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TOSHIBAPULSED KLYSTRON

Licchion Tubwe Device & Founyunent AMPLIFIER
E3730A

TECHNICAL DATA

Toshiba E3730A is an S-band high power
pulsed amplifier klystron designed for linear
accelerators,

The E3730A delivers 50Mw peak output
power with a power gain of more than 50dB and
with efficiency of 43%.

The elecron beam is focused by the
elsctromagnet VT-68922.

A dispenser cathode with high reliability
promises long tube life.

GENERAL DATA

Electrical:

Cathode: + + + + ¢ e on v e s e e e e Dispenser Type
Heaeroltagc“’ .................. 18 V
Heater Cumrent®  + + ¢ ¢ v e rnn e e e e 18 A
Heater Surge Cumrent®™ = = ¢ @ r v r e 40 A
Heater Warm-up Time  * + * » * © 0 7 » ¢+« + Min.60 min,

Frequency .................... 2856 MHz

+ The informetion cantalned harein is prasantsd enly #s o guica for the applicatiens of our produots. No respensiility 1 assumed by
TOSHIBA for shy infringsmants of patents ot other rights af the third perties which may result from its use. No license 1z grantad by
inplioation or otherwise under any patent or patent rights &f TOSHIBA or others,

* The Informatian contained hareln mgy Ba ehanged withaut prior native, 1t {8 theratare sdvinbls to
asntaar TOSHIBA detore procending with the dasign of squipment Incorpoareting this produst,
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E3780A

Mechanical:

Dimengiong: » »» % % » x o & & & &6 v+« « « See Quiine Drawing
Jon Pump®¥® .o §  Imin.
Focusing Electromagnet™® + « + « « . Toshiba Elecromagnet VT-68922
Mounting Position + + + ¢+ ¢ 0 oe e e Vertical,Cathode down
NetWelght =+ - ¥ 2 nm=m@a 2 & & 0 o 5o Approx. 140 kg
s - v cr s Required”

RF Connectlon:

Inpat = < » = M@ v » = & » . ¢« + - Coaxial, Type"N"

Oufpyt =~ = = 2w > = =&~ & WR234<"<”,SLAC Type Flange 'Female"
Coollng:

Cathpdey * < » smommway & &k & & &4 4 RN R
Body and Coilector; 4 & au @ 6 & @ & 3 % & 5 § 498 3 o Water”
FlowRatse =+ = @ o 2 » & ¥ & ¥ em# s 9 ©» + Min. 30 lmin,
Pressite Drop * & v s mw s @ v 4§ Approx.0.29 MFPa

(3 kgflem?

Waer Pressure <% & @ s @ w i ox @ 4 83 Max. 0.98 MPa

(10 kgffem?®

Water Inlet Temperature  © =« =+« 0 00 Max. 35 T
Warter Connector  + ¢ ¢ vt e « » + « PT 1/2" Female

Min. Max. Units
Heater Volage™™ - « v v v oo o 20 v
Heater Current™™ -+ - .« .o - 20 A
Heater Surge Current®™ - =« « = - - o e 40 A
Heater Warm-up Time - -« + = « 60 " min.
Peak Beam Voltage™"? Wl 3 50 e 395 v
Peak Beam Inverse Volage"™”  + » + + - 1100 kv
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E3740A
Min. Max. Units
Peak Beam Current®™™® .+ v o v v v -55 400 a
Peak Drive Power™” I 1000 W
Peak Qurput Power =« + v ¢ o 0 0 e 52 Mw
Average Output Power  » + =+« + 0 0 — 10.5 kW
Collector Dissipation ~ + + + + « =+ @ 35 kw
Pulse Width(Beam Voltage)®"® - - - « - 6.5 us
Pulse Width(Output Power)®®  « « « « » 4 Hus
Pulse Repetition Rate AR R R S0 pps
Load VSWR™ « « « v v v oo v e 1.4:1
Coolant Flow!™ « « v v v v v v v v 30 V/min.
Waveguide Pressure® -+ - - - o 0 - e 6.7%10" Pa
(5% 10" Torr)
TYPICAL OPERATION
Units
Frequency = = = « ¢ st ocos e s e e e s 2856 MHz
Peak Beam Voltage - « » « = = & = ¢ oo w0 0 5 s 312 kv
Peak Beam Current * » @ ¢ ¢ & ¢ o v w0 % § o § s 362 a
Peak Qutput Power « + » + v v JE LN B 51 Mw
Efficienty +» » » ' # & 4 T & 3 ¢ HA@HE & B % » 45 %
DrivePower - + + ¢ = ®» = = o 0 0 b 2w 00 a s 366 W
Gaiﬂ P T T Y S S S 51 dB
Pulse Width(Beam)  « + ¢« ¢« o v v 0o e 0 e 5 3 6.2 Us
PulseWidth(cf) + » ¢ o o 0 v 0 v 00 e @R E K 4.0 Us
Pulse Repetiion Rata  + « « =« » v v 0 0 v v v 0 50 pps

ACCESSORIES (necessary, but not delivered with the tube)

Focusing Electromagnet * * » « ¢ » + + + v v v v «+ +  Toghiba VT-68922

Ior: Pump Power Supply » ¢ ¢ # ¢ ¢ ¢ ¢ ¢ o 0 o v v Toshiba VT-69009-3
Ion Pump Magnet =+ » « « « « =+ R ESEERE Toshiba VT-6906%
Xeray Shield kit =+ ¢ ¢ v v v v 0o v v v v 00000 Toshiba VT-6906%¢

Toshiba VT-69064

LmingAttachment [ N D I T D D R R D R D A R e ) TOSh.ibaVT~69055

(3.5%V)
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ES8730A

Notes:

Note (1):  When the heater power is applied to a cold wbe , the heater voltage shall be
adjusted from zero to prescribed value so that the heater current should not ex xted
40A. This value of heater voltage shall be maintained for at least 60 minutes prior
to the application of beam voltage. The liquid coolant flow must be operiting
whenever the heater power is applied.

Note {(2):  An ion pump shall be an integral part of each tube. This ion purnp shall opera:t at
+3300 Vde £300 Vdc from a high impedance power supply capable of delivering
10 mA. For normal tube operation, the ion pump current shall be less than
4L Adc. Because of the size of this tube, it is not abnormal to observe chang:s in
the internal vacuum during storage. To be able to put the stored klyswon iato
operation quickly, the klystron ion pump be operated all the time.

Note (3):  Interlock should be provided io prevent application of beam voltage, unless the ion
pump curren! is less than the normal operating value.

Note (4). To operate the ion pump, & specific magne: is required. Unless specifici in
contract, the magnet for the ion pump will not be provided with the klystron.

Note (5):  The focusing solenoid must be cooled with water.

Note (6): Interlocks should be provided to prevent application of beam volage urless
solenoid coil current are within = 5% of the specified value. Interlocks in the
liquid cooling system should prevent the application of solenoid voltage, unless
the liquid coolant flow is at, or above the specified minimum flow rate.

Note (7):  Unless specified in contract, X-ray shields will not be provided with the kiystron.
X-ray radiation can be reduced down to 20 1 Sv/h measured at 0.3 meter from
tube surface, when the Kklystron is operated with the specific focusing
clectromagnet VT-68522 and X-ray shield kit. The value does not mean ths X ray
intensity which is definitely harmless to human body, and does not give any
guarantee of X-ray intensity radiated from equipment using the klystron. Fead
OPERATING HAZARDS in this technical data.

Note (8). The output waveguides shall be operated in vacoum.

Note (9):  Interlocks should be provided to prevent application of rf drive power, unless the
pressure in the ourput waveguide is less than 6.7 X 10”°Pa (5 X 107 Torr).

Note (10): By de-ionized low conductivity water. The maximum inlet water pressure sha.l not
exceed 0.98MPa (10 kgf/em?).

Note (11): Interlocks in the liquid cooling system should prevent the application of heater
voltage and beam voltage, unless the liquid coclant flow is at, or above the
specified minimum flow rate.
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Note (12):

Note (13):

Note (14):

Note (15):

Note (16):

Note (17):

Note (18):

Note (19):

Note (20):
Note (21):

Note (22):

Note (23):

Referring to paragraph 6.5 of MIL-E-1G, those value are baged on the "absolute
system" and should not be exceeded under continuous or transient condition: . A
single rating may be the limitation and simultaneous operation at another ra:ing
may not be possible, Design values for systems should include a safety factcr to
maintain operation withia ratings under voltage and environmental variation.

All voltages except heater voitage and ion pump voltage are referenced to the
cathode, The ion pump voltage is referenced to the tube body. The wbe by
must be firmly ¢onnected to the ground.

Interlocks should be provided to prevent application of a beam voltage unless
the heater voltage and the heater current are within £ 5% of prescribed value ,
and have been applied for the pericd of time specified in Nota (1).

The electron gun insulator shall be immersed an ingulating oil.

Interlocks should be provided to prevent application of beam voliage grealer
than 5% above normel operating value, as well as preventing exceeding the
Absolute Ratings.

Interlock should be provided w prevent application of beam voliags, unless
inverse beam voltage is less than the Absolute Ratings value.

Interlocks should be provided to prevent the cathode(beam) current fror:
exceeding values greater than 10% above normal operating values, as well as
preventing exceeding the Absolute Ratings.

Interlocks should be provided to prevent the application of beam voltage, unles:
inverse cathode(beam) current is less than the specified value.

Drive power is defined as the power incident to the klystron,

The beam pulse width (duration) shall be measured between the 75% point of
the beam voltage pulse.

The rf pulse width shali be measured between the 3 dB point of the rf outpa:
pulse.

QOutput power is measured under a load VSWR 1.2:1.0 maximum.

'99

E37U0A
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ES37T80A4A

CPERATING HAZARDS

Reed the following instructions and take all necessary precautions to prevent personel from
hazards. Safe operating conditions are the responsibility of the equipment designers and thi: users
of such tubes .

(1) High Voltage

This tube operates at voltage that can be deadly .

Equipment must be designed so that personnel cannot come in contact with operating voltges.
Enclose high-voltage circuits and terminals and provide fail-safe interlocking switch circuits t> open
the primary ¢ircuits of the power supply and to discharge high-voltage condensers whenever access
into the enclosure is required .

(2) X-ray Radiation

Klystrons operating at high voltage may emit X-ray radiation which is harmfu! to human body.
Never operate the xlystron without adequate X-ray shields in place. It is equipment manufacturer's
responsibility to check the X-ray mdiation inensity and to furnish any additional pro ection
necessary 10 meet all required safety standards when the tube is operated in the equipment. X-ray
shields must be provided not only for the klystron but also for pulse transformer tank and klystron
modulator. Check the X-ray intensity by regular period and when any charge related o -ray
radiation was made.

(3 YMicrowave Radiation

Exposure of the human body to microwave radiation in excess of ImW per square centirr eter is
unsafe and can result in blindness or other injury. Personnel must be fully protscted from the
microwave energy which radiates from this device. All input and output rf connectcns ,
waveguide flanges , and gaskets must be rf leakproof and properly engaged. Never opera e this
device without a microwave-energy-absorbing load while this device is energized .

Equipment must be designed to protect all the personnels from the hazards. The labe s and
caution notices must be provided on the equipment and in the manuals warning clearly of these
hazards .
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E378304A

OUTLINE DRAWING
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£3730A

VT-68922 OUTLINE DRAWING
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