JERSEY

Publication No. R39-28

Printed in U.S.A.



Y-TYPE D-C CONVECTRON

ence. It has no moving parts and gives an electric signal
directly without oscillation. The time constant of the tube
is about 1/10 of a second. It draws less than 1 watt for
a bridge supply voltage of 10 volts. The displacement
signal is about 10 mv per degree at null. The noise level
is zero. As the supply voltage to the bridge circuit is in-
creased, the tube sensitivity is increased until the bridge
supply voltage becomes about 8 volts. Further voltage
increase may reduce sensitivity and null stability. With a
bridge supply of 8 volts, a change of = 5% in supply
voltage will not cause the null to shift more than 1 milli-

volt.

It is possible to obtain a stronger signal by using two
tubes to complete the bridge. However, this procedure is
recommended only if the two tubes used are matched so
as to provide the best results.

The null is affected by the ambient temperature and
bridge supply voltage, and is likely to shift during an ex-
tended period of time. If suitable precautions are taken to
prevent random air currents from striking the tube and to
maintain close regulation of ambient temperature and
supply voltage, a null shift of less than six minutes of arc
may be expected during continuous operation.

Like the plumb line and liquid level, the convectron tube
locates the accelerating forces acting upon it. For sta-
tionary installations this force is the force of gravity alone
and, hence along the true vertical. When two different
accelerating forces are acting on the tube, it will locate
their vector component. If the plumb line, liquid level,
or the convectron, for example, were spun in a centrifuge
in a horizontal plane so that the centrifugal force was
equal to the force of gravity, the vector component would
be 45 degrees off the vertical and would be so located
by each of these mechanisms. The Y-Type D-C Convectron
does not replace the self-erecting gyroscope but can be
used to monitor the gyroscope because its time constant

zem/l)/ Type TT-26

| 6RiD cap
FILAMENT
"1 cas

| —-enveLopE
_ CENTER TAP

TYPICAL BRIDGE CIRCUIT

is much less than that of the gyroscope. The difference
between these two devices is made clear by considering
the Y-Type Convectron as acting much like a short arm
pendulum while the seif-erecting gyroscope acts like an
extremely long arm pendulum.

In addition to the operational differences already men-
tioned, the Y-Type Convectron is sensitive to changes in
magnitude as well as direction of the acceleration. One
of these tubes displaced 10 degrees from vertical, giving a
signal of 50 mv under an accelerating force of 1 g, will
give a signal of 80 mv under an accelerating force of 2 g.

During free fall the output signal from the convectron
is zero because thermal convection currents no longer
exist within the tube and, in the absence of thermal con-
vection, the filament temperature is not affected by the
position of the tube. (Under this condition other vertical
indicating devices are inoperative as well.}) But, should
the tube be accelerated toward the earth faster than 32
feet/sec/sec, it will again become operative. In other
words, the tube is sensitive to vertical forces because es-
sentially it is an accelerometer.

The performance characteristics of these tubes make
them adaptable to numerous applications in the instrument
and industrial control fields.
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File Catalog: Elect
Section: Gas

ron Tube Products ?eﬂdl,’l/ Type TT-27

and Special Tubes

SINGLE D-C CONVECTRON

DESCRIPTION

The introduction of the Type-TT-27 Single Convectron Unit marks an
important advance in the technique of determining and correcting
deviations from a vertical reference position wholly by electronic
means. This tube consists of a fine wire sensing element supported in
a goseous atmosphere within a gloss envelope. Connections o the
sensing element are made to external metal caps at both ends of
the tube.

Two Type TT-27 tubes are required for the installation. These are
mounted so that their axes form an angle of 90 degrees and they are
connected electrically to form a bridge circuit as illustrated in the

drawing on the reverse side of this sheet.

The filaments carry sufficient current to heat them to an average
temperature of about 400° C. The heat leaves the filaments by (1)
metal conduction {2) gas conduction {3) radiation and (4) gas convection.
The percentage of heat leaving by the first three means is comparatively
small, while that leaving by convection is large. Gas convection cur-
rents rise along the vertical and so pass the filament at whatever angle

it happens to be relative to the vertical.

The relative rate at which each filament loses its heat to these con-
vection currents and, consequently, the filament temperature, depends

on this angle. Since the filament material is nickel which changes its

RAT l N G S ( 2 U N I T S AT 9 O ° ) electrical resistivity with temperature, the bridge is thrown out of bal-

ance as the tubes are moved from the vertical reference.

Nominal SUpply VOHOQe """""""""""""""""""" 8 volts The vertical or null position is any position where the two sensing

elements form equal angles with the vertical and produce electrical

Maximum SUpp'Y VOlfcge """"""""""""""""""" 10 volts zero. This permits using the tubes to control servo mechanisms or

instruments because the signal has sense as to whether the displace-

. e o
Nominal Sensitivity {within 1° of null)........._.. 10 Mv./Deg. ment is fo the right or fo the left of null.

Time Constant __...........

With the axes of the tubes set ot an angle of 90 degrees, a plot of
the output voltage against angular deflection will approximate a sine
wave. An increase in sensitivity can be obtained for the indication of

small angles by decreasing the angle between the tubes to aprroxi-

PHYSICAL CHARACTERISTICS mately 60 degrees.

Connections _..... ..

Overall length ... ..

Max. diameter, less tip

A deviation in the indication from the true vertical may occur if

,,,,,,,,,,,,,,,, Small Cap RETMA C1-1 the tube is accelerated or subjected to a magnetic field. The effect of
the magnetic field may be reduced by magnetic shielding. Some-
..................................... 31/5” Nom. times a slight shift in the null position occurs in the earlier conveciron
type. This shift in null position is minimized when a pair of TT-27 units
................................................ 3/4” are used. Hysteresis effect is also decreased by the use of TT-27 tubes.

THE Fondlir” LORPORATION

Feo’?dn/fD]V]SION, EATONTOWN, NEW JERSEY

Publication No. R310-7
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SINGLE D-C CONVECTRON Oorci” Type TT-27
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Note: With a pair of tubes set at a 90° angle to each other, a plot of the output
voltage against angular deflection will approximate a sine wave.

An increase in sensitivity can be obtained for the indication of small angles by
decreasing the angle between tubes to 60°.
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File Catalog: Electron Tube Products
Section: Microwave Tubes

“&orotir” Type TWO-66

Backward-Wave Oscillator

Tentative Data

ELECTRICAL DATA

i, 61 KMC - 71 KMC
1000 - 2500 volts
......2 mw average power

Frequency Range ..
Anode Voltage ..
Power Output.................

Beam Current...... L R .......8 ma
*Magnetic Field......................2000 gauss (minimum)
Heater Voltage ... 6.3 + 10%

*Power Input... ... 15 watts (maximum)

MECHANICAL DATA

Output Flange................... Special adapter to RG-98/U
Maximum Diameter ... .625”
Length ... 9”
Lead Wire Length. ... 72"
Mounting Position..................... Any
Weight (tube only, without magnet) ... .....5o0z

Magnets available

DESCRIPTION

The Bendix Red Bank Backward Wave Oscillator
Type TWO-66 has many applications where low power,
voltage tuned millimeter wavelength radio frequency
energy is required. These tubes require parts machined
to very precise dimensions in such difficult to work
materials as steatite, molybdenum and kovar. Hence,
the most advanced techniques of engraving, hubbing,
and precision grinding are employed in their fabrica-
tion. This tube, a type of Traveling Wave Tube, has
application in advanced types of multi-channel tele-
phone and television systems using circular waveguide
for transmission, high definition short range radar,
highly directive communications, microwave spectro-
scopy, and as signal sources in the millimeter wave-
length region.
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File Catalog: Electron Tube Products
Section: Microwave Tubes

zeﬂd//'./ Type TWO-67

Backward-Wave Oscillator

Tentative Data

ELECTRICAL DATA

Frequency Range..................... 49 KMC - 59 KMC
Anode Voltage...........................1000 - 3000 volts
Power Output...................... 5 mw average power
Beam Current.......................... R .5 ma
Magnetic Field...................... 1300 gauss (minimum)
Heater Voltage............................. .. 6.3 = 10%

TYPICAL TUNING CURVE FOR TE-67 —=—

e

Typical Tuning Curve

DESCRIPTION

The Bendix Red Bank Backward Wave Oscillator
Type TWO-67 has many applications where low power,
voltage tuned millimeter wavelength radio frequency
energy is required. These tubes require parts machined
to very precise dimensions in such difficult to work
materials as steatite, molybdenum and kovar. Hence,
the most advanced techniques of engraving, hubbing,
and precision grinding are employed in their fabrica-
tion. This tube, a type of Traveling Wave Tube, has
application in advanced types of multi-channel tele-
phone and television systems using circular waveguide
for transmission, high definition short range radar,
highly directive communications, microwave spectro-
scopy, and as signal sources in the millimeter wave-
length region.

MECHANICAL DATA

Output Flange................. Special adapter to RG-98/U
Maximum Diameter............................ .625"
Length ... 9”
Lead Wire Length.................................... 715”7
Mounting Position............................ Any
Weight (tube only, without magnet ) ... .5 oz

Magnets available
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