Product Information Pl

Industrial RF Heat Equipment
Uses (FHi&) (26 H R JE B L i)
Frequency (J& %0 100 MHz (Max.) TRIODE
DC Plat'e Yolt'age(F%fﬁﬁ}—) 14 kV (Max.) E3140
Plate Dissipation (PHR$E %) 35 kW (Max.) )
Output Power Class C (Bt 77) 60 kW Water Coohng

GENERAL DATA (—fEEH#)

ELECTRICAL (BXHEH)
Filament : Thoriated Tungsten (747 AVF :+ NMUAZLT AT )
Voltage (F&J+) 8V
Current (FBHT) 185 A
Maximum Surge Current (5 RXB#FFET) 560 A
Transconductance (Ib=2A) (FHA.2V 474/ R) 35 mS
Amplification Factor (Hihg=R) 20 -
Interelectrode Capacitances (BEMRMFHERE) :
Grid - Plate (7'} — B5#ii) 29 pF
Grid - Filament (7'} —747 A/ 78 pF
Plate - Filament (PG48 — 747 Av/}) 2 pF
Frequency for Maximum Ratings (fif Fi 7] 5872 B K JE 1K 250 100 MHz
MECHANICAL ($$# 80 E#2)
Overall Dimensions (#ME~115)
Length (£5) 341 mm
Diameter (Max.) (F KEFER) 150 mm
Mass (& &) 5.7 kg
Mounting Position ({# {7 1&) Vertical Plate Down (FEE AR T)
Cooling (#3#H)
Plate : Water Cooling (5% : 7K#)
Min. Flow rate (fz/]Mit &) See page 5. (7T E&M)
Maximum Water Temperature at tube outlet (JE/K = 1RE) 55 C
Maximum Water Pressure at tube inlet (AZKE /£ 77) 0.6 MPa
Terminals : Forced Air Cooling (i 5558 il Z214)
Minimum Air Flow (& /NEE) 1 m®/min
Maximum Tube surface temperature (& & BEVE ) 220 °C
Accessories
Nozzle for water—cooling Jacket VT-26118 or VT-26119
Filament Terminal / Filament—cathode Terminal VT-29138 / VT-29139
Filament Terminal Connecting Strip VT-29141
Grid Terminal VT-29140

* ZOEBHIEHL ThOIEHIT, REORKRHEE- SN ZHRA T 2720 0b 0T, ZOMNTERL TY AR O =F O TEFTHHEZ O
DOHEFNZRTDERAE, ULFTRAEDFHHZITILDO TIIHV EH A,
* L FHIIZEDVRKE T LI HVET, THAICHTo> ULFv /BB T A ARSI T <TEE0n,

% The information contained herein is presented only as a guide for the application of our products. No responsibility is assumed by Canon Electron Tubes &
Devices Co., Ltd. (CETD) for any infringements of patents or other rights of the third parties which may result from its use.
No license is granted by implication or otherwise under any patent or patent rights of CETD or others.

* The information contained herein may be changed without prior notice. It is therefore, advisable to contact to CETD before processing with the design of
equipment incorporating this product.

| No. PENJA-E3140 2022-12-07 RevO |




RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR

—Class C Telegraphy—

(ERER BB ROWNCHIR CRER)

ABSOLUTE MAXIMUM RATINGS Gt R ERK) -

Continuous
(EEfoEfsE )

Frequency (J&5%%) 100 MHz
DC Plate Voltage (B5HR B &)

up to 30 MHz (5% X 30MHz) 14 kV

from 30 to 50 MHz (30~50MHz) 10 kV

from 50 to 100 MHz (50~100MHz) 7.5 kV
DC Grid Voltage (7')y N EL FEIE) -1500 V
DC Grid Current (7' v B &)

at full load up to 30MHz 1.6 A

off load up to 30MHz 1.9 A
Plate Dissipation ([54iR4H ) 35 kW
Cathode current(hY—h & i) 12 A
Grid Dissipation (7))

up to 30 MHz (K 30MHz) 820 W

from 30 to 50 MHz (30~50MHz) 700 W

from 50 to 100 MHz (50~100MHz) 600 W
Grid resistance(”")y N #iHT) 12 kQ

TYPICAL OPERATION (Bh/EH) :

Frequency (J& % %%) <30 MHz <30 MHz
DC Plate Voltage (B IELji &5 ) 12 kV 12 kV
DC Plate Current (B5HR BT 2 i) 6.3 A 5.2 A
Plate Input (F5# A 77) 76 kW 62.4 kW
Plate Output Power (548 /1) 60 kW 50 kW
Plate dissipation(f5fii$E 5%) 14 kW 11 kW
DC grid current (/')y} E i &) 1.2 A 1 A
Grid dissipation(Z')yN#82%) 470 W 350 W
Grid resistance(7" )y #551) 920 Q 1000 Q
Feedback ratio(74—k v/ kL) 14.5 % 12.7 %
Oscillator efficiency(B{E%) ) 79 % 80 %
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DIMENSIONAL OUTLINE
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Water cooling

The power grid tube is operated by applying the necessary input power to obtain the required high—frequency
output. Since this entails a corresponding loss of power, appropriate cooling must be provided to prevent the
temperature of the anode, grid, and filament electrodes from becoming too high.

Also, the quality of the cooling water is very important for a water—cooled tube. If the water quality is poor, not only
will the cooling efficiency decrease, but also cause clogging inside the water—cooling jacket due to chalk scale
deposits, and corrosion of metal parts.

Water purity and cooling condition requirements should be as follows.

1. Cooling water and water quality
Distilled water or deionized water (pure water) should be used for cooling water.
If it is unavoidable to use tap water or industrial water, use water with a hardness of 107ppM or less, an
electrical resistivity of 5k Q —cm or more, and a hydrogen ion concentration of pH 7-9.

2.  Water quality control
It is recommended to check the quality of the cooling water by measuring electrical resistivity and pH at startup
and periodically.
(1) Electrical resistivity > 5k Q *cm
(2) pH 7-9

3. Cooling water insulation
For anode high—voltage systems, both the inlet and outlet sides of the cooling water circuit must be insulated.
The hose should be coiled or otherwise supported such they do not contact each other or any conductive
surface between the high voltage end and ground.
It is said that the corrugated tube length about 1m per 1kV.
For anode high—voltage systems, the nozzle component to be attached to the jacket should be VT-26119 with
an electrolytic corrosion prevention rod (electrolytic corrosion rod).

4. Direction of cooling water
Normally, install with the anode down. In this case, water in the cooling jacket should flow from the “INLET”
side to the “OUTLET” side. Conversely, when installing with the anode up, the cooling water should flow from
the 7OUTLET” side to the “INLET” side. If the water flows in the opposite direction, cooling may be
insufficient or pressure may be excessive, resulting in damage to the tube.

5. Flow rate
Filament power alone is sufficient to damage the tube in the absence water flow.
A flow meter must be installed in the cooling water line and connected to the interlock that prevents the tube
from being energized when the absence water is flowing and shuts off the power supply when the flow rate falls
below the minimum flow rate.
It is also recommended to connect an interlock that cuts off the power when the cooling water temperature
exceeds the maximum rating.
To prevent clogging due to chalk scale deposits, it is recommended to flow more than the minimum flow rate.
See the table below for minimum, recommended, and maximum flow rates for anode loss.

Plate Dissipation 20kW 25kW 30kW 35kW

Min. flow rate 150/min 19 0/min 230/min 270/min
Recommended flow rate 230/min 280/min 320/min 320/min
Max. flow rate 340/min 340/min 340/min 340/min
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Cooling water temperature

Insert a thermometer into the outlet line and inlet line of the water—cooled jacket, and control the temperature
of the cooling water on the inlet side to 35° C or less and the temperature of the cooling water on the outlet
side to 55° C or less.

Water pressure
Water pressure must be less than 0.6 MPa (6 kgf/cm2).

Cooling the grid and filament terminals
The grid and filament terminals must be forced—air cooled. The minimum air flow rate is 1 m3/min. The cooling
air should be clean and free of dust.

Cleaning of the cooling system
If acid or chlorine—based cleaning ingredients adhere to the water—cooling jacket, the metal may corrode.
Please consult us when cleaning the transmitter pipe including the water—cooling jacket.
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Operation and Handling

Since the power consumption of power grid tubes is generally high, the voltages applied to each electrode is high
and the temperature of the electrodes rises accordingly. Therefore, incorrect operation may result in personal
injury. In addition, it is difficult to determine the mechanical design strength of a power grid tube from its external
appearance. Therefore, all personnel who work with power grid tubes must have a thorough understanding of correct
operating procedures to prevent damage and must handle such tubes with extreme care.

System designers and personnel involved in performing work are responsible for ensuring worker safety.

1. Applications and objectives
(1) This product is intended for use in industrial equipment only. It is not to be sold to or used by the general
public.
(2) This product is not designed or intended for use in combination with equipment in which malfunction or
incorrect operation could lead to personal injury or death, such use is strictly prohibited.
(3) Refer to delivery specifications and engineering information issued by CETD to ensure safe operation of
this product.

2. Ambient conditions
(1) Store this product in a dry location (relative humidity < 60 %). Do not store this product in a location
where the temperature or humidity may change rapidly because condensation may form on the surface of
the product.
(2) A filter should be used because accumulated dust will lead to deterioration of withstand voltage and may
generate smoke or catch fire.

3. Precaution against incorrect or inappropriate operation

(1) If this product is operated with an excessively high voltage or current, X-rays exceeding the standard may
be generated. Never use this product with a voltage or current exceeding the rated values.

(2) Prior consultation with CETD is required if this product is to be used under conditions other than those
specified or if it is used for a new type of equipment.

(3) Before using this product, determine whether or not it can be used for industrial heating applications.

(4) Only qualified engineers are permitted to use, assemble, maintain, or check this product. Other personnel
are prohibited from handling this product.

4. Precautions for operation and maintenance
To ensure that the end user is aware of the safety precautions, include the descriptions given in the safety
precautions in the operations manual provided with the equipment or take other appropriate actions.

4.1 High voltage
The voltage applied to the electrodes of the power tube can exceed 10kV, which is deadly, and the
equipment must be designed properly and operating precautions must be followed.

(1) Safety features to be incorporated in the design
*The following safety features should be incorporated in the system design:
The equipment must be designed to prevent personnel from coming into contact with high circuit.
*Interlock switches must be provided on access doors, so that when these are opened for inspection or
replacement of the tube, power supply is turned off and high—voltage capacitors are discharged.
*The power supply cannot be turned on again unless the access boor is fully closed.
(2) Safety precautions for inspection and replacement to tube
It is preferable to request that the system manufacturer send an engineer to inspect and replace the
tube; if this is not possible, two or more qualified persons well-trained in electrical work can perform the
inspection and replacement. In either case, all power supplies must be turned off before beginning any
service procedure, and parts being inspected or replaced must be grounded with aground bar.
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4.2

4.3

4.4

4.5

4.6

4.7

4.8

High temperature

Although a cooling system is used, the electrode terminals are very hot both during and after operation. Do
not touch the tube just after turn off the power; wait until the temperature decreases enough not to be
dangerous.

X-ray radiation

At voltage over 10kV, X-rays are generated. X—ray radiation at voltages up to 20kV " 30kV is soft X-ray with
low penetration, therefore, it is absorbed and contained by the metal cabinet and by the glass bulb and metal
parts of the tube. However, the intensity of the radiation could become high enough to leak to the outside,
adequate evaluation of X-ray radiation for personal protection is necessary when designing the equipment.

Operating the tube

When the tube is operated for the first time or after long intermission, it is desirable to preheat for more than
15 minutes and to increase the high voltage gradually.

This operation is effective to improve and stabilize the vacuum level and ensure stable operation.

Mounting and demounting the tube

The mechanical strength of power tubes is actually fragile, even appear strong.

The internal structure of the electrodes, especially Thoriated filament, is easily affected by shock and
vibration. The mechanical strength of internal structure is same for ceramics envelope tube as that of glass
envelope tube. Therefore, careful handling is necessary for installing these tubes.

When mounting or demounting tube in the socket of equipment, special care should be taken not to subject
the tube to excess shock and vibration, such as trying to mount it into or remove it from a tight socket or by
touching the tube while it is hot.

This tube should be held vertically by holding anode or anode flange, and not to apply excess force to the
terminals, etc.

Connecting the tube

The lead wires connected to the tube must be protected from vibration and thermal expansion and cooling.
There must be no force applied directly to the sealed parts.

If the connecting socket is of the wrong size, it may cause improper electric contact, fall off during operation,
damage the tube during mounting and demounting, cause degrading the cooling effect. When tightening
terminals, do not apply excessive force to the seat parts. When connecting the tubes, do not solder the leads
nor attempt connection by winding bare wires to the terminal directly as this is very dangerous. Contact
CETD for the requirements of the proper accessory parts such as sockets, cap, etc.

Maintenance and inspection

We recommend that a record be kept for the operating conditions, and that periodic maintenance checks be
performed to ensure stable operation and maximum operation life of the tube. Record voltage, current and
electrode temperature, and the cause of fluctuations, if any.

Check the operation of the safety devices such as the overload relay, water relay and air flow relay. Confirm
that the tube is mounted correctly.

Attention should also be paid to environmental conditions, as high humidity and dust may damage the
external insulation of the tube.

Storage

When the tube is to be stored for a long time, pack it in the box and store the box in a location with less
vibration and low humidity, oriented correctly as indicated.

Vibration may break the filament or the tube; high humidity may damage the insulation of the valve base and
cause poor electric contact. Do not place the bare tube directly on the floor, even when remounting the
tube.

,10,
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4.9 Transportation
When the tube is to be transported, pack it taking the original packing method. Any other method may
damage the tube.

Precaution for Safe Operation and Handling

This operation manual describes the important information for preventing injury to personnel at manufactures
employing this electron tube, users, and other personnel, as well as for preventing property loss and for ensuring
safe operation. Fully understand the meanings of following indications and symbols before reading this manual and
observe all precautions for safe operation.

Keep this operation manual near the electron tube for immediate reference.

[Description of indications]

Indication Meaning
WARNING | Indicates a potentially hazardous situation which, if not avoided, could result in death or
A serious injury.
CAUTION | Indicates a potentially hazardous situation which, if not avoided, may result in minor or
A moderate injury or property damage.

*1: The phase “minor or moderate injury” means personal injury, burn, electrical shock, etc. that does not require inpatient
medical care.
*2:  The term “property damage” means extended damage such as damage to facilities or materials.

[Description of symbols]

Symbol Meaning

® “DON’T” Indicates a prohibition (something that you must NOT do).
Details are described in words near the symbol.

o “DO” : Indicates a compulsion (something that you must do).
Details are described in words near the symbol.

[Disclaimer]

B CETD will not be held responsible for associated damage (loss of business profits, interruption of business, etc.)
resulting from the operation or non-availability of the equipment.

B CETD will not be held responsible for damage caused by natural calamities, fires, acts by the third parties,
accidents, intentional or accidental mis—operation, and operation under abnormal conditions.

B CETD will not be held responsible for damage caused by non—observance of the ratings of this equipment.

B CETD will not be held responsible for damage caused by malfunctions of the system in which this equipment is
incorporated.

[Restrictions on use]
M This equipment is not designed or manufactured for use in combination with systems that include components that
directly affect the maintenance or loss of human life (*1). Do not use this equipment for such systems.
%1 : Systems / equipment directly affecting the maintenance or loss of human life include the following:
-Life-support systems, surgical equipment, and diagnostic equipment
B If this equipment is used in combination with systems (*2) that are related to public safety or maintenance of
essential public services, special procedures (*3) are required for the operation, maintenance, and
management of the systems. Contact CETD in advance.
*2 . Systems related to public safety or maintenance of essential public services include the following:
+The main control systems of nuclear power plants, safety protection systems for unclear facilities, and
other important systems for safety
-Mass—transit and air traffic control systems
%3 :  Special procedures refers to the development of safe systems (fool-proof, fail-safe, and advanced design,
etc.) in close cooperation with CETD engineers.

,11,
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[Manufacturing, installation, and operation of the equipment]

The manufacturing, installation, and operation of systems which incorporate this equipment and transmit electro—

magnetic waves should be performed in compliance with all applicable regulations related to electromagnetic waves.

WARNING

@

DON’T
DISASSEMBLE

M Do not disassemble, modify, or repair the equipment.
There is danger of irradiation, fire, electric shock, or burns due to high—frequency electromagnetic
wave.

L

DOs

M Provide a protective fence preventing contact with the high—voltage section.
If you approach or touch the electrode section or lead wires while power is supplied, there is danger of
death or injury due to electric shock. The protective fence should be equipped with safety switches
that shut down the high—voltage power supply as soon as a door or panel is opened.

M Install the waveguide and output flange sections securely, so as to prevent electromagnetic wave
leakage.
There is danger of irradiation, fire, or burns due to high—frequency electromagnetic waves.

B Keep the area around the equipment free of flammable materials and keep the equipment free of dust.
Otherwise, there is danger of fire.

M Provide an X-ray protective shield if an X—ray dose exceeding 77.4 p C/kg*h is output.
Otherwise, there is danger of X-ray exposure and the consequent health, related problems. The
protective shield should be equipped with safety switches that shut down the high—-voltage power supply
as soon as a door or panel is opened.

M Provide a safety device which prevents overcurrents due to shorting between the electrode terminals
etc.
Otherwise, the connection cables may be heated and there is danger of fire.

M Before performing preventive maintenance work, turn OFF the power supply and perform grounding
of each electrode to enable discharge.
Otherwise, there is danger of death or injury due to electric shock.

DON’Ts

HM Do not solder connection lead wires directly to electrode terminals and do not wind bare wires around
electrode terminals.
The connection sections become hot, and there is danger of fire, electric shock and burns.

H Do not look into the waveguide, the antenna, or the edge section of the co—axial cable during
operation.
Doing so may result in loss of eyesight due to exposure of the eyes to high—frequency
electromagnetic waves.

M Persons with cardiac pacemakers must not engage in manufacturing, operation, or preventive
maintenance of the equipment.
There is danger of abnormal operation of cardiac pacemakers.

CAUTION

DON’Ts

M Do not lift or carry objects with a weight of more than 20 kg on your own.
Otherwise, there is danger of back injury during lifting or injury due to falling.
During carrying—in and installation, use suitable lifting / carrying—in equipment or enlist the help of
others when carrying heavy objects.
HM Do not drop the equipment or subject it to shocks.
The electron tube may break or explode and there is danger of injury. Wear gloves and a protective
mask during carrying—in and installation.
When the electron tube is disposed of, inform the disposal technicians of the danger of explosion.
HM Do not touch the main body or peripheral parts during operation or, immediately after operation is
stopped.
There is danger of burns due to high temperatures.

,12,
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Overseas sales agents and sales company

For Sales & Technical Services, please contact the following representative:

*SUMITOMO DEUTSCHLAND GMBH
SCHWANNSTRASSE 10, 40476 DUSSELDOREF,
FEDERAL REPUBLIC OF GERMANY
PHONE +49 (211) 4570-0 FAX +49 (211) 4570-236

*CANON MEDICAL COMPONENTS U.S.A., INC.
2355 MAIN STREET, SUITE 150, IRVINE, CA 92614, U.S.A.
PHONE +1 (800) 970-7227 FAX +1 (949) 753-4184

-CANON ELECTRON DEVICES & MATERIALS (SHANGHAI) CO., LTD. (CEMS)
RM1606, SH-PLAZA,
N0.336, XIZANG ROAD (MIDDLE), SHANGHAI, 200001, CHINA
PHONE +86 (21) 6361-0077 FAX +86 (21) 6351-5760

al TV UBFETNA K EH
R SR
T 324-8550 AARAKHETT T L 1385 &t
Tel (0287)26-6666 Fax (0287)26-6060
https://etd. canon

“ CANON ELECTRON TUBES & DEVICES CO., LTD.

Marketing Engineering Department, Sales Division
1385, Shimoishigami, Otawara-shi, Tochigi 324-8550, Japan
Tel: +81-287-26-6666  Fax: +81-287-26-6060

https://etd.canon
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