PRELIMINARY SPECIFICATIONS ISSUED 5/65

1 WATT CW ARGON ION LASER MODEL LG12

L. Laser Head
A. Total Power Output (45454 to 51458) .. .0 vuureeeeneeennn.. 1 watt CW
B. Output Wavelengths Available: ......... 45454, 45794, 46584, 4727X,
4765A, 4880A, 4915A, 50174,
5145A simultaneously
C. Principal Wavelengths: ....cconvw:e 48805 Power Output Min. 350 mW
5145A Power Output Min. 350 mW
D. Wave Front: (l)..A diffraction-limited, uniphase, coherent, spherical
wavefront with single transverse mode.
E. DBeam DISmeteis s eevis e s wases amus i o6 55 65 9 2 mm at exit aperture
F. Beam Divergence: Lessthan25seconds ofarc with collimatingtelescope
G. Cavity Mode Configuration: .........co0vecceens Large Radius mirror
Hi DITAENS1IOMIEE o o v o oo u o iorie sie o o 50805 B 5 503 45'" long x 14' wide x 10" high
e WEIEHE | nvnvcninemiewstds nane Sasisisd i@ 5 Less than 100 lbs
IL. Power Supply
A. Power Input: ,, 208 /130 volt, 3 phase, 60 cycle AC, 30 amps maximum
B. Dimensions: ... .:ueeswsnsess oniessssi 48'" high x 22'" deep x 32'" wide
B WWOHEIES | o oo v i wie on o aim s @ oo oo 0 60 e R e 600 1lbs.
III1. Water Cooling: .......... Filtered Tap Water, Flow Rate 2 gpm, at 60 psi
IV. Argon Laser Warranty B
A. All mechanical, electrical, optical parts and assemblies excluding dis-
charge tube unconditionally warranted to be free from defects in work-
manship and material for the first six months following delivery.
B. The discharge tube shall be warranted to operate at the specified output

power for the first 4000 ampere hours input of customer operation.

NOTE: Argon tube refill service available.

Printed in U S A

SPECIAL MICROWAVE DEVICES OPERATION - 130 SECOND AVENUE, WALTHAM 54, MASSACHUSETTS



information bulletin

50 WATT CW M-BWO WITH
- HALF OCTAVE TUNING




New M—BWO is
» smallest ever made

HALF-OCTAVE TUNING

No other voltage-tunable oscillator in
the 50 watt power range approaches
the wide tuning range of the QKA995.
With anode tuning, the QKA995 has a
2200-3200 Mc range, with sole tuning,
a 2700-3200 Mc range. These ranges
are obtained with a voltage variation
of only 750 volts for the anode or 350
volts for the sole.

EFFICIENT

Efficiency is on the order of 409,
much higher than comparable low
power tubes, including other voltage-
tunable oscillators. Low weight and
high efficiency gives the QKA995
higher watts/pound than any other
voltage-tunable oscillator.
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VERSATILE

Power needs for amplitude or frequency modulating and normal tuning are
minimal, reducing modulator and power supply size, an important offering
in portable and aerospace equipment. Modulation is achieved without
spurious effects, and is under the complete control of the user.

RUGGED

The extremely rugged QKA995 was designed for use in nosecones and pods.
It is of metal and ceramic construction and is very similar to Raytheon'’s
higher power M-BWQ's which have laboratory and field-proven reliability.



SOLE TUNING ANODE TUNING

Anodg,voltage 1200 V 600-1400 V
Anc  urrent 115 mA 115 mA
Sole voltage 350-750 V 500 Vv
Sole current 0-7 mA 0-3mA
Accelerator voltage 600 V 600 V
Frequency 2700-3200 Mc 2200-3200 Mc
Power 50 W 30-60 W
Weight 3% Ib
Cooling Conduction

55 SOLE TUNING
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MASS MANUFACTURABLE

Basic design and assembly techniques have been patterned after Raytheon's
high power line of tubes. This affords the QKA995 the same low-cost mass
production capability as these high power tubes, many of which have been
produced in very large volume.

APPLICATIONS

The QKA995 will fill a gap in microwave tubes wherever a rugged, high
power voltage-tunable oscillator is needed. Equipment designers will find a
new frontier opened in signal source,ECM, and communications equipment.

Pictured above

The QKA995 can also be made without internal atten-
uation and with a second output to permit frequency
locking, adding another facet of versatility to its use.







PRODUCT SPECIFICATIONS

HIGH RESOLUTION
CATHODE RAY TUBE

ARAVTHEON

SCKP-

The 5CKP— is a 5 inch, high resolution, magnetic focus, magnetic de-
flection cathode-ray tube designed primarily for use in flying spot scan-
ners. The 5CKP— has a spot size less than 0.001 inch and can therefore
attain a resolution of approximately 4000 TV lines across the useful
screen diameter. The tube is designed with an aluminized screen and
uses an optical quality flat face-plate to minimize distortion.

GENERAL DATA

Phosphor P11 P16 P24
Fluorescence Blue Violet + Near U-V Green
Phosphorescence Blue Violet + Near U-V Green
Persistence Short Extremely Short Short

Focusing Method Magnetic

Deflecting Method Magnetic

ELECTRICAL DATA
HEATER CHARACTERISTICS:
Heater VOMAGR. i« o iisne istm o sie 5 1o 0 0518 5 6850 87 0 5 16 S0 i ok 6.3 volts
Heater CUIERE .. s.om o 50 sa/n @ 508 5606w 4009 555 5 575 4 58 51 958 31 87% 31558 91 B 6 amps
Peak Heater-Cathode Voltage (Note 1)
Heater Negative with Respect to Cathode ..................... 180 volts
Heater Positive with Respect to Cathode ..................... 180 volts

DIRECT INTERELECTRODE CAPACITANCE:

Grid 1 to all other electrodes .. ..........c0 e 9 pf
Cathode to all other electrodes .. .......... ... nnn 2 pf
ABSOLUTE MAXIMUM RATINGS:
Colleéctor Voltage: .« .« v v v w s w @ @@ s @5 B @& & 6§ ® @ @ 22,000 volts
Grid 2 Voltage . .ouow v o bww m o 5 50 64 @ 8 5o 1500 volts
Grid 1 Voltage:
Negative Bias Value .. .. ........ ... 180 volts
Positive Bias Valu@ . s o5 som sm v oo o smm m o own s m —2 volts
Positive Peak Value ... ........ ... .. 0 volts

CHARACTERISTICS AND TYPICAL OPERATION:

Collector Voltage 22,000 volts

Grid 2 Voltage ... ........c0cuinni.. 1,000 volts

Grid 1 Cutoff Voltage (Note 2) —35 to —110 volts

Line Width {(Note 8) .. ......ccss8sassmsms .001 inch max.
MAXIMUM CIRCUIT VALUES:

Grid 1 Circuit Resistance . ... ... ... oo 1.5 meg. max.

MECHANICAL DATA

Base .....uesss JEDEC B7-51

Basing ............... 12AM

Min. Screen Diameter . . . 4.25"

Mounting Position . . . .. Any

Faceplate , ., . . . . . Ground
Polished Flat;

Thickness = 0.245 + .005”

6) (@)

. ©
Q
o‘@ &

BOTTOM VIEW

TERMINAL CONNECTIONS

Pin 1 Heater
Pin 2 Grid 1
Pin 7 Grid 2
Pin 11 Cathode
Pin 12 Heater
Cap Grid 4
(Collector)

RAYTHEON COMPANY, INDUSTRIAL COMPONENTS OPERATION, 465 CENTRE STREET, QUINCY, MASS. 02169

Printed in U.S. A. January 1970
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HIGH RESOLUTION CATHODE RAY TUBE 5CKP-

- NOTES:

1. Cathode should be returned to one side or to the mid-tap of the heater transformer winding.

2. Visual extinction of an undeflected focused-spot.

3. For optimum and uniform focus over the entire useful screen, it is recommended that dynamic focus be
used. The wave shape of the dynamic focus voltage will depend on the type of scan used.

Line Width is measured by the shrinking raster method in the center of the screen area and at a peak cur-

rent of 25 uA. Scan rate is 30 usec./inch. The line width remains essentially constant over a wide range
of brightness and current.

OPERATIONAL NOTES:

1. Specified data is attainable only when tube and coil assembly is shielded from external magnetic fields.

2. A high voltage insulting sleeve should be placed between focus and deflection coils and the tube neck to
prevent corona heating of the glass.

3. Provide adequate X-ray shielding when tube is operated at anode voltages above 16,000 VDC.

Molded
PN /Lt oy m— ﬂjﬂﬂ"m
I-_ )

!
A | 1/2 Min, Side View
1/8" R. |

1

2

21/2" See Detall

3/4" R. Y =
| 11747 M...—,I l-—

Yoke Rohv_lncn Line
Note

3/8'" R.

9/16" Max.

1P e
<3

16 5/8" * 3/8" | _17 A

17/16"£1/16" —> e

%mcll)shcp
URUYe B7-51

Note 1: Yoke Reference Line is the plane where a 1.500°'+0.003"", ~0.000"* 1.D. Ring Gauge will stop.
Note 2; Molded Anode Connector alignment with vacant pin positionNo. 3 has engular tolerance

of = 10° measured about the tube axls.
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5 Divisions

for the production
of electronic
components

Lamps and Surge
Avrresters Division

Cathode Ray
Tubes Division

DIVISIONS

Microwave Tubes Division

Semiconductor Division

RAYTHEON RAYTHEON-ELSI sra

PALERMO - ITALY




microwave tubes

The Microwave Tubes Division manufactures magnetrons, klystrons
and stabilotrons for civilian and military use. This includes both
mass production of low cost tubes and highly sophisticated
production of the most technically advanced microwave tubes. A
representative sample of its mass production is the QK707A. This
tube, specifically designed for microwave heating, especially in
radaranges, today is being sold in the United States in quantities
of several thousands per year. Raytheon's entire production of
radaranges, marketed all over the United States, presently uses
Raytheon-Elsi made magnetrons as energy generators. The sophis-
ticated production of the Microwave Tubes Division includes stabilo-
trons for high power radars, magnetrons for doppler effect radars
and klystrons at a very low noise level for the most modern mili-
tary systems.

The products of the Microwave Tubes Division are made with the
knowhow and designs of Raytheon Company, the world's largest
manufacturers of microwave tubes, who have contributed advanced
technology through the extensive R & D programs of their renowned
Spencer Laboratory.

Medium and high power pulsed magnetrons for radar appli-
cations.

Minimum
‘ power output |

Tube type | Frequency

5J26 1220 = 1350 = 400 Kw Kp | Tunable - separate magnet
2J42 93454+ 30 7 Kw pK | Low cost, high reliability,
6027 93454+ 30 18 Kw pK | integral magnet, fixed fre-
2J55 93454 30 40 Kw pK | quency, air cooled.

2J70/A | 30504+ 25 20 Kw pK
ES 105 | 3050+ 25 50 Kw pK

Continuous wave heating magnetrons for medical applications.

RK5609 | 24504+ 25 | 80 Watt Integral magnet, air cooled

Continuous wave heating magnetrons for industrial appli-
cations.

j
QK 390 2450 + 25 | 800 Watt Integral magnet, air cooled

QK 707A 2450 4+ 25 800 Watt* Electro-magnet, water
‘ | 1600 Watt** | cooled.
* Single wave supply
** Double wave supply

Reflex klystrons for continuous wave operation.

RK 2K28 3315-3680 | 80 mWatt | External cavity
RK 6043 | 2950-3275 | 25 mWatt Integral cavity

Reflex klystrons for pulsed operation.

RK 2K28/A | 3315-3680 | 95 mWatt External cavity

Pulsed stabilotron for high power radar.

QK 630 1270 - 1350 | 550 Kw pK




x-ray tubes

The X-Ray Tubes Division of RAYTHEON-ELSI manufactures a
complete range of rotating target tube units and inserts for every
requirement of the most diagnostics and roengten therapy:

— Rotating target tube units and inserts for diagnostics.

— Stationary target tube units and inserts for diagnostics,
surface and endocavity therapy.

— Insert tubes for intensive therapy.
— High voltage rectifying valves.

Nowadays a demanding radiologist expects an X-ray picture:

— to present excellent resolution of detail and sufficient
contrast;

— to be made with the lowest possible dosage of radiation;

— to be good for several reproductions in rapid succession.

The high voltage ultrafine focal spot rotating target tube inserts
made by RAYTHEON-ELSI with extremely high precision and the
use of the most advanced fabrication and control techniques meet
all these requirements.

The fine focal spot of the RAYTHEON-ELSI tubes (minimum 0.3 mm)
reduces geometric shading to negligible values. The high voltages
tolerated by the tubes enable shorter exposure time, and that cuts
down kinetic shading.

As the use of high voltage reduces radiation absorption by patients,
RAYTHEON-ELSI produces rotating target tube inserts with operat-
ing voltages up to 150 KV.

The high heat storage capacity of the tubes makes them ideally
suitable for the most difficult techniques such as serialography,
angiography and roengtencinematography.

Here are some X-Ray shockproof units made by RAYTHEON-ELSI:

Type FocarITmSLpots | Maxkv\‘/oIt
Arodix 60/100 0.8 —1.8 100
Arodix 75/125 03 —1.5 125
Arodix-S 90/125 03 —2 125
Arodix 100/150 | 03—2 150

|




lamps and surge
arresters

The Lamps and Surge Arresters Division manufactures:

— Mercury vapour lamps;
— Multiple self-piloting surge arresters;

They are two products belonging to the same family (discharge
tubes), but they differ substantially in their applications and in the

manufacturing processes.
The mercury vapour lamps are widely used for lighting roads, squares,

stadiums, industrial establishments, etc.
Available types include:

80 W, 125 W, 250 W, 400 W, 700 W, 1000 W.

Each model is made in three different types according to the kind
of light desired:

HE - Clear glass bulb and ice-blue light
HEL - Fluorescent bulb and silver-white light
HELL - Fluorescent bulb and gold-white light

The multiple self-piloting surge arresters are inert gas discharge
tubes. They serve to « pilot to earth » overvoltages induced on tele-
communication lines by high-voltage overhead lines with neuter
terminal to earth or by atmospheric phenomena. Basic character-
istic is that the starting of the discharge is simultaneous for the
four wires of a quad as the discharge of the first electrode pilots
the discharge of the remaining ones and the piloting time is shorter
than one ys.

These arresters predominantly are used on telephone lines to pro-

tect terminal equipments against overvoltages and overcurrents
and personnel against acoustic shock. They are also used to
protect railway remote control lines against abnormal excitation
of relays.
. Residual
Starting Max. charge vonReSICfiuaISA voltlage Actual starting
Types time with on ground t ‘a'ge or t for nominal voltage
1/50 wave electrode Od? SHIren current at 50 Hz
ischarge discharge
SCA 40 1 s 40 A per 2 sec. 15 V 6V 150 + 15% V
SCA 80A 1 ‘ 200 - 153 V
s 80 A per 5 sec. 15 V 6V 9250 + 159 V
SCA 120A 1 s 120 A per 5 sec. 15 V 6V 300 4+ 15% V




semiconductors

The Semiconductors Division specializes in the manufacture of
devices for the industrial and professional fields, where quality
and reliability are essential.

Current production consists of:

— Germanium transistors for application as low and medium
speed switches, audio and RF amplifiers;

— Silicon low and high voltage rectifiers up to 150 Kv with con-
trolled bulk breakdown for application in transmitters, modu-
lators, X-Ray equipment, etc.;

— Germanium phototriodes for special applications as discrim-
inators, radiation detectors, etc.

The Division also has a large production of transistors and rectifiers
for radio and TV sets and other entertainment applications.

The development programs of the Division provide for a complete
range of high power rectifiers to meet the most varied industrial
requirements. The Division is also engaged ‘in the development
of solid state devices for use in microwave applications and the
extension of the range of photodevices for special applications
and radiation detection.

The Research Laboratory of the Division is equipped to investigate
specific components at customer request.

Careful product selection, perfect efficiency of equipment, especially
quality control and measuring equipment, meticulous planning of
production cycles and methodical analysis of life and quality factors
make it possible to meet the severe quality requirements of the
industrial market.

Germanium transistors for industrial use.

Switching transistors 2N404 - 2N404A - 2N395 - 2N396 -

PNP Alloy 2N397 - 2N1303 - 2N1305 - 2N1307 -
2N1309 - 2N659 - 2N660 - 2N661 -
2N662 - etc.

Nixie driver 2N398 - 2N39CA

PNP Alloy

Low and medium power rectifiers.

Type Rectified current PIV

1 EA 750 mA 100 = 1200 V
1 EB 3.5 A 100 = 1200 V
1 EC 25 A 100 = 700V

Silicon rectifier stacks for very high voltage.

Types Rectified current PIV

ES 200 mA from 4 to 150 Kv

Germanium photodiscriminator.

- -
Wave length Discrimin Max.
T of max. iscriminator Photosensitivity freq.
vpe sensitivity steepness response
= =S | = = PRI —_— ————mee I
| -4 Volt ‘ 5 MA
REP-1iD | 15 104 VOt | 28x10% " | 40 Mc/s
| w Lux
|




cathode ray tubes

The Cathode Ray Tubes Division has one of the most modern
plants in Europe for the manufacture of black and white cathode
ray tubes for television.

To this Division goes the merit of developing, right from the start,
the laminated or twin panel tubes, which have become so popular
with all TV set manufacturers and the public at large.

Many years of experience, modern facilities and the high degree
of specialization acquired have enabled RAYTHEON-ELSI to play
a top role in the European market.

Sensitive as it always is to the most advanced techniques, the
Cathode Ray Tubes Division has recently signed an agreement
with ' Owens lllinois " for the manufacture of anti-implosive cathode
ray tubes with a kimcode type metal belt protection.

The range of types that RAYTHEON-ELSI can offer today is unques-
tionably the widest and most technically advanced in Europe.
The current types of normal production and sale are:

Types %:Eé? | gamgl Velvetone | Kimcode |
|
=i ——ieae s
16" X ‘ ‘ X
19" f X X X
237 X X X X |

All picture tubes made are of the short neck type with unipotential
gun and 6.3 V 300 mA heater, which make them especially suitable
for mounting with filaments in series.

The growing interest of all TV set manufacturers in Europe and
other Continents prove that the quality of the tubes manufactured
by the Cathode Ray Tubes Division can meet the most varied
requirements of the market,



In addition to the products made by its five Divisions, RAYTHEON-ELSI
handles the distribution in Europe of a large range of electronic components
made in the United States by its parent company RAYTHEON COMPANY

of Lexington, Mass.

Microwave tubes
Magnetrons

Klystrons

Amplitrons

Backward wave oscillators
Travelling wave tubes

Industrial & military tubes
Miniature and subminiature tubes

~ Low power tubes

Gas tubes
Decade counter tubes
Radiation detector and counter tubes

Industrial cathode ray tubes
Storage tubes

Receiving tubes

Printer tubes

Lasers

Infra-Red detectors

Electromechanical components
Control Knobs

Connectors

Selective networks

Raysistors

Piezoelectric accelerometers
Magnetostriction filters
Magnetostriction delay lines
Noise source

Magnetic components
Transformers

Magnetic amplifiers
Choke coils

L-C Filter and delay lines
Deflection coils

Ferrites
Isolators
Circulators
Attenuators
Modulators
Switches

Circuit modules

Please send us technical data on the following products:

[ 1 Microwave Tubes

[] X-Ray Tubes

[1 Mercury Vapour Lamps

Cathode Ray Tubes

and Surge Arresters

[ ] Semiconductors

Name

For
additional

information

attached

card
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A Versatile Line of Millimeter Klystrons
| Having: ¢ Long Life « High Power
o Outstanding Reliability

FEATURES OF RAYTHEON
MILLIMETER REFLEX
KLYSTRONS:

+ Single mode operation pro-
vides full frequency coverage.

+ Conservatively rated.

+ Excellent frequency stability
between periods of tube
operation.

- Fixed focus-electrode voltage
results in excellent frequency
stability.

+ 1year/500 hour warranty life
for entire line.

- Uniform tube characteristics
during life.

+ Typical temperature coeffi-
cients of 10~°to 10,

+ Calibrated micrometer fre-
quency tuner on all tubes.

Raytheon millimeter klystrons fea-
ture single mode operation, excel-
lent frequency stability, and low
operating voltages. Single mode
operation provides full frequency
coverage with simplified tracking
of the reflector voltage, and elim-
inates the restrictions and incon-
venience of changing reflector
modes. Fixed voltage operation of
the focus electrode results in ex-
cellent frequency stability
throughout the specified fre-
quency range. Compatible volt-
ages for the entire line permit op-
eration from a single power sup-
ply.

These versatile tubes are avail-
able at any desired frequency
from 50 GHz to 101 GHz, trim-
mable +=1.0 GHz. Standard 10
GHz tuning ranges are also avail-
able, as shown in the adjacent
table. Higher power output levels
and lower thermal coefficient
values can be supplied on special
order,

AVERAGE POWER VS.
FREQUENCY

QKK1148

Frequency GHz 50 53.5 57
Power (mW) Avg. 40 150 200
QKK1149 U
Frequency GHz 56 60.5 65
Power (mW) Avg. 40 120 100
QKK1150

Frequency GHz 64 69 74
Power (mW) Avg. 50 110 100
QKK1151

Frequency GHz 73 78 83
Power (mW) Avg. 50 100 70
QKK1152

Frequency GHz 82 87 92
Power (mW) Avg. 60 100 60
QKK1153

Frequency GHz 91 96 101
Power (mW) Avg. 30 50 30

Note 3
For maximum power output the

tubes should be matched to the load.
This can be done by incorporating an
E-H tuner between the klystron and
associated waveguide components.

These tubes will operate at up to
ten times rated minimum power over
a portion of their specified frequency-
band.

The output impedance of the reflec-
tor voltage supply must not exceed
100 K ohms under any conditions.

An O-ring is incorporated in the short
waveguide output section. This per-
mits the klystron to be safely im-
mersed in a liquid cooling bath for
optimum frequency stability.

Raytheon Company

Microwave and Power Tube Division
Microwave Tube Operation
Waltham, Massachusetts 02154




OPERATING CHARACTERISTICS — STANDARD TUNING RANGES*

Tentative Specification

Tube Type Number QOKK-1148 QKK-1149 QKK-1150 QKK-1151 QKK-1152 QKK-1153
Tunable Frequency R : 5057 56.65 64.74 7383 82.92 91101
Resonator Voltage (V) Max. 1800 1800 1800 1800 1900 1900
Re ¢ 1400 1400 1400 1400 1700 1700
P 50 50 50 60 60 60
Resonator Current (mA) Typical 40 40 40 40 40 55
Reflector R 40t0-600 -40to-600 —40t0-600 40 to 600  —40to 600 : 40 to-600
Ref v 150 to 400 -150 to—400 -180t0-300 ~-100to-300 —100to-300 ~150 to~350
Foc 20t0-300 -20t0-300 -20t0-300 -20t0-300 -20to-300 20 to -300
Focus Electrode Voltage Fixed (V) Typica 120 20 120 120 -120 -120
Electronic Tuning Range (Mc) Minimum 55 © 70 8 9 100
Power W) Minimem 25 2 2% 25 5 10
3 500 500 500 500 500 500
83 63 63 6.3 6.3 6.3
Filament Gurcent tmpst 20 20 20 20 20 2.0
Output Waveguide RG-98/U RG-98/U RG-98/U RG-99/U RG-99/U RG-99/U
Output Flanges (Mates with UG385/U  UG38S/U  UG38S/U  UG3B/U  UG3ST/U  UG387/U

*+]1.0 GHz trimmable tubes also supplied within any of the frequency ranges specified above.
Tubes operating at higher power output levels available on special order.

OUTLINE DRAWING QKK1148 TO QKK1153

FOCUS ELECTRODE

HEATER —
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Pins five and seven are internally connected through a resistor.
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RAYTHEON REGIONAL OFFICES EErsmsarsnmnsasisemsa s e

NEW ENGLAND AREA AND UPPER NEW YORK STATE

190 Willow St., Waltham, Mass. 02154. Tel. 617-899-8400

NEW YORK CITY AREA

210 Sylvan Ave., Englewood Cliffs, New Jersey 07632. Tel. 201-567-4911 — NYC Tel. 212-947-6400
SOUTH ATLANTIC AREA

104 Roesler Rd., Glen Burnie, Md. 21061. Tel. 301-761-0450

DAYTON AREA

333 W. First St., Dayton, Ohio 45401. Tel. 513-223-8128

MID-WEST AREA

3158 Des Plaines Ave., Des Plaines, lil. 60018. Tel. 312-296-6677

DALLAS AREA
Suite 609, Stemmons Tower West, 2700 Stemmons Expressway, Dallas, Texas 75207. Tel. 214-631-3745

WEST COAST AREA

12701 South Van Ness, Hawthorne, Calif. 90250. Tel. 213-757-3151
IN CANADA

Raytheon Canada Ltd., Waterloo, Ontario, Canada. Tel. 519-745-6831

IN OTHER AREAS OF THE WORLD
Raytheon Company, International Sales and Services, Lexington, Mass. 02173. Tel. 617-862-6600

BR-AY T HHE-Cr N COMPANY
4RAYTHEON=
MICROWAVE AND POWER TUBE DIVISION

Printed in U. S. A. 3-66
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Broadband Medium
Power Pulsed TWT’s




Broadband Medium Power Pulsed TWT’s

®  Minimum power capability
of 1 KW peak pulse.

#= PPM focused for smallest
size and weight.

®  Rugged ceramic-metal
construction.

®  Meet MIL-E-5400
specifications.

Raytheon announces a new
family of state-of-the-art travel-
ing wave tubes that combine
broad bandwidth with high duty
cycle and minimum power capa-
bility of 1 KW peak pulse.

These TWT's are PPM (peri-
odic permanent magnet) fo-
cused, resulting in the smallest
size and lowest weight tubes
available for this service. PPM
focusing also eliminates the
need for external mounts and
substantially reduces problems
of magnetic field interference.
Rugged ceramic-metal con-
struction guarantees highly re-
liable operation meeting MIL-E-
5400 Specifications.

Standard configurations and
electrical characteristics for
these tubes are given in this
bulletin. Special configurations
and characteristics are available
to meet specific requirements.
For further information and
technical assistance, please
contact your nearest Raytheon
sales office.

Raytheon Company

Microwave and Power Tube Division
Microwave Tube Operation
Waltham, Massachusetts 02154

New QKW1366 covers C and X-Bands in a single tube.

e
QKW1366 PERFORMANCE CHARACTERISTICS

Freq. Range (Gc) 5.0-12.0
Pk. Power Output (min) (KW) 1.0
Gain at Rated Po (db) 34-40
Duty Cycle (%) 2

Heater Voltage (V) 6.4

Heater Current (A) 3.0-44}"
Anode Helix Collector Voltaget (KV) 9.5-11.0
Pk. Cathode Current (A) 2.0
Helix Current (A) 0.4
Grid Biast (V) —-90
Grid Pulset (V) 160-270
Grid Current (A) 0.4
Depressed Collector Voltage (KV) 4.0
Mounting Position Any
RF Connectors TNC
DC Connectors Flying Leads AMP HA/HO3 Wire
Cooling Conduction
Weight (Ibs.) 4.25
Size — Height (in.) 1.75
Width (in.) 25
Length (in.) 11.25

fwith respect to cathode




QKW1132 QKW1269
QKW1276

QKW1309 QKW1095
QKW1070

QKW1070 QKW1269 QKW1095* QKW1132 QKW1309 QKW1276

2.0-4.0 2.9-3.1 4.5-8.0 7.0-11.0 7.0-11.0 8.5-9.6

Output (min) (KW) 1.0 2.5 1.0 1.0 1.0 15
33-36 33-36 30-36 34-40 34-40 34-40
2 3 15 1 2 2

6.3 6.3 6.3 6.3 6.3 6.3

3.75 3.0-5.0 5.0 2.5-4.5 3.0-4.0 2.5-4.5
8.5-9.5 8.5-9.5 9.5-10.7 9.5-11.0 9.5-11.0 9.5-11.0

Current (A) 2.0 2.0 1.75 2.0 2.0 2.0

Helix Current (A) 4 4 4 4 4 4

G None None —-90 —90 —-90 —-90

Grid Pulset (V) None None 350 160-270 160-270 100-270
None None 4 4 4 4

Cooling Forced Air Liquid Forced Air Cond. Cond. Forced Air
11.0 8.0 10 434 4.5 4.5

All Tubes: RF Connectors: TNC; DC Connectors: Flying Leads (AMP HAJ/HO3 Wire; Mounting Position: Any; See Outline
Drawings on Back Cover for Dimensions.

*8KVML;1895A TWT available with frequency range 4.0-8.0 Gc, duty cycle 2.0%, otherwise same characteristics as
KW1095.

twith respect to cathode.
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DESIGN PRINCIPLES
The unique feature of coaxial mag-
netrons is a built-in stabilizing cavity
that basically improves frequency
stability and increases tube efficiency.
Several important secondary effects,
such as better rf output spectrum and
longer life, are inherent in this design
approach. The cross-sectional view,
figure 1, shows how the anode vane
structure is coupled through slots in
the supporting back wall to the sur-
rounding (or coaxial) stabilizing cavity,
and then through a slot in the outer
wall of that cavity to the external wave-
guide load. By proper location of the
vane coupling slots, the efficient “pi
mode” rf pattern in the anode vanes
excites the desired TE,,, cavity mode.
The arrangement provides mode
stability without any anode straps, one
of the causes of low Q's and low
efficiency in conventional magnetrons
at frequencies of X-band and higher.
The unloaded Q is typically 5000 for an
X-band coaxial magnetron compared
to only 1000 for a conventional design.
The overall tube efficiency may be
raised from 359% up to 45%.

Longer life and better reliability re-
sult from the use of more vanes than
are possible in conventional tubes. At
high frequencies, where dimensions of
the anode resonant cavities are small,
these additional vanes mean larger
anode and cathode areas, and thus a
more conservative tube design.

Tuning is accomplished by moving
one end plate of the stabilizing cavity
to change its height. This is made pos-
sible by the fact that there are no cur-
rents at the cavity corners in the TEos
mode. Various tuner drive mecha-
nisms can be furnished, ranging from
a hand knob or mechanical gear train
to high speed voice-coil units for fre-
quency agile systems. Wide or narrow
band tuning from a closed-loop servo
voltage input is obtainable, offering the
system designer the utmost in versatil-
ity for present and future radar needs.

X-Band Coaxial Magnetrons

CATHODE

STABILIZING
[~ CAVITY

COUPLING SLOTS

OUTPUT
coumnaf 1
SLOT | \\ %

[~ ANODE VANES

MOVABLE _ | _F—-l rﬁ
i RF CURRENT FLOW IN
STABILIZING CAVITY
Figure 1.
FREQUENCY STABILITY

Pushing is the change in operating fre-
quency which results from a change in
the anode current of the tube. It is
caused by the presence of the electron
stream at the vane tips of the anode
resonant cavities. This effect is greatly
reduced in coaxial magnetrons, be-
cause the main element determining
the frequency is the high Q cavity, not
the low Q vane system. Pushing figures
are typically 1/5 to 1/10 of the values
for conventional type magnetrons.
Figure 2 shows plots of frequency vs.
anode current for a conventional and a
coaxial magnetron. Figure 3 displays
the resulting spectrum when pulses of
alternating amplitude are applied. Itis
clear that minor anode current varia-
tions can cause poor spectra, inter-
pulse frequency jitter, and intrapulse
FM unless the pushing figure is low.
Pushing for coaxial magnetrons at
X-band is below 100 KHz /fampere.

HING COMPARIS
AT 9GH: OPERATING FREwENCY

CONVENTIONAL

aFrequency — MHz
+ =}
T T
|
/ "

i | L L
0 5 0 18 20 % 20
Peak Current—Amperes

Figure 2. Plot of Frequency Pushing

RF Spectra RF Spectra
Coaxial Magnetron Pin-Tuned Magnetron

Current Pulses

Figure 3. Spectrum Shift from Anode Current
Pushing (pulses of alternating amplitude
applied)

Pulling is the frequency change
caused by variations in the external
load on the magnetron. It is usually
specified as the frequency excursion
observed when a 1.5 VSWR load is
moved through all phase positions.
This corresponds to varying reflections
from nearby targets or from moving
elements in the waveguide system of
the radar. Coaxial magnetrons have
typical pulling figures of 4 MHz at X-
band, or about 1/3 the value common
to older type tubes.

Spectrum Quality of coaxial mag-
netrons is generally better than that of
other tubes. Since it is closely related
to the AM and FM occurring in the rf
pulse envelope, the rf spectrum is im-
proved by the low frequency pushing
of the coaxial design. The spectrum
bandwidthis easily less than 2.0 /pulse-
width, and side lobes are at least 9 db
below the main lobe. Stability ex-

]



pressed as a percent of missing pulses,
due to either arcing or moding, is less
than 0.259% for any load phase position.
Figure 4 compares spectra of conven-
tional and coaxial magnetrons with a
poor pulse shape intentionally applied.
For the system designer, greater free-
dom of pulse shape is a welcome relief.

RF Spectra
Pin-Tuned Magnetron

§ v
RF Spectra
Coaxial Magnetron

Current Pulses

Figure 4. Spectrum Quality Comparison

LIFE

Coaxial magnetron life is longer than
that obtained with older X-band tubes,
because the cathode emitting surface
and anode vane tip area are much
greater. With more anode vanes and
larger cathode size, the emission den-
sity and vane tip power dissipation are
significantly lower, and the effects are
seen directly in less arc damage and in
betterlife. Typicaloperation of over 2000
hours is not uncommon. This means
less system down time, higher relia-
bility, and lower replacement costs.

EFFICIENCY

The low circuit losses and high rf
energy storage of the coaxial magne-
tron permit greater efficiency to be
achieved than in conventional tubes.
At both X and Ku band it is now pos-
sible to offer more than 409 efficiency
from magnetrons. This can be a signifi-
cant advantage in new systems, allow-
ing smaller power supplies and cooling
systems to be used. For many tube
replacement applications, however, the
power supplies already exist and have
fixed operating points. Also, the an-
tenna or transmission line may not be
able to handle increased rf power.
Therefore, the coaxial magnetron may
have to be specially decoupled to meet
existing system limitations. The result
is that the specifications do not always
reflect the full capability inherent in
the tube.

JITTER

One area in which special precautions
are necessary with coaxial magnetrons
is that of starting characteristics. Be-
cause of the time required for oscilla-
tion build-up in the high Q pi-mode,
excessively fast pulse rise times may
lead to misfiring and causeinterference
from other mode frequencies. A practi-
cal limit to the voltage rise time is 150
kV /usec. Itis good practice for a satis-
factory interface between X-band co-
axial tubes and the pulse modulator to
keep this down to 110 kV/usec when
possible. Under these conditions, the
tubes will start smoothly on each pulse,
and starting time jitter can be kept to
lessthan 10 nanoseconds rms.

Pulse-to-pulse frequency jitter on
Raytheon X-band coaxial magnetrons
is nominally about 50 KHz. Amplitude
jitteris less than 0.25 db.

Raytheon manufactures high power
magnetrons of both the conventional
and the coaxial varieties, and thus can
guide users to the best design for each
application.

TEMPERATURE

The tubes described in this bulletin
will operate properly in ambient air
environments from —50° to +-100°C.
The principal consideration is that
sufficient air be blown over the tube to
prevent the anode from getting hotter
than 150°C. As the temperature varies,
the size of the coaxial cavity and the
position of the tuning plate in the cavity
change so that the output frequency
shifts. Usually the shift is in a negative
sense, and the thermal factor is typi-
cally —0.25 MHz/°C. Where system
requirements are critical the thermal
factor can be reduced to a value of 0.1
MHz/°C by choice of materials with
expansion coefficients such that the
tuner plate moves in the coaxial cavity
to compensate for other dimensional
changes of the anode or cavity.

At a fixed thermal environment there
is an additional cause of thermal shift
in frequency. This is snap-on shift,
measured from the time pulse voltage
is first applied to the tube to the point
when the tube temperature stabilizes.
For the coaxial magnetrons listed, the
typical starting shift is about 5 MHz.
Values of starting frequency shift vary
from 3 MHz to 10 MHz, with the direc-
tion of shift changing randomly from
tube to tube. When it is desirable to
have low thermal starting shift, tubes
can be selected to be certain their shift
is below the required minimum.

VIBRATION AND SHOCK

Raytheon coaxial magnetrons have
been ruggedized to withstand the vi-
bration and shock encountered in air-
craft. The shock test is 30 g at 11
milliseconds. Vibration testing over
the 5 to 500 Hz range is conducted at a
level of 5 to 10 g depending on the
specified requirements. During vibra-
tion the frequency output of the tube is
monitored to ensure that peak-to-peak
frequency modulation is maintained
within specified limits, usually less
than 2 MHz.

GENERAL OPERATION

Heater power is reduced, once oscilla-
tion has started, until the sum of the
thermal input to the cathode from the
heater and from electron back bom-
bardment is sufficient to maintain the
cathode at its proper operating tem-
perature for long life. The amount of
reduction is dependent on the pulse
width and the duty cycle at which the
tube is operated. Correct values for
heater input can be supplied when the
pulse conditions are specified.

Pressurization is generally applied
to the output waveguide and input high
voltage area in the radar system, so
that typical atmospheric conditions are
maintained when high altitude is
reached. The range to be maintained is
12 to 45 psia. Although the output win-
dows are designed for ‘‘unpressur-
ized" operation, experience has shown
that at the 200 kW level, break-
down frequently occurs at discontinu-
ities in X-band waveguide. Therefore,
a waveguide pressurization of at least
20 psia is recommended for best sys-
tem reliability at the 200 kW level.

Special tube usage is sometimes
permissible outside ofthe performance
guidelines listed here. The data in this
booklet is intended to aid in the selec-
tion of components which best suit the
needs of a particular radar system, and
to appraise system engineers of tube
capabilities for future design planning.
If the tubes described herein do not
meet your particular requirements, it is
advisable to contact a Raytheon repre-
sentative to determine whether the
desired operating conditions are pos-
sible with an existing tube, or whether
a modest development can be carried
out to meet your needs.




QKH1495

The QKH1495 is a pulsed coaxial mag-
netron, air cooled, with an integral
magnet. It is mechanically tunable over
the range 8.5 to 9.6 GHz by means of a
worm-gear drive, which can be motor
driven. The QKH1495 delivers a mini-
mum peak power output of 200 kW.

Frequency ............... . ... 8.5 to 9.6 GHz mechanically tunable
PEaIC POWET DURDUL . 55 5 i s oo s v o seoss o5 v e s T i i e 200 kW min
PULSE WHARIY . v i 15 16w i i e om0 SR A, S R 0.2 to 3.0 usec
DORYCYCIE i v 55 5050 st s ) o 8 G681 1 0 0 46 B9 B up to .001
PUOISE VORBGE oo o momsmes wmmmn o s b i b mlalion 8257 55658 stecion s/ spmmions msnmiess 22 kV
Peak Current . ... ... ... . 275 A
Preheat VORAGE . oo ssivs s mmesinmes s ssmns s somm e s s/ 56 66 SERERH 13.75 V
Preheat Current ..............cciiiiiimiiiineiiinininee e 31A
WETGIE 55 rrrmmsins 5 5 oot i oo s S AR e e R, s el 0 v 14 Ibs
OUEPUE (..o s sisin s saenst 5 5 5005 8 5 Wi S & 5 W@ S 4ms & & ST &5 Go8 ¥ 5 o8 50 UG-52A/U
MNP . oo o onsr v St oa i o igirs B oo 3 s S S0 Jettron Products 90-000 series

Replacement for 7111/7008 family tubes
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QKH1578/8855

X

The QKH1578 is a pulsed coaxial mag-
netron, tunable over the frequency
range 8.5 to 9.6 GHz by a hand knob
with calibrated dial. The tube is rated
at a peak power output of 200 kW
minimum, is air cooled, and has an
integral magnet. It is a popular replace-
ment for tubes of the 7111 /7008 family,
offering better spectrum and longer life.

Frequency ............................ 8.5 to 9.6 GHz mechanically tunable
Peak Power Output . ...... ... ... ... ... ... .. ... i 200 kW min
Pulse Width . ............ . ... . . 0.2 to 3.0 usec
DU CVOIE e/ o iisis s s issimsoi i 5 sy & S0 ¥ 5B B . GBI SO0 659 up to .001
POISE VOIRAGE: - e v v comi s osmuir s s a5 o & sl 65 s 5 3 6 ¥ 5 B § 5606 5 3 9008 £8 W0 £ 958 22 kV
PEAK CUEFETIY « v o 5 w5 oo 56 B 6 € Su50d8 o Bimt £16 poot 55 6 600 B % Riowns .t 09 » im0 275A
Preheat VOIRagon ; co o : mm s s s o8 Gond s o o o s u o paston s sisasiss v o s o € nars o i 13.75 V
Preheal CUITEIE . ... : o ciccs s oo s 5608 5wl 50 s a3 apel ¥ & 8655 3 SIEV6 & 5 W 5 5 9158 3 31A
WEIGNTE v oo mm 550 5 5 5 it 5 5 s 5 6 308 o & Gwal § 5 SR80 5 5 OUSLE S & 000 5 % 0030 1016 2 3 60 14 |bs
OUURPIUR i 6 o o 6 e o & oo b 005000 o 030 A0 B0 0 0 L 6 0 0 3 UG-52A/U
VAPIE 5o 0 s sy 3 5 o o5 or 5 5 e 5 D B0 § F B 5 5 Buma = o Jettron Products 90-000 series

Replacement for 7111/7008 family tubes
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QKH1512/USAF304

The QKH1512/304 is a pulsed coaxial
magnetron intended as a modern re-
placement for the widely used X-band
RK6249 tube. It delivers a minimum
peak power output of 250 kW, and is
mechanically tunable across the fre-
quency range 8.5 to 9.6 GHz with a
worm-gear drive, capable of being
motor driven. The tube includes an
integral magnet and is air cooled.

Frequency ............ ... ... ... ....... 8.5 to 9.6 GHz mechanically tunable
Peak Power OQutput .............. .. ... . ... .. i 250 kW min
Pulse Width . ... ... ... ... . . . . 0.2 to 3.0 usec

Y CyCle . up to .001
RIS EVOIAGR: ovni i 5« vy a5 w5 4000 w8 2 om0 o 5 3 wmyn & 5 05 3 0 3 (S0 0 5 30908 108 8 0 & 27 kV
Pealkc CUrrent .. ;cvsssmarssnusinousamosssSusssmesssomsss s e arsss 30 A
Preheat Voltage . :cmwassmmss e mmss s maassmasshmpaisms s pmissn@aisg 9.0 V
Preheat Current . ....... ... ... .. it 140 A
Weight ... 19 Ibs
OURPUL . .. UG-52/AU
IDPUR i vvmmrsrmmnssames s Ea T4 p @i 35008 pAEEa BRI E I ME LS Flying Leads

Replacement for RK6249
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Mctween 9.0 and 9.6 GHz. The minimum

QKH1553

The QKH1553 is a fixed frequency,
pulsed coaxial magnetron, designed for
operation at 9245 MHz. It can also be
furnished at any desired frequency
;eak power output rating is 75 kW.
Tube is cooled by air and by con-
duction through the mounting surfaces,
and contains an integral magnet.

FreqUenty o s messrmss s 5o 053 65 856 S@ s 555 858600585 505 85 i 159 206 9245 MHz
Peak Power Output ... .......co56c0messmsisimesssmansnmngssms 75 kW min
Pulse Width . .. ... ... . 0.2 to 3.0 usec
DULYIEYEIR! w15 5 ¢ 555 55 s v s s 5 0 s 5 v i 00 o s 6 s 0.6 5 03 0 0 3 up to .001
PUISE VOIVATIE! 15 555 505 555 o 5 5 6 100 0 86 8 (905 8 8 900 5 6 5 5 15 5 § 8 1609 g 5 16 042 f 4 % st 0% 4z & 15 kV
Peak:CUTEent ... o oo o s s nuii 55685 §3 G @IS 2B a5 PITI S 8555 SFEFR PRI FE T8y 135 A
Preheat Voltage . ..... ... ... ... ... ... . . . 6.3V
Preheal 'CUITeNt: oo v sma s mim sy m g s s 5 as s o0 ae s a0g s s =5 s 5 6 g ey s o 29 A
WBIGRE . o v v o i o e s s i 65 8 ol 65 R0 5 5 AT 85 40 6 0 0 6 6 4 5 B 0 7.5 lbs
OUIPUL . . UG-52A/U

2.088 4725
MAX MAX
| |




QKH1592

The QKH1592 is a pulsed coaxial mag-
netron, air cooled, with an integral
magnet. It is a fixed frequency tube
which is usually built to operate at
9.375 GHz. However, it can be delivered
to oscillate at any frequency from 9.0 to
9.6 GHz. The minimum peak power out-
put rating is 70 kW, suitable as a re-
placement for the 4J52 magnetron.

MATES

WITH INPUT CONNECTOR

JETTRON PRODUCTS INC.
SERIES NO. 90-000

FERGUETICY vt simsuionin s i st @it § 3 o0 15, s W Welids 5 ol s 9375 = 30 MHz 2156
Peak POWEY OQUDUL « s v s s 5 s o 3 ooiyst 5 « Bionsy s s 520/ BR008 § 5w s S0 70 kW min .
PUISe WidIh .. .« cmes ommis smm s 555056 § Bo66 wia & 5oa0s £ 5 5050 53 999 5 0.2 to 3.0 usec ] L:,_l
DUICTEIE: 51555 5 01055 00 6 5 05054 5 A1G0E T B8 a3 56 BRLA & G0 5 3 GEIRE £ Ees up to .001 ;
PUISE VOIBGE . ... ...\ttt et e 15 kv WJ_’?N 3% \
Peak CUIrent ... ... ... 15 A + 2
Preheat VORAGE .o s « w3 som 55 ms 55 9oom s 6 s s 5 @85 5 706 53 51908 5 3 @8 § 8 126 V e
Preheat Current . ... ... ... ... . . . 22 A ‘
WBTERIE . v i oo s st o s o 5. om0 s a1 oo 3 umtn s 6 it 6.2 Ibs C — T
0utput ...................................................... UG-52A/U \—MATES WITH MODIFIED
INPUL © oot Jettron Products 90-000 series CHOKE [FLANGE: UG:528/U
Replacement for 4J52
QKH1505 ~————— 5937 g
The QKH1505 is a 65 kw pulsed co- ® | ®\
axial magnetron, mechanically tunable ;
over the frequency range 8.5 to 9.6 GHz. 3625
It is air cooled, has an integral magnet o @ 3 T MAX.
and is designed to provide improved :
performance in systems using the e
conventional type 6543 magnetron. @ ®) |

FEOQUBIICY! oussoisenivimmmodiiiass 5laiarate suies & 8.5 to 9.6 GHz mechanically tunable
Pealki POWer OUIDUR . o 5o i 45000 8.8 5 B 580506 &R on srinsis st mim smet st 65 kW min
Pulse Width . . ... ... ... . .. . 0.2 to 5.0 usec
Duty CyCle ... .. up to .001
PUISE N OIAGE) .0 0s100mins wnmmsma srams stymmarsns o B a6 s 5565 485 SRS S S A e 15 kV
PEaKICUITENE 510250 a0 2 Sr15.5 6 6 3005 00 6 B £ 10 B o i ceinnd Sl csasfiic 15 A
Preheat Voltage ............. ... . ... . i 126 V
Preheat Current . ... ... ... . . ... 22 A
WG o coimsiisioomiinonyaimsmensie mmsmet st ommsiis i P ] 86 L8 S ) G T L B B8 6.5 Ibs
OQUEPU 00 10 5w v s o 503008 £ R R B B A B G GRS S E B VRS £ UG-52A/U
IOPURL o 0o omsmomimmnns mravmscsiors sem s e s B RS Jettron Products 90-000 series

Replacement for 6543.

MATES WITH INPUT CONNECTOR
JETTRON PRODUCTS INC.
SERIES NO. 90-000

MATES WITH MODIFIED
CHOKE FLANGE UG-52B/U




Types of Tuners

Frequency tuning of coaxial mag-
netrons is accomplished by moving
one end plate of the stabilizing cavity
(see Figure 1). The mechanism for
moving the end plate can be any one of
several types. The Raytheon tubes
listed in this catalog have tuner drives
which were designed to meet specific
requirements. It is possible to modify
them, or adapt other tuner drives to
these tubes to meet customers’ needs.
A brief guide to the more common
types of tuners is provided here as an
aid to design planning.

are
recommended by Raytheon as offering
P.\:e best all-around combination of
rsatility, accuracy, life, and reliability.
Here the tuner shaft is moved by a
servo-controlled, electro-magnetic
coil, similar to that in a loudspeaker.
The input voltage amplitude, wave-
shape and frequency determine the
tuning curve of the magnetron. Thus,
the output frequency can be truly volt-
age-controlled.
The same tuner can be used to cover
the full frequency range of the mag-
netron, or any part of that range.Wave-
shapes can be triangular, sinusoidal,
trapezoidal, etc. Power consumption is
low, resistance to vibration is excellent
(within 4 MHz at 5g) because of a
corrective feedback loop, and fre-
quency readout accuracy is also good
(within 2 MHz). There are no fluid seal
or mechanical wear problems, as in
 earlier types of tuners, to reduce reli-
ability. Wide-band tuning at speeds of
50 cps or narrow-band tuning (30 MHz)
at speeds up to 200 cps are possible.
Raytheon therefore recommends this
as being the most versatile and reliable
tuner for frequency agile magnetrons.

VOICE COIL
N S

TUNABLE
CAVITY

are often provided on
tubes, such as the QKH1495, per-
mitting the operating frequency to be
set to any desired point in the range
by simply turning a hand knob. This
rotates a screw, which moves the tun-
ing plate up or down in the stahilizing
cavity. A calibrated dial on the knob
furnishes a frequency reference. These
tuners are not intended for high-speed
or remote-controlled use, but are the
simplest, most reliable, and least ex-
pensive of any type.

.

2 I ! ve ¢ A
worm-gear arrangement is attached to
the main drive screw of some tubes,
like the QKH1578/8855, to give finer
control on the frequency setting. This
also permits a motor drive to be con-
nected to the tuner for remote servo
control. The gear-driven tuners are an
inexpensive, fool-proof means of re-
adjusting tube frequency from a distant
location.

have been
used successfully for fast tuning over
narrow ranges (80 MHz at 300 cps) in
certain miniature magnetrons, where
tuning elements are very small. A coil
is mounted on the reed, located in a
magnetic field and driven by externally
applied voltages. When applied to co-
axial magnetrons, the typical tuning
ranges have been narrow (20 MHz at
600 cps rate). In comparison to other
rapid tuners, the size and drive power
are low with this system, but the avail-
able tuning range is short, the tuning
curve shape is quite restricted, and the
tuner is sensitive to certain vibration
frequencies. For fast tuning of coaxial
magnetrons, Raytheon prefers the
voice-coil method described previ-
ously.
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Motor-Driven Cams were first ap-
plied to Raytheon magnetrons 20 years
ago to obtain rapid frequency changes.
In recent years, this scheme has been
adapted to coaxial magnetrons. Some-
times two motors are used to achieve
both narrow and wide-range tuning.
The size, power consumption, wear
life, and frequency readout accuracy
(for L.O. tracking) can present prob-
lems with this type of tuner, although
improvements are possible. Again
the versatility of the voice-coil tuner
is preferable.
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CATHODE RAY TUBES AND

DISPLAY DEVIGES
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CATHODE RAY TUBES

All standard tubes — All popular phosphors

RADAR EQUIPMENT CATHODE RAY TUBES
(Magnetic Deflection) =.q :
TYPICAL NOMINAL
FACE TYPE OF ANODE CUTOFF
TYPE PLATE FOCUS VOLTAGE VOLTS
5AHP Round Electro. 7,000 50 NOTES
7ABP Round Electro. 7,000 65
10KP Round Mag. 9,000 50
12ABP Round Electro. 10,000 50 High resolution, good depth of focus.
12DP Round Mag. 7,000 50
16ADP Round Mag. 12,000 45 Metal envelope.
CK1352P 16” Round Electro. 12,000 55 Metal envelope, high resolution, good depth of focus.
CK1355P 7" Round Electro. 7,500 47 Special high altitude anode connector, close mechanical
tolerances on bulb outline.
OSCILLOSCOPE CATHODE RAY TUBES
(Electrostatic Focus and Deflection)
TYPICAL NOMINAL DEFLECTION SENSITIVITY TYPICAL
FACE POST ACCEL. CUTOFF V dc/inch ANOCE
TYPE PLATE VOLTAGE VOLTS D1-D2 D3-D4 VOLTAGE
3ADP Round 4,000 70 150 65 2,000
3UP Rect. — 82 275 264 2,000
5ADP Round 3,000 45 45 34 1,500
7AEP Round 4,000 60 91 75 2,000
FLYING SPOT SCANNER CATHODE RAY TUBES
Optically flat face plates, high light intensity output, useful
for photographic applications. (Magnetic Deflection Types Listed.)
TYPICAL NOMINAL
FACE TYPE OF ANODE CUTOFF
TYPE PLATE FOCUS VOLTAGE VOLTS NOTES
5AKP Round Mag. 30,000 110 Triode gun
5CEP Round Electro. 20,000 55 High resolution — .0015” spot size at 10uA.
5WP Round Electro. 27,000 70
5ZP Round Electro. 27,000 70

e e B T e B e e P o S wiom
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AND DISPLAY DEVICES

Custom modifications and special versions

SPECIAL DISPLAY DEVICES

TYPICAL NOMINAL
FACE TYPE OF ANODE CUTOFF
TYPE PLATE FOCUS VOLTAGE VOLTS
NOTES
7BUP 7" Round Electro. 7,500 53 Spechial higlh alltitude anode connector, high resolution, close
mechanical tolerances on bulb outline, magnetic deflection.
CK1379 10” Round Electro. 10,000 50 Two optically-ground rear windows for projecting a super-
[ljmp?sed pattern on screen, and photographing composite
isplay.
CK1395P 24" Rect. Electro. 14,000 45 Combination magneticand electrostatic deflection for alpha-
numeric displays. Also available in many other bulb sizes.
CK1409 —_ Electro. 2KV 30 %Z(l) sggm?nt radial resolution type for fast beam switching.
ectrical output.
CK1413 5:’/ Mag. 40,000 50 High brightness projection cathode ray tube.
CK1414 2 Electro. 1,200 40 Monoscope with alphanumeric characters. Electrical output.
HIGH RESOLUTION CATHODE RAY TUBES
The following types are examples of Raytheon’s capability to manufac-
ture high resolution cathode ray tubes. (Magnetic Deflection Types Listed.)
TYPICAL NOMINAL
FACE TYPE OF ANODE CUTOFF
TYPE PLATE FOCUS VOLTAGE VOLTS NOTES
5CEP Round Electro. 20,000 1515)
10AKP Round Mag. 8,000 50
CK1352P 16" Round Electro. 12,000 55 Metal envelope, 0.008” spot size
CK1381P 16" Round Electro. 14,000 50 Glass envelope, used in FAA RBDE-5.
RECORDING STORAGE TUBES AND ASSOCIATED COMPONENTS
Following are representative types. Versions highlighting resolution or characteristics are available.
Raytheon Recording Storage Tubes are electronic input,
electronic output cathode ray storage devices. Electronic
storage is accomplished by electron charge of a dielectric
material. These tubes feature fast writing, long storage, fast
erase and immediate readout capabilities. Because of the
high resolution characteristics of these tubes, high quality
detailed information can be stored. Miniature tubes in
development.
STORAGE TYPICAL
TYPICAL | NOMINAL SCREEN RESOLU-
CATHODE ANODE CUTOFF | OPERATING TION
TYPE |RAY CONSTRUCTION| VOLTAGE | VOLTS VOLTAGES (TV Lines) NOTES
CK1500 Single Gun 3,500 50 10 to 500 1500 ‘Sequential writing and reading.
CK7571/ Single Gun 3,500 30 10 to 500 1200 Sequential writing and reading.
QK685 Mag. Deflection
CK7702 Dual Gun 3,500 10 to 500 1400 Capable of simultaneous write, read and gradual
Mag. Deflection erasure (for electrostatic dynamic focus).
CK1383 Dual Gun 4,500 10 to 500 1400 Capable of simultaneous write, read and gradual
Mag. Deflection erasure (for magnetic dynamic focus).
CK1519 Dual Gun 3,500 50 10 to 500 1400 Miniature version of CK1383.
CK1521 Single Gun 3,500 50 10 to 300 2200 Ultra-high resolution. Very fast erase capability.
Mag. Deflection
CK1535 Dual Gun 2,500 10 to 600 1200 Narrow neck, high efficiency, magnetic sweep.
CK1537 Single Gun 2,500 10 to 500 1200 Narrow neck, high efficiency, magnetic sweep.

COMPONENTS DIVISION, INDUSTRIAL COMPONENTS OPERATION, 465 CENTRE ST., QUINCY, MASSACHUSETTS 02169



Regional Sales Offices

CALIFORNIA

Suite 520

2930 West Imperial Highway
Inglewood, California 90303
Tel.: 213-757-0251

TWX: 910-321-3964

120 El Camino Real

San Carlos, California 94070
Tel.: 415-593-1021

TWX: 910-376-4395

ILLINOIS

3158 Des Plaines Avenue
Des Plaines, Illinois 60018
Tel.: 312-296-6677

TWX: 910-233-2780

MARYLAND

104 Roesler Road

Glen Burnie, Maryland 21061
Tel.: 301-761-0450

TWX: 710-861-0505

SP-1175

MASSACHUSETTS

130 Second Avenue

Waltham, Massachusetts 02154
Tel.: 617-899-8080

TWX: 710-324-6568

NEW JERSEY

475 South Dean Street
Englewood, New Jersey 07631
Tel.: 201-567-4911

TWX: 710-991-9741

(In Manhattan dial 947-6400)

OHIO

333 West First Street
Dayton, Ohio 45401
Tel.: 513-223-8128
TWX: 810-459-1635

TEXAS

Suite 609, Stemmons Tower West
Dallas, Texas 75207

Tel.: 214-631-3745

TWX: 910-861-4918

WASHINGTON, D. C.

1000 Sixteenth Street, N.W.
Washington, D. C. 20036
Tel.: 202-638-5200

TWX: 202-965-0658

CANADA

Raytheon Canada, Ltd.
400 Phillips Street
Waterloo, Ontario, Canada
Tel.: 519-745-6831

TWX: 610-365-3469

IN OTHER AREAS OF THE WORLD

Raytheon Overseas, Lid.

141 Spring Street

Lexington, Massachusetts 02173
Tel.: 617-862-6600

TWX: 710-324-6568

Telex: Waltham 92-3455
Cable: Raytheonex

PRINTED IN U.S.A.
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TYPICAL OPERATION
MAXIMU
5 ELECTRONIC
TUBE FR:%‘:‘EGN:Y FREQUENCY | WAVELENGTH P°WE‘ng"’" e REFLECTOR B ol e TUNING CURERA: TYPE OF TYPE OF :;L:,EPS: TYPE OF TUBE
AE.REF.
. TYPE - ) iy POTENTIAL PgrrerE[d- POTENTIAL Bt 5 AT 6.3V CAVITY TUNING et eliNG BASE TYPE
¢ 3 Average | Minimum (D.C. Volts) (D.C.Volts)| (D.C. Volts) P°T":’c')"5' (amps)
.55-2.3 15 20.0 160 50 —235 325
Mechanical Coaxial Pee Wee
RK5837 1.1-3.0 2.2 13.6 60 20 rlis 300 ol g T e 0.675 External ot Rable A Pin RK5837
1.5-3.8 3.0 10.0 40 15 325
3.75 —30 to —60
.550-2.3 .8-2.2 325
13.0 125 50 —250 to —330
PKEBM6 0 ) 0.625 RK6BM6
26.0 40 10 —20 to —60
1.1-3.0 1.15-2.75 300
10.9 60 20 —275 to —355
RK6BMGA e TR S e TR e T e | RSP L (SR | IRl e o 325 RKEBMGEA
Same Characteristics as RK6BM6 — Pulsed Version
RK5777 .6-2.35 .95-2.35 31.6-12.17 160 100 —50 to —625 400 Oto5 8 min. 0.985 7 22"_'5??.‘1.“9. RK5777
| RK6133 1.5-3.75 3.458-3.592 8.67-8.35 140 95 —182 to —277 300 300 20 min. 0.650 Inteorme?iate RK6133
cta
| rk2k2s 1.8-4.0 3315-3680 9.06-8.16 100 80 —145 to —300 300 300 20 min. 0.660 4 Pin RK2K28
- 5 e I Self Phenolic
RK5981 1.245-1.46 1.245-1.46 24.1-20.5 100 40 —30 to —220 o - Amtion IO A 2.5 min. 0.455 Comaindd Metharion ator BhH RK5981
RK5778 1.8-4.62 2.14-4.62 14.0-6.52 150 100 —50 to —460 300 -5t05 8 min. 0.985 External Shpasivie P kg RK5778
1.6-4.0 29 12.0 121 —236 Mechanical Pee Wee
- Inductive 4 Pin
21207 14.2-13.8 45 25 | —30to—60Q |
RK6BL6 2.0-4.5 T r 300 oW e LT e e PR 0.675 RK6BL6
4.225-4.355 7.1-6.89 72 25 —250 to —330
S e e RS (EETPRNDS S NP0 [PRais e U
11 1.6-4.0 2:5 12.0 121 S RG . L e e RS A BN
2.11-2.17 14.2-13.8 45 25 —25 to —55 6 min
RK5836 2.0-4.5 300 10 0.675 RK5836
l 4.255-4.355 7.1-6.89 72 25 —240 to —320 6 min
T R S P e B et ] e I SRS Ll e
Special Sml.
2.5-4.5 12.0-6.67 150 50 —80 to —400 F000! | [ 5 5 el > s MR Mica Filled
RK5721 2.0-12.0 4.29-8.34 6.98-3.60 125 100 —50 to —625 1000 41018 12 min 0.580 Bakepte 4,510 RK5721
6.87-11.0 4.37-2.73 40 20 —120 to —450 1250 s L el s rhasgtie ®
. Self Mechanical Phenolic
RK726B 2.883-3.173 3.0 10.4-9.45 150 110 —60 to —160 A00 L | hkaehor ., | 25 min 0.440 e Mained Casasitive \Wafer 8 Pin RK726B
External Mechanical Special Sml.
RK6236 3.8-7.6 4.29-1.5 6.98-4.01 125 90 —60 to —510 1000 41018 10 min. 0.580 Inductive Mica Filled RK6236
Bakelite 4 Pin
i Ate = Self Mechanical Phenolic
RK726C 2.7-2.96 2.8 10.7 100 85 75 to —135 SOUAT™ L. - sy e 25 min. 0.440 Gt o Caactiva \Water 8 iR RK726C
1175 150 —100 to —175 300 300 20 min.
RK6043 2.95-3.275 3.2 9.38 0.650 RK6043
50 25 —40 to —100 250 250 25 min.
RK726A 3.173-3.400 3.173-3.4 9.45-8.8 140 100 —100 to —210 3007 el it 25 min. 0.440 RK726A
RK2K29 3.4-3.96 3.56 8.43 106 85 —75 to —180 200 L fo sk 28 min. 0.440 RK2K29
RK2K56 3.84-4.46 4.15 7.23 100 80 —85 to —150 B00% =1 28 & SoEN 30 min. 0.440 RK2K56
l QK381 4.1-4.45 4.3 6.98 4.5 3.0 —67 to —87 REO e 30 min. 0.440 QK381
DWIKD) 424491 - 4575 6.56 115 75 —120 to —180 800" L UE L e 1 30 min. | 0.440 RK2K22




-~ LR e e s R i * ped >~ 7 v
e o8- T " External | Mechanical Pee Wee 4
. 4.3-4.45 6.98-6.74 e 5 20 to —50 inductive 3 Pin ?
4 i 5 —65t0o—110 ) =
RK2K48 4.0-11.0 69-7.2 4.35-4.17 55 | A o | < A 0.575 l | | RK2K48
20 —175 to —235 ¥ .
10.55-10.85 2.84-2.77 20 —240 to —300 A
Self Mechanical Coaxial to Phenolic
RK6115A 5.1-5.9 5.5 5.46 100 70 —115 to—175 200 M 30 min 0.440 Cosione | Samstitl - IR Wafer &:bin RK6115A
QK412 5.1-5.9 5.5 5.46 100 70 —160 Approx. o, P W, o b S e 0.440 QK412
4 - - e Kly.-.470 Thermal Coaxial to
RK6037 5.12-5.43 5.28 5.68 30 20 80 to —160 300 0 to —200 40 min Tuner. 825 Dbt o B & Aot RK6037
QK754 5.925-6.425 5.07-4.68 1300 | 1000  |—280to—450 R LT 40 ave 0.675 il o QK754
QK461 5.925-6.45 6.2 4.83 120 100 —75to —175 08, LI R . 30 min 0.440 QK461
RK7158 5.925-6.45 6.2 4.83 120 100 —195 to —275 300 M 20 ave 0.440 RK7158
5.850-6.350 6.1 —50 to —150
QK549 4.83 120 90 00 et | 15 0.440 K549
5.925-6.425 6.2 —150 to —310 e Q
RK5976 6.2-7.425 6.75 4.45 110 85 —78 to —158 i e SN 32 min. 0.440 RK5976
RK2K26 6.25-7.06 6.66 4.51 100 80 —70to—115 O e 32 min. 0.440 RK2K26
QK755 6.575-7.125 6.85 457-4.37 1300 1000 —200 to —450 TE0 5 Kk Sl sl T 40 ave. 0.675 QK755
S 6.5-6.8 6.65 o 60 40 —50 to —150 K531
: 300 18 Bl e i 15 min. 0.440
6.575-6.875 6.725 120 90 —165 to —275 >
6.8-7.05 6.9 60 40 —50 to —150
QK532 4.28 960 LI 15 min. 0.440 QK532
6.895-7.125 7.0 120 90 —150 to —310
I
| QK757 7.125-7.65 7.39 4.22-3.93 1300 1000 —200 to —450 TR e e 35 ave. 0.675 QK757
[ 7.0-7.65 7.32 60 40 —50 to —150
QK623 4.06 1o, R Pt T T 15 min. 0.440 QK623
7.125-7.65 7.39 120 90 —187 to —380
Coaxial to
7.05-7.845 7.45 60 40 —70 to —200
QK752 4.22-3.88 300~ 5, i b 15 ave. 0.450 e QK752
) 7.125-1.77 7.5 120 90 —130 to —350
QK758 7.125-1.75 7.44 4.22-3.88 1300 1000 —200 to —450 750 35 ave. 0.675 L QK758
, 7.05-7.125 7.09 100 65 —125 to —200 RGO/
B HKesse | T 4.45 300 < e s 18 min. 0.440 | RK6586
! 7.125-8.125 7.625 140 80 —125 to —200
. QK645 7.125-8.5 7.8 4.22-3.53 200 120 —160 to —225 ST s RE 18 min. 0.440 QK645
? 6.87-9.2 4.37-3.26 80 45 —90 to —420 External Mechanical Coaxial Special Mica
. RK6390 6.87-10.75 1250 21016 6 min. 0.580 Inductive Cable Filled Bake- RK6390
; 9.2-11.0 3.26-2.73 80 45 —115 to —360 e i lite 4 Pin
Self Mechanical \X aveguide Phenolic
" QK753 7.75-8.4 8.1 3.88-3.58 115 90 —75 to —145 BOgRYIL] g Lk 25 ave 0.450 Contoinedl | o A Sl 30 QK753
QK759 7.75-8.4 8.1 3.88-3.57 1300 1000 —200 to —450 o T G SRR ] 35 ave. 0.675 QK759
W d Molded
QK646 8.5-10.0 9.3 3.23 70 25 —85 to —225 SOGN - | 48 min 1.20 ayemuioe e QK646
RK6310 8.5-10.0 9.3 3.23 70 25 —85 to —225 8001 Tl s e 48 min 1.20 pe;g’,‘/ne"— RK6310
RK6312 8.5-10.0 93 3.23 70 25 —85 to —225 OO RN . e 48 min 1.20 S ged RK6312
RK6316 8.5-10.0 9.3 3.23 70 25 —85 to —225 1o AR e 48 min 1.20 ' RK6316
Coaxial to Phenolic
32 20 128 to —183 55 ave. :
RK2K25 8.5-9.66 9.37 3.21 ooty e 0.440 \’R"g"ﬁgl/“ge Wafer 8 Rin RK2K25
g 22 15 —175 to —120 64 ave. 7
| RK2K45 8.5-9.66 9.66 3.1 32 20 —95 to —145 300 —35to+15 70 ave. 0.762 % i RK2K45
| RK6116 8.5-9.66 8.5-9.66 3.53-3.11 32 20 —95 to —145 300 0 to —280 70 ave 0.50 RK6116
RK6845 8.5-9.66 8.5-9.66 3.53-3.11 32 20 —95to —145 300 0 to —280 70 ave 0.50 RK6845
RK6940 8.5-9.66 8.5-9.66 3.53-3.11 32 20 —95 to —145 300 0 to —280 70 ave 0.50 RK6940
Mechanical
QK414 9.66-10.25 10.0 299 —128 to —183 300l ephtide o ol 0:440 i QK414

a

INFORMATION ON GCLASS\..IED TYPES IS AVAILABLE
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- KLYSTRON OSCILLATORS

F 4

e ‘)PICAL OPERATION
TUBE FREQUENCY. | oooiency | WAVELENGTH P°WE(R :’V":"UT REFLECTOR TR CoM IRl ELIONING S in: TYPE OF TYPE OF ;L:,EPS: TYPE OF !..'us:
TYPE RANGE srl R i POTENTIAL POTEN- | pOTENTIAL bﬁ&':s:-v; AT 6.3V CAVITY TUNING | gusLineg BASE TYPE
¢ {Eme) Average | Minimy { (D.C.vols) (D.C.Volts] (D-C. Volts) e ) 1
QK448 | | 12.0-13.8 120-13.8 25-217 85 50 | —15to—215 T TR 60 min. b oAt i Mechanical INERTG ,,,:;g;‘;ggg,e QK448
QK510 | [ 12.0-138 120-13.8 2.5-2.17 85 50 —100 to —275 300 Lo e 60 min. 0.440 3E QK!IO
RK6178 ¥ | 15.75-16.25 |15.75-16.25 1.95-1.84 25 20 —100 to —200 300 BLEETE 75 min. 0.440 RK6178
RK6573 15.5-17.0 155-17.0 2.0-1.76 250 420" —60to —210 300" RG bl s s 75 min. 0.440 RK6573
QK306 18.0-22.0 18.0-22.0 1.66-1.36 40 10 —80 to —220 1800 —20 to —100 40 ave. 0.580 \’ggv_‘;%“/‘ﬂe QK306
#RK6253 18.0-22.0 18.0-22.0 1.66-1.36 40 10 ~80 to —220 1800  [—20+to—100 40 ave. 0.580 RG-66/U *RK6253
RK2K33 22.0-25.0 220-25.0 1.36-1.20 40 10 —80 to —220 1800 —20 to —100 40 ave. 0.580 RK2K33
ARK6254 22.0-25.0 220-25.0 1.36-1.20 40 10 —80 to —220 1800 | -20t0—100 40 ave 0.580 *RK6254
A ORASIA 245-215 245-27.5 1.22-1.09 40 10 —50 to —250 1800 | —20to—125 40 ave. 0.580 ARRIIA
e 27.27-30.0 1.1-1.0- 20 10 | —50to 200 2250 —20 to — 250 45 ave. 0.580 V,{g‘{g%‘;‘ﬁg I QK289
RS0 o 29.7-33.52 1:01-.895 20 10 —50 to —200 2250  |—20to—250 45 ave. 0.580 QK290
Gl SR e 33.52-36.25 .895-.826 18 5 —50 to —200 2250 |—20t0—250 45 ave. 0.580 QK291
k288 | 343-353 343353 | 875-850 | 20 | 10 |-110to—210 | 2250 [-50to—180 | 50min. 0.580 | ok2ss
ol e | Rl 35.1-39.7 .855-.755 10 8 —50 to —200 2500 -20 to —200 45 ave. 0.580 QK292
K293 34.9-42.8 37.1-42.6 .810-.704 5 —50 to —200 2500 —20 to —200 e 0.580 \’,‘{g"_g%‘i/*ﬂe QK293
QK294 40.0-51.8 _ 41.7-50.0 approx | .71-.60 5 —50 to —200 3000  [—20to —200 s 0.580 QK294
QK295 AL ;ggf;x'fescgfg"f'g’ By ol To be specified —50 to —200 3000 20 to —200 0.580 “gg‘fggg‘j,'ge QK295

*x UG-425/U Flange

geteristics of

ward wave oscillators

S GENERAL CHARACTERISTICS ABSOLUTE MAXIMUM RATINGS
Delay Line !
Negative :
Type Frequency Voltage Control Delay Line Anode Anode RF Power Heater Heater Delay Line Delay Line
Range Range Grid Current v SN mW A v ity
Mcs A\ v mA
QKBE91 2000-4000 150-1500 0-100 15-45 100-250 0-20 70-1000 6.3 155 1600 45
QK528 3600-7200 150-1500 0-100 10-45 50-175 0-10 20-400 6.3 1.0 1600 45
QKB747 5200-5900 300-800 0-100 20-40 100-250 0-20 100-200 6553 1.0 1600 45
RK7407 6700-11,400 20-300 0-250 15-35 100-200 0-20 20-300 6.3 1.3 1600 35

The values specified above must not be exceeded under any service condition. The
ratings are limiting values above which the serviceability of any individual tube may be
impaired. It does not necessarily follow that combinations of maximum ratings can be
attained simultaneously.

The tubes listed are’ medium power, backward wave oscillators of the “O” type,
designed for C\W or pulsed operation over the bands indicated. A control grid normally
at cathode potential for C\W operation, facilitates low voltage pulsed or amplitude modu-
lation. The control grid must never be operated positive with respect to the cathode.

Adequate clearance must be maintained between the tube magnet and ferromagnetic
materials or other magnets to avoid deterioration of the tube’s gauss level. In general, a
4” clearance between the tube and magnetic materials is sufficient. The tube should not
be subjected to external magnetic fields in excess of 150 gauss.

The cooling-system capacity must be sufficient to maintain the delay-line tempera-
ture below 100°C and must be in operation before the application of the above voltages.



actervistics

gnetron oscillators

TYPICAL OPERATION

= MIN. PEAK PEAK :
FRE- } PULSE HEATER HEATER
NUMesr |  FREQUENCY queNcy W cuass paohn | NeeeE  SNOPR. | wioww § EEEX" 'VOLY. | CURRENT SIELD | wEIGHT COOLING ouTPUT s
(kw) (kv) Amps. usec. Volts Amps.
RK7547 | 406-450 = |« | Tunable | 20000 | 55.0 97.3 60  |oois 6.5 55.0 Pkg. | 220Mbs. | Liquid 3%" Airc., Gnd.
Pulsed Coaxial
K508 420-450 Fixed F. 2000.0 55.0 97.3 6.0 .0018 7.0 55.0 Pkg. 166 Ibs. Liquid 3Vs” Airc., Gnd.
Pulsed Coaxial Ship
RK5J26 1220-1350 Tunable 400.00 28.0 46.0 4.0 002 23.5 2.2 1400 20 Ibs. Air 3" Ship
Pulsed Coaxial Ground
RK6517 1250-1350 L £ 1000.0 53.0 50.0 3.0 .0013 2:5 85.0 Pkg. 90 Ibs. Air w/g Ground
RK7528 1250-1350 & 2000.0 60.0 90.0 4.0 .0012 3.0 85.0 Pkg. 67 Ibs. Liquid w/g Ship >
Croun
/RK7484 1250-1350 v 2000.0 60.0 90.0 3.0 .001 3.0 85.0 Pkg. 90 Ibs. Air wW/g Ground
, RKT484A 1250-1350 = 2000.0 60.0 90.0 3:Q .0012 3.0 85.0 Pkg. 90 Ibs. Air wW/g Ground
K665 1250-1285 EixleddF 5000.0 )0 150.0 5.0 .0018 15.0 150.0 Pkg. 110 Ibs. Liquid w/g Ground
ulse
JK666 1320-1350 o 5000.0 0 150.0 5:0) 1.0018 15.0 150.0 Pkg. 110 Ibs. Liquid w/g Ground
<K2J)34 2700-2740 5 240.0 20.0 30.0 10 .001 6.3 1.5 1900 2 Ibs. Air Coaxial Cround
4 oz. it
K4J35 2700-2740 = 800.0 28.0 70.0 1:0 .0005 16.0 3 2700 5 Ibs. Air Coaxial gul:qund
ip
(K7959 2700-2850 gunable 3500.0 61.5 11:5:0 2.0 .001 8.0 T8 Pkg. 66 Ibs. Liquid w/g Ground
ulsed
RK5586 2700-2900 & 800.0 29.5 70.0 1.0 .0005 16.0 3.1 2700 6 lbs. Air Coaxial Airc.,
4 oz. GCround
RK2J33 2740-2780 Fixed F. 240.0 20.0 30.0 1.0 .001 6:3 1.5 1900 2 Ibs. Air Coaxial Ground
Pulsed 4 oz.
RK4J34 2740-2780 “ 800.0 28.0 70.0 1.0 .0005 16.0 3. 2700 5 Ibs. Air Coaxial Cnd., Ship
RK6410A 2750-2860 o 4500.0 71.0 130.0 2.0 .001 8.0 19.0 Pkg. 58 Ibs. Liquid wW/g Ground
RK4J33 2780-2820 & 800.0 280 70.0 1.0 .0005 16.0 31 2700 5 Ibs. Air Coaxial Cnd., Ship
RK2J67 2795-2855 Tunable 150.0 18.5 25.0 1.0 .001 6.3 1.5 1700 2 |bs. Air Coaxial Ground
Pulsed 8 oz. s
RK4J32 2820-2860 g Fixed F. 800.00 28.0 70.0 [ £(0] .0005 16.0 i 2700 5 Ibs. Air Coaxial Cnd., Ship
Pulsed
RK2J66 2845-2905 Tunable 150.0 18.5 25.0 1.0 .001 6.3 115 1700 2 Ibs. Air Coaxial Ground
Pulsed : 8 oz.
RK6406A 2850-2910 Fixed F. 1750.0 52.0 85.0 2.0 .0006 8.8 79.0 Pkg. 40 Ibs. Liquid w/g Airc.
Pulsed
RK6518 2860-2900 Fixed F. 1500.0 41.0 87.5 2.0 0006 13.0 40.0 Pkg. 82 Ibs. Air Coaxial Ground
Pulsed
RK2J30 2860-2900 b 240.0 20.0 30.0 1.0 .001 6.3 1.5 1900 2 Ibs. Air Coaxial Cround
4 oz.
RK4J31 2860-2900 ¥ 800.0 28.0 70.0 1.0 .0005 16.0 Bl 2700 5 Ibs. Air Coaxial Cnd., Ship
~ RK5657 2900-3100 gunable 800.0 30.0 70.0 1.0 .0005 16.0 3.1 2700 6 Ibs. Air Coaxial Cnd., Airc
ulsed 4 oz.
RK2JT1 3190-3210 Fixed F. 6.0 5.0 5.0 1.0 .002 6.3 }.25 Pkg. 3 Ibs. Air Coaxial Airc.
Pulsed 12 oz.
RK4J41 3400-3450 i 700.0 28.0 70.0 1.0 .0005 16.0 3.1 2500 8 Ibs. Air w/g Ship
oz
R K6695 3430-3570 Tunable 650.0 3.0 60.0 1.0 001 16.0 3 2600 6 Ibs. Liquid Coaxial Ship
Pulsed
RK6402 3430-3570 o 700.0 47.0 50.0 2.0 0014 8.3 43.0 Pkg. 65 Ibs Liquid w/g Ship
RK6403 3430-3570 i 2000.0 54.0 80.0 2.0 0014 8.3 43.0 Pkg. 65 Ibs. Liquid w/g Ship
RK4J40 3450-3500 Fixed F. 700.0 28.0 70.0 1.0 .0005 16.0 3.1 2500 8 Ibs. Air w/g Ship
Pulsed 7 oz.
~.RK4J39 3500-3550 v 700.0 28.0 70.0 1.0 U005 16.0 3:1 2500 8 Ibs. Air w/g Ship
7 oz.




i RK4J38 355(5—3600 S % 700.0 28.0 70.0 1.0 0005 16.0 Il 2500 = Air w/g Ship
RK4J)37 3600-3650 | (cont.) T 700.0 28.0 70.0 1.0 0005 16.0 3.1 2500 i Air w/g Ship

; RK4J36 3650-3700 i 700.0 28.0 70.0 1.0 .0005 16.0 35 2500 o Air w/g Ship

i QK393 4300 = 40 E\X/ Fixed 1.0 0.3 0.03 alls ey 6.3 0.6 Pkg. 1 1b. Convection Coaxial Airc.

} oy requency
RK6177 4309 = 41 " | FM-CW 1.0 033 0.03 ol S 6.3 0.6 Pkg. L6 Convection Coaxial Airc.
QK632 5250-5310 d&\;&“ F;ixed E. 1000.0 3543 60.0 1.0 .0001 5.0 19.0 Pkg. 50 Ibs. Air w/g Cround

ulsed
RK7040 5380-5420 . 85.0 14.5 14.0 2.0 .001 6.3 1.65 Pkg. 7 Ibs. Air w/g Airc.
11 oz.
QK539 5450-5510 = 1000.0 3515 60.0 25 .0001 5.0 19.0 Pkg. 50 Ibs. Air w/g GCround
QK735 5400-5900 g'ulnagle 0.4 24 55 0.25-1.04.0003/ 5.0 1.0 Pkg. 8 oz. Convection TNC Missile
ulse .002
RK7578 5400-5900 i 10 340 2.2 0.25-.75].000025/ 5.0 1.6 Pkg. 14 oz. Convection TNC Missile
.002
QK737 5430-5570 A 0.225 1.6 1.1 0.3 .0003 5.0 F.0 Pkg. 8 oz. Convection TNC Missile
RK7156 5450-5825 gunable 250.0 24. 24. 240 .001 5.0 5.0 Pkg. 35 Ibs. Air w/g Cnd., Airc.
4 ulsed
_' RK6344 5450-5825 i 15550 21:5 22:0 2.4 .001 11.0 11.0 Pkg. 25 Ibs. Air w/g Cnd., Ship
Airc.,
RK7417 5500-5600 Eixled E: 9.0 75 4.0 0.2 .0003 6.3 16 Pkg. 8 Ibs. Air w/g Ship
ulsed
RK2J51 8500-9600 gulnable 35.0 14.0 14.0 1.0 .001 6.3 1.0 Pkg. 4 Ibs. Air w/g Airc., Gnd.,
ulsed 14 oz. Ship

1 RK2J51A 8500-9600 ¢ 40.0 14.0 14.0 1.0 .0001 6.3 1.0 Pkg. 4 Ibs. Air w/g Cnd., Ship

4 14 oz. Airc.,

- RK7256 8500-9600 5 40.0 14.0 14.0 0.5 .001 6.3 1.0 Pkg. 5 Ibs. Air w/g GCround
RK6249A 8500-9600 # 200.0 28.0 25.0 25 .001 9.0 14.2 Pkg. 16 Ibs. Air w/g Airc.
RK6248 8700-8900 s 1.2 3.8 0.9 0.9 .045 6.3 5.0 Pkg. 6 Ibs. Air w/g Airc.
RK2J50 8750-8900 Fixed F. 40.0 12.0 12.0 1.0 .001 6.3 10 5400 1 Ib. Air w/g Ship

Pulsed 7 oz.
RK6229 8900-9400 "Fl,'ulnable 0.4 4.0 Q.5 @.25 .0005 5.0 0.45 Pkg. 1 1b. Convection w/g Missile
ulsed 8 oz.
QK790 8900-9400 X e 1.0 4.5 1.0 0.5 .001 5.0 0.45 Pkg. 1 1b. Convection w/g Missile
8 oz. W

| 3 RK2J49 9000-9160 Fixed F. 40.0 12.0 120 1.0 .001 6:3 1.0 5400 1 1b. Air w/g Ship

1 Pulsed T oz, %

“ QK367 9015-9075 o 40.0 12.0 12:0 110 .001 6.3 1.0 Pkg. 31 Ibs. Air w/g Airc.

2 oz.
QK736 9130-9270 'rl;ulnaléle 0.2 1.9 i) 0.3 .0003 5.0 057 Pkg. 8 oz. Convection TNC Missile
ulse

‘? RKE967A 9205-9285 }F)ixleddF. 7510 15.0 135 0.5 .001 6.3 2.9 Pkg. 7 Ibs. Air w/g Airc.

i 2 ulse 8 oz.

5, RK2J56A 9215-9275 5 40.0 12.0 12.0 1.0 .001 6.3 1.0 Pkg. 3 Ibs. Air w/g Airc., Gnd.

| 20z,

! RK6002 9230-9404 o 225.0 27.5 30.0 540 .001 4.0 40.0 Pkg. 24 Ibs. Air w/g Airc., Gnd.

| RK6959 9330-9420 ;ixed E. 428.0 34.0 38.0 3.2 .00105 6.0 30.0 Pkg. 45 Ibs. Air w/g Airc,

' ulsed
QK624 9340-9440 it 1000.0 40.5 68.7 2.5 .001 3.6 36.0 Pkg. 80 Ibs. Liquid w/g Airc.
RK2J55 9345-9405 Fixed F. 40.0 12.0 12.0 1.0 .001 6.3 1.0 Pkg. 3 Ibs. Air w/g Cnd., Ship

{ Pulsed 2 oz. Airc.

i RK2J42H 9345-9405 5 7.0 5525 4.5 0.45 .00036 6.3 0.5 Pkg. 3 Ibs. Air w/g Airc.

| 4 oz.

{ RK2J42 9345-9405 S 7% 8 ! 5. 4.5 2.0 .002 6.3 0.5 Pkg. 3 Ibs. Air w/g /(Al\ndﬂ Ship

i f 4 oz. irc.

f RK730A 9345-9405 e 40.0 12.0 12.0 1.0 .001 6.3 1.0 5400 I8l Air w/g Ground

i 7 oz.

; RK725A 9345-9405 % b5 40.0 12.0 12.0 1.0 .001 6.3 1.0 5400 1 Ib. Air w/g Ship

i Toz.

RK7452 |15,840-16,160 3 70.0 24.0 12.0 0.25 .00215 4.8 12.0 Pkg. 25 Ibs. Air w/g Ground

i QK702 |[15,840-16,160 K Tunable 70.0 24.0 12:0 025 .00215 4.8 12:0 Pkg. 25 Ibs. Air w/g GCround

} Pulsed
RK6841 [16,410-16,625 w Fixed F. 50.0 16.5 14.0 3.0 .0009 4.0 10.5 Pkg. 5 lbs. Air w/g Airc., Ship

12 oz.

INFOR. ION ON CLAS D TYPES IS AVAILABLE ON PROPER CLEARANuL: k THE ARMED SERVICES

i o @ | .
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Rugged Ceramic/metal
construction

Wide power range — 35 to
125 kilowatts

Tunable and fixed frequency
versions

Light Weight

Excellent starting stability,
low jitter

Being used in airborne sys-
tems meeting MIL-E-5400
specifications

Raytheon coaxial magnetrons are
lightweight, rugged tubes ideally
suited for airborne radar applica-
tions which require high effi-
ciency, improved frequency sta-
bility, and minimum size.

Coaxial magnetrons have an
integral stabilizing cavity incorpo-
rated into the resonant structure
of the tube. This design results in
lower pushing and pulling figures,
increased efficiency, and longer
tube life than are obtainable with
conventional magnetrons.

Raytheon coaxial magne-
trons are available in both me-
chanically tunable and fixed fre-
quency versions that meet the
most rigorous airborne environ-
mental conditions. The tubes ex-
hibit very low starting jitter char-
acteristics in operating systems.

In addition to the tubes shown
here, a dither-tuned coaxial mag-
netron (QKH 1446) for target en-
hancement and ECCM applica-
tions is currently in development.

Mechanically tunable
16.6-17.1 GHz. 35 kilowatt output.

Fixed frequency (17.2
GHz), 35 kilowatt output. B

Fixed frequency (16.5
GHz), 65 kilowatt output.

For further information and
technical assistance, please con-
tact your nearest Raytheon sales
office, listed on the back cover.

Wide tuning range (15.5 -
17.5 GHz), high power (125 kw). Cur-
rently used in advanced systems in
the field.




OPERATING CHARACTERISTICS

(melcsh'.5 il11r7155ble) (melct‘;f.6 illxz'alble) (fi)(eld6 'f?eq.) (ﬁxeld7 i‘%eq.) (melcei;{.0 ’Eﬁgé%le)
Dither range =25 MHz

125 35 65 35 35
0.25 & 3.0 0.2 02&1.0 0.2 0.2
.0007 & .001 .001 .00072 .001 .001
17.5 12 14 12 12
19 9.5 14 95 1

41 37 38 37 33

8 10 8 10 10

12.6 12.6 12.6 12.6 12.6

32 1.9 175 1.9 118

7 7.6 6.5&9.0 7.6 7.6 o
14 Ibs. 4 Ibs., 2 0z. 4 |bs., 12 o;. 3 Ibs., 10 oz. —_

*In development

OUTLINE DRAWING — QKH1325 OUTLINE DRAWING — QKH1302 AND QKH1368*
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*Same as QKH1302 except not tunable.

SEE BACK COVER FOR OUTLINE DRAWING ON RK7208B.




OUTLINE DRAWING — RK7208B
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RAYTHEON REGIONAL OFFICES

NEW ENGLAND AREA AND UPPER NEW YORK STATE
190 Willow St., Waltham, Mass. 02154. Tel. 617-899-8400

NEW YORK CITY AREA

210 Sylvan Ave., Englewood Cliffs, New Jersey 07632. Tel. 201-567-4911 — NYC Tel. 212-947-6400
SOUTH ATLANTIC AREA

104 Roesler Rd., Glen Burnie, Md. 21061. Tel. 301-761-0450

DAYTON AREA

333 W. First St., Dayton, Ohio 45401. Tel. 513-223-8128

WASHINGTON AREA

The Solar Building, Suite 601, 1000 Sixteenth Street, N.W., Washington, D. C. 20036. Tel. 202-638-5205
MID-WEST AREA

3158 Des Plaines Ave., Des Plaines, lIl. 60018. Tel. 312-296-6677

DALLAS AREA

Suite 609, Stemmons Tower West, 2700 Stemmons Expressway, Dallas, Texas 75207. Tel. 214-631-3745
WEST COAST AREA

12701 South Van Ness, Hawthorne, Calif. 90250. Tel. 213-757-3151

IN CANADA

Raytheon Canada Ltd., Waterloo, Ontario, Canada. Tel. 519-745-6831

IN OTHER AREAS OF THE WORLD

Raytheon Company, International Sales and Services, Lexington, Mass. 02173. Tel. 617-862-6600

@ RAYTHEON COMPANY

MICROWAVE AND POWER TUBE DIVISION

Printed in U. S. A,



Dre AJl. Pickering
shepnard

Preliminary Data* ISSUED 2/72

QKH 1667 COAXIAL MAGNETRON

The QKHI1667is a coaxial magnetron; pulsetype,
tunable over the 2700 to 2900 MHz frequency
range. The QKHI1667 delivers power outputs of
500 to 800 KW depending on input power levels,
It has an integral light weight magnet and is air
cooled. This tube has been designed primarily
for airport surveillance work and is suited for
systems having stringent RFI requirements.

e

ABSOLUTE RATINGS

Duty Faclg® : s 50 53 863 ¢35 55§53 83888 88 navdsand@oat i f9sisses sass 01z
Current Palze Width, . . 55 ¢+ 53 5 5 35 53 pa s 8286888 8688988 8658888858853 2.4 psec
Rateof tiseslvoltage s s 55535 533 7 0 B PO Baa e EN SR 68 H5 98 88 70 kv/psec max.
VEOWR s iwsidisesifiss 2siisi aisnntabmaBbsa@ssaBsandnaunasnsss 1.5:1
T2 e VAGHEEIIEH & ioi o o i oo s (31 (o [ gos (o1 e it ey o ) i e e 3,0 [ 8 32 kv (max.)
Pealk CUFFEHE - « s s ¢ s s s s s ha e HarEE B B R EE ARSI e 3w @ oy 28 @ 8 e 75 amps (max. )
Input Bushing Pressure . :: s sssas s s is s s 25 €548 886 R 8% 28 2 888588 15-30 psia
Output Wavepuide Pressure 1 s sism a9 e s s 08 95 a e s i f B0 @8 @ @ 89 8 559 @95 5 63 15-30 p=ia
Amode (body) Temp:  : 5333 14523 89 85 98 58 88 H EF S FEH S B S E R E S U HE S 585 & &Y 123°C
Stawdby Filament'Current s isa s as a8 s s i g s RE el 9 TS E S 9B IR S A E & BT F B A » 13 A
Firegueney RIENBE & . 4 0 o v s o wmim s d s s A e e S e e e 2700-2900 MHz
MEETE LT ehplf i At e B B L i B T o s T A T T LT 50 ibs
Overall DIMenSions ., svosssausvasoaws® d@ame s ssssssss 19,31 & 13, B3 x 12.93"
TYPICAL OPERATION (HIGH POW ER) (LOW POWER)
Duty Fagtorn : : v wss 0 8 as s a6 oo nes s awmas 2Ol sraassssssssvass 0010
CGurrent: Palse WiAdthE L4 s vona s o oo o n o 0w o s 2.0 wsee s s wsswess s 1.0 psec
Pualse Velfage .. wshesns pewsos sanssses s s 28232 kv samwudaunmn 5w e 25=29 kv
Pedk Curteat : : s ssssnssssssosweamnsasss 65 AMDS s s v e w s e mm s 37.5 amps
Peak Power Output . . . v oo v v mmoowmmeemsa LT - S R 500 kw
Spectrum Characteristics

Bapdwidth . . o o6 e vo mmmmw bom o ow @ & oo e 4 3 V204 o1 A P 2/tpc

Minor Lobes . ..o v e e e s o wwess SRt elOFCL At o il ao i AL A 10 db
PusBifif .« o w0 boomin womow s o o m e e m e s 20 kHz/amp . ......... 20 kHz /amp
TimeJitler s:fs s i@ o fies B is e ®a b5 5 o 4 rms ... ool 4 rms
Frequeney Jitter ., . e osssomvsmemwssmss S KHZ FHE o v owmonsmssn 3 kHz rms
Life cussssmpponae s massneso®dsssss s s 000 brs: = onsmsesss s 5000 hrs.

RAYTHEON COMPANY « MICROWAVE AND POWER TUBE DIVISION « WALTHAM 54, MASSACHUSETTS

*The specificatiens for this device have not been finalized, For current information contact the necrest Microwsave and Power Tube Regicnal 5o0las Representative.

Piinted in U S A
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TECHNICAL INFORMATION

CATHODE RAY TUBE

CK1395P-

The CK1395P— is a 24" rectangular cathode—ray tube which features magnetic major de—
flection and electrostatic minor deflection. The low—capacitance deflection design permits
Character positioning is accomplished magnetically. High

The CKI1395P-

high speed character formation.
resolution and high brightness are also major features of this tube type.
can be obtained with any of the J EDEC standard phosphors.

ELECTRICAL DATA

GENERAL CHARACTERISTICS:

HEarer Voltage s w & 5 mom w6 5o 0 » wom o o mow oa s @ m omom e 6.3 volts
Heater Current at6.3 Volts. « « w « « ww ¢ s o s v @ ¢ 5 w9 5 s # .6+ 10% amperes
FocusingMethod & « s w v s ww s 5 ww 3 5 @ & § 5 ® ¢ 5 9 W & 5 & Electrostatic
Deflection Method
Major: Deflection Angle Diagonal . . . . . . . . . .. .. . ... 90° Magnetic
Minory Deflection« « « & « s w o « 5 51 # 3 8@ ¥ 9@ & ¢ 8 & & & Electrostatic 2.5°
DIRECT INTERELECTRODE CAPACITANCES:
Cathode: BRIl o v v o e b o i x ee ww a e e me w A e e 6 pf
Grid No. 1to All . . . . . A At A T B T B R 9 pf
Dl tooBhlle « 5 5 wm 2 8 ® 8 3 w @ 6 8 B © 8 68 B9 3 &8 8 5 8@ 6 2.5 pf
D2t Ally v « s @ ¢ 58 5 ¢« @8 5 5 M@ ¥ ¥ ME § FemoE d B 6 2.5 pf
B3t Al o ¢ 5 5w § 5 me I BRES BE Y ES T RE LR R 2.5 pt
5 O T P T Ty 2.5 pt

OPTICAL DATA

SerecnE=ira FAErFARa 3 8 P rE=- 8 a0l ot i & e P31 Aluminized
Floorescenee s « « o ¥ 5 = « & § ® § & & & 8§ ¢ ©® § % Ww o & ® 9 s Green
Persistente. . » w o o« & w o & # @ 8§ & % @ & 5 &% 6 & @8 F 5 6§ & Medium
Face Plate (neutral gray) transmission. . . . . . . . . . . . . . . .. 76%
MAXIMUM RATINGS: (Absolute Maximum Ratings)

AnodeVoltage : ww s 5 @ 5 & @ % § Bw & 5 5@ § 8 & € § & @ ¥ 18,000 Max. Volts
Focus |Electrode. o «w v wiw v o w6 womom s om o e e mem s e e n s 1,000 Max. Volts
Deflection Plate—to—Plate Voltage (MEAN = EA2) ............ 1,000 Max. Volts
Grid'Now .2 Voltage: « « w v « & w » & wow & 5 6w &5 @@ 85 W & F 700 Max. Volts
GridNos 1 Voltagen = « 5 = w 5 5 wow o 8 w0 5 0 m ¢ 8 ww & » wow s 180 Max. Volts

Negetive Bias™Vidlig s « som # s o v 8 85 € 8 8 € 5 @@ & 5 B & 3 180 Max. Volts

Positive Bias Value « v v v v v v v v v e e e e e e e e e e e e 0 Max. Volts

Posirive Pegh Value s o v @ v 3 w o ¢ womm s @ v ¢ ww g o8 2 Max. Volts
EHK « « o ¢ 5 % & % ¢ 8 @ € & © 0 5 © 8% ¢ 5 % & & § @ 5 3 @ 8 8 + 180 Max. Volts
GridiNo, | Cireuit Resistante s « 5 m & + mim & & & @ & & @ 4 & & @ o 1.5 Max. Megohms
Grid Now 2 Circuit Rosistonce . « » w o « w o 6 s wow 5 8 @6 & o & o & .1 Max. Megohm
Deflection Plate Circuit Resistance . . v v v v v v v v v v v v v 0 o s 5.0 Max. Megohms

MECHANICAL DATA

Overall Length. . . . . . 23" £ 1/4"
Bulb Number. . . . . . . .. J192A
Bulb Contact . . . . . . . Recessed
E. S. Deflection Contacts Modified

J1-22

BASING 12M
Base (6—63)

TERMINAL CONNECTIONS:

Pin 1 Heater

Pin 2 Grid #1

Pin 6 Focus Electrode
Pin 10 Grid #2

Pin 11 Cathode

Pin 12 Heater

Metal Cap  Anode

COMPONENTS DIVISION, INDUSTRIAL COMPONENTS OPERATION, 465 CENTRE STREET, QUINCY, MASS.

Printed in U.S.A. April 15, 1966

02169
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CATHODE RAY TUBE CK1395P-

TYPICAL OPERATING CONDITIONS:

Aiiode VolEagE o o v wow & & o m @ ¢ 3 @ W s 8w N % W om K e m e « @ owe s w ey W W N b 14,000 Volts
Focus Electrode Voltage « ¢ o « o & 5w @ 5 s; % 8 w o o 8@ & & & @ % » & @ 8 ®owom g vy 0 to 400 Volts
GiidNo. 2Volfage « s ¢ w v s mw & 3 B & » S §d 5 6 &  RRE I BEE D FEE L BE B E 400 Volts
GridNo: 1| Voltage (forcutoff) « o o « v o o @ o lom w6 % i s e @ s B B E 6 W E e s w e e e —-30 to =60 Volts
Grid drive for 125 pa |k (omitallis @ = & ® @00 & 8§ 3 W@ 3 60 e o w0 @ s E e e WG 25 Volts
LightOutptf Bote Te o o s @ o sm o v ww s & wm o mwme e 20w eniEs  eans o 50 FL
Dynamici Focus Veoltage Requiteds « < & s o5 o 5 55 5 8 5 @ 4 & 6 & & 5 & & & & % 5 & @ A500 Volts
Racolution Notelfls @ @ @ o 4 @ 8 8 % i & &0 6 5 0 liedon o i ar b [ [oot [oon gt ot iox nol ol Lo iy e 015"
Spot Position, Focused andlUndeflected. & » « w s o w v v 25 % v 5 o o 88 ¢ s 9 6 ® & % & ® .625"" Radius of true center
ELECTROSTATIC DEFLECTION CHARACTERISTICS:

B, D2 Peflectich-Faeifor o « o« & & 5 & W 5 & W B 6w s B w0 B G W e w5 6 s e e e a 230 Volts Per Inch Max.
03, DA-Deflaction'FaciBr » & & & B & & A o & % (0 w0 e o s e e G e s e e e e w8 230 Volts Per Inch Max.
Deflection (ES) Orthagonality

IR R I R S A T L 1"

DY, D2t Bolh AXE8 « 5w 0 5 o 0w 5w 5 W oW e W s m RS m A § W s a8 +3°
Maximum Useful Scan

Dl,BDZ w o 5 8 v o0 & &G W 0w a0y W AW WY e %8S @ e 3/ar*

D34 oo v mow o 5w m s W RS KWW E @6 R ® 6w BB w e e 3/4"

NOTE 1: Light output stated is at .5'' per microsecond writing rate, refreshed 60 times per second. Line width stated is also under the

same conditions. Ik = 125 pa approx.

——

22 Nom. R —

.438 R I
e WV — = I [
Deflection Plate orientation = o & 0
. Comer | .500 R 7 N ©
with respect to faceplate Outline ¥ } ™~ Y-
I\ Mold Match / 4 { =
! h &
Splice 40.000 R—] Major +
| N /o Outline 0
90° 33.500 R N ©
=) Anode ~—
18’ Nom. ~N Contact 0
+ Button o
L +1
Minor Outline ad 4 z’ s Q
—— N A5 _
Yoke Ref. Line Note 1
Deflection — 19
Contact — 4t
BIU"OH / ' 3.]3 ¥ .]25
J1-22
(Modified) g8
22" Nom.  ———— o be—— 1.497 max.
NOTE: -
1. with the tube neck inserted through (
JEDEC No. 116 Ref. Line Gauge, !F'
the Ref. Line is determined by po—

sition where gauge will rest on funnel.

PAGE 2 of 2
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TECHNICAL INFORMATION

CATHODE RAY TUBE

\RAYTHEON g

CK1415P-

The CK1415P- is a 12—inch diagonal, rectangular face, electrostatic focus
and magnetic deflection cathode—ray tube for monitor use in closed—circuit
television, industrial and business equipment. A particular feature of this
tube is a high—-resolution electron gun which gives smaller spot size, im—
proved spot shape, and greater resolution than heretofore available. Sharp
focus is obtainable over the entire picture area. The fluorescent screen is
aluminized to improve picture contrast and brightness. A 50% transmission
faceplate is utilized to further enhance contrast in high ambient light loca-
tions.

ELECTRICAL DATA
6.3 Volts
0.6 + 10% Amperes

Heater Voltage
Heater Current

Focusing Method Electrostatic

Deflecting Method Magnetic
Deflection Angle, approximate . . 70 Degrees
Direct Interelectrode Capacitances, approximate
Cathode to all other electrodes 8.5 uuf
Grid No. 1 to all other electrodes. 10.0 uuf

MAXIMUM RATINGS

Anode Voltage (See Note 1) . 18,000 Max. Volts

Focus Electrode Voltage A ot ELE 8 800 Max. Volts

Grid NG.. 2 VOI¥EEe - &« o w o m o o omos d S § o W e e e e 800 Max. Volts
Geid No. 1 Yoltage:

Negative Bias Value - « v v v v v v v v v v e e e e 180 Max. Volts

Posifive: Bios. Valoe @ & % ¢ @ @ 5 5 & % 5 o 0 o » o = = o 0 Max. Volts

OPTICAL DATA

SETEBH . o & w0 s o o s e owm e e @ w s s wow s P31 Aluminized
Fluorescence . Green
Persistence Medium

(This type is offered with any available phosphor desired)

MECHANICAL DATA

BASING. JEDEC 12L
MOUNTING POSITION . . . Any
OVERALL LENGTH 17" +3/8"

Inches Max.
BULB CONTACT Recessed Small
Cavity Cap, JEDEC No. J1-21

BASING

BOT TOM VIEW

TERMINAL CONNECTIONS:

Pin 1 Heater
Pin 2 Grid #1
Pin 6 Focus
Pin 10 Grid #2
Pin 11 Cathode
Pin 12 Heater
Cap Anode

COMPONENTS DIVISION, INDUSTRIAL COMPONENTS OPERATION, 465 CENTRE STREET, QUINCY, MASS.

February 1, 1966

02169
PAGE 1 of 2



CATHODE RAY TUBE CK1415P-

TYPICAL OPERATING CONDITIONS

Anode Voltage.

Focus Electrode Voltage

Grid No. 2 Voltage.

Grid No. 1 Voltage (Cut—off)
Line Width A (Ik = 150 ua)

SCREEN

10" NOM

SCREEN
HEIGHT

WIDTH

REF LINE

(SEE NOTE 2)

l@—— SMALL SHELL

DUODECAL
(SEE NOTE 3)

7.5"NOM.

12,000 Volts

0 to +400 Volts
400 volts

-30 to —=70 Volts
0.015 Inches Max.

.t-:-"
F 7 >
+A“ MAX _3-
= 8”5—I6 | 8--8 >
NOM.
b
=
REF LINE
i (SEE NOTE 2)
-3 2

NOTE 1: Shielding of the tube for x—ray radiation may be required

wherever the operating potential is in excess of 16 kilovolts.

NOTE 2: With tube neck inserted through flared end of reference
line gauge (JETEC No. 110) and with tube seated in gauge, the
reference line is determined by the inter—section of the plane
CS of the gauge with the glass funnel. The |.D. of this gauge
is 2%

NOTE 3: Socket for the base should not be rigidly mounted; it

should have flexible leads and be allowed to move freely.

PAGE 2 of 2
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TECHNICAL INFORMATION, TENTATIVE

CATHODE RAY TUBE

CK1419P-

The CK1419P— is a projection cathode ray tube that will yield high light output
with excellent resolution and long life. It is intended for use in large display
systems with television type format and raster scans. It can also be used for large

Radar displays using scan conversion to television format.

The tube uses a removable heat exchanger to cool the phosphor screen surface during
operation. This permits the screen to be energized to high light output levelsand

prolongs the life of the phosphor. >

GENERAL DATA

Phosphors & « © @ @ & & & & & @ & @ @ & o s & ® ® ® © o % @ @ 31
Fluorescence.s « o s » @ w & © o H & @ /@ » © & W ® o n s Blue-Green
Phosphorescence . « + ¢ ¢ ¢ ¢ o « s o o s s ¢ o o 6 ¢ o s Green
Persistence o« = « & & % @ & & & & & & & & & @ & @& & @ @ & Medium

FocusingMethod « « « ¢« ¢ ¢ ¢ v ¢ o ¢ ¢ ¢ o ¢ 0 o o ¢ o o o s Magnetic

DeflectingMethod « + + « « « ¢ ¢ ¢ ¢ ¢ ¢ ¢« ¢ 0 o o o ¢ o o o s Magnetic

Deflection Angle (Approx.) « « « o « ¢« o o o « s o ¢ o o s ¢ o o 38° Maximum
lon THOPGUR & « & © & 8 & @ o 6 @ o o '» @ o 9 & & (v & % © 8 See Note

HEA TER CHARACTERISTICS:

Heater Yoltage « o &+ s « o o s s s « & @ & s s & & % s & » 6:3% 10% volts
Heater Current + « « « ¢« ¢« ¢ « ¢« o o o &
Peak Heater—Cathode Voltage: (Max.) ¢

Heater Negative with Respect to Cathode. . . . . . . . . . . . 180 volts DC
Heater Positive with Respect to Cathode . . . . . . . . . . . . 180 volts DC

DIRECT INTERELECTRODE CAPACITANCES: (pf) (approx.)

5 W Ow @ @ e 0.6 amps.

Grid #1 to all other electrodes. .
Cathode to all other electrodes . . « « « ¢« ¢« ¢« ¢« ¢« ¢ ¢« v & « & 5

DESIGN CENTER MAXIMUM RATINGS:

Anode Voltage: « v v v @ & &6 @ @ & Wa®m =6 @ @ & o & » 00,000velts' DC
Grid #2 Voltage s s ¢ o % s s 5 @ o s o @ a &= wow w v os $00volts DC
Grid #1 Voltage:
Negative—Bias Value . . . « « ¢« ¢« « ¢« ¢« ¢ ¢ ¢ o s ¢ o o« 250volts DC
Positive—Bias Valuei « % s « o o s o o o o @ & s o ¢ v o 0 volts DC
Positive—Peak Value & «w o w & @ % ¢ 3 9 » & & & % & w w 0 volts DC

CHARACTERISTICS AND TYPICAL OPERATION: (With Coolant System Operating)

Anode Voltage « « ¢« o o o« ¢ o ¢ v o o o ¢ o o o o o s 40,000 volts DC
Crid #2 Voltage s o w w & & © © & ¢ & & & m w ® w @ % +600 volts DC
Grid #1 Voltage « « « s o o ¢ & s ¢ s @ o 5 5 & o o 4 -100 to 200
Resolition « & @ o @ « & & & & & &6 & & @ & & 5 & 1% # 600 TV lines®

Light Output « « « & o & & & ¢ s o o o o o+ s o s+ « o 38,000 Foot—lamberts

MECHANICAL DATA

BASE . « o « & w w Small Shell
Duodecal 7-Pin

MOUNTING POSITION . . . Any

BASING

BOTTOM VIEW

TERMINAL CONNECTIONS

Pin 1 Heater

Pin 2 Grid #1

Pin 7 No Connection
Pin 10 Grid #2

Pin 11 Cathode

Pin 12 Heater

Cap Anode

COMPONENTS DIVISION, INDUSTRIAL COMPONENTS OPERATION, 465 CENTRE STREET, QUINCY, MASS. 02169

Printed in U.S.A. March 15, 1966
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CATHODE RAY TUBE CK1419P-

MAXIMUM CIRCUIT VALUES:

$Grid #1 Circuit Registances « s« s & 5 & & & o » o o o

Cathode should be returned to one side or to the mid—top of the heater transformer winding.

® Spot cutoff (undeflected focused spot).
Anode Current — 500 pia

A An ion trap gun has been used to minimize phosphor and cathode damage from ions present in the tube. A magnetic or

fixed permanent type may be used. It is necessary to use the trap magnet to produce a beam.

* 525 line raster, retrace blanked, 3'" x 4"’, '|A2 will be no more than 500 pa to reach 20,000 FL at the face of the tube.

APPLICATION DATA
1. HEAT EXCHANGER DATA:
Type — Esso univolt 30 or equivalent
Flow Rate — 5 Gallons per minute minimum.
It is recommended that a constant displacement type pump be used.
Cooling capacity of system must be sufficient for 40 watts maximum heat dissipation at 70° F.

If anode is operated above ground potential flexible insulating type tubing should be used. ““Tygon’’ tubing made by

U.S. Stoneware or equivalent is recommended.

2. CAUTION — OPERATION AT HIGH VOLTAGE

presents potential X—ray and shock hazard.

PHOSPHOR TYPE —P3I

TYPICAL CHARACTERISTICS Eh = 6.3V
Eanode = +40KV
Eg2 = +600 VDC

HIGH-LIGHT BRIGHTNESS VS GRID VOLTAGE
BEAM CURRENT VS GRID VOLTAGE

; 2800 70,000
/ 2400 60,000
2000 / 50,000
o /
=
b /
o
40,000
1600 5
=
P—-
& 30,00
1200 & ,000
(2
=
(3]
=
g0 2 20,000
e8]
/ 400 / 10,000
/ 0 / 0

-200 -160 -120 -80 -40 -200 -160 -120 -80 -40
CONTROL GRID VOLTS CONTROL GRID VOLTS

e s o s o s s s o+ 1.5max. megohms

HIGH-LIGHT BRIGHTNESS FOOT-LAMBERTS

PAGE 2 of 4
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CATHODE RAY TUBE CK1419P-
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CravTeoN] CATHODE RAY TUBE CK1419P-

19.000 MAX
HIGH VOLTAGE CONNECTION CAP
JEDEC Cl—2 OR CI-3
OPTICAL NON - BROWNING FACEPLATE 5 PIN BASE
JEDEC B5-57
|———5.375 DlIA———=]
MAX 7/
5.156 DIA
NOM
17.500 y
MAX 4.875 |.0.—
MIN 1.436 NOM
GLASS NEC
P e
1.750 NOM DIA
4500
L ' STAINLESS STEEL
o 3.125 NOM
| Vs
|
METAL 22.000
SCREEN | 45° NOM NOM
PLATE — ____I
25.000
}—BRAss WATER
COOLING MAX
JACKET
INLET
OUTLET
5.000 |.D. \
5.750 DIA
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TECHNICAL INFORMATION

@ REAR -WINDOW
CATHODE RAY TUBE

CK1437P14

The CK1437P14 is a 7" cathode-ray tube with an optically flat and clear rear port
window. The tube therefore can be. used for simultaneous direct viewing from the
front and photo-recording from the rear in electronic display systems such as airborne
reconnaissance mapping.

The rear window may also be used for projection of overlay information.

The tube has a magnetic shield bonded to the envelope and is ruggedized for use in
severe military environments.

GENERAL DATA

Phosphor — NOte 1 ... ... ottt #14
Fluorescence . .. .........cciiiiiiiiiiiniiiinnnnnn, Blue
PHOSPHOTESCRINCE! | 5 ur 5, v 0 5: 5 15 5 506 5 655 96 3 050 50 50 6 5.6 505 0 B0 6 0 1 Orange
PESISEBNGE & ¢ s cmoms s.6 5 55 i 6 50 8 15 05 665 8 85 31 & it o Medium-long

Focusing Method . ... ...coveiinrnn i irnnneenenn. Electrostatic

DeflectingMethod . ...................... T Magnetic

Deflection ANgIe, .. ..\ v 'ttt eee e e *400

Useful Screen Diameter. .. ....ovvvvvennennnnnennenssannns 6-1/8" min

* Approximate — the center line axis of the tube neck is offset 3/8"" trom the
center line of the tube

ELECTRICAL DATA

Heater Characteristics:

Heater Voltage . ... ... ...ttt iannnns 6.3t10% volts
Heater Current sos s s sssm i s sams 95 5 oaeE 6§ 5 HEEE G54 0.6 amps.
Peak Heater-Cathode Voltage:
Heater Negative with Respect to Cathode ............ 180 volts DC
Heater Positive with Respect to Cathode ............ 180 volts DC

Direct Interelectrode Capacitances (typical)

Grid #1 to all other electrodes. . . . .. ..o v v i i vi e enn 7 uufd
Cathode to all otherelectrodes . . ... .......cvivvv.. 5 uufd

Design Center Maximum Ratings:

Anode Voltage — Note 2 . ... ..... ... i enn 12,000 volts DC
Grid 74 VOITAGE . . s smui s o s smmmv s swpmm s o v wms —100 to +500 volts DC
(Focusing Electrode)
Grid #2 Voltage: : = + ommn 56 5 mews s 8 9uss s 3 nmseE s s s +500 volts DC
Grid #1 Voltage:
Negative—Bias Value . ......... ..., 180 volts DC
Positive—Bias Value . . . .. ... ... i i 0 volts DC
Positive—Peak Value. . ................ ek [0 0 volts

MECHANICAL DATA

Base ... Small Shel! Duodecal
Anode . High-Voltage Insulated
Flying Lead

BOTTOM VIEW

TERMINAL CONNECTIONS

Pin 1 Heater

Pin 2 Grid #1

Pin 6 Focus Electrode
Pin 10 Grid #2

Pin 11 Cathode

Pin 12 Heater

Anode

RAYTHEON COMPANY, INDUSTRIAL COMPONENTS OPERATION, 465 CENTRE STREET, QUINCY, MASS. 02169

Printed in U.S.A. February 1, 1969
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CATHODE RAY TUBE

Characteristics and Typical Operation:

Anode Voltage — Notes 2 and 3

Focusing Electrode — Note
Focusing Electrode Current
Grid #2 Voltage
Grid #1 Voltage - Note 5
Line Width — Note 6
Spot Position (undeflected)

Maximum Circuit Values:

CK1437P14

ELECTRICAL DATA

. R R L TN

NOTES:

Grid #1 Circuit Resistance — Note 8

10,000 volts DC

0 to 200 volts

—15 to +15 uAdc
300 volts DC

—40 to —60 volts DC
0.010 inch max.

See Note 7

1.5 meg. max.

1. Available in all popular phosphors. However, the phosphor should be compatible with the photo-

technigues.

2. The effective resistance of the anode supply should be adequate to limit the anode input power to 6

watts.

3. Brilliance and definition decrease with decreasing anode voltages. In general, anode voltage should not

be less than 8,000 volts.

4. With Grid #1 voltage adjusted to produce a collector current of 50 uA, with the pattern adjusted for
best overall focus. Measured with a 525-line interlaced and synchronized 5" x 5.6" raster pattern.

5. Visual extinction of the focused, undeflected spot.

6. Measured with a 525-line interlaced and synchronized pattern with interlaced line blanking. Pattern
width adjusted to 5.6”" and light output to 20 foot lamberts, measured before applying blanking. Line
width is the merged raster height divided by the number of lines (262.5), measured in center of tube

face.

7. The center of the focused, undeflected spot will fall within a 3/16"" radius whose center is a point of
intersection of the neck axis with the faceplate.

8. It is recommended that circuit resistance be as low as possible.

1.09%
—
./ \\
9 2
2.325 REF. N =
87 3 3/8
5
J N '°|o\
[

1.25 DIA-

2
+1.00

LEAD, ELECTRICAL by oW

M-

AP NCORPORATED

CAPITRON DIVISION

2.0¢.25

REAR PORT WINDOW
OPTICALLY FLAT 8.800:.062
8.25
2.052:.:12::._}_
DIA.
1.430
DIA REF

~1.500 DIA MAX

t)ECX

19.00 ¢ 2%

LUG FOR GROUND
CONNECTION

REFERENCE LINE ———a={1.00

BUTTON PLANE  ~—metif

8.675£.125 REF. —————a]
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Printed in
U.S. A,

TECHNICAL INFORMATION

CATHODE RAY TUBE

CK1438P-

The CK1438P— is a 7-inch diagonal, rectangular face, electrostatic focus
and magnetic deflection cathode—ray tube for monitor use in closed—circuit
television, industrial and business equipment. A particular feature of this
tube is a high—resolution electron gun which gives smaller spot size, im—
proved spot shape, and greater resolution than heretofore available. Sharp
focus is obtainable over the entire picture area. The fluorescent screen is
aluminized to improve picture contrast and brightness.
utilized to obtain high light output.

A clear faceplate is

ELECTRICAL DATA

Heater Voltage. . . . . . N R R E 6.3 Volts
EleaistiCortent o o (o o & =) & 1o [ o b w0 ke e o ikt e i 0.6 £ 10% Amperes
FocusingMethod o & o % o © v 5 & o s @ o o 1w ® o o« o ® Electrostatic
Deflecting Method « o + & 5 s & w # o w o # 5 ® ® o ® ® ® Magnetic
Deflection Angle, approximate (Diagonal) . . . . . . . . . . 70 Degrees
Direct Interelectrode Capacitance, approximate
Cathode to all other electrodes. . . . « . « o o o o o . . 8.5 uuf
Grid No. 1 to all other electroded. . . . . . « . ¢« o o ¢ . 10.0 vuf
MAXIMUM RATINGS
Ariode Volloge: + o o 5 s w @ # & & &% § 5 WE &8 & ® @ © 15,000 Max. Volts
Focus Electrode Voltage « « s o « 5 o s o o o o w o o & & 800 Max. Volts
Grid No. 2 Voltage . « . . . . R B G W m O W mw s 600 Max. Volts
Grid No. 1 Voltage:
Negative Bias Value . « « « v ¢« ¢ ¢« ¢ ¢« o« & « mow o 180 Max. Volts
Positive Bias Value . . . « « ¢« « o v o v o o v v 0o 0 Max. Volts
OPTICAL DATA
SEresn o & & & & @ o @ B o 6B 0 EE W& S B e e e P31 Aluminized
FlUSrastents: w w « ® o o @ 5 @ o @ & % & & @ & @@ ® & © Green
Persistence . . « « ¢« + « . § R Y e e w e m e w Medium

(This type is offered with any available phosphor desired)

MECHANICAL DATA

BASING: « & « @ = JEPDEC 12L
MOUNTING POSITION . . . Any
OVERALL LENGTH 12.76

Inches Max.

BULB CONTACT Recessed Small

Cavity Cap, JEDEC No. J1=-21

BASING

BOTTOM VIEW

TERMINAL CONNCETIONS:

Pin 1 Heater
Pin 2 Grid #1
Pin 6 Focus
Pin 10 Grid #2
Pin 11 Cathode
Pin 12 Heater
Cap Anode

RAYTHEON COMPANY, INDUSTRIAL COMPONENTS OPERATION, 465 CENTRE STREET, QUINCY, MASS. 02169

January, 1969
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CATHODE RAY TUBE CK1438P-

TYPICAL OPERATING CONDITIONS
Anode Voltage « v v v ¢ ¢ v v v o v b e b e e e e e e e e e e
Focus Electrode Voltage « « « ¢ v ¢ ¢ ¢ v ¢ o o ¢ o o ¢ o o o o
Grid Now 22 Vollage: « « « « o ww # & 66 3 & % 6 & & 914 ® & % 5 &
Grid No. 1 Voltage (Cut=off) « o« = & ¢ v ¢ o ¢ o v ¢ o o o o o o o
Line Width A (I =150 0@). « « v v v v v o v v v v o v v 0 o v o

SCREEN
HE | GHT
3 3/8"

12,000 Volts
0 to +400 Volts
400 Volts
—30 to =70 Volts

0.012 In ches Max.

v
T8

© o
%8

1.500
1.375 BiR:

SMALL SHELL

| / DUCDECAL B13-43

I N

e _ |
]
-
325 (SEE NOTE 3)
\ REF. LINE
(SEE NOTE 1)

NOTES FOR CK1438
OUTLINE DRAWING

1. WITH TUBE NECK INSERTED THROUGH FLARED END OF REFERENCE LINE GAUGE (JEDEC #110)
AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE |S DETERMINED BY THE INTERSECTION
OF THE PLANE C-C’ OF THE GAUSE WITH THE GLASS FUNNEL.

2. SOCKET FOR THE BASE SHOULD NOT BE RIGIDLY MOUNTED; IT SHOULD HAVE FLEXIBLE LEADS
REF. LINE AND BE ALLOWED TO MOVE FREELY.

3. MINIMM DISTANCE TO ELECTRON GUN.
4. f;g DIAMETER ANTI-CORONA COATING WITH INDICATING DYE.

PAGE 2 of 2



Printed in
U.S.A,

TECHNICAL INFORMATION

CATHODE RAY TUBE

CK1452P-

The CK1452P- is a 9-inch diagonal, rectangular face, electrostatic focus
and magnetic deflection cathode—ray tube for monitor use in closed~circuit
television, industrial and business equipment. A particular feature of
this tube is a high—resolution electron gun which gives smaller spot size,
improved spot shape, and greater resolution than heretofore available. Sharp
focus is obtainable over the entire picture area. The flourescent screen is

aluminized to improve picture contrast and brightness. A clear faceplate is
utilized ‘to permit high light output.

ELECTRICAL DATA

Heater Voltage. . . . . . . . . TR TR R 6.3 Volts
Heater Current s « = w o 5 @« ® o o s ® & & s & & & & © ® & 0.6 £ 10% Amperes
FocusingMethod . . . . . . . . . . . & 5 5 W hoEw @S Electrostatic
Deflecting Method . . . . . . . . . . Sl 15 E i Bl R Magnetic
Deflection Angls, approximets (DIogonal) « + » = » » & x = » 70 Degrees
Direct Interelectrode Capacitances, approximate
Cathode to all other electrodes. . . . . . . ¢« w B w ow 8.5 uuf
Grid No. 1 to all other electrodes. . . . . PwoE oL w s 10.0 uuf
MAXIMUM RATINGS
Anode Voltage . . . . .. . . s v s wmwsm ey mw s 15;000 Mak Volts
Focus Electrode Voltage . . . . . « . o o« o o . . e 800 Max. Volts
Grid Now 2 Violfage s « © ¢+ « o 8 o s © @ 5 5.8 ® 9 8 © @ & 600 Max. Volts
Grid No. 1 Voltage:
Negative Bias Value . . . . . TE SRR E Y 180 Max. Volts
Positive Bias Value . . . . . . . . TR I SR 0 Max. Volts
OPTICAL DATA
Screeh o s 5 ® w8 W M B & W B W H N K UGS ® S HNE b P31 Aluminized
Fluorescence .« « « « « o o o o o o 5 & o 68 &« & o 5 & @ Green
Persistonce « s« o s o s o # ¢ o o s s & 5 8 ‘s o« v ow o Medium

(This type is offered with any available phosphor desired)

MECHANICAL DATA

BASING. . . . . . JEDEC 12L
MOUNTING POSITION . . . Any
OVERALL LENGTH 14.88
Inches Max.

BULB CONTACT Recessed Small
Cavity Cap, JEDEC No. J1-21

BASING

BOTTOM VIEW

TERMINAL CONNECTIONS:

Pin 1 Heater
Pin 2 Grid #1
Pin 6 Focus
Pin 10 Grid #2
Pin 11 Cathode
Pin 12 Heater
Cap Anode

RAYTHEON COMPANY, INDUSTRIAL COMPQONENTS OPERATION, 465 CENTRE STREET, QUINCY, MASS. 02169

August, 1968
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CRAYTHEON]  CATHODE RAY TUBE CK1452P-

TYPICAL OPERATING CONDITIONS
Anode Voltage. . . . . . . .
Focus Electrode Voltage . . . .
Grid No. 2 Voltage « « . « « « &
Grid No. 1 Voltage (Cut—off). . .
Line Width A (I}, =150 ua). . . .

28 R NOM.

— 20 R NoM,

12,000 Volts

0 to +400 Volts
400 Volts

=30 to =70 Volts
0.012 Inches Max.

1.500
1375 DIA.

SMALL SHELL

/— DUODECAL B12-43

8.12 N
8.00
SCREEN
HE I GHT 2
S 3 " g
» SCREEN
738" Lo
SEE NOTE &
)
6.00
5.75
REF. LINE
MOVE FREELY.
8.88
8.38 G

\REF. LINE

(SEE NOTE 1)

NOTES FOR CK1452
OUTLINE DRAWING

3. MINIMUM DISTANCE TO ELECTRON GUN.

§ .l._ 3.25—of (SEE NOTE 3)

1. WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE LINE GAUGE (JEDEC #110) AND WITH TUBE
SEATED IN GAUGE, THE REFERENCE LINE IS DETERMINED
BY THE INTERSECTION OF THE PLANE C—-C’ OF THE GAUGE
WITH THE GI.ASS FUNNEL.

2, SOCKET FOR THE BASE SHOULD NOT BE RIGIDLY MOUNTED;
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO

f:: DIAMETER ANTI—-CORONA COATING WITH INDICATING DYE.
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PRODUCT SPECIFICATIONS

URAYTHEON CATHODE RAY TUBE

CK1478

The type CK1478 is a 10-inch electrostatic focus and magnetic de-
flection cathode-ray tube suitable for radar applications. A low-
voltage electrostatic focus lens is employed, designed to operate at
or near cathode potential to afford substantially automatic focus,
independent of accelerator voltage variations. In addition the CK1478
employs a high-resolution electron gun and a special phosphor with a
very long persistence characteristic.

ELECTRICAL DATA

GENERAL CHARACTERISTICS:

Phosphor . . . . . . v v v v v o o s 6 0 o o 5 5 6 & 5 4 8 o s Special
FIUOFESEEINCEl & o s & o o o i o e venin ot i (o e e i e e Orange
BHOSPROTESCRNEE: & v & & @ & & % Gl ie ® 8 6@ & ©& 86 65 & 5 Orange
Porsistentel ., ., .o sosos 56 s s e s e E s e s Very Long

Focusing Method . ... ... . i, Electrostatic

Deflecting Method . . . ... ... ... ... ... ........ Magnetic

Deflection Angle . . . .. .. . ... .. .. 50°

HEATER CHARACTERISTICS:

Heater' Voltage :.sswmssmims s 55 5 orms sons 55 50 9 8 2 58 w05 6.3volts

HeaterCUurrent ...w. emssmemmmamswmsmusmmsas o @ . 0.6+ 10%amps

Peak Heater-Cathode Voltage: &

Heater Negative with Respect to Cathode
During warm-up period not to exceed 15 sec. ........ 410volts DC
After equipment warm-up period .................. 180volts DC
Heater Positive with Respect to Cathode ............... 180volts DC

DIRECT INTERELECTRODE CAPACITANCES: (uufds.) (appro

Grid#1 to all other electrodes . . . ... ............. 6
Cathode to all other electrodes 5

DESIGN CENTER MAXIMUM RATINGS:

Collector VOIS ¢ s o s ms 55 s1m are @ A6 6 535 S46 @61 12,000volts DC
Grid#4 Voltage (Focusing Electrode) ........... -500 to + 1000volts DC
Grid#2 Voltage . .......viiiri i 700volts DC
Grid#1 Voltage:
NeGative-BIas Vialtiel oo smmio s o s o, 66 555 7 0 5@ 4 180volts DC
Positive-Bias Value * (See Operational Note) .............. Ovolts DC
Positive-Peak Value .. ..... .. ... ... . ... ..., Ovolts

MECHANICAL DATA

Base - - Small Shell Duodecal
6-Pin
Cap. . Recessed Small Cavity

BOTTOM VIEW
12M
Pin 1 Heater
Pin 2 Grid 1
Pin 6 Grid 4
Pin 10 Grid 2
Pin 11 Cathode
Pin 12 Heater
Cap Grids 3and 5

RAYTHEON COMPANY, INDUSTRIAL COMPONENTS OPERATION, 465 CENTRE STREET, QUINCY, MASS. 02169

Printed in US.A. January 1, 1970

Page | of 3



CATHODE RAY TUBE CK1478

ELECTRICAL DATA (Cont.)

CHARACTERISTICS AND TYPICAL OPERATION:

Collector VOltage M. .. ..o oottt 10,000volts DC
Grid#4 Voltage (Focusing Electrode) @. .. ... ... .ottt 0 to 300volts DC
Grid#4 CUMemt. o5 cms 155 @5 RBERES £55 EFs 055 FEF I RB G TARE EFESPI S HE R0 5 EE 5 E 8 -15to +156
GAH2VOITA08I wuws sss soscwmemb rmsi@iie Eas S6s (@e oms 50550 mEas i s e 58858 s s wes 300volts DC
Grid #1Voltage () . ..ottt ettt e e e e -28 to -72volts DC
Line Width G ottt et .017inch max.
Spot Position (underflected) [ ...ttt e 0.5inch

MAXIMUM CIRCUIT VALUES:

Grid#'1 Circuit Resistance  : cus cas s e ams smsasaimms (55805 06 5a5 06 wns d@iams cos i 1.5inch max,
NOTES:
* At or near this, the effective resistance of the collector supply should be adequate to limit the collector

input power to 6 watts. The screen can be permanently damaged should the current density be permitted
to rise too high. To prevent burning, minimum beam current densities should be employed,

A Collector, Grids# 3 and#5 are connected internally and referred to as Collector. Brilliance and definition de-
crease with decreasing collector voltages. In general, collector voltage should not be less than 7,000 volts.

[ Cathode should be returned to one side or to the mid-tap of the heater transformer winding.

@ \With Grid # 1 voltage adjusted to produce a collector current of 20uA, with the pattern adjusted for best
overall focus. Measured with a 525-line interlaced and synchronized 6 x 8 inch pattern, with interlaced line
blanking (current measured before applying blanking.)

(O  Visual extinction of focused 6 x 8 inch raster pattern.

O Measured with a 525-line interlaced and synchronized pattern with interlaced blanking. Pattern width ad-
justed to 90% of minmum useful screen diameter. Ib - 20uA, measured before applying blanking. Line
width is the merged raster height divided by the number of lines (262.5) (measured in center of tube face.)
To avoid damage to the screen, it is recommended that the screen current be not more than 50 uA when
measuring line width. The line width under this condition will be .017 inch maximum (current measured
before applying blanking.

[[] The center of the undeflected, focused spot will fall within a circle of 1/2-inch radius concentric with the
center of the tube face, with tube shielded.

OPERATIONAL NOTE:

Bombardment density should not exceed .004 watts/cm2 under any condition,

Page 2 of 3



CATHODE RAY TUBE CKi1478

10 1/2" + 1/8" Dia..

97/16" £ 3/16™

e————

71/8" +1/27 -1/ ————>

COLLECTOR TERMINAL
RECESSED SMALL CAVITY
CAP (J1.21) :

5
10 3/8"" Dia. max.

e—— MINIMUM USEFUL SCREEN DIAMETER 9" ————
3/8,’ R ..§
+1
&
\ 42" R =
| %

41/4" £ 1/4"

NOTE 1

REFERENCE LINE
(Note 1)
ANTI|-CORONA
COATING

17/16" £1/16" Dia,. —

Reference line is determined b}/

position where 1.5000" T :888”

diameter ring gauge 2"’ long will

rest on bulb cone.

CAUTION

Do not handle tube by the
part of the bulb having the
Anti-Corona Coating.

Bottom View

i

1JU

™

16 15/16" +3/8"

10° Maximum Collector Contact

\ Small Shell

Duodecal
6-Pin Base
(B6-63)
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TECHNICAL INFORMATION

DATARAY* CRT

CK1406P-

The CK1406P— is a 17’ rectangular cathode—ray tube which features magnetic major
deflection and electrostatic minor deflection. The low—capacitance deflection design
permits high speed character formation. Character positioning is accomplished
magnetically. High resolution and high brightness are also major features of this
tube type. The CK1406P-—- can be obtained with any of the JEDEC standard
phosphors.

Major application of this type is in business and Military Displays where alpha-
numeric messages are to be shown. The individual letters and numbers can be
stroke-written by use of the electrostatic deflection ‘‘diddle’’ plates.

The tube has a bonded face plate, that makes it unnecessary to use safety glass in
front of the display.

ELECTRICAL DATA
GENERAL CHARACTERISTICS:

Heater Voltage .. ... B Lo (eATu 9110 e ¢ ey T R e TER Y 6.3 volts
Heater Current at 6.3 Volts ... ... .... ssssmwnwnssasss 386 £ 10% dmperes
Focusing Method . . . .. 36 0 0§ e 6 e 5113 Wk 8 SR Electrostatic
Deflection Method
Major Deflection Angle Diagonal . ... ............... 70° Magnetic
Minor Deflection. « «.s s « woww s s wmes v o v aamesssionss Electrostatic
DIRECT INTERELECTRODE CAPACITANCES:
Cathode: 46 Allini o ¢ sompiors o s mme s o s e s oo Es s b 5w 6 pf
Grid Noc 10 All s o s e 0o v svnns 5 e 6 9 pf
DI 26 AN G 55 mms o 5 o Eane S Sy 050605 GF 5w 60 S0 w6 2.5 pf
D2 T Al senime vs sn w9 SieTE 5%, S0E e, @5 EE ) T e e e 2.5 pf
D36 All 6 s v wrwn v a5 s ek SwE o SR s 2.5 pf
Da 4o AL s w om o6 siomes 4 ol 45, lorreLie ca) ) lanER s e B L 2.5 pf

OPTICAL DATA (Can be supplied with all popular phosphors)

P31 Aluminized

SETORN 5 6 5 ARG & BT ST eCw e (orda) 0 10 (00 em e 10 0] U el I o (8148

FluSTeSesncs «.oo w s o oww s 6 6 &6 60008 %0 SRESE 88 09 Green
Porsistonce i« uww s sis vam on o/@s 5 0w oles s s §hEas ee Medium
Face Plate (neutral gray) transmission. .« v v v v v v v v v v v v 60% Nom.
MAXIMUM RATINGS: (Absolute Maximum Ratings)

Anodes Voltage. s s wiss + s simee coson npswes s womanss s 18,000 Max. Volts
Focus Electrode . v ¢ ¢ e v o000 e oo SLie N B W e s e . 1,500 Max. Volts
Deflection Plate=to=Plate Voltage (MEAN = EA2). swissess 1,000 Max. Volts
Grid No. 2 Voltage. .. .. T Pnmmas e esmag se s 770 Maxs Volts
Grid Now 1 Voltage s « s swis s o wwin o L T L T

Negative Bias Value . . .« v v v v v v v i v 150 Max. Volts

Positive Bias Value . . ... v v v e v 0o 0 Max. Volts

Positive Peak Valve . .. .. T N . LT Cdo s 1 Max. Volts
BHIKE & v 6o 90 5o 65 s 5 8 oveis o Bam g 5 m e we s o0 me 2180 Max:Violts
Grid No. 1 Circuit Resistance. « « ¢« v v v o hieks 3 by B; W, e 1.5 Max. Megohms
Deflection Plate Circuit Resistance. « « v« v v v v e v e v v v v uen 5.0 Max. Megohms

*Raytheon Company Trademark

MECHANICAL DATA
Overall Length. . ... . 22.5 Max.
Bulb Number. .. .......JI33BI
Bulb Contact. .« . . ... Recessed
E.S.Deflection Contacts Modified

J1=22

BASING 12M
Base (6-63)

TERMINAL CONNECTIONS:

Pin 1 Heater

Pin 2 Grid #1

Pin 6 Focus Electrode
Pin 10 Grid #2

Pin 11 Cathode

Pin 12 Heater

Side Button Anode

Neck

Buttons Def. Plates

COMPONENTS DIVISION, INDUSTRIAL COMPONENTS OPERATION, 465 CENTRE STREET, QUINCY, MASS. 02169

Printed in U.S.A. September 1, 1967

PAGE 1of2



DATARAY* CRT CK1406P-

TYPICAL OPERATING CONDITIONS: (Voltages with respect to cathode)

Anode Violtage: : i muwa s snmeis mon s wemie s nsen s » o e i 51 80 G 0 6§ B 68 B 14,000 Volts
Focus Electrode Voltage. . v v v v v v v v v v vt § 3 W § LG R F EEe e 8 see e e . 0 to 400 Volts
Grid No. 2! Violfages s ms s s 5w i s wwe I L T e N Rtk 3 400 Volts
Grid No. 1 Voltage (for cutoff) . ... .o\ G 3 SR F M REE T e S0 5 1 B . -30 to =60 Volts
Light Output Note 1 ....... A S T R s s PR At 50 FL
Dynamic Focus Voltage Required .. .. ... ... B S R e G e e e R T T A 300 Volts
Resolution Note 1T e s eness vwwn vmewd vams e W e W e e e e e o D154
Spot Position; Focused and Undeflected: « s 56 s so v v o wws o5 amees swessoassi .625"'' Radius of true center

ELECTROSTATIC DEFLECTION CHARACTERISTICS: Note 2

D1, D2 Deflection Factor. « « 4 v« . o X I R e e e e el e g e e 1200 $6.250°Vielts: Rer lneh
D3, D4 Deflection Factor. « « v v v v v v v v 0 v v RS RAR A A R W 5 S ) % e 180 to 230 Volts Per Inch

Deflection (ES) Orthagonality

B, D21501 D8, DA [¢: waiminld o iges ol wis i wd: sw i i s ik s muile s, w9 oL £1°
D1, D2 to Bulb Axes « s « ¢ 5 45 v 45w s v REE e o e e e e W e +3°
Maximum Useful Scan
By D2 s 55w 5w 0055 wostim o 6 R B SRS e € DR PSR e 3/4"
D3, D4 o vevenennnnn e S S g TE ey o = . 3/4"
NOTE 1: Light output and line width are at .5"" per microsecond writing rate, refreshed 60 times per second.
NOTE 2: Average value of voltage on deflection plates should be the same as anode to cathode voltage.
[~——— DIAGONAL AXIS 16—5/8 NOM, —=—= BONDED SAFETY
GLASS
~——o MAJOR AXIS 15-3/8 NOM, ——=
1
“MlNOR AXIS 12-9/32 —=—=
BULB CORNER =
OUTLINE \ "
1
\
11,9 + .20
21 R NOM.
22.50
2-5/8 R NOM. 27 R NOM. MAX.
YOKE REFEREN )
G110 JEDEC GAUGE l
L © t DEFLECTION CONTACT
34 b1 d BUTTONS J1-22 (4)
t ‘ 1-7/16 NOM. INCLUDING
| J122 BUTTONS
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INFORMATION BULLETIN

Efficient

Lightweight

Microwave Tubes

For Airborne, X-Band Radar




Raytheon CFA-TWT Chains
Provide Outstanding Performance
in Sophisticated X-Band Systems

Compact, lightweight
tubes reduce system
size and weight

Broadband, long life
performance with low
operating voltages

Complete capability
under one roof assures
compatibility

Designed for rugged
environments in all
types of airborne radar,
including:

Navigational
Fire Control
Terrain Avoidance
Side Looker

Raytheon’s new X-Band crossed
field amplifiers and traveling wave
tubes offer a combination of per-
formance characteristics which
make them ideally suited for so-
phisticated airborne radar appli-
cations. Operating in chains of two
or more tubes, these CFA’'s and

TWT’s provide maximum outpu,

power and gain with minimum size
and weight. For example, a chain
which includes one TWT and two
CFA’s can produce over 70 db of
gain at a tube weight of approxi-
mately 45 pounds with a typical
efficiency of 50%. This is by far
the lightest-weight, most efficient
available means of obtaining a co-
herent 500 kw peak power source
at X-Band.

These tubes offer the further ad-
vantages of excellent phase char-
acteristics, low operating voltages,
simple modulator requirements,
ruggedness, and reliability. The
reliability of Raytheon CFA’s has

been extensively proven in actuv

field installations.

This bulletin contains brief per-
formance specifications for three
new crossed field amplifiers and a
traveling wave tube driver. We will
be happy to show you how these
and similar tubes can be adapted
to meet your exact X-Band air-
borne radar system requirements.
For further information, and tech-
nical assistance, please contact
your nearest Raytheon sales office,
listed on the back cover.

Raytheon Company

Microwave and Power Tube Division
Microwave Tube Operation
Waltham, Massachusetts 02154




QKS1244 and QKS1350 Crossed
Field Amplifiers 25 and 15 Kw peak
power outputs, respectively

QKW1132 Traveling Wave Tube 1.5
Kw peak power output

QKS1243 Crossed Field Amplifier
500 Kw peak power output

Performance Characteristics of Raytheon X-Band Microwave Tubes

QKS1244 QKS1243 QKS1350
Frequency 9.5-9.7Gc 9.5-9.7Gc 8.9-9.6Gc
Peak Power 25 kw 500 kw 15 kw
Duty Cycle 0.0028 0.0014 0.013
Voltage 16 kv 37 kv 14 kv
Current 4 A 26 A 25A
RF Drive 1.0 kw 25 kw 1.5 kw
Heater 10W@ 1.6V None 10W@ 1.6V
Cooling Air Air Air
Weight 8.5 Ibs. 35 Ibs. 8.5 Ibs.
Size 8.5” x.5Y4" x Blar 12.5”x 57 x 8.5” 8.5” x 5%a” x 5¥a”
Environment MIL-E-5400 MIL-E-5400 MIL-E-5400
Class | Class | Class |
Characteristics of the QKW1132 TWT
Peak Power  Gain at Weight
Frequency kw Rated Power R.F. Con- D.C. Con- Size (Ibs)
Gc. (min.) db Duty Cycle nectors nectors Cooling (inches) (max)
TNC Flying leads Conduction- 11% x 13
8.5-10 1.5 34-40 Upto 1% Female = AMP HA/HO3 wire Convection X 2Ya 5.0
The QKW1132 is grid controlled, PPM focused
Typical X-Band CFA Chain, utilizing QKS1244 and QKS1243
CHAIN DATA
Peak Power 500 kw
Gain 27 db
Phase sensitivity 1.5 degrees/1% BL
Phase linearity + or —4°
Amplitude variation + or —0.3

QKS1243

IXH24
ISOLATOR*

QKS1244

*The IXH24 ferrite isolator is a product
of the Special Microwave Devices Opera-
tion of Raytheon’s Microwave and Power
Tube Division. This Operation supplies
matching ferrite devices as part of Ray-
theon’s overall capability in X-Band CFA-
TWT chains.







N

RAYTHEON INDUSTRIAL & MILITARY TUBES o




This catalog covers the widest range of
industrial, military and special purpose
electron tubes available from one source.

It is designed as an aid to circuit designers,
to facilitate rapid selection of tubes while
displaying a broad range of types from which
to choose. Included are diodes, twin diodes,
triodes, twin (dual) triodes, multi-section
types, thyratrons, decade counters, radiation
counters, heptodes, trigger tubes, reference
and regulator tubes, and a wide variety of
pentodes (such as RF and IF amplifiers,
oscillators, voltage and power amplifiers).

More extensive data can be obtained from
five Raytheon Tube Characteristics Bro-
chures each of which contains either power,
gas-filled, miniature, cathode subminiature
or filamentary subminiature tube informa-
tion. Individual data sheets on each type
are also available.

The data contained herein is compiled as
a service to the field and is not intended to
indicate type availability. Raytheon Com-
pany assumes no liability for information on
applications derived from this book. Data
supplied herein is believed to be accurate
and reliable.
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RK SR4WGB -
MADE IN USA

CK6080WB  Series
regulator, twin
power triode, rug-
gedized for severe
applications, max.
cathode current 200
mAdc per section,
plate dissipation 13
watts per section,
design max.

5R4WGB Rugged-
ized full wave recti-
fier, supplies 840V
at 165 mA or 730
Vdc at 275 mA

CK6146 48 watt

transmitting tube at

Ef = 6.3V; CK6883
is at'Ef = 12:6V

CK6336A Series

regulator, double

triode, Pp. = 30

watts per plate, Ib

= 400 mAdc per
plate

i

E’u‘lﬁ

ht

T

CK7996 Subminia-
ture metal-ceramic
gas half-wave recti-
fier, PIV = 2800V,
Max. DC output cur-
rent = 12 mAdc.

CK7994 Subminia-
ture frame grid tri-
ode, transconduc-
tance = 18,000

umhos, noise factor

= 2.5 db

CK7576 Subminia-
ture telemetering
tube, Pp = 3.5
watts at 235 Mc.

CK7995 Subminia-
ture frame grid pen-
tode, transconduct-
ance = 13,000
umhos, noise factor

— 3.5°db




For three decades, Raytheon Company’s Industrial Components
Division has been vigorously engaged in the research, development
and production of electron tubes.

In 1925 the nucleus of the present Industrial Components Divi-
sion was formed with the development of the BH tube, the first
gas-filled rectifier, which made ac-dc radio a reality. This de-
velopment led to expansions into other receiving tube types and
by 1930 Raytheon was a leading producer of electron tubes. Con-
tinued growth and diversification led to the development of many
industrial types of receiving tubes, and the formation of the Indus-
trial Tube Division. In 1959, to clearly illustrate the expansion of
the division into other component areas, the division was renamed
the Industrial Components Division.

Significant in the Division organization is the position of Quality
Control. This group operates independently of manufacturing groups
with the Quality Control manager reporting directly to the Division
General Manager. Heavy emphasis has been placed on quality
control in order to achieve the inherent reliability required to
pioneer in the production of reliable tubes which must withstand
a wide range of environmental stresses. It has therefore not been
subjugated to an operational status within the divisional organiza-

tion but elevated to its divisional importance as a direct overall
function,

Reliability at Raytheon is the outgrowth of:
e sound design

advanced manufacturing techniques

engineering capability

knowledge of customer applications

stringent quality control

continuous evaluation and improvement.

Finished tubes not only meet Raytheon’s internal inspection
requirements but also the applicable Military Specifications. For
operating characteristics the tubes must meet an AQL as low as
0.4%, using Mil-Std-105B to determine sample sizes. Operating
characteristics tests, visual and mechanical tests are supplemented
by environmental and usage tests such as:

Shock Test Low Pressure Voltage
Vibration Test Breakdown Test
Heater Cycle Test Glass Strain Test
Stability Life Test Normal Life Test
Survival Life Test High Temperature
Lead Fatigue Test Life Test

To further improve reliability, Raytheon’s Quality Control De-
partment, using the latest statistical techniques, isolates causes of
variation and stimulates product improvements. Active participa-
tion in industry and government-sponsored groups concerned with
improving testing and inspection procedures is an important func-
tion of the Quality Control Department. Experiments are con-
tinuously underway which will not only guarantee the present
high reliability of Raytheon products but also will foster improved
reliability in the future.
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REGIONAL SALES OFFICES

NEW ENGLAND

55 Chapel St.,
Newton 58, Mass.
Tel: Blgelow 4-7500
Area Code: 617

MID-ATLANTIC

210 Sylvan Ave.,
Englewood Cliffs, N.J.
Tel: LOwell 7-4911
Area Code: 201

NYC: WIsconsin 7-6400
Area Code: 212

1500 Kings Highway
Haddonfield, N.dJ.
Tel: HAzel 8-1800
Area Code: 609

2360 James St.,
Syracuse, N.Y.
Tel: HOward 3-9141
Area Code: 315

SOUTH ATLANTIC

100 Roesler Rd.

Glen Burnie, Md.

Tel: SOuthfield 1-0450
Area Code: 301

1612 East Colonial Drive,
Orlando, Florida

Tel: GArden 3-0518
Area Code: 305

WEST CENTRAL

9501 Grand Ave.,
Franklin Park, Ill.
Tel: NAtional 5-4000
Area Code: 312

3511 Hall Street
Dallas, Texas

Tel: LAkeside 6-7921
Area Code: 214

WESTERN

225 North Van Ness Ave.,
Hawthorne, California
Tel: PLymouth 7-3151
Area Code: 213

GOVERNMENT SALES

333 West First St.,
Dayton 2, Ohio

Tel: BAldwin 3-8128
Area Code: 513

1000 Sixteenth St., N.W.,
Washington 6, D.C.

Tel: MEtropolitan 8-5205
Area Code: 202

CANADA

Raytheon Canada, Ltd.
400 Philips St.,

Waterloo, Ontario, Canada
Tel: SHerwood 5-6831
Area Code: 519

IN EUROPE

Raytheon-Elsi, S.P.A.
Piazza Cavour-1-3
Milan, Italy

669661/2

IN ALL OTHER AREAS
OF THE WORLD

Raytheon Company
International Sales & Service
Lexington 73, Mass.

Tel: VOlunteer 2-6600

Area Code: 617

The Industrial Components Division maintains eleven sales offices
and through Raytheon’s Distributor Products Division, a network
of over 200 franchised distributors throughout the United States.
Each sales office is staffed to handle every detail of customer service
in addition to providing sales engineering advice and assistance.
Contact with any of these offices will bring complete product price
and delivery information. A complete application engineering facility
and staff at Division headquarters, working with industry’s most
advanced equipment, is also available, to assist in providing solu-
tions to complex circuitry and design problems.

RAVTHEON

INDUSTRIALCOMPONENTS DIVISION

Newton 58, Massachusetts
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MICROWAVE TUBES — MAGNETRONS
Prepared by
M. H. O’Connell

Raytheon Company is the world’s largest manufacturer of magnetrons. No other company produces a more complete
ae, every tube is the outgrowth of an intensive research and development program. The scientific competence and

engineering “‘knowhow’ thus accumulated, are unmatched in the industry.

Of all microwave tubes, the magnetron offers the lowest cost—per—hour life, and because of its construction sim—
plicity, is frequently the most rugged tube available. Its power—per—pound is the highest available among standard -

microwave tubes and its price is lower than for any other tube of equal power.

APPLICATIONS

Choice of a magnetron is indicated where a compact, low cost and simple and reliable system is sought. The mag—

netron affords the means of having a one tube system with the absolute minimum of connections and associated

equipment.

The high power magnetrons are well suited for ground and airborne search radar, moving target indicator applications
.nd general purpose radars. The medium power tubes are ideally suited for either ground, small boat shipboard or

™ tborne search, weather radar, surveillance systems and general purpose radars.

The suitable applications for the individual types are suggested in the frequency groupings of tubes that follow.

RAYTHEON’S CAPABILITY

The following chart indicates Raytheon Magnetron capabilities in relation to power and frequency. Only the most
active tubes are listed. Many other types, both classified and unclassified, are available for special applications

and replacement use. For complete information contact Raytheon Intemational Sales and Services, Lexington, Mass.

POWER - FREQUENCY BANDS
PK Kw | UHF L s C X K
1-100 s1 ¢ | x1.%2| K
101490 L1 | sI c. | x1
401-800 S2, S3 X2
801—1000 L1 | s2 &

1001-2000 | UHF | L1 | s2°

2001-5000 L2 | s2

Raytheon’s CW magnetrons are listed in a table on the last page.



C—BAND MAGNETRONS

~ulsed magnetrons for a wide variety of applications including ground based, small and large boat, and airborne

search and weather radars. Require forced air cooling.

FREQUENCY POWER ANODE ANODE PULSE  DUTY
TUBE TYPE RANGE OUTPUT  CURRENT  VOLTAGE WIDTH CYCLE  OUTPUT  WEIGHT DIMENSIONS
(Mcs) (Kw Typ.) (a) (kv) (usec) (Lbs.) {inches)
QKR 532 (Fixed Frequency) 5250-5310 1000 60 35 25 .001 Waveguide 50 16.384
RK7040/QKH456 (Fixed Freq.) 5380-5420 85 14 145 20 .001 Waveguide 80 681
QK- <39 (Fixed Frequency) 5450-5510 1000 60 35. 10 001 Waveguide 50 16 384
A4/~C20/QKH686 (Tunable) 5450-5825 250 25 245 05 .000342 Waveguide 35 13625
an7155/QKH662 (Tunable) 5450-5825 250 24 25 20 001 Waveguide 35 17.375
RK&E344/QKH235 (Tunable) 5450-5825 175 22 22 24 00085 Waveguide 25 11.376
_ Q¥+12 4 (Tunable) 5665-5715 1000 65 35 1.0 .001 Waveguide 50 16.384
X .na Ku—BAND MAGNETRONS
integral magnet pulsed tubes for general purpose radar applications. Require forced air cooling.
PEAK PEAK PEAK
FREQUENCY POWER  ANODE ANODE  PULSE  DUTY MAXIMUM
TUBE TYPE RANGE OUTPUT CURRENT VOLTAGE WIDTH CYCLE OUTPUT  WEIGHT DIMENSIONS
(Mcs) (Kw Typ.) (a) (kv) (usec) (0z.) (Inches)
RK7630/QKH702 (Tunable) 15.840-16.160 85 12 24 0.25 .00215 Waveguide 26 125
RR7452/QKH324 (Fixed Frequency) 15.840-16.160 85 12 24 0.25 .00215 Waveguide 25 12.5
RK6841 (Fixed Frequency) 16.400-16.600 50 14 16.5 1.0 .001 Waveguide 5.75 5750
23,800 24,200 30 0.5 1375 .08 .00032 Wovegquide 4 5.0

QKh .24 (Fixed Frequency)*

*Des.gned for missile environment — rugged, fast wam—up, long life.

)
~ os™, L-BAND MAGNETRONS

1. Tunable high power air cooled tubes with excellent life and stability characteristics. Used in MTI, ground

search, and height finder radars.

FREQUENCY POWER ANODE ANODE PULSE DUTY MAXIMUM
TUBE TYPE RANGE ouUTPUT CURRENT VOLTAGE WIDTH CYCLE OuUTPUT WEIGHT DIMENSIONS
(Mcs) (Kw) (a) (kv) {usec) (Lbs.) (inches)
65J26' (UNPACKAGED) 1220-1350 400 46 28 4.0 .001 Coaxial 20 12.6
RK7484A/QKH470A 1250-1350 2000 90 60 3.0 .001 Waveguide 90 22.325
RK7484/QKH470 1250-1350 2000 90 60 30 .001 Waveguide S0 22.325
RK6517/QKH358 1250-1350 1000 50 53 30 0013  Waveguide S0 222

2. Liquid cooled high power tubes for MTI and approach radar systems requiring microwave power relatively free

from frequency and time jitter. Electrically and mechanically interchangable.

FREQUENCY POWER ANODE ANODE PULSE DUTY MAXIMUM
TUBE TYPE RANGE OUTPUT CURRENT = VOLTAGE WIDTH CYCLE QuUTPUT WEIGHT DIMENSIONS
(Mcs) (Mw) (a) (kv) (usec) (Lbs.) (Inches)
QKH665 (Fixed Frequency—Pulsed) 1250-1285 50 150 71.0 50 0018 Waveguide 110 18614
QKH942 (Hydraul. Tuned—Pulsed) 1250-1350 5.0 150 71.0 50 0018 Waveguide 140 30.0

(includes
(10 cps tuning rate) actuator)

QKH666 (Fixed Frequency—Pulsed) 1320-1350 50 150 71.0 5.0 .0018 Waveguide 110 18614



S-BAND MAGNETRONS
/"
1. Fixed frequency medium power air cooled tubes for general purpose radar systems including commercial ship—

>

board navigation and search radar. All except 2J70A are unpackaged, operate at 1900 gauss:

FREQUENCY POWER ANODE * ANODE PULSE DUTY MAXIMUM

TUB: TYPE RANGE OUTPUT CURRENT VOLTAGE WIDTH CYCLE OUTPUT WEIGHT DIMENSIONS
== (Mcs) (Kw) (a) (kv) (usec) (Lbs.) (Inches)
2434 2700-2740 240 30 20 1.0 ..001 Coaxial 2.25 6.25
2J33 2740-2780 240 30 ® 20 1.0 ' .001 Coaxial 2.25 6.25
Zé.. 2780-2820 240 30 20 1.0 .001 Coaxial 2.25 625
2431 . 2820-2860 240 30 20 1.0 .001 Coaxial 2.25 6.25
; w 2860-2900 240 30 20 1.0 .001 Coaxial 2.25 6.25
3025-3075 20 80 7.0 1.0 .001 Coaxial 3.75 7.25

N AZ.) iVA

2. Compact high power liquid cooled tubes for height finding radar and linear accelerator use. Offer high

efficiency and outstanding reliability.

FREQUENCY POWER ANODE ANODE PULSE DUTY MAXIMUM

TUBE TYPE RANGE QUTPUT CURRENT VOLTAGE WIDTH CYCLE ouTPUT WEIGHT DIMENSIONS
(Mcs) (Kw) (a) (kv) {usec) (Lbs.) (Inches)
" RK7529/QKH327 (Tunable—Pulsed) 2700-2850 3500 115 62 20 00072 Waveguide 66 21.375
RK6410A/QKH338A (Fixed Freq.—Pulsed) 2750-2860 4500 130 70 20 .001 Waveguide 58 21.375
QK 883 (Tunable—Pulsed) 2750-2860° 4500 130 70 20 001 Waveguide 58 21.375
C.r(.H-898 (Tunable—Pulsed) 2846-2866° 4500 130 70 20 001 Waveguide 58 21.375
“:\-r<—a4osA/oKH428A(Fixad Freq.—Pulsed) 2850-2910 1750 85 52 20 0006 Waveguide 40 21375

R;(;7:3‘(Tunabl e—Pulsed) 3100-3500 1000 45 45 1.3 .002 Waveguide 65 -

™\ RK6402/QKH437 (Tunable—Pulsed) 3430-3570 700 50 47 20 0014 Waveguide 65 19.750

o4 *30 Mc anywhere in band

2. Reliable, low cost high power tubes. Operate at 2700 gauss with system located solenoid or permanent magnet.

Air cooled.
FREQUENCY POWER ANODE ANODE PULSE  DUTY MAXIMUM
TUBE TYPE RANGE OUTPUT CURRENT  VOLTAGE WIDTH CYCLE OUTPUT WEIGHT DIMENSIONS COOLING
(Mcs) (Kw Typ.) (a) (kv) {usec) (Lbs.) (Inches)
-VFVR—K.:—SSBG (Tunable) 2700-2900. 800 70 295 1.0 0005  Coaxial 6 100 Air
"4J35 ;Fixed Frequency) 2700-2740 800 70 28 1.0 .0005 Coaxial 5 105 Air
_4J;; (Fixed Frequency) 2740-2780 800 20 28 1.0 0005 Coaxial 5 10.5 Air
4J33 (Fixed Frequency) 2780-2820 800 70 28 1.0 0005 Coaxial 5 105 Air
4432 (Fixed Frequency) 2820-2860 800 70 28 v 1.0 .0005  Coaxial 5 105 Air
4J31 (Fixed Frequency) 2860-2300 800 70 28 1.0 0005 Coaxial 5 105 Air
RK5657 (Tunable) 2900-3100 800 70 30 1.0 ~.0005 Coaxial 6 10.0 Air

RK6695/QKH253 (Tunable) 3430-3570 600 55 28 20 .001 Coaxial 6 10.0 Liquid




UHF MAGNETRONS

Stable high power long life tubes ideally suited to ground and airborne search radar and MTI applications. Tuna%-fe\

types may be rapidly motor or hand tuned.

FREQUENCY POWER  ANODE ANODE PULSE  DUTY MAXIMUM

TUBE TYPE RANGE OUTPUT CURRENT VOLTAGE WIDTH CYCLE OUTPUT WEIGHT DIMENSIONS
(Mcs) (pk Kw) (a) (kv) (usec) (Lbs.) (Inches)
RK7547/QKH516 (Tunable—Pulsed) 406-450 2000 973 55.0 6.8 .002 Coaxial 220 22625
QKH5178 (Fixed Freq.—Pulsed) 535-545 2000 300 50.0 6.0 .0018  Coaxial Less than QKH516
QKH626 {Tunable—Pulsed) 570-630 2000 90.0 500 6.0 .0018  Coaxial Less than QKH516
QKH517A (Fixed Freq.—Pulsed) 600-610 2000 90.0 50.0 6.0 .0018  Coaxial Less than QKH516
QKH517 (Fixed Freq.—Pulsed) 670-680 2000 900 50.0 6.0 .0018 Coaxial Less than QKH516

X-BAND MAGNETRONS

1. Tunable pulsed tubes for ground, shipboard, and airborne search, surveillance, and weather radar.

FREQUENCY POWER ANODE ANODE PULSE DUTY MAXIMUM
TUBE TYPE RANGE OUTPUT CURRENT VOLTAGE WIDTH CYCLE QUTPUT COOLING WEIGHT DIMENSIONS
(Mcs) (Kw Typ.) (a) (kv) - (usec) (Lbs.) (Inches)
RKé6Z47 8500-8600 200 25 28 2.5 001 Waveguide Air 16.25 10.285
2031A 8500-9600 40 14 14 3.5 001 Waveguide  Air 5.0 6.5
RKb2438 8700-8900 % 91 3.55 1.0 045 Waveguide  Air 6.0 5250
QKHI L 9175-9575 7.0 4.5 53 2.0 .002 Waveguide Air 3.0 555

2. Fixed frequency pulsed tubes for radar applications.

RKS867 9205-9285 75 13.5 15.0 05 .001 Waveguide Air 75 6.8
2J56 9210-9280 40 12 12 20 .001 Waveguide Air 40 6.25
AK6959/QKH172 9330-9420 °%° 4 33 05 0003 \\sveguide Air 45 14 625
425 38 3.2 00105
2455 9345-39405 40 12 12 20 .001 Waveguide Air 4.0 6.25
&

2042 9345-9405 7.0 4.5 5.5 20 .002 Waveguide Air 30 55
2042H" 9345-9405 7.0 45 55 20 .002 Waveguide Air 30 55
7254 9345-9405 40 12 12 25 001 Waveguide Air 1.5 6.0

*Designed for jet aircraft environments, operates to 60,000 ft. altitude without pressurization.

CVW MAGNETRONS

L— and S—band tubes primarily used as power sources in microwave signal generators. The RK6177 is electro—

mechanically frequency modulated by a 300 cps vibrating reed mechanism for use in radar altimeters.

FREQUENCY POWER ANODE ANODE MAXIMUM
TUBE TYPE RANGE OuTPUT CURRENT VOLTAGE OUTPUT WEIGHT DIMENSIONS

(Mcs) (W) (mA) (kv) (Lbs.) (Inches)
QKHS59 (Tunable) 950-1525 190 225 29 Coaxial 24 120
QKHS560 (Tunable) 2350-3600 190 225 29 Coaxial 24 120
4J62 (Tunable) 2675-3015 50 125 1.2 Coaxial — 70
4J63 (Tunable) 2985-3385 50 125 12 Coaxial — 7.0
4J64 (Tunable) 3305-3675 50 125 . 1.2 Coaxial — 70

RK6177 (Fixed Frequency) 4268-4350 1.0 30 305 BNC 1.0 328
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Ku-Band Coaxial Magnetrons
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FEATURES

* Rugged ceramic/metal
construction

* Wide power range — 35 to
125 kilowatts

e Servo-tunable and fixed
frequency versions

* Light weight, long life

¢ Excellent stability, spectrum
and efficiency

* Being used in airborne sys-
tems meeting MIL-E-5400
specifications

The information presented in this bro-
chure indicates Raytheon Company’s
capability in coaxial cavity magnetrons
operating in Ku-Band. Six magnetrons
are described, ranging from the
QKH1368 fixed frequency 35 kW tube to
the sophisticated voice coil tuned
95 kW QKH1527.

The coaxial magnetron with its inte-
gral stabilizing cavity offers greater
frequency stability than obtainable
from the eonventional magnetron. Fre-
quency pulling and pushing are re-
duced to less than one third of their
usual values and better rf output
spectra are obtained. At high fre-
quencies, where resonator dimensions
are small, the coaxial cavity magne-
tron can employ more vanes. The re-
sulting increased anode and cathode
areas contribute significantly to life
and reliability of Ku-band magnetrons.

The voice coil tuner provides closed
loop servo-controlled voltage tuning of
the magnetron. Random tuning or high
cycling rates can be applied, adding
ECCM and frequency agility features to
the radar system.

The data and performance given
here is of a general nature. It is in-
tended to aid in the selection of com-
ponents which may best suit the needs
of a particular radar system and to ap-
praise system engineers of tube
capabilities for future design work.

If the tubes described herein do not
meet your particular requirements, a
modest development can usually be
carried out to obtain the desired per-
formance.

Ku-Band Coaxial Magnetrons

TEMPERATURE

The tubes described in this bulletin
will operate properly in ambient air
environments from —50° to +100°C.
The principal consideration is that
sufficient air be blown over the tube to
prevent the anode from getting hotter
than 150°C. As the temperature varies,
the size of the coaxial cavity and the
position of the tuning plate in the cavity
change so that the output frequency
shifts. Usually the shift is in a negative
sense, and the thermal factor is typi-
cally —0.25 MHz/°C. Where system
requirements are critical the thermal
factor can be reduced to a value of 0.1
MHz/°C by choice of materials with
expansion coefficients such that the
tuner plate moves in the coaxial cavity
to compensate for other dimensional
changes of the anode or cavity.

At a fixed thermal environment there
is an additional cause of thermal shift
in frequency. This is snap on shift,
measured from the time pulse voltage
is first applied to the tube to the point
when the tube temperature stabilizes.
For the coaxial magnetrons listed the
typical starting shift is about 5 MHz.
Values of starting frequency shift vary
from 3 MHz to 10 MHz, with the direc-
tion of shift changing randomly from
tube to tube. When it is desirable to
have low thermal starting shift, tubes
can be measured to be certain their
shift is below the required minimum.
Usually this means a loss of yield in
the production of the tube.

PRESSURIZATION

Generally the output waveguide and
the input to the cathode stem are pres-
surized so that standard atmospheric

conditions are maintainable when high
altitude is reached. The permissible
range of pressure to be kept in the
input and output areas of the tubes is
12 to 45 psia.

VARIATION IN RF OUTPUT

The tubes will easily tolerate a mis-
match of 1.5/1 VSWR in the output
load. The pulling figure is typically 5
MHz as the phase of the mismatch is
varied. Spectrum quality is maintained
with a bandwidth of 2.0/pulse width

and with side lobes 9.0 dB down from
the main lobe. Stability expressed as a
percent of missing pulses is less than
0.25% independent of the load mis-
match position.

Pushing, the frequency shift that
occurs when the anode current
changes, is typically less than 100
kHz /ampere.

Pulse to pulse frequency jitter is

nominally about 50 kHz, and amplitudev

jitter is less than 0.25 dB.

The Ku-band coaxial magnetrons
will start smoothly on each pulse pro-
vided the rate of rise of voltage is slow
enough to allow oscillation to build up
in the high Q = mode. If it is too fast the
tube will misfire and operate partly at
some frequency other than the r mode
— such as the slot mode. A practical
limit to the voltage rise time is 150
kV /usec. It is good practice for a satis-
factory interface between the tube and
pulse modulator to keep this down to
130 kV/usec when possible. Starting
time jitter then can be kept to less than
10 nanoseconds rms.

Heater power is reduced, once oscil-

lation has started, until the sum of the
thermal input to the cathode from the

heater and from electron back bom- -

bardment is sufficient to maintain the
cathode at its proper operating tem-
perature. The reduction is dependent
on the pulse width and the duty cycle
at which the tube is operated. Correct
values for the heater input can be
supplied when the pulse conditions are
specified.

VIBRATION AND SHOCK
Raytheon coaxial magnetrons have
been ruggedized to withstand vibra-
tion and shock conditions encoun-
tered in aircraft. The shock test is 30 g
at 11 milliseconds. Vibration testing
over the 5to 500 Hz range is conducted
at a level of 5to 10 g depending on the
specified requirements. During vibra-
tion the frequency output of the tube is
monitored to ensure that peak-to-peak
frequency modulation is maintained
within 4 MHz.




QKH1325

The QKH1325 is a pulsed coaxial mag-
netron, air and conduction cooled, with
an integral magnet. It is a fixed fre-
quency tube which is usually built to
operate at 16.5 GHz. However, it can
be delivered to oscillate at any fre-
quency between 16.2 and 17.1 GHz.
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QKH1516

The QKH1516 is a pulsed coaxial mag-
netron, tunable over the range 16.6 to
17.1 GHz. It can also be built to be tuna-
ble over any 500 MHz portion of the
band between 16.2 and 17.2 GHz. The
QKH1516 has a minimum peak power
output of 35 kW, is air cooled, and has
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QKH1527

The QKH1527 is a pulsed coaxial mag-
netron tunable over any specified 600
MHz segment of the range between 15.5
and 17.5 GHz. It provides 95 kW mini-
mum peak power output, is air cooled,
and has an integral magnet. The
QKH1527 tuner is equipped with an
electromagnetic actuator and sensing
elements which give electrical analog
outputs indicating the tuner shaft posi-
tion and velocity. The tuner is driven
from a servo amplifier which may be
programmed in any desired manner
from a voltage signal generator (see
section discussing Servo Tuning).
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The RK7208B is a pulsed coaxial mag-
netron mechanically tunable over the
range 15.5 to 17.5 GHz. It gives 125 kW
minimum peak power, is air cooled,

nd has an integral magnet.
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Frequency-Agile Magnetrons
For Modern Radar Requirements

Both the QKH1526 and QKH1527 are
made with servo tunable electro-
magnetic actuators. The tuner drive is
similar in principle to the operation of
the voice coil in a permanent magnet
loud speaker. The tuning plate forming
the end of the TEa mode magnetron
cavity is attached to a shaft which
passes through a bellows assembly to
the outside of the vacuum envelope.
External to the tube, the shaft is held in
a low friction bearing and is attached
to a coil located in a magnetic field. As
current is passed through the coil, the
shaft and tuning plate are moved
inward or outward depending on the
direction of current flow.

The force acting along the axis of
the tuning shaft is 2.0 Ib/ampere.
Working against this force is the
spring constant of the bellows which
is approximately 75 Ib/inch. Atmo-
sphericpressure, which normallyexerts
pressure against the magnetron tuner,
is eliminated by the use of a double
bellows system which presents equal-
izing pressure above and below a
central tuner plate. The bellows used
in the tuner are of the long-life welded
plate construction. The weight of the
moving parts of the tuner is 0.3 Ib.
Mechanical damping, which is esti-
mated at 0.25 Ib/in.[sec, is negligible
compared to the damping provided by
the rate loop in the servo. The cold
resistance of the coil is 3 ohms; the
inductance is less than 500 micro-
henries.

Connected to the tuning shaft is a
two-element transducer probe con-
taining a steel core and a magnet. In
passing through fixed transducer wind-
ings, the magnet generates a vollage
proportional to the velocity of the shaft;
the steel core provides variable cou-
pling between a primary and two op-
positely wound secondaries of a
transformer. The amplitude of the
voltage across the secondaries is
proportional to the shaft position. The
transducer is positioned on the tube
so that null output voltage occurs at
the frequency range midband; the
phase of the output is a measure of
whether the tuner is above or below
midband. A 20 kHz, 10 V rms signal is
used for the input to the position trans-
ducer. The output sensitivity is 20 V

rms/in. The tuning curve of both tubes
has a slope of about 15,000 MHz/in.
Thus the position transducer, which
is used both for feedback to the servo
control and for AFC provides an indi-
cation of the frequency with a sensitivity
of roughly 1.33 mV rms/MHz. The
velocity transducer has an output of
0.1 V/in./sec.

A block diagram for the servo tuned
magnetron is given below. Twenty kHz
modulation and demodulation circuits
for the position transducer are not
shown and back emf, inductance, and
mechanical damping have been disre
garded. The amplifiers in the velocity
loop should have a gain of about 150
volts [volt; the position loop amplifiers
1500V /volt p-p. With the servo loop
gains thus set it will be found that both
reasonably fast response time and
stable operation are accommodated.

To a first approximation the vibra-
tion transfer function of Xo/}{d gives a
theoretical ability of the servo to hold
the tuner at a fixed point within about
2.0 MHz peak-to-peak deviation against
a5 g environmental acceleration input.
Slightly more peak-to-peak shift, 4
MHz, is seen in practice due to lateral
motion of the tuner plate in the cavity.
In the absence of vibration, the output
frequency is quite steady when a con-
stant voltage command input is applied
to the servo. Fidelity to various wave- |
form inputs is adequate; e.g., the turn
around time for the tuner to switch
from motion in one direction to motion
inthe opposite direction on atriangular
waveform is less than 1.0 millisecond.

The tuner can accommodate average
I2R losses of about 45 watts before coil
temperature becomes excessive
(greater than 220° C). At this power
level the coil resistance moves up to 5
ohms, and the maximum average use-
ful current is 3 amperes. Current re-
quirements due to combinations of
vibration environment, tuning agility
rate, and tuner position should be
examined to determine that the maxi-
mum current capacity is not exceeded.
Tuning rates of 50 Hz across the entire
band can be achieved. Faster rates
over smaller segments can also be
accommodated.




BLOCK DIAGRAM — SERVO TUNED MAGNETRON
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G, — POSITION TRANSDUCER (VOLTS/IN) X — POSITION (IN)
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Preliminary Data* ISSUED 6/65

Ku-Band Coaxial Magnetrons

Raytheon coaxial magnetrons are the light-

est weight, most rugged tubes of this type
available. Theyareideally suited for airborne
radar applications which require high effi-
ciency, improved frequency stability, and
minimum size.

Coaxial magnetrons have an integral sta-
bilizing cavity incorporated into the resonant
structure of the tube. This design results in
lower pushing and pulling figures, increased
efficiency, and longer tube life than are ob-
tainable with conventional magnefrons.

Raytheon coaxial magnetrons meet the
most rigorous airborne environmental condi-
tions. In operating systems, the tubes have
exhibited very low starting jitter characteris-

tics. The QKHI1325 has the lowest input power

requirements of any coaxial magnetron with

similar output power.

Standard Raytheon coaxial magnetrons are listed below. Other power levels and

Ku-Band frequencies are available to meet specific requirements.

QKHI1302 QKH1325 QKH1368
Frequency (Gc) 16:6 = 171 16,5 17.2
(mech tunable) (fixed freq) (fixed freq)
Peak Power Output (kw) 35 65 35
Pulse Width (usec) 0.2 0.2& 1.0 0.2
Duty Cycle <001 .00072 .001
Anode Voltage (kv) 12 14 12
Peak Anode Current (a) 9.5 14 9.5
Weight 4 1bs, 2 oz 4 lbs, 12 oz 3 1bs, 10 oz

RAYTHEON COMPANY - MICROWAVE AND POWER TUBE DIVISION « WALTHAM 54, MASSACHUSETTS

*The specifications for this device have not been finalized. For current information contact the nearest Microwave and Power Tube Regional Sales Representative.

Printed in U. S. A,



RAYTHEON
LOW & MEDIUM
POWER TWT'S

Raytheon now offers the complete RCA
line of low and medium power TWT's,
including loop tubes and miniaturized

TWT's, to meet a wide variety of ECM and
communications applications.



Low & Medium
Power TWT's

As an addition to its long-
established capabilities in
higher power TWT's, Raytheon
now offers the complete RCA line
of low and medium power TWT's,
including loop and miniaturized
tubes. These TWT's are specifi-
cally designed to meet a wide
variety of ECM and communica-
tions applications, and are
backed by complete engineering
and production facilities devoted
exclusively to these tubes.

Miniaturized TWT's

The Raytheon line of minia-
turized Traveling-Wave-Tubes
(MINI-TWT's), incorporates
samarium-cobalt magnets and
features outstanding performance
as well as small size and weight.
Volumes are as low as 3 cubic
inches and weights are as low as
7 ounces. Intended for airborne
applications as amplifiers in EW
systems, where size and weight
are critical considerations,
Raytheon MINI-TWT's provide 10
to 50 watts of RF power output in
the frequency range of 2.5 to
18 GHz and have bandwidths
greater than one octave.

The miniature tubes use de-
pressed collector operation for
improved overall DC-to-RF
efficiency, and have a conduction-
cooled heat sink. Specifically de-
signed for side-by-side operation
with minimum interaction be-
tween adjacent tubes, they are
particularly suited for applica-
tions in phased-array systems. A
typical tube has a cross-section
only one-half inch in width and
one inch in height, including the
RF coupler housing.

Raytheon has made a major
effort to obtain improved reliabil-
ity, thermal stability, and tube-to-
tube consistency in the MINI-TWT
line. This includes the ability to

obtain full DC-to-RF operation
without noticeable power fade
even at the 30-watt RF power
output level. Such capability is
achieved with only a modest
cost increase (in production
quamtities) over standard
traveling-wave tubes.

Loop Tubes

Traveling-wave tubes for
loop-memory subsystems must
provide RF storage capability
while operating with the re-
quired passive delay compo-
nents in the feedback loop. To
accomplish this, it is necessary for
the traveling-wave tube to meet
the following prerequisites:

1. Produce small-signal gain
contour which comple-
ments the delay line loss.

2. Maintain excess gain
spread and gain contour
with temperature variation
over operating environ-
ment.

3. Provide storage operation
over the memory period
with =5% variation in helix
voltage and 5% variation
in collector voltage, over
the normal range of tem-
perature variation.

4. Meet the requirements
mentioned above over a
wide input pulse power
range.

5. For the in-line loop, meet
the specific system inter-
face characteristics as an
amplifier between the in-
put and final traveling-
wave tubes in the chain as
well as RF storage.

Raytheon offers a wide variety of
both “in-line” and "off-line”
traveling-wave tubes that meet
these requirements.

Mdajor Application Areas
ECM Systems: Raytheon
specializes in providing traveling-
wave tubes for the low-level input

amplifier stage, recirculating rf
memory (loop) stage, and the
driver stage of electronic counter
measure systems. Raytheon
medium-noise traveling-wave
tubes meet the diverse and op-
posing requirements of low noise
and wide dynamic range for the
input amplifier stage of ECM
systems. These tubes cover the
L-Ku frequency band and have
noise figures from approximately
12 to 20 dB. Where desirable,
tubes can be prepackaged with
delay lines, power dividers, and
integral power supplies as com-
plete subsystems.
Communications Systems:
Recent developments in X and Ku
common carrier and Community
Antenna Distribution systems
have led to the production of a
family of 10- and 20-Watt com-
munication TWT's. These tubes
incorporate the latest design
advances to assure long life and
reliability at an economical price.
Subsystems: Raytheon can
provide solid-state power sup-
plies (designed to MIL-E-5400)
integral with traveling-wave
tubes or as separate units. The
power supplies can be either of
the field or depot repairable form,
depending on the application.
Controlling the interface between
the traveling-wave tube and the
power supply can reduce the
total cost for the system and/or
result in improved tube per-
formance. Power alarm and
monitoring circuits can be cus-
tomized to your specific needs
with quick reaction capability.

Typical Operating Characteristics

of Loop Tubes
Performance Frequency
Mode Band Storage Time Power Level $S Gain
In-Line S 5 psec approx. ~N1-4W 35dB
In-Line C 5 usec approx. 100 mW -2 W 40 dB
In-Line X 5 usec approx. 100 mW -2 W 40 dB
In-Line X-Ku Y2 W 60 dB

5 psec approx.




Miniaturized Traveling-Wave Tubes

Raytheon Replaces Frequency RF Output SGna\::I Noise Heater Collector Helix Anode Dimensions Weight
Type RCA Range Saturated Signal Figure Voltage Current Voltage Current Voltage Current Voltage Control (Excludes C tors) h Approx.

Number Type GHz w dB dB v A v mA \' mA \' Grid L w H Ibs. Application
QKW1930 A1485 2.6- 5.2 24 40 35 6.3 1.0 1200 120 2100 8.0 3800 Yes 10.0 0.75 1.0 1.0 P, E.
QKW1931 A1483 4.0- 8.0 10 40 35 6.3 1.3 2000 60 2100 6.0 2400 Yes 10.0 1.0 1.0 0.8
QKW1932 A1464 5.0-10.0 5 35 30 6.3 1.25 2300 50 2200 4.0 2250 No 8.0 1.0 1.0 1.0
QKW1934 A1481 5.2-104 26 40 35 6.3 0.6 1300 100 2500 8.0 3500 Yes 8.0 0.6 0.85 0.6 P, E
QKW1935 A1487 7.0-17.0 10 50 35 6.3 0.4 1700 70 3000 5.0 2900 No 10.0 0.5 1.0 1.0 P.E
QKW1936 A1465 8.0-16.0 10 30 30 6.3 1.25 2400 60 3800 1.0 2450 No 8.0 1.0 1.0 1.0
QKW1937 A1484 8.0-18.0 10 45 35 6.3 0.35 1700 60 3300 6.0 2300 Yes 9.0 0.63 1.35 0.75
QKW1938 A1478 8.0-18.0 16 40 — 6.3 0.4 2000 75 3000 8.0 2900 Yes 7.0 0.5 1.0 0.6
QKW1939 A1486 10.4-18.0 20 40 35 6.3 0.5 1800 95 3000 8.0 3400 Yes 7.0 0.6 0.85 0.6 P; E.
QKW1940 A1480 11.0-18.0 20 40 — 6.3 0.3 1800 75 3200 8.0 2800 Yes 7.0 0.5 1.0 0.6 P, E.
QKW1941 A1497 46- 54 45 45 35 6.3 1.25 1600 110 2350 16.0 1150 Yes 11.87 0.95 0.98 1.0 E.
NOTES: 1. All tubes ceramic metal construction. 2. RF connectors, all tubes: SMA. 3. Tubes normally furnished with flying leads. 4. All tubes periodic-permanent-magnetic focusing.

P —Phased Array. E— ECM.
Medium-Power Traveling-Wave Tubes (10W and above)
Replaces Frequency RF Output (gr:lanll Noise Heater Collector Helix Anode ) Dimensions Weight

Raytheon RCA Range (Saturated) Signal) Figure Voltage  Current Voltage Current Voltage Current Voltage Control RF (Excludes Connectors) inches Approx.

Number Type GHz w dB dB \' A v mA \' mA A Grid Connectors L w H Ibs.
QKW1924 A1317 0.75- 1.0 20 30 23 6.3 1.3 1550 60 1650 0.5 1400 No N 20.0 219 213 5.0
QKW1901 7642 1.7 - 23 18 28 — 6.3 1.3 2000 70 2250 0.7 1375 No N 20.5 3.12 3.88 6.5
QKwW1922 4054 1.7 - 2.7 17 29 = 6.3 1.8 2000 70 2250 0.1 1400 Yes N 19.0 3.12 3.88 6.5
QKW1921 4079 10.7 -11.7 10 41 28 6.3 0.9 2400 45 3700 0.5 2250 No WR-75 13.3 3.75 3.8 9.2
NOTES: 1. All tubes periodicipermanent—magnet focusing. 2. Tubes normally furnished with flying leads.

Low-Power Traveling-Wave Tubes (9.9 watts and less)
Gain . . -

Ra¥;gz°n Reglgxes Fr:«:\:;r;cy Z:m?r:'.';:t éisg":y:lll) ;‘i:i‘s:; Voltag:| eme(;urrent Volta::"ecu::rurrent Vollageﬂehx Current V‘::::::o Control RF (E)«:IudesD (I:mo:::'colgsrs) inches Xﬁii':

Number Type GHz w dB dB \' A v mA \'J mA v Grid Connector L w H Ibs. Application
QKW1903 A1381 2.0 - 3.85 0.02 35 — 6.3 0.7 550 4.0 400 1.0 200 Yes SMA 12.3 1.56 1.56 2.0
QKW1904 A1384 2.0 - 3.85 1.0 37 = 6.3 1.4 1200 34.0 1000 2.0 1100 No SMA 13.0 1.69 1.31 3.0 L
QKwW1923 A1310 2.0 - 6.0 3.0 40 30 6.3 1.3 900 45.0 1600 0.5 1300 No TNC 15.4 1.87 2.0 3.0
QKW1927 A1468* 25 -85 2.0 38 28 6.3 1.0 1500 30.0 2100 2.0 1600 Yes SMA 14.0 1.5 1.65 3.3
QKW1926 A1358 3.0 - 80 2.0 35 30 6.3 1.3 900 45.0 2000 2.0 1000 No TNC 15.2 1.87 2.0 3.0
QKW1905 A1382* 3.85- 7.4 0.003 30 20 6.3 0.24 650 0.3 470 0.3 300 Yes SMA 12.0 1.5 1.5 1.6
QKW1906 A1385 3.85- 7.4 0.1 38 — 6.3 0.29 950 8.0 830 1.0 800 No SMA 13.0 1.25 1.25 1.6 L
QKW1916 A1360* 4.0 - 8.0 0.01 35 15 6.3 0.24 720 1.0 670 0.1 300 No TNC 12.0 1.5 1.6 2.0
QKW1929 A1379 7.0 -11.0 0.03 30 o 6.3 0.24 1350 3.0 1200 2.8 350 Yes ¥2RG-320 13.0 4.0 2.5 5.0 L
QKwW1919 A1438* 7.0 -16.0 0.003 35 15 6.3 0.20 1150 0.5 1050 0.1 350 Yes SMA 12.0 1.25 125 1.6
QKw1807 A1383* 7.4 -12.0 0.005 33 20 6.3 0.24 1050 0.5 900 0.1 350 Yes SMA 12.0 1.5 1.5 1.6
QKW1908 A1386 74 -12.0 0.2 40 — 6.3 0.2 950 12.0 1800 0.5 1050 No SMA 13.1 1.25 1.25 1.6 L
QKW1920 A1476* 8.0 -16.0 0.5 55 — 6.3 0.3 2300 11.0 2300 1.0 1000 Yes SMA 14.0 1.0 1.0 1.6 L
QKw1918 A1360V2 4.0 - 8.0 0.01 35 15 6.3 0.24 720 1.0 670 0.1 300 No TNC 12.0 1.25 1.6 2.0
QKW1917 A1301V3 20 - 40 1.0 35 — 6.3 1.4 1200 34.0 1000 4.0 1050 No SMA 13.0 1.6 1.31 3.0 L
QKW1915 A1301V4 20 - 40 1.0 35 = 6.3 1.4 1200 34.0 1000 4.0 1050 No TNC 13.0 1.6 1.31 3.0 L
NOTES: 1. Types marked with asterisk (*) are ceramic-metal construction. 2. All tubes periodic-permanent-magnet focusing. 3. Tubes normally furnished with flying leads.

L — Loop.
In addition to the tubes line. Information on classified clearance and evidence of need medium power TWT's may be

listed herein, Raytheon is de-
veloping new types to supple-
ment the existing former RCA

types to meet specific program
requirements is also available
upon receipt of proper security

to know.

Complete details of any of
the Raytheon line of low and

obtained through your nearest
Raytheon sales office, listed on
the back page of this brochure.
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Preliminary Data*

@ QKH 1516 MAGNETRON

ISSUED 6/67

GENERAL DESCRIPTION

The QKH1516 is a coaxial magnetron; pulse type,
tunable over the 16.6 to 17.1 GHz frequency
range. The QKHI1516 delivers 40 kilowatts nom-
inal peak power output, has an integral magnet,
andis air cooled. It hasbeen designedprimarily
for airborne radar applications requiring rugged-
ization.

ABSOLUTE RATINGS

DUty Factor . s o o e o siere =l 5a b @5 66 408 868 . 001
Current pulse width . .. .... .. Sl silcs grashss 0.1to1l us
Rate of rise of voltage . ... ... oo oo 130 Kv/us
VSWR s v msunmeanss ammps 60 s 0889 ssss 1,5
Pulgevoltage «ceswssososses oenssesss 14 KV T 358 J
Peak current o o s o s o ow s s e s e e e e 11 a . 2:; ]
Input bushing pressure . ... ...« oo 12 to 45 psia P TJ &
Output waveguide pressure . ........ 12 to 45 psia Q@ <. 0] | L
Anode (body) temperature ..... S 150 OC il @}{,@ @ q:\z
Operating vibration s« s s s s %9 w0 10g, 5 to 500 Hz {%}Al—f}
TE =

e 398 (4 Houss)

TYPICAL OPERATION

DUty factof L .ossssssossamni@neRasass . 001

Current pulse width . ... .. R E SR e S e 0.2 us

Rate of rise of voltage . ........ ewwws 120 Kv/us

VENE. « v wnas T T T T T L LT Isolator e
Pulgervollage sonsanammen® e = mw 11 te 13 KV

Pealtcurtent . .s . ssossnmsommmmossnes 9.5 = = ' T

PedK power GUtPUt ; ¢ s s s s v oo s s s o s e © s 40 Kw ‘ 1
Spectrum characteristics: Bandwidth (6 db). . 6 MHz l

'
Minor lobes .. .. 9 db L §;§ e ® _r—;l—T_L
Missing pulse stability . ........ . less than 0.25% T £
Standby filament current (at 12. 6 volts) ... 1.5to2 A
Operate filament voltage . ......¢.¢ e 0o 8 v
Frequency (screwdriver adjustable) . .16.6 to 17.1 GHz '

eI o s 1 0w g 7 2 o e i 0 4.5 pounds maximum

RAYTHEON COMPANY - MICROWAVE AND POWER TUBE DIVISION « WALTHAM 54, MASSACHUSETTS

*The specifications for this device have not been finalized. For current information contact the nearest Microwave and Power Tube Regional Sales Representative.

Printed in U. S. A,
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. T Fm———
Desceription: Magnetron, 5450 to 5825 megacycles, 250 kilowatts QJiﬁlmum),

mechanically tuneble, pulsed type, air-cooled, integ¥aYI™ i
magnet, unipotential cathode,

Dependent Abgolute Ratings  Note 2
Parameter: Tb ib B pi Du : tp
Unite mAde a W kw us
Maximums 30 30 750 750 0,0012 a5
Minimums e - e - - —
Note §

Independent Abgolute Ratingg  Note 1
Parameters Ef epy tk VSWR Pressure
Unit: v kv sec i psia
Maximums 5e5 . 28 e 1.5 -
Minimums - —_— 180 —_— 10

Note 4 Note 7 ¢

Tuner ] Output
Parameter: Torque Anode T Bushing T Pressurization
Units in-oz oQ % psia
Maximmum:e 200 120 270 35
Minimums - -— - 12

Note 8 Note 8 Note 9

STORAGE, HANDLING, AND INSTALLATION
Input Bushing: Note 8 Output Coupling: Note 21
Mounting Support: Note 21 Input Connections: Note 21
Cooling: Note 13 Vibration, Shock: Note 11
Mounting Positions Any Weight: 35 1bs, Approx.

Magnet: Note 10

RAYTHEON COMPANY

Microwave and Power Tube Division RK7560
Waltham 54, Massachusetts December 20, 1960 :




Ref, Teat Condition Sym, Min, Max, Unit
GENFRAL TESTS
3.1 Qualification Approval | Required for JAN Marking
4e9e2 Dimensions .| Note 21
37 Marking Raytheon RK7460
be5 Holding Period t = 168 hours
~\ QUALIFICATIONS TESTS
4e9e8 Salt Spray Corrosion Omit
4e9e19.2 High~Frequency No Voltage
Vibration
—— Shock Test Note 123 G = 15
e — Anode-Cathode C 1 10 117 uuf
Capacity 3
4be9ell Temperature Anode Tt AF/"Q L e =042 Mo
Coefficient 50 to 120 °C ]
F1, F3 |
Note 8, 15 '
S AC E| TESTS = P =_(PRODUCTION)
P
beSel Water-vaporproof Required
Barrier
4eTGel3 Pressurizing 30 psia mine
4410,8 Heater Current Ef = 5,0V 18 4e5 5ed A
tk = 180 sec, min,
4e1643 [0seillation I
RAYTHEON COMPANY
Microwave and Power Tube Division Page 2 RK7460

Waltkam 54, Massachusetts

Decembe: 20, 190




A« Dham 54, Massachusetts

-~ i
Ref, Test Condition Sym, Min, Max, i Jrdt
—— Standing Wave Ratio VSWR = 1,1 max, ‘
except as specified herein ‘
|
4s164342 |Heater-Cathode tk = 180 sec. max, :
Watmup Time - at EF = 5,0 V; Note 4 j
Ef = 5,0 operate {
4e164343  |Pulse Characteristics |tp = 0,45 to 0e55 us * |
Du = ,000342; trv = | |
Oel ue (min,) to | '
0.7 us (max.); |
416430k Average Anode Ib = 8,6 mAdo
Current
461047342 |Tunable Frequemey F - 5450 5825 Mo
4elbe346 Power Output Flt = 5450 Me 0 87 e W
F2t = 5660 Me ;
~ F3¢ = 5825 Mo : a
helOe345 Pulse Voltage F1 Py ro 26 kv
4e1643.7 |R.F. Bandwidth F1, F2, F3 BW | - | 3 M
Note 16 | i tpe
|
4e16,7.3 |Starting Stability F33 Note 20 MP |- 5,0 &
4e1647.1 |General (RF) Energy Fl, F2, F3 VSWR = MP — | 0425 %
™ Stability 1.5/1 Note 18 i |
4el6e5 Pulling Factor F3, Note 17 AP oo 15 | Mo
MEASUREMENT ACCEPTANCE 1 ”w
409619,1 Low Frequenoy Vibration|No Voltage
ACCEPTANCE LIFE TEST
4ell Life Test Cathode Horizontal 72 Cylces
Group D, Note 19
RAYTHEON COMPANY
Microwave and Power Tube Division Page 3 RK7460

Decembe:* 20, 1969
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Ref'e

w:
Test Condition Syn, Min,

belled

44164346
4164345
40164307

A"’-\\“?ol

Life Test End
Points

|
[
Power Output F1, F2, F3 Po 69.0 i
Pulse Voltage Fl epy 22 27

R.F. Bandwidth F1, F2, F3 BW — 128
Note 16 spa

Stability F1, F2, F3 VSWR = T RS O
1.5/1, Note 18 ,

4e9e18,1,8

0

PACKAGING INFORMATION
Carton Drop Required

~
1le

e

Lo

5e

The independent absolute ratings shall not be exceeded if the life specif: ad
herein is to be obtained. These independent absolute ratings ars limitiag
values beyond which the serviceability of any individual tube may be impaired,

The dependent absolute ratings are interrelared, and it does not necessarily
follow that combinations of ratings can be attained simultaneously. The provisions
of 6,5 Specification MIL-E-1 shall apply in the selection of the operatiag point,

These tentative specifications are subject to revision., The tube manufacturer
should be consulted with regard to details of application.

'The maximum value specified herein is for a non-oscillating condition, Heater

surge current shall not exceed 12 amperes,

The characteristics of the applied pulse shall be those which result in proper
starting and oscillation. The rate of pulse voltage riss, the percentage of
pulse voltage ripple, and the rate of pulse voltage fall shall be among the more
important considerations. The mamfacturer will be consulted with regard to
specific applications where pulse characteristics differ from those used in this
specification, '

The pulse characteristics of Oscillation (1) shall be as follows: trv = 0ol to
0,17 us, measured between 20 and 85 percent levels of tha steepest tangent above
the 50% level, No spike or ripple shall exceed + 5% of the average peak value

of voltage or current, The current pulse fall time shall not exceed 0.2 us (max.)
as measured between O and 85 percent levels, Pulse shall be applied directly to
plates of oscilloscope.

RAYTHEON COMPANY ]
Mierowave and Power Tube Division Vg 4 RK7460
Waltham 54, Massachusetts December 20, 1960




Te

8

9

10.

12,

13.

e

15.

16,

17,
~

Frequenoy skipping or unsteble operation may be encountered at some phase
positions when the mismatch occurs at the end of a "long line%,

The temperature shall be measured at the point shown on Drawing D-82221,

The gas used in pressurization shall provide insulating properties at
least equal to that of clean, dry air at the pressure specified herein,

In handling and mounting the magnetron, care shall be taken to prevent
demagnetization, Ferromagnetic materials shall not at any time be permitted
to come closer than 8 inches from the magnet, except at the ends where the
clearance may be 3 inches minimum, Energized magnets shall not at anytime be
permitted to come closer than 12 inches from the tube magnet,

Care shall be used in the storage, installation, and handling of the tube
to avoid imparting vibration or shock in excess of the values for which it
is designed to withstand,

The magnetron shall be mounted on a test plate and dropped five times on each
of three mutually perpendicular axes parallel to the reference planes shown

on Drawing D=-82221, The shock pulse shall have a duration of approximately

11 milliseconds as measured at the quarter amplitude points of the acceleration
shock wave,

Cooling requirements, where the ambient temperature does not exceed 50°C, shall
be as follows: In no case shall the temperature of the anode exceed 1200C,

Average Anode Power Air Flow Back Pressure
input watts Cof ol (Inches of H20)

0 2¢5 0,06
100 75 16
200 10,0 28
300 15,0 shi
400 19.5 «63
500 2460 87
600 29,0 1.13

This test may be conducted only under one set of conditions within the limits
for the oscillation specified herein,

Measurements of temperature and frequency shall be made after conditions of
thermal equilibrium have been reached,

Stability shall not be measured under this test, The r.f, bandwidth shall be
within the limits specified herein when a VSWR of 1,5/1,0 is introduced in
the load at a distance of not greater than 0.5 meter from the magnetron coupliing

~ flange, the phase being adjusted for maximum bandwidth,

The pulling measurement shall be made in such a manner that thermal effects do
not introduce appreciable errors,

RAY . AEON COMPANY
Microwave and Power Tube Division : Page 5 RK7460
Waltham 54, Massachusetts ' December 20, 1960




18,

19.

20,

21,

Not more than the percentage of pulses specified herein shall result in r.f,
output pulses, each having less than 70 percent of the energy content of a
normal pulse, Missing pulses shall be counted within a range of plus or
minus 1 percent of the test frequency during the last 3 minutes of a test
interval not to exceed 6 minutes, Observations shall be made for the load
phase position corresponding to maximum missing pulses,

The VSWR shall be 1.5/1¢0. The interpretation of the value of the VSWR shall

be as specified in paragraph 4.16.5 of Specification MIL-E-1, The standing

wave introducer shall be cycled continuously through a line length approximately
1/2 wavelength long at an approximate rate of 4 cycles per hour, Application
of operating voltages shall be in accordance with the following cyecle:

a) Cathode preheat =3 minutes
b) Pulse voltage =7 hours
¢) Off -57 minutes

The frequency shall be changed at the start of each running period and shall be
cycled between 5450 mb,., 5525 me, 5675 mc, 5750 me, and 5825 mc, spending one
7=hour period at each frequency,

Immediately after the non-operational holding period and after a 180 second
heater yarm-up time, the anode voltage as specified in Oseillation (1) shall
be instantaneously applied and the magnetron missing pulse count shall not
exceed 5% over the first minute of operation, A missing pulse is defined

as an r.f, pulse whose average energy is 70% or less than that of a normal
pulse,

The following drawing forms a part of these specifications:
Eleotron Tube, Raytheon D-82221,

F™STHEON COMPANY
l_crowave and Power Tube Division Page 6 RK7460
Waltham 54, Massachusetts December 20, 1960



-~ PRODUCT SPECIFICATIONS
WALMORE ELECTRONICS

LIMITED
11-15 BETTERTON STREET,
DRURY LANE, LONDON, W.C.2,,
TEMPLE BAR 0201-5

0000000000 COOCOOOONROOOIORORSIOOTS IR RRR R R L XN A J

The QK707 is a fixed frequency microwave oscillator designed
to operate on an a.c. anode supply in the 2425-2475 Mc region
with an average power output of 1000 watts. It is water cooled,
and requires an electromagnet. The tube is designed for coupling
to a 2,15 X 3,75 inch waveguide, and has been especially desi-
gned for microwave heating and cooking applications.

RAITHEON

RAYTHEON-ELSI sra.

Via Villagrazia 79 -

PALERMO Italy

PN
GENERAL CHARACTERISTICS
ELECTRICAL
Heater
Heater Voltage . . . . . . . . . . 93V
Heater Current . . . . . . . . . . 305-355A
Preheat Time . . . . . . . . . . 3 minutes
Maximum Ratings
_— Heater Voltage . . . . . . . . . . 100V
Peak Anode Voltage . . . . . . . . 63kv
Peak Anode Current . . . . . . . . 14 amps
Average Anode Current . . . . . . . 290 mAdc
Electromagnet Current . . . . . . 1000 mAdc (m)
Anode Temperature . . . . . . . . 1l00C 3
Cathode Bushing Temperature . . . . . . 300C Made in Italy
VSWR . . . . . . . . .. . .an under Raytheon - licence
Py
A decreased life expectancy must be anticipated if the QK707 is operated at or
near its maximum ratings. for extended periods.
(®) This value is for the electromagnet that can be supplied with the magnetron.
Typical Operation
Heater Voltage 93V 5%
Peak Anode Voltage 6.3 kv
Average Anode Current . . . 275 mAdc
Average Power Output at 275 mAdc 1000 W
VSWR o B w N B E 2/1
Frequency 2425-2475 Mc
MECHANICAL
Mounting . Cathode vertical
Net Weight . 4 Lbs. (1.800 kg) approx.
Overall dimensions . See Outline Dwag.
A Cooling . . Water.
Output Coupling As per drawing
Fig. 5

Page 1 of 6




TYPE QK707 MAGNETRON OSCILLATOR

DETAILED ELECTRICAL INFORMATION

HEATER CHARACTERISTICS
HEATER ©

The cathode should be heated at Ef.=9.3V + 5%
for at least 3 minutes prior to the application of I
anode high voltage. b MANU;ACTURING
Heater voltage is measured at the heater termi- TOLERANCE
nals of the filter box. Voltage measured at any
other point may be significantly in error due to A
the drops occurring in the line, the R.F. filter and
other components in the heater circuit. Fig. 1 is
a plot of heater current as a function of heater
voltage.

A

o

B
>/A

%
RA'II’ED
VOLTAGE

SR O ..

OPERATION

The QK707 is designed to operate at an a.c. power
supply of 6,3 peak kvolt. Normal anode current for
most operation is in the order of 275 milliemperers,
although satisfactory operation anywhere between W
225 and 290 milliamperes may be obtained.

The power output can be increased by supplying

the magnetron with rectified current; further infor- ]
mation may be obtained from Raytheon - Elsi Ap-

plications Engineering.

HEATER CURRENT- AMPS

(-] 2.0 4.0 60 80 100 120
R.F. LOAD HEATER VOLTAGE-VOLTS

The performance and life of the QK707 will de- Fig. 1
pend to a large extent on the nature of the load it
operates into. Mismatched loads causing VSWR's

1.64 ph N

in excess of 4/1 affect tube life and performance
adversely. JT0T70

500 uuf 95uuf

COOLING
TERMINALS

The magnetron in cooled with water circulation OUTSIDE
which operates in closed cycle. The water flow BOX
is dependent on water temperature at the magne-

tron input, and flows at the rate of approx. 1 liter/

minute. o

TERMINALS
INSIDE
B8OX

=

500 uuf 95 uuf

SLLILEA

1.64 uh

L
b A

-O
FILTER SCHEMATIC

R.F. NOISE RADIATION

Some R.F. radiation from the cathode stem of all
magnetrons is inherent in their design and is trou-
blesome only insofar as conformity to different na-
tional radiation regulations is concerned. Incor-
poration of the filter shown in fig. 2 in the design

Figure 2

of the equipment should avoid any difficulties.
This filter is in production and i8 supplied as a
package with the electromagnet.

1' RAYTHEON [l
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TYPE QK707 MAGNETRON OSCILLATOR

™, OPERATING CHARACTERISTICS

Figure 3 is a plot of average power output and
magnetization current vs. average anode current.

1600
1400
Anode Voltage 6.3 kv (peak)
VSWR 1:1
1200 n
N
A N
‘ <
g
£ 1000 S e
< &
- £
5 X :
&, 800 8
5 ! >
(¢) <
- e, <
= > — &
0 FX — =
O 600 000
~ % )
400 <N gi4 950
gy 7 7
200 900
‘-‘-\
0] S0 100 150 200 250 300 350 400
AVERAGE ANODE CURRENT - mA
(X) Recommended Operating Range
Figure 3
DETAILED MECHANICAL INFORMATION
The detailed mechanical dimensions for the QK707 used in the mechanical layout of cn equipment
P are given in Figure 4. These dimension should be rather than those of a sample tube.

' RAYTHEON 1

el
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TYPE QK707 MAGNETRON OSCILLATOR
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TYPE QK707 MAGNETRON OSCILLATOR

INSTALLATION AND HANDLING
PRECAUTIONS

Although a magnetron lends the appearance of
being structurally strong and capable of rough
handling, its critically aligned parts; and glass
components make it in reality quite fragile. Un-
necessary jarring or rough handling may destroy,
‘the alignment or crack the glass and make the
tube unsorvicoable.

Parts of the cathode assembly exhibit consider-
able plasticity at normal operating temperatures
and may be deformed if tube is handled while
hot. It is recommended that the tube be allowed
to cool ten minutes after the heater is tumed off
before handling. Failure to observe this preccau-
tion may result in permanent damage to.the tube.

MOUNTING

The tube mounting plate mates with the mounting
flange on the waveguide coupling section as
shown in Figure 5. The waveguide should be so
oriented that the cathode bushing is vertical when
the tube is mounted. Satisfactory performance for
experimental purposes will be obtained using a
standard JAN-RG-104/U waveguide 4.300 x 2.150
inches (109.22 x 54.61). Use of the standard wave-
guide requires the dimensions between the shorted
end of the guide and the center of magnetron out-
put dome be 3.460 at .003 inches (87.88 +.007) ra-
ther than 3.721 —3.736 inches used (94.51 —94.90)
with the Raytheon waveguide. See Figure 6.

COUPLING TO THE R.F. OUTPUT SYSTEM

922 (23.42)
I" 942 123.93)

(23.42) 922
(23.93)942 "'1

5l (139.70)

(114.30 £.28)

p—t—— 4 500

1003
=—==3.460 "——P=

(87.88 £:07)

Figure 5

MATERIAL BRASS — SILVER PLATED
080 ¥995 (543 =-13) wALL THICKNESS

APPROX. |/3? (.79) RADIUS ON INSIDE EDGE

oF 2 % (s6.67) DIA. HOLE

NOTE: ~STANDARD JAN. WAVEGUIDE

RG 104/
8
8
g3 5
B z
28 mie
;' l
e i QS SSIR |
I r § i
| R
, | |
| |
2] -
(o] ™
(] bt
+« H
@ 2
<3 +
le—— 4300 —>|

(Dimensions in () expressed in mm.)
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TYPE QK707 MAGNETRON OSCILLATOR

COUPLING TO THE R.F. OUTPUT SYSTEM

922 (23.42)
942 (23.93)
(23.42) 922 I
(23.93) 942 |

| s '/2 (139.70)
|

2011

4.500

;?lu
J

2 % (es.67)

37365
3.721 (94.51)

Figure ¢.

(50.00)

/—— Y% 952)

ilfems 1)80t a8

(2.03 %:13)

MATERIAL' BRASS — SILVER PLATED
080 £00% (203 %-13) waALL THICKNESS

L4
APPROX. 4, 1.79) RADIUS ON INSIDE EOGE
OF 2 3 .6.67)DIA. HOLE.

NOTE: RAYTHEON WAVEGUIDE

gl
+

3
22

+£0038
— 3.750 ]
(95.25 =13

(Dimensions in ( ) expressed in mm.)

ELECTRICAL CONNECTIONS

Electrical connections are made to the frame of
the tube and to the terminal posts projecting from
the filter box. Positive high voltage is grounded to
the frame preferably at the mounting plate. The
unmarked terminal post is connected to one side
of the heater power supply, while the other termi-
nal, marked with a K", serves as a common con-

nection for the remaining heater and cathode
negative high voltage leads.

Page 4 of 6
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MIL-F-1/1002A(NAVY)
28 November 1958

ED.
MIL-E-1/1002(NAVY)
8 December 1855

INDIVIDUAL MILITARY SPECIFICATION SHEET

ELECTRON TUBE, TYPE 2J42H

The requirements and tests of the latest issue of Specification MIL-F-1 shall apply, except as other-

wise required herein.

Description: Magnetron, 7 buk kilowatts minimum, fixed frequency, 9345 toc 9405 megacycles, pulse

type, air-cooled, integral magnet.
Absolute ratings

lnde;Endem: Note 18
ameter: Et epy tk

Units: v kv sec

Maximum: 7.0 8.0 .-

Minimum: - -—— 120
Notes [ Notes 1
and 4 and 2

Dependent: Note 17
%&moﬁr: ib P pi Du
Units: a w kw

Maximum: 5.6 70 36 0. 002
Minimum: 37 -- o= e

Cooling: Notes 7 and 16

Magnet Isolation: Note 9

Mounting position: Any

Cathode: Oxide coated, unipotential
Output coupling: Per figure 1, Note 6

Anode Output Input Bushing
Temp. Pressurization Pressurization
g o p.s.i.a. p.s.i.a.
120 45 45
-—- 0.97 0.97
Note 7 Note 8 Note 8
tpc : rrv v
. us kv/us * us
" Min. © Min. | Max. ° Max.
: 0.4 : 66 : 8 : 0.5 :
5 s @656 2 76 2 B &
2 3 s b =

es5 7%

Mounting Support: As shown on ﬂquro 1
Vibration: Note 10

Weight: Approx. 3 pounds

Input connections: As shown on figure 1

Page 1 of 6
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MIL-E-1/1002A(NAVY)

Ref. Test

3.1 Qualification approval:

3.7 Marking:

4.5 - Holding period:

4.19.18 Container drop:

4.9.19.1 *Vibration:

4.9.19.2 . **Vibration:

4.9.2 Dimensions:

4.10.8 Heater current:

4.18.3 Oscillation(1):

4 16.3.2 Heater cathode
warm-up time:

4.16.3.3 Pulse characteristic:

------- Peak anode current:

4.16.3.5 Pulse voltage:

4,16.3.6.2 Power output:

4.10.7.3.1 Fixed frequency:

4.16.3.7 R. F. bandwidth:

4.16.% Pulling factor:

4.18.7 *Stability:

....... *Low pressure
operation:

4.9. 14 **Temperature
coefficient:

- 2J42H

Conditions
Required; Note 22
Note 11
t=168 hours
Required, Note 21
No voltage
No voltage
lser figure 1

Ef-6.3V,
tk=180 (min.)

VSWR=1. 1 except
where noted

Ef=6.3 V; Note 2
Ef=6.0 V for test
tp=0.41t0 0.5 us
Du=0. 00036, Notes 3
and 19; rrv=85 to
85 kv/us,
#v=0.31t00.5 ps

ib=4.5a

t=300 sec (mk. )

Anode temperature
40°C.+10°C.

Notes 14 and 15

‘ib=4.5 a

Notes 12 and 13
Osc. (1); Note 4

Anode T=40°C. to
70°C. ; Note 7

Page 2 of 6

If:

epy:
Po:

BW:

3 %

AF/°C:

Limits
Min. Max. Units
0. 43 0.60 A
5.0 5. 55 kv
2.5 4.0 w
9345 9405 Mc
-———- 2.0 Mc
tpc

———— 20 Mc
-———- 0.2%5 %
-——— 0.2% Mc
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5.1

Note 1:

.Note 2:

Note 3:

Note 4:

Note 5:

Note 8:

Note 7:

Note 8:

MIL-E-1/1002A(NAVY) °

Limits
Test Conditions Sym. Min. Max. Units
**Low temperature
operation: Notes 2, 12 and 13; MP: ——-- 0.25 %
Stability 5
Cycled life test: , Group D; Note 20 250 ——— Cycles
Life test end point: Note 5
Power output: Osc (1) Po: 2.0 .- w
" Bandwidth: Osc (1) BW: N 2.5 Mc
tpc
Stability: Osc (1); Notes v and
13 MP: ---- 0.5 %

Preparation for

delivery: To be packaged in con-
tainer size A in accord-
ance with Specifica-
tion MIL-E-75/1;
Container drop test(i)
in accordance with Speci-
fication MIL-E-75, Note 21

The maximum value specified herein is for nonoscillating conditions. Heater surge current
shall not exceed 3 amperes.

The cathode heater time shall be a minimum of 120 seconds at an ambient temperature greater
than 0°C. and a minimum of 180 seconds at a temperature between 0° and -55°C. The heater
voltage shall be reduced within 3 seconds after applying pulse voltage according to the following
formula: .

Ef « 6.3 (1 minus 0.03 Ib) volts
Where Ib = mAdc

The rate of rise of voltage (rrv) shall be the slope of the steepest tangent to the leading edge of
the magnetron voltage pulse above 80 percent amplitude. The fall time of the voltage pulse (tfv)
shall be measured between 0 and 85 percent amplitude.

The tube shall be operated in a chamber evacuated to simulate pressure conditions of
80, 000 feet altitude (50 mm. Hg absolute). The VSWR shall be 1. 3 minimum, varying through
all phases. There shall be no evidence of arc-overs during this test.

The tube shall pass all applicable production tests at the end of the life test specified herein,
with the condition that the criteria for acceptance be modified in accordance with the life test
end points specified herein. -

4

Frequency skipping or unstable operation may be encountered at some phase positions when the
mismatch occurs at the end of a ‘‘long line’’.

The temperature shall be measured at the point shown on figure 1.
The gas used in pressurization shall provide properties at least equal to that of the clean dry
air at the pressure specified herein.

Page 3 of 6 2J42H
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MIL-E-1/1002A(NAVY)

Note 9:
Note 10:

Note 11:

Note 12;

Note 13:

Note 14:

Note 15:

Note 18:

Note 17:

Note 18:
Note 19:

Note 20:

_Note 21:

2J42H

In handling and mounting the magnetron, care shall be exercised to prevent demagnetization.
Ferromagnetic materials and energized magnets shall not be brought within 2 inches of the tube.

Care shall be taken in the storage installation and handling of the tube to avoid imparting vibra-
tion or shock in excess of the values which it is designed to withstand.

Tubes shall be marked ‘‘USN-2J42H’’.

This test shall be performed into a 1. 5/1 VSWR adjusted in phase to produce maximum
instability.

Stability shall be measured in terms of the average number of output pulses missing expressed
as a percentage of the number of input pulses applied during the period of observation. Pulses
shall be considered to be missing if, due to any cause, the r.{. energy is less than 70 percent
of the normal energy level in the frequency range of 9345 to 9405 megacycles. The percentage
of missing pulses (MP) shall not exceed the amount specified herein during the last 3 minutes of
a test interval not exceeding 6 minutes. The stability test shall be started 60 seconds after high

voltage {s applied.
The magnetron current shall be adjusted between 3. 7a and 5. 5a for widest spectrum.

Stability shall not be measured under this test. The r.{. bandwidth shall be within the limits
specified herein when a VSWR of 1. 5/1.0 is introduced in the load at a maximum distance of

0. 4 meter from the magnetron coupling flange, the phase adjustéd to produce maximum spectrum
degradation.

The anode shall be cooled to the temperature specified herein by a suitable flow of air over the
anode body. ;

Caution: The dependent absolute rating limits are interrelated, and it does not necessarily
follow that combinations of limits can be attained simultaneously. The provisions of para-
graph 8.5 of Specification MIL-E-1 shall apply in the selection of the operating point.

The independent absolute ratings shall not be exceeded. These independent absclute ratings are
limiting values beyond which the serviceability of any individual tube may be impaired.

This test shall be conducted under one set of conditions within the limits for the oscillation
specified herein. ; !

The conditions fqr cycled life test shall be as follows:

Condition ‘ ib Et Duration
Standby 0 6.3 2 minutes
Osc (1) 4, Sa 8.0 1 hour

(0,4 0 0 13 minutes

Not required for qualification approval of the product.

Page 4 of 8
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MIL-E-1/1002A(NAVY)

Note 22: gl._n‘lm“dom - With respect to products requiring qualification, awards will be made only for

such products as have, prior to the time set for opening of bids, been tested and approved for
inclusion in Qualified Products List QPL-1, whether or not such products have actually been so
listed by that date.

The attention of suppliers is called to this requirement, and manufacturers are urge to arrange
to have the products that they propose to offer to the Federal Government, tested for qualifica-
tion in order that they may be eligible to be awarded contracts or orders for the products
covered by this specification. Information pertaining to qualification of products covered by this
specification may be obtained from the Chief of the Bureau of Ships, Department of the Navy,
Washington 25, D.C.

Preparing activity:

Navy - Bureau of Ships
(Project 5960-0070N)

Page 5 of 8 2742H
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MINIATURE DUAL GUN uv_zas
STORAGE TUBE DEVELOPMENTAL

The QV 286 is a high resolution dual gun electronic input and output storage tube. Its storage
medium is a semiconductive target, and the tube operates on the ‘‘bombardment—induced—conduc—

tivity'’ principle.

The tube is capable of receiving and writing a signal in one scanning mode and generating a
separate electronic output signal which may be read in another scanning mode and/or time base.
The tube also incorporates an electrostatic erase electrode to permit fast complete erasure of the

target. No dynamic focus or crosstalk cancellation is required.

The small size of this scan converter tube makes it particularly useful in scan conversion appli—
cations for Airborne and Space vehicles. The major application is scan conversion of radar PPl to
television type presentation. The electrical output signal would be fed to a television type
monitor and this would yield a bright video display with high resolution and automatic erasing

characteristics.

The design of the tube results in a wide dynamic range of grey shades, fast writing speeds, and

selective erasure of stored information, if this is desired.

ELECTRICAL DATA
GENERAL CHARACTERISTICS:

Gun'locafions: www ¢« wmw s v 5w ¢ 8 W@ o » @G § B & LS E LS Co—axial
Deflection (Both Guns)'s s 5 w s » w5 s s 5 5 6 5 5 /8 5 & & /& & & ® & 5 & & Magnetic
Facusing (Read Bun): & 2 0 ¢ 5.5 @ 5 & w s o 5 3@ o 5 5wl o oo o 5 e Magnetic
Focusing(Write Gun). . + &« & v v v v 4 v v v v e e e e e e e Electrostatic or Magnetic
Resolotion «» s s w5 s s 5w s s muw s v 0@ s $@we s » & 125 range rings/dia. at 50%

amplitude modulation or
600 television lines (for
orthogonal write and read)

Greylevels.y . v v v ¢ sww o wmim o wmm v wmw o s Comparable to TV presentation,
5 levels minimum
Signal/Neise « w s 5 s v mws s wem s s 8@ & 5 9% & 15:1 — 80:1, depending on storage
time and bandwidth
STorage range s = ww : sm @ § s @ ® 8 MM @ & M EE H @ & From 1/30 sec. to 2 min.
Operating POSTHON w: v« o weie at ot 00 0 6 be e e e o w a ww Any, if vertically mounted,
write gun should be up
Efasetimeg < s sism s s o5 s san ¢ 59 ® 5 & 5 2 sec. maximum at max. storage setting
Signal currents .« . v v v v e b i e e e e e e e e e e e e e e e e e Output v 2 pA
Outputcapacitance: v s o w w s o w6 s @ w s » & @ > 0w w o owoww s 8 puf (approx)
ELECTRICAL CHARACTERISTICS:
Write Gun
Cathode to anode & target voltage . . . . v v & v v v v v v o e —6000 to 8000 V
EG] (for T heam cut=6H) & ¢ s 5w v % 2w 5 d B G @4 5 WA & & 68 & -70 to =110 V
Read Gun
Cathode to anode voltage . « « « « « v ¢ v o . . YT EE N —-1100 to —1300 V
Control grid to cathode voltage . . . . « « « v o v 0 o 0 v L. . -100to O V
Cathode current for 1 pAread beam . . . . . . . . . . . ... oL 110 pA
Target Assembly
Target toground voltage . . . . . v ¢ v v v v 0 b e e e e e i i B 0
Collector to target voltage . . . . . . . imhe & o s Sk B & —-100 to +100 V
Useable target diameter . . . . . . . . . . . 0. AT EE 28 mm (1.1")
INDUSTRIAL COMPONENTS DIVISION, 55 CHAPEL STREET, NEWTON, MASSACHUSETTS 02158 Page 1 of 2

Printed in U.S.A. Issued 3/1/64
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All data is the result of preliminary measurements and is subject to change or abandonment without prior notice.
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TECHNICAL INFORMATION, TENTATIVE

MINIATURE RECORDING

STORAGE TUBE

CKi1519

The CK1519 is a miniature dual—gun cathode—ray recording storage tube capable of simul-
taneous writing and reading. It is an electronic input—electronic output storage device which
combines high output signal with high resolution. The major application is scan conversion
in airborne  equipment, such as sonar, infrared and  radar to television type presentation.
This type of system yields a bright video display, with high resolution and adjustable auto—
matic erasing. Stored signals can be held for a long period, read several thousand times, or
erased in a fraction of a second if desired. The storage capabilities permit additional coher—

ence of target information under conditions of high noise levels.

Both the writing and reading guns use magnetic deflection and magnetic focus. For uniform

resolution over the storage surface, dynamic focus correction is recommended.

The design of the tube results in a wide dynamic range of gray shades, fast writing speeds,
and selective erasure of the stored information if desired. Erasure of stored information

can be carried out by either the reading or writing gun.

ELECTRICAL DATA
GENERAL CHARACTERISTICS

Gun Locations. w m o o wom s momw o mom o 0 w8 5 EA & Co—axial
Gun Type(Both Gunsy « s s s ww o o ww s wm ¢ » 5 s Tetrode High Resolution
Deflection (Beth Guns) s = « ¢+ s w @ 5 @ ¢« s 9@ § & © @ & Magnetic
Max. Deflection Angle (Both Guns) . . . . . . . . . . . . .. 20°
FORusiig s s 5 o @ s 8 8@ 5 & @ o wowiv o wom s EL Magnetic
Moiinting Position w ¢ s« moe s » © % 5 @ 5 8 9 8 9 % s Any

Resolution

TV lines per diameter (See Note 1)+ + « « v ¢ v & o ¢ o o & 850 TV lines typical
Output Capacitance

(Collector and Write Decelerator to all other elements) . . . . 5 pf (approx.)
Erasinig Technidie s « » o s s @ ¢ o w6 s & 95 5 & ® 8 s By Switching or Automatic

MECHANICAL CHARACTERISTICS

Seared Longthis o @ s s8¢« 3 & ¢ B@e s ywow s Wy 16%"" Nominal
BulbDiameters & ¢ s s o o s o & & 8 8 5 89 & & W ¥ s 1.5"”” Maximum
Neck Diafie¥ers » & 5 & & & s B & § s @ (@ & 5 @ & 5 8 & # & 0.875"" Maximum
Storage Assembly Buttons. . . . . . . . ..o o000 JEDEC Type J1-22

ELECTRICAL CHARACTERISTICS
RATINGS — ABSOLUTE MAXIMUM VALUES (See Note 2)

Heater Voltdges « ¢ s w o o s mm s wom & 3 p i v v w o s a 6.3 £ 5% Volts
Anode Voltage (Either Gun) . . . . . « . « . v v v v v 0 o 4500 Vdc
Grid Voltage Positive (Either Gun) . . . . . . . . .« . . .. 0 Vdc
Write Control Grid Voltage Negative . . . . . . . . . . . .. —150 Vdc
Read Control Grid Voltage . . . . . . . . . « o o o o o . . —275 Vdc
Write Grid #2 Voltage. « v « v v v v v v v 0 o v e 0 e e e 500 Vdc
Read Grid #2 Voltage: « w & s o o o w o v o wow s+ 0w s » 650 Vdc
Inter Screen Voltage . s & « s & & 3 w8 ¢ s & & & & ® 5 s # 1000 Vde
(Between any pair)
Grid Circuit Resistances « o = « v w » o womom o« o wom s & 0.5 Meg.

COMPONENTS DIVISION, INDUSTRIAL COMPONENTS OPERATION, 465 CENTRE STREET, QUINCY, MASS. 02169

Printed in U.S.A.  September 1, 1966
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MINIATURE RECORDING STORAGE TUBE CKi519

ELECTRICAL CHARACTERISTICS
RATINGS — ABSOLU TE MAXIMUM VALUES (Cont'd.)

Heater Cathode Voltage

Heater t6, Cathode Valtage: & s s 5o & %6 & 5 mw 5 3 8 & 5§ 8 @ § ® 8 ¢ 5 908 & 8 88 § % 98 § 6§ 8 § 65 @ +125 Vdc
Weite Collimaring Lens Voltdge « w s « @ w s 5 @@ € © @8 & 8 5 @ 8 @8 ¢ & © 8 ¢ o & ¢ ¢ » w4 v i s o 800 Vdc
Read Collimating Lens Voltage « + o & & o & & o v & 6 6 6 ¢ o o o v o 5 & & o 5 0 5 @ s 8 & o & o ¢85 o 800 Vdc
Read Decelerator Voltage. « « « o o o o o o o & o o o o o s o o o o o 0 o 4w s 8 4 e e e e e s e e 800 Vdc
Write Decelefator Voltage. 5 = s 5 4 5 5. @ & & & @ & 5 6 § 88 @® 5 88 8 § 9@ § 5@ « 0w o o o s o 1000 Vdc

NOTE 1: Resolution Versus Anode Potential at 50% modulation measured in the center of the storage area.
850 TV lines min. 4000V (Anode) Max.
600 TV lines min. 2500V (Anode)

NOTE 2: Except for heater rating and interscreen voltages, all voltages shown above are referenced to the respective gun cathode.

TYPICAL OPERATING CHARACTERISTICS

Deflection drive must be applied to both guns whenever the tube is conducting to avoid damage to the storage assembly.

All Voltages except RF drive and read G1 with respect to write cathode.

WRITE GUN
COHTOdE: VOITAGE i v o sior t0 & 5 or im w0 e e e e sy w g G e wpow e s o w e e e e e e e 0 Vdc
G1Cut=0ft « s 5w« o w » o % ¢ o wm v & % % 3 & % § 8 @y g EEE W w § % wwm § w @ & 8 @ e —20 Vdc to =70 Vdc
B2 s w @ % 5 ® m 6 @ & w @ ¥ @ 5§ m W § 8w s s mE % F s F W m e s wm § s W s @ 450 Vdc
Miode o w25 9@ v 8 S0 3 B @ F B MY RE § HE E S W E® LS BE §HEE S R s i e 4000 Vdc
Collimating Lens (Vary for best scan shape and linearity) « « « « + « « ¢ v v o v v v v v v v oo w0 +200 Vdc
WriteiDeceleraionrh s B-rlsr-iy b st E A ) 52 F s arm A dritnirel R bbb b A e 700 Vdc
Colleetor: a s ¢ » o % § B © ¥ % @@ § 9 @ ©@ § 8 & ¢ 8§ # @ § § & @ « @8 § 8 S8 ¢ Q@@ s 8 85 96 Variable — See Note 3.
READ GUN
Cathode Voltages o « « s mm o 5 % & § & 8§ B @ 3 3 8435 88 5 80 § QFF § &8 3 88 3§ 6 % +400 Vdc
Cathode (Currentilnominal) v o « « w0 o wm o ww o ww e o mmin § om o o BB G W T FF & @ 50 pA
G- Cut=off (with respect 10 Read K + & ¢ w v s s @ ¢ ¢ o 0 o s w e s @ o o o oo s o w o s n 0w o ~100 Vdc to =250 Vdc
G-1 RF Drive (see Special Application Notes section on RF separation) (See Page 5) . . . . . . . . . . .. 30 Vrms
G=2 & 5 9 8T E B EEE e E B BB S Bed F R e B e e e BB REE L e s 900 Vdc
Angdey P Era e D il dd et b hESE s Ml T p AR b rrad Al T AR 4000 Vdc
Decelerator =7 s mm # 5 5 b § 5 @ & 5 G ¥ o %06 F 5 SW 8 ME VR EE 5 MEE Y W I S@E & ¥ +1150 Vdc
Collimating Lens (Vary for best shading) « « « « v v v v v v v v v s e e e e e e e e e e e e +800 to 1100 Vdc
Storage SEfedti e + www s m @ @ 3 © B § 5 @ ® 5 B E 5 8 W 3 BB § S W 4§ @ r 8 @m e wo s e 405 Vdc
Output Signal (Peak Level at Collector) . « v v v v v v v v v v i v v s e e e e e e e e e 3pa

NOTE 3: Gradual automatic priming is controllable by varying the value of collector voltage from 900 Vdc (for slow priming) down to 400

Vdc (for fast priming.) Also see special application notes for further information.
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MINIATURE RECORDING STORAGE TUBE CK1519  [RavTHEONS

PRINCIPLES OF OPERATION

When an electron beam strikes any material, secondary electrons are emitted. The quantity of secondary electrons emitted is a

function of the velocity of the primary electron beam.

The secondary electron emitting surface in the Recording Storage Tube is a dielectric that has been deposited on a metal mesh

or screen. Figure | illustrates this storage screen mesh.

Figure 2 shows the characteristic curve for secondary to primary emission ratio for the dielectric material used. Since the velocity
of the electron beam will be proportional to the voltage on the dielectric material the ordinate of velocity in Figure 2 can be

voltage. The crossover, called critical potential, waere the secondary to primary ratio is unity occurs at approximately 50 volts.

END VIEW FRONT VIEW p
AP
g R R
L Sec. ¢
:] oo Pri. e
, 1000
DIELE?TR!C §. j 000 O ot il o i e s P
S OO0 | CRITICAL POTENTIAL
P |
N OO0ng
A VELOCITY OF PRIMARY ELECTRON BEAM OR
VOLTAGE OF DIELECTRIC SCREEN
METAL MESH (RELATIVE TO CATHODE)
FIGURE | FIGURE 2
MAGNIFIED SECTION OF STORAGE SCREEN SECONDARY EMISSION CHARAGTERISTIC OF

RECORDING STORAGE TUBE DIELECTRIC

Using the secondary emission character shown by Figure 2, the dielectric screen surface can be discretely charged or discharged

as a function of the potential on the metal screen and the position and magnitude of the primary electron beam.

The various modes of operation are described as follows:

PRIME — This is the basic form of erasure and prepares the storage screen for subsequent writing. It is accomplished by scan—
_ning the storage screen dielectric with an unmodulated beam. The storage screen mesh is operated at a voltage below critical
potential and since the secondary to primary emission ratio is less than unity the dielectric surface can store electrons and be—
come negatively charged to cathode gun potential. A total prime can be used if complete erasure of old patterns is desired or a
partial prime can be used if it is desired to gradually decrease old signals in amplitude (e.g.: to generate target trails in radar).
Selective priming of only part of the storage screen can be accomplished by only scanning the area where it is desired to erase
previously stored information. Typical storage screen voltage for prime is +5 volts. Priming can be accomplished with either
beam. When the writing beam is used for priming, the storage screen is switched to +5 volts above write cathode and the beam

is turned on and scanned over the area to be primed.

When the read beam is used it is only necessary to switch the collector to a more negative potential than read cathode and
read beam is then scanned over the area to be erased. Under these conditions, the read beam primes the dielectric surface by
reflection from the collector after it has passed through the storage screen. The read beam electrons recharge the dielectric
surface. Storage screen voltage should be separately adjustable between prime and read modes. Normally the prime voltage
will be slightly lower than read voltage.

WRITE — ““Writing"’ of the charge pattern is accomplished by modulation ot a scanning electron beam and operation at a storage
screen voltage that yields a high secondary to primary emission ratio. This is any voltage above critical potential and is nomi—
nally 400 volts. Since during the prime mode the dielectric surface was negatively charged, the surface is discretely discharged
towards the positive direction by the writing beam. As the modulated beam scans over the surface varving amounts of secondary

electrons, depending on the instantaneous beam amplitude, are emitted at the surface and the stored pattern is established.

PAGE 3 of 8



MINIATURE RECORDING STORAGE TUBE CK1519

READ — Once a charge pattern has been written in, it can be read out by scanning the storage screen with an unmodulated beam.
The storage screen is operated at 5 volts with respect to the reading gun cathode. Depending on the charged pattern the electron
beam is therefore modulated as it passes through the storage screen to the collector element. By selecting the proper storage
screen voltage the most negative areas of the dielectric (established by the prime mode) can completely cut off the electron beam
from the collector and thus the “*black’’ level is established. Various gray shades will appear in any areas where the dielectric

is less negative.

Electronic Signal (—~Electronic Signal Output
Input

)
—/ :
1B ] ; 5/—L sl I
LY o o
\Write Gun Read Gun

N\
/

Collector Storage Screen
- + -
400 v tl 5v
FIGURE 3

TWO GUN RECORDING STORAGE TUBE — SIMPLIFIED DRAWING

Simultaneous Write and Read modes are possible with the use of the two electron guns. This is desirable in most scan—conver—
sion applications. Since two independent potentials can be maintained on the storage screen with respect to the two electron gun

cathodes, the tube can be truly writing a charge pattern and reading it at the same time. (This is shown in Fig. 3.)

L~ 0 [P
// - A\,
[
o
/ s |
3 \
/ \
[ S
S
% \
5 \
7 (o]
0]3°
00 | 80 | 60 I a0 | 20 | O 20 | 40 | 60 | 80 | 100

% Radial Displacement From Center

LD b L
FIGURE 4
MAGNETIC DYNAMIC FOCUS CHARACTERISTIC
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MINIATURE RECORDING STORAGE TUBE CK1519 [RAYTHEON.

ERASE — Where total erasure is needed, it is frequently desirable to operate the tube in the positive erase mode. To accomplish
this, the storage screen voltage is set at or above the value used for Write and the storage surface is scanned with an unmodu—
lated electron—beam. This action discharges any stored pattern, bringing the whole storage surface to a uniform equilibrium po—
tential. The tube must then be primed prior to subsequent writing. This can also be done with the read gun by operating the
storage screen at +250 Vdc above read cathode. The collector must be negative by approximately 25 volts with respect to the read

cathode. A prime cycle must follow.

SPECIAL APPLICATION NOTES: (See Figure 5)

RF SEPARATION — Since the collector intercepts the writing beam as well as the reading beam, a spurious output signal will
result from the writing signal at the collector. This can beremoved by cancellation techniques or by RF separation. RF separa—
tion is accomplished by modulating the read beam with insertion of an RF signal at the read gun control grid. As the RF read
beam passes through the storage screen it is amplitude modulated by the stored charge pattern. This amplitude modulated signal
then appears at the collector. The center frequency chosen is much higher than the highest write video frequencies and therefore

a tuned circuit will reject the writing signal and accept only the read signal. This is amplified and typical amplitude—modula—
tion detection re—establishes a read—out video signal with no writing signal. Typical RF center frequencies used are 30 mc and
50 mc. To adjust for proper RF drive, set read Gl bias for a read current of approximately 10 padc with RF drive at zero. Increase
RF drive until the read cathode current is approximately 50 pa.

VIDEO SEPARATION — A no—RF alternate method to the above is use of the secondary emission characteristic of the collector.
This can be adjusted for a ratio of one—to—one by operating the write decelerator at approximately +20 Vdc above the collector.
The writing signal is then cancelled automatically. Write decelerator to collector voltage should be variable between 0 volts

and +30V for proper adjustment.

AUTOMATIC PRIME —(Controllable erasure while reading) — During simultaneous writing and reading the tube can be operated at
conditions that will allow either short or long storage of the charge pattern. It can also be variable for storage time between the
two limits. Thus, in PPl to TV scan—conversion, target trails can be generated and the length of these trails are controllable by
adjusting the storage time. This gradual automatic prime is obtained by varying the value of collector voltage from a high voltage
for long storage (slow Prime) to a low voltage for short storage (fast Prime). The priming is accomplished by some of the read
beam electrons between the collector and storage—screen dielectric returning to the dielectric to recharge it negatively in the

specific areas where the negative charge was reduced by the written—in pattern.

COLLIMATION — An electrostatic lens and deceleration screen are provided to collimate the beam as it arrives in the region of
the storage screen. For optimum shading characteristics the reading and writing beams should arrive at the storage screen dielec—

tric orthognally to it. The voltage on the lens should therefore be adjusted for the most uniform background shading.

SHIELDING — Since any extraneous fields will cause unwanted deflection, it is recommended that good magnetic and electro—

static shielding techniques be used in the design of the tube mount.

RESOLVING POWER — The resolution of the storage tube at the 50% modulation level is usually in excess of 800 TV lines
across the diameter and is obtainable when the minimum current for writinga fully modulated signal is employed with max. limit
of anode potential and the focus coils designed to minimize astigmatism. Resolution is also dependent on the orientation of the
focus coil with respect to the gun, and the sharpness of focus across the storage screen. Therefore, for applications requiring

optimum resolution, dynami c focusing is often needed. (Typical correction curves are shown in Figure 4.)

STORAGE ABILITY —The length of time a tube will retain the stored information is a function of the operating conditions and
varies inversely as the reading current. When reading with a low beam current at standard television repetition rate and scan,
several thousand consecutive readings can be made without any appreciable deterioration of the stored signal. The tube is

capable of storing information for many hours without appreciable change or deterioration when not reading.
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TYPICAL SCHEMATIC
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MINIATURE RECORDING STORAGE TUBE CKi519

Radar PPl to TV Scan Conversion, Simultaneous Write and Read with automatic prime (erasure) and RF separation.
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MINIATURE RECORDING STORAGE TUBE CK1519

STORAGE SCREEN

# 7 CONDUCTOR LEADS

ENCAPSULATED AREA

3/16 MAX
l COLLECTOR
' WRITE
DECEL.
(9]
A x A
o
17/8 SEE ~ B (7]
DIA 1200 NOTE 4 WRITE END
459 120°
x5° .840 0.D. (TYP) NOM.
===
Togs 37 ||| "Now
iso MAX | |
| |
]
- READ DECEL. -
VIRW SR AND LENSES
REFERENCE 7 ' X
LINE (SEE NOTE 2) 1
— ~—— 1.437 0.D. NOM.
e
LENS S1a 2935 i
+.062
080 NOM.
TUBING - \ 1.371
NOM. } NOM
READ DECEL.
— ] 5.375
REFERENCE r ‘ + 188
2.125
NOM 435 NOM.
f:ggg L— 265 NOM
REFERENCE | B — A
1 N "|—'/
LINE —_—
L— 936 NOM.
NOTE 2) READ LENS
150R MAX
7.187
|~ EXTERNAL R.F. NOM.
3 7/16 MAX | SHIF _DING
READ END

—— SEE NOTE 4

ENCAPSULATED AREA

#7 CONDUCTOR LEADS

16.250
MAX.
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MINIATURE RECORDING STORAGE TUBE CK1519

NOTES FOR CK1519 OUTLINE DRAWING ON PAGE SEVEN

1. Basing.Color Code

Lead Write End Read End
H1 Brown Brown

H2 Brown Brown
Anode Red Red

Gl Green Green

G2 Orange Orange

K Clear White

2. Reference Line is determined by that point where a ring gauge .995-.000 + .003 I.D. and 1.500 long comes to rest on neck flare.
3. Aluminum R.F. shielding on Read End of tube.

4. Magnetic deflection yoke and focus coil should be mounted so that they do not fall beyond this dimension. Beam current and resolution

can be seriously reduced if the focus coils are oo close to the electron guns.

5. The air gap of the focus coil is adjacent to deflection yoke. The magnetic fields of both should not interact on each other. Follow yoke

manufacturer’s recommendations.
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NEW-Raytheon Amplitron

Now- peak power 800 kw, bandwidths of 16%

[
|
i
1

with efficiencies of 50-70% over entire bahd

The Amplitron is a new type of tube capakle of power
amplification at microwave frequencies. Amplifica-
tion is obtained over a broad range of frequencies
without need of mechanical or electrical adjustments.
The Amplitron is a derivative of the magnetron and
retains many of its advantages—high operating effi-
ciency, simple construction, small size, light weight,
low operating voltage.

The Amplitron uses crossed electric and magnetic
fields, a reentrant beam produced by a magnetron-
type cathode, and a non-reentrant broadband circuit
matched at either end to external circuits.

Variations in anode current or voltage have little
effect upon the total phase shift. This results in very
low phase pushing and excellent reproduction of the

in B ;
G zola s put spectrum even under pulse conditions with slow

Typical Operation (Pulsed) rise tu'ne and ripple. Becal'lse of low 1n.sert10n loss,
duplexing may be accomplished at the input rather
Anode Voltage . . . . . ....40 kV than the output of the final rf amplifier.
Anode Current . . . . .. ... 35 amps
Peak Power Output . . . . .. 800 kw o 0 o e . :
Average Power Output . . . . 1200 watis A ll.mlted quantity of preliminary llt.erature Is now
Efficiency . . . . .. ... ... 55% available. To be sure of your copy, write now. Ampli-
Operating Band (+1 db) . . . 1225-1350 Mc trons in other frequency bands are currently in
Peak Power Input . . ... .. 80 kw a l i v i 5 ed
Phase Stability evelopment. Inquiries are invited.
with Anode Current . . . . . 1°/amp

RAYTHEON MANUFACTURING COMPANY

Microwave and Power Tube Operations, Section PT-00
Waltham 54, Massachusetts

Excellence in Electronics

Regional Sales Offices: 9501 W. Grand Avenue, Franklin Park, lllinois. 5236 Santa Monica Blvd., Los Angeles 29, California
Raytheon makes: Magnetrons and Klystrons, Backward Wave Oscillators, Traveling Wave Tubes, Storage Tubes, Power Tubes, Miniature and Sub-Miniature Tubes,
Semiconductor Products, Ceramics and Ceramic Assemblies

RQ-144 Electronics, Proceedings of the I.R.E. Electronic Design, Electronic Equipment, Electronic Industries, Military Electronics
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The QKK932 is the first

klystron to employ a hollow

beam magnetron injection

gun and modulating

anode. A 35 kilowatt

L-band tube, it offers

system designers the

advantages of:

« longer tube life

« modulating anode mu
of 3

« extremely low interpulse
noise

« long pulse operation

« high duty cycle

Magnetron Injection Gun.

The magnetron injection gun, developed by
Raytheon Company Spencer Laboratory engi-
neers, represents an important advance in the
state-of-the-art of high power klystrons. Used
in conjunction with a modulating anode and
hollow beam design, it may well provide a
means of greatly extending the superpower
capabilities of klystrons. Even at moderate
powers this combination is extremely valuable,
as evidenced by Raytheon's new QKK932; a
four-cavity, mechanically-tunable, solenoid-
focused klystron designed for use as a driver or
final stage in medium and high power radar and
pulse compression systems.

Efficient Heater Design

The cylindrical geometry of the magnetron
injection gun cathode permits a heater design
of greatly increased efficiency. The result is
increased heater life and reliability and reduced
heater power. More of the radiated heat con-
trols the cathode temperature than with con-
ventional cathodes which do not surround
the heater.

Large Cathode Area Increases

Life and Pulse Duration Capability
Greater cathode area, compared with conven-
tional designs, increases life and pulse duration
capability. The greater current capability of the
QKK932 cathode permits high performance
operation up to 1000 microseconds puise width
or longer. The large cathode area allows long
pulse operation and at the same time provides
for long cathode life.

The configuration of the magnetron injection
gun is such that very nearly all ion back-bom-
bardment strikes the non-emissive end of the
cathode. A considerably longer tube life is
the result.

Low Input Capacitance

Reduces Pulse Distortion

The geometry of a hollow beam magnetron
injection gun with modulating anode yields an
unusually low modulating electrode capaci-
tance. For the QKK932, it is on the order of 35
uuf. Since this is very low compared to the
modulator output capacitance, negligible pulse
distortion and other transient behavior can be
expected from this source.

High Perveance

Increases Bandwidth and

Reduces Beam Voltage

By virtue of its high current capability, the
magnetron injection gun provides very high
perveance which (a) increases bandwidth (b
lowers operating voltage, and (c) decreasie
x-radiation. The QKK932 gun has a microper-
veance of 6.4 which is high compared to figures
on the order of 2.0 for conventional klystrons.
Bandwidth increases because of the beam con-
ductivity factor, which is related to perveance
and appears in tube frequency calculations.

Superior Modulating

Anode Gives High Mu and

Negligible Interpulse Noise

The superior type of modulating anode possible
with the magnetron injection gun provides a
high mu (ratio of beam voltage to switching
voltage) and complete cutoff. These two charac-
teristics result in a lower modulating voltage
requirement and very low interpulse noise
respectively.

The mu of the QKK932 is approximately 3.0.

The degree of cutoff possible with the modulat-
ing anode design used with the magnetron in-
jection gun results in less than 0.2 microam-
peresinterpulse current, much lower than woulé
be otherwise attainable. Furthermore, wity,
about 100 db of isolation between input arny
output during cutoff, negligible interpulse R
is present.

Construction

The QKK932 is constructed with materials com-
patible with high temperature bakeout pro-
cedures. Copper and stainless steel are used
extensively throughout the tube. All insulators
and windows are of high purity alumina ce-
ramic. All brazes and solders in the tube are
copper-gold alloys to permit high temperature
processing. On request, an ion pump can be
incorporated in the tube to serve the dual pur-
pose of an active gettering device and a vacuum
ion gauge, thus assisting equipment engineers
and adding to tube life and reliability.

The cavities of the tube are of conventional

design and integral to the tube. Simple ring
tuners are used for tuning.




Other Magnetron
Injection Gun Klystrons

A series of klystrons using hollow beam mag-
netron injection guns are currently in advanced
stages of development. They range from eight
watts CW to two megawatts pulsed power. A
one megawatt L-band klystron has been oper-
ated with an efficiency of 48%. The QKK932 is
the first of this series of tubes to be made
available as a product.

QKK932 SPECIFICATIONS

Peak DOWETscom » 55604 « e 3 liiens & 35 kw min
Frequency (tunable)........... 1250-1350 Mc
GATNL 5 o« wammes ¢ sows 5 smins sopen © v 40 db min
Pulse width.. . wmsn 5 e s 1000 microseconds
Dutycycle....vvnneieeieiiiens .04
EffiCIBNCY . cue s v s v vva s vein s swsiaie o v 35%
Electronic bandwidth . . 10 Mc min (at —3 db)
Beam: VOItage s 5 soms 5 & s 5 s 25 kv max
BeAMICUTTENt s + womns ¥ vamwa & o 4 amps peak

Modulating anode
(with respect §+7.85 kv peak (beam on)

to cathode) —2.0 kv bias (beam off)

Modulating anode capacitance. ........ 35 uuf
Heater........oovvvviveenniennn 35'5 oiEs

. ’ 7.5 amps
Input connection................ Type N coax
Output connection................. 1%" coax
Co0lant. covens vemes 5 svwnn s sems ¢ swmms Liquid
Overall tube length................ 36 inches
Tub8 Weightimses « wsnmvs 5 wasss 5 s 5e 45 |bs
Solenoid POWET . ; sis s ssmws + st 1000 watts
Soleneid IDis sessn s 2 vwms # 5 sams s sve 47 inches
Solenoid OD....vvvvvvieinnnes 13 inches
Solenoid length. .. ................ 29 inches

FOR FURTHER INFORMATION, YOU ARE
INVITED TO CONTACT YOUR NEAREST
RAYTHEON REGIONAL OFFICE.

Gun — Showing Modulating Anode

Cathode

QKK932 LAYOUT

< COLLECTOR =

UNER Y,
INJECTION CATHODE MODULATING ~ COOLING JACKET—







TENTATIVE TECHNICAL INFORMATION
PROJECTORAY™

CATHODE RAY TUBE CK1459P'

The CK1459P— is a special purpose CRT for use in projecting television
or other video presentations to a 10 to 20 square foot display size. It
is designed to yield very high light output simultaneously with good
resolution and 500 hours of operating life. It is typically used with
conventional refractive optics and with front—lit or rear—projection view—
ing screens.

The novel item incorporated in the CK1459P - is a special high thermal-
conductivity face panel surrounded by a heat exchanger. The efficient
cooling of the phosphor screen accomplished thereby results in the ability
to continuously operate the tube at high light—output levels with a mini—
mum of phosphor burn or other life—limiting factors.

GENERAL DATA

Phosphor « 4 5 o & @ % & © @ @ « o # & & o & s @ ® 8 ©® ® Special MECHANICAL DATA
Fliorescence: s s = w 56 & a % ® % & & TR EELE Yellowish green
BASE« © « & @ = = SmdlliShell
Phosphorescences s o o = o s 5 o o @ o w5 o w s S EE Yellowish green Duodecal 7-Pin
Persistence s s« o o & ¢ ©« o o« & u s ® O P VR VRN Medium MOUNTING POSITION . . . Any

(Tube is available with other phosphors)

FocusingMethod . &= o s« & © 95 » w35 = = = v w6 @ @ Magnetic
DeflectingMethod & & ¢ & w0 oo ® o s ' w0 & & u o » Magnetic BASING
Deflection Angle (Approx.). « « « « & ¢ & ¢ v o & & o « Maximum 40°

HEATER CHARACTERISTICS:

Heater Violiages: = & « & & & & o & & & & & tERE L BT 6.3%10% Volts
Heater Current's w o o s o = & ® 5 o % @ & w @ © & © @ @ 0.6 Amps.
Heater— : .
eater—Cathode Voltage: (Max.) BOTTOM VIEW
Heater Negative with Respect to Cathode. . . . . . . . 180v DC
Heater Positive with Respect to Cathode . . . . . . . . 180v DC
TERMINAL CONNECTIONS
Pin 1 Heater
Pin 2 Grid #1
Pin 7 No Connection
Pin 10 Grid #2
DIRECT INTERELECTRODE CAPACITANCE: (pf) (approx.) Pin 11 Cathode
Grid #1 to all other Electrodes . . . . . . . . . . . . . . 6 Pia [aiHsater
Cap Anode
Cathode to all other Electrodes . . . . . « . . « ¢« « . . 5

RAYTHEON COMPANY, INDUSTRIAL COMPONENTS OPERATION, 465 CENTRE STREET, QUINCY, MASS. 02169

September, 1968
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PROJECTORAY' 'CATHODE RAY TUBE CK1459P-

DESIGN CENTER MAXIMUM RATINGS:
Ancde Volfages s s & m & & ® # & o @ & » A A R EEEEREEYE 8 50,000 Volts DC
Crid #2 Voltage + ¢ « « v « ©w o » © = « 5 B Sl 5 [ aEiret path B R B o G e E s o i <t 700 Volts DC

Grid #1 Voltage

Negative—Bias Value s « « i o o s o o s % « & s G om s e o w o owow S R 250 Volts DC
Positive~Bias Value . . . . . . . . . R EEE TEEEEEE R E R R Y 0 Volts DC
Positive=Peaalk VAlUE . . o+ w0 o o w w o o o o o s 0 o o » & & 5 & 5 b 8 & & 8 5 & & & 5 5 0 Volts DC

CHARACTERISTICS AND TYPICAL OPERATION: (With Cooling System Operating)

Anode Voltage . « « « ¢« v v ¢ v v o v o 0 0. =l e e e S s S St B s B G " 40,000 Volts DC
Grid #2 Voltage w w s w w o « w w v ¢ & 9 5 S hE e TERE PR EE &5 DEaT 1 +600 Volts DC
Grid #1 Voltage (forbeam cut—off), . . . . . . . . . . . . . . . .. W oa e W w5 W « W i =100 to =200 VDC
Resolution (Typical) . « . . « « + . . B Ok R s g Brs o e 8 el Sl o 600 lines
Light Qutput *Typicals w o o s w = & « w © 3 s R R 15,000 ft Lamberts
Anode Current with typical TV program material . . . . . T S T R R T NV R O 500pa avg.

MAXIMUM CIRCUIT VALUES:

Grid #1 Circuit Resistance. « . . . . . R E PR Y o @ s @ E s 1.5 max. megohms

Cathode should be returned to one side or to the mid—top of heater transformer winding.

NOTES:
* 525 line raster, retrace blanked, 2.4"" x 3.2"", 1A5 at 1000 ua approximately.

APPLICATION DATA
1. OPTICAL DATA:

CK1459P — is designed for use with refractive optics. With an f/1.0 lens and a focal length of 185 mm, 15 foot—
lamberts of high—light brightness has been obtained on a flat white projection screen. The display size was 3’
x4

Lenticular Projection screens and rear—projection screens can add brightness gains. These are recommended in
applications where the viewing angle can be restricted.

Manufacturer of screens is:
Polacoat Inc.
9752 Conkin Road
Cincinnati, Ohio
The lens was designed and made by:
Pacific Optical, Div. of
Chicago Aerial |ndustries, Inc.

5521 W. 102nd St.

2. HEAT EXCHANGER DATA: Inglewsod, Califamis
Liquid heat exchangers are manufactured by REMCOR PRODUCTS, CHICAGO, ILL.

Cooling capacity of system must be sufficient for 40 watts maximum heat dissipation at 18°C on center of
faceplate. A suggested coolant is Tetra 2 Ethyl Butyl Ortho Silicate made by Chemicals Division of Union
Carbide, New York, New York 10017.

If anode is operated above ground potential flexible insulating type tubing should be used. ‘‘Tygon’’ tubing
made by U.S.. Stoneware or equivalent is recommended.

3. CAUTION — OPERATION AT HIGH VOLTAGE
Presents potential X—ray and shock hazard. Suitable X—ray shielding should be provided for tube equipment
to safeguard personnel.

4. A failure of the scan circuit while the electron beam is on may cause permanent damage to the screen. In the
event of scan failure, an automatic fast—operating protection circuit should cutoff the beam.

PAGE 2 OF 3
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Proven Capabilities in TWT's

With the

Compliments
of
WALMORE ELECTRONICS LIMITED

|1-15 Betterton Street
Drury Lane, London, W.C.2
TEMPLE BAR 0201-5

RAYTHEON

Raytheon's Microwave and Power Tube Division is a major supplier of a broad range of microwave tubes.
Included are such basic tubes as magnetrons, amplitrons and stabilotrons, backward wave oscillators,

klystrons, and traveling wave tubes.

As complementary products, Raytheon’s Microwave and Power Tube Division also offers a number of
special tubes, infrared detectors, ceramic parts and test equipment.

An acknowledged leader in the industry since 1942, Raytheon’s Microwave and Power Tube Division has

pioneered many of the advance techniques of microwave technology. Today, the Microwave and Power
Tube Division continues to expend considerable time and talent on developmental work — to prepare

the way for future innovations.



TWT Applications

Traveling wave tubes are specifically recommended for use as high-gain, long-life TWT operation principles
microwave amplifiers. Among the features of TWT’s that make them especially
suitable for such applications are:

Broad Bandwidths

At low power, where a helix can be used, TWT's offer octave bandwidths. At high
power, TWT's with bandwidths as great as 30%; are available.

High Gain

TWT's generally have a 30-50 db gain but can be made with gains to 70 db.
Long Life CATHODE
Low power TWT's offer very long life, on the order of 10,000 hours. High power |
TWT's have life comparable with other high power tubes.

| —]
Low Noise % \

By utilizing known techniques, extremely low noise levels can be achieved with o
low power TWT's. This feature, in combination with high gain and broad band- T

widths, makes low power TWT's ideal for applications in microwave receivers =

and communication relay links.

TWT’s Combine High Gain and Broad Bandwidth P
Only TWT's at their specified power levels combine both the high gain and broad
bandwidth features in a single device.

INPUT OUTPUT

OLLECTOR

Low Power TWT’s

Military Types QKW928
Low power TWT's are available to meet MIL-E-5400 specifications. The coaxial
designs for military applications are particularly suitable for ECM equipment and
are capable of meeting airborne and missile environments. PPM (periodic perma-
nent magnet) focusing decreases size and weight, eliminates the need for external
magnet mounts, and reduces problems of magnetic field interference.

Communications Types

These low power TWT's incorporate special characteristics for communications
applications. For example, the QKW1058 has its hot input and output match factory
preset to a maximum of 1.5/1 over the entire band. Because of this, field matching
adjustments are never required. To replace tubes with the PPM feature, all that is
required is plugging in the new tube and making RF connections. Match adjust-
ments are not necessary in any communications applications.

Additional Features of Low Power TWT’s

1. Direct output coupling to helix permits good matching over a broad band.

2. Metal and ceramic construction increases storage life.

3. Long life.

4. A number of different input and output connectors and flanges are available.
5. Mechanical configuration of tubes can be altered to meet your needs.

Operational Characteristics

Saturated  Small Sig. Helix Collector  Collector Noise Anode Grid
Tube Type Frequency Power Gain Voltage Current Voltage Figure Voltage Voltage Weight Output
(Mc) W) (db) V) (mA) ) (db Max.) V) () (Lbs.)

QKW1033 2200-2700 10.0 45 1150-1300 44 800-900 28 1150-1300 0 to —26 1.0 Coax. Coupling
QKW1081 2500-3200 7.0 37 1100-1300 50 1100-1300 32 1100-1300 0 to —300 3.0 Type N
QKW1054 48006500 10.0 35 2550-2950 50 2550-2950 30 2600-3000 0 to —300 3.0 Type N
QKW1058 5925-6425 10.0 37 2550-2950 50 1800-2950 28 2600-3000 0 to —300 4.0 RG50/U
QKW928 5925-7125 10.0 35 2550-2950 50 1800-2950 28 2600-3000 0 to —300 4.0 RG50/U

QKW1049 7100-8500 10.0 37 2800-3200 50  2800-3200 28 2850-3250 0to —300 4.0 RG51/U




High Power TWT’s

The RK8128/QKW750B traveling wave tube makes possible a complete high-power
MOPA chain at S-band by serving as a driver for the RK8129/QKS622 Amplitron.
Designed for pulsed operation over the 2900 to 3100 Mc range, the tube has a duty
cycle capability of .021. Minimum peak power is 60 kw and minimum gain is 20 db.
Bandwidth and peak and average power capability are in excess of specified values.
A solenoid and rf terminations are available for use with this tube.

The QKW782, a companion tube for the QKW750B, covers the 2700 to 2900 Mc
range. Still more advance-design, high-power TWT's available from Raytheon are
listed in the specification chart.

Operational Characteristics

RK8128/QKW750B

Peak
Pulse Beam Beam  Heater Diam-
Tube Type  Frequency Power Duty  Width Gain  Voltage Current Power  Input Output Length meter  Weight Magnetic
(Mc) (kw) Cycle (usec.) (db) (kv) (a) (watts) Connection Connection Coolant (inches)  (inches) (Ibs.) Field

QKW1192 510-690 3 0.009 8 30 10 28 36  Type “N” Type “N" Liquid 38 3.5 18  Solenoid

QKW1193 510-690 200 0.0084 75 20 40 50 210  %” Coax. 1Y%”Coax. Liquid 50 7.0 60  Solenoid
™\ RK8128/

QKW?750B 2900-3100 60 0.021 30 20 345 12.0 65 Type “N” UG54A/U Liquid 30 2.6 20  Solenoid

RK8427/

QKW1070 2700-3200 1.3 0.025 38 33 1.5 1.0 24 TNC TNC Forced Air 16.75 3.0 11  PPM

QKW1095 4000-8000 1 0.02 5 36 9.5-105 175 25 TNC TNC Forced Air 15.5 3 9.5 PPM

QKW1011 7000-11000 1 0.01 5 40 105-115 15 25 TNC TNC Forced Air 15.5 3 9.5 PPM

Phased Array TWT

Raytheon’s Type QKW1013 is a TWT specifically designed for phased array appli-
cations. The QKW1013 has a phase vs. frequency characteristic that varies less than
+10° across its operating band. Sensitivity to beam voltage is less than 0.5 degrees/
volt.To insure minimum phase and gain deviation,the QKW1013utilizes a slow wave
structure having high gain per unit length. For flexibility, a modulating anode and
isolated collector are used. The modulating anode helps avoid difficulties normally
associated with intercepting-type grids at higher average power levels. The
QKW1013's modulating anode has a mu of unity. Type QKW1013 is an ideal driver
™\ for Raytheon’s QKS1012 Amplitron.

QKW1013 Operational Characteristics

FrOGUEIICY urore ¢ » ¢ ¢ & wintopimisnens « o10 o winiesssatamia s o o s 4 wonapusmase s o o ¢ siazesase 1215-1400 Mc
D O i e e e e e e e e 5 kw min
Duty CYEles: sis s smummsms ¢ 555 saeimees e & 3 5 SHSEEERE § £ 35 § ASSREEET §F § 8 SO 0.08
PulSEWIN.. . . .« v s § 83 baminss i 5 5 ReemmEes 85 s 3 SRARHERTE TS 1-750 us
GO e e e osmsmsmontins o5 » Simiviaiorasiians & 3 5 3 BATEERSE £5 L5 4 SERABRT < § § 5 DRHAREE £ LY 50 db
BAMT VOIEAEEL v e aieomimsoinin v o o v iwrmsesormmme s o » o mimimimsmsmstio & 5 & & & RiaidisTo6LE & & & 5 3 a7 9-12 kv
Peak beam current. ... ..ot 2.5 amp. (nom.)
Modulating anode with respect to cathode................... IE:ﬁ:eQ—IZ kve
Beater POWET: . ssmns 535 5 5 samemmsss s 5 & HEEEss § ¥ ¥ 5 SERAEFETE 5 s 75 watts max
INPUL CONMECHION. ...+ « o s vimswsscossce s ¢ nimsmsmsaiminiorn om0 wmsosmcninsmre & & & & BisaiaTs TYPE “N”
OUtplT:CONNECHON  « oo s 3 ¥ 5 sworumiony £5's §opwiniaimmaseny ¢ o s sinteriasmiion s ='s 7” coax.
1] 11| T T a— Liquid
Length s« ossesss s 5 osmesess s 8 ¢ § 5 S@epmsE s § 58 5RO £ 8 3 ¢ Semesese sy o 50°
P ANTE B s msnsrdnre & s tommsimtsions 1 e esperayals o i o e 13 TR 3” max.
WEIBHY . & & s ssrmmmenie s 55 0 s sismmmimie & 5 5 55 smonmmes s s ¢ § somamemee v o 25 lbs (nom.)

Magnetic: Fieldz : s s 55 somsmomsa s o s smummomas Lattice structure or solenoid

QKW1013




For further information, contact your nearest Raytheon Regional Office.

RAYTHEON REGIONAL OFFICES

NEW ENGLAND AREA AND UPPER NEW YORK STATE )

Spencer Laboratory, Wayside Avenue, Burlington, Massachusetts, BRowning 2-9600

NEW YORK AREA .

210 Sylvan Avenue, Englewood Cliffs, New Jersey, LOwell 7-4911 (New York City, Wisconsin 7-6400)
WEST COAST AREA

225 North Van Ness, Hawthorne, California, PLymouth 7-3151

WASHINGTON

The Solar Building, Suite 601, 1000 Sixteenth Street, N.W., Washington 6, D. C., MEtropolitan 8-5205
SOUTH ATLANTIC AREA

100 Roesler Road, Glen Burnie, Maryland, SOuthfield 1-0450

MID-WEST AREA

9501 Grand Avenue, Franklin Park, lllinois, NAtional 5-4000

DAYTON

333 W. First Street, Room 455, Dayton 2, Ohio, BAldwin 3-8128

IN CANADA

Raytheon Canada Limited, 400 Phillips Street, Waterloo, Ontario, SHerwood 5-6831
IN EUROPE

Raytheon — Elsi S.P.A. Piazza Cavour 1, Milan, Italy

IN OTHER AREAS OF THE WORLD
Raytheon Company, International Sales and Service, Lexington 73, Massachusetts

RAYTHEON COMPANY
RAYTHEON
MICROWAVE AND POWER TUBE DIVISION

Printed in U.S.A. 3763
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INFORMATION : STORAGE TUBE

SERVICE

..............................................................................................................

The CK1383 is a dual—gun cathode—ray recording storage tube capable of simultaneous writing and
reading. It is an electronic input—electronic output storage device which combines high output
signal with high resolution. The major application is scan conversion such as radar PPl to tele— '
vision type presentation. This type of system yields a bright video display, with high resolution
and adjustable automatic priming or erasing, which may be used to generate target trails indicating g
elapsed time position. It is similar to the CK7702 except that no electrostatic focus elements :
are used. Stored signals can be held for a long period, read several thousand times, or erased in
a fraction of a second if desired. The storage capabilities permit additional coherence of target

information under conditions of high noise levels.

P Both the writing and reading guns use magnetic deflection and magnetic focus. For uniform

resolution over the storage surface, dynamic focus correction is recommended.

The design of the tube results in a wide dynaomic range of gray shades, fast writing speeds, and

selective erasure of the stored information is desired.

ELECTRICAL DATA

P GENERAL CHARACTERISTICS

Gun Locationsi « « w e« mow 5 %@ 8 om s B S @ E s B o Co—axial
Gun Type (Both Guns) . v v v v v v v v v v v v v e e Tetrode High Resolution
Deflection (Both Guiig)s + w w ¢ o & &« # @ s Wi s & s 5 @ . Magnetic
Max. Deflection Angle (Both Guns) . . . . . . . . . . . .. 30°
Focusing: « « @ « g0 s« % & ¢ a4 % % @ © » @ @ o w oo v w Magnetic
Movrntiiig Position « s« w e 9 & & & 8 & @ 5 ¢ 8 © 5 2% 3 @ % Any
Resolution (Magnetic Focus)

TV lines:iper diameter o « w « o woe o @ s p w0 a w0 w0 1200 lines minimum

Output Capacitance

(Collector and Write Decelerator to all other elements) . . . . 19 pf (approx.)
Erosing TechniqUe « o o o = © & & o« o s o w0 w o om0 io om0 By Switching or Automatic
MECHANICAL CHARACTERISTICS
Seatedlength =« = w5 5 « & & % A s @P 3 ® 5 & B & 3 9 22 14"" Nominal
Bulb Diomefer = & o & 56 & & @ & & & & 8 & & & & # & & 3 3" Maximum
Neeclk Didmetens s o o o w o o % @ @ 6 @ & @ o @ = o w0 ow o 1.450"" Maximum
Boses{BothEnds) s s w9 o s s a s 0 sov @ © 9 8 % < Special High Altitude
Sockets (Both Ends — not supplied) . . . . . . . . . . . .. See Note 2
Storage Assembly Buttons . « « « s o & s 5 5 5 5 @ 8 8w e JEDEC Type J1-22
ELECTRICAL CHARACTERISTICS
RATINGS — ABSOLUTE MAXIMUM VALUES
Heater Voltage -« - « « « « « v o v v v v e e e 6.3+ 5% Volts
A Anode Voltage (EitherGun) . « ¢ s v s 5 « 55 s & 5 & & 5200 Vdc
Grid Voltage Positive (Either Gun) . . . . . . . . . . ... 0 Vdc
Printed in Write Control Grid Voltage Negative . . . . . . . . . . . .. —150 Vdc
U.S.A.

..................................................................................................................................

RAYTHEON COMPANY ¢« 465 Centre Street * Quincy 69, Massachusetts :
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CK1383 “—
RECORDING STORAGE TUBE

ELECTRICAL CHARACTERISTICS

RATINGS — ABSOLUTE MAXIMUM VALUES (Cont’d.)

Riead Control Crid Vollageia & o 2 6l 8 4 & 0 5 & 5 @ & 7 = & o 5w on 55 H 6 F B @G B 6 G B @ e —275 Vdc

WeitedGrid #2 VEHATE = 2 & B £ % 6 B0 & 5 6 o e ion B0 s 0 el wm e e i BN G e e O g e e B @ 8 (6 500 Vdc

Reud [GHa #2VBIFGHE « s 5 © & » v 5 o w w0 w0 w6 o w o e e e e RS S MW S 650 Vdc

InterSerean Voltage « « w o 2 v v v g ow & 5 s @@ B ¥ 8 F P EE 6 U@ 8 86 EE &8 @5 @ 1000 Vdc
(Between any pair)

Crid Circult ReSISHaNGS » = & w & v o o v o o o o g o e we s @9y s @ @EE S s s En s 0.5 Meg.

Heater Cathode Voltage
Heater PoSitive: @ « 8 8 214 4 G &8 7@ B & & % & & & 5 6 & & & b & & @ ® @ e e 5w & oo +10 Vdc
Hedter NEGAHIVE 4. w6 o 50w @ 1 o e 0 W w0 o e e m & w0y e e W e R e e s W@ —125 Vdc A g
Write Collimiahing L.ens Voltagei. « = o w « w o o co o oo 0 s w i s w0 w0 Wi oW gs e el % & 800 Vdc
Read Collimating Lens #1 Volfage « « « v w o w s w wow o o w w0 o 0 w0 0 w0 w0 w5 wn s o4 e 800 Vdc
Read Collimating Lens #2 Violfage: « = s s wm s mww m s o & e © & @ § B8 6 8 & 95 & & @ 700 Vdc
Read DeceleratorVoltage s s« s o m @ @ o 3 @ 6 & W B & 6 @ @ @ & 99 & § $ @ 6% 9@ & & @@ 800 Vdc
WriteDecelerator VolTdae & » % ¢ & 5w 5 B & @ 3 506 & ¢ & a6 & % A0 6 & 0@ 8 e e w0 W 1000 Vdc

NOTE: Except for heater rating and interscreen voltages, all voltages shown above are referenced to the respective gun cathode.

TYPICAL OPERATING CHARACTERISTICS

4
Deflection drive must be applied to both guns whenever the tube is conducting to avoid damage to the storage assembly.
All Voltages except RF drive and read G1 with respect to write cathode.
WRITE GUN
Cluthode VOIGEE ¢ & @ w & b @ 7 & sd 3 & 3 B 56 B 6 5B % M6 & &6 8 665 & 5 de s 0 Vdc
G CUESBI & o ot 50 51 W o 2o s wu @ e ae, e su dELamd ] oY 5 9 ) S eV 30 ) S W) S R & —20 Vdc to =50 Vdc
Y T Y s e I T T T E TN R R RN 450 Vdc
ATOdEE o o © € 2 2 0] 4 & & 18 B 5 ) i [ e e il o et b e il W W @ B e & 4500 Vdc
CRREE L & = 6 & & & § % m o 5 x = o wm m o s e EGH 400 Vdc ~
Wiite DeCeleratohe: = wlith i £ o B [ [ o a0 o ke 0 (o o e o1 s et kol bel s e A e @ U e 800 Vdc
ColleTicr 1% B 1B B rels & 5 W 5 IS sl 51 i B 0 et 0 O B W0 o B g 2 O B S B ) 3 Variable —
See Note 1.
READ GUN
Cotiode'Voltdge s + v m s @ w e s s EF W E S B AN S @ R E & ¢ & 66 8505 50§ +400 Vdc
Cathode/Cutrent (REMINGL) 18 o & & o o o i so o 01w im0 e e o e e el B R e 80 pA
G~ Cut=off (with réspectioRedd ) v o o v w9 @ & B 9 19 % B W & & & & ® § @ @5 & &5 & @ —100 Vdc to =250 Vdc
G—1 RF Drive (see Special Application Notes section on RF separation). . . . . . . . . . . . . 30 Vrms
See Note 3.
(I T e Ll L E N L LR Y 1000 Vdc
ARNGHE: & % & m @ b o @ & 5 9@ % B R s MmEE B @IS E §8 8 EEE S S EE ¥ W e s 4500 Vdc
Deeelerttol vz a8 8 me srtnddl 5 5 e 2L E0E 0 Bien ie eas aede] () Ge RS et ) [ [ [ N 900 Vdc
CollimatinglLens T & ¢ ww « s s s s mw « mw s woms s o 8@ ¢ & @8 8 @6 § 8§86 6 900 Vdc
Collimating(lenS 2 « 5 s ma 5 @5 28 B a 3 @& L3 5 d 5 5 &d o 8 B & o mod 5 w6 s 800 Vdc W
SIOTOUE OCTCE o @ 5 5 @ § 516 @ 5 8 s v ekl e e s e e ke e i e S R s §om 405 Vdc

Page 2 of 10 15 February 63



CK1383

RECORDING STORAGE TUBE

........................................................................................................................................

NOTE 1: Gradual automatic priming is controllable by varying the value of collector voltage from 900 Vdc (for slow priming) down
to 400 Vdc (for fast priming.)

NOTE 2: Sockets obtainable from Alden Products Co., 117 N. Main St., Brockton, Mass., part no. 212 FTSISL.

NOTE 3: To adjust for proper RF drive, set read G1 bias for a read cathode current of apprx. 10 A dc with RF drive at zero. In—
crease RF drive until the read cathode current is apprx. 80 pA.

PRINCIPLES OF OPERATION

When an electron beam strikes any material, secondary electrons are emitted. The quantity of secondary electrons emitted is a

function of the velocity of the primary electron beam.

The secondary electron emitting surface in the Recording Storage Tube is a dielectric that has been deposited on a metal mesh

or screen. Figure 1 illustrates this storage screen mesh. This screen has more than 2000 cross wires per diameter.

Figure 2 shows the characteristic curve for secondary to primary emission ratio for the dielectric material used. Since the velocity
of the electron beam will be proportional to the voltage on the dielectric material the ordinate of velocity in Figure 2 can be

voltage. The crossover, called critical potential, winere the secondary to primary ratio is unity occurs at approximately 50 volts.

END VIEW FRONT VIEW

4
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l

| CRITICAL POTENTIAL
|

VELOCITY OF PRIMARY ELECTRON BEAM OR
VOLTAGE OF DIELECTRIC SCREEN

METAL MESH (RELATIVE TO CATHODE)
FIGURE | FIGURE 2

MAGNIFIED SECTION OF STORAGE SCREEN SECONDARY EMISSION GHARAGTERISTIC OF
RECORDING STORAGE TUBE DIELEGTRIG

Using the secondary emission character shown by Figure 2, the dielectric screen surface can be discretely charged or discharged

as a function of the potential on the metal screen and the position and magnitude of the primary electran beam.

The various modes of operation are described as follows:

PRIME — This is the basic form of erasure and prepares the storage screen for subsequent writing. It is accomplished by scan—
ning the storage screen dielectric with an unmodulated beam. The storage screen mesh is operated at a voltage below critical
potential and since the secondary to primary emission ratio is less than unity the dielectric surface can store electrons and be—
come negatively charged to cathode gun potential. A total prime can be used if complete erasure of old patterns is desired or a
partial prime can be used if it is desired to gradually decrease old signals in amplitude (e.g.: to generate target trails in radar).
P Selective priming of only part of the storage screen can be accomplished by only scanning the area where it is desired to erase
previously stored information. Typical storage screen voltage for prime is +5 volts. Priming can be accomplished with either
beam. When the writing beam is used for priming, the storage screen is switched to +5 volts above write cathode and the beam

is turned on and scanned over the area to be primed.

.....................................................................................................................................
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When the read beam is used it is only necessary to switch the collector to or more negative than read cathode potential and the
read beam is then scanned over the area to be erased. Unter these conditions, the read beam primes the dielectric surface by
reflection from the collector after it has passed through the storage screen. The read beam electrons recharge the dielectric
surface.

WRITE — ““Writing”’ of the charge pattern is accomplished by modulation of a scanning electron beam and operation at a storage
screen voltage that yields a high secondary to primary emission ratio. This is any voltage above critical potential and is nomi=
nally 400 volts. Since during the prime mode the dielectric surface was negatively charged, the surface is discretely discharged
towards the positive direction by the writing beam. As the modulated beam scans over the surface varying amounts of secondary

electrons, depending on the instantaneous beam amplitude, are emitted at the surface and the stored pattern is established. S

READ — Once a charge pattern has been written in, it can be read out by scanning the storage screen with an unmodulated beam.
The storage screen is operated at 5 volts with respect to the reading gun cathode. Depending on the charged pattern the electron
beam is therefore modulated as it passes through the storage screen to the collector element. By selecting the proper storage

screen voltage the most negative areas of the dielectric (established by the prime mode) can completely cut off the electron beam
from the collector and thus the “black’ level is established. Various gray shades will appear in any areas where the dielectric

is less negative.

Electronic Signal ‘ Electronic Signal Output
Input

v % §

—/g :

1L _— o 3 [ ]
\ (0] © /_— /
\ Pyl -'i / -/
Write Gun / \ Read Gun
Collector Storage Screen O
< 300v i‘+ 5v =

FIGURE 3
TWO GUN RECORDING STORAGE TUBE — SIMPLIFIED DRAWING

Simultaneous Write and Read modes are possible with the use of the two electron guns. This is desirable in most scan—conver—
sion applications. Since two independent potentials can be maintained on the storage screen with respect to the two electron gun

cathodes, the tube can be truly writing a charge pattern and reading it at the same time. (This is shown in Fig. 3.)

® 8 6 0 0 55 8 0 5 3900 0 50006 0060000006080 0000008000605 00 s 00008000 000000000 0000600000000 000006000000006000000000006000000000000060000000000ec0ss
.

.
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ERASE — Where total erasure is needed, it is frequently desirable to operate the tube in the positive erase mode. To accomplish

this, the storage screen voltage is set at or above the value used for Write and the storage surface is scanned with an unmodu—

lated electron—beam. This action discharges any stored pattern, bringing the whole storage surface to a uniform equilibrium po—

tential. The tube must then be primed prior to subsequent writing.

SPECIAL APPLICATION NOTES: (See Figure 6)

RF SEPARATION — Since the collector intercepts the writing beam as well as the reading beam, a spurious output signal will

result from the writing signal at the collector. This can be removed by cancellation techniques or by RF separation. RF separa—

tion is accomplished by modulating the read beam with insertion of an RF signal at the read gun control grid. As the RF read

beam passes through the storage screen it is amplitude modulated by the stored charge pattern. This amplitude modulated signal

then appears at the collector. The center frequency chosen is much higher than the highest write video frequencies and therefore

a tuned circuit will reject the writing signal and accept only the read signal. This is amplified and typical amplitude—modula—

tion detection re—establishes a read—out video signal with no writing signal. Typical RF center frequencies used are 30 mc and

50 mc.

AUTOMATIC PRIME — (Controlable erasure while reading) - During simultaneous writing and reading the tube can be operated at

conditions that will allow either short or long storage of the charge pattern. It can also be variable for storage time between the

two limits. Thus, in PPl to TV scan—conversion, target trails can be generated and the length of these trails are controllable by

adjusting the storage time. This gradual automatic prime is obtained by varying the value of collector voltage from a high voltage

for long storage (slow Prime) to a low voltage for short storage (fast Prime). The priming is accomplished by some of the read \

beam electrons between the collector and storage—screen dielectric returning to the dielectric to recharge it negatively in the

specific areas where the negative charge was reduced by the written—in pattern.

COLLIMATION — Electrostatic lenses and deceleration screens are provided to collimate the beam as it arrives in the region of

the storage screen. For optimum shading characteristics the reading and writing beam should arrive ot the storage screen dielec—

tric orthognally to it. The voltage on the lenses should therefore be adjusted for the most uniform background shading.

SHIELDING — Since any extraneous fields will cause unwanted deflection, it is recommended that good magnetic and electro—

static shielding techniques be used in the design of the tube mount.

RESOLVING POWER — The resolution of the storage tube at the 50% modulation level is usually in excess of 1200 TV lines

across the diameter and is obtainable when the minimum current for writing a fully modulated signal is employed and the focus

coils designed to minimize astigmatism. Resolution is also dependent on the orientation of the focus coil with respect to the

gun, and the sharpness of focus across the storage screen. Therefore, for applications requiring optimum resolution, dynamic

focusing is often needed.

STORAGE ABILITY — The length of time a tube will retain the stored information is a function of the operating conditions and

varies inversely as the reading current. When reading with a low beam current at standard television repetition rate and scan,

several thousand consecutive readings can be made without any appreciable deterioration of the stored signal. The tube is

capable of storing information for many hours without appreciable change or deterioration when not reading.

FOCUSING TECHNIQUE — Raytheon type BM—411 focus coils (Figure 5) should be used. This provides a tickler coil for dyna—

mic focus correction for optimum resolution across the diameter of the storage surface. Typical current correction curves are

shown in Figure 4.

The focus coil mounting should be mechanically adjustable in all directions for proper positioning. A suggested mount is shown

in Figure 7.

15 February 63
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CK1383

RECORDING STORAGE TUBE

..................................................

[] 1 # 24 Flexible Insulated
— /— i
16.500

BM—4ll FOCUS GOIL
MIN. ~
| Py %
LEADS %
#i—si 3.275
Bo Tickler 3215
1.562
P =
aap MIN. 1.0,
ocus
*4-F2
BM 41l S
DYNAMIC FOCUS \[EETTET .|
COIL N %
RAYTHEON CO. z 7 ,
us.A ~~~~< \
This side toward
<~— 1.625 storage assembly.
.
FIGURE 5
FOCUS COIL
Resistance — 6500 to 9000 ohms (at 20° C)
Max. Current — 25 madc
Voltage Rating — 250 V
TICKLER COIL
Resistance — 105 to 145 ohms (at 20° C)
Max. Current — 30mA RMS
Voltage Rating — 25 OV
Inductance — 45 Millihenries Approx.
NOTES:
1. For use with recording storage tubes and simulators.
2. Tickler coil is provided to permit dynamic focus correction. See Fig. 4.
3. When not required, the tickler coil may be left unconnected.
4. Shell material — annealed swedish iron or equivalent.
P

..................................
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RECORDING STORAGE TUBE
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TYPICAL SCHEMATIC

Radar PPl to TV Scan Conversion, Simultaneous Write and Read with automatic prime (erasure) and RF separation.
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- ~ CK1383

RECORDING STORAGE TUBE

........................................................................................................................................

Horizontal Tilt

/~ Adjustment

]

2z
Vo %
TOP VIEW
P Vertical
Adjustment
3
i 4&—%‘—\ Focus Coil
& g___;____r . 1 Locking Stud
-
e ; ‘
Vertical Tilt_ — l
Adjustment . ‘
Loy 2 2 Horizontal
N & 33 "
— \/\ ! L l " 5%355 [_Adjustmem
. ( L= 3 ,2:—3-
\ ) = S 8 8
' - \
\ 22 Ref
|
1
R
LEFT SIDE VIEW FRONT VIEW RIGHT SIDE VIEW
FIGURE 7

RECOMMENDED FOCUS COIL

MOUNTING ASSEMBLY
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A

TECHNICAL INFORMATION

RECORDING STORAGE TUBE

CK1517

The CK1517 is a high resolution, rugged dual—gun cathode—ray recording storage
tube capable of simultaneous writing and reading. It is an electronic input—
electronic output storage device which combines high output signal with high
resolution. The major application is scan conversion such as radar PPl to tele—
vision type presentation. This type of system yields a bright video display, with
high resolution and adjustable automatic priming or erasing, which may be used
to generate target trails indicating elapsed time position. It is similar to the
CK1383 except that it provides higher resolution and ruggedized design. Stored
signals can be held for a long period, read several thousand times, or erased in
a fraction of a second if desired. The storage capabilities permit additional co—

herence of target information under conditions of high noise levels.

Both the writing and reading guns use magnetic deflection and magnetic focus.
For uniform resolution over the storage surface, dynamic focus correction is

recommended.

The design of the tube results in a wide dynamic range, fast writing speeds,

and selective erasure of the stored information is desired.

Rugged design makes the tube suitable for military airborne and shipboard
applications.

ELECTRICAL DATA

GENERAL CHARACTERISTICS

Gun Locations « s ovwnscnscnecsocensssne Co—axial
Gun Type (Both Guns) « v v v v vt vven e Tetrode High Resolution
Deflection (Both Guns) « « s sos s s s s s ssms e Magnetic
Max. Deflection Angle (Both Guns) « o v v 0 v v v 30°
Focusing i ssvmsisnmasss amme i unwwmss Magnetic
Mounting Position + .. c v v v o) st ey ioge e abetio el 8 Any

Resolution (Magnetic Focus)
TV lines perdiameter « « v v v e vt vt v v v enns 1600 lines minimum
Output Capacitance
(Collector and Write Decelerator to all other
elements) . viwww o o ewie 8 e S 19 pf (approx.)

Erasing Technique . . . . .. orn 8w e . e e Sgind Switching or Automatic

MECHANICAL CHARACTERISTICS

Seated Length ¢ ccvee o convonn i EREE . 23 1/2'° Nominal
Bulb Diameter ..isiisnmamessnasessnem® s 3" Maximum
Neck Diameters s s s s s vowois o vonme voewes 1.450"" Maximum
Bases (Both Ends) s s ssswma s mwsios pwmmn s Special High Altitude
Sockets (Both Ends — not supplied) «.......... See Note 1

Storage Assembly Buttons. .. ... S S Eey s ons JEDEC Type J1-22

COMPONENTS DIVISION, INDUSTRIAL COMPONENTS OPERATION, 465 CENTRE STREET, QUINCY, MASS. 02169

Printed in U.S.A. June 1, 1968
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RECORDING STORAGE TUBE CK1517

ELECTRICAL CHARACTERISTICS

RATINGS - ABSOLUTE MAXIMUM VALUES

Heater Voltage , ,,............ 6.3£5% Volts Inter Screen Voltage « v« e e v v e vseeo.. 1000 Vde
Anode Voltage (Either Gun), ., ......... 5200 Vdc (Between any pair)
Grid Drive Voltage (Write Gun), , .. 90% Eco (cut—off) Grid Circuit Resistance .. v ccooeesss 0.5 Meg.
(Read Gun) ... 75% Eco (cut—off) Heater Cathode Voltage .. «vvuvevso. *125 Vde
Write Control Grid Voltage Negative. .. .. =150 Vdc Write Collimating Lens Voltage . . ... ... 1000 Vdc
Read Control Grid Voltage. . . v v e ve oo . =275 Vdc Read Collimating Lens # 1 Voltage...... 1000 Vdc
Write Grid #2 Voltage . e s s e s o0 s osens 650 Vdc Read Collimating Lens #2 Voltage...... 1000 Vdc
Read Grid#2 Voltage. « v v e v v e e 00 nn 650 Vdc Read Decelerator Voltage. . v v v v v v oo .. 1000 Vde

Write Decelerator Voltage. e v v v v v v v .. 1000 Vde

(Except for heater rating and interscreen voltages, all voltages shown above are referenced to the respective gun cathode.)

TYPICAL OPERATING CHARACTERISTICS — (See Note 2)

Deflection drive must be applied to both guns whenever the tube is conducting to avoid damage to the storage assembly.

All Voltages except read G1 with respect to write cathode.

WRITE GUN READ GUN

Cathode Voltage .. .iu s eoamsissvon 0 Vde Cathode Voltage . v v vt v v v v neonnnes 400 Vde
G-1Cut=off, .. . ..voveuso..—30Vdcto-80 Vdc Cathode Current (nominal) « v v v v v v e v 80 pA
G=2 svsio stmnme & s s weidis soRes 600 Vdc G-1 Cut—off (with respect to Read K) « .«

Anode . ...t tieeaennsaaasss. 4500 Vde s e e e aes s e e e =100 Vde fo =250 'Vde
CollimatingLens .. ..o eeeeececan 400 Vdc B2 s omie o s mmane wa s s b e EE B 1000 Vdc
Write Decelerator « v v v v v v o v v v eeens 800 Vdc ANOAE 4 o a0 5 3551 0 508 1! ) s ve & o5 60 6 B 4500 Vdc
Collector «vevveveeoeasss. 1400 to+1000 Vdec Decelerator «wswna svwens vwesss o 900 Vdc

Collimating Lens 1 ... .icevevenenn 900 Vde
CollimatingLens 2 ... .cccceeeocens 800 Vdec
Storage Screen « v .. e o0 o s e s e e e 405 Vdc

NOTE 1: Sockets obtainable from Alden Products Co., 117 N. Main St. Brockton, Mass., part no. 212 FTSISL.
NOTE 2: For principles of operation and additional information see Raytheon Dual Gun Application Bulletin.

MECHANICAL OUTLINE

25.750
Mox.
2.281
1468
Aluminum RF
500 i ooyl
250.
3.000,.
1.450 Dia. r Dia.
e 100 2750 I.;;o Dia.
Q

_OSOrOS
_s

& \ .
seo____| [Nl it

Write Decel.

WRITE BASING Al ASIN
FIGURE 8
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TECHNICAL INFORMATION

RECORDING STORAGE TUBE

CK1521

The CK1521 is an ultra—high resolution, high output—
signal, electronic output single—gun recording storage
tube. The CK1521 is similar to the 7571/QK685 in oper—
ating principle. Rugged design makes the CK1521 suitable
for operation in environments such as military airborne

applications.

A unique electron gun design makes possible fast erasure,
fast writing speed, high output—signal amplitude, and
wide dynamic range, all at very high resolution. At
intermediate levels of output—signal, the CK1521 is
capable of long storage of information. Several thousand
readouts are possible without serious deterioration of
signal strength or quality. Without readout, signals may

be stored for many hours.

Output uniformity or shading characteristics have been
enhanced in the CK1521 through the use of very accurately
spaced and aligned elements in an improved colli mating

lens system.

The CK1521 design vyields important improvements in
virtually all critical storage tube operating parameters,
suggesting its use in improved versions of existing systems
and allowing its use in new applications demanding ex-—

tended storage tube capabilities.

The CK1521 employs magnetic deflection and magnetic
and/or electrostatic focus. For highest resolution mag—
netic focus is recommended. For uniform resolution over

the storage surface, dynamic focus correction is necessary.

MECHANICAL CHARACTERISTICS
See Page 4

13%2’" Maximum

3" Maximum

Overall Length .
Bulb Diameter
Neck Diameter . 12" Maximum

Electrode Connections. . Teflon—insulated Flying Leads

PERFORMANCE CHARACTERISTICS

Resolution (Magnetic Focus) TV lines
per diameter.

. 2500 Minimum*

Resolution (Electrostatic Focus) TV lines
per diameter. .

1800 Nominal*

Writing Speed — nanoseconds per element. 40 Nominal
Erasure Speed — nanoseconds per element 100 Nominal
Output Signal — microamps peak . . 0.5 Nominal
Output Capacitance . 16pf Nominal

Beam & Cathode Current Transfer
Characteristics « s s © @ & s + @ Figure 1

*At 50% Modulation.

GENERAL CHARACTERISTICS

Deflection. Magnetic

Focusing « « . . . . Magnetic and/or Electrostatic
Max. Deflection Angle. « . . « . . . . . . . . . .30°
Gun Type . Tetrode, High Resolution
Mounfing Position « « w w s ¢ v # o s ¢ & w » ¢ ANy

COMPONENTS DIVISION, INDUSTRIAL COMPONENTS OPERATION, 465 CENTRE STREET, QUINCY, MASS. 02169

Printed in U.S.A. June 1, 1966
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CraviHeoN] RECORDING STORAGE TUBE CK1521

ELECTRICAL CHARACTERISTICS
TYPICAL OPERATING CONDITIONS

HEATER

6.3V + 5%
0.6 amp. Nominal

Heater Voltage. « = « + & « s & & & # »

Heater Current . « « « v « « « « &

RATINGS — ABSOLUTE MAXIMUM VALUES

—

All voltages with respect to cathode unless otherwise
noted.

Anode Voltage -« « » . . . . + « « . . . . 5000 Vdc
Focus Anode Voltage. . . . . . . . . . . 5000 Vde
Condenser Lens Voltage . . . . . . . . . 5000 Vdc
Grid #2 Voltage + « &« o s & « » s w » » » 1000 Vde
Grid #1 Voltage Positive . . .+ . . . . . 0 Vde
Crid #1 Voltage Negative . . .« « . . . . . =150 Vdc
Heater Cathode Voltage
Positive « s w m % v @ @ 9% s =% « & #10 Vde
Negafive o s w o o s 5 & o o o = « « « =125 Vde
Storage Assembly Voltage (between adjacent
elements in storage assembly) . . . . . 1000 Vdc
Collimating Lens #1 . . . . . .. . . . . 1000 Vde
Collimating Lens #2 . . . . . . . . . . . 1000 Vdc

NOTES

Operation with all magnetic focus is

achieve highest resolution.

necessary to
Magnetic dynamic focus
is necessary to obtain uniform resolution over the
storage surface. The approximate shape and amplitude
of the magnetic dynamic focus waveform are given in

Figure 2.

If electrostatic focus is used, focus electrode voltage

is adjusted for best focus. For the anode voltage given,

best focus will be obtained with focus voltage between

the limits shown in typical operating conditions.

For certain applications, the combined use of electro—
static and magnetic focus is desirable. The principle

purpose of this mode of operation is to facilitate

dynamic focus correction by superimposing a time
varying voltage on the quiescent value of focus voltage
noted in typical operating conditions. The approxi—
mate shape and amplitude of the electrostatic dynamic

focus waveform are given in Figure 3.

The condenser lens is used as a beam current enhance—
ment electrode in the electron gun to achieve the high
levels of beam current necessary to accomplish fast
erasure. This electrode is operated at anode voltage

in the write and read modes. During erasure (erase

All voltages with respect to cathode unless otherwise
noted.

Cathode (with respect to ground). . . . . . . . 0 Vdc
Grid #1 (cutoff) « v+ « « v« « o« « + » » =30 to —80 Vdc
Grid #2:5 w 5 5 ©« ® 5 % % w o 35 5 @ # 600 Vdc
Anode: o & + o wmw o« @b ow W % T & & B 3500 Vdc
Focus Electrode (Magnetic Focus) Note 1 3500 vde

Focus Electrode (Electrostatic
Focus) Note 2 « s s » « @ 5 & © @

100 to 500 Vdc

Focus Electrode (Magnetic and Electro—

static Focus) Note 3 . . . . . . . 1000 Vdc
Condenser Lens (Write & Read Modes)

Noted « ¢« @ @ o s w w » o s = » 3500 Vdc
Condenser Lens (Erase & Prime Modes)

Noted s s o @ w5 5 © 5 & & & ® 400 Vdc
Collimating Lens #1 . . .+« « « .« . . 750 Vdc
Collimating Lens #2 Note 5. . . . . . 200 to 500 Vdc
Decelerator Screen. « « « « « + « . . 750 Vdc
Storage Screen Note 6 . . . . . . . . Adjust Vde
Collector (Signal Electrode). . . . . . 750 Vdc

and prime modes) the condenser lens voltage is pulsed
from anode voltage to the level noted in typical operat—
ing conditions. The condenser lens voltage for optimum
beam—current enhancement varies with anode voltage

as shown in Figure 4.

Output uniformity is controlled by the voltages of the
elements in the collimating lens system of the storage
tube. For the operating conditions given in typical

operating conditions, output uniformity is optimized

by the adjustment of the collimating lens #2. Optimum
output uniformity will be obtained with a setting of
collimating lens #2 voltage between limits shown in

typical operating conditions.

In the storage assembly, storage screen voltage is

switched to achieve the various modes of operation

The

(erase, prime, write, read) in the storage tube.

following table shows typical operating conditions
for the storage screen voltage:

Erase Prime Write Read

750 Vdc 20 Vdc 500 Vdc 15 Vdc (approx)

The exact setting of storage screen voltage in the read
mode is
the

determined experimentally by adjustment to

value at which output signal on the collector

electrode is uniformly cut off across the storage surface.

PAGE 2 of 4



RECORDING STORAGE TUBE CK1521

TYPICAL ELECTRON GUN TRANSFER CHARACTERISTICS TYPICAL MAGNETIC DYNAMIC FOCUS CHARACTERISTIC
- 100 80 60 40 20 0 20 40 60 80 100 3
35 — — 3
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CONTROL GRID VOLTAGE Vdc FIGURE 2

TYPICAL ELECTROSTATIC DYNAMIC FOCUS CHARACTERISTIC
60 1300

8
g
-— w
VA S
40 & / 1200 S,
w
o &_)>
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) =
/| 20 = \\ 1100 85
: 7 £
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—60 —40 -20 0 100 80 60 40 20 0 20 40 60 80 100
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FIGURE 1 FIGURE 3

TYPICAL BEAM CURRENT ENHANCEMENT CHARACTERISTIC

ENHANCEMENT % = TOTAL BEAM CURRENT X 100%
CATHODE CURRENT

EA] = ACCELERATING ANODE VOL TAGE

100 > %
\
// )
! L —E, = 3.5KV
/ \ 1
/ ]
E
& 50 / \ N
= ,’ 4 \
w
@)
= $¥E = 2.5KV
< \ A
T <
Z N -
w ~— = \—_—
- — o — — o— — i - " ! "
0
0 200 400 600 800 1000

CONDENSER LENS VOLTAGE Vdc
FIGURE 4
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RECORDING STORAGE TUBE CK1521 :

NOT ES:

Ts

4,

All contact buttons are JEDEC
type J1-22.

Dimensions applies to plane
which

magnetic focus or centering

nearest base beyond
coils should not be located
due to possible interference

from internal gun structures.

Reference line is defined as
that plane where a ring gauge
2.000 I.D. and

neck axis comes to rest on

parallel to

neck flare.

Wire color coding as follows:
Heaters — Brown

Cathode — Clear

Grid #1 — Green

Grid #2 — Orange

Condenser Lens - White
Electrostatic Focus - Blue
Anode — Red

5. Wire length: 12.000 in. approx.

STORAGE
SCREEN

DECELs REF: ! [

COLLECTOR
SCREEN

DECELERATOR
AND LENSES

112 j 225 T
NOM. _ NOM.  20m
? NOM

3.790
NOM. N -

47° ¥

e LENS #2

| / LENS#1 " pEFERENCE
i LINE
5.312
MAX.

1.450
MAX. DIA.

PAGE 4 of 4
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PRODUCT SPECIFICATIONS

(RAYTHEON]  RECORDING STORAGE TUBE CK1540

The CK1540 is a single-gun Recording Storage Tube of advanced design featuring high resolution,
high output signal amplitude, fast erasing, priming and writing speeds, and long readout.

The CK1540 design brings about improvement in virtually all critical storage tube operating para-
meters, suggesting its use in improved versions of existing systems and allowing its use in new appli-
cations demanding extended storage tube capabilities. Typical applications for this tube type include
image and data storage, scan conversion, and signal processing. Ruggedized construction makes the
CK1540 suitable for use in environments such as military airborne and shipboard applications.

The CK1540 employs electromagnetic deflection and focus. For highest and most uniform resolution
over the storage surface, dynamic focus correction is necessary.

MECHANICAL DATA
See Page 3
Overall Length  ..cocinis v vmmeie o6 S @ @EE 53 ENFRE T DAREASE 55 SNEHEE 1§ 0O8ERE S 98 14%""
Bulb: DIameter . . .cc.cs .o siomimsassssmvmess s mesiis s asaaes s Sanssesss s 31/8" Maximum
Neck DIameter . . csmem o5 simsmams 55 058 BEE S 5 58S RGE 5§ 606088 0m18 808 850 E im0y 1%" Maximum
Electrode CONNECLIONS . . v v vt v it vt vt i st e s neennosoeessesennensnnns JEDEC J1-22 or flying leads
GENERAL CHARACTERISTICS
Defloction: . . s o 5 6 sow 5 505 B 56 ¥ % @S E NE 6§ W E A B RS w8 BE S5 8 L s s Al w s Magnetic
Max. Deflection Angle . .. ..cosii s snmmnie snmemam s s s Soas s i 5 BReenes i § Gne0eE s, 580 300
GUD TYPE . hssswis sammmdis s ROssFEs s BANREE i § ARENEE§ L35 HEHERES N BREE High Resolution
Mounting POSITION v s s 55 ssmsnsssssammms ¢ s smuuims o D LT . Any
PERFORMANCE CHARACTERISTICS
Resolution-TV Lines Per Diameter, 50% Modulation, Orthogonal Read ................ ... 1600 Minimum
Erase and Prime Time-Milliseconds to 1% or less Residual Signal ............. .. i, 30 Minimum
Output Signal-Microamps Peak at Stated Resolution ...............c0iiiiiiiiniiienannn, 1.0 Nominal
Writing Speed-Microseconds per Diameter at Stated Resolution .. .............. ..., 50 Minimum
Readout Time-Minutes to 50% Signal Remaining ., . . . . . . . . . .. . .. ¢ v i v v 3 Nominal
Output CopacitaneoPlonfeends . . . o « o o 0 55 6 v« 55 8 8 @@ 5§ 8 o8 & 5L & 88 68 KLEES 15 Nominal
ELECTRICAL CHARACTERISTICS
HEATER
Heater VOIBge . .. ........c00oviitennnnenrnenneonosonnsnonssnneanneans 6.3 + 5%V
Heater Currentat 6.3 volts | . . ... ... ... ... .0ttt einnnrernnnnnnas 0.6A
MAXIMUM RATINGS, Absolute—Maximum Values
All Voltages given with respect to cathode unless otherwise noted.
Peak Heater—Cathode Voltage:
Heater negative with respecttocathode . ............................. 125 Max. V
Heater positive with respect to cathode ............ .. ... ... .. . iiiiiiiiiiinnn. 10 Max. V
Grid-No. 1 Voltage
Negative Bias Value ... ...........c000... R PR RS e HE e e aE s 150 Max. V
POSItive Bias ValUe ..o e o vvvonimiassanoanesssasesssisadsssssssesonss 0 Max. V

MICROWAVE & POWER TUBE DIVISION — INDUSTRIAL COMPONENTS OPERATION, 465 CENTRE STREET, QUINCY, MASS. 02169

Printed in US.A. January 1970 Page 1 of 4



RECORDING STORAGE TUBE CK1540

ELECTRICAL CHARACTERISTICS (Cont'd.)

IO, 2 NVIBIEAOE . . ..o v cosomms im0 o e i i i 0 90 03 0 0 3 1000 Max. V
Grid-No. 3 (Accelerator) Voltage . .........ceuvtirnntnronnonennaasanssanns 2000 Max. V
Grid-No. 4 (Beam Enhancement Electrode) Voltage . ..............c¢couiiiuuuennn 2000 Max. V
Collimating Lens/ No, 1 VOIA0E) « wcsmwi o5 s 5 s i @ s 0% o a0 w6 & 5o s ees o s omdlas o 1000 Max. V
Collimating Lens NO. 2 VOltage: s« &5 s s s ois 5 s mn @ 5l o5 065 6 wie oo acs o0 g &5 w0 1000 Max. V
Storage Assembly-Voltage between adjacent electrodes .............. ... 1200 Max. V
TYPICAL OPERATING CONDITIONS

All voltages given with respect to cathode.
Cathode VOITAIE v coe sus comns 55 o 5 50505 5 55 555 5006 & 8 ¥ 5 570 61616 #5 5 § 5 ® 5% 6 o 90 b ov
GridNo. 1 (Cutoff) Voltage .. s s v s s s 5o 6 o e & 05% 08 & & G960 5 o 5 —40 to —90 V
Grid-No. 2 Voltage ........ PR SN A M AN E NS EE B AN AR MR e W 600 V
GridNo. 3 (Accelerator) VORAGE .« .w « v v viwn miois v e ain o s vomsan s snsamassssss 950 V
Grid-No. 4 (Beam Enhancement Electrode) Voltage:

Write and Bead Modes (NOTe 1) . . v s mmmmms s maismsime s o s sls e sim e e oo e 950 V

Erase and Prime Modes (NOTE 1) . «.vcuvvivimuie maisw s ome oo enas s sisssesssssssssses 100 VvV
Collimating Lens No. 1 Voltage .. ......... ..o, L R B 500 V
Collimating Lens No. 2 Voltage (Note 2) 300 to 600 V
Grid-No. 6 (Screen) Voltage:

Erase NIOTE! 1 s a0 50y 5 e et s s 1655 His) amaiis 11e) 8 e 5 o o e i v ek e [ e e e s 500 V

Primie, Write:and Read NMOABS  : wic s o os i s 505 05 % e oy 6080 856 08 5185 80 0 00 e 6 40 6 080 1s o0 47850 18 0ol m 1000 V
Storage Screen Voltage:

Efase - and! WIIte MOTIES! ., s essior smwws s 1w o vemey e dapoes 3 36 s o il s i il S e 6 i 500 V

PEME MOUE & 5650 5 655 o 4% 98 51 5 5 5 @ 50 SNEE 5 5008 8 606 B8 B 816 @i o bom o e kg @ 20 V

Read) Mode: (INOTR B) v vivie oo sim o o s oy g 5 8 3 e o e ale =e moe o s G 8 o/ W r8e & 1210 18 V
Collector (Output Signal Electrode) Voltage . . ... ... ... ..ttt eennnns 500 V
Dynode (Metal End Cap) Voltage -« « -« c oo v v ittt ittt 300V

NOTES:

Note 1: The beam enhancement electrode (Grid—No. 4) is used to achieve the high levels of beam current necessary to ac-
complish fast erasure. This electrode is operated at accelerator voltage in the Write and Read modes. During Erase and
Prime modes, the beam enhancement electrode voltage is pulsed from accelerator voltage down to the level noted.
At the lower voltage, the beam enhancement electrode increases the efficiency of the electron gun by reducing the
size of the electron beam at the accelerator limiting aperture.

Note 2: Output signal amplitude uniformity is controlled by the voltages of the elements in the collimating lens system of the
storage tube. For the operating conditions given, output uniformity is optimized by the adjustment of the collimating

lens No. 2 voltage. Optimum output uniformity will be obtained with a setting of collimating lens No. 2 voltage be-
tween limits shown.

Note 3: The storage screen voltage is switched to achieve the various modes of operation (Erase, Prime, Write, Read) in the
storage tube. The storage screen voltage in the Read mode is adjusted to the value at which output signal on the
collector electrode is uniformly‘cut off across the unwritten storage screen surface.

PAGE 2 of 4
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RECORDING STORAGE TUBE CK1540

P
DYNODE CONNECTOR A
METAL END CAP
>3
STORAGE SCREEN COLLECTOR (Note 2)
(Note 2)
120° 120°
NOM NOM
| LEAD (2" LONG
Grid No. 6 and Lenses (Note 2)
1.535 NOM — . 162 N()Mj 3.100 MAX
P
: l(:—‘ l 385 NOM
.950 NOM — :
TP o
== rid No. 6
A , k] REFERENCE LINE.
\ =
2,195 NOM
P 3.740 NOM >
l / 45°NOM
| REFERENCE LINE.
/ f (Note 1)
NOTES:
LENS #2 I. REFERENCE LINE IS DEFINED AS THAT
PLANE WHERE A RING GAUGE 2.000
+ .003 - .000 |.D. AND PARALLEL
LENS #1 TO NECK AXIS COMES TO REST ON
NECK FLARE.
M, 14.750 NOM 2. ALL CONTACT BUTTONS ARE JI-22.
3. Electron Gun Connection Wire Color Coding
as Follows:
Heaters —Brown
Cathode —Clear
1,450 MAX — s Grid No. 1 —Green
Grid No. 2 —Orange
Grid No. 4 —White
Grid No. 3,5 —Red
RTY ENCAPSULATION—\
A
MECHANICAL OUTLINE
7 LEADS 12" LONG Ali Dimensions in Inches
(Note 3)
P
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RECORDING STORAGE TUBE CK1540

DYNODE
e pp——— | W W Y A 0]
STORAGE SCREEN e v e ems em e Screen Assembly
s s s e e ey Grid NO. 6
L2
LI
Grid No. 4 - Grid No. 3 and Grid No. 5
Grid No. 2

elg s o T — m

CATHODE

PICTORIAL SCHEMATIC
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. - @ TECHNICAL INFORMATION

i . , o : e  CK7571/
Cacellence in SleTtronicas QK685

GENERAL DESCRIPTION

The CK7571/QK685 is a high resolution electrical output Recording
Storage Tube capable of repeating information stored for many hours up
to 20,000 times without serious deterioration of signal strength or quality.
It requires magnetic deflection but it can be focused either magnetically
or electro-statically, or using a combination of both. The properties of
integration ability, dynamic range, storage duration and speed of opera-
tion in the various modes are approximately equivalent quantitatively

Y with those found in the prototype tube CK6835/QK464A.
GENERAL CHARACTERISTICS
Resolution (Magnetic Focus) : 3 . . 1000 Lines Minimum
. Resolution (Electrostatic Focus) . ; i : 700 Lines Nominal
» Output Capacitance . 5 : g : : 12 uuf Nominal
Grey Levels . ‘ : . : ; . . 5
Gun Type . : ; : : : s ; Tetrode
Deflection . . : 2 : . 5 : Magnetic
Max. Defl. Angle . . . : . . . 30°
Focusing 4 " . : a ; . . Electrostatic or
Magnetic .
—
Mounting Position ‘ : s . : . Any
RECORDING
STORAGE
MECHANICAL CHARACTERISTICS TUBE
Overall Length . " : . ; . = 13-3/16 Nominal
Bulb Diameter . : ‘ ‘ ‘ . 5 2%”” Nominal
Neck Diameters . ; . " : 2 : 12" Maximum
Storage Screen Diameter . ‘ . > : 2
Base . : s : ; S a . ; Small Shell Duodecal
Lens Buttons ; : " . ; y : JETEC Type J1-22
P
Printed
in USA
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CK7571/QKé685

o _ e

RECORDING STORAGE TUBE

e aa

DETAILED ELECTRICAL INFORMATION

CONDITIONS OF OPERATION

Application of the recording storage tube in-
volves four operations, namely: prime, write, read
and erase. Any form of scanning may be utilized
for the above operations. These operations are
performed in the following manner and sequence:

Prime — Priming is accomplished by uniformly
charging the storage surface. To
prime the storage screen reduce the
screen voltage below the critical po-
tential (usually 30 V) and scan the
raster with 10 to 50 uA depending on
priming speed desired.

Write — Set control grid bias at cutoff either
manually or automatically and apply
signal to be stored. Signal voltage
amplitude required will depend on
the sweep speed employed and is
measured in terms of average cath-
ode current.

Read — Set grid bias to permit an unmodu-
lated beam current of approximately
2 uA. If the storage screen voltage is
properly set, the stored signal will
modulate the beam and an output
can be taken from the signal elec-
trode.

Erase — Erasing is performed by writing a
DC signal into the tube, thus normal-
izing the storage element at full mod-
ulation level. The signal electrode
and storage screen voltages should
be the same for this operation. A
beam current of 10 uA is normally
used. This operation can be elimi-
nated in many applications where
only partial erasures are desired or
where the time which can be allotted
priming is one second or more.

STORAGE ABILITY

The length of time a tube will retain the stored
information is a function of the operating condi-
tions and varies inversely as the cathode current.

11/1/59/1

When reading with a low beam current of about
1.0 uA at a television repetition rate and scan, sev-
eral thousand consecutive readings can be made
withvut any appreciable deterioration of the
stored signal. This indicates that a single spot
element can be read continuously for approxi-
mately 5 milliseconds without significant fading
or reorientation of the charge.

The tube is capable of storage information for
many hours without appreciable change or de-
terioration and may be read up to 20,000 times
after the delay period and still yield satisfactory
results.

RESOLVING POWER

The resolution of the storage tube at the 50%
modulation level is usually in excess of 1000 lines
across the diameter and is obtainable when the
minimum current for writing a fully modulated
signal is employed and the focus coil magnetic
shell is designed to minimize astimagtism. Resolu-
tion is also dependent on the orientation of the
focus coil with respect to the gun, and the sharp-
ness of focus across the storage screen. Therefore,
for applications requiring optimum resolution, dy-
namic focusing is often desirable.

FOCUS

Using a standard BM411 focus coil, approxi-
mately 19 MA of current will be required for dc
magnetic focusing. If dc electrostatic focus is used,
the focus voltage will be approximately 400 volts.
For magnetic dc focus and electrostatic dynamic
focus, it is recommended that the electrostatic
focus electrode be set at 1000 volts dc and that
the magnetic focus current be adjusted for opti-
mum spot size in the center of the storage screen
(approximately 16 MA will be required). With
these static conditions, the dynamic waveform ap-
plied to the electrostatic focus element will rise
from the 1000 volts dc value to approximately 1150
volts dc as the beam is scanned from the center
of the screen to the edge. (The rise will be slow
for the first half of this distance and then at an
increasing rate.)

Page 2 of 4




-m CK7571/QKé685

RECORDING STORAGE TUBE
T S

COLLECTOR
ELECTRICAL —
(All Voltages Measured With Respect to Cathode) DECELERATOR
Heater
Heater Voltage . ’ ; : ; : 6.3 V=10%
Heater Current . . . . : : 0.6 A
Maximum Ratings
Anode Voltage (Al) . . . . 5000 Vdc
P Grid #1 (control electrode) Voltage
‘ Negative Bias . . . . . —125 Vdg Al
Positive Bias . 2 : : : 0 Vdc
Positive Peak Value . : ; . +2 Vdc
Grid #2 . : : . : ; 1000 Vdc .
Focus Anode Voltage (AZ) g : : 5000 V
Lens #1 . . . . . . 800 Vdc I I .
Lens #2 . ; : ; : : 500 Vdc =
Decelerator Screen . ) . ' 800 Vdc Al
A Storage Screen . : . : : 500 Vdc ==
L | i
Typical Operating Conditions ——
Cathode . . & B = b oV 1 G‘
G1 (Control Grid) Cutoﬁ . " : ] —30V T GATHODE
G2 (Screen Grid) . : : g . 400V
L1 (Collimating Lens) . ; . ; 750V W
L2 (Collimating Lens) . . g . 400V
— Anode (Al) . ; = ; ; ; 3500 V
4 Focus Anode (A2) s . S-STORAGE SCREEN (BLACK DOT), C-COLLEC-
Electrostatic . . . . . 400V gg?)(RED DOT), D-DECELERATOR (YELLOW
Magnetic . : : ; . ; 3500V
Decelerator . ; ; : ; ; 750 V H\ "307
Collector . . . . . . . 750 V K [ G#
Prime Read Erase Write st 0
Storage Screen . : 20V 15V t 300V
Cathode Current . 25 pa Sua 50 pa B
Signal Electrode ; ' (FOCUS” ANODE)
Current (peak) . . 0.5 pa
* This value must be determined experimentally depending on scan speeds. c Al (ANODE)
t Should be shorted to Decelerator Screen during Erase.
A
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CK7571/QK685

NOTES:

I) LOCATION OF DEFLECTION YOKE AND THE GAP OF THE
FOCUSING COIL MUST BE WITHIN THIS SPACE

2) SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY
MOUNTED, IT SHOULD HAVE FLEXIBLE LEADS AND BE
ALLOWED TO MOVE FREELY BOTTOM CIRCUMFERENCE
OF BASE SHELL WiLL FALL WITHIN A CIRCLE CON-
CENTRIC WITH CONE AXIS, AND HAVING A DIAMETER
OF 2.000

3) TOP PIN CONNECTIONS SHOULD HAVE FLEXIBLE LEADS
AND BE ALLOWED TO MOVE FREELY
S—-STORAGE SCREEN (BLACK DOT)
C—-COLLECTOR (RED DOT)
D- DECELERATOR (YELLOW DNT)

4) BI2-43 12 PIN BASE

RECORDING STORAGE TUBE

625
435

088
-i 068 DIA- 3 PINS

3125
262504

5) LENS BUTTONS JETEC TYPE JI-22 LENS #2 BUTTON
NEAR STORAGE ASSEMBLY
REFERENCE
LINE
BM-411 FOCUS COIL
—L'— i #20 FLEXIBLE
INSULATED WIRE 8
10.00C MIN.
13.725 | i |
| 58
o
o !
Hiood
1500 B
11375DIA.‘> :i,J} : ——
il
LEADS TICKLER COIL i
#1-5I RESISTANCE-35 TO 50 OHMS (AT 20°C) L
£2 - Fl MAX_ CURRENT- 30mA RMS
VOLTAGE RATING - 250 V. @8
INDUCTANCE - 45 MILLIHENRIES APPROX
#3-52 UITURuToo
#4-F2 FOALE Gl s
RESISTANCE—6500)TO 9000 OHMS (AT
_ 20°C.
MAX. CURRENT- 25 mAdc,
VOLTAGE RATING -250 V.
NOTES:

I)-FOR USE WITH CK6835/QK464A, CK7571, OR CK7572
RECORDING STORAGE TUBES.

2) - TICKLER COIL IS PROVIDED TO PERMIT COMPENSAT-
ING FOR IMPROPER FOCUS AT THE EDGES OF A PAT-
TERN CAUSED BY THE VARIATION IN DISTANCE FRON
THE CENTER OF DEFLECTION TO a) THE CENTER OF
A STORAGE AREA OF A STORAGE TUBE. AND b) THE

PERIPHERY OF A STORAGE AREA THIS TICKLER COIl
USEFUL ONLY FOR SLOW SCANNING SPEEDS.

3)- WHEN NOT REQUIRED, THE TICKLER COIL MAY BE
LEFT UNCONNECTED

4)- SHELL MATERIAL - ANNEALED SWEDISH IRON OR
EQUIVELENT

"

u-l

C

11/1/59/1
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Preliminary Data* ISSUED 1/68

@ QKK1235 REFLEX KLYSTRON

GENERAL DESCRIPTION

The type QKK1235 is a velocity modulated oscil-
lator of the single cavity (integral) reflex type
designed for operation in the 10.7 to 11.7 GHz.
range with a minimum power output of 1.0 watt.
The tube is of the coaxial output type andis con-
nected to standard WR75 waveguide as indicated
on the attached drawing. In order to provide
sufficient cooling, the tube can be equipped with
either a heat sink or vapor cooler, QK1320A,

GENERAL CHARACTERISTICS

ELECTRICAL

Heater Characteristics

Heater VOlbage w wm o m s 56 @56 55 68 /ce k60 5868 06 0E 88 E6ETes a5 a . 6.3V
Heate® COTTENL » & v v v o0 0 0 0 0 o E EEECEEEEEEEE = E B et v mwmmw OwbID A
Maximum Ratings
Resonator Volbage o uww e vismeeneomsoosvesssmessesesses s TEE LY 800 Vdc
Resonator Carrent s sss5 66 @6 80868586 86 66 & 5 8 4 d & o & ey ] (el s [ o8 ... 100 mAdc
Reflector Voltage
oGk oeibh oo M e T D T T T T T T T T ™Y -200 Vdc
Meadrnam, « sospepr E b s eEEERBREEREKES G BERAGEE S S 65588555 -600 Vdc
Heater-Cathode Voltage s sansu s s es 85 68 6 6 & & 5 ® & s EEmeRtit e ol +100 Vdc

The values specified above must not be exceeded under any service condition. The ratings are
limiting values above which the serviceability of any individual tube may be impaired. It does not
necessarily follow that combinations of maximum ratings can be achieved simultaneously.

Typical Operating Conditions (VSWR 1.1 Max. )

Regonator VOItage oo wsssesresensnse e sess CER B RN BN RE B RE RS 750 Vde
Resonator CurTenmt o pis e o &5 @8 88 6B 6 @ & 6 5 @ F 8 8 6 6 6 e i fo e o ot io i m e 75 mAdc
Reflector VOILAZE . i« o« o 5 6w e o s o mote e i sm 5o i 0w to oo te i i6 b0 de i i 5 G s [ g8 -350 -600 Vdc
Electoonic T REIEE o w e w o o m o im ow e ie s oo s o o 5 g % & 6 @ 6 @ & 0 5 & 6 6@ & & 30 MHz
Modulation SeRsItiVIEY .« w i« w s 0 5 v 6 w6 w5 5 6 08 5 s 5 5 B @6 8 WSS S 0.4 MHz/Volt
Frequency Range . ............... AR RE RSN ARG E AR R RS E R 10.7-11. 7 GHz
Power OUEOUE : oo o6 6 @6 6 6 § 5 5066688 58 8® 8 066680 666468 66880 manem e 1.0 Watt
MECHANICAL
Mounting Position srupepressrmssisriod s 88358 GG R SERERBF G B &8 & @ Any Position
Dimenisions .. .:0.6 86636848658 88 @85 668 8 88 8 a8 b domo b d e d @ oo See Drawing
Bigiee] ik g 2L el &6 Ble B B p It Rk B Eera k. B Standard Octal with Enlarged No. 4 Pin
Maxirriimn Shell TEMPETAtUTE & v v o o « v ¢ o w = 5 % s v s % 5 o 0 0 % 18 s s % 6 & 16 8 & 6 & % & s 135°C

RAYTHEON COMPANY . MICROWAVE AND POWER TUBE DIVISION « WALTHAM 54, MASSACHUSETTS

*The specifications for this device have not been finalized. For current information contact the nearest Microwave and Power Tube Regional Sales Representative.

Primed inU $ A



QKK1235 REFLEX KLYSTRON MICROWAVE AND POWER TUBE DIVISION

REFLECTOR

The power supply furnishing the reflector potential must be insulated to withstand the total resonator
and reflector voltage. In cases where modulating potentials bring the reflector voltage close tothe
minimum voltage, or where an extremely high reflector circuit impedance is required, a diode
should be connected between cathode and reflector to prevent the reflector from going positive. If
this precaution is not observed, damage to the reflector may result.

ELECTRONIC TUNING

With the mechanical tuning mechanism set near the desired frequency, vernier adjustment of the
frequency may be accomplished by varying the reflector voltage. Maximum power output for afixed
mechanical tuner position, however, will be obtained at only one reflector value. If the mechanical
tuning mechanism and the reflector voltage are mutually adjusted for a maximum power output, at
a givenfrequency, andif the reflector voltage is then varied above and below the value for maximum
power output, such that the power output is reduced to one-half, the frequency change between the
half-power values is defined as electronic tuning range.

INSTALLATION

The tubes canbe supplied with a vapor cooler, QK1320A, or withan adapter to be attached to aheat
sink. Ineither case, care should be takento insure that the shell temperature does not exceed 135°C.,

The operating characteristics listed herein will be achieved only if the tube is used with the recom-
mended coax to waveguide transducer operating into a VSWR of 1.1 or less.

TOP VIEW

OUTLINE DRAWING

4000MAX, ———————————— =
r—f ————————3125 MAX—— *"T
‘ 375 - |
\ i
- | |
‘ ‘ | OUTPUT ——. / N.C.
* | ‘ NC— z REFLECTOR
| /_
' .
% = i
‘ — INSULATOR B L
625 b
DIA. , | HEATER—" \\HEATER
: o 336 - RESONATOR - ‘ ‘
— {302 - | SHELL i ‘ CATHODE
i
—=—093 |
1245 |
1229 =
1625 |
A DIA————eo—
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[ e e e ]
H RAYTHEON ’ MICROWAVE AND POWER TUBE DIVISION QKK1235 REFLEX KLYSTRON
|

\

OUTLINE DRAWING OF TUBE MOUNT
ANTENNA SLEEVE CONTACT
A A
e |
| | (4) .020 SAWCUTS
°APAR
W T L l n
g |
[4
N S — -
7 LTI
- 136
i ‘-d———.BGDIA.
ADJUSTABLE SHORTING 45° ™ 040
PLUNGER *
o "HRFTL
zéo | 258
A—ALL DIMENSIONS SHOWN ARE AFTER PLATINE I t230 ¢
|
.050 A Y
| | \ .150
‘ ‘ ™ 1 ‘lagDIA
| 250 .
.249
.375—4
A-All dimensions are given as finished allow . 0005 on each
‘ surface for silver plating.
B-This dimension to match thickness of waveguide wall.
WR75 W DETAIL OF TUBE MOUNT
WAVEGUIDE BASE OF
TUBE e
e T
p— 1245
1229
S i i R ———— OCTAL SOCKET — |
TT -ﬁn' ANTENNA IS :ggm \
g -———— i OUTER CONDUCTOR K\ ‘
" = ! e weps b ,
L 0. . ¥ S | SR S 4
] ToP WALL oF e ‘\\
WAVEGUIDE SNDENNA. S [ ~ CENTER, CONDUCTOR
| : ‘lig LD
2.000
]
MIN. TRAVEL - SECTION "A'—"A"
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Preliminary Data* ISSUED 6/64

@ QKH1014 ROTARY TUNED MAGNETRON

GENERAL DESCRIPTION

The QKHI10141is anintegral magnet, air cooled,
rotary tuned L-Band magnetronwith a peak power
output of 1.0 megawatt. System applications in-
clude frequency agile radars, frequency scansys-
tems, and mutual interference reduction. Sim-
plicity of design permits direct field replacement
of fixed or manually tuned tubes.

The rotary tuning mechanism comprises a slot-
ted disk suspended above the anode cavities and
magnetically coupled to a variable speed motor
located outside the tube. As thedisk rotates, the
slots alternately vary both the inductance and
capacitance of the anode producing a frequency
sweepacross the tuning range. Completely ran-
dom frequency agility can be obtained by modu-

lating the motor speed or by varying the modulator

pulse rate. Receivertracking information is ob-

tained from an integral transducer.

TYPICAL ELECTRICAL CHARACTERISTICS

FHEGUEHEY RATTE ww oo m 6@ o6 s @ e 5556 5585 €8 § 68 & 66 #9800 o e 5 5 8 6 5 E BT 8 HE 1250-1350 Mcs
Pegllc Power OWEBUL o s 5 oue sesroris v 606 @ 055 & 8 58 85 05 6§ 55 Sl e 5o a9 5 1.0 Megawatts minimum
Arrodie Voltage! s o o s o 5 swmes & 68 & 601050 5 6B @508 e v e o8 685 T8 SRS B 5 e e e e e 55 Kilovolts
Peak Anode CUmPEnt « o o« sus 5.8 5.6 8 0 A5 35 16 815 15 575 0 8 500 06 w0 9% 88 505 518 W08 808 S8 5 5 0 010 1o 10 6 50 Amperes
Puligres WK 5605 05 505 800 55 66 508 5us s ok sl 60058 00508 00 (00 4090 oo B3R 08 § 8 915 B3 618 mhe 5.0 usec maximum
DUty TFELE & cocovumsmmns 55 505 s 6 55 58 & 6 5 80 % 608 8 6 i 3 oo o o w88 B8 5 TR 5 £ 6 80 IS S e e e .00112
ROTARY TUNING CHARACTERISTICS
Time to tine full band at 2400 RPM . ¢ .o oo v s mm oo sevos on o s & 58 s 685688403 1/800 sec.
TR LATE . o o5 e e s e srs o o i bne 85 508 5.8 1550386 008 558 800 a8 a0 e 720,000, 000 cycles (minimum)
Riotation REBE e a o eis se s omsine 6 5.5 605 BEEIE D6 40 88 o e o w6 58 08 T 5 50§ 2 0 e up to 3000 RPM
MECHANICAL CHARACTERISTICS
COONANEG: 5 55 5.0 25 5 0 50 5w #evims wrwees 5 60 01 [ 5 505 3o 400 danie iy o e 600 50 8 & 0 00 it 3 v oo e oncmn o Forced Air
WRARHE .« « o i 05 66 B8 6 B8 5 S ororiorse sasssusosf 9160163 0 0 G108 BI0RALE) 0 3l om0 i oot il 500 0 0, 50080 0 U 5 (3 o e s st o 90 lbs.
OUEDNE w5 e 0 mm 55 55 @ 58 E 0 FF D E D8 S G55 0 e 0 1 el onn NI T BTE B % 99 6 e e e e w16 Waveguide

RAYTHEON COMPANY « MICROWAVE AND POWER TUBE DIVISION « WALTHAM 54, MASSACHUSETTS

*The specifications for this tube have not been finalized. The tube is being manufactured in limited quantities and is available for engineering analysis purposes only. This engineering information

d'oes not imply availabiligy of tubes with the same electrical and/or mechanical characteristics. For current information concerning this tube contact the nearest Microwave and Power Tube Re-
gional Sales Representative.

PRINTED IN US.A.



Preliminary Data* ISSUED 10/64

QKH1214 MAGNETRON

The QKHI1214 is an integral magnet, air

cooled, C-Band magnetron with a peak
power output of 1. 0 megawatts. The tube
is tunable from 5665 Mc to 5715 Mc. The
tube is designed for use in tracking
radars. It is a direct replacement for
the fixed frequency QK539 magnetron.
This preliminary data sheet is intended
only to acquaint the reader with the basic
characteristics of this magnetron and
should not be used solely in the system

design. Detailed information may be ob-

tained by contacting the Product Pro-
grams Department, Microwave and

Power Tube Division, Raytheon Com- .

pany Burlington, Massachusetts.

TYPICAL ELECTRICAL CHARACTERISTICS

Fregquemey RETRE s« s o s mswnsor s rnsx smomins oasmsss s s sen sy 5665-5715 Mcs
Peak Power QUEPUL ..o o oo me wios wd & 005w x s 5@ a5 5 505 506 b 56 b8 5505 88 S8 58 PE 8 H 1 MW
ANOde VOLLAEE v suvsrmrowmmomamrmevssaonsmpmsmswemesssosoemsmnssissas 35 KV
Peak Anode CurTent «um « s mvsim s s s oo s e sass s smpusms e wn s wwysme s 65 Amperes
Pulse Width o« s s mms s mm s ms ss me sl ok nm sms 6 608 55 656 5000 585 86 5650 0 ss 0 1 usec
Dby CFelE .o v v vomconm w5 508 805 5 56 508 58 % & A R E RS R B E SRS W R E B A K EA MR .001

MECHANICAL CHARACTERISTICS

COOLINE « s s pururmsmssenmmmusmsmsmemn i s B3 M HFIABHI R IB IR R I NRI R IR Forced Air
WELEIE i 5w s o 5w s B sis vm b B8 Ae BHI A PH s B = B mm w6 oo e wn wim s s E EE b R B 50 lbs.
OUEPUE oo i 11 Tarentietn B rme e Bk, sy plEkS: @ dmele s (5 e ) o ) Bl sdaoniotes ins Slr it ot Eoedir sl SN R Waveguide

RAYTHEON COMPANY « MICROWAVE AND POWER TUBE DIVISION « WALTHAM 54, MASSACHUSETTS

*The specifications for this tube have not been finalized. The tube is being manufactured in limited quantities and is available for engineering analysis purposes only. This engineering information
does not imply availability of tubes with the same electrical and/or mechanical characteristics. For current information concerning this tube contact the nearest Microwave and Power Tube Re-
gional Sales Representative.

PRINTED IN US.A.



9000 ER . ° NSRRI, - - /- (S
Max MA: “1

REFERENCE

|
|
R

094
375

b QKHI2I4 OUTLINE DRAWING

CATHODE SUPPOR’

TEMPERATURE

aNOE
TEMPEATURE@

@ 'S8 —
#10-32 NF—/ 8o
wrls ‘ I I e 24
/ { @ W
®O— L ITso0m | &3

1160_ oy 1.160._o
| PH“&O 1140

5,
5

O
&

POS - -
Lers

25
&

1 - REFERENCE PLANE "A' IS DEFINED AS A PLANE PASSING ALCNG THE FACE OF
THE MOUNTING PLATE,

2 - REFERENCE PLA "B IS DEFINED AS A PLANE PERPENDICULAR TO PLANE
A" F G THROUGH THE CENTER OF HOLES AS SHOWN,

3 - REFERENCE PLANE ''C' IS DEFINED AS A PLANE MUTUALLY PERPENDICULAR
TO PLANES "A'' AND "'B"" PASSING THROUGH THE CENTER OF THE HOLE AS SHOWN.

4 - THIS DIMENSION APPLIES TO THE CENTERLINE OF THE TUBE,

5 - PARTS ON THIS CENTERLINE MAY VARY FROM TRUE LOCATION BY . 125.

ERS TO THE CENTERLINE OF THE WAVEGUIDE FLANGE AS DETERMINED BY
THE 3. 610 - 3.640 DIA,

7 - THIS DIMENSION INCLUDES ANGULAR AS WELL AS LATERAL DEVIATIONS,

8 - COMMON CATHODE CONNECTION TO BE IDENTIFIED BY BROWN PAINT,

9 - THESE DIMENSIONS APPLY TO RADIATOR SIZE ONLY,

10 - THIS DIMENSION INDICATES BACK OF RADIATOR.

HOLES MUST LIE WITHIN . 025 OF A LINE PARALLEL TO

12 - TEMPERATURE MEASUREMENTS TO BE MADE AT POINTS INDICATED.
13 - GUARD FOR SHIPPING PURPOSES ONLY.

14 - ALL JOINTS ON MOUNTING PLATE AND OUTPUT SECTION SHALL BE SUCH AS
TO PROVIDE AN HERMETIC SEAL.

15 - WAVEGUIDE FLANGE SHALL BE PARALLEL TO REFERENCE PLANE "B’ WITHIN . 062.
16 - GROOVE FOR O-RING AN6227-843
17 - CLEARANCE HOLE FOR A .250 DIA. BOLT.

18 - PITCH DIA. MUST ACCEPT CLASS 2 "GO-GAGE'" ONLY.

19 - MINOR DIAMETER MUST NOT BE GREATER THAN . 166.
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The provisions of MIL-E-1 apply to this specification.

B fzvo«w- }

RAYTHEON COMPANY

Microwave & Power Tube Division

Waltham 54, Massachusetts

SPECIFICATIONS FOR ELECTRON TUBE TYPE QKH942

Note 22.

Description:

Parameter:

alt:
\ imum:
Minimum:

Caution:

Parameter:
Unit:
Maximums:
Minimum:

“Tarameter:
\lAlt.

Maximum:
Minimum:

Cgution:

Input Bushing:

Magnetron,
type, liquid-cooled,

ib

a
162
100

5,0 Mw (nominal), Servo tunable 1250-1350 Mc, pu;sed
integral magnet.

Dependent Absolute Ratings

Pi pi
kW Mw
24 .4 1242

Du tpc

- us

002 L,

s 15
Note 1

The dependent absolute ratings are interrelated, and it does
not necessarily follow that combinations of ratings can be

attained simultaneously.

The provisions of MIL-E-1 6.5

apply in the selection of the operating point.

eb
kv

90

Bushing T
g
150

Notes 22,

Independent Absolute Ratings

Output Pressurization

if tk

A . .8ecC b, I,
175 -
-- ) 600- "
Note 2

Note 3.

16

Load Anode T
VSWR oC
A 125

Note 22

Coolant Pressure

psia psia
60 95
50 ot
Note 4

The independent absolute ratings are limiting values beyond
which the serviceability of any individual tube may be impaired
and they must not be exceeded.

Magnet Isolation:
Mounting Support:
Mounting Position::

September 30,

1964

Storage, Handling and Installatioﬁ
Note 5, 22 Output Coupling: Note 22
Note 6, 22 Input Connections: Note 22
Note 22 Vibration, Shock: Note 8
Note 7 Welight: 120 lbs. max.
1.- QKH942




f. Test Condition Sym. Min. Max. Unit
GENERAL TESTS
| Qualification Required for JAN
Approval marking
4 Marking Made in USA:
QK942 (Serial
No. )
.5 Holding Period t = 168 hours
269:8 Dimensions Per Electron Tube
Drawing
QUALIFICATION
- TESTS
4.9.8 Salt Spray OMIT
Corrosion
4.9.14 Temperature AFLT Os1 Me/°C
Coefficient at 1300
Mc
Cooling Test With the tube
(Anode operating under
Oscillation 1
conditions, the
following cool-
ing characteris-
tics shall be
obtained. The ,
coolant shall be
. of a mixture of
/ L0% water and 60%

September 30, 1964

ethlyene glycol.

Output
Anode Flange Tuner
Coolant Flow 3.0 « 075 D45
(gpm-min.)
Pressure Drop’
(psi-max.) 20 20 40

Temperature Rise 80
(deg. C above

coolant inlet
temperature -

max.)

Ambient Air Temperature, deg. C -0 to 55
ol g g . T QKH942
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47]
ct

Condition

Sym.

Min.

Max. Unit

NEASUREMENT ACCEPTANCE TEST - Part 1 (Production)

4.9.13 Pressurizing 50 psia (min.)
(Output) '
4.10.8 Heater Voltage Ir = 1604A; Ef 12,5 7.0 V
tk = 600 sec (min.)
4.16.3 Oscillation (1)
4 Standing Wave VSWR = 1.1 max.
Ratio (unless otherwise
noted)
".16.3.2 Heater Cathode tk = 600 sec (max.)
Warmup Time Notes 3, 7
4.,16.3.3 Pulse Character- tpc = 5.5 to 6.5 us
istics Du = 0.0018
Notes 1, 9, 10
4.16.3.6 Power Output Method B Po: 8.1 ———— KW
F1 1250 Mc (approx)
F3 1300 Mc (approx)
F5 1350 Mc (approx)
4.16.3.4 Average Anode Ib = 280 mAdc
Current
4.16.3.5 Pulse Voltage F1, F3, F5 epy 62 75 Xv
4,16.3.7 RF Bandwidth PlL, F3, PS5 BW: - 2.5/tp Mc
Note 11
+..7.3.2 Tunable Frequency Anode Temp. 950C  F: 1250 1350 Me
. + 25°C Notes 18,
, 19,720
4.,16.5 - Pulling Factor F1, F3, F5 F: ——— 3.5  Me
VSWR - 1.3 min. "
Note 12
Side Lobe F1, F3, F5 — 6 ———- db
‘ Note 11
4.16.7.2 General RF Energy F1, F3, F5 Missing =--- w78 %
Stability VSWR - 1.3 min. Pulses
Note 13
September 30, 1964 -3 - QKH942




Ref, Test Condition Sym. Min. Max. Unit
DESIGN TESTS - Part 2
/ Frequency Drift FL, F3, F5 i ———— 5.0 Mc
/ Note 17
4.16.6 Pushing Factor ib = 128 - 150 -F aae 16 xc/a
amp
ACCEPTANCE LIFE
TEST
4.11 -Life Test Group D: Osc (1) t 500 ———— hrs
Notes 14, 15
boil.b Life Test End
Points
4.16.3.6 Power Output Method B Po : B9 Kw
F1, F3, F5
4.16.7.2 General RF F1, F3, F5 Missing 1.0 %
Energy Stability VSWR - 1.3 min. Pulses
Note 13
4.16.3.7 RF Bandwidth P, ¥3, B5 BW ———— 3.0/tp Me
Note 11
4L.16.3.5 Pulse Voltage F1, F3, F5 ~ epy: 60 77 Kv
Highest Side ri, 3, ¥5 6 db
Lobe Notes 11, 21
—_— — — —
Notes:
i. The cnharacteristics of the applied pulse must be those which result in
roper starting and oscillation. The rate of pulse voltage rise, the
percentage of pulse voltage ripple, and the rate of pulse voltage fall
are among the more important considerations. Negative post pulse vol-
tage oscillations may cause leakage current and noise. These oscilla-
i tions should be minimized to prevent excessive post pulse nolse and to
/ maintain reasonably close agreement between actual peak current values
and those calculated from average current and duty cycle measurements.
Where suitable pulse characteristics may be required beyond the limits
of Oscillation 1, the tube manufacturer must be consulted with regard
to specific applications.
2, The maximum value specified is for a non-oscillating condition. Heater
surge current shall not exceed 250 amperes.
September 30, 1964 - i - QKH942




Notes (Cont'd.)

3.

u.

11,

12,

Proper value of preheat and oscillate current will be stamped on the
tube. Heater current must be maintained within + 3.5% of recommended
value.

During operation the gas used in pressurization shall provide insula-
ting properties at least equal to that of clean, dry air at the pres-
sures indicated. A gas flow at least equal to 2 liters of air per
minute shall be directed across the face of the magnetron output win-
dow.

During operation the high voltage bushing must be immersed in a fluid
insulating medium with properties equivalent to Esso Univolt 35 oil.

In nandling and mounting the magnetron, care must be exercised to
prevent demagnetization. Ferromagnetic materials must not be per-
mitted at any time closer than 8 inches from the magnet, except at
tne ends where clearance may be 3 inches. Energized magnets must
not be permitted at any time closer than 12 inches from the tube
magnet.

The tube shall be mounted with the cathode vertical within 150 during
test.

Reasonable care 'should be used in the storage, installation, and use
of the tube to avold imparting vibration or shock in excess of the
values which 1t is designed to withstand.

This test need be conducted only under one set of conditions within
the limits stated for the oscillation specified.

The pulse characteristics for Oscillation 1 shall be as follows:

Min.

Max.
tre: 0.25 .6 us (measured 20 to 85%)
tfe: - 1.75 us (measured O to 75%)
trv: 0.6 1.4 us (measured 20 to 85%)
by : —— 4,0 us (measured O to 75%)

No spike or ripple shall exceed t 7% of the average peak value of vol-
tage or current. Inverse voltage must not exceed 25% of the forward
voltage. The negative amplitude of any post pulse voltage oscillations
must not exceed 10% of the average peak value.

Stability will not be measured under this test. The rf bandwidth shall

be within the limits specified when a VSWR of 1.3/1 is introduced in the
load at a distance of approximately 1 meter from the magnetron coupling

flange, the phase being adjusted for the widest spectrum. The ratio of

the amplitude of the main lobe to the amplitude of the highest side lobe
snall be within the limit specified.

The pulling measurement shall be made in such a manner that thermal
effects do not introduce appreciable errors.

September 30, 1964 A - 5 - ' , g QKHO42




Notes (Cont'd.)

13. No more than the specified percentapge of pulses shall result in ri out-
put pulses each having less than 70% of the energy content of a no?mal
pulse. The test will be conducted for a period not to exceed 15 minutes,

and satisfactory operation must be obtained for 5 successive minutes of
the test period. A missing pulse 1s defined as one of the energy of
wiich, with a + 1% frequency band at the mean normal test frequency, is

7055 or less tha@n that of a normal pulse. Observations shall be made for
load phase positions corresponding to maximum instability.

14, The VSWR shall be 1.3/1. The interpretation of the value of the VSWR
as used by the manufacturer and as used by others shall be as defined
in MIL-E-1, 4.16.5. The standing wave introducer shall be moved during
the test so that operation is obtained for load phase positions corres-
ponding to maximum power output, minimum power output, maximum frequency,
and minimum frequency. If automatically driven, the standing wave intro-
ducer shall be cycled through the four load phase positions correspond-
~ ing to maximum power, minimum power, maximum frequency and minimum fre-
quency at least once during the specified life of the tube, spending
approximately equal periods of time in each phase position.

e

15. Power input to the tube during life test shall be cycled as follows:

PREHEAT 600 seconds
OSCILLATE 7 hours
ALL VOLTAGES OFF 50 minutes

Heater power may be varied during life but in no case should exceed
the specified values.

16. Temperature to be measured at the point indicated on the electron tube
drawing.

17. The frequency drift shall not exceed the amount specified during the
= minimum specified life. This test shall be performed in such a manner
~ = &S TO exclude thermal effects.

18. The tube shall be provided with a tuning mechanism which will permit
the output frequency to be varied over a range of at least 100 lNc
centered about 1300 Mc. The tuner movement or stroke required to tune
from 1250 to 1350 Mc shall be .359 inch minimum and .413 inch maximum.
The total stroke between internal mechanical tuner stops shall not be
less than 0.530 inch.

19. The tuning curve showing frequency vs tuner position shall be linear
within ¢ Mc, and it shall have negligible hysteresis.

20. The tube shall operate satisfactorily when, by means of a suitable
servo system, its frequency is controlled in the following manner:

Mode I - The frequency shall be set at any fixed frequency from
1250 to 1350 Mc.

Mode II - The frequency shall be varied continuously over a range
of O to 100 Mc at a cyclic rate of O to 10 cps. It

September 30, 1964 - QKHO42
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lotes (Cont'd.)

shall be possible to set the center of the varying
frequency range at any frequency from 1250 to 1350
Mc. The allowable amplitude of tuning sweep will
decrease from 100 Mc to O as the center frequency

is moved from 1300 Mc to either end of the tuning
band. The curve of frequency vs time shall be
essentially triangular in shape except for the
portions where reversals of direction occur. These
portions shall be rounded off to reduce the accelera-
tions imposed on the tuner. Maximum acceleration of
tuner shall not exceed 75 g's.

21. Normal operation of tube will be limited to the range of 1250 to
1350 Mc. -

2 The following drawings form a part of these specifications:

D614268 Revision 6 - Electron Tube QKH942
D614268 Revision 6 - Electron Tube (Installation Details)

September 30, 1964 -7 = el QKH942




SYMBOLRAY"

APPLICATION
NOTES

RAYTHEON COMPANY, INDUSTRIAL COMPONENTS OPERATION, 465 CENTRE ST., QUINCY, MASS. 02169
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Data Display Devices

A Symbolray* monoscope can generate almost
any presentation you can think of. Hieroglyphics, anyone?)

With a Raytheon Symbolray, you
can meet almost any data display
requirement for different charac-
ters and/or symbols—ranging from
standard ASCIIf to custom data
displays and even hieroglyphics.
And we can meet the require-
ments with only an inexpensive
change in the target font design.

An economical method of gener-
ating characters. The Symbolray
monoscope provides amuchmore
economical method of generating
displays than using circuit cards.
Only 2" by 127, it costs less than
$100 in quantities of 1,000.

The output of the Symbolray is
obtained by electrically deflect-

ing the electron beam to the
desired characters on the tar-
gets. The characters are scanned
sequentially with a small TV
raster. The display cathode-ray
tube,onwhichthe outputisviewed,
is scanned in synchronism. The
monoscope uses electrostatic de-
flection and focus.

Full messages can be displayed—
as shown at right—when the Sym-
bolray method is used with buffer
memory techniques. The mono-
scope is currently available with
64 and 96 character matrices.

Raytheon Dataray* CRTs in-
clude screen sizes from 7" to 24”.
Electrostatic, magnetic and com-

bination deflection types are
available for writing alphanumeric
characters while raster scanning.

For Symbolray data—or a demon-
stration — call your Raytheon re-
gional sales office. Or write:
Raytheon Company, Components
Division, Quincy, Mass. 021689.

tAmerican Standard Code for Information Interchange.

THE SYRBOLRAY TUBE USES THE 43N
PRINCIFLE ABO HAS A MATRIX OF &4 ¢
A B AN SX¥ ARRAY. THE

INCHES I8 DIAMETER ARG 12 INCHES

T34EVBRBRFO
ERIRERT RS L TS8Y

ROPIRSTUVN
DECEBBLN 3
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INTRODUCTION

The SYMBOLRAYTM tube is a cathode-
ray device which can be used to generate alpha-
numeric characters for cathode-ray displays or for
hard copy print-out. It provides an inexpensive
means for generating well-formed alphanumeric
information. It is now in use in a large number of
CRT Displays that are the communications links
with digital computers. Figure 1 shows such an
equipment.

Cathode-ray displays are becoming an
important communications link between computer
systems and human operators. The major advantage
of a CRT display is the fast presentation of infor-
mation. This is extremely useful for temporary dis-
play. These Displays will not replace hard-copy
print-out, but are an important supplementary de-
vice. A few examples of their use:

Airlines ticket agencies—for reservations control
Government—air traffic control

Production line inventory control information
Remote engineering mathematical computations
Stock market quotations

Hospital—medical consultations

Business report editing

In an airline ticket agency, the ticket
agent checks with a centralized computer (perhaps
in another city) to find out if seats are available on
a specific flight for a customer who wishes to buy a
ticket immediately. No permanent record at the
agency is required. The computer memory records
the seat reservation.

FIGURE 1




COLLECTOR

+1203v

TARGET

OUTPUT
VIDEO

+1200v

(WITH RESPECT TO
ELECTRON GUN CATHODE)

FIGURE 2
FIGURE 3
COMPUTER
DISPLAY SCAN
LOGIC CIRCUITS
SCAN PLUS RETRACE BLANKING
I READ
R’:SNTDER o}——o0 +1200 v
POSITION
FOCUS
63v_FIL + 200 TO +515v DEFL COLLECTOR
1 1 TARGET
= | o
' - uTPUT
0——?:I (L= / | AMP ]
k
/A
REFERENCE T 3 LS —
) R, DROPS FOR
+1200 v 5 SYMBOL
-20 *rac;ﬁo v +1203v / GENERATION

1000 OHMS typ

EXAMPLE OF DISPLAY
INFORMAT ION

+1200v

@ NEGATIVE
VIDEO

CKI1415P3I CRT DISPLAY

AIRLINE SCHED
A32 10:05 GATE 5

ON TIME
A48 11:32 GATE 8

FINAL DISPLAY

The heart of this system and
the alphanumeric generator is the Ray-
theon SYMBOLRAY Tube, CK1414F.

This tube is operated as a
monoscope with an output signal which
is generated by a difference in second-
ary emission between the target back-
ground and printed characters. Figure
2 illustrates this principle. Secondary
electrons emitted from the target are
attracted to the collector which is at a
more positive voltage than the target.

Figure 3 shows the operat-
ing voltages together with a block dia-
gram of the operation of the tube.
Depending upon logic information from
the computer memory, the proper char-
acters to be generated are selected by
the scan circuits. By means of a digital-
to-analog converter, the proper voltages
are developed for the deflection plates
and the beam is thereby positioned to
the specific character. A small raster is

generated by the scan circuits and the
deflection voltage causes the electron
beam to just over-scan slightly more
than the character to be generated. A
change in electron current flow through
R creates the output video signal. This
is used (with proper synchronization of
scan) to unblank the cathode-ray beam
in the CRT display. The fact that a
standard magnetic deflection cathode-
ray tube similar to television-type pic-
ture tubes can be used for the CRT
display adds to the simplicity and
economy of this type of equipment.

It is recommended that a
magnetic shield be used around the
SYMBOLRAY tube to nullify effects of
stray magnetic fields from nearby trans-
formers and motors. The James B. Millen
Company—Malden, Massachusetts is a
manufacturer for these shields.



DIGITAL DISPLAY—PRINCIPLE OF OPERATION

Figure 4 shows a block diagram for a
Digital Information CRT Display. The original infor-
mation can be generated from a key-board or be
obtained from a computer. When a key on the key-
board is touched, a six bit parallel code is generated
that is fed to the logic generator. This unit gener-
ates the six bit code in time-serial form.

This unit may contain a crystal con-
trolled oscillator that can be both the ““clock’ for the
digital code and the synchronizing signal for cathode-
ray sweep. In addition, it can be the generator
for the vertical sine-wave sweep used on the
CRT and SYMBOLRAY tube. The frequency of the
oscillator will be determined by a number of factors
such as the field/frame rate of display, the number
of characters and symbols in the display, and the
number of sine-wave cycles used to scan the
‘‘raster’” over the symbol to be generated. The
frequency can be determined by the following
equation:

Fo = (L 4+ Rv) (C 4+ Rn)Nf
Where:

Fo = Oscillator frequency in Hertz

L = Number of lines in the message

C = Number of characters/line

Ry = Number of lines used during vertical
retrace

Rnr = Number of characters (time) used in
horizontal retrace

f = Fields per second

(refresh rate of the display)

N = Number of cycles of sine wave per
symbol (including inter-symbol
spacing)

As an example, we might consider a
display with a message of 800 characters—20 lines
at .40 characters per line—at a refresh rate of 60
fields per second. In order to generate characters
that appear completely ‘‘filled in,”” we will use 12
cycles of a sine wave for vertical scan of the raster.

Therefore:
N =12
L =20
C =40
Ry= 2
Rp= 4

Ry and Ry, will primarily be determined by the char-
acteristics of the deflection circuits and the deflec-
tion yoke used with the CRT. The above figures
are typical

= 696,960 Hz

The crystal-controlled oscillator would
be designed to operate at this frequency. It is also
possible to obtain additional ‘‘fill-in"" by a 180°
phase shift of the sine-wave scan on alternate
fields. This is similar to interlace used on stand-
ard television.

N is chosen as a multiple of 6 so that
this frequency may also be the ‘‘clock’ for the
digital circuits as previously stated.

In this manner, the scanning for the
CRT display tube and the SYMBOLRAY tube can be
synchronized with the digital bit code.

This serial 6 bit code is transferred to
a memory device which is capable of storing an
entire message in digital form. The digital code bit
information is circulated in the memory system at
the repetition field rate for the entire message as
it appears in the final cathode-ray display. This is
the refresh rate and should be high enough (60
frames per second) so that no flicker is seen by
the operator.

Flicker might also be reduced by opera-
tion with long persistence phosphors or the new
{‘Square Wave'' phosphors. This type of operation
would permit slower scan rates allowing narrower
band-width with more economic designs. There will,
however, be a loss of light output and slightly
longer editing time.

A suggested memory device can be a
magnetostrictive torsional delay line that produces
the proper delay. The signals are regenerated and
fed back into the memory device. These are manu-
factured by:

Digital Devices, Inc.
Syosett
Long Island, New York

Anderson Labs
Hartford,
Connecticut
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The digital code signals are then fed to
the digital-to-analog converter. The purpose of this
digital-to-analog conversion is to sequentially select
and generate voltage to deflect the SYMBOLRAY
beam to symbols on the target. Figure 5 represents a
typical target pattern matrix with the digital code
for this matrix. This is a modified ASCII (American
Standard Code for Information Interchange).

Thus the digital-to-analog converter will
change the code 100001 to the proper deflection
plate voltages to center on the letter ““‘A”". 001 repre-
sents the column to be scanned and 100 the row.
Similarly, the number ‘4" will be selected from the
code 100 for the column and 010 for the row.

As the digital-to-analog converter gener-
ates the proper voltages for the deflection plates,
the small sine wave raster appears in voltage form
on the SYMBOLRAY deflection plates so that the
electron beam is scanned over the symbol. The fast
vertical scan of the high frequency sine wave to-
gether with a linear horizontal scan is used. See
figure 6. The electron beam of the CRT display is
being scanned in synchronism. The same sine-
wave vertical scan is used in a line-by-line scanned
raster. The CRT display is then unblanked with the
amplified video from the monoscope tube to display
the character. As stated earlier, the entire message
is repeated at the refresh rate as determined by the
recycling to the memory system. Thus a flickerless
display is generated. A typical display format may
have 20 lines in the message made up of 40 charac-
ters per line. This adds up to a message total of
800 characters. Displays have been made with as
many as 2000 characters for the whole displayed
message.

Since the digital information CRT dis-
play has its own digital code generator and mem-
ory, it can generate messages which can be
transmitted to a central computer and in turn
receive messages from a central computer.

CRT DISPLAY
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VARIOUS TARGET FONTS AVAILABLE
FOR SYMBOLRAY TUBE

The SYMBOLRAY tube design permits
flexibility in character style to be used in a system.
Figure 7 shows samples of different fonts that have
been used.

The layout in the matrix of the position
of the characters can ease circuit design in the
digital-to-analog converter. Most of the targets
shown in Figure 7 were laid out to work with a
modified ASCIl code. The target (upper right hand
corner) with thicker vertical lines was designed for
an application where, because of time limitations,
there were only a few cycles in the raster covering
each character. This improves the final display of
characters on the CRT display. It is also possible
to change the aspect ratio of the scan on characters
to make the characters higher or wider on the
final display.

It should be noted that targets have
been designed to contain an 8 x 12 matrix or as
many as 96 characters. This includes all standard
punctuation, capital letters and small letters of
the alphabet.

Most applications of computer digital
displays require some variation in the character
font. Figure 8 shows the information needed to
design the art work for these special fonts. Many
equipment designers have facilities to design fonts
for the SYMBOLRAY tube. However, if desired, Ray-
theon will do the font design at a nominal charge.

SPECIAL APPLICATIONS:

The SYMBOLRAY tube has been used to
generate alphanumerics on a time-shared basis on
radar displays and with vector information. In these
instances, the alphanumeric identified either targets
or points on the vectors. Since this is a fast method
to generate symbols, it lends itself to this type
of application.
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ORIGINAL ARTWORK SHOULD BE 4X TO 5X THE SCALE
SHOWN FOR SHARP CHARACTERS; THEN PHOTOGRAPHICALLY
REDUCED TO DIMENSIONS SHOWN.

OUTLINE IS QUALITY AREA FOR CHARAGCTERS.
NOMINAL LINE THICKNESS FOR CHARAGTERS = .060.
CHARACTER ALIGNMENT ( ROWS AND COLUMNS) IS IMPORTANT.
WEDGE IS 2° ANGLE. (FOR TRACE ALIGNMENT).

RESOLUTION BARS: .060"AND 030" THICK; SPACING .060".

REQUEST "F"NUMBER FROM RAYTHEON. TO BE PRINTED
IN THIS AREA. THIS IS YOUR FONT DESIGNATION AND
SHOULD BE USED WHEN ORDERING SYMBOLRAY® TUBE.,
E. G. CKI414F33.

RAYTHEON WILL PHOTOGRAPHICALLY REDUCE BY A
FACTOR OF 5.

FOR A TYPICAL FONT, CHARACTER HEIGHT TO LINE
WIDTH RATIO IS 8:1.

FIGURE 8



CATHODE-RAY
TUBE—FINAL DISPLAY

Raytheon manufactures a wide range of
cathode-ray tubes for use in digital CRT displays.
These are electrostatic focus and magnetic deflection
tubes of rather standard design. This permits eco-
nomical final display. Particular types that are
offered are the CK1415P31 and CK1439P31. The
P31 phosphor is offered because it has very high
efficiency and high light output. However, other
standard phosphors are also available.

Obviously, any available CRT could be
used in the final display. Choice of the particular
tube depends on the ease of designing scan circuits
to operate it.

RAYTHEON KEY SWITCHES
AND KEYBOARDS

Raytheon makes available switches and
complete keyboards for use in Digital CRT Display
controls. Write for technical information.
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TECHNICAL iNFORMATION

SYMBOLRAY* CHARACTER GENERATING
@ CATHODE RAY TUBE CK1414

GENERAL DATA

The CK1414 is a cathode ray device used for [H 1 2 . m [ <H
electrical generation of alphanumeric char- [* ABCDEFG
) QR ! $* ] a
acters and symbols. The tube is operated |. JK LMNOP
in the monoscope mode and output signals |Y £ = > %X 'R
i e /STUVWX
are generated by scanning the symbol that |89 ga@ : >H
appears on the target pattern. 1234567
4D3
This type has applications with business SCAN
TARGET PATTERN
data processing equipments as an economi-— lAstonl Sizs)
cal method for generating characters for hard ELECTRON GUN:

copy print—out or for cathode ray display.

ELECTRICAL DATA

DIRECT INTERELECTRODE CAPACITANCES: (pufds. approx.)

Grid #1 to all other electrodes . . . . . . . . . . . . . ... ...
Cathode to all other electrodes. . . . . . . . . . . . . ... .. ..
Pl96:D2 o s s swmw ¢ 5 % & w6 & § @0 ¢ 5 98 5 5 98 ¢ 5 5w
DBHSIBAL . o i e ik e e e v e s B e e 8 R B w508 i

D1 to all other electrodes except D2 . . . . . . . . . . . . . . . ..
D2 to all other electrodes except D1 . . . . . . . . . . . .. . . ..
D3 to all other electrodes except D4 . . . . . . . . . . . . . . . ..
D4 to all other electrodes except D3 . . . . . . . . . . .. ..
Collectorto-dll other-electiodes: « w « + o 4 + s 5% s & @ @ & 5 m @ »

Targep¢o:all other eléctiedes: : s s ¢ 4 3% ¢ & w4 7 & w8 & 5 @ 5 3

RATINGS — ABSOLUTE MAXIMUM VALUES:

Heater Voltage. . . . . . . « . .« . i e e e e e e
Peak Heater—Cathode Voltage, Max.
Heater Negative with respect to cathode. . . . . . . . . . . . . ..
Heater Positive with respect to cathode. . . . . . . . . . . . . ..
Anode, Target, and Collector Voltage . . . . . . . . . . .. . ...
Focus Electiode VoltYoge « s w s ¢ stm 5 % @@ 3 5 @ & 5 % 3 & & & %
Grid #1 Voltage
Negative = Bias Value : s = s s sw 5 # @ 8 5 6.9 ¢ & @8 @ 5 @
Positive — Bias Value . . . . . . . . ... ..o

Positive — PealkValue + w5 s s mww ¢ mm s 5 # s s 4 ms & s @@
Peak Voltage Between Anode and Any Deflecting Electrode . . . . . . .

*Trademark

4.5
2.4
1.0
4.4
4.4
3.1
3.6
6.0
2.5

+ D1 SCAN
\

Focus Method — Electrostatic
Deflection — Electrostatic

6.3+10 % volts

volts
volts
volts DC
volts DC

volts DC
volts DC
volts

volts DC

MECHANICAL DATA

BASE:. » « v Medium Shell Dihoptal

12—pin No. B12-37
MOUNTING POSITION:....... Any
BASING.......ovovvvvnnnnnn. 14)

TERMINAL CONNECTIONS:

Pin 1 Heater
Pin 2 Cathode

Pin 3  Grid #1
Pin4 Do not use
Pin5  Focus
Pin7 D3

Pin8 D4

Pin 9  Anode

Pin 10 D2

Pin 11 DI

Pin 12 No Connection
Pin 14 Heater

Cap 1 Collector

Cap 2 Target Pattern

COMPONENTS DIVISION, INDUSTRIAL COMPONENTS OPERATION, 465

Printed in U.S.A. April 15, 1966

CENTRE STREET, QUINCY, MASS. 02169
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SYMBOLRAY* CHARACTER GENERATING CATHODE RAY TUBE CK1414

ELECTRICAL DATA (Cont’d.)

CHARACTERISTICS AND TYPICAL OPERATION: (See Caution Note)

Ancde and Target Voltage: & « « « & & « wiw o & w @ & & & @ & & & 5 8 MW OEE ®® R 1200 volts DC
Collector Voltage (¥ary) « « v v v ¢ o e o s o o o 0 v o o o @ 0 s 0 0 000w e +1203 VDC
Focusing Electrode. . . . . . 21w s U e il s F . . 150 to 515 volts DC
Grid #1 Voltage required for cutoff of beam current (vary) . . . . . . s m s s EmE s s woaw s 253065 velrs DE
Deflection Factors: (See Note 3)

D1-D2 (vertical scanof 1 symbol) . . . . . . . . . . . . . . .. 5 &0 6 6 5 W E 9.0 volts nominal

D3-D4 (horizontal scan of 1 symbol) . . . . . . . . . 5 IO W T e s wor B mommnns A B B 0 B 6.5 volts nominal

D1-D2 Deflection Voltage required to scan from lower row (1,2,3,——=) to Upper Row (H,I,?,——-)

NGtE'2) & « ¢ w5 4 & 3 o R R e O I SRR R S AR oo W v 90 volts nominal

D3-D4 Deflection Voltage required to scan from left row (H+Q—=) to right row (8 GA———) Note 2 55 volts nominal
Target Output ResiStante . « & o & 4 & & « & & @ » & & & & & 5 % & & & » & % 3 500 ohms
Typical Peak Output Signal . .« . . v . . . . . . SEEERS & e W M E R RS E 5 pa

ALIGNMENT OF TRACES:

D1-D2 trace aligns with pin #5 and collector button

Positive Voltage on D1 deflects beam toward top row of target (Hl———&)

Positive Voltage on D3 deflects beam toward left side of target (H+Q——-)

Angle betweer D3, D4 and D1, D2 #races + &+ s @« o & & © @ s ¢ & & 8 & & @ v 5 e w o Lo 90 degrees * 1 degree

Angle between traces and target symbols - . . . . QR EE BV MBS IS E D W t1 degree

MAXIMUM CIRCUIT VALUES:

Grid #1 Circuit Resistance < o = ¢ « ww s « o m s o wom o o o I ) e 5 @ &) 5 B e 1.5 meg.
Resistance in any deflecting electrode current (Note 1) . . . . . . . . . . . . . ... s v 5.0 meg.

NOTE 1: It is recommended that the deflecting—electrode—circuit resistances be approximately equal.
NOTE 2: Undeflected beam normally dwells on center of target pattem between L, M, (comma) and % symbols.
NOTE 3: Nominal voltage of deflection plates should be approximately equal to anode voltage (+1200 Vdc).

CAUTION: Electron beam should be cut—off when no raster is being developed. A blemish may be generated by a change in

secondary emission of the target.

—_—-
COMPUTER
DISPLAY
LOGIC SCAN
CIRCUITS

READ RASTER
AND POSITION Of—————0+1200Vde

+200 to +515Vdc
VARY FOCUS VOLTAGE

CK1415P31
DEFL COLLECTOR
TARGET
AIRLINE SCHED
K | _ ouTPUT A32 1005 GATE §
REFERENCE L ELECTRON/GUN l AMP ON TIME
R A48 11 22 GATE 8
2 R
o—— 1 ANODE i L Voltage drops
e ° ’ oHus  for symbol ;:g‘:tn
-20 to -70Vdc T H200Vde TYPICAL generation
NEGATIVE
+1203 Vde +1200vde ok
UNSLANK
SYNC
SIGNALS [Vary between +1200V to +1225V)
Figure 1.
OPERATION BLOCK DIAGRAM
*Trademark
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SYMBOLRAY* CHARACTER GENERATING CATHODE RAY TUBE CK1414

APPLICATION DATA

Figure 1 shows basic circuit for operation of the tube.

A small TV type raster is generated in the scan circuit block. This raster is just large enough to scan a single symbol on the target.

The scan circuit also selects and positions the beam cn the character to be generated.

As the electron beam lands on the target surface o difference in secondary emission of elect-ons from that surface is caused by the

printed portion of the symbols which lowers the current flow from the target. The secondary electrons emitted are attracted to the
collector which is at a more positive voltage. See Figure 2.

LTARGET
OUTPUT
’ -

VIDEO

+ 1200V

++ 1203V

Figure 2.

A lower secondary emission occurs when the cathode ray beam scans the lines of the symbol. Therefore, the currant

through RL changes and the output video signal is created. By proper synchronization of scan and scan position, the
entire character is recreated on the final display cathode ray tube.

Figure #1 shows a system application using the CK1414 Symbolray* tube and a Dataray cathode ray display tube of
CK1415P31, featuring magnetic and electric deflection for high quality character display. The Symbolray*

tube provides instant access to information retrieved from a computer.

TARGET 078" 15 108" DIA.
¥ (——CAP’_)
1 < Vi-2
ZCAN \ CAP 1
COLLECTOR
|
R © f—12""11/16"
111/8" MAX.
|

Medium Shell
Diheptal 12—

Pin Base u
JEDEC No. B12-37
*Trademark
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Since the invention of the Recording Storage Tube by R. C. Hergenrother
and B. C. Gardner in 1948, the design has passed through many stages and
phases. In the early experiments, both direct view and electronic output
tubes were designed in types using from one to three electronic guns.
Raytheon decided in 1950 that it would specialize in the most versatile
type—-the single gun electronic output version-for commercial production.
Though each of the basic storage-tube types presently being sold was
invented a decade ago, the era of the storage tube is just beginning.

Continuing improvements in such characteristics as the resolution (or
amount of detail that can be stored) and the accuracy in reproduction of
shades of gray have vastly increased the number of applications for storage
tubes. Some of the most important advances made in the design of the
Recording Storage Tube were described in detail in articles published between
1950 and 1956.1’2'3 The latest innovation, however, is perhaps the most dramatic
and useful of them all. This development is, in brief, an improvement in the
resolution of Recording Storage Tubes from 600 lines per diameter to 1000
lines per diameter, along with marked improvements in other characteristics
such as background uniformity.

What are some of the important applications for such storage tubes? The
article entitled "Electronic Plotting of Moving Targets" (September-October
1957 issue of ELECTRONIC PROGRESS) described an equipment designed to convert
a radar picture into a constant brightness display wherein moving targets
appeared as typical radar returns, but with long trails behind them showing
their history. Many other applications have added to the importance of the
storage tube as a basic component in radar systems. Among these must be
included typical scan-conversion of PPI radar information into a television-
type raster scan for display on commercial monitors, slow scanning of stored
radar or TV type pictures to reduce the bandwidth of their frequency components
and permit retransmittal of the pictures over narrow-band communication lines
such as commercial telephone circuits, and applications where it is desired to
store radar for one antenna rotation and then use the stored picture for
navigation.

The current requirement for storage tubes which has received most emphasis
has been to make flying safer by means of effective air traffic control. For
this application it is desired to store radar pictures simultaneously from
more than one source, show target trails for the moving airplanes, scan-
convert the radar picture into TV, and then display the television image on a
large number of monitors. It is necessary that the storage device be able to
simultaneously write radar information and transmit or read out the stored TV
pictures. The resolution of the storage device and, in fact, of the whole
system must be as high as possible, to permit storing a large area on the
indicator and yet be able to separate aircraft that are relatively close
together. With the CAA requirements in mind and knowledge that there were many
similar applications, Raytheon began a company-sponsored program to redevelop
a dual-gun Recording Storage Tube fundamentally similar to the ones made in the
earliest days of storage tubes but with sufficient resolution, background
uniformity, and control of erasure characteristics to make the proposed radar-
display system practical.

Page 1 of 7 149-1
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Fortunately, a parallel development project had been in process for
several months aimed at improving the basic single gun Recording Storage Tube
to have 1000 lines resolution and other desired characteristics. Thus, with
the advantages of ten years experience in storage tube design, the newly
developed cathode ray electron gun suitable for producing 1000 lines resolu-
tion on a storage screen, and a newly perfected collimation lens system capable
of minimizing background shading or non-uniformity to 10% of peak amplitude
signals, Raytheon was able to produce a high resolution scan-converter
storage device within only a few short months of the date the project was
initiated.

An indication of what is actually meant by a resolution (measured,
according to IRE Standards, at 50% output level) of 1000 TV (or black and
white) lines is seen in the three-step series of photographs labelled
Figure 1. The first photograph in this series shows a test pattern which
has been stored in a Recording Storage Tube and is being played back onto
a typical TV monitor. In the second photograph we can see that the
pattern was, in fact, stored on only a small area of the total storage
screen., The resolution across a diameter of the storage tube is,
therefore, the resolution across the stored pattern times the ratio of the
usable storage tube diameter to the portion of the diameter actually used
in a horizontal direction. In the third photograph of the series, we have
blown up the central area of the same stored picture to show that the lines
in the vertical wedges can actually be resolved down to the base circle.
(The converging lines are a measure of resolution, and the numbers beside
the wedge pattern, such as 35 and 45, indicate a resolution of 350 lines
and 450 lines respectively, if they can be distinguished as separate
lines.) The fact that we can resolve lines right down to the base
circle indicates that 500 lines could be resolved in the size of the stored
picture or that well over 1000 TV lines can be resolved across the diameter
of the stored surface. (The photographs shown were taken using a single
gun kiloline Recording Storage Tube since adequate equipment to run this
test was not available for the dual-gun tube at that time. Were the
equipment available, the same test results would have been obtained with
the dual-gun tube).

The photographic series of Figure 2 shows a picture stored from a live
television broadcast and then played back to the TV monitor and photographed.
Again we see that only a portion of the storage tube area was required to
store television quality pictures. More important, however, we can see that
the gray shades in the television picture were maintained. It should be
noted here that the Recording Storage Tube does not merely stop the action of
the picture and then allow the stored image to be played back once, but
can play back the stored image thousands of times without substantial deter-
ioration. Moreover, the stored picture can be held for periods of hours prior
to retransmittal. Now with an understanding of some of the more dramatic
capabilities of such storage devices, perhaps a brief explanation of the
theory of operation is desired.
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Typically, a three-or four-step cycle is used in the operation of
recording tubes. When a four-step cycle is desired, the steps are erase,
prime, write and read. For the three-step cycle the functions of erase and
prime are combined for circuit simplicity, though at a slight loss in the
degree of erasure which can be obtained. During the erase, prime, and write
modes of operation, an electron beam from a gun is used to vary the charge
level on the storage surface, while during read, the charge pattern
previously written amplitude modulates a constant beam from a gun.
(Naturally, the electron beam is being scanned during these operations.)

In Figure 3 we see a typical secondary-emission curve of a dielectric
surface. Along the horizontal axis is plotted the velocity of electrons
striking the surface or, by simple conversion, the voltage of that surface.
In the vertical axis the secondary emission ratio (or ratio of the number
of electrons which bounce off the dielectric surface to the number of
electrons which strike it) is plotted. Below a certain value of voltage
called the 'critical potential', each electron striking drives off, on the
average, less than one secondary electron and so the surface being struck
would be charged negatively. On the other hand, if the dielectric surface of
the storage screen is above critical potential, each electron striking knocks
off more than one secondary electron. The surface will therefore charge in
a positive direction as long as the voltage field directly before that surface
is sufficiently positive to draw off the secondary electrons thus emitted.
Utilizing this phenomenon of being able to charge either positively or
negatively depending upon the dc voltage of the storage surface, we can
now cycle the tube through its various modes.

In Figure 4 we can see a schematic representation of the CK7572/QK703
dual-gun tube. In an expanded view of the storage assembly (Figure 5)
we can see that it is made up of three fine mesh (750 wires per inch)
screens. The center screen is coated on one side with a thin layer of
dielectric capable of holding an impressed charge for many hours without
leakage. The electron gun facing the dielectric surface is used for
writing and erasing operations, whereas the gun on the opposite side is used
for reading the stored picture. As is true in the single-gun tube, priming
can be accomplished by setting the storage screen voltage so that it is below
critical potential with respect to the writing-gun cathode. Thus, each
electron striking the surface will charge that surface negatively towards
cathode potential. To switch the tube to a writing mode, it is necessary
either to switch the storage-screen positively above critical potential or
conversely, to lower the cathode potential of the writing gun to a point
where the storage screen is above critical potential with respect to this
writing gun cathode. With the writing beam modulated by a typical signal
and scanned in a radar or TV type pattern, a complete picture can be "painted"
onto the storage surface or, in other words, stored.

Meanwhile, throughout this priming and writing operation, the
reading gun can be simultaneously used to produce an output from the storage
tube for display on a typical monitor. While the writing gun is being
driven in PPI fashion, the reading gun is typically being scanned in a
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television-type raster pattern, though possibly with more scanning lines

per frame than is used in commercial television so that the high resolution
capabilities of the tube can be fully utilized. The reading-gun cathode

is operated at a sufficiently high potential for the storage surface, in
areas where nothing has been written, to appear so negative that the reading-
gun's beam is prevented from passing through. In areas where the storage
surface has been charged positively by the writing process, however, a
percentage of the reading beam passes through the storage screen to the
output electrode. The portion of the beam which has penetrated the storage
screen strikes the output screen - developing the output signal voltage.

It can be readily understood that, though a signal is being impressed
on the output screen from the reading beam, a portion of the writing beam
also strikes this screen. If no provisions were made to separate these
two signals, the output developed from the two currents impinging on the
screen would result in what is called 'cross-talk'". To permit separation
of the writing and reading video signals, the reading beam is modulated with
a high frequency carrier, perhaps 30 megacycles. When the output is then
fed through an IF amplifier tuned to the carrier frequency, only those
signals developed by the reading beam can pass through this amplifier, and
effective discrimination against the writing signal is accomplished.

Though the single-gun kiloline Recording Storage Tube was, in itself,
a remarkable advance in the state of the art, the dual-gun type has
additional advantages. First, we see that reading can be performed at all
times, even when new video signals are being written. Moreover, it is
never necessary to switch the storage screen potential. (In single-gun
types, a basic problem results from the fact that the switching of the
storage screen voltage provides transients in the output electrode signal).
When it is desired to partially or totally prime the storage tube using the
write gun, only the writing gun voltages need be shifted and so reading can
still be achieved while the priming operation is going on.

One especially important feature of the dual-gun storage tube which has
not been mentioned is the fact that, in another mode of operationm,
automatic or gradual priming can be accomplished without switching the
potential on any electrode in the storage tube. This automatic erasure
is continuously controllable in rate and so can be used to gradually decay
stored signals. Target trails will then appear brightest at the target's
present position and will get progressively dimmer in the direction of past
history. Thus, in an application where this phenomenon can be utilized,
even the mode-switching to accomplish prime is made unnecessary and so the
tube can be used for continuous uninterrupted writing and reading with
gradual erasure being effortlessly accomplished at a controllable rate.

It is expected that the combination of these many valuable features
in a single Recording Storage Tube, the CK7572/QK703, vastly increases
the usefulness and practicability of storage tubes to scan-convert as
well as record and integrate signals.
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1 R. C. Hergenrother and B. C. Gardner, "The Recording Storage
Tube," Proc. IRE, Volume 38, Page 740, July 1950.

2R. C. Hergenrother and A. S. Luftman, 'Single-Gun Storage Tube
Writes, Reads and Erases,'" ELECTRONICS, Page 126, March 1953,
“B. B Hergenrother, A, S. Luftman and C. E. Sawyer, '"Improved
Storadge Tube Design,' ELECTRONIC INDUSTRIES, Page 82, March 1956,

FIGURE 1
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FIGURE 2

VC = Critical Potential

True C (Secondary
Emmission Ratio)-»—

<

0

o]
V3 (Potential of Storage Surface Relative to Cathode)

FIGURE 3
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t-Nthe raysistor

The Raysistor is a four terminal optoelec-
tronic device which performs a variety of
control functions, providing noise-free
control of AC or DC signals over a wide
dynamic range without transients or con-
tact (or wiper) chatter. Since there are no
moving parts, Raysistors are exceptionally
rugged and have inherently long life in
typical applications as variable resistors,
solid state switches, relays, and voltage or
signal isolators.

Operation of the Raysistor is on the
= principle of controlled light acting on a
photoresistive element. No electrical or
mechanical connection exists between the
control and signal circuits.

TERMINAL CONNECTIONS

Red leads to control circuit (Light Source)
White leads to signal circuit (Photocell)

CKIl101, CKI102, CK1103, CKI104, CKIll1, CKIl12

0.370"
max. dia

BOTTOM VIEW

TERMINAL
CONNECTIONS

BOTTOM VIEW
CKl1114,CKIl15, CKIl16

Leads 2 and 4 . . Control Circuit (Light Source)
Leads 1 and 3 . ... Signal Circuit (Photocell)




£ RAYSISTOR
CK-1121

.
-

-120 Dia. Hole (2)

‘LIOO

..040 Dia. Pin i e

=+

—Solder Tab (4) Places

CKI121, CK1122, TERMINAL CONNECTIONS
CK1123, CKI124*

Bottom View

Pins 1, 2 Control Circuit (Light Source)
Pins 3, 4 Signal Circuit (Photoresistor)

A g

.04 DIA.
LEADS 0.50
LONG, SILVER
PLATED
BRASS

CK1101P, CKI102P, CKI103P,
CK1104P, CKIIT1P, CKII12P

TERMINAL CONNECTIONS

o4

0305

ol
o2

Bottom View.

Pins 1, 2. Control Circuit (Light Source)
Pin 3. Shield (Ground)
Pins 4, 5. Signal Circuit (Photocell)

NOMINAL DIMENSIONS




. The “on’’ switching time is defined as the time
required for the voltage across the photocell to fall
to 10 per cent of its initial value, measured from
the instant that maximum rated control voltage is

CONTROL LAMP SIGNAL—PHOTOCELL GENERAL
TYPICAL i
5‘3.2",{'!,‘}% R:.SISTANCE IN OHM;FlrE voutace | MAX. SWH’&I;INNG g:g:g SING LIGHT
VOLTAGE RAF:I‘EE ON S0V (MAX.) P(()':IVEI)R (SECONDS) 2va) CI‘\_II':‘¢C- WE.(I)(%!;T S?lY.lgECAE MODEL
(MA) TYP. MAX. TYP. MIN. ONF offs | P ()
8 CK1101
CK1101P 120 1-3¢ 600 1000 5x 107 107 60 75 0012 .060 4 .001 2 N CK1101P
CK1102
CK1102P 0-1 0-50 550 700 107 106 60 75 .020 .300 4 .003 2 | CK1102P
| CK1103
CK1103P 0-5 0-175 55 150 107 108 60 75 .020 .800 4 .005 2 | CK1103P
CK1104
CK1104P 0-25 0-37 55 150 107 106 60 75 .010 450 4 .01 2 | CK1104P
120° | 13° WK | 30K | 7x10e | 25x107 | 300 75 | oo | 05 | 8 | 002 | 2 g [ehHL
CK1111P ’ ' : . ' ; CKI1111P
CK1112
CK1112P 0-10 0-17 340 700 107 108 60 50 .030 400 4 .04 2 | CK1112P
0-1 0-17 450 85C I 08 108 100 100 .018 .060 1.5 1.0 .04 | CKI1114
0-4 0-55 100 200 108 107 200 100 .010 .300 2 1.0 .04 | CK1115
0-4 0-14 200 350 108 107 200 100 010 200 2 |10 .04 I CK1116
0-5 0-55 100 150 100 5x107 200 100 .004 .250 2 1 | | CK1121
0-10 0-17 650 1000 100 5x107 200 100 .030 225 2 1 1 | CK1122
0-25 0-37 100 150 108 5x107 200 100 .010 .300 2 1 | | CK1123
1508 1-1.2 2500 3000 108 2x107 200 100 002 .100 2 1 A N CK1124
NOTES
. Letter “N’”’ designates a gas discharge type light applied to the lamp. It is a function of both the
source; “‘|"" designates an incandescent type light signal voltage and of the signal circuit load. In
source. general, ‘“‘switch-on’”” time decreases with lower
. Voltage stated is DC or Peak. A current limiting sngqal voltages and. desfonses With increased loa
: A : 3 resistance.
resistor must be used in series with the control
lamp. A typical value is 20 K ohms. (100 K ohms G. The “off” switching time is defined as the time
for CK1124). required for the voltage across the photocell to
o ) rise to 90 per cent of its final value from the
. The control current is Iln'ear with voltage over the instant that maximum rated control voltage is re-
stated range. It is possible to operate the light moved from the lamp. It is also a function of both
source below the lower limit, but either a constant the signal voltage and of the signal circuit load. In
current source must be used or the supply voltage general, “‘switch-off”” time decreases with lower
and series limiting resistor must be increased to signal voltages and increases with increased load
improve stability. resistance.
. The nominal ‘“‘on’’ resistance is the typical value H. Test conditions for switching time:
of resistance of the photocell when the nominal signal voltage— 50 volts
voltage is applied at the control terminals, meas- signal circuit load—100K Ohms
o H i "
ureq at 25 C Under these condltlops the *“on I. The 100 milliwatt rating on the photocell applies
resistance will not exceed the maximum value : A bl
indicated only to room ambient temperatures an elow.
) Maximum dissipation at 65° C is 25 milliwatts.
. The “off” resistance has a negative temperature
coefficient. Typical values of “off”’ resistance are J. Correct polarity must be observed to realize
100 megohms at 25° C, 20 megohms at +65°C, performance specified. Pin number 1 must be
and 1000 megohms at —55° C, measured with a positive with respect to pin number 2.
50 volt signal voltage. . . .
= & K. Switch-on time is dependent upon rate of suc-

cessive firing of the lamp. Initial switch-on time
may vary up to 100 ms. Specified values apply
when control circuit is energized at a rate of
2 cps or faster.
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Deseriptions Magnetron, 5450 to 5825 megacycles, 250 kilowatts @4inimum Jp
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LEPLIED SRy

mechanically tuneble, pulsed type, air-cooled, integ¥al™ i

magnet, unipotential cathode,

Dependent Abgolute Ratings  Note 2
Parameter: Ib ib o
Units nmAde 8 w
Meaxd rmum s 30 30
Minimums —— - e
Independent Abgolute Ratingg  Note 1
Parameters: Ef epy
Units v kv
Maximums 5e5 ~ 28
Minimums — e

Note 4

Tuner
Parameter: Torque Anode T
Units in-oz °g
Maximums 200 120
Minimums — —

Note 8

pi Du tp
kw us
750 0,0012 2e5
Note 5
tk VSWR Pressure
sec e psia
180 o 10
Note 7 ¢
Output
Bushing T Pressurization
% psia
270 35
—— 12
Note 8 Note 9

STORAGE, HANDLING, AND INSTALLATION

Input Bushing: Note 8
Mounting Support: Note 21
Cooling: Note 13
Mounting Positions Any

RAYTHEON COMPANY
Microwave and Power Tube Division
Waltham 54, Massachusetts

Output Coupling: Note 21
Input Connections: Note 21
Vibration, Shock: Note 11
Weight: 35 1bs, Approx.
Magnet: Note 10

RK7560

December 20, 1960 :




Ref, Test Condition Sym, Min, Max, Unit
GENFRAL TESTS
3.1 Qualification Approval | Required for JAN Marking
be9e? Dimensions .| Note 21
3.7 Marking Raytheon RK7460
4e5 Holding Period t = 168 hours
- QUALIFICATIONS TESTS
4e9e8 Salt Spray Corrosion Omit
46961942 High-Frequency No Voltage
Vibration
v Shock Test Note 123 G = 15
e~ Anode~Cathode C 10 117 uuf
Capacity |
Le9ell Temperature Anode Tt pv/oc - =0e2 Mo
Coefficient 50 to 120 °C i
Fi, F3 ;
Note 8’ 15
S _ACC TESTS - P i DUCTION)
Pt
beSe( Water-vaporproof Required
Barrier
4eFel3 Pressurizing 30 psia min,
4e10,8 Heater Current Ef = 5.0V e be5 54 A
tk = 180 sec, min,
4elbe3 [0seillation I
RAYTHEON COMPANY
Miecrowave and Power Tube Division Page 2 RK7460

Walfkam 54, Massachusetts

December 20, 190




.m: ]
Min, Max, | Jrdt

Ref, Test Condition Sym,
e Standing Wave Ratio VSWR = 1,1 max, ‘
except as specified herein i
x
4e164342 |Heater-Cathode tk = 180 sec. max, :
Watmup Time at EF = 5,0 V; Note 4 ]
! Ef = 5,0 operate =_
4164343 Pulse Characteristics |tp = 0.45 to 0,55 us ‘ =
Du = ,000342; trv = f |
Oel us (min,) to | :
0.7 us (m. H E
™\ Note 14, 5, 6 :
Lelbe3e4 |Average Anode Ib = 8,6 mAde
Current
4e1047+342 |Tunable Frequemey F 5450 5825 Mo
4016.3.6 Pover Ou‘bput Fle = 5450 Me 20 87 —owna Vi
F2s = 5660 Me ;
~ Fie = 5825 Mo ; i
hel0e345 Pulse Voltage F1 k\!py 23 26 kv
4elbe3s7 |R.F. Bandwidth F1, F2, F3 BW | - | 2 M
Note 16 { e . B
|
4e16,7.3 |Starting Stability F33 Note 20 MP |- 5.0 %
4olbs7.,1 |General (RF) Energy F1, F2, F3 VSWR = MP - | 0425 %
~ Stability 1.5/1 Note 18 | |
4el645 Pulling Factor F3, Note 17 AP e 15 | Mo
4 l
] |
MEASUREMENT ACCEPTANCE TEST - PART TWO - (DESIGN) f
4eDe19.1 Low Frequenoy Vibration|No Voltage
ACCEPTANGE LIFE TEST
4ell Life Test Cathode Horizontal 7 Cylces
Group D, Note 19

RAYTHEON COMPANY
Microwave and Power Tube Division
A Dham 54, Massachusetts

Page 3

RK7460
Decembe:* 20, 19
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|
|

Raf,

belled

44164346
4e164345
40164347

4'“7-1

o

Test ‘ Condition Syme |(Min, |Max, | Unit

Life Test End
Points

Power Output Fi, ¥2, 3 Po 69.0

Pulse Voltage Fl epy 22 27

R.F. Bandwidth F1, F2, F3; BW ac
Note 16 “pe

i
g »

Stability F1, F2, F3 VSR = R SO
1.5/1, Note 18 : i h

409¢18,148

0y

PACKAGING INFORMATION
Carton Drop Required

e  —— e et

”~\
L.

Re

Lo

5e

The independent absolute ratings shall not be exceeded if the life specif: ad
herein is to be obtained. These independent absolute ratings ars limitiag
values beyond which the serviceability of any individual tube may be impa’red,

The dependent absolute ratings are interrelared, and it does not necessa~ily
follow that combinations of ratings can be attained simultaneously. The provisions
of 6,5 Specification MIL-E~1 shell apply in the selection of the operatiag point,

These tentative specifications are subject to revision., The tube manufacturer
should be consulted with regard to details of application.

The maximum value specified herein is for a non-oscillating condition., Heater

surge current shall not exceed 12 amperes,

The characteristics of the applied pulse shall be those which result in proper
starting and oscillation, The rate of pulse voltage riss, the percentage of
pulse voltage ripple, and the rate of pulse voltage fall shall be among the more
important considerations, The mamifacturer will be consulted with regard to
specific applications where pulse characteristics differ from those used in this
specification, '

The pulse characteristics of Oscillation (l)vshall be as follows: trv = 0,1 %o
Oel7 us, measured between 20 and 85 percent levels of tha steepest tangent above
the 50% level, No spike or ripple shall exceed + 5% of the average peak value

of voltage or current, The ocurrent pulse fall time shall not exceed 0.2 us (maxe)
as measured between O and 85 percent levels, Pulse shall be applied directly to
plates of oscilloscope.

RAYTHEON COMPANY '
Microwave and Power Tube Division RE-T WA RK7460
»Waltham 54, Massachusetts December 20, 1960
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8

9.

10,

12,

13.

17.
i

Frequenoy skipping or unsteble operation may be encountered at some phase
positions when the mismatch ocours at the end of a "long line®,

The temperature shall be measured at the point shown on Drawing D=-82221,

The gas used in pressurization shall provide insulating properties at
least equal to that of clean, dry air at the pressure specified herein,

In handling and mounting the magnetron, care shall be taken to prevent
demagnetization, Ferromagnetic materials shall not at any time be permifited
to come closer than 8 inches from the magnet, except at the ends where the
clearance may be 3 inches minimum, Energized magnets shall not at anytime be
permitted to come closer than 12 inches from the tube magnet,

Care shall be used in the storage, installation, and handling of the tube
to avoid imparting vibration or shock in excess of the values for which i%
is designed to withstand,

The magnetron shall be mounted on a test plate and dropped five times on each
of three mutually perpendicular axes parallel to the reference planes shown

on Drawing D=82221, The shock pulse shall have a duration of approximately

11 milliseconds as measured at the quarter amplitude points of the acceleration
shock wavs,

Cooling requirements, where the ambient temperature does not exceed 50°C, shall
be as follows: In no case shall the temperature of the anode exceed 1200C,

Average Anode Power Air Flow Back Pressure
input watts Cof ol (Inches of H20)

0 2e5 0,06
100 a5 16
200 10,0 28
300 15,0 A
400 1945 «63
500 24,60 87
600 29,0 1.13

This test may be conducted only under one set of conditions within the limits
for the oscillation specified herein,

Measurements of temperature and frequency shall be made after conditions of
thermal equilibrium have been reached.

Stability shall not be measured under this test, The r.f, bandwidth shall be
within the limits specified herein when a VSWR of 1,5/1,0 is introduced in
the load at a distance of not greater than 0,5 meter from the magnetron coup+1ng

- flange, the phase being adjusted for maximum bandwidth,

The pulling measurement shall be made in such a manner that thermal effects do
not introduce appreciable errors.

RAY . AEON COMPANY
Microwave and Power Tube Division : Page 5 RK7460
Waltham 54, Massachusetts : December 20, 1960




18,

19.

20,

21,

Not more than the percentage of pulses specified herein shall result in r.f,
output pulses, each having less than 70 percent of the energy content of a
normal pulse, Missing pulses shall be counted within a range of plus or
minug 1 percent of the test frequency during the last 3 minutes of a test
interval not to execeed 6 minutes, Observations shall be made for the load
phase position corresponding to maximum missing pulses,

The VSWR shall be 1,5/10. The interpretation of the value of the VSWR shall

be as specified in paragraph 4.16e5 of Specification MIL-E-~l, The standing

wave introducer shall be cycled continuously through a line length approximately
1/2 wavelength long at an approximate rate of 4 cycles per hour, Application
of operating voltages shall be in accordance with the following cyecle:

a) Cathode preheat =3 minutes
b) Pulse voltage -7 hours
¢) Off -57 minutes

The frequency shall be changed at the start of each running period and shall be
cycled between 5450 mb., 5525 me, 5675 me, 5750 me, and 5825 me, spending one
7=hour period at each frequency,

Immediately after the non-operational holding period and after a 180 second
heater yarm-up time, the anode voltage as specified in Oseillation (1) shall
be instantaneously applied and the magnetron missing pulse count shall not
exceed 5% over the first minute of operation, A missing pulse is defined
as an r.f, pulse whose average energy is 70% or less than that of a normal
pulse,

The following drawing forms a part of these specifications:
Electron Tube, Raytheon D-82221,

F™SXTHEON COMPANY
I crowave and Power Tube Division Page 6 RK7460
Waltham 54, Massachusetts December 20, 1960




Preliminary Data*

ISSUED 8/68

\RAVTHEON,

QKH1495 TUNABLE X-BAND COAXIAL MAGNETRON

® Tunable 8.5 to 9.6 GHz
® 200 KW Peak Power Output

The QKHI1495 has a typical power output of ap-
proximately 200 kilowatts over its entire fre-
quency range. Pulse widths up to 3.0 micro-
seconds may be used. The QKHI1495 provides
excellent spectrum shape andexcellent stability
of operation. The pulling figure, or variation in
frequency with mismatch, of coaxial magnetrons
is lower, by a factor of 3 or 4 times, than that
of conventional magnetrons. The pushing figure
is also very low in coaxial magnetrons which is
due to the stabilizing cavity.

Structurally, the QKH1495 employs a slotted vane
type anode. Tuningis accomplished by means of
a plunger which is coupledto the mainresonator.
Tuning is therefore accomplished remote from
the interaction space greatly improving the elec-
trical and thermal stability.

An impregnated cathode is used which is arc re-
sistant and has excellent life properties. The
QKHI1495 has a waveguide type output which is
designed to couple to a modified UG-52/A choke
flange. The output should be pressurized to two
atmospheres absolute.

The QKH1495is designed for transmitter service
in radar systems. The tube is useful in ground
as well as airborne installations where a high
performance X-band power source is required.

ELECTRICAL

Heater, for Unipotential Cathode:
Voltage: (ae) « « « v s s aw s s mnwm 13,75 Volts
Current at 13.75 Volts s s o 5 5 Min, 2.7

Max. 3.5 Amperes

Starting Current . . . Maximum instantaneous
starting current must never
exceed 12 amperes.

Min. Cathode Heating Time ..... 150 Sec.

Freguency swwws »ss s . 8.5t0 9.6 GHz

Max. Frequency Pulling
At VOWR Of. 1.5 o v mosn o 5105 5 5.3

MECHANICAL

Mounting Position Any

Dimensions

Air Flow .. Anair stream shouldbe directed
along the cooling fins toward the body of the
tube. Adequate flow should be provided sothat
the temperature of the anode block does not
exceed 160°C.

Cathode Bushing (Note 1). . . Oil immersed or
air pressurized.

Waveguide Output Flange ... .. Mates with
modified JAN UG-52/U

See outline drawing

Cathode Connector. . . The cathode connectot
should contain abuilt-in capacitor such as the
No. 9000-C manufactured by Jettron Products,
Hanover, New Jersey.

Tuner . .. Calibrated, with Worm Servo Drive
Max. Shaft Speed ........... 1800 RPM
Net Weight (Approx.) ...... ... 14 1bs.

RAYTHEON COMPANY - MICROWAVE AND POWER TUBE DIVISION « WALTHAM 54, MASSACHUSETTS

“The specifications for this device have not been finalized. For current information contact the nearest Microwave and Power Tube Regional Sales Representative.
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QKH1495 X-BAND COAXIAL MAGNETRON MICROWAVE AND POWER TUBE DIVISION

PULSED OSCILLATOR SERVICE

RATINGS Min. Max.
Peak Anode Voltage .. .. ... Y L T Y - 28 kv
Peak Anode Current s o » s oo mo o o o @ o & 850 @ 0 0 08 &6y s s s 1 1 s 5w 12 30 a
Pedk Power INPUt s o s = o o 5 @ % o o o o o & 0 @ 8 s 8 6 6 8@ o503 8 8 & 8 & 8 8 8 808w - 850 kw
Average Power INPUL o w s s w0 @ o s o w9 s s m o oo s ss 5 8 6 8 4 88 s e - 850 W
UL 5 @ & 6 % 8 © 50 8 58 @ 5 8 % (6 (6 o Bl BB K $ W B8 8 B e e 8 4 8 88 8 &8 8ie e m = 0.0015
Pulse DOtation s s s s s o v 8 5 90 o @ 88 2 9 5 0 8 8 3 3 8 % 8 5 s s 5 i e o e e w e 0.1 3.0 psec
Rate of Rise of

Voltage Pulise (NOEe Blv v v n v o ¢ siv pogw sa 0 vo v o o o v oo imm momon w0 80 160 kV/psec
Anodie Block TeImapPs » « o w5 o 5w s o 9 50 o 5 & o s 6 s o o oo @ oo @ o e @ e = 160°C
Cathode Bushing TemPus o v m o © 8 5 % 5w o 0 68 ¢ 2 8 8 5 & & v 0w e aexr T 165°C

TYPICAL OPERATION WITH LOAD VOLTAGE STANDING WAVE RATIO
EQUAL TO OR LESS THAN 1.05 EXCEPT AS NOTED

WITH DUTY CYCLE OF 0,001 Heater Voltage : s+ s s usmwenmssm s (Note 2)
Peak Anode Voltage ...+ ¢v 0o v 0 - 22 kv
Min. Typ. Max. Peadk Anode Current . s s« s wmemee s 27.5 &
RF Bandwidth with worst
phasing of 1.5 VSWR ., ......... 2/tp MHz
Heater Voltage Bide Lobes 5 564 s+ 3 v s 86 tiR @ EE R 12 db
(Note 2) ..o vvv v - ’ o Pulling Figure at VSWR of 1.5 . ... .. 3 MHz
Peak Anode Pushing Factor for any 30° range
VOLagE oo sowas 20 22 23KV petween -55°C and 150°C , ... 0.25 MHz/°C
gﬁilﬁeﬁ?(’.d.e ...... . 27.5 ey DIRMAMEGHEIRTEUEES & 0 R m o o s u G low
Pulse Duration. ... 0.1 - 3.0 psec

RF Bandwidth with
worst phasing of

Lo VEWE s o s u 55 5 - - 2/tp MHz NOTES

Bide Lohes woswus 9 L2 - db 1. Nobreakdown will occur if pressureis main-
Pulling Figure tained above 600 mm Hg. Air flow must be
at VSWR of 1.5 ... - 3 5 MHz sufficient to keep bushing below 165°C,
Pushing Fevbor 2. Heater voltage should be 0 volts for maximum

(20 to 30A) . ... .. . - 0.1 MHz/A life at 27. 5 ma and 0.001 duty.
Thermal Factor for
any 30° range between

_EEo ° . _ ° 3. The QKH1495 will operate satisfactorily over
737G and 1507 « « 0 Bl this range. However, use of ahigher rate of
Peak Power Output. 200 250 270 kw voltage rise may lead to objectionable leading

edge jitter.

PAGE 2 OF 3



QKH1495 X-BAND COAXIAL MAGNETRON MICROWAVE AND POWER TUBE DIVISION
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DETAIL OF INPUT CONNECTOR (12)

o

| \é\.‘,nﬂ(a CORNERS) R

DETAIL OF TUNING SHAFT (TYP)

1. REFERENCE PLANE ""A'' PASSES ALONG THE FACE OF THE MOUNTING PLATE
AS SHOWN

2. REFERENCE PLANE '"'B'' IS PERP TO PLANE '"'A'' AND PASSES THROUGH THE
CENTER OF HOLES '"'XX'' AND "'YY'*t AT PLANE ""A"

3. REFERENCE PLANE ''C'' IS MUTUALLY PERP TO PLANES ""A'' & "'B'' AND
PASSES THROUGH THE CENTER OF HOLE '"'XX'' AT PLANE ""A"!

AXIS OF HOLE TO BE CENTERED ON PLANE '"'C'"" WITHIN..010

5. THIS AREA ON FACE OF MOUNTING PLATE TO BE FLAT WITHIN . 005 AND HAVE
A 32 MICRO INCH FINISH OR BETTER

PITCH DIA MUST ACCEPT CLASS 2 ''GO'' GAUGE ONLY
MINOR DIA MUST NOT BE GRE ATER THAN . 140

8. MATES WITH MODIFIED CHOKE FLANGE UG-52B/U PER MIL-F-3922/25A
(CLEARANCE INSTEAD OF THREADED HOLES)

9. OPERATOR TUNING SHAFT
10. FREQUENCY INDICATOR DIAL
11, REVOLUTION COUNTER

12. INPUT CONNECTOR MATES WITH JETTRON PROD. INC. PART #90-006 AND
90-030 OR EQUIVALENT

13, CONC WITH '""R'' WITHIN .010
14. AXIS OF DIA R-R TO BE LOCATED WITHIN . 046 RADIUS OF TRUE POSITION

15, DIMENSIONS WITHOUT LIMITS ARE FOR INFORMATION AND CARRY NO
IMPLIED TOLERANCES

16. AXIS OF DIA TO BE CENTERED ON PLANE ''C'" WITHIN (NYS)

PAGE 3 OF 3
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Preliminary Data* ISSUED 12/64

RAYTHEON 8609 TRAVELING WAVE TUBE

The 8609 traveling wave tube employing a unifilar
helix type wave propagating structure is a power
amplifier for operation in the 7000 to 11000 Mc
frequency range. The power output is approxi-
mately 1 kilowatt with an average gain of 40 db
and the tube is conduction cooled. It is designed
for pulsed operation with a maximum duty cycle
of . 0l. Theinput and output fittings are designed
to mate with TNC Male type connectors. A per-
manent magnet provides the magnetic field andis
integral with the tube.

ELECTRICAL DATA GENERAL

Heater Voltage A DI M) o v «iw v o oo i oo o in oo oo i e s a6 i 8 (60 10 1 10 15 025 8 0 0 05 05 0 6 0 0 6.3 Volts
Heater Current @b 6i 3 VIOLEE .. co v o ivm oo i ioom i wow e o oo mn m o do oo 10 0 016065 520 0 0 1 0 6 8 0 05 3.5 Amps
Heater Cold Resistance (when applicable) ... vttt 0.2 Ohms
Cathode Pre-Heating Time (before application of beam voltages) ...................... 60 Sec.

MECHANICAL DATA GENERAL

Base and Physical Dimensions ........ ...ttt it nnne., See Outline Drawing
Mounting Information Any Position . ...... ..., See Outline Drawing
CoOVIIE  TABE) s sl s 85 5 oo s siies shigs ses s sk pron 30 05 oo g 31 8 B 30 9578 Cetereiieeneneee.. 75°C Ambient Max.

Conduction Cooled
REF Input and Output Impedance and Type Connector .................... 50 ohms, TNC Female
Y¥iE s ot crait S oty S i, on, ope el o Ryl n s e, o Al oe. o ue L ey, Approximately 4. 75 lbs

ABSOLUTE RATINGS

Heaber SUTpel GRUEFFEIE © o o0 oo co v o Te o v o s oo oo w i o i i o s s <5 5o 1o 5o )it 50 12 o 4 1 s o o o s 13 Amps max.
Heaters—Cathiode VOLEAES «. & o wx ss 05 o0 6 a0 e s oo 6 m i 10 i w1 {5515 1 6 5 6 5515 6 9 60 1 81 0 Volts
GCathode COFTETE | v yov s s 0 wrn s 558 08 5 85 8 85 sie gim e i e o o i e 6% B9 50 18 0 0 0 19 5 5 0 8 2.0 Amps max.
el VOLETIE:, © 5, 505 orntintnt nbr Shor kom0 5o bite o oSS oS T g s o o o 12,000 Volts max.
EYelioe CUrmOImE . oo imeis 505 sBeia (s (o 80808 5 8 aral a8 sxia a8 &4 Souh 5 b & 9500 s o o s 54 o o 0.4 Amps max.
Grld VOLEBEE wosmmmms 5555 55 56555 658 88 58 88 58 6.@05 & oodl 8@ o omam o so 10 500 9005 18 ok s 26 o ot o000 0 +295 Volts max.
G CUTFFRIIL & a0t a5 @R TE S  « 2 n s s & an oin o 0 a5 oin o ke o o i om oo ot i e o o m s £ 0 0 10 4 0.4 Amps max.
Collector Voltage (Refi. EoHELIR) & . ovuv vt vus o n o oo i aom o s e wns 150 Volts max.
Collector DiSEIPAtION | o uis v s 50558 % 6 6656658 088 65 65 € 508 5150506008 000805 HE 83T 55 @m0 180 Watts max.
Collector (and/or other critical element) Temperature .......covvvieriiinneeeennnn 125°C max.
Input BE POWET sy ewmer e wss #oms §8 568 8888 8958 65888885 £ 888§ 08 0504818085 058 60588 10 Watts max.
Doty Cyele oo pmam e men o5 e ee & 81658 8 58558 8 88 &8ss 58 e8 88 a8 8 88828658 6805 5 e6 3 0 88 1 8 16 18 « 01 rivass,
Altitude ssusssvvsaessnsssnne ey s e s o o g alhan mes oiawi i) ws 811 (o o ka8 ok aval ol's il e Lla Telie s .00 40,000 Ft, max,

RAYTHEON COMPANY « MICROWAVE AND POWER TUBE DIVISION « WALTHAM 54, MASSACHUSETTS

*The specificotions for this device have not been finalized. For current information contact the nearest Microwave and Power Tube Regional Sales Representative.
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8609 TRAVELING WAVE TUBE MICROWAVE AND POWER TUBE DIVISION

TYPICAL OPERATION - PULSED

Focusing Field Strength o ew « o we o msmms e ows RS AT )RR 0 i 2,600 Gauss
Opérating Fre qUEnEY: TATIEE! o i s wow i s 5 st i eeapie msim v o om0 o o 52T ot 5 5% oo 0w 0 W 9 7,000-11,000 Mc
CathGae (CTHBIVETIE & it i 500 [558 10150 8 551816 8 6 o 10785016 i 1 s g o0 19 B v 8 01 o Y 0 A 00 0 7 7 A 0 Sl EraisTe 1.6 Amps
Helixk Veolbage ... o «mm e m o o 5 o m o 6 oo 518 1o 9 1 070 03 1 00 01 0 VS0 6 0 0 i 0 A0 0 e o 0 o 5 o0 10,000 Volts
Helis Currentic o w s s m s o oo s o o600 o s 5 5 60 % 15 75016 5 5 00407 1 3 83 8 6 87 80 9370 6 0 60 sy o0 o8 90 5 i o 5 91 81 0.2 Amps
Grdd VOLbRRO! « v v a1 0h & 16 ix i v s 1 167 18 9 1058 G v 50 1 0 9 10 0 L0 67 0 5 0 o o 61 S 95 980 ST B B G +270 Volts
Grid ICULTON 5 os wmiisiminm w6 6w e i o o0 166 it 11000 010 50155 520 0 13 P00 08 6280 44 8 0 o BB 30 0 3 91 90 0 0. 35 Amps
Collector Voltage Ref. o ROIIX., « o4 s saai i oas o now e s a1 0 0 S P .. 0 Volts
COLIBEEOT (CWIEIE .y oo ioh /5 56 56 56 @ % 5 0 i e o o ) 53, 0 300 00, T S PR 190 T8 g 1.2 Amps
Pulge Width .. e B ST AT 5x8 e e ok BE BB B BN B B BB e AR mE A S e Y R e e s see 20 UBSE Max,
DUty CYele oo eminaeiss 5 B e e T R e 8 B R e e e e T e e e s el s e e s sawes w01 Mask,
Gaif (Satusated) . ..ot 6 e sl a6 fos damasl s o 5 e 20 6 55 RS S 918 W R0E RSN TR R G 08 e e 8 40 db
Gain, (Srtall SARIAL) o o o e ave s oL svansi s o s o wors = el 3 RIRS, 55 B8 59 S50 0 To §09 B0 S0e, With: G R, e wite R 44 db
RE Output (Saturaled) e mine s i b she s s o o % R BT A B R W R A6 e R R e s 1,250 Watts
Gross Smiall Sighal Gain Vatlation uy w e e s om s e s e o g & 606555 58 315 55 918 518 958 sTe §73 dia s 414 aitg i 4 db
Saturated Power VATIALION . s & o w e mis oo s o s wim o w00 650808 818314008 81 80 810 86418 88 800 88 608 408 818 88 870 8 1.5 db
Fine Small Signal Gain VarTation . wwm e s s e e s s s e s oo esiow s osbe sobis s 668 553880880 2 db
Tt VISWRL CCIOLA) 5 oo oo s 50 107 150 0.0 0 15 26 0 o o B3 T 8 57808 50308 8 0 o 06 8 21
TYPICAL OPERATION

Outpiit VOSWR. UG OLAY /s 518 %10 5005 w58 8150 5601w/ t0 ot is 510 1 1010 s s s s 811855163 Y 115 8 413503 1 31 a1 s o OISy it a BN 3T s o4 a8 sh'o ks o 2/1

Insertion Loss (Hot and/or Cold) v . e essssessssssessisssessssassssnsanssssossans 60 db Min,

An equalizer is recommended to minimize small signal gain variations.

NOTE: All Voltages are referenced to the cathode.

The 8609 is a broadband, X-band periodic per- minutes for heater warmup.
manentmagnet focused helixtraveling wave tube. 2. Ceid Bias of -90 volts

This tube is of a ruggedized ceramic-metal con- ) ’
struction, permitting operation in hot, cold, and 3. Anode voltage.
highaltitude environments. Cooling at high duty 4
cyclesis accomplished with forced air. The tube '
has minimum gain of 40 db with one kilowatt of

r.f. output. Tube operation is controlled by

means of a grid which is dc biased at -90 volts CAUTION: Under no circumstances is anode
with respecttoanegative cathode dc voltage which voltage to be applied withoutdc grid bias. Under
is in the range -9,500 to -10,500 volts. Anode po circumstance is positive grid pulse to be ap-
and helix are at ground potential. The collector plied to the tube without anode voltage. In both

is isolated to permitoperation at ground potential cases, the tube may be permanently damaged.
within 150 volts. The positive grid pulse voltage

applied, (measured with respect to cathode) is
specified on the tube along with the anode voltage.
Voltages are applied to the tube in the following
sequence:

Grid pulse voltage.

Note: Itis recommended thattube operating point
be established by viewing peak collector
current to ground without rf drive rather

1. Heater voltage - allow a minimum of 5 than precise setting of grid pulse voltage.
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MICROWAVE AND POWER TUBE DIVISION

8609 TRAVELING WAVE TUBE

TYPE 8609 PERFORMANCE WITH EQUALIZER
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Preliminary Data* ISSUED 6/68

@ QKW1542 TRAVELING WAVE TUBE

The QKW1542 traveling wave tube employing a
unifilar helix type wave propagating structure is
apower amplifier for operation inthe 7000to 11,
000 GHz frequency range. The power output is
approximately 1.5 kilowatt with an average gain
of 40 db and the tube is conduction cooled. It is
designed for pulsed operation with a maximum
duty cycle of .02. The input and output fittings
are designed to mate with TNC Male type con-
nectors. A permanentmagnetprovides the mag-
netic field and is integral with the tube.

ELECTRICAL DATA GENERAL

Heater Voltage (8¢ 0F de) « v v v w v ww oo oo PR EE AW RRE # e R o @ e R 6.3 Volts
Heater Current at 6.3 Volts . ... .. Sk i B i ey ok s prriets ke el e Sl e e N 3.5 Amps
Cathode Pre-Heating Time (before application of beam voltage) .......... v e e 2 min,
MECHANICAL DATA GENERAL
Base and Physical Dimensions .« ww s oo o @ s o 5 @ ' o & & @& € 5 @ ® & «+.. See Outline Drawing
Mounting Information Any Position . ..... R L Y See Outline Drawing
Cooling DAt o w i w o oo o 86 % 5 & & & 8 6 (8 % 16 % 5w oy e i e e fe i e s e i v ke i i e 75°C Ambient Max.
Conduction Cooled
RF Input and Output Impedance and Type Connector .. .... ... « s+ 55 50 ochms, TNC Female
Welpht c:insvsssncronpaspssnsn SRR EE R R R EEE Approximately 6.0 1lbs.
ABSOLUTE RATINGS
Heate? SUBEE CUBTEAE. W i w0 w0 v 0w @@ &5 @ « 6@ % § 5@ 5% 8% 668575 &% 5 cv+ev.. 13 Amps max.
Heater~Cathode VIOITAEE & o v v v v o o5 5% o » 5 5 5405 « 85 5 55 % & 0368 aisdds die 0 Volts
Cathode 'CurZent. . .. .6 cwi e® s @ 2@ - 887 6% 55 5,5 8585 5% 66 § 9533535 % 3 2.0 Amps max.
Helix Violtage . w cnsem s @585 3 65§ 888555 5858 TR R EE 12,000 Volts max.
Helix Current ........... 51 B Blllee: B 5 G) 11 61 s G 1 s e 1 il D S T B TR I P 0.8 Amps max.
Grid Voltage ....... O LA BT B E AT B E Tt e At o e w.s . +290 Volts tnax.
Grid Current . . ., b GErnt bt nEninah et bEER T E BT ol s B 0.4 Amps max,
Cellectoy Voltage (Ref, to heli®) , . . nvurnosnnv s o w0 ks 0 o B TR 100 Volts max.
Collector DiSSipation s o s s s sis v a8 s 8 5 8 m e 68 8885 56 v W R R s e 180 Watts max.
Collector (and/or other critical element) Temperature . . .. .. .. oo v v v v v 125°C max.
Input RE POWEE &, xuwuwvwbwss e T T L e e e e b 10 Watts max.
DALY CPCLE o o o s 5 5w s 6 3 8 @ 5 5 6 % & & w0 8 e st e o ww e s w e e e e e e e e e e e e e e e .02 max.
Altitade | L v i s s v SR S ARE AR RGR A SRS RS0 .... 70,000 Ft. max.

RAYTHEON COMPANY - MICROWAVE AND POWER TUBE DIVISION - WALTHAM 54, MASSACHUSETTS

*The specifications for this device have not been finalized. For current information contact the nearest Microwave and Power Tube Regional Sales Representative.
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QKW1542 TRAVELING WAVE TUBE MICROWAVE AND POWER TUBE DIVISION

TYPICAL OPERATION - PULSED

Operating Frequency Range .« s s o o s o s 5 s o s 8 s 0 o o o o o = oo T R I R T 9.0-10.0 GHz
Cathodée CUTFENE o ww v w e oo b oo s ww e oo ST R W w R e LR, 2.0 A
Helix Vqltage ...... R L TR T . 6 @ @ R R e b e 8 By 10, 000 Volts
Helix Cufrent . v oo T A S 7 0 e e et S @l 0.2 Amps
Grid Voltage o ww o o w s e o061 0 T B W S (e T T et g i o eionss agomss ot UG At &t 8t @ +270 Volts
Grid 'Current ..« s s R N L Ll L L e N T L 8 8 6 W 0.35 Amps
Collector Voltage Ref. tohelix .. ...... Y T TrrrEreEr T E L 0 Volts
Collector CGUBTENE 4 o 5w o s s oM s S8 0T 68 S0 FE B B i (8 (o) da ey <a) <o) 0 w8 o & @ G 1.2 Amps
Pulse Width - « & w 5 5 o v s i i oy B 48 e e e P e B 1 T B 51 G TR g <81 481 ) oo 9w 10 pgec Maxi
Duty Cycle . 5 ¢+ » R e e e e B R e R B o3 5 1 ik s e oA e et PO T —— .02 Max.
Gain (Saturated) .o o wvo osweinow s GE R SRR R ARG e i e ) e AR ... 404db
Gain (Small Signal) s i oo e s se s vaes CEE R s EE ey RS 5] 3078 /81 T R By e . 44 db
RF Output (Saturated) . ......... T T Y O 0 e
Gross Small Signal Gain Variation ,............. S 52 3% % %) 5 &0 51 51 5 50 5 SR TR 4 db
Saturated Power Variation ,........ T L EELEEE R EEELEE & 3 1 30 0 51 0 o1 0 enm ey ane  16ae0. A
Topnd VISWER: (COLa) 5005 & 5 sses) 5 s 5 o s el 9 5 ai o o o o wi w0 m i o3 5 o051 1 5150 51 81 508 T R TR 271
TYPICAL OPERATION

Oubput VEWR [Cold) ucvsxvsssassssnsscisn s s s aRBau R e UE s BE B8 b E By 8) » 2/1
Insertion Loss (Hot and/or Cold) .. ......o0oveveessnees wEwEE e .e... 60 db Min,

An equalizer is recommended to minimize small signal gain variations.

NOTE: All Voltages are referenced to the cathode.

The QKW1542 is a broadband, X-band periodic C. SetPi (rf)to 9.5 GHz and adjust to 1.0 mW
permanent magnet focused helix traveling wave :

tube. This tubeis of a ruggedized ceramic-metal 1R, Rranp b W ha Ry

construction, permitting operation in hot, cold, E. Raise ec and observe Po

and high altitude environments. Tube operation . : ;

is controlled by means of a grid which is dc biased Bu aipust-Hves tor west Fo ot oabed b uniiives
at -90 volts with respect to anegative cathode dc G. Observe Po across band of 9.0 - 10. 0 GHz
voltage which is in the range -9, 500 to -11, 000 and reoptimize Ews and ec to obtainthe best
volts. Anode and helix are at ground potential. performance across the band

The collector is isolated to permit operation at
ground potential within 150 volts. The positive
grid pulse voltage applied, (measured with re-
spect to cathode) is specified on the tube along
with the anode voltage. Voltages are applied to
the tube in the following sequence:

CAUTION: Under no circumstances is anode
voltage tobe applied withoutdc grid bias. Under
no circumstance is positive grid pulse to be ap-
plied to the tube without anode voltage. In both
cases, the tube may be permanently damaged.

VOLTAGES APPLIEDIN FOLLOWING MANNER Note: Itis recommendedthattube operating point

be established by viewing peak collector

A, = 6. . :
Bet BE = 3 ¥ current to ground without rf drive rather
B, Set Grid Bias (Ec)=-90 V than precise setting of grid pulse voltage.
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MICROWAVE AND POWER TUBE DIVISION

Note 1:

Symbol Definitions:

Ec

QKW1542 TRAVELING WAVE TUBE
bR SR R R

Grid Voltage (bias)

Ews

Eb

Helix/Shell Voltage

Pb

Collector Voltage

Pi (rf)

iws

tk_

Collector Dissipation
R.F. Power Input

Helix plus Shell Current

Cathode - Conditioning time neces-
sary before the application of high
voltage Capital letters denote D. C.
or steady state values while lower
case letters denote instantaneous
or pulse values

Peak Grid Pulse Voltage

Peak Collector Current

Peak Grid Current

Peak Cathode Current

Peak Power Output

OUTLINE DRAWING

e 1850 |
MAX.

218 DIA.(6 MOUNTING
{206 1o ES ) THRU

\

l.__ 1700
M

VIEW "A-A"

REF. PLANE
AT

REF. PLANE "'A'"' PASSES ALONG THE FACE OF THE MOUNTING SURFACE AS SHOWN
REF. PLANE "'B'' IS PERP. TO PLANE ""A'"' PASSING THROUGH THE AXES OF HOLES

L

@ —=9 ¥ @
455 |
('425 {438
PN 1 Vo
\f’ ¥ A
AT

A
]
Q

:

i
3

883

4965

4865

12.375 MAX.

X! & "Y' AT PLANE "'A",

REF. PLANE "'C'' IS MUTUALLY PERP. TO PLANES "'A'' & ""B'' PASSING THROUGH

THE AXIS OF HOLE "'X'' AT PLANE "'A'",

NOTES
1. RF INPUT
2. RF OUTPUT
3. THESE CONNECTORS TO BE TYPE TNC
4. HEATER CATHODE CONNECTION (YELLOW)
5. HEATER CONNECTION (BROWN)
6. GRID CONNECTION (GREEN)
Ts
8.
9.

COLLECTOR CONNECTION LUG TO ACCEPT A #6 SCREW
GROUND CONNECTION LUG TO ACCEPT A #6 SCREW
DIMENSIONS WITHOUT TOLERANCES ARE NOMINAL AND ARE GIVEN FOR

INFORMATION PURPOSES ONLY

—
o

PLATE.

A WHITE THERMAL COMPOUND HAS BEEN APPLIED TO THE TUBE MOUNTING
SURFACE. THE PROTECTIVE PAPER COVERING THIS THERMAL COMPOUND
SHOULD BE REMOVED JUST PRIOR TO MOUNTING THE TUBE ON THE COOLING

PAGE 3 of 3
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The technical information on this data sheet is of a proprietory
nature and is furnished as a customer service for private use only.

QKW 574 OBJECTIVE
DATA SHEET

The QKW574 traveling wave amplifier is de-
signed for pulsed operation in the UHF frequency
band. The tube is conservatively rated for 30 db
gain over a 30% frequency band at 3.0 kilowatts
peak power. It is ideally suited for broad band,
frequency diversity systems.

The tube requires a solenoid for the magnetic
field. Two external terminations are required
for the slow wave structure.

This objective data sheetis intended only to ac-
quaint the reader with the basic characteristics of the tube and should
not be used solely in the system design. Detailed information may be
obtained by contacting the Product Programs Department, Microwave and
Power Tube Division, Raytheon Company, Burlington, Massachusetts.

GENERAL CHARACTERISITCS

Typical Electrical Data

Heater Voltage .uevevecsseccessoscsccsesssss 0.0 Volts

Heateér CUrPenf susnsssssssusnnwsmsnsos ws s 0s0 Abaperes
Cathode Heating Time sscisivsissnsssssssssss 2 Minutes
Frequency Range€..ceeeecesesscscsccsecseasss 510-690 megacycles
Peak POWET cossesssnsescnnsnsmsscssessssnes 20 kilowatts (min,)
Average Power Output.ssssssesssosssasssnss &7 Watts (min.)
Magnetic Fleldssssusasn s wavnasanwsavnsvsos s 650 Ganss

Polee With . cvsnsens snawsesrs sens nerensnny Bs0 TESE

DUty CYClE sussvussansmsansnssonosusssnuass =009

Pulge Voltage seenuvansssmansen anns s os da wa s L0 WI1OVOILE

Pedk CUrrent .ccoscsssonssveransenssnesnsns oy D AMperes
POrvesnte ccisvsssissnonssin us be o s wn nasnw oed 0P

Load VOWER. vissvis snen sisasen s an swus vu vs s s Lad Masc,

Mechanical Data

Overall Dimensions ....eeeeeceecsecececeseess See Outline Drawing

Net Welght csvssssnssssssussnsanusanasvunnas L8 Pounds (appiros.)
COOLING: 5 n moins s sis ol se sisss b8 ies snn pib s npn s  Lalgrid

RE CoUPlINg we v s sis wm o nm s o v nw swsoemams  LyPe N

Mounting' Position.s ssws swes owas wn o5 swes veses SOF

Magnetic Fleld ..ouvevnsesnrwrssnsosennsesss SOLEmoid
Termination. cs veee siwos oo sinsmessnsnssensnsss Birtd Model BOA or equiv.

6/63
RAYTHEON COMPANY | Microwave and Power Tube Division | WALTHAM 54, MASS.

The specifications for this tube have not been finalized. The tube is in the development stage and is available for engineering analysis

purposes only. This engineering information and/or delivery of sample tubes do not imply availability of tubes with the same electrical
and/or mechanical characteristics. Changes in ratings and/or dimensions may be made at our discretion as deemed advisable by

manufacturing experience or other considerations. For current information concerning this tube contact the nearest Microwave and
Power Tube Regional Sales Representative. )
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The technical information on this data sheet is of a proprietory
nature and is furnished as a customer service for private use only.

o QKWS575 OBJECTIVE

DATA SHEET

The QKW575 traveling wave amplifier is de-
signed for pulsed operation in the UHF frequency
band. The tube is conservatively rated for 21 db
gain over a 30% frequency band at 300 kilowatts
peak power, It is ideally suited for broad band,
frequency diversity systems. This tube requires
a solenoid for the magnetic field. Two external
terminations are required for the slow wave struc-
ture,

This objective data sheet is intended only to ac-

™ quaint the reader with the basic characteristics of
this tube and should notbe used solely in the system design. Detailed information may
be obtained by contacting the Product Program Department, Microwave and Power Tube
Division, Raytheon Company, Burlington, Massachusetts.
GENERAL CHARACTERISTICS
Typical Electrical Data
™

Heater VOllAEE <ssssepsnssssnsssensenssaswseans voisssdd YOLUS
Heater CUTTent s uosissnss snas sosmnmsnnashunans sebit vy fal SInperes
Cathode Heating TiMe, cuvs as s swismsmeins swsos wese soss e O Mihutes
Frequency RANEE, vossvesessensesssrssssessssssssnsss 510=~690 Megacycles
Peak POWEE yunsnsosvsssmowsvsasmanassssosbssnssnsse 500 Kilowatts {min. )
Average Power DUl ¢osmyeons vnmemons naswnens s cre s s 000 Watts (mnin, )
Magnetic Field . sovnsnnmannsnvams saneesvs fespsspsssnavs 210 CrANSS
Polse Widthissssssssessssscuss sevasanns sunsasnnnsvnrss (o0 USEE
Db BFElE sus wwwsssns sems soes senwnnishesssiseseens »I0DH
Pllee Voltae s usenssvvcnmsnsnrsnns smans nyxs waesnsss s 20 Kilovolts

N Peak iCurrent s sses aves snes eeen & olemaase s ae % s mis w s wie s DO dMNpPETES

PEPVEATICE o siors o610k o6 &5 565088 6@ 50059 s B W swms e awee s Gl UP
Load VSWR,.

® 5 % 006000209 000000 0T OO e 0L P0 LSS LECELOS TS I'S(max°)

Mechanical Data

Overall DimenSions ® © 0 0 0 2 0 0 6 00 0P OO S LN e e 0P e See Outline DraWing
New Weight ® 0 0 0 9 P H S S QP O O PO N OO PSS L NP e e 60 Pounds (approx. )
COOIing ® 8 2 0 0 0 0 0 ® 0 P 0GOSO B O SO S PSR C O O e e 0000 Liquid

7/8'" coaxial line
1 5/8'" coaxial line
Tube Axis Horizontal

Input coupling. ® 0 9 6 0 0 0 5 5 P P S S P O PO OO P O L SO e L0000
Output Coupling ® © 0 9 9 0 0 0 O O P O O P OO ST SO P PSSP eSS0 e s
Mounting Position ,

Magnetic Field,, ... .0oeeereereasncecsscnsnnsssassss, S0lenoid
Termination |, ., .. .eeeeeesssssesssscsccsssssssssssss Bird Model 82A or
equiv.
™ 6/63

RAYTHEON COMPANY | Microwave and Power Tube Division | WALTHAM 54, MASS.

The specifications for this tube have not been finalized. The tube is in the development stage and is available for engineering analysis
purposes only. This engineering information and/or delivery of sample tubes do not imply availability of tubes with the same electrical
and/or mechanical characteristics. Changes in ratings and/or dimensions may be made at our discretion as deemed advisable by

manufacturing experience or other considerations. For current information concerning this tube contact the nearest Microwave and
Power Tube Regional Sales Representative.
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OUTLINE DRAWING
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NOTES

1 - REFERENCE PLAN "A" IS A PLANE PASSING THRU THE AXIS
OF REF "Z'" AND THRU THE AXIS OF DIA, "P'",
2 - REFERENCE PLANE "B'' IS A PLANE PERPENDICULAR TO REF
PLAN "A'"" AND PASSING THRU THE AXIS OF OF REF DIA, "Z",
- INPUT HELIX TERMINATION,
- OUTPUT HELIX TERMINATION,
- RF POWER INPUT
- RF POWER OUTPUT
COOLING CONNECTORS, 37 FLARE TO MATE WITH 3/4-16 FITTING.
- COOLING CONNECTORS, 37°FLARE TO MATE WITH 7/16-20 FITTING,
- HEATER CATHODE CONNECTION
- HEATER CONNECTION
- GROUND, 1/4-20 ON 5.950 DIA, B.C.
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RAYTHEON COMPANY MICROWAVE AND POWER TUBE DIVISION WALTHAM 54, MASS.
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