
The Eimac YU-182 is a medium-Mu, forced 
air cooled, rugged ceramic/metal power 
triode intended for use as a power oscilla-
tor in industrial heating applications. 

MEDIUM MU POWER TRIODE YU-182

www.cpii.com/mpp

MECHANICAL:

Overall Dimensions:
	 Length .........................…..    5.6 in;   143 mm
	 Diameter …...…..……       3.925 in; 99.69 mm
Weight (approx.)  .............……. 2.75 lb;   1.25 kg
Operating Position....... Vertical, base up or down
Maximum Operating Temperatures: 
	 Ceramic/Metal Seals & Envelope............... 250°C

	 Anode Core …...…………………….… 250°C
Cooling..................................……….    Forced Air
Base..........................................  Special, Five Pin
Recommended Socket …….…… EIMAC SK-410
 

CHARACTERISTICS1

ELECTRICAL:

Filament:  Thoriated Tungsten
	 Voltage..................................................6.3  V
	 Current @ 6.3 volts…………................  25 A
Direct Interelectrode Capacitances (grounded cathode)2

     Cin........................................................13 pF
     Cout ..................................................  0.8 pF
     Cgp ...................................................   8.5 pF
Amplification Factor, Average....................     24
Frequency of Maximum Ratings (CW)......100  MHz

1  Characteristics and operating values are based upon performance tests. These figures may change without notice as the result of additional data or product 
refinement. CPI MPP Eimac Operation should be consulted before using this information for final equipment design.
2  Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic Industries Association Standard RS-191.
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RANGE VALUES FOR EQUIPMENT DESIGN

				     Min.	 Max.
       Filament Current @ 6.3 Volts..........................................................	 24.0	  26.0	 A

       Interelectrode Capacitances1 (grounded cathode) 
	     Cin .............................................................................................…..	  11.0	  15.0	 pF
	     Cgp ................................................................................................	    7.0	  10.0	 pF 
	     Cout ..................................................................................................	    ---	    1.0	 pF
           
         Cut-off Bias (Eb = 2.5 kV, Ib = 1.0 mA)    ………………………………….  -115    -140.0       V 
 	1 Capacitance values are for a cold tube as measured in a shielded fixture in accordance with Electronic Industries  
	    Association  Standard RS-191.

1  An output tank circuit efficiency of 88% is assumed.
   Power delivered to the load will vary with circuit losses.

2  Approximate values.
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RADIO FREQUENCY POWER OSCILLATOR
OR AMPLIFIER
Class C 

ABSOLUTE MAXIMUM RATINGS:

Anode Voltage	            7.0    Kilovolts DC
Anode Current		  0.8     Ampere DC
Grid Voltage		          - 500     Volts DC
Anode Dissipation		  1.5     Kilowatts DC
Grid Dissipation 		   75     Watts
Grid Current, No Load      0.18     Ampere

TYPICAL OPERATION:

Anode Voltage			   6.00	 kVdc
Anode Current			   0.65 	 Adc	
Grid Voltage				     -500  	Vdc
Grid Current2				   0.11	 Adc
Peak Positive Grid Voltage 		  775	 V
Driving Power			      85	 W
Plate Input Power		             3900    W
Anode Dissipation			     1.1	 kW	
Anode Output Power1		    2.8	 kW
Grid Resistance			   4500	 Ohms
Approximate Load Impedance*      4700	 Ohms
  

 
NOTE:   TYPICAL OPERATION data are obtained from direct measurement or by calculation from published characteristic 
curves.  Adjustment of the rf grid voltage to obtain the specified anode current at the specified bias and anode voltages 
is assumed.  If this procedure is followed, there will be little variation in output power when the tube is changed, even 
though there may be some variation in grid current. The grid current which results when the desired anode current is ob-
tained is incidental and varies from tube to tube. These current variations cause no difficulty so long as the circuit main-
tains the correct voltage in the presence of the variations in current. If grid bias is obtained principally by means of a grid 
resistor, the resistor must be adjustable to obtain the required bias voltage when the correct rf grid voltage is applied.

TYPICAL OPERATION



MECHANICAL 

HANDLING –  This product contains a thoriated-tungsten fila-
ment and should be protected from shock and vibration. It is 
recommended that the tube be removed from equipment that 
is being shipped, to prevent damage that may occur in transit. 

MOUNTING & SOCKETING  –   The tube must be operated 
with its axis vertical. The base of the tube may be up or down 
at the option of the equipment designer. This product contains 
a thoriated-tungsten filament and should be protected from 
shock and vibration. The Eimac SK-410 socket is ideal for use 
with this tube; other sockets may fail to provide proper airflow 
and pressure-drop characteristics and are not recom-mended. 
A cylindrically-shaped Teflon or glass chimney around the out-
side of the cooler is recommended for this purpose.  Connec-
tion to the anode should be made by use of a band around the 
anode cooler. 

STORAGE  –  If a tube is to be stored as a spare it should be 
kept in its original shipping carton  with the original packing 
material to minimize the possibility of handling damage.  Be-
fore storage a new tube should be operated in the equipment 
for 100 to 200 hours to establish that it has not been damaged 
and operates properly. If the tube is still in storage 6 months 
later it should be operated in the equipment for 100 to 200 
hours to make sure there has been no degradation.  If opera-
tion is satisfactory the tube can again be stored with great as-
surance of being a known-good spare.

COOLING - The maximum temperature rating for the anode 
core and the ceramic/metal seals of this tube is 250°C and 
sufficient forced-air cooling must be provided to assure opera-
tion at safe tube temperatures. Tube life is usually prolonged 
if cooling in excess of the absolute minimum requirements is 
provided.  

Airflow must be applied anytime that filament voltage is ap-
plied to the tube and may continue for a period of approxi-
mately 2 minutes after filament voltage is removed to allow 
for tube cool-down. An interlock should be used that senses 
proper airflow and removes all power from the tube in the 
event of even partial cooling system failure.  

The table below shows minimum airflow requirements neces-
sary to keep the anode temperature below 225°C with an inlet 
air temperature of 250°C at sea level. Air-flow is specified to be 
in the base-to-anode direction. This data applies to operation 
below 30 MHz; if the tube is used above this frequency addi-
tional cooling may be required because of increased rf losses 
that occur at VHF.

  
      Airflow               Anode	         Airflow             Approximate
    Direction           Dissipation          CFM                 Pressure Drop
	                            Watts		                           in H2O
   
  Base to Anode	      500	              15		    .09
  Base to Anode          1000	             34	  	   .22
  Base to Anode	     1500               65		    .45
     

        
At higher altitudes increased airflow is required; in this 
case both the airflow and pressure drop values shown 
must be increased by the following factors: 5000 feet x 
1.24;  10,000 feet x 1.46. Additional cooling of the tube 
base may be required especially if the anode cooling air 
is not directed past the base first; the preferred configu-
ration is airflow in the base-to-anode direction, although 
cooling air supplied in the alternate direction is permis-
sible but must be of substantially higher flow rate to pro-
vide proper cooling. 

The designer is cautioned that the cooling recommenda-
tions shown are absolute values for inlet air and tempera-
ture rise conditions shown with no safety factor; it is con-
sidered good engineering practice to allow additional air 
flow for conservatism and to make allowance for variables 
such as dirty air filters, dirty anode cooling fins,  pressure 
losses in air ducting, etc. Cooling air should be filtered 
to remove particles of foreign matter that may become 
embedded in the anode cooling fins and impair cooling 
efficiency. 

Temperature-sensitive paints are available which will allow 
a check of temperatures before any design is finalized. 
EIMAC Application Bulletin AB-20, “Measuring Tempera-
ture of Power Grid Tubes”, covers this subject in detail and 
is available on request.

ABSOLUTE MAXIMUM RATINGS -  Values shown for each 
type of service are based on the “absolute system” and are 
not to be exceeded under any service conditions.  These 
ratings are limiting values outside which serviceability of 
the tube may be impaired.  In order not to exceed abso-
lute ratings the equipment designer has the responsibility 
of determining an average design value for each rating 
below the absolute value of that rating by a safety factor 
so that the absolute values will never be exceeded under 
any usual conditions of supply-voltage variation, load vari-
ation, or manufacturing variation in the equipment itself.  
It does not necessarily follow  that combinations of abso-
lute maximum ratings can be attained simultaneously.

FILAMENT OPERATION  - This tube is designed for com-
mercial service, with no more than one normal off/on fila-
ment cycle per day. If additional cycling is anticipated it is 
recommended the user contact Application Engineering 
at CPI/Eimac for additional information.

With a new tube, or one that has been in storage for some 
period of time, operation with filament voltage only, at the 
nominal value of 6.3 Volts, applied for a period of 30 to 
60 minutes is recommended before full operation begins.  
This allows the active getter material mounted within the 
filament structure to absorb any residual gas molecules 
which have accumulated during storage. 
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 Once normal operation has been established a minimum 
filament warm-up time of five seconds is normally sufficient 
before commencing operation at full power.

At the rated (nominal) filament voltage the peak emission 
capability of the tube is many times that needed for commu-
nications service. A reduction in filament voltage will lower 
the filament temperature, which will substantially increase life 
expectancy. The correct value of filament voltage should be 
determined for the particular application. It is recommended 
the tube be operated at full nominal voltage for an initial 
stabilization period of 100 to 200 hours before any action 
is taken to operate at reduced voltage. The voltage should 
gradually be reduced until there is a slight degradation in 
performance (such as power output or distortion). The volt-
age should then be increased a few tenths of a volt above 
the value where performance degradation was noted for op-
eration. The operating point should be rechecked after 24 
hours. Filament voltage should be closely regulated when 
voltage is to be reduced below nominal in this manner, to 
avoid any adverse influence by normal line voltage variations. 
Filament voltage should be measured at the tube base or 
socket, using an accurate rms-responding meter. 

Eimac Application Bulletin AB-18, “Extending Transmitter 
Tube Life”, gives information on the effect of filament volt-
age on life expectancy.

When cold, the resistance of a thoriated tungsten filament is 
very low, therefore the initial starting (inrush) current when 
filament voltage is applied can be many times the normal 
(hot) current; this can be detrimental to the longevity of a fila-
ment structure. Filament inrush current should never exceed 
a value of twice the nominal rated current. The use of a spe-
cial impedance-limited filament transformer or other “step-
start” circuitry in the supply side (primary) of the filament 
transformer is recommended. 

LOAD FAULTS  -  In self-excited oscillators large load varia-
tions or faults can cause potentially dangerous changes in 
tube efficiency, which in turn, can increase anode dissipation 
to a very high level.  If this occurs, tube damage can result 
even though the anode current is near normal operating val-
ues. The circuit designer is therefore cautioned to suitably 
proportion the circuit constants to minimize this effect, and 
to be sure cooling airflow is adequate to handle the worst-
case dissipation conditions. New system designs often incor-
porate a thermal detection device in the exhaust airflow to 
remove power from the tube in the case of abnormal or fault 
conditions.

GRID OPERATION – In class C service a resistor in the dc grid 
return can be employed to obtain the desired grid bias volt-
age. In self-excited oscillators that use this technique, special 
care should be taken to assure that under no conditions will 
grid current fall to zero or very low values, as may occur if 
oscillations cease while plate voltage is present, otherwise 
anode overheating may occur.

When a power grid tube in an oscillator is lightly loaded, 
grid current will rise. This will increase bias voltage some-
what, helping reduce anode current and therefore lower 
anode dissipation. Grid dissipation however may rise un-
der these conditions, and it is important to respect the 
maximum no-load grid current rating for the YU-182, spe-
cifically 0.18 Ampere. 

This value should never be exceeded except for brief inter-
vals during tuning. In all circumstances grid current must 
be monitored continuously with a dc current meter. Use of 
a dynamic resistance such as an incandescent lamp as part 
of the grid resistance is sometimes employed in power os-
cillators to help reduce load-pulling effects associated with 
some applications.

The maximum grid dissipation rating for this tube is 75 
Watts, determined approximately by the product of the 
dc grid current and the peak positive grid voltage. A grid 
current sensing circuit which removes anode voltage from 
the tube in the event of excessive grid current is recom-
mended. A protective spark-gap device should be con-
nected between the grid and cathode to guard against 
excessive voltage.  

FAULT PROTECTION - In addition to normal cooling inter-
locks, grid and anode over-current interlocks, it is good 
practice to protect the tube from internal damage which 
could result from occasional arcing at high plate voltage. 
In all cases, some protective resistance, at least 10 Ohms, 
should be used in series with the tube’s anode supply to 
absorb power supply stored energy in case an arc should 
occur.  An electronic crowbar, which will discharge power 
supply capacitors in a few microseconds after the start of 
an arc, may be required.  The test for each electrode sup-
ply is to short each electrode to ground, one at a time, 
through a vacuum relay switch and a 6-inch length of #30 
AGW copper wire.  The wire will remain intact if protec-
tion is adequate.  Eimac Application Bulletin AB-17, “Fault 
Protection”, contains considerable detail and is available 
upon request.

INTERELECTRODE CAPACITANCE - The actual internal in-
terelectrode capacitance of a tube is influenced by many 
variables in most applications, such as stray capacitance to 
the chassis, capacitance added by the socket used, stray 
capacitance between tube terminals, and wiring effects.  
To control the actual capacitance values within the tube, 
as the key component involved, the industry and the Mili-
tary Services use a standard test procedure as described in 
Electronic Industries Association Standard RS-191.  This re-
quires the use of specially constructed test fixtures, which 
effectively shield all external tube leads from each other 
and eliminates any capacitance reading to “ground”.  The 
test is performed on a cold tube in a special shielded test 
fixture. Other factors being equal, controlling internal tube 

4

YU-182



YU-182

.

HIGH VOLTAGE – Normal operating voltages can be 
deadly.  Remember the HIGH VOLTAGE CAN KILL.

LOW-VOLTAGE HIGH-CURRENT CIRCUITS -   Per-
sonal jewelry, such as rings, should not be worn 
when working with filament contacts or connectors 
as a short circuit can produce very high current and 
melting, resulting in severe burns.

RF RADIATION – Exposure to strong rf fields should  
be  avoided,  even  at   relatively   low frequencies. 
CARDIAC PACEMAKERS MAY BE AFFECTED.

HOT WATER – Water used to cool tubes may 
reach scalding temperatures.  Touching or rupture 
of the cooling system can cause serious burns.

HOT SURFACES – Surfaces of tubes can reach 
temperatures of several hundred°C and cause se-
rious burns if touched for several minutes after all 
power is removed.

MATERIALS COMPLIANCE -  This product and 
package conforms to the conditions and limita-
tions specified in 49CFR 173.424 for radioactive 
material, excepted package-instruments or ar-
ticles, UN2910. In addition, this product and pack-
age contains no beryllium oxide (BeO).
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OPERATING HAZARDS

Proper use and safe operating practices with respect to power tubes are the responsibility of equipment manu-
facturers and users of such tubes.  All persons who work with and are exposed to power tubes, or equipment 
that utilizes such tubes, must take precautions to protect themselves against possible serious bodily injury.  
DO NOT BE CARELESS AROUND SUCH PRODUCTS.

The operation of this tube may involve the following hazards, any one of which, in the absence of safe operating 
practices and precautions, could result in serious harm to personnel.

Please review the detailed Operating Hazards Sheet enclosed with each tube, or request a copy from CPI Micro-
wave Power Products, Eimac Operation.

capacitance in this way normally assures good interchange-
ability of tubes over a period of time, even with tubes made 
by different manufacturers. Capacitance values shown in the 
manufacturer’s technical data, or test specifi-cations, normally 
are taken in accordance with Standard RS-191.

The equipment designer is therefore cautioned to make al-
lowance for the actual capacitance values which will exist in 
any normal application.  Measurements should be taken with 
mounting which represents approximate final layout if capaci-
tance values are highly significant in the design.

HIGH VOLTAGE -  The YU-182 operates at voltages which can 
be deadly, and the equipment must be designed properly and 
operating precautions must be followed.  Equipment must be 
designed so that no one can come in contact with high volt-

ages.  All equipment must include safety enclosures 
for high-voltage circuits and terminals, with interlock 
switches to open the primary circuits of the power sup-
plies and to discharge high-voltage capacitors when-
ever access doors are opened.  Interlock switches must 
not be bypassed or “cheated” to allow operation with 
access doors open.  Always remember that HIGH VOLT-
AGE CAN KILL.

HOT SURFACES - Air-cooled surfaces and other parts 
of tubes can reach temperatures of several hundred de-
grees C and cause serious burns if touched for several 
minutes after all power is removed.

SPECIAL APPLICATIONS -  If it is desired to operate 
this tube under conditions widely different from those 
given here, contact the Application Engineering Dept., 
CPI MPP Eimac Operation for information and recom-
mendations.
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HIGH-MU POWER TRIODE YU-182 

For more detailed information, please refer to the corresponding CPI 
technical description if one has been published, or contact CPI. Specifications 
may change without notice as a result of additional data or product refinement. 
Please contact CPI before using this information for system design.

©2020 Communications & Power Industries LLC. Company proprietary: use and 
reproduction is strictly prohibited without written authorization from CPI.

Microwave Power
Products Division
tel: +1 650-846-2800
email: MPPmarketing@cpii.com
web: www.cpii.com/mpp


