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RECEIVING-TYPE INDUSTRIAL TUBE 
CLASSIFICATION CHART 

When ehoosinà tube types, the equipment desiàner should 
refer to the RCA PREFERRED TYPES LIST and its companion 
list - TYPES NOT RECOMMENDED FOR NEW EQUIPMENT DESIGN - 

both of which appear in the General Section. 

SPECIAL-RED TUBES 

Name Prototype TUBE TYPE 

Full-Wave Vacuum Rectifier - 5690 
High-Mu Twin Triode 6SL7-GT 5691 

Medium-Mu Twin Triode 6SN7-GT 5692 
Sharp-Cutoff Pentode 6SJ7 5693t 

PREMIUM TUBES 

Name Prototype TUBE TYPE 

Sharp-Cutoff Pentode 6AK5 5654 ° 
Medium-Mu Triode - 5718° 
High-Mu Triode - 5719° , 

Twin Diode 6AL5 57260 
High-Mu Twin Triode 12AX7 5751° 

Medium-Mu Twin Triode 12AU7 5814-A° 
Sharp-Cutoff Pentode - 5840° 
Voltage Regulator 0A2 60730* 
Voltage Regulator OB2 60740* 

Medium-Mu Twin Triode 6J6 61010 
High-Mu Twin Triode 12AT7 62010 

TUBES FOR LOW-MICROPHONIC APPLICATIONS 

Name Prototype TUBE TYPE 

Medium-Mu Twin Triode 12AY7° 
Sharp-Cutoff Pentode 1609 

Pentagrid Mixer 6L7 1612t 
Sharp-Cutoff Pentode 6J7 1620 
Sharp-Cutoff Pentode 58790 

TUBES FOR COMPUTER .1 OTHER " ON-OFF" CONTROL APPLICATIONS 

Name Use TUBE TYPE 

Pentagrid Amplifier Gated Amplifier 5915° 
Medium-Mu Twin Triode Frequency Divider 59630 
Medium-Mu Twin Triode Frequency Divider 59640 
Medium-Mu Twin Triode Frequency Divider 59650 

Power Pentode Frequency Divider 6197° 
Medium-Mu Twin Triode Frequency Divider 6211° 

t Metal-shell type. 
° Miniature type. 
• for data on this type, seefRTRATROI, IGNITRON, & GLON-DISCHARGS V« =WI. 
0 Subminiature type having flexible leads. 
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RECEIVING-TYPE INDUSTRIAL TUBE 
CLASSIFICATION CHART 

TUBES HAVING 26.5-VOLT HEATERS 

Name Use TUBE TYPE 

Remote-Cutoff Pentode 
Twin Beam Power Tube 
Twin Diode— 
Medium-Mu Triode 

Pentagrid Converter 
Low-Mu Twin Triode 

Aircraft receivers where 
operating vol tages are ob-
tamed from 12-cel l stor- 
age batteries. 

26A6° 
26A7-GT 

26C6° 
26DE° 
6082 

TUBES FOR SPECIAL APPLICATIONS 

Name Features TUBE TYPE 

Power Pentode 
Del ivers 1.2 watts power 
output at 10 Mc in rf 
Power ampl if ier service. 

3A4° 

Medium-Mu Twin Triode 
Del ivers 2 watts power 
output at 40 Mc in push- 
pull class C service. 

3A5 1' 

Ful 1-Wave Vacuum Rect i f ier 
Useful at altitudes up 
to 40,000 feet. 5R4-GY 

Sharp-Cutoff Pentode 
. 

Useful in gated-
amplifier circuits, de-
lay ci rcuits, and gain- 
control led amplifier 
circuits. 

6AS6° 

Low-Mu Twin Triodeee7-G - 

Useful as regulator 
tube in dc power 
suppl i es, and in Pro-
jection-television 
bo ostor-scanni ng 
applications. 

---' 

Beam Power Tube - 12A6t 

Twin Power Pentode _ 12L8-GT 

Twin Diode— 
Medium-Mu Triode 

Similar to ESR7 except 
for heater rating. 12SW7t 

Medium-Mu Twin Triode 
Similar to 6SN6-GT ex-
ceot for heater rating. 12SX7-GT 

Pentagrid Converter 
Similar to 6SA7 except 
for heater rating. 12SY7t 

O Miniature type. 

1 metal-sheil type. 
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RECEIVING-TYPE INDUSTRIAL TUBE 
CLASSIFICATION CHART 

TUBES FOR SPECIAL APPLICATIONS ( Cont'd) 

Name Features TUBE TYPE 

Power Pentode 
Similar to 6F6. For 
applications requi ring 
continuity of service. 

16,21 

Beam Power Tube 
Similar to 616. Fcr 
apol i cat ions requirirg 
continuity of service. 

1622 

Electron-Ray Tube 

Similar to 6E5 except 
for 12.6-volt heater. 
Useful as voltage 
indicator in aircraft 
equi pment. 

1629 

Beam Power Tube 

Similar to 6L6 except 
for 12.6-volt heater 
and d i ssi pat ion ratings. 
For applications 
critical as to uniform-
ity of characteristics. 

1631 

Beam Power Tube 

Similar to 25L6 except 
for 12.6-volt heater 
and di ssi pat i on ratings. 
For applications 
critical as to uniform-
ity of characteristics. 

1632 

High-Mu Twin Triode 

Similar to 12SC7. For 
aopl icat ions critical 
as to matching of the 
two triode units. 

1634 

High-Mu Twin Triode 
For audio- frequency 
ampl if ier appl i cations. 1635 

Beam Power Tube 

For sud io-f requencY 
amplifier appl i cat io-is. 
Similar in electrical 
characteristics to the 
6L6-G except for higher 
dissipat ion rat ings. 

, 

5881 

Low-Mu Twin Triode 

Similar to 6A57-G but 
smal ler. For applica-
tions critical as to 
shock and vibration, 
and requiring reduced 
susceptibility to 
electrolysis. 

6080 
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3FH5  

High-Mu Triode 

7- PIN MINIATURE TYPE 

With Heater Having Controlled Warm- Up Time 

The ell5 is the same as the eFil5 except for the following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current  0.450 ± 0.030 amp 
Voltage ( AC or DC) at heater 

amperes = 0.450  3.0 volts 
Warm-up time ( Average)   11 sec 

3GK5 

High-Mu Triode 

7- PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 9GK5 is the same as the 6GK5 except forthe following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Curent  0.450 ± 0.030 amp 
Voltage ( AC or DC) at heater 

amperes = 0.450  2.8 volts 
Warm-up time ( Average)   11 sec 

3GS8/313U8 

Sharp-Cutoff Twin Pentode 
With Common Cathode, Grid No.1, and Grid No.2 

9-PIN MINIATURE TYPE 

With Heater  Having Controlled Warm-Up Time 

The 3GS8/3808 is the same as the 4GS8/48118 except for the 
following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current  0.600 ± 0.040 amp 
Voltage ( AC or DC) at heater 
aMPeres = 0.600  3.15 volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 
9-62 





4AU6 

Sharp-Cutoff Pentode 
7- PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 4AD6 is the same as the 6AU6 except for the following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current  0.450 ± 0.030 amp 
Voltage ( AC or DC.) at heater amperes 

= 0.450  4.2 volts 
Warm-up time ( Average)   11 sec 

4AV6 

Twin Diode—High-Mu Triode 
7- PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 4AV6 is the same as the 6AV6 except for the following items: 

Heater Cnaracteristics and Ratings (Design-Maximum Values): 
Current  0.450 ± 0.030 amp 
Voltage ( AC or DC) at heater amperes 

= 0.450  4.2 volts 
Warm-up time ( Average)   11 sec 

4BC5 

Sharp-Cutoff Pentode 

7- PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 48C5 is the same as the 68C5 except for the following items: 

Heater Characteristics and Ratings (Design-Center Values): 
Current  0.450 ± 0.030 amp 
Voltage ( AC or DC) at heater amperes 

= 0.450  4.2 volts 
Warm-up time ( Average)   11 sec 
Peak heater-cathode voltage: 
Heater negative with 

respect to cathode   200 max. volts 
Heater positive with 

respect to cathode   200a max. volts 

a The dc component must not exceed 100 volts. 

• . RADIO CORPORATION OF AMERICA 
e alk Electron Tube Division Harrison, N. J. 

DATA 

5-62 



4BC8 

Medium-Mu Twin Triode 

With Semiremote-Cutoff Characteristic 

9- PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 413C8 ts the some as the 68C8 except for the followlng items: 

Heater Characteristics and Ratings (Design-Center Values): 
Current  0.600 t 0.040 amp 
Voltage ( AC or DC) at heater amperes 

= 0.600  4.2 volts 
Warm-up time ( Average)   11 sec 

41318 

Medium-Mu Triode— 
Sharp-Cutoff Pentode 

9- PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 481,8 is the same as the 68L8 

Heater Characteristics and Rat 
Current  
Voltage (AC or DC) at heater 

= 0.600  

4BN6 

exceptforthe following items: 

ings (Design—Center Values): 
0.600 t 0.040 amp 

amperes 
4.6 volts 

Beam Tube 

7- PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 480 is the same as the 680 except for the following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current  0.450 t 0.030 amp 
Voltage ( AC or DC) at heater amperes 

= 0.450  4.2 
Warm-up time ( Average)   11 

volts 
sec 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



4AU6  

Sharp-Cutoff Pentode 

• 

• 

• 

7- PIN MINIATURE TYPE 

For Equipment Having Series Heater-String Arrangement 

The 4AU6 isthe same asthe 6AU6 except forthe following items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  4.2 volts 
Current 0  45 a 6% amp 
Warm-up time (Average)  11 sec 

4AV6 

Twin Diode—High-Mu Triode 
7-PIN MINIATURE TYPE 

For Equipment Having Series Heater-String Arrangement 

The 4AVe is the same as the 6AV6 except for the following items: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  4.2 volts 
Current 0  45 ± 6% amp 
Warm-up time ( Average)  11 sec 

4BC5 

• 

• 

• 

Sharp-Cutoff Pentode 
7-PIN MINIATURE TYPE 

For Equipment Having Series Heater-String Arrangement 

The 48C5 is the same as the 68C5 except for the followzng ttems: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  4.2 volts 
Current 0  45 ± 6% amp 
Warm-up time ( Average)  11 sec 

PEAK hEATER-CATHODE VOLTAGE: 
Heater negative with resoect tocathode . 200 max. volts 
Heater positive with respect tocathode . 200Amax. volts 

A Pie lc component must not exceed 100 vol IS. 

My RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N.1. 

DATA 
1-61 



4BC8 

Medium-Mu Twin Triode 
With Semiremote-Cutoff Characteristic 

9- PIN MINIATURE TYPE 

For Equipment Having Series Heater-String Arrangement 

The 48C8 : sthe same asthe 68C8 except forthe following items: 

Heater, for Uniootential Cathodes: 
Voltage ( AC or DC)  4.2 volts 
Current   0.6 t 6% amp 
Warm-up time ( Average)  11 sec 

4BN6 

• 

Beam Tube 

7-PIN MINIATURE TYPE 

For Equipment Having Series Heater-String Arrangement 

The 48N6 is the some as the isaN6 except forthe following items: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  4.2 volts 
Current 0  45 t 6% amp 
Warm-up time ( Average)  11 sec 

4B07-A 

Medium-Mu Twin Triode 

9- PIN MINIATURE TYPE 

For Equipment Having Series Heater-String Arrangement 

The 48Q7-A is the same as the 6BQ7-A except for the folio.ne 
items: 

Heater, for Unipotential Cathodes: 
Voltage (AC or DC)  4.2 volts 
Current   0.6 t 6% amp 
Warm-up time (Average)  11 sec 

• 

• 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



4BQ7A 

Medium-Mu Twin Triode 
9- PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 48Q7A is the same as the 68Q1A except for the following items: 

Heater Characteristics and Ratings (Design-Center Values): 
Current   0.600 t 0.040 amp 
Voltage (AC or DC) at heater 

current = 0.600   4.2 volts 
Warm-up time ( Average)  11 sec 

4BS8 

Medium-Mu Twin Triode 
9- PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 4BS8 is the same as the 6BS8 except for the following items: 

Heater Characteristics and Ratings (Design-Center Values): 
Current   0.600 t 0.040 amp 
Voltage (AC or DC) at heater 

current = 0.600   4.5 volts 
Warm-up time (Average)  11 sec 

4BU8 

Sharp-Cutoff Twin Pentode 
With Common Cathode, Grid No.1, & Grid No.2 

9- PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 4898 is the same as the 6898 except for the following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current   0.450 t 0.030 amp 
Voltage ( AC or CC) at heater 

current = 0.450   4.2 volts 
Warm-up time ( Average)  11 sec 

ile) RADIO CORPORATION OF AMERICA 
lie Electron Tube Division Harrison, N. J. 

DATA 
5-62 



4BZ6 

Semiremote-Cutoff Pentode 

7- PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 4826 is the same as the 6826 excekt for the followsng stems: 

Heater Characteristics and Ratings (Dessgn-Maximum Values): 
Current   0.450 t 0.030 amp 
Voltage (AC or DC) at heater 

current = 0.450   4.2 volts 
Warm-up time (Average)  11 sec 

4BZ7 

• 

• 

Medium-Mu Twin Triode 

9- PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 4827 ts the same as the 6827 except for the following items: 

Heater Characteristics and Ratings (Design-Center Values): 
Current   0.600 t 0.040 amp 
Voltage ( AC or DC) at heater 

current = 0.600   4.2 volts 
Warm-up time ( Average)  11 sec 

4CB6 

Sharp-Cutott Pentode 
7- PIN MINIATURE TYPE 

With Heater  Having Controlled Warm-Up Time 

The 4C86 is the same as the 6C86excePt for the following stems: 

Heater Characteristics and Ratings (Design-Center Values): 
Current   0.450 t 0.030 amp 
Voltage ( AC or DC) at heater 

current = 0.450   4.2 volts 
Warm-up time ( Average)  11 sec 
Peak heater-cathode voltage: 

Heater negative with 
respect to cathode  300a max. volts 

Heater positive with 
200b e respect to cathode  max. volts 

• 

The dc component must not exceed 200 volts. 

The dc component most not exceed 100 volts. 

• 

• 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



4BS8 

Medium-Mu Twin Triode 

e 9- PIN MINIATURE TYPE 

For Equipment Having Series Heater-String Arrangement 

The eBS$ is the same asthe 60S8 excePtforthe following items: 

Heater, for Unipotential Cathodes: 
Voltage ( AC or DC)  4.5 volts 
Current   0.6 t 6% amp grio Warm-up time ( Average)  11 sec 

4BU8 

• Sharp-Cutoff Twin Pentode 

With Common Cathode, Grid No.1, & Grid No.2 

9- PIN MINIATURE TYPE 

For Equipment Having Series Heater-String Arrangement 

The 4864 is the same as the 63118 excePt for the following items: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  4.2 volts 
Current 0  45 t 6% amp 
Warm-0 time (Average)  11 sec 

4BZ6 

Semiremote-Cutoff Pentode 
7- PIN MINIATURE TYPE 

For Equipment Having Series Heater- String Arrangement 

The 45Z6 is the same as the i;BZ6 except for the following items: 

Heater, for Uninotential Cathode: 
Voltage ( AC or DC)  4.2 volts 
Current 0  45 t 6% amo 
Warn-up time ( Average)   11 sec 

• 
r RADIO CORPORATION OF AMERICA 
glee Electron Tube Division Harrison, N. J. 

DATA 
1-61 



4BZ7 

Medium-Mu Twin Triode 

9- PIN MINIATURE TYPE 

For Equipment Having Series Heater-String Arrangement 

The 4827 isthe same asthe 6827 except forthe following items: 

Heater, for Unipotential Cathodes: 
Voltage ( AC or DC)  4.2 volts 
Current   0.6 t 6% amo 
Warm-un time ( Average)  11 sec ID 

4CB6 

• 

Sharp-Cutoff Pentode 

7-PIN MINIATURE TYPE 

For Equipment Having Series Heater-String Arrangement 

The 4C66 isthe same asthe helffi except forthe following items: 

Heater, for Uninotential Cathode: 
Voltage ( AC or DC)   4.2 volts 
Current 0 45 + 6% amo 
Warm-up time ( Average)  11 sec 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode . 300A max. volts 
Heater positive with respect to cathode . 200e max. volts 

4CS6 

Pentagrid Amplifier 

7- PIN MINIATURE TYPE 

For Equipment Having Series Heater-String Arrangement 

The 4CS6isthe same as the beS6 excePtforthe following items: 

Heater, for Uniootential Cathode: 
Voltage ( AC or DC)  
Current 
Warm-un time ( Average)  

The dc component must not exceed ?OP volts. 

The dc component must not exceed 100 volts. 

4.2 volts 
0 45 + 6% amp 

11 sec 

• 

• 
RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. I. 



4CS6 

Pentagrid Amplifier 

• 

• 

7- PIN MINIATURE TYPE 

With Heater  Havi'lg Controlled Warm-Up Time 

The 4CSó is the same as the 6CS6except for the following items: 

Heate, Characteristics and Ratings (Design-Center Values): 
Cur-ent   0.450 ± 0.030 amp 
Voltage ( AC or DC) at heater 

amperes = 0.450   4.2 volts 
Warm-up time (Average)  11 sec 

4CY5 

Sharp-Cutoff Tetrode 
7- PIN MINIATURE TYPE 

With Heater Having Controlled Warm- Up Time 

The 4CY5 is the same as the 6CY5 except for the following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current   0.300 ± 0.020 amp 
Voltage (AC or DC) at heater 

amperes = 0.300   4.5 volts 
Warm-up time (Average)  11 sec 

4DE6 

• 

• 

Sharp-Cutoff Pentode 
7-PI! MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The eDE6 is the same as the 451)g6 except for the following items: 

Heater Cnaracteristics and Ratings (Design-Maximum Values): 
Cu-rent   0.45C ± 0.050 amp 
Voltage ( AC or DC) at heater 

amperes = 0.450   4.2 volts 
Warm-up time (Average)  11 sec 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 
5-62 



4DT6 

Sharp-Cutoff Pentode 
With Two Independent Control Grids 

7- PIN MINIATURE TYPE 

With Heater  Having Controlled Warm-Up Time 

The 4DT6 is the same as the 6DT6except for the following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current   0.450 t 0.030 amp 
Voltage ( AC or DC) at heater 

amperes = 0.450   4.2 volts 
Warm-up time ( Average)  11 sec 

4DT6A 

Sharp-Cutoff Pentode 

With Two Independent Control Grids 

7-PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 4DT6A is the same as the 6DT6A except for the following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current   0.450 t 0.030 amp 
Voltage ( AC or DC) at heater 

amperes = 0.450   4.2 volts 
Warm-up time ( Average)  11 sec 

4EH7 

Semiremote-Cutoff Pentode 
9-PIN MINIATURE TYPE 

The 4E117 is the same as the 6E117 except for the following items: 

Heater Characteristics and Ratings (Design-Center Values): 
Current   0.450 t 0.030 amp 
Voltage ( AC or DC) at heater 

amperes = 0.450   4.4 volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



4EJ7 

Sharp-Cutoff Pentode 

• 

• 

9-PIN MINIATURE TYPE 

The 4EJ7 is the same as the 6EJ7 except for the following items: 

Heater Characteristics and Ratings (Design- Center Values): 
Current 0  450 0.030 amp 
Voltage (AC or DC) at heater amperes 

= 0.450   4.4 volts 

4ES8 

• Variable-Mu Twin Triode 
9- PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 4E58 is the same as the 6ES8 except for the following items: 

Heater Characteristics and Ratings (Design-Center Values): 
Current 0  600 t 0.040 amp 
Voltage ( AC or DC) at heater amperes 

. 0.600   4 volts 
Warm-up time ( Average)  11 sec 

4EW6 

• 

• 

• 

Sharp-Cutoff Pentode 

7- PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

The 4E116 is the same as the 6E116 except for the following items: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Current 0  600 ± 0.040 amp 
Vo'tage (AC or DC) at heater amperes 

= 0.600   4.2 volts 
Lv.rm-up time (Average)  11 sec 

e, RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 
5-62 





4DE6 

Sharp-Cutoff Pentode 

7-PIN MINIATURE TYPE 

For Equipment Having Series Heater- String Arrangement 

The 4DT6 isthe same asthe 6DT6 excePt for the following items: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)   4.2 volts 
Currert   0.45 t 6% amp 
Warm-up time ( Average)   11 sec 

4DT6 

Sharp-Cutoff Pentode 

With Two Independent Control Grids 

7- PIN MINIATURE TYPE 

Fo , Equipment Having Series Heater-String Arrangement 

The 4DT6 is the same as the tDT6 except for the following items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   4.2 volts 
Current   0.45 t 6% amp 
Warm-up time ( Average)  11 sec 

4D16-A 

Sharp-Cutoff Peritc)cie 
With Two Independent Control Grids 

7- PIN MINIATURE TYPE 

For Equipment Having Series Heater-String Arrangement 

The JDT6-A is the same as the 6DT6-A except for the following 
items: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  4.2 volts 
Current   0.45 t 6% amp 
Warm-up time (Average)   11 sec 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 
J-61 



4EW6 

Sharp-Cutoff Pentode 

7- PIN MINIATURE TYPE 

For Equipment Having Series Heater-String Arrangement 

The 451Y6 Is the same as the 6E1,16 excet for the following stems: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)   4.2 vol ts 

Current   0.6 t 6% amp 
Warm-up time ( Average)  11 sec 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



5CG8 

• 

• 

O 

Medium-Mu Triode— 
Sharp-Cutoff Pentode 

9-PIN MINIATURE TYPE 

For Equipment Having Series Heater-String Arrangement 

The 5CG8 es the same as the 6CG8—A except for the following 
items: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  4.7 volts 
Current   0.6 t 6% amp 

5C18-A 

Medium-Mu Triode— 

Sharp-Cutoff Tetrode 
9-PIN MINIATURE TYPE 

For Equipment Having Series Heater-String Arrangement 

The 5CL8—A is the same as the 6CL8—A except for the following 
items. 

Heate-, for Unipotential Cathodes: 
Voltage ( AC or DC)   4.7 volts 
Current   0.6 ± 6% amp 

5CM8 

• 

• 

High-Mu Triode— 
Sharp-Cutoff Pentode 

9-PIN MINIATURE TYPE 

For Equipment Having Series Heater-String Arrangement 

The 5CN8 is the same as the 6018 except for the following items: 

Heater, for Unipotential Cathodes: 
Voltage ( AC or DC)  4.7 volts 
Current   0.6 t 6% amp 

RADIO CORPORATION OF AMERICA ialk Electron Tube Divisan Harrison, N. J. 

DATA 
1-61 



5C08 

Medium-Mu Triode— 
Sharp-Cutoff Tetrode 

9-PIN MINIATURE TYPE 

For Equipment Having Series Heater-String Arrangement 

The 5CQ8 is the same as the 6CQ8 except for the following items: 

Heater, for Unipotential Cathodes: 
Voltage ( AC or DC)  4.7 volts e 
Current   0.6 ± 6% amp 

• 

5CZ5 

Beam Power Tube 

9-PIN MINIATURE TYPE 

For Equipment Having Series Heater-String Arrangement 

The 5C25 is the same as the 6CZ5 except for the following stems: 

Heater, for Uniootential Cathode: 
Voltage ( AC or DC)  4.7 volts 
Current   0.6 ± 6% amp 

5EW6 

Sharp-Cutoff Pentode 

7-PIN MINIATURE TYPE 

For Equipment Having Series Heater-String Arrangement 

The 5EW6 os the same as the 6E1i6 except for the following items: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  5.6 volts 
Current 0  45 ± 6% amp 
Warm-up time ( Average)  11 sec 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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.060".025" 

-U.240" MIN. 

T 20 
BULB 

INTERNAL 
SHIELD 

.31"MIN. 

f „ 
.000 
MIN. 

(NOTE 2) 

4.44" 
2.013" 

5" MAX. 

.44'3.06" 

IÍ N 
 2.56"MAX. A. ASE XLI JEDEC N.E7-46 

\...B ASE 

DIA. 

1 PIN 

.125"e03\. SI° 

26" 

6 PINS 

SI"  

51" 

1.000" 
DIA. 

(NOTE I) 

52" 
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THE REFERENCE AXIS Y—Y' ISDEFINED AS THE AXIS OF THE BASE 
PIN GAUGE DESCRIBED IN NOTE I: 

NOTE I: ANGULAR VARIATIONS BETWEEN PINS AND VARIATION 
IN PIN—CIRCLE DIAMETER ARE HELD TO TOLERANCES SUCH THAT 

PINS WILL ENTER TO A DISTANCE OF 0.375" A FLAT— PLATE 

BASE— PIN GAUGE HAVING SIX HOLES 0.0800" t 0.0005. AND ONE 

HOLE 0.1450" t 0.0005" ARRANGED ON A 1.0000. t 0.0005" 

DIAMETER CIRCLE AT SPECIFIED ANGLES WITH TOLERANCE OF t 5' 

FOR EACH ANGLE. GAUGE IS ALSO PROVIDED WITH A HOLE 0.500" 

t 0.010" CONCENTRIC WITHPIN CIRCLE WHOSE CENTER IS ON THE 
AXIS Y—Y,. 

NOTE 2: EXHAUST TIP WILL NOT EXTEND BEYOND THE PLANE 

WHICH PASSES THROUGH THE ENDS OF THE THREE LONGEST PINS. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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RATING CHART I 

Class C Telephony Service 
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E.F = 6.3 VOLTS 
GRID-N2 VOLTS= 400 
Ib= PLATE AMPERES 
Ic 1=GRID-No.1 AMPERES 

Ic2 = GRID - No.2 AMPERES 
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7094 
TYPICAL PLATE CHARACTERISTICS 

Triode Connection 
Ef =63 VOLTS 

GRID No.2 CONNECTED TO GRID No 
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7094 
TYPICAL CHARACTERISTICS 

Triode Connection 
L2 

0.8 

0.6 

0.4 

02 

Ef = 6.3 VOLTS 

GRID No2 CONNECTED TO GRID No.I 
Eq. GRID—No.1 VOLTS 

PLATE VOLTS 
200 400 600 800 1000 1200 

92CS-11046R1 
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Medium-Mu Twin Triode 
9- PIN MINIATURE TYPE 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Design-Center Values): 
Voltage ( AC or DC)  6.5 ± 0.6 volts 
Current at heater volts = 6.3   0 300 amp 
Peak heater-cathode voltage ( Each unit): 
Heater negative with 

respect to cathode  60 max. volts 
dealer positive with 

respect to cathode  120 max. volts 
Direct Interelectrode Capacitances:a 

1/n it Moi Unit No.2 

Grid to plate  1.4 1.4 fflf 
Grid to cathode, internal 

shield, and heater  3.1 3.1 mpf 
Plate to cathode, internal 

shield, and healer   1.75 1.65 Mpf 
Heater to cathode   2.6 2.7 

Characteristics, Class Al Amplifier ( Each Unit): b 

Plate Supply Voltage  100 90 volts 
Grid Supply Voltage   9 0 volts 
Cathode Resistor  680 120 ohms 
Amplification Factor  33 
Transconductance  12500 11500 µmhos 
Plate Current   15 12 ma 

Mechanical: 

Operating Position  Any 
Type of Cathodes Coated Unipotential 
Maximum Overall length  2-3/16" 
Maximum Seated Length   1-15/16" 
Length, BaseSeat toBulblop ( Excluding tip). . 1-9/16" ± 3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outline See General Section 
Bulb T6-1/2 
Base Small-Button Noval 9-Pin (JFDFC No.E9-1) 

Basing Designation for BOTTOM VIEW  9AJ 

Pin 1 - Plate of 
Unit No.2 

Pin 2 - Grid of 
Unit No.2 

Fin 3 -Cathode of 
Unit No.2 

Pin 4 - Heater 
Pin 5- Heater 

Pin 6- Plate of 
Unit No.1 

Pi, 7- Grid of 
Unit No.1 

Pin 8- Cathode of 
Unit No.1 

Pin 9- Internal 
Shield 

RADIO CORPORATION OF AMERICA 
liar Electron Tube Division Harrison, N. J. 
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6922 

AMPLIFIER -- Class Ai 

Values are for Each Untt 

Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE: 
With plate dissipation = 0.8 watt 

or greater  220 max. volts 
With plate dissipation less than 

0.8 watt  250 max. volts 
With plate ma. - 0  400 max. volts 
With cathode ma. - 0  550 max. volts 

GRID VOLTAGE: 
Negative-bias value   100 max. volts 
Peak-negative valuec  200 max. volts 

CATHODE CURRENT: 
Peakc   100 max. ma 
Average   20 max. ma 

GRID INPUT 0  03 max. watt 
PLATE DISSIPATION: 

Either plate 1  5 max. watts 
Both plates ( Both units operating). . 2 max. watts 

BULB TEMPERATURE ( At hottest 
point on bulb surface)  

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For fixed-bias operation  Permitted only when plate 

ma. < 5 
For cathode-bias operation  1 max. megohm 

a Without external shield. 

Operation under conditions listed in left-hand column is recommended be-
cause of the small spread in characteristics. 

C Pulse duration (microseconds) = 200 max.. duty factor . 0.10 max. 

170 max. °C 

SPECIAL RATINGS & PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration   500 max. 9 

This test is performed on a sample lot of tubes from each 

production run to determine ability of tube to withstand the 

specified impact acceleration. Tubes are held rigid in four 

different positions in a Navy Type, High- impact ( Flyweight) 

Shock Machine and are subjected to 5 blows at a hammer angle 

of 30° . 

Fatigue Rating: 

Vibrational Acceleration  2.5 max. 9 

This test is performed on a sample lot of tubes to deter-

mine ability of tube to withstand the specified vibrational 

acceleration. Tubes are rigidly mounted and are subjected 

for 32 hours to 2.5-g vibrational acceleration at 50 cycles 

per second in each of three directions. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Twin Power Pentode 

• 9- PIN MINIATURE TYPE 
INTERNALLY NEUTRALIZED FOR PUSH-PULL AMPLIFIER SERVICE 

14 WATTS CW INPUT ( 1CAS) UP TO 500 Mc 

For Communications Equipment Operating at Fre-
quencies up to 500 Mc as a Push-PullRF-Power-
Amplifier or as a Frequency-Multiplier Tube 

le Electrical: 

Heater, for Unipotential Cathode: 
Heater arrangement Sertes Parallel 
Voltage (AC or DC) 12  6 10% 6.3 ± 10% volts 
Current ....... . . . . 0.3 0.6 amp 

e
Transcolductance ( Each Unit) for dc plate volts . 150, dc 

grid-No.2 volts = 150, and 
dc plate ma. = 25   10500 µmhos 

Mu-Factor, Grid No.2 to Grid 
No.1 ( Each Unit) for dc plate 
volt!, = 150, dc grid No.2 volts 
= 150, and dc plate ma. - 25  31 

Direct Interelectrode Capacitances 
(Approx., Each Unit):' 
Grid No.1 to plate  0.15 me 
Grid No.1 to cathode e, grid 

No.3, grid No.2, and heater  6.4 mid 
Plate to cathode & grid Nc.3, 
grid No.2, and heater   1.6 me 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2-5/8" 
Maximum Seated Length   2-3/8" 
Length, Base Seatto Bulb Top ( Excluding tip). . . 2" ± 3/32" 
DiameTer 0  750" to 0.875" 
Dimensional Outline   See General Sectton 
Bulb T6-1/2 
Base Small-Button Noval 9-Pin (JEDEC No. E9-1) 

9HL 

GENERAL DATA 

Basing Designation for BOTTOM VIEW  

Pin 1- Grid No.1 
of Unit No.2 

Pin 2- Cathode, 
Grid No.3 

Pir, 3-Grid No.1 
of Unit No.1 

Pip 4- Heater 

Pin 5- Heater 
Pin 6- Plate of 

Unit No.2 
Pin 7- Grid No.2 
Pin 8- Plate of 

Unit No.1 
Pin 9- Heater Tap 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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PUSH-PULL RF POWER AMPLIFIER & OSCILLATOR -- Class CTelegraphe 
and 

PUSH-PULL RF POWER AMPLIFIER -- Class C FM Telephony 

Values are on a per-tube basis unless otherwise specified 

Maximum Ratings, Absolute-Maximum Values: 
OP to 500 Mc 

CCS* ICAS, • 

DC PLATE VOLTAGE  250 max. 250 max. volts 
DC GRID-No.2 (SCREEN-GRID) 
VOLTAGE . . . . . . ... 200 max. 200 max. volts • 

DC GRID-No.1 ( CONTROL-GRID) 
VOLTAGE   -100 max. -100 max. volts 

DC PLATE CURRENT  90 max. 100 max. ma 
DC GRID-No.1 CURRENT  6 max. 8 max. ma 
DC CATHODE CURRENT  100 max. 120 max. ma 
PLATE INPUT   12 max. 14 max. watts 
GRID-No.2 INPUT   3 max. 3.5 max. watts e 
GRID-No.1 INPUT   0.2 max. 0.24 max. watt 
PLATE DISSIPATION . . .... 6 max. 7.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  100 max. 100 max. volts 
Heater positive with 

respect to cathode  100 max. 100 max. volts 
BULB TEMPERATURE ( At hottest 

point on bulb surface). 225 max. 225 max. °C 

Typical Operation: 

At 500 Mc 
DC Plate Voltage  180 200 volts 
DC Grid-No.2 Voltage  180 200 volts 
DC Grid-No.1 Voltage  -20 -20 volts 
From grid resistor for 

each grid No.1 of   27000 27000 ohms 
Peak-to-Peak RF 

0 Grid-No.1 Voltage   50 50 volts 
DC Plate Current  55 60 ma 
DC Grid-No.2 Current  12.5 14 ma 
DC Grid-No.1 Current  1.5 1.5 ma 
Driver Power Output 

(Approx.)   1.2 1.2 watts 
Useful Power Output 

(Approx.).  5 6 watts 

110 

111 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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PLATE-MODULATED PUSH-PULLRF POWER AMPLIFIER -- Class CTelephony 

Carrier conditions per tube for use 
with a maximum modulation factor of i 

Values are on a per- tube basis 

Maximum Ratings, Absolute-Maximum Values: 

Up to 500 Mc 

CCS* WAS, 

DC PLATE VOLTAGE. . . ... 200 max. 200 max. volts 
DC GRID-No.2 ( SCREEN-GRID) 
VOLTAGE . . . . . . ... 200 max. 200 max. volts 

DC GRID-No.1 (CONTROL-GRID) 
VOLTAGE   -100 max. -100 max. volts 

DC PLATE CURRENT  64 max. BO max. ma 
DC GRID- o.1 CURRENT  6 max. 8 max. ma 
DC CATHODE CURRENT  80 max. 96 max. ma 
PLATE INPUT   8 max. 10 max. watts 
GRID-No.2 INPUT   2 max. 2.3 max. watts 
GRID-No.1 INPUT   0.2 max. 0.24 max. watt 
PLATE DISSIPATION . . .. .. 4 max. 5 max. watts 
PEAK NEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  100 max. 100 max. volts 
Heater positive with 

respect to cathode  100 max. 100 max. volts 
BULB TEMPERATURE ( At hottest 

point on bulb surface). . . 225 max. 225 max. °C 

Typical Operation: 
At 500 Mc 

DC Plate Voltage  180 180 volts 
DC Gria-No.2 Voltaae  180 180 volts 
DC Grid-No.1 Voltage  -20 -20 volts 

From grid resistor for 
each grid No.1 of   68000 27000 ohms 

Peak-to-Peak RF 
Grid-No.1 Voltage   45 50 volts 

DC Plate Current  40 55 ma 
DC Grid-No.2 Current  9.5 :2.5 ma 
DC Grid-No.1 Current  0.6 1.5 ma 
Driver Power Output 

(Approx.)   1 1.2 watts 
Useful Power Output 

(Approx.).  3.5 5 watts 

FREQUENCY TRIPLER -- Class C 

Values are on a per- tube basis 

Maximum Ratings, Absolute-Maximum Values: 

up to 500 Mt 

ccs* 

DC PLATE VOLTAGE  250 max. 250 max. volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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6939 
11. 

CCS* ICAS. 

DC GRID,-No.2 ( SCREEN-GRID) 
VOLTAGE . . . . . ..... 200 max. 200 max. volts • 

DC GRID-No.1 ( CONTROL-GRID) 
VOLTAGE   -100 max. -100 max. volts 

DC PLATE CURRENT  60 max. 80 max. ma 
DC GRID-No.1 CURRENT  6 max. 8 max. ma 
DC CATHODE CURRENT  70 max. 80 max. ma 
PLATE INPUT   8 max. 10 max. watts 
GRID-No.2 INPUT   3 max. 3.5 max. watts e 
GRID-No.1 INPUT   0.2 max. 0.24 max. watt 
PLATE DISSIPATION . . . ... 6 max. 7.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  100 max. 100 max. volts 
Heater positive with 

respect to cathode  100 max. 100 max. vets e 
BULB TEMPERATURE ( At hottest 

point on bulb surface). . . . 225 max. 225 max. °C 

Typical Operation: 
UP to 500 Mc 

DC Plate Voltage  180 200 volts 
DC Grid-No.2 Voltage (Approx.)  180 190 volts 

Through resistor of   1200 1200 ohms 
DC Grid-No.1 Voltage  -74 -74 volts 

From grid resistor for 
each grid No.1 of   82000 82000 ohms 

Peak-to-Peak RF 
Grid-No.1 Voltage   165 165 volts 

DC Plate Current  40 46 ma 

DC Grid-No.2 Current  9.7 11 ma 
DC Grid-No.1 Current  1.8 1.8 ma 
Driver Power Output 

(Approx.)   1.1 1.1 watts 
Useful Power Output 
(Approx.) 1.8 2.2 watts 

a without external shield. 
• 

Key-down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negative may be used if the positive peak of 
the aunio-frequency envelope ooes not exceed 115% of the carrier 
conditions. 

Contiruous Commercial Service. 

! Intermittent Commercial and Amateur Service. 

This value of useful power is measured at load of output circuit. 

OPERATING CONSIDERATIONS 

Shielding of the 6939 in " straight-through. rf-amplifier 

service may be required for stable operation. To minimize 

external feedback from the plate to grid NO., a grounded 
shield crossing the terminal end of the tube socket through 

the space between pins 4 and 5 and the space between pins 1 

and 9, is generally adequate for this purpose. 

• 

• 

• 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. 
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The heater may be effectively bypassed by grounding one 

heater pin at the tube socket and bypassing the other heater 

e
pin to ground with a low inductance capacitor. If further 
1solation of the ungrounded heater pin is required a suitable 
rf choke followed by another low inductance bypass capacitor, 

is recommended. 

The cathode of the 6939 should be grounded by means of 

the shortest possible connection to reduce the effect of 

cathode- lead inductance. 

e The rf impedance between grid No.2 and the cathode must 
be kept low, usually by means of a suitable bypass capacitor. 
In telephony service when grid No.2 is modulated, a smaller 

bypass capacitor than is used for telegraphy service may be 

required in order to avoid excessive af bypassitig. However, 

if the capacitance value is too small, rf feedback may occur 
between plate and grid No.1, depending on the circuit layout, 11, operating frequency, and power gain of the stage. AF bypassing 
difficLIties can usually be eliminated if the grid-No.2 

bypass capacitor is replaced by a series- resonant circuit 

which is tuned to resonate at the operating frequency. This 
circuit presents a high impedance to audio frequencies but a 

very low impedance to its resonant frequency. 

To prevent generation of parasitsc osc:llations. it is 

recommended that a 100-ohm resistor be connected in series 

with grid No.2 as close to the socket as possible. 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 
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AVERAGE CHARACTERISTICS 
Each Unit 

Ef = 6.3 VOLTS 
PARALLEL HEATER 
ARRANGEMENT. 

GRID-Ns-a VOLTS.180 
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AVERAGE CHARACTERISTICS 
Each Unit 

Ef. 6.3 VOLTS 

PARALLEL HEATER 
ARRANGEMENT. 

GRIO-N22 VOLTS= 200   
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6939 
AVERAGE CHARACTERISTICS 

Each Unit 
Ef = 6.3 VOLTS 
PARALLEL HEATER ARRANGEMENT. 
GRID-NI 2 VOLTS =160 ;1 
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6939 
AVERAGE CHARACTERISTICS 

Each Unit 

Ee= b.3 VOLTS 
PARALLEL HEATER ARRANGEMENT. 

GRID-1,122 VOLTS = 200 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
Each Unit 

E.g.= 6.3 VOLTS PARALLEL 
HEATER ARRANGEMENT. 

GRID-N.2 VOLTS = 180 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
Each Unit 

Er=6.3 VOLTS PARALLEL 
HEATER ARRANGEMENT. 

GRID- N22 VOLTS 200 
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BEAM POWER TUBE 
9.- PIN MINIATURE TYPE 

For hiéh-ltdelity au4in-amplifier IpPlicatione 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or de volts 
Current 0  45 

Direct Interelectrode Capacitances:° 
Grid No.1 to plate   0.7 max. mgf 
Grid No.1 to cathode & grid No.3, 

grid No.2, and heater  8 mmf 
Plate to cathode & grid No.3, 
grid No.2, and heater   8.5 mgf 

Characteristics, Class AI Amplifier: 

Plate Voltage  250 volts 
Grid-No.2 ( Screen-Grid) Voltage  250 volts 
Grid-No.1 (Control-Grid) Voltage   -15 volts 
Plate Resistance ( Approx.)   73000 ohms 
ransconductance   4800 mmhos 
late Current  46 ma 
id-No.2 Current  3.5 ma 

Grid-No.1 Voltage ( Approx.) for 
plate current of 100 ma  -40 volts 

chanical: 

Operating Position   Any 
Maximum Overall Length   2-5/8" 
Maximum Seated Length  2-3/8" 
Length, Base Seat to Bulb Top ( Excluding tip). . 2" ± 3/32" 
Maximum Diameter   7/8" 
Dimensional Outline  See General Section 
Bulb   T6-1/2 
Base   Small-Button Noval 9-Pin (JETEC No.E9-1) 

Basing Designation for BOTTOM VIEW   9EU 

Pin 1- Grid No.2 
Pin 2- No Connection 
Pin 3-Grid No.1 
Pin 4- Heater 
Pin 5- Heater 

amp 

Din 6- Grid No.1 
Pin 7- Grid No.3, 

Cathode 
Pin 8- Grid No.2 
Pin 9- Plate 

PUSH-PULL AF POWER AMPLIFIER -- Class AB' 

Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE. . . . . . .  400 max. volts 
GRID-No.2 ( SCREEN-GRID) VOLTAGE  300 max. volt 
GRID-No.2 INPUT  2 max. watt 
PLATE DISSIPATION  12 max. watt 

see next page. 
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6973 

BEAM POWER TUBE 

PEAK HEATER-CATHODE VOLTAGE: 
neater negative with 

respect to cathode 
lester positive with 
respect to cathode   

BULB TEMPERATURE ( At hottest point 
on bulb surface)   

Typical Operation with Fixed Bias: 

Values are for 2 tubes 

Plate Voltage  250 350 A00 volts 
Grid-No.2 Voltage  250 280 290 volts 
Grid-No.1 ( Control-Grid) Voltage. -15 -22 -25 volts 
Peak AF Grid-No.1-to-Grid-No.1 
Voltage  30 44 50 volts 

Zero-Signal Plate Current  92 58 50 ma 
Max.-Signal Plate Current  105 106 107 ma 
Zero-Signal Grid-No.2 Current. . .   7 3.5 2.5 ma 
Max.-Signal Grid-No.2 Current. . .   16 14 13.7 ma 
Effective Load Resistance ( Plate 

to plate)  8000 7500 8000 ohms 
Total Harmonic Distortion  2 1.5 2 % 
Max.-Signal Power Output   12.5 20 24 watts 

Typical Operation with.Cathode Bias: 

Values are for 2 tubes 

Plate-Supply Voltage  300 310 volts 
Grid-No.2 Supply Voltage   300 310 volts 
Cathode Resistor   230 270 ohms 
Peak AF Grid-No.1-to-Grid-No.1 Voltage 48 55 volts 
Zero-Signal Plate Current  80 77 ma 
Max.-Signal Plate Current  96 92 ma 
Zero-Signal Grid-No.2 Current  6 5 ma 
Max.-Signal Grid-No.2 Current  14 14 ma 
Effective Load Resistance ( Plate 

to plate)  5500 6000 ohms 
Total Harmonic Distortion  2 4 % 
Max.-Signal Power Output   15 17 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: e 
For fixed-bias operation   0.5 max. megohm 
For cathode-bias operation   1 max. megohm 

200 max. volts 

200A max. volts 

250 max. °C 

PUSH-PULL AF POWER AMPLIFIER -- Class AB, 

Grid No.2 of each tube connected to tap on 
jilote winding of output transformer 

Maximum Ratings, Design-Center Values: 

PLATE AND GRID-No.2 ( SCREEN-GRID) 
SUPPLY VOLTAGE   375 max. volts 

°,A,e : see next page. 
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6973 

BEAM POWER TUBE 
1\ 9 

GRID-Nc.2 INPUT 1  75 max. watts 
PLATE DISSIPATION  12 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 
rewect to cathode   200 max. volts 

Heater positive with 
respect to cathode  200A max. volts 

BULB TEMPERATURE ( At hottest point 
on bulb surface) 250 max. °C 

Typical Operation: 
Values are for 2 tubes 

Ftsed 
Bzas 

Cathode 
Bias 

Plate- Supply Voltage   375 370 volts 
Grid-No.2 Supply Voltage   ï volts 
Grid-No.1 ( Control-Grid) Voltage'. .   -33.5 - volts 
Catfiode Resistor  . _ 355 ohms 
Peak AF Grid-No.1-to-Grid-No.1  
Voltage  67 62 volts 

Zero-Signal Cathode Currert   62 74 ma 
Max.-Signal Cathode Current  95 84 ma 
Effective Load Resistance ( Plate 

to plate)  12500 13000 ohms 
Total Harmonic Distortion  . 1.5 1.2 % 
Max.-Signal Power Output   18.5 15 watts 

Maximum Circuit Values: 

Grid-Nc.1-Circuit Resistaace: . 
For fixed-bias operation   0.5 max. megohm 
For cathode-bias operation   1 max. megohm 

° Without external shield. 

A The dc component must not exceed 100 volts. 

e The type of input coupling network used should not introduce too much 
resistance in the grid-Ifc.1 circuit. Transformer- or impedance-
couplsng devices are recommended. 

• Obtained from taps on the primary winding of the output transformer. 
The taps are located on each side of the center tap ( Bo) so as to apply 
50 per cent of the plate signal voltage to grid No.2 ot each output tube. 

e Obtained from taps on the primary winding of the output transformer. 
Tho taps are located on each side of thecenter tap ; Bo) so as to supply 
43 per cent of the plate signal voltage to grid No.2 of each output tube. 

8-57 - ELECTRON TUBE DIVISION TENTATIVE DATA 2 
RADIO CO”0/IATION OF AMERICA, HARRISON, NEW JERSEY 
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6973 

AVERAGE CHARACTERISTICS 

6.3 VOLTS 
GRID - N2 2 VOLTS = 250 

: • ' 

0 o 0 0 0 0 0 
co .0 ‘4' N _ 

PLATE (Ib) OR GRID- N22 (ICS) MILLIAMPERES 

ELECTRON TUBE DIVISION 92CM— 9389 
RADIO COR/ORAIION OE AMERICA, HARRISON...« Ant,' 



6973 

OPERATION CHARACTERISTICS 
POSH-PULL CLASS ABt OPERATION 

. F. , I 

Ef6.3 VOLTS PLATE VOLTS = 350 

: GRID- N22 VOLTS = 280 I: 

!!  

-Íz GRID- N2 I VOLTS= -22 
AF GRID- N2 I-TO-GRID-H2 1 
SIGNAL VOLTS (RMS)=31.2 

Ar*. 

II ! 
: I 

it 

5000 7000 , 9000 000 
EFFECTIVE LOAD RESISTANCE (PLATE TO PLATE - OHMS 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON. NEW MEET 

92CM-9381 



604/7014 

Full-Wave Gas and Mercury-Vapor 
Rectifier 

GENERAL DATA 

Electrical:a 

Filament, Coated: 
Voltage ( AC)  2.5 volts 
Current at 2.5 volts  11.5 ± 1.0 amp 
Minimum heating time prior 

to tube conduction  15 sec 
Typical Anode Starting Voltage  10 volts 
Peak Tube Voltage Drop at 
anode amperes - 5   10 volts 

Mechanical: 
Operating Position  Vertical, base down 
Maximum Overall Length  7-1/2" 
Maximum Diameter  2-1/16" 
Weight ( ApProx  )  5 oz 
Bulb  116 
Socket  Super-Jumbo 4-Contact 
Base Medium-Metal-Shell Super-Jumbo 4-Pin 

(JEDEC No.A4-81) 
Basing Designation for BOTTOM VIEW  4BS 

Pin 1- Anode No.2 
Pin 2- Filament 

Pin 3- Filament 
Pin 4 - Anode No.1 

Thermal: 

Type of Cooling  Convection 
Temperature Rise of Condensed Mercury to Equilibrium 

Above Ambient Temperature (Approx.): 
No load   18 oc 
Full load   28 °C 

FULL-WAVE RECTIFIERa 

Maximum and Minimum Ratings, Absolute-Maxtmum Values: 

For power-supply frequency of boct's 

PEAK INVERSE ANODE VOLTAGE  900 max. volts 
ANODE CURRENT ( Each Anode): 

Peak   10 max. amp 
Averageb  2.5 max. amp 
Fault . . . . . . . . . .   150 max. amp 

CONDENSED-MERCURY TEMPERATURE RANGE 
(Operating) c  0 to +90 oc 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 
5-62 



604/7014 

With circuit returns to filament- transformer center- tap. 

Averaged over any interval of 5 seconds maximum. 

C :orM.2"treoUt tet:e tkePct'Pgtle:g ¡Zgge.erel-be rf:Viche:g7r:4"c::drn lçrp.r.OZ7 r approxi-
mately to . 15g to .650 C ambient. - 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



615/7018  

Half-Wave Mercury-Vapor Rectifier 

GENERAL DATA 

Electrical:a 

Filament, Coated: 
Voltage ( AC)   2.5 volts 
Current at 2.5 volts  7 t 1 amp 
Minimum heating time prior 

to tube conduction  20 sec 
Typical Anode Starting Voltage  13 volts 
Peak lee Voltage Drop at anode amperes = 8 12 volts 

Mechanical: 

Operating Position  Vertical, base down 
Maximum Overall Length  6-3/8" 
Maximum Diameter  2-1/16" 
Weight ( Approx  )  4 oz 
Bulb ST16 
Cap  Medium (JEDEC No.C1-5) 
Socket  Small 4-Contact 
Base Medium-Shell Small 4-Pin 

with Bayonet (JEDEC No.A4-10) 
Basing Designation for BOTTOM VIEW  4AU 

Pin 1- Filament 
Pin 2- Filament 
Pin 3-Filament 

Pin 4 - Fi lament 
Cap- Anode 

Thermal: 

Type ef Cooling  Convection 
Temperature Rise of Condensed Mercury to 

Equilibrium Above Ambient 
Temperature ( Approx.)   30 °C 

HALF-WAVE RECTIFIERa 

Maximum and Minimum RatIngs, Absolute-Naxtmum Values: 

For power-suPP/y frequency of 6o ces 

PEAK INVERSE ANODE VOLTAGE  2000 max. volts 
ANODE CURRENT: 

Peak  10 max. amp 
Averageb  2.5 max. amp 
Fault   250 max. amp 

CONDENSED-MERCURY TEMPERATURE 
RANGE (Operating)   +35 to +80 °C 

a Witt, circuit returns to tilament—transformer center— tap. 

Averaged over any interval of 5 seconds maximum. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 
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635/7019 

Half-Wave Gas and Mercury-Vapor 

Rectifier 
GENERAL DATA 

Electrical:a 

Filament, Coated: 
Voltage ( AC) 2  5 volts 
Current at 2.5 volts  18 ± 2 amp 
Minimum heating time pricr 

to tube conduction  60 sec 
Typical Anode Starting Voltage  20 volts 
Peak iube Voltage Drop at anode amperes = 20  9 volts 

Mechanical: 

Operating Position  Vertical, base down 
Maximum Overall Length  9-1/2" 
Maximum Diameter  2-1/16" 
Weight ( Approx  )  6 oz 
Bulb  116 
Cap  Medium (JEDEC No.C1-5) 
Socket  Super-Jumbo 4-Contact 
Base Medium-Metal-Shell Super-Jumbo 4-Pin 
Terminal Diagram: 

Pin 1- No Internal 
Connection 

Pin 2- Filament 
Pin 3- Filament 

BOTTOM VIEW 

Pin 4- No Internal 
Connection 

Cap- Anode 

Thermal: 

Type of Cooling  Convection 
Temperature Rise of Condensed Mercury 

ta Equilibrium Above Ambient 
Temperature ( Approx.)   30 oc 

HALF-WAVE RECTIFIERa 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For power- supply frequency of 6o cps 

PEAK INVERSE ANODE VOLTAGE  1000 max. volts 
ANODE CURRENT: 

Peak  77 max. amp 
Averageb  6.4 max. amp 
Fault . . . . . .   770 max. amp 

CONDENSED-MERCURY TEMPERATURE 
RANGE (Operating) c  -40to+100 °C 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 
5-62 



_635/7019 

With circuit returns to filament-transformer center- tap. 

Averaged over any interval of 20 seconds maximum. 

c For longest life, the operating condensed-mercugy temperature range 11110 
after warm-up should be Aept,..between+Adoand . 100- C which corresponds 
approximately to + 100 to 07e C ambient. 

• 

• 

• 

• 
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6351/7020  

Half-Wave Gas and Mercury-Vapor 
Rectifier 

The 6351,k7o2o is the same as the t35/7olo except for the fol-
loulng Items: 

Mechanical: 

Maximum seated Length ..... . ..... . . . . . 8-3/8" 
Base Special Metal Shell JEDEC No.A4-90) 

2— 
m 

MAX. DIA. 
CAP 

JEDEC No. CI-5-

116 BULB 

BASE 
JEDEC No. A4-9 

ir 

32 

MAX. 

32 42 MAX. DIA 

MAX. 

CENTER Of ALL LUG 
INSULATIONSLOTS ON 5/8" R. 

CIRCLE 

I7 1* 

92C5- H668 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, X. J. 
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7027 
BEAM POWER TUBE 

For high-fidelity audio-amplifier appl cattons 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3  ic or dc volts 
Current  0 9  

Direct Interelectrode Capacitances:° 
Grid No.1 to plate  1.5 pea 
Grid No.1 to cathode & grid No.3. 

grid No.2, and heater   10 Pelf 
Plate to cathode & grid No.3. 

grid No.2. and heater  7.5 yid 

Characteristics. Class AI Amplifier: 

Plate Voltage   250 volts 
Grid-No.2 ( Screen-Grid) Voltage   250 volts 
Grid-No.1 ( Control-Grid) Voltage  -14 volts 
Plate Resistance (Approx  )   22500 ohms 
Transconductance  6000 µmhos 
Plate Current   72 me 
Grid-No.2 Current   5 ma 

amp 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  4.62" 
Maximum Seated Length   4.06" 
Maximum Diameter 1  63" 
Bulb  112 
Base  Small-Wafer Octal 8-Pin 

with Sleeve (JETEC No.68-191) 
Basing Designation for BOTTOM VIEW  8HY 

Pin 1- Grid No.2 
Pin 2- Heater 
Pin 3— Plate 
P;n 4- Grid No.2 
P:n 5- Grid No.1 

Pin 6- Grid No.1 
Pin 7- Heater 
Pin 8- Cathode, 

Grid No.3 

PUSH-PULL AF POWER AMPLIFIER -- Class AB 1 

Maximum Ratings, Design-Center Values: 

PLACE VOLTAGE   450 max. volts 
GRID-No.2 (SCREEN-GRID) VOLTAGE   400 max. volts 
CATHODE CURRENT: 

Peak  400 max. ma 
DC  110 max. ma 

GRFD-No.2 INPUT   3.5 max. watts 
PLATE DISSIPATION   25 max. watts 

See next page. 
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7027 

BEAM POWER TUBE 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

Typical Operation with Fixed Bias: 

Values are for 2 tubes 

Plate Voltage   330 400 450 volts 
Grid-No.2 Voltage   330 300 350 volts 
Grid-No.1 (Control-Grid) 

Voltage.  -24 -25 -30 volts 
Peak AF Grid-No.1-to-Grid-No.1 
Voltage   48 50 60 volts 

Zero-Signal Plate Current . .   122 102 95 ma 
Max.-Signal Plate Current . .   184 152 194 ma 
Zero-Signal Grid-No.2 Current   5.6 6 3.4 ma 
Max.-Signal Grid-No.2 Current   18.5 17 19.2 ma 
Effective Load Resistance 

(Plate to plate)  4500 6600 6000 ohms 
Total Harmonic Distortion . .   1 2 1.5 % 
Max.-Signal Power Output. . .   31.5 34 50 watts 

Typical Operation with Cathode Bias: 

Values are for 2 tubes 

Plate-Supply Voltage  400 380 volts 
Grid-No.2 Supply Voltage. . .   300 380 volts 
Cathode Resistor ..... . .   200 180 ohms 
Peak AF Grid-No.1-to-Grid-No.1 
Voltage   57 68.5 volts 

Zero-Signal Plate Current . .   112 138 ma 
Max.-Signal Plate Current . .   128 170 ma 
Zero-Signal Grid-No.2 Current   7 5.6 ma 
Max.-Signal Grid-No.2 Current   16 20 ma 
Effective Load Resistance 

(Plate to plate)  6600 4500 ohms 
Total Harmonic Distortion . .   2 3.5 % 
Max.-Signal Power Output. . .   32 36 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: . 
For fixed-bias operation  0.1 max. megohm 
For cathode-bias operation  0.5 max. megohm 

200 max. volts 
200à max. volts 

PUSH-PULL AF POWER AMPLIFIER -- Class AB i 

Grid NO.2 of each tube connected to tag on 
plate winding of output transformer 

Maximum Ratings, Design-Center Values: 

PLATE AND GRID-No.2 (SCREEN-GRID) 
SUPPLY VOLTAGE  

see next page. 

450 max. volts 

7-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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BEAM POWER TUBE 

CATHODE CURRENT: 
Peak  
DC  

GRID-No.2 INPUT   
PLATE DISSIPATION   
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respecttocathode. 
Heater positive with respect to cathode. 

Typical Operation: 

400 max. Ma 

110 max. ma 
3 max. watts 
25 max. watts 

200 max. volts 
200à max. volts 

Values are for 2 tubes 

Plate-Supply Voltage  410 volts 
Grid-No.2 Supply Voltage  volts 
Cathode Resistor  220 ohms 
Peak AF Grid-No.1-to-Grid-Nc.1 Voltage.   68 volts 
Zero-Signal Cathode Current   134 ma 
Max.-Signal Cathode Current   155 ma 
Effective Load Resistance ( Plate to plate) 8000 ohms 
Total Harmonic Distortion   1.6 
Max.-Signal Power Output  24 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: . 
For cathode-bias operaticn  0.5 max. megohm 

O Without external shield. 

A The dc component must not exceed 100 volts. 

e The type of input coupling network used should not introduce too much 
resistance in the grid—No.f circuit. Transformer— or impedance—coupling 
devices are recommended. 

* Obtained from taps on the primary winding of the optput transformer. 
The taps are located on each side of the center tap ( By) so as to apply 
43 per cent of the platesignalvoltage to grid No.2 ofeach output tube. 

7-58 TENTATIVE DATA 2 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. MARMON NEW JERSEY 



7-58 CE-9566 

7027 
BEAM POWER TUBE 
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7027 

AVERAGE PLATE CHARACTERISTICS 

6.3 VOLFS.   

GR'D- N Sal VOLTS 
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7027 
AVERAGE PLATE CHARACTERISTICS 

  TRIODE CONNECTION 

Ef, = 6 3 VOLTS 
GRID N9-2 CONNECTED TO PLATE 

• ...... • :• 

.... I ; 

: 

.... 

O o o o o 
o st ru _ co  
PLATE MILLIAMPERES 

ELECTRON TUBE DIVISION 
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7034/4X150A  

Beam Power Tube 
FORCED-AIR COOLED 

COAXIAL-ELECTRODE STRUCTURE 370 WATTS CWOUTPUT OPTO 150 Mc 
UNIPOTENTIAL CATHODE 140 WATTS CW OUTPUT AT 500 Mc 
COMPACT DESIGN INTEGRAL RADIATOR 

For Use at Frequencies up to 500 Mc 

GENERAL DATA 

Electrical: 

Heater, or Uniootential Cathode: 
Voltage ( AC or DC) » 6  0 t 10% volts 
Current at heater volts . 6.0 2  6 amp 
Minimum heating time  30 sec 

Mu-Factor, Grid No.2 to Grid No.1, 
for grid-No.2 volts = 300 and 
grid-No.2 ma. - 50  5 

Direct Interelectrode Capacitances:b 

Grid No.1 to plate  0.03 Grid No.1 No.1 to cathode, grid No.2, 

and heater  16 wf 
Plate to cathode, grid No.2, 

and heater 4  4 pgf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2  404" 
Maximum Seated Length  1  850" 
Maximum Diameter  1  640" 
Weight ( Approx  1  4 oz 
Radiator  Integral part of tube 
Socket Air-System Socket, such as 

Johnson No. 124-110-1c 
(Supplied with Air Chimney) 

Base  Special 8-Pin 
BOTTOM VIEW 
RADIATOR 

Pin 1 - Grid No.2d RING Pin 8- Cathode 
Pin 2- Cathode Base Index Plug-
Pin 3-Heater Grid No.1 
Pin 4- Cathode Radiator- Plate 
Pin 5- Do Not Use Ring Terminale - 
Pin 6- Cathode Grid No.2 
Pin 7- Heater 

Air Flow: 
Through indicated air-system socket--This fitting directs 

the air over the base seals; past the grid-No.2 seal, 
glass envelope, and plate seal; and through the radiator 
to provide effective cooling with minimum air flow. 
When the tube is operated at maximum plate dissipation 
for each class of service, a minimum air flow of 5.6 cfm 

indicates a change. 

••• 

1!) 
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through the system is required. The corresponding pressure 

drop is 0.45 inch of water. These requirements are for 

operation at sea level and at an ambient temperature of 

20 0 C. At higher altitudes and ambient temperatures, 

the air flow must be increased to maintain the respective 

seal temperatures and theplate temperature within maximum 
ratings. 

Without air-system socket-- If an air-system socket is not 
used, it is essential that adequate cooling air be 

directed over the base seals, past the envelope, and 

through the radiator. Under these conditions and with 
the tube operating at maximum plate dissipation for each 

class of service, a minimum air flow of 5.3 cfm must 
pass through the radiator. The corresponding pressure 

drop is 0.28 inch of water. These requirements are for 

operation at sea level and at an ambient temperature of 

20 0 C. At higher altitudes and ambient temperatures, 
the air flow must be increased to maintain the respective 

seal temperatures and the plate temperature within 
maximum ratings. 

Plate Temperature (Measured on base end 
of plate surface at junction with fins) . . 250 max. 

Temperature of Plate Seal   200 max. 
Temperature of Base Seals and 
Grid-N0.2 Seal  175 max. 

Oc 

OC 

OC 

AF POWER AMPLIFIER & MODULATOR -- Class kW 

Maximum CCS9 Ratings, Absolute-Maxtmum Values: 

DC PLATE VOLTAGE  2000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE  400 max. volts 
MAX.-SIGNAL DC PLATE CURRENTh   250 max. ma 
GRID-No.2 INPUTh  12 max. watts 
PLATE DISSIPATION h  250 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect tocathode. • 150 max. volts 
Heater Positive with respect tocathode. • 150 max. volts 

Typical COS Operation: 

Values are for 2 tubes 

DC Plate Voltage  800 1000 1500 2000 volts 
DC Grid-No.2 Voltage  300 300 300 300 volts 
DC Grid-No.1 ( Control-

Grid) Voltage   -40 -43 -50 -50 volts 
Peak AF Grid-No.1-to-
Grid-No.1 Voltage   80 86 100 100 volts 

Zero-Signal DC Piste Current  210 165 100 100 ma 
Max.-Signal DC Plate Current  435 450 456 470 ma 
Zero-Signal DC Grid-No.2 
Current   0000 ma 

Max.-Signal DC Grid-No.2 
Current   76 52 42 36 ma 

RADIO CORPORATION OF AMERICA 
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Effecti,,e Load Resistance 
(Plate to plate) 400 4250 6570 8760 ohms 

Max.-Signal Driving Power 
(Approx.)   0000watts 

Max.-Signal Power Output 
(Approx.)   170 230 400 580 watts 

Maximum Circuit Values: 

Grid-No. 1- Circuit Resistance ( Per tube) . . 0.1 max. megohm 

AF POWER AMPLIFIER & MODULATOR -- Class AB2.1 

Maximum CCSg Ratings, Absolute- Maximum Values: 

DC PLATE VOLTAGE  2000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE  400 max. volts 
MAX.-SIGNAL DC PLATE CURRETO   250 max. ma 
GRID-No.2 INPUTh  12 max. watts 
PLATE DISSIPATIONh  250 max. watts 
GRID-No.1 ( CONTROL-GRID) INPUT  2 max. watts 
PEAK NEATER-CATHODE VOLTAGf: 
Heater negative with respect tocathode. • 150 max. volts 
Heater positive with respect to cathode . 150 max. volts 

Typical CCS Operation: 

Values are for 2 tubes 

DC Plate Voltage  800 1000 1500 2000 volts 
DC Grid-No.2 Voltage  300 300 300 300 volts 
DC Grid-No.1 Voltage  -40 -45 -50 -50 volts 
Peak AF Grid-No.1-to-
Gr.d-No.1 Voltage   90 98 106 106 volts 

Zero-Signal DC PlateCurrent  21C 166 100 100 ma 
Max.-Signal DC PlateCurrent   50C 493 500 500 ma 
Zero-Signal DC Grid-No.2 

Current   0000 ma 
Max.-Signal DC Grid-No.2 

Current   80 58 46 36 ma 
Effective Load Resistanc• 
(Mate to plate)  3140 3950 5970 8100 ohms 

Max.-Signal Driving Power 
(Approx.) 0  15 0.15 0.2 0.2 watt 

Max.-Signal Power Output 
(Approx.)   215 270 440 630 watts 

RF POWER AMPLIFIER -- Class B Television Service 

Synchronizing- level conditions per 
tube unless otherwise specified 

Maximum CCS 9 Ratings, Aes0/ute-MaxImum Values: 

54 to 216 Mc 

DC PLATE VOLTAGE  1250 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE  400 max. volts 
DC GRID-No.1 ( CONTROL-GRID) VOLTAGE . . .   -250 max. volts 
DC PLATE CURRENT (AVERAGE) e   250 max. ma 

0 RADIO CORPORATION OF AMERICA DATA 2 
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GRID-No.2 INPUT   12 max. watts 
GRID-No.1 INPUT   2 max. watts 
PLATE DISSIPATION   250 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect tocathode. . 150 max. volts 
Heater positive with respect tocathode. . 150 max. volts 

Typical CCS Operation: 

W“h bandwidth of 5 Nc 

DC Plate Voltage  750 1000 1250 volts 
DC Grid-No.2 Voltage  300 300 300 volts 
DC Grid-No.1 Voltage  -60 -65 -70 volts 
Peak RF Grid-No.1 Voltage: 
Synchronizing level   85 95 100 volts 
Pedestal level  65 70 75 volts 

DC Plate Current: 
Synchronizing level   335 330 305 ma 
Pedestal level  245 240 230 ma 

DC Grid-No.2 Current: 
Synchronizing level   50 45 45 ma 
Pedestal level   20 15 10 ma 

DC Grid-No.1 Current: 
Synchronizing level   15 20 25 ma 
Pedestal level   4 4 4 ma 

Driver Power Output ( Approx.): 1 
Synchronizing level   7 8 9 watts 
Pedestal level   4.25 4.7 5.5 watts 

Useful Power Output ( Approx.): 
Synchronizing level   135 200 250 watts 
Pedestal level   75 110 140 watts 

• 

• 

• 

LINEAR RF POWER AMPLIFIER 

Single-Sideband Suppressed-Carrier Service 

Maximum Ratings, Absolute-Maximum Values: 

up to 150 Mc up to 500 Mc 

cast' rcem ccso • 
DC PLATE VOLTAGE. . 2000 max. 2250 max. 1250 max. volts 
DC GRID-No.2 

(SCREEN-GRID) 
VOLTAGE   400 max. 400 max. 400 max. volts 

MAX.-SIGNAL DC 
PLATE CURRENT . . 250 max. 280 max. 250 max. ma e 

GRID-N0.2 INPUT . . 12 max. 12 max. 12 max. watts 
PLATE DISSIPATION . 250 max. 250 max. 300 max. watts 
PEAK HEATER-
CATHODE VOLTAGE: 
Heater negative 
with respect 
to cathode. . . 150 max. 150 max. 150 max. volts 

Heater positive 
with respect 
to cathode. . . 150 max. 150 max. 150 max. volts 

...Indicates a change. 
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Typical Class AB I "Single-Tone" Operation up to 150 Mc:" 

CCSII 
411, /CAS DC Plate Voltage  ° 1000 1500 1800 2000 volts 

DC Grid-No.2 Voltage ° . . . . 300 300 300 300 volts 
DC Grid-No.1 ( Control-

Grid) Voltage   -50 -50 -50 -48 volts 
Zero-S;gnal DC Plate Current   50 50 50 60 ma 
Zero-Signal DC Grid-No.2 

e Current   0 0 0 0 ma 
Effective RF Load Resistance  1860 3280 4140 4270 ohms 
Max. -Signai DC Plate Current  225 225 225 250 ma 
Max.-Signal DC Grid-No.2 

Current   11 11 11 9 ma 
Max.-Signal Peak RF Grid-

No.1 Voltage  50 50 50 48 volts 
Max.-Signal Driving Power Ili (Apprcx.)   0 0 0 0 watts 
Max.-Signal Power Output 

(Approx.)   115 200 250 290 watts 

Maximum Circuit Values ( CCS or 1CAS): 

Grid-No.1-Circuit Resistance under Any Condition: 
With fixed bias   25000 max. ohms 
With cathode bias  Not recommended 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions pertube for use 
with a max. modulation factor of 2 

Maximum CCS 9 Ratings, Absolute—Maximum Values: 

Up to I5o to 
150 Mc 500 Mc 

DC PLATE VOLTAGE  1600 max. 1000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) gIVVOLTAGE . . . . .   300 max. 300 max. volts 

GRID-No.1 ( CONTROL-GRID) 
VOLTAGE   -250 max. -250 max. volts 

DC PLATE CURRENT  200 max. 200 max. ma 
GRID-44o.2 INPUT   10 max. 10 max. watts 
GRID-No.1 INPUT   2 max. 2 max. watts 
PLATE DISSIPATION . . ...  165 max. 165 max. watts *PEAK HEATER-CATHODE VOLTAGE:  
Heater negative with 

respect to cathode  150 max. 150 max. volts 
Heater positive with 

respect to cathode  150 max. 150 max. volts 

Typical CCS Operation: 

Up to 150 Mc 

',DC Plate Voltage  1200 1600 volts 
DC Grid-No.2 Voltage (Modulated 

approx. 55%lq   250 250 volts 

.- indicates a change. 
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DC Grid-No.1 Voltage'   -118 -118 volts 
Peak AF Grid-No.2 Voltage ( For 

100% modulation)   180 200 volts. 
Peak RF Grid-No.1 Voltage   136 136 volts 
DC Plate Current  200 200 ma 
DC Grid-No.2 Current  23 23 ma 
DC Grid-No.1 Current ( Approx  1   5 5 ma 
Driving Power ( Approx.)   2 3 watts 
Power Output ( Approx  )   150 230 watts 

At 165 Mc 
11, DC Plate Voltage  400 600 800 1000 volts 

DC Grid-No.2 Voltage 
(Modulated approx. 55%)g. . . . 250 250 250 250 volts 

DC Grid-No.1 Voltage  -90 -95 -100 -105 volts 
Peak AF Grid-No.2 Voltage 

(For 100% modulation)   140 150 160 170 volts 
Peak RF Grid-No.1 Voltage . . .   110 120 120 125 volts. 
DC Plate Current  200 200 200 200 ma 
DC Grid-No.2 Current  40 35 25 20 ma 
DC Grid-No.1 Current ( Approx.).   7 8 10 15 ma 
Driving Power ( Approx.(   1 1 1.5 2 ma 
Power Output ( Approx  )   55 80 100 140 watts 

Maximum Circuit Values: 

Grid—No.1—Circuit Resistance 
under Any Condition   

RF POWER AMPLIFIER & OSCILLATOR --
and 

RF POWER AMPLIFIER -- Class C 

Maximum CCSg Ratings, Absolute-Maxlmum 

DC PLATE VOLTAGE  
DC GRID-No.2 ( SCREEN-GRID) 
VOLTAGE . . ....   

DC GRID-No.1 (CONTROL-GRID) 
VOLTAGE   

DC PLATE CURRENT  
GRID-No.2 INPUT   
GRID-No.1 INPUT   
PLATE DISSIPATION . .   
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  
Heater positive with 

respect to cathode 

Typical CCS Operation: 

up to 150 Mc 
DC Plate Voltage  
DC Grid-No.2 Voltage  

25000 max. ohms 

Class C Telegraphy' 

FM Telephony 

Values: 

up to 
150 Mc 

2000 max. 

300 max. 

-250 max. 
250 max. 
12 max. 
2 max. 

250 max. 

150 to 
500 tic 

1250 max. 

300 max. 

-250 max. 
250 max. 
12 max. 
2 max. 

250 max. 

voltsaw 

vol Es 

volts 
ma 

watts 
watts 
watts. 

150 max. 150 max. volts 

150 max. 150 max. volts 

1500 2000 volts 
250 250 volts 

• 
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DC Grid-No.1 Voltage  -88 volts 
Peak PF Grid-No.1 Voltage   110 110 volts 

•DC Plate Current 250 250 ma 
DC Grid-No.2 Current  24 24 ma 
DC Grid-No.1 Current ( Apnrox  8 8 ma 
Driving Power ( Approx.) 1  5 2.5 watts 
Power Output ( Approx  )   260 370 watts 

At 165 Mc 

AI' DC Plate Voltage  600 750 1000 1250 volts 
qv DC Grid-No.2 Voltage  250 250 250 250 volts 

DC Grid-No.1 Voltage  -75 -80 -80 -90 volts 
Peak RP Grid- o.1 Voltage . .   91 96 95 106 volts 
DC Plate Current  200 200 200 200 ma 
DC Grid-No.2Current   37 37 31 20 ma 
DC Grid-No.1 Current ( Approx J.   11 11 10 11 ma 

Driving Power ( Approx.)   1 1 1 1.2 watts • Power Output ( Approx  )   85 110 150 195 watts 

At 500 Mc with coaxial cavity 

DC Plate Voltage  600 800 1000 1250 volts 
DC Grid-No.2 Voltage  250 250 250 280 volts 
DC Grid-No.1 Voltage  -110 -110 -110 -115 volts 
DC Plate Current  170 200 200 200 ma 
DC Grid-No.2 Current  6 7 7 5 ma 
DC Grid-No.1 Current ( Approx. )  6 10 10 10 ma 
Driver Power Output ( Approx.) 1  15 20 25 30 watts 
Useful Power Outnut ( Anprox.)   50 95 120 140 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistanc 
unoer Any Condition   25000 max. ohms 

a Because the cathode is subjec:ed to considerable back bombardment as 
the frequency is increased witn resultant increase in : emperature, the 
neater voltage shoulo be reduced depending on operating conditions and 
frequency to prevent Overheatimg the cathode and resultant short life. 

b 
with cylindrical shield JEDEF No.320 surrounding rad.ator; and with 
a cylindrical shield JEOEC No.321 surrounding the grid-No.2 ring ter-
minal. Both shields are connected to ground. 

a Available from E.F. Johnson Cc.. Waseca. Minn. 

d For use at lower frequencies. 

B For use at higher frequencies 

Subscript 1 indicates that grid-No.1 current does not flow during any 
Part of the input cycle. 

•
g Continuous Commercial Service. 
h 

Averaged over any audio- frequency cycle of sine-wave turn. 

) Subscript 2 indicates that grid-No.1 current flows during some part 
of the input cycle. 

Averageo over any frame. 
1 
The driver stage is required to supply tube losses and rf-circuit 
losses. The driver stage should he designed to provide an excess 
of power above the indicated values to take care of variations in line 
voltage, in components, in initial tune characteristics, and in tube 

• characteristics during life. 

Intermittent Commercial and Amateur Service. 

.Single-ToneT operation. reiers to. that class of amplifier service 
in which the grio-wo.2 input consists of a monofrequency rf signal 
having constant amplitude. This signal is produced in a single-
sideband suppressed- carrier system when a single audio frequency of 
constant amplitude is applied to the input of the system. 
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P Preferably obtained from a fixed SuPply. 

The dc grid-No.2 voltage must be modulated approximately 55% in phase 
with the plate modulation in order to obtain 100% modulation of the 
7034/44150A. The use of aseries grid-No.2 resistor or reactor may not 
give satisfactory performance and is therefore not recommended. 

r Obtained from grid-No.1 resistor or from a combination of grid-No.1 
resistor with either fixed supply or cathode resistor. 

• key-down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negative may be aseo if the positive peak of 
the audio- frequency envelope does not exceed 115% of the carrier 
conditions. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN ...-

Note Mtn. Max. 

Heater Current  1 2.3 2.9 amp 
Direct Interelectrode 
Capacitances: 
Grid No.1 to plate  2 - 0.05 pea ink 
Grid No.1 to cathode, grid 

No.2, and heater  2 14.5 17.0 pill II, 
Plate to cathode, grid 

No.2, and heater  2 4.0 4.8 pia 
Grid-No.1 Voltage 1 3 4  5 -32 -46 volts 
Grid-No.2 Current 1 3 4  5 -5 3 ma 
Power Output  4,5,6 100 - watts 

Note 1: with 6.0 volts on neater. 

Note 2: with cylindrical snield JEDEC No.320 surrounding radiator: and 
with a cylindrical shield JEOEC No.321 surrounding the grid-No.2 
ring terminal. Both shields are connected to ground. 

Note 3: With dc plate volts = 1000. dc grid-No.2 volts . 300. and grid-
No.1 voltage adjusted to give plate current of 150 milliamperes. 

Note 4: witn forced- air cooling as specified under GENERAL DATA for 
Air-System Socket. 

Note 5: Heater voltage must be applied for at least 30 seconds before 
application of other voltages. 

Note 6: With heater volts = 5.5. dc plate volts = 1000. dc grid-mo.2 
volts . 750. dc grid-No.t volts = - 90. maximum dc grid-No.1 
milliamperes . 20, grid-No.1 signal voltage adjusted to give dc 
plate current of 200 milliamperes. and a frequency of 475 Nc. 

SPECIAL PERFORMANCE DATA 

Interelectrode Leakage: 

This test is destructive and is performed on a sample lot of 

tubes from each production run underthefollowing conditions: 

ac heater volts . 6.6, no voltage on other elements, and 

specified forced-air cooling for Air-System Socket. At the 

end of 500 hours, with tube at 250 C, and with no voltage e, 

applied to heater, the minimum resistance between indicated 

electrodes as measured with a 500-volt Megger-type ohmmeter 

having an internal impedance of 2.5 megohms, will be: 

Grid No.1 and Grid No.2   10 min. megohms 

Grid No.I and Cathode   10 min. megohms 

Grid No.2 and Cathode   10 min. megohmse 

• 

• 

• 

InlIcates a change. 
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• 

• 
DOME SHAPE WILL 
FALL WITHIN SHADED 
AREA OF THE COM-
PARATOR CONTOUR 
TEMPLATE 

1 1110.780" 
±.070" 

I.625"±.015" DIA. 

\_ 

t 
.750' 

1-.040" 

.780" 
±.030" 

.080" 

3/ "MIN. 

14"MA X. .005"MIN.R.  

.360"M 

.534" 
±.020" 

.260"±.005"Dle• 30" b. 

.303"±.005" 

.050".003"-.005" DIA. 
8 PINS* 

• 1.425" 
3.008" 
DIA. 

• 

• 

1 

.687" 
DIA." 

RADIATOR 
PLATE 

TERMINAL 

I '3,S2" MAX. DIA. 

GRID-812 2 TERMINAL 

MAKE NO CON-
NECTION TO 

THIS SURFACE 

31"MIN. 

A56"MAX. 

.08e±.020" 

GRID-N2 I TERMINAL 

.043" R!" 

2 

92CM -7I53R6 

GRID-No.I PLUG DIMENSIONS ARE MEASURED BY THE USE OF THE 

SERIES OF GAUGES SHOWN IN SKETCHES G, AND G2 . IN THE 

FOLLOWING INSTRUCTIONS FOR THE USE OF THESE GAUGES, "GO" 

INDICATES THAT THE ENTIRE GRID-No.I PLUG KEY WILL ENTER 

THE GAUGE; AND "NO-GO" INDICATES THAT THE GRID-No.I PLUG 

KEY W.LL NOT ENTER THE GAUGE MORE THAN 1/16". INSTRUC-

TIONS FOR THE USE OF THE GAUGES FOLLOW: 

• , •, ": See next page. 
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A GAUGES G1-I, G1-2, G1-3, AND 

USING ONLY SLOT C, TRY THESE GAUGES IN NUMERICAL ORDER 

UNTIL ONE ISFOUND THAT WILL ACCEPT THE ENTIRE GRID-No.I 
PLUG. USING THE FIRST GAUGE THUS FOUND, IT WILL NOT 

BE POSSIBLE TO INSERT THE GRID-No.I PLUG IN SLOT B. 

• GAUGES G2-I, G2-2, AND G3-3: 

THE GRID-No.I PLUG WILL BE REJECTED BY GAUGES G2-I 
AND G2-2, BUT WILL BE ACCEPTED BY GAUGE G2-3. 

* BASE- PIN POSITIONS ARE HELD TO TOLERANCES SUCH THAT 
THE ENTIRE LENGTH OF THE PINS WILL, WITHOUT UNDUE FORCE, 

PASS INTO AND DISENGAGE FROM THE FLAT-PLATE GAUGE SHOWN 
IN SKETCH G3 . 

GAUGE SKETCH GI 

.0780" 
L0003* 

0 
"  

±.0 I 03" - 

.0860" 

92C5-8634 

Gauge Dimension 
A 

G1-2 

G1-3 

G1-4 

.2575" 

.2600" 

.2625" 

.2650" 

+ .0000" 
- . 0005" 

4 : gggC5): 

 .1. .0000" 

7 

• 

e 

• 

• 

• 

• 
RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



7034/4X150A 

• 
GAUGE SKETCH G2 

• 

• 

e 

• 

• 

, 
r*----/2" 
1"  92C5- 8635 

Gauge 
Dimension 

A B 

G2-1 

G2-2 

G2-3 

.2550" 

+ . 0000" 
.2980" 

- . 000" 5 

+ . 0000" 
.3080“ 

- . 0005" 

.125" 

none 

none 
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GAUGE SKETCH G3 

92C5 —7975R1 

TOLERANCES ARE NOT CUMULATIVE 

COMPARATOR CONTOUR TEMPLATE 

45. 1' 

/4\\\ 

e--__ 

.1900" 
±.0005" 

--71.7600"±.0005"1 —  

G0000"±.0005' 

92C5 —10554 RI 

• 
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TYPICAL PLATE CHARACTERISTICS 
E4=6 VOLTS 
GRID—N22 VOLTS= 250 Fri 
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TYPICAL CHARACTERISTICS 
E ç = 6 VOLTS r7:7t EIT! '  
GRID- N22 VOLTS= 250 
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TYPICAL CONSTANT—CURRENT CHARACTERISTICS 
= 6 VOLTS •  

GRID- N22 VOLTS=250 
= PLATE AMPERES..  

IGI = GRID- N9 I AMPERES ,., 
Ic2= GRID- N22 AMPERES   

. ... .......  

I 

71111117.1,4 

1777r. 1171777 
!II • 

: L11: 11 I 

... 

GRID-Ngl VOLTS 

co 8 

92CM-9760 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
Ef = 6 VOLTS :I; , H. H 

i ! 
GRID- 1,192 VOLTS = 350 .1: 
Ii,= PLATE AMPERES i. , t 
ICI = GRID -1,191 AMPERES , 
Ic 2 ,GRID-1,192 AMPERES i, ••• -. , , • • - - 
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Beam Power Tube 

FORCED-AIR COOLED 
COAXIAL- ELECTRODE STRUCTURE 370 WATTS CW OUTPUT UP TO I50Mc 
UNIPOTENTIAL CATHODE 140 WATTS CW OUTPUT AT 500 Mc 
COMPACT DESIGN INTEGRAL RADIATOR 

For Use at Frequencies up to 500 Mc 

The 7035/025e is the some as the 7o34/4115oA excekt for the 
following items: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)a 26  5 ± 10% volts 
Currert at heater volts - 26  5  0.58 amp 

Because the cathode is subjected to considerable back bombardment as 
the frequency is increased with resultant increase in temperature, the 
heater voltage should be reduced depending on operating conditions and 
frequency to prevent overheating the cathode and resultant short life. 

a 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note RI, Max. 

Heater Current  1 0.50 0.62 amp 
Direct Interelectrode 

Capacitances: 
Grid No.1 to plate  2 - 0.05 me 
Grid No.1 to cathode, grid 

No.2, and heater  2 14.5 17.0 pia 
Plate to cathode, grid 

No.2, and heater  2 4.0 4.8 pgf 
Grid-No.1 Voltage 1 3 4  5 -32 -46 volts 
Grid-No.2 Current 1 3 4  5 -5 3 ma 
Power Output  4,5,6 100 - watts 

Note 1: With 26.5 volts on heater. 

Note 2: With cylindrical shield having inside diameter of i-13/16" com-
pletely surrounding radiator, and insulate? from the top and 
sides of it bya I/16= thickness of insulating material; and with 
a cylindrical shield having inside diameter of 1.460 and length 
of 5/16= surrounding the grid-No.2 ring terminal and insulated 
from it. Both shields are connected to ground. 

Note 3: With dc plate volts = 1000, dc grid-No.2 volts = 300, and grid-
NO.1 voltage adjusted to give plate current of 150 milliamperes. 

Note 4: With forced-air cooling as specified under GENERAL DATA for Air-
System Socket. 

Note 5: 1.1,e,:W=a2fejimut, for at least 30 seconds before 

Note 6: With heater volts . 24.5, dc plate volts = 1000, dc grid-No.2 
volts = 250, dc grid-No.1 volts = - 90, maximum dc grid-No.1 
milliamperes = 20, grid-No.1 signal voltage adjusted to give dc 
plate carrent- of 200 milliamperes, and a frequency of 475 MC . 

SPECIAL PERFORMANCE DATA 

Interelectrode Leakage: 

This test is destr.ictive and is performed on a sample lot 

of tubes from each production run under the following condi-

tions: ac heater volts = 29.1, no voltage on other elements, 

.-Indicates a change. 
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and specified forced- air cool ing for Aar- System Socket. At 

the end of 500 hours, with tube at 25° C, and with no voltage 

applied to heater, the minimum resistance between indicated 

electrodes as measured with a 500-volt Megger-type ohmmeter 
having an internal impedance of 2.5 megohms, will be: 

Grid No.1 and grid No.2   10 min. megohms 
Grid No.1 and cathode   10 min. megohms 
Grid No.2 and cathode   10 min. megohms 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



7054 

Power Pentode 
9-PIN MINIATURE TYPE 

For Mobile-Communications Equipment Operating from 6-Cell 
Storage-Battery Systems. Useful as a Class-C RF-Power-
Amplifier, Oscillator, and Frequency-Multiplier Tube up 
to 40 Mc, and as a Modulator and AF- Power-Amplifier Tube. 

The 7054 is the same as the 5077/7054 ercePt fcr the following 
items: 

Mechanical: 

Maximum Overall Length  2-5/8" 
Maximum Seated Lenoth   2-3/8" 
Length, Rase Seat tr; Bulb Top ( Excluding tip). . . . 2" ± 3/32" 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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7189 

Power Pentode 

9- PIN MINIATURE TYPE 

GENERAL DATA 

Electrical: 

Heater, fo , Unipotential Cathode: 
Voltage ( AC or DC)  6.3 volts 
Current   0.76 amp 

Direct Interelectrode Capacitances ( Approx.):' 
Grid No.1 to plate  0.5 µµf 
Grid No.1 to cathode & grid No.3, 

grid No.2, and heater   10.8 µµf 
Plate to cathode & grid No.3, 

grid No.2, and heater   6.5 µµf 
Grid No.1 to heater   0.25 ¿ pf 

Characteristics, Class AI Amplifier: 

Plate Voltage   250 volts 
Grid-No.2 Voltage   250 volts 
Grid-No.1 Voltage   -7.3 volts 
Mu-Factor, Grid No.2 to Grid No.1   19.5 
Plate Resistance ( Approx  )   40000 ohms 
Transconauctance  11300 µmhos 
Plate Current   48 ma 
Grid-No.2 Current   5.5 ma 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  3-1/16" 
Maximum Seated Length   2-13/16" 
Length, Base Seat toBulbTop(Excluding tip) . 2-7/16" t 3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outline   See General Section 
Bulb  T6-1/2 
Base Small-Button Noval 9-Pin (JEDEC No.E9-1) 

Basing Designation for BOTTOM VIEW  9CV 

Pin 1- Internal Con-
nection--
Do Not Use 

Pin 2- Grid No.1 
Pin 3- Cathode, 

Grid No.3 

Pin 4- Heater 
Pin 5- Heater 
Pin 6- Same as Pin 1 
Pin 7- Plate 
Pin 8- Same as Pin 1 
Pin 9- Grid No.2 

PUSH-PULL AF POWER AMPLIFIER -- Class AB' 

Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE   400 max. volts 
GRID-No.2 ( SCREEN-GRID; VOLTAGE   300 max. volts 
CATHODE CURRENT   65 max. ma 
PLATE DISSIPATION   12 max. watts 
ZERO-SIGNAL GRID-No.2 INPUT   2 max. watts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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MAX.-SIGNAL GRID-No.2 INPUT  4 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negativewith respect to cathode. . 100 max. volts e 
Heater positivewith respect to cathode. . 100 max. volts 

Typical Operation: 

Values are for 2 tubes 

Plate Voltage  400 volts 
Grid-No.2 Voltage  300 volts 
Grid-No.1 Voltage  -15 volts 
Peak AF Grid-No.1 Voltage  14.8 volts 
Zero-Signal Plate Current  15 ma 
Max.-Signal Plate Current  105 ma 
Zero-Signal Grid-No.2 Current  1.6 ma 
Max.-Signal Grid-No.2 Current  25 ma 
Effective Load Resistance 

(Plate to plate)   8000 ohms 
Total Harmonic Distortion  4 % 
Max.-Signal Power Output   24 watts 

Maximum Circuit Values: 

Grid-N0.1-Circuit Resistance: 
For fixed-bias operation   0.3 max. megohm 

PUSH-PULL AF POWER AMPLIFIER -- Class AB1 

Grid No.2cfeach tube connected to tap 
on plate windIng of output transformer 

Maximum Ratings, Design-Center Values: 

...PLATE AND GRID-No.2 ( SCREEN-GRID) 
SUPPLY VOLTAGE   375 max. volts 

CATHODE CURRENT  65 max. ma 
PLATE DISSIPATION  12 max. watts 
ZERO-SIGNAL GRID-No.2 INPUT  2 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT  4 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negativeviith respect to cathode. • 100 max. volts 
Heater positivewith respect to cathode. • 100 max. volts 

Typical Operation: 

Values are for 2 tubes 

Plate Supply Voltage   375 volts 
Grid-No.2 Supply Voltage   b 
Cathode Resistor   220 ohms 
Peak AF Grid-No.1 Voltage  17.7 volts 

-.-Zero-Signal Cathode Current  70 ma 

--Max.-Signal Cathode Current  81 ma 
Effective Load Resistance 
.(Plate to plate)   11000 ohms 

Total Harmonic Distortion  3 % 
Max.-Signal Power Output   16.5 watts 

—.Indicates a change. 

• 

• 

• 

• 

• 
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7189  

Maximum Circuit Values: 

Grid-No.1-Circoit Resistance: 
For cathode-bias operation  1 max. megohm 

& Without external shield. 

& Obtained from taps on the primary winding of the putput transformer. 
The taps are located on each simeof the center- tap ( 84 ) so as to supply 
43 per cant of the plate signal voltage to grid No.2 of each output tube. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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7203/4CX2506  

Beam Power Tube 

41, FORCED-AIR COOLED 
CERAMIC-METAL SEALS 400 WATTS CW OUTPUT TO 175 Mc 
COAXIAL-ELECTRODE STRUCTURE 250 WATTS CW OUTPUT AT 500 Mc 
COMPACT DESIGN INTEGRAL RADIATOR 

For Use at Frequencies up to 500 Mc 

1110
 The ma is unilaterally interchangeable with the 41250B and 
bilaterally interchangeable with the 4CX25oR. 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC) d   6.0 ± 10% volts 

111, Current at heater volts = 6.0 . . 2.6 amp 
Minimum heating time  30 sec 

Mu-Factor, Grid No.2 to Grid No.1, 
for grid-No.2 volts = 300 and 
grid-No.2 ma. = 50  5.0 .-

Direct interelectrode Capacitances:b 
Grid No.1 to plate  0.03 Pea 
Grid No.1 to cathode, grid No.2; 

and heater  16.0 Pef 
Plate to cathode, grid No.2, 

and heater  4.4 Mgf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2  464" 

.- Maximum Seated Length   1.91" 
Maximum Diameter   1.640" 
Weight ( Approx  )  4 oz 
Radiator  Integral part of tube 
Socket Air-System Socket, such as SK-600b and •   SK-606 Air Chimneyb: or 124-110-1 d 

(Supplied with Air Chimney) 
Base Special 8-Pin 

BOTTOM VIEW 

RADIATOR 

(4 RING 
Pin 1- Grid No.2d Pin 8- Cathode 

e Pin 2- Cathode 
Pin 3- Heater Base Index Plug-

Grid No.1 
Pin 4- Cathode Radiator- Plate 
Pin 5- Do Not Use Ring Terminalf - 
Pin 6- Cathode Grid No.? 
Pin 7-Reater 

Air Flow: e Through indicated air- system socket-- This fitting directs 
the air over the base seals; past the grid-No.2 seal, 
envelope, and plate seal; and through the radiator to 

-.-Indicatesanange. 

Ye RADIO CORPORATION OF AMERICA 
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7203/4CX2506 

provide effective cooling with minimum air flow. When 

the tube is operated at maximum plate dissipation for 

each class of service, a minimum air flow of 3.8 cfm 1110 

through the system is required. The corresponding 

pressure drop is approximately 0.3 inch of water. These 

requirements are for operation at sea level and at an 

ambient temperature of 20° C. At higher altitudes and 

ambient temperatures, the air flow must be increased 

to maintain the respective seal temperatures and the 

plate temperature within maximum ratings. 

Without air- system socket— If an air- system socket is",  

not used, it is essential that adequate cooling air 

be directed over the base seals, past the envelope, 

and through the radiator. Under these conditions and 

with the tube operating at maximum plate dissipation 
for each class of service, a minimum air flow of 3.6 

cfm must pass through the radiator. The corresponding gl, 
pressure drop is approximately 0.1 inch of water. These 

requirements are for operation at sea level and at an 
ambient temperature of 20 0 C. At higher altitudes 

and ambient temperatures, the air flow must be increased 

to maintain the respective seal temperatures and the 

plate temperature within maximum ratings. 

Plate Temperature (Measured on base 
end of plate surface at junction 
with fins)  250 max. 

Temperature of Plate Seal, Grid-No.2 
Seal, and Base Seals  250 max. 

OC 

OC 

AF POWER AMPLIFIER & MODULATOR-- Class All ig 

Maximum CeSh Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE. . . . .  2000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VQLTAGE. .  400 max. volts 
MAX.-SIGNAL DC PLATE CURRENT.'   250 max. ma 
GRID-No.2 INPUTi  12 max. watts. 
PLATE DISSIPATIONj  250 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode  150 max. volts 

Heater positive with 
respect to cathode  150 max. volts 

Typical CCS Operation: • 
Values are for 2 tubes 

DC Plate Voltage  1000 1500 2000 volts 
DC Grid-No.2 Voltage  350 350 350 volts 
DC Grid-No.1 (Control-grid) 
Voltage ....... . . . . -55 -55 -55 volts 

Peak AF Grid-No.1-to-Grid-No.1 
Voltage   94 94 94 volts. 

Zero-Signal DC Plate Current.   166 166 166 ma 
Max.-Signal DC Plate Current.   500 500 500 ma 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Zero-Signal DC Grid-No.2 
Current   0 0 0 ma 41, Max.-Signal DC Grid-No.2 
Current (Approx.)   10 8 8 ma 

Effective Load Resistance 
(Plate to plate)  3300 6000 8700 ohms 

Max.-Signal Driving Power 
(Approx.)   0 0 0 watts 

Max.-Signal Power Output 
dift (Approx.)   220 400 590 watts 

910r Maximum Circuit Values: 

Grid-No.1-Circuit Resistance (Per tube) . 0.1 max. megohm 

RF POWER AMPLIFIER— Class B Television Service 

lie Synchronizing-level conditions Per 
tube unless otherwise specified 

Maximum CCSh Ratings, Absolute- Maximum Values: 

54 to 216 Mc 

DC PLATE VOLTAGE   2000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE. . .   400 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE . .   -250 max. volts 
DC PLATE CURRENT ( AVERAGE) k   250 max. ma 
GRID-No.2 INPUT   12 max. watts 
GRID-No.1 INPUT   2 max. watts 
PLATE DISSIPATION   250 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negativewith respect to cathode. 150 max. volts 
Heater positive with respect to cathode. 150 max. volts 

Typical CCS Operation: 

With bandwidth of 5 Mc 

DC Plate Voltage  1000 1500 200° volts 
DC Grid-No.2 Voltage  350 350 350 volts 111,DC Grid-No.1 Voltage  -60 -65 -70 volts 
Peak RF Grid-No.1 Voltage: 
Synchronizing level   65 71 76 volts 
Pedestal level  52 57 62 volts 

DC Plate Current: 
Synchronizing level   355 360 360 ma 
Pedestal level   250 250 250 ma 

111)DC Grid-No.2 Current: 
Synchronizing level   27 29 29 ma 
Pedestal level  4 0 0 ma 

DC Grid-No.1 Current: 
Synchronizing level   2 5 5 ma 
Pedestal level  0 0 0 ma 

Driving Power ( Approx.): 
a l, Synchronizing level   0.4 1.2 1.2 watts 

Pedestal level  0 0 0 watts 
1110FPower Output (Approx.): 

Synchronizing level   160 300 440 watts 
Pedestal level  90 170 250 watts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 

Maximum CeSh Ratings, Absolute-Maximum Values: 
• 

1115 to 500 Mc 

DC PLATE VOLTAGE  2000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE. . .   400 max. volts 
MAX.-SIGNAL DC PLATE CURRENT  250 max. ma 
GRID-No.2 INPUT    12 max. watts 
PLATE DISSIPATION   250 max. watts e 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 150 max. volts 
Heater positive with respect to cathode. 150 max. volts 

Typical CCS Class AB, " Single-Tone" Operation:" 

At frequenczes uP to 175 Mc 

DC Plate Voltage  1000 1500 2000 volts 41h 
DC Grid-No.2 Voltage"   350 350 350 volts IMF 
DC Grid-No.1 ( Control-grid) 
Voltage   -55 -55 -55 volts 

Zero-Signal DC Plate Current. 83 83 83 ma 
Zero-Signal DC Grid-No.2 
Current   0 0 0 ma 

Effective RF Load Resistance. • 1650 3000 4350 ohms 
Max.-Signal DC Plate Current. • 250 250 250 ma 
Max.-Signal DC Grid-No.2 

Current   5 4 4 ma 
Max.-Signal Peak RF Grid-No.1 
Voltage   47 47 47 volts 

Max.-Signal Driving Power 
(Approx.)   0 0 0 watts 

Max.-Signal Power Output 
(Approx.)   110 200 295 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
under any condition: 
For fixed-bias operation  25000 max. ohms le 
For cathode-bias operation  Not recommended 

-.Typical CCS Operation with "Two-Tone Modulation":P 

At 3o Mc 

DC Plate Voltage  1000 1500 2000 volts 
DC Grid-No.2 Voltage"   350 350 350 volts 4. 
DC Grid-No.1 Voltageg   -55 -55 -55 volts 
Zero-Signal DC Plate Current.   83 83 83 ma 
Effective RF Load Resistance.   1650 3000 4350 ohms 
DC Plate Current at Peak 

of Envelope   250 250 250 ma 
Average DC Plate Current. . .   175 175 175 ma 
DC Grid-No.2 Current at Peak 
of Envelope   30 30 30 ma e 

...InaiCeleS 8 change. 

RADIO CORPORATION OF AMERICA 
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Average DC Grid-No.2 Current. . 6 9.5 15 ma 
Average DC Grid-No.1 Current. . 0 0 0 ma 

0 Peak-Envelope Driver Power 
(Approx.)   1 1 1 watt 

Output-Circuit Efficiency 
(Approx.)   95 95 95 % 

Distortion Products Level:" 
Third Order   29 29 30 db 
Fifth Order   40 38 35 db 

e Useful Power Output ( Approx.):$ 
Average  55 100 147.5 watts 
Peak Envelope   110 200 295 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under any condition: 
For fixed-bias operation  25000 max. ohms 
For cathode-bias operation  Not recommended 

• 
PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier condttzens per tube for use 
wtthamaxzmum modulation factor oft 

Maximum CCS f Ratings, Absolute-Maximum Values: 

UP to5oo Mc 
DC PLATE VOLTAGE  1500 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE. . . 300 max. volts 
DC GRID-No.1 ( CONTROL-GRID) VOLTAGE . . . -250 max. volts 
DC PLATE CURRENT  200 max. ma 
GRID-No.2 INPUT   8 max. watts 
GRID-No.1 INPUT   2 max. watts 
PLATE DISSIPATION   165 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode . 150 max. volts 
Heater nositiveviith respect to cathode . 150 max. volts 

411k Typical CCS Operation: 

At frequencies up to 175 Mc 

DC Plate Voltage  500 1000 1500 volts 
DC Grid-No.2 Voltage ( Modulated 

approx. 550   250 250 250 volts 
DC Grid-No.1 Voltageu   -100 -100 -100 volts 
Peak RF Grid-No.1 Voltage   113 113 113 volts e DC Plate Current  
DC Grid-No.? Current  200 200 200 ma 32 31 31 ma 
DC Grid-No.1 Current ( Approx.). 6 6 6 ma 
Driving Power ( Approx.)1 0  7 0.7 0.7 watt 
Power Output ) Approx  )   50 140 235 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
e under any condition   25000 max. ohms 

RADIO CORPORAT ON OF AMERICA DATA 3 
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RF POWER AMPLIFIER E, OSCILLATOR -- Class C Telegraphy ° 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 
Maximum CCS f Ratings, Absolute-Max:mum Values: 

up to5oo Mc 

DC PLATE VOLTAGE  2000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE. . 300 max. volts 
DC GRID-No.1 ( CONTROL-GRID) VOLTAGE . -250 max. volts 
DC PLATE CURRENT  ma • GRID-No.2 INPUT   250 max. 12 max. watts 
GRID-No.1 INPUT   2 max. watts 
PLATE DISSIPATION   250 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect tocathode . 150 max. volts 
Heater positive with respect tocathode . 150 max. volts 

Typical CCS Operation: 

At frequencies up to 175 Mc 

DC Plate Voltage  500 1000 1500 2000 volts 
DC Grid-No.2 Voltage  250 250 250 250 volts 
DC Grid-No.1 Voltage  -90 -90 -90 -90 volts 
Peak RF Grid-No.1 Voltage 109 109 109 109 volts 
DC Plate Current  250 250 250 250 ma 
DC Grid-No.2 Current  48 45 36 30 ma 
DC Grid-No.1 Current ( Approx.)  12 12 11 11 ma 
Driving Power ( Approx.) . . .   1 1 1 1 watt 
Power Output ( Approx  )   65 180 290 400 watts 

At frequency of 5oo Mc with coaxial cavity 

DC Plate Voltage  2000 volts 
DC Grid-No.2 Voltage  300 volts 
DC Grid-No.1 Voltage  -90 volts 
DC Plate Current  250 ma 
DC Grid-No.2 Current  10 ma 
DC Grid-No.1 Current ( Approx  )   25 ma 
Driver Power Output ( Approx.)I  18 watts 
Useful Power Output ( Approx.)   250  11110 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
under any condition   25000 max. ohms 

4 Because the cathode is subjected to considerable back bombardment as 
the frequency is increased with resultant increase in temperature, the 
heater voltage should be reduced depending on operating conditions and 
frequency to prevent overheating the cathode ano resultant short life. 

with cylindrical shield JEDEC No.320 surrounding radiator; and with 
a cyll drical shield JLOEC No.321 surrounding the grid-No.2 ring 
terminal. Both shields are connected to ground. 

Available from Eitel-McCullough, Inc.. San Bruno. California. 

d Available from E. F. Johnson Co.. waseca, Minnesota. 

: For use at lower frequencies. 

For use at higher frequencies. 

Subscript 1 indicates that grid-No.1 current does not flow during any 
dart of the input cycle. 

h 
Continuous Commercial service. 

• 

• 
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1 
The driver stage is required to supply tube losses and rf-circuit 
losses. The driver stage should be designed to provide an excess of 
power above the indicated values to take care of variations in line 
voltage. in components, in initial tube characteristics. and in tube 
characteristics during life. 

e " single-Tone. operation refers to that class of amplifier service 
in which the grid-No.2 input consists of a monofrequency rf signal 
havinq constant amplitude. This signal is produced in a single-sideband 
suppressed- carrier system when a single audio frequency of constant 
amplitude is applied to the input of the system. 

n Preferably obtained from a fixed supply. 
P "Two- Tone modulation. operation refers to that class of amplifier 
service in which the input consists of two equal monofrequeucy rf 
signals having constant amplitude. These signals are produced in a 
singte-sideband suppressed- carrier system when two equal-and-constant-
ampliqude audio frequencies are applied to the input of the system. 

Obta;ned from a fixed supply. 

▪ witheut the use of feedback to ennance linerity. 

measured at load of output circuit having indicated efficiency. 

The dc grid-No.2 voltage must be modulated approximately 55% in phase 
witrt the plate modulation in order to obtain 100% modulation of the 
7203. The use of a serles grid-No.2 resistor or reactor may not give 
satisfactory performance and is therefore not recommended. 

U Obtained from grid-No.1 resistor or from a combination of grid-No.1 
resistor with either fixed supply or cathode resistor." 

Key-down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negative may be used if the positive peak of 
the audio- frequency envelope does not exceed 115% of the carrier 
conditions. 

) Averaged over any audio- frequency cycle of sine-aove form. 

Averaged over any frame. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mn. Max. 
Heater Current  1 2.3 2.9 amp 
Direct Interelectrode 
Capacitances: 
Grid No.1 to plate  2 - 0.06 µµf-..-
Grid No.1 to cathode, 

grid No.2, and heater . . . 2 14.2 17.2 µµf 
Plate to cathode, grid No.2, 
and heater  2 4.0 4.8 µµf 

Griu-No.1 Voltage 1 3 4  5 -32 -46 volts 
Grid-No.2 Current 1 3 4  5 -7 3 ma 
Useful Power Output   4,5,6 225 - watts 

Note 1: With AS volts on heater. 

Note 2: With cylindrical shield JEDEC No.320 surrounding radiator: and 
with acylindrical shield JEDEC No.321 surrounding the grid-No.2 
ring terminal. Both shields are connected to ground. 

Note 3: With dc plate volts . 1000. dc grid-No.2 volts . 300, and 
grid-No.1 voltage adjusted to give plate current of 150 ma. 

Note With Forced- Air Cooling as specified under GENERAL DATA-_ 
Air-System Socket. 

Note 5: Neater-voltage must tie applied for at least 30 seconds before 
application of other voltages. 

Note 6: with heater volts = 5.5, dc plate volts . 2000. dc grid-No.2 
volts . 300. dc grid-No.1 volts . -90. dc grid-No.1 ma. . 25 
maximum. grid-No.1 signal voltage adjusted to produce dc plate 
current of 250 ma., and coaxial-cavity amplifier-circ u it 
operating frequency ( Mc) . 475. 

.. Indicates a change. 
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SPECIAL TESTS I. PERFORMANCE DATA 

interelectrode Leakage: 

This test is destructive and is performed on a sample lot 

of tubes from each production run under the following condi-

tions: ac heater volts = 6.6, no voltage on other elements, 

and specified forced-air cooling for Air-System Socket. At 
the end of 500 hours, with tube at 250 C, and with no voltage 

applied to heater, the minimum resistance between indicated 

electrodes as measured with a 500-volt Megger-type ohmmeter 

having an internal impedance of 2.5 megohms, will be: 

Grid No.I and grid No.2   10 min. megohms 

Grid No.I and cathode   10 min. megohms 

Grid No.2 and cathode   10 min. megohms 

OPERATING CONSIDERATIONS 

The socket for the 7203 should be of a type ( such as is 

indicated in the tabulated data) which permits adequate air-

cooling of the tube. Although the base will fit aconventional 

lock- in socket, the latter does not permit adequate cooling 

and its use is therefore not recommended. 

The plate connection is made by means of a metal band or 

spring contacts to the cylindrical surface of the radiator. 

It is essential that the contact areas be kept clean to minimize 
rf losses especially at the higher frequencies. 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 



.260±.005Dle • 

7203/4CX250B_ 

4-1.625"± 015" DIA.— 
.568" 
0.005" 

[NA. 

I a l' ” 

±.040" 

±.05 
L86"   

CERAMIC 
.780", 

.187"MiN.-

1}  
.250"MAX. 

±.020" .020' f.18A. 
.534' 

MIN. .005 MIN. R. 

GRID-N21 TERMINAL 

RADIATOR 
ANODE 

TERMINAL 

:406" MAX. DIA. 

GRID-N22 TERMINAL 

--MAKE NO CON-
NECTION TO 

THIS SURFACE 

.360t MIN. .456JMAX. 

30 1 .031" 

Io—.082"±.004" 

.043"R. mAx.*-4‘ 1 -PN., 
450* 

T----- 
1.42e .687" 
4.008 ±.007" 
MA. IAA.* 

.303.me 
6.005" 

oso' 3 DIA 
-.005 

'-CERAMIC 

92CM-9724R1 

GRID-No. I-PLUG DIMENSIONS ARE MEASURED BY THE USE OF THE 

SER IES OF GAUGES SHOWN IN SKETCHES GI AND G2 . IN THE 

FOLLOWING INSTRUCTIONS FOR THE USE OF THESE GAUGES "GO" 

INDICATES THAT THE ENTIRE GRID-No.I-PLUG KEY WILL ENTER 
TYE GAUGE; AND " NO-GO" INDICATES THAT THE GRID-No. I-PLUG 

KEY WI LL NOT ENTER THE GAUGE MORE THAN I / 16". INSTRUCT IONS 

FOR THE USE OF THE GAUGES FOLLOW: 

See next page. 
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7203/4CX250B 
• 

• 

GAUGES G1-1, G1-2, G1-3, AND 

USING ONLY SLOT C, TRY THESE GAUGES IN NUMERICAL 

ORDER UNTIL ONE IS FOUND THAT WILL ACCEPT THE ENTIRE 

GRID-No.I PLUG. USING THE FIRST GAUGE THUS FOUND, IT 

WILL NOT BE POSSI-BLE TO INSERT THE GRID-No.I PLUG IN 

SLOT B. 

GAUGES G2-I, G2-2, AND G2-3: 

THE GRID-No.I PLUG WILL BE REJECTED BY GAUGES G2-I 

AND G2-2, BUT WILL BE ACCEPTED BY GAUGE G2-3. 

* BASE-PIN POSITIONS ARE HELD TO TOLERANCES SUCH THAT THE 

ENTIRE LENGTH OF THE PINS WILL, WITHOUT UNDUE FORCE, 
PASS INTO AND DISENGAGE FROM THE FLAT-PLATE GAUGE SHOWN 

IN SKETCH G3 . 

GAUGE SKETCH GI 

A780" 
---f tA003" 

L 
>12 B-

/ r  

I"  
i.0003" 
A860" 

92CS-8634 

Gauge Dimension 
A 

G1-I 

G 1-2 

G1-3 

G1-4 

.2575" * 

.2600" * 

.2625" * 

.2650" * 

.0000" 

.0005" 

.0000" 

.0005" 

.0000" 

.0005" 

.0000" 

.0005" 

RADIO CORPORATION OF AMERICA 
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7203/40(2506 

GAUGE SKETCH G2 

• 

e 

• 

— t 
; 

92CS— 8635 

Gauge 
Dimension 

G2—I 

G2-2 

G2-3 

.0000" 
.2550" 

— . 0005" 

2 0" . 0000" .98 
— . 0005" 

0000" 
.3080" • 

.125" 

none 

none 

GAUGE SKETCH G3 

45*i 5' '1".- 45't 

.0 4 4" R. 

• 

• 

• 

.132 5" 3.0005" 

.2 6 6".-

92C S — 7 975 RI 

TOLERANCES ARE NOT CUMULATIVE 

8 HOLES 

.0".  DIA 
« 

.3435"±.0005" R. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 9-62 
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TYPICAL PLATE CHARACTERISTICS 
4- - 6 VOLTS .17 ri• T 

N. 2 VOI ? 5C) 

PLATE AMPERES 

92CM - 9755 
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TYPICAL CHARACTERISTICS 
E.F4 6 VOLTS 
GRID-NOS VOLTS =250  
GRID -No I VOLTS = EG 1 

P — 

1 

c - 
1001- --Tr 

L. I 

• 
L. 

: 

100 200 300 400 
PLATE VOLTS 

I 

' I 
Eci = -1720 

00 600 700 

92CM - 9756 
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TYPICAL CONSTANT—CURRENT CHARACTERISTICS 
E + = 6 VOLTS 
GRID- N22 VOLTS i =250 -  

PLATE AMPERES 
Ici = GRID- No I AMPERES : 
IG2 =GRID-N2 2 AMPERES 

r„.  .. " 12  
r_ 
-111i 1.1.11 

mint!ILH 
si 

;Li' -, 1 • 

-H-1-
L'ILLE 

111- lIlt-411J ill 

rs, Till 7,111 1311 
1 

o 

11. 

GRID- 612 I VOLTS 

o 

I II 

-"--;17 411 

o 

92CM-9760 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
i. (+It_ 

Ef = 6 VOLTS 
GRID- N22 VOLTS = 350 V P 
I.b= PLATE AMPERES 1 12 p1,. 1 i  I-=-
ICI = GRID -N2I AMPERES 1 r 114-i ti-ï-t-11-1 - 4- -ttr r  
IC2= GRID -N2 2 AMPERES 1..:: 

7777.77:7177.1 1.- 1.t.L.-
.,:::.:;.n.11_-  

: -.'ri'r. till r• .7.J .-*. r.t.tittt Tist-LI  

o O 

GRID- NO I VOLT 

1-* 

92CM -9761 
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7204/4CX250F 

Beam Power Tube 

FORCED-AIR COOLED 
CERAMIC-METAL SEALS 400 WATTS CW OUTPUT TO 175 Mc 
COAXIAL-ELECTRODE STRUCTURE 250 WATTS CW OUTPUT AT 500 Mc 
COMPACT DESIGN INTEGRAL RADIATOR 

For Use at Frequencies up to 500 Mc 

The 7204 :s untlaterally 2nterchangeable with the 4X25oF and.-
bilaterally Interchangeable utth the 4CX2noF. 

The 7204 is the same as the 72o1/4C125o8 except for the 
following items: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)* 26  5 ± 10% volts 
Current at heater volts - 26  5  0.58 amp 

e Because the cathode is subjected to considerable back bombardment as 
the frequency is Increased with resultant increase in temperature, the 
heater voltage should be reduccc depending on operating conditions and 
frequency to prevent overheating the catnole and resultant short lIte. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Non. Max. 

Heater Current  1 0.50 0.62 amp 
Direct Interelectrode 

Capacitances: 
Grid No.1 to plate  2 - 0.06 Agf..-
Grid No.1 to cathode, grid 

No.2, and heater  2 14.2 17.2 pea 

Plate to cathode, grid 
Na.2, and heater. . . . . . 2 4.0 4.8 Pea 

Grid-No.1 Voltage 1 3 4  5 -32 -46 volts 
Grid-No.2 Current 1 3 4  5 -7 3 ma 
Usefut Power Output   4,5,6 225 - watts 

• 

• 

Note 1: With 26.5 volts on healer. 

Note 2: With cylindrical shield JOEL No.320 surrounding radiator: and 
with a cylindrical shield JEOEC N0.321 surrounding the grid-No.2 
ring terminal. Both shields are connected to ground. 

Note 3: With dc plate volts = 1000, dc grid-No.? volts . 300, and grid-
No.1 voltage adjusted to give plate current of 150 ma. 

Note 4: With Forced-Air Cooling as specified under GENERAL DATA -- 46r-
System Socket. 

Note 5: Heater voltage must te applied for at least 30 seconds before 
application of otner voltages. 

Note 6: With heater volts = Z4.3. (IC plate volts = 2000, dc grid-No.? 
volts = 300, dc grid-No.2 volts . -90. Oc grld-N0.2 ma. = 25 
maximum. grid-No.1 signal voltage adjusted to produce dc Plate 
current of ? 50 ma.. anocdaxial-cavityamplitier-circuitoperatIng 
frequency (Mc) . 425. 

SPECIAL TESTS & PERFORMANCE DATA 

Interelectrode Leakage: 

- his test is destructive and is performed on a sample lot 

of tubes from each production run under the following condi-

indicates a change. 
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7204/4CX250F 

tions; ac heater volts = 29.1, no voltage on other elements, 

and specified forced-air cooling for Air-System Socket. At 
the end of 500 hours, with tube at 250 C, and with no voltage ell 

applied to heater, the minimum resistance between indicated 

electrodes as measured with a 500-volt Megger-type ohmmeter 

having an internal impedance of 2.5 megohms, will be: 

Grid No.I and grid No.2   10 min. megohms 

Grid No.I and cathode   10 min. megohms 

Grid No.2 and cathode   10 min. megohms 

• 

• 

RADIO CORPORATION OF AMERICA 
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Beam Power Tube 

• 90 Watts CW Input ( ICAS) up to 60 Mc 
60 Watts CW Input ( ICAS) up to 175 Mc 

For Use under Severe Shock and  Vibration 

GENERAL DATA 

Electrical: () Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  6.3 ± 10% volts 
Current at heater volts = 6.3 1  25 amp 

Transconductance, for plate volts 
= 200, grid-No.2 volts = 200, 
and plate ma. - 100   7000 mmhos 

Mu-Factor, Grid No.2 to Grid No.1 
da  for plate volts = 200, grid-No.2 

volts . 200, and plate ma. - 100  4.5 
III' Direct Interelectrode Capacitances: * 

Grid No.1 to plate 0  24 max. µµf 
Grid No.1 to cathode e, grid No.3 

& internal shield. grid N0.2, 
base sleeve, and heater   13.0 gmf" 

Plate to cathode eg grid No.3 .1 
internal shield, grid No.2, 
base sleeve, and heater   8.5 pf 

Mechanical: 

Operating Position  Any 
Max:mum Overall Length  3-13/16" 
Seated Lengti   3-1/8" ± 1/8" 
Max:mum Diameter  1-21/32" 
Weight ( Approx  1  2 oz 
Bulb  T12 
Cap   Small (JEDEC No.C1-1) 
Socket Standard Octal 8-Contact 

lease. . . . Small Micanol-Wafer Octal 8-Pin with " 770" Sleeve 
(JEDEC Group 1, No.138-150) 

Basing Designation for BOTTOM VIEW  7C1(-.. 

Pin 1- Cathode, 
Grid No.3, -
Internal 
Shield 

Pin 2- Heater 
Pin 3- Grid No.2 
Pin 4- Same as 

Pin 1 

Pin 5- Grid No.1 
Pin 6- Same as 

Pin 1 
Pin 7- Heater 
Pin 8- Base 

A' Sleeve 
Cap- Plate 

AA'=PLANE OF ELECTRODES 

* See next page. .. Indicates a change. 
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AF POWER AMPLIFIER & MODULATOR -- Class Ulf 

Maximum Ratings, Absolute—Maximum Values: 

cce rcAs" • 
DC PLATE VOLTAGE . . .... 600 max. 750 max. volts 
DC GRID-No.2 ( SCREEN-GRID) 

VOLTAGE  250 max. 250 max. volts 
MAX.-SIGNAL DC PLATE 
CURRENT**. . . . . .... 125 max. 135 max. ma 

MAX.-SIGNAL PLATE INPUT**. . 60 max. 85 max. watts III, 
MAX.-SIGNAL GRID-No.2 

INPUT**  3 max. 3 max. watts 
PLATE DISSIPATION**. . . . . 20 max. 25 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

resoect to cathode . . . 135 max. 135 max. volts 
Heater positive with 

respect to cathode . . . . 135 max. 135 max. volts 0 
BULB TEMPERATURE ( At hottest 

point on bulb surface) • • • 220 max. 220 max. °C 

Typical CCS Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage   400 500 600 volts 
DC Grid-No.2 Voltage'. . . . 190 185 180 volts 
DC Grid-No.1 ( Control-Grid) 
Voltage: 
With fixed-bias source . . -40 -40 -45 volts 

Peak AF Grid-No.1-to-
Grid-No.1 Voltage  80 80 90 volts 

Zero-Signal DC Plate Current 63 57 26 ma 
Max.-Signal DC Plate Current 228 215 200 ma 
Zero-Signal DC Grid-No.2 

Current  2.5 2 1 ma 
Max.-Signal DC Grid-No.2 

Current  25 25 23 ma 
Effective Load Resistance 

(Plate to plate)   4000 5500 7000 ohms Ill 
Max.-Signal Driving 

Power ( Approx  )   0 0 0 watts 
Max.-Signal Power Output 

(Approx  )   55 70 82 watts 

Typical ICAS Push-Pull Operation: •Values are for 2 tubes 

DC Plate Voltage   600 750 volts 
DC Grid-No.2 Voltage'. . . .   200 195 volts 
DC Grid-No.1 ( Control-Grid) 
Voltage: 
From fixed-bias source . . . -50 -50 volts 

See next page. 
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• Key-down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negative may be used if the positive peak of 
the audio- frequency envelope does not exceed 1154 of the carrier 
conditions. 

ee obtained preferably from a seperate source, or from the plate supply 
voltage with a voltage divider, Dr through a series resistor. A series 
grid-No.2 resistor should be abed only when the 7212 is used in a 
circuit which is not keyed. Grid-No.2 voltage must not exceed 000 
volts under key-up conditions. 

• Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, 
or by combination methods. 

CHARACTERISTICS RANGE VALJES FOR EQUIPMENT DESIGN 

Note líen. Max. 

Heater Current  1 1.175 1.325 Imp 

Direct Interelectrode 
Capacitances: 
Grid No.1 to plate  2 - 0.24 mmf 
Grid No.1 to cathode & 

grid No.3 & internal 
shield, grid No.2, 
base sleeve, and heater 2 12.0 15.0 mmf 

Plate to cathode & grid 
No.3 & internal shield, 
grid No.2, base sleeve, 
and heater  2 7.3 9.5 mg( 

Plate Current   3 46 94 ma 
Grid-No.2 Current   3 _ 5.5 ma 
Heater-Cathode Leakage 

Current: 
Heater 100 volts negative 

with respect to cathode 1 - 100 ga 
Heater 100 volts positive 

with respect to cathode 1 - 100 ma 
Useful Power Output   4 47 watts 

Mu-Factor, Grid No.1 to 
Grid No.2   5 3.6 5.4 

• Note 1: With 6.3 volts ac on beater. 
Note 2: Without external shield. 
Note 3: with 6.3 volts ac on heater, dc plate volts = 300, dc grid-No.2 

volts . 200, and dc grid-No.1 volts . -33. 

Note N: in a single-tube, self-excited oscillator circuit, and with 6.3 
volts ac on heater, dc pate volts . 600, dc grid-No.2 volts . 
180, grid-No.1 resistor ( ohms) = 30,000 t 106. dc plate ma. = 
100 to 112, dc grid-No.2 ma. = 23 maximum, dc grid-No.1 ma. . 
2 to 2.5 and frequency (11c) = 15. 

1111, Note 5: With 6.3 volts ac on heater, dc plate volts = 200, plate ma. = 
100, and grid-No.2 volts = 200. 

SPECIAL RATINGS & PERFORMANCE DATA 

500-g Shock Rating: 

This test is performed on a sample lot of tubes from each 
production run. Tubes are held rigid and are subjected in 

• four different positions to an impact acceleration of 500 g. 

At the end of this test, tubes are required to meet the follow-

ing limits: 
-.Indicates a change. 
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Useful RF Power Output  42 min. watts 
For conditions shown under Characteristics Range Values, 

Note 4. 

Heater—Cathode 

Leakage Current . . . . See Characteristtcs Range Values 

The tubes must also meet the established limit for low-

frequency vibration ( See below). 

Fatigue Rating: 

This test is performed on a sample lot of tubes from eac h 
production run. Tubes are rigidly mo unted and su bj ected to 

2.5-g vibrational acceleration at 25 cycles per second for 
32 hours in each of three positions. At the end of this test, 

tubes are required to meet the following limits: 

Useful RF Power Output  42 min. watts 

For conditions shown under Characteristics Range Values, 
Note 4. 

Heater—Cathode 

Leakage Current . . . . See Characteristics Range Values 

The tubes must also meet the established limit for low-

frequency vibration ( See below). 

Low-Frequency Vibration Performance: 

This test is performed on a sample lot of tubes from each 
production run under the following conditions: Heater volts 

. 6.3, plate-supply volts . 250, grid-No.2 volts = 200, 
grid-No.I voltage varied to give a plate current of 10 milli-

amperes, plate load resistor ( ohms) n 2000, and vibrating 

frequency of 25 cycles per second with a fixed amplitude of 

0.040 inch ( total excursion 0.080 inch). The rms output 

voltage across the plate load resistorasa resultofvibration 
of the tube must not exceed 500 millivolts. 

Variable-Frequency Vibration Performance ( I): 

This test is performed on a sample lot of tubes from each 

production run. Tubes are vibrated in each of 3 positions 
through frequency range of from 10 to 50 cycles per second gl, 

and back to 10 cycles per second. The tubes are vibrated 

under the same conditions as specified for Low-Frequency 
Vibration Performance. During the test, the tubes will not 

show an rms output voltage across the plate load resistor in 

excess of 500 millivolts. At the end of this test, the tubes 

will not show tap orpermanent interelectrodeshorts or defects 
that cause the tubes to be inoperable. 

Variable-Frequency Vibration Performance (2): 

This test is performed on a sample lot of tubes from each 
production run. Tubes are vibrated in each of 3 positions, 

perpendicular and parallel to major axis of the tube, and 

paralleltolongitudinal axisofthe tube, through the frequency 

range from 50 to 120 cycles per second at a fixed acceleration 
of 10 g under the same voltage, current and load conditions 

as specified for Low-Frequency Vtbratton Performance. During 
OD 

this test, the tubes will not show an rms output voltage 

across the plate load resistor in excess of 500 millivolts. 

• 

• 
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CAP 
JEDEC N8 cl— I 

TI2 BULB 

BASE 
JEDEC GROUP 1 

NS B8-150 

9" 
IT, MAX. 

DIA. 

LI 3 Ax.—..... 
2 
DIA. 

— 8 
3 )1" 

16 
MAX. 

Y 

92C5-9625R4 
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RATING CHART I 

Class C Telephony Service 
Ef=6.3VOLTS 
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RATING CHART II 

Class C Telegraphy Service 
Ef = 6.3 VOLTS 
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Beam Power Tube 

CERAMIC-METAL SEALS COAXIAL- ELECTRODE STRUCTURE 
UNITIZED- ELECTRODE DESIGN INTEGRAL RADIATOR 
FORCED-AIR COOLED 2500 WATTS CW INPUT 

MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE 

Useful with Full Ratings at Frequencies up to 1215 Mc 

GENERAL DATA 

Electrical: 

Heater, for Matrix-Type, Oxide-
Coated, Unipotential Cathode: 

5 typical volts 
Voltage ( AC or DC) a  {5.6 max. volts 

Current at heater volts = 5  5   17.3 amp.-
Minimum heating time at heater 

volts - 5  5   5 minutes 
Mu-Factcr, Grid No.2 to Grid No.1 

for plate volts= 2500, grid-No.2 
volts = 600, and plate ma. = 600 . 17 

Direct Interelectrode Capaci:ances: 
Grid No.1 to plateb 0  17 max. pea 
Grid No.1 to cathode & heater. . . 42 mgf 
Plate to cathode 6 heater bc  0.017 max. mod+ 
Grid No.1 to grid No.2   55 mgf 
Grid No.2 to plate   16 mgf 
Grid 4o.2 to cathode á heatera . 1.4 max. Mia 

Mechanical: 

Operating Position  Any 
Overall Length 3  24" ± 0 10" 
Greatest Diameter ( See Dimensional Outline). 3.72" ± 0 03".. 
Weight (Approx./   2 lbs 
Radiator   Integral part of tube 
Terminal Connections ( See Dimensional Outline): 

G1 - Grid-No.1-
Terminal 
Contact 
Surface 

G2-Grid-No.2-
Terminal 
Contact 
Surface 

H - Heater-
Terminal 
Contact 
Surface 

H,K- Heater- 6i 
Cathode-
Terminal 
Contact 
Surface 

P- Plate-
Terminal 
Contact 
Surface 

Thermal: 

Air F'ow: 

Through radiator— Adequate air flow to limit the plate-seal 
temperature to 2500 C should be delivered by a blower 

-e-Indlcat,, a change. 
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througn the radiator before and during the application of 

heater, plate, grid-No.2, and grid-No.1 voltages. Typical 

values of air flow directed through the radiator versus 

percentage of maximum rated plate dissipation for each 

class of service are shown in accompanying Typical-Cooling-
Requirements curves. Plate power, grid-No.2 power, heater 

power, and air flow may be removed simultaneously. 

To grid-No.2, grid-No.i, cathode, and heater seals--A suffi-
cient quantity of air should be directed at the heater 

terminal and allowed to flow past each of these seals so 

that its temperature does not exceed the specified maximum 

value of 2500 C. An airflow of 10 cfmis usually adequate. 

Seal Temperature ( Plate, grid No.2, 
grid No.1, cathode, and heater) 250 max. °C 

LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 

Maximum CCSd Ratings, Absolute-Maximum Values: 

UP to 1215 Mc 
DC PLATE VOLTAGE  2500 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE. . .   1000 max. volts 
MAX.-SIGNAL DC PLATE CURRENT  1 max. amp 
MAX.-SIGNAL DC GRID-No.1 ( CONTROL-GRID) 

CURRENT   0.2 max. amp 
MAX.-SIGNAL PLATE INPUT   2500 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT   50 max. watts 
PLATE DISSIPATION   1500 max. watts 

Typical CCS Class AB, "Single-Tone" Operation:e 

up to do mo 
DC Plate Voltage  2250 2500 volts 
DC Grid-No.2 Voltagef   700 700 volts 
DC Grid-No.1 Voltage  -50 -50 volts 
Zero-Signal DC Plate Current  0.2 0.2 amp 
Zero-Signal DC Grid-No.2 Current  0 0 amp 
Effective RF Load Resistance  1100 1100 ohms 
Max.-Signal DC Plate Current  0.9 1 amp 

-.Max.-Signal DC Grid-No.2 Current  0.045 0.045 amp 
Max.-Signal DC Grid-No.1 Current  0 0 amp 
Max.-Signal Peak RF Grid-No.1 Voltage .   50 50 volts 
Max.-Signal Driving Power (Approx.) . .   0 0 watts 
Max.-Signal Power Output ( Approx  )   1000 1250 watts 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for use 
with maximum modulation factor of 

Maximum CCSd Ratings, Absolute-Maximum Values: 

Ut' to 12i5 Mc 
DC PLATE VOLTAGE  2000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGF. . .   1000 max. volts 

-.Indicates a change. 
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DC GRID-No.1 (CONTROL-GRID) VOLTAGE  -300 max. volts 
DC LATE CURRENT   0.85 max. amp 
DC GRID-No.1 CURRENT   0.2 max. amp 
PLATE INPAT   1700 max. watts 
GRID-No.? INPUT  35 max. watts 
PLATE DISSIPATION  1000 max. watts 

Typical CCS Operation: 

In grid-drive circuit at 600 Mc 

DC Plate Voltage  1800 2000 volts 
DC Grid-No.2 Voltages'  500 500 volts 
DC Grid-No.1 Voltageh   -30 -30 volts 
DC Plate Current 0  75 0.83 amp 
DC Grid-No.2 Current   0.015 0.015 amp 
DC Grid-No.1 Current ( Approx.) 0  04 0.04 amp 
Driver Power Output ( Approx.)-1   50 55 watts 
Useful Power Output ( Approx  )   650k 800k watts 

Maximum Circuit Values: 

Grid-No. 1-Circuit Resistance under 
any condition  50001 max. ohms 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy" 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CCSd Ratings, Absolute- Maximum Values: 

Up to 1215 Mc 
DC PLATE VOLTAGE   2500 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE . 1000 max. volts 
DC GRID-No.1 ( CONTROL-GRID) VOLTAGE. -300 max. volts 
DC PLATE CURRENT   1 max. amp 
DC GRID-No.1 CURRENT   0.2 max. amp 
PLATE INPUT  2500 max. watts 
GRID-No.2 INPUT  50 max. watts 
PLATE DISSIPATION  1500 max. watts 

Typical CCS Operation: 

In grid-drive circuit at too Mc 

DC Plate Voltage   2250 2500 volts 
OC Grid-No.2 Voltage"  500 500 volts 
DC Grid-No.1 Voltage P  -30 -30 volts 
DC Plate Current   0.9 1 amp 
DC Grid-No.2 Current 0  02 0.02 amp 
DC Grid-No.1 Current ( Approx. 0  07 0.07 amp 
Driver Power Output ( Approx.).1   70 75 watts 
Useful Power Output ( Approx  I   1050k 1350k watts 

Maximum Circuit Values: 

Grid-No. 1-Circuit Resistance under 
any condition  5000k max. ohms 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 1-63 
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a Because the cathode is subjected to considerable back bombardment as 
the frequency is increased with resultant increase in temperature, the 
heater voltage should be reduced depending on operating conditions 
and frequency to prevent overheating the cathode and resultant short 
life. 

k With external, flat, metal shield having diameter of 8. and center 
hole approximately B. in diameter provided with spring fingers that 
connect the shield to grid-No.2 terminal. Shield is located in plane 
of grid-No.2 terminal perpendicular to the tube axis. 

a With external, flat, metal shield having diameter of 8° and center 
hole approximately 2-8/8 in diameter provided with spring fingers 
that connect the shield to grid-No.1 terminal. Shield is located in 
plane of grid-No.1 terminal perpendicular to the tube axis. 

d Continuous Commercial Service. 

C * Single-Tone operation refers to that class of amplifier service in 
which the grid-No.1 input consists of a monofrequency rf signal having 
constant amplitude. This signal is produced in a single-sideband 
suppressed-carrier system when a single audio frequency of constant 
amplitude is applied to the input of the system. 

Preferably obtained from a fixed supply. 

O Obtained preferably from a separate source modulated along with the 
plate supply. 

k Obtained from grid-No.1 resistor or from a combination of grid-No.1 
resistor with either fixed supply or cathode resistor. 

J The driver stage is required to supply tube losses and rf-circuit 
losses. It should be designed to provide an excess of power above 
the indicated value to take care of variations in line voltage, in 
components, in initial tube characteristics, and in tube characteris-
tics during life. 

k This value of useful power is measured in load of output circuit. 

1 if this value is insufficient to provide adequate bias, the additional 
required bias must be supplied by a cathode resistor or fixed supply. 

e key-down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negative may be used if the positive peak of 
the audio- frequency envelope does not exceed 115% of the carrier 
conditions. 

n Obtained preferably from a fixed supply, or from the plate- supply 
voltage with a voltage divider. 

P Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor. 
or by combination methods. 

SPECIAL TESTS & PERFORMANCE DATA 

Design samples of the 7213 have been subjected to the 

following tests without adverse effects. 

Variable-Frequency Vibration Performance: 

This test was performed ( per MIL- E-10, paragraph 4.9.20.31 

under the following conditions: heater volts = 5.5, plate-

supply volts = 450, grid-No.2 volts = 300, grid-No.I voltage 

varied to give a plate current of 10 milliamperes, and plate 

load resistor ( ohms) = 2000. The tubes were vibrated in each 

of 3 positions through frequency range from 10 to 50 to 10 

cycles per second. The vibrating frequency had a fixed 

amplitude of 0.040 inch ( total excursion of 0.080 inch). 

During the test, the tubes did not show an rms output voltage 

across the plate load resistor in excess of 500 millivolts. .1-

At the end of this test, the tubes did not show tap or permanent 

interelectrode shorts or defects that would cause the tubes to 

be inoperable. The tubes exhibited no pronounced mechanical 

resonance during this test. 

q Military Specification, Electron Tubes and Crystal Rectifiers. 3 
October 1955. 

...Indicates a change. 
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3.0eMIN. DIA 
NOTES 182 

GR1D-N22-
TERMINAL .105" 
CONTACT MIN 
SURFACE 250. 

NOTE 3 

.200" 
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Fatigue Performance: 

In this test ( per MI L- E- IC, paragraph 4.9.20.61, the tubes 

were rigidly mounted and subjected to 2.5 g vibrational 

acceleration at 25 cycles per second ter 32 hours in each of 

three positions with heater volts = 5.5. At the end of this 

test, the tubes did not show permanent or terporary shorts or 
open' circuits, and passed al I electrical tests. 
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NOTES 182 
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2.307" MIN. 
NOTES 182 

HEATER-TERMINAL 
CONTACT SURFACE 
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.115"MIN. 

GRID-N2I-TERMINAL 
CONTACT SURFACE 

HEATER-CATHODE-
TERMINAL 

CONTACT SURFACE 

92CM-9729R4 

NOTE I: WITH THE CYLINDRICAL SURFACES OF THE RADIATOR 
BAND, PLATE TERMINAL, GRID-No.2 TERMINAL, GRID- No. I 

TERMINAL, HEATER-CATHODE TERMINAL, AND HEATER TERMINAL 

CLEAN, SMOOTH, AND FREE OF BURRS, THE TUBE WILL ENTER A 

GAUGE AS SHOWN IN SKETCH GI. PROPER ENTRY OF THE TUBE IS 

°PTA INED WHEN THE GRID-No.2 TERMINAL IS SEATED ON THE 

SHOULDER A- A'. THE TUBE IS PROPERLY SEATED ON THE SHOULDER 

WHEN A O. 010"-TH 1CKNESS GAUGE I / 8" WIDE WI LL NOT ENTER MORE 

THAN 1/16" BETWEEN THE SHOULDER SURFACE AND THE GRID-No.2 

TERMINAL. THE GAUGE IS PROVIDED WITH SLOTS TO PERMIT 

MAKING MEASUREMENT OF SEATING OF GRID-No.2 TERMINAL ON 

SHOULDER A- A.. 

NOTE 2: THE DIAMETER OF EACH TERMINAL I S HELD TO INDICATED 

VALUES ONLY OVER THE INDICATED MINIMUM LENGTH OF ITS 

CONTACT SURFACE. 

NOTE 3: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 

CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE 

ANNULAR VOLUMES. 
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Beam Power Tube 

CERAMIC METAL SEALS COAXIAL- ELECTRODE STRUCTURE 
UNITIZED-ELECTRODE DESIGN INTEGRAL RADIATOR 
FORCED-AIR COOLED 180 KW PEAK- PULSE POWER 

MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE 

For Pulsed RF Amplifier Service with Full 
Ratings at Frequencies up to 1215 Mc 

GENERAL DATA 

Electrical: 

Heatr, for Matrix- Type, Oxide-
Coated, Unipotential Cathode: 
Vo'tage ( AC or DC) 8   f5.5 tyoical volts 

1 volts 6 max 
Current at heater volts . 5.5 . . 17.3 amp 
Mir imum heating time at 

heater volts - 5  5   5 minutes 
Mu-Factor, Grid-No.2 to Grid No.1 

for plate volts . 2500. grid-No.2 
volts = 600, and plate ma. = 600. 19 

Direct lnterelectrode Capacitances: 
Grid No.1 to plate('   0.17 max. mgf 
Grid No.1 to cathode & heater . .   42 mgf 
Plate to cathode & heaterb.c. . . • 0.017 max. fflf 
Grid No.1 to grid No  2   55 Mid 
Grid Nc.2 to plate  16 Mixf 
Grid No.2 to cathode & heater°. . 1.4 max. mmf 

Mechanical: 

Operating Position  Any 
Overall Length  3.24" ± 0.10" 
Greab.,st Diameter ( See Dimensional Outline) 3.72" ± 0.03" 
Weight ( Approx  )  2 lbs 
Radia'or  Integral part of tube 
Terminal Connections ( See Dimensional Outline(: 

G, - Grid-No.1-
Terminal 
Contact 
Surface 

G2 - Grid-No.2-
Terminal 
Contact 
Surface 

H- Heater-
Terminal 
Contact 
Surface 

H,K - Heater- a, 
Cathode-
Terminal 
Contact 
Surface 

P- Plate-
Terminal 
Contact 
Surface 

-.Indicates a change. 
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Thermal: 

Air Flow: 

Through radiator—Adequate air flow to limit the plate seal 

temperature to 2500 C should be delivered by a blower 

through the radiator before and during the application of 
heater, plate, grid-No.2, and grid-No.lvoltages. Typical 

values of air flow directed through the radiator versus 

percentage of maximum rated plate dissipation for each 
class of service are shown in accompanying Typical Cooling-

Requirements curves. Plate power, grid-No.2 power, heater 

power, and air flow may be removed simultaneously. 
To grid-No.2, grid-No.1, cathode, and heater seals-- A suf-

ficient quantity of air should be directed at the heater 

terminal and allowed to flow past each of these seals so 
that its temperature does not exceed the specified maxi-

mum value of 2500 C. An air flow of 10 cfm is usually 
adequate. 

Seal Temperature ( Plate, grid No.2, 
grid No.1, cathode, and heater)   250 max. OC 

GRID-PULSED RF AMPLIFIER 

Maximum CCS° Ratings, Absolute-Naxtmum Values: 

For maximum "on" ttme e of to microseconds 

OP to 1215 Mc 

DC PLATE VOLTAGE  5000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE  1200 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE . . . -300 max. volts 
DC PLATE CURRENT DURING PULSE   18 max. amp 
DC PLATE CURRENT  0.2 max. amp 
GRID-No.2 INPUT ( Average)   50 max. watts 
GRID-No.1 INPUT (Average)   30 max. watts 
PLATE DISSIPATION ( Average)   1500 max. watts 

Typical Operation: 

In class C cathode- drive circuit 

with rectangular- wave Pulses at 
1215 No and with duty factor y of 0.01 

DC Plate Voltage  4500 volts 
DC Grid-No.2 Voltage  1000 volts 
DC Grid-No.1 Voltage. .   -80 volts 
DC Plate Current during pulse   11 amp 
DC Plate Current  0.11 amp 
DC Grid-No.2 Current 0  005 amp 
DC Grid-No.1 Current  0.01 amp 
Driver Power Output at peak 

of pulse ( Approx.) 11   4.5 kw 
Useful Power Output at peak 

of pulse ( APprox  )   20 kw 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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PLATE- AND SCREEN- PULSED RF AMPLIFIER 

Maximum CeSd Ratings, Absolute-Maximum Values: 

For maximum "on" timee of so microseconds 

lit to 2215 Mc 

PEAK POSITIVE-PULSE PLATE VOLTAGE   10000 max. volts 
PEAK POSITIVE-PULSE GRID-N0.2 

(SCREEN-GRID) VOLTAGE   1200 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE -300 max. volts 
DC PLATE CURRENT DURING PULSE   18 max. amp 
DC PLATE CURRENT  0.2 max. amp 
GRID-No.2 INPUT (Average)   50 max. watts 
GRID-No.1 INPUT ( Average)   30 max. watts 
PLATE DISSIPATION ( Average)   1500 max. watts 

Typical Operation: 

In class C cathode- drive circuit 
with rectangular- wave pulses at 
1225 Mc and with duty factor y of 0.01 

Peak Positive-Pulse Plate Voltage . . . • 9000 10000 volts 
Peak Positive-Pulse Grid-No.2 Voltage . • 1000 1000 volts 
DC Grid-No.1 Voltage  -80 -80 volts 
DC Plate Current during pulse   16 18 amp 
DC Plate Current 0  16 0.18 amp 
DC Grid-No.2 Current  0.008 0.009 amp 
DC Grid-No.1 Current  0.014 0.016 amp 
Driver Power Output at peak 

of pulse ( Approx.) 0   10 11 kw 
Useful Power Output at peak 

of pulse ( Approx  )   50 65 kw 

d 

e 

Because the cathode is subjected to considerable back bombardment as 
the frequency is increased with resultant increase in temperature, the 
heater voltage should be reduced depending on operating conditions and 
frequency to prevent overheating the cathode and resultant short life. 

With external, flat, metal shield having diameter of 8". and center 
hole approximately 3" in diameter provided with spring fingers that 
connect the shield to grid-No.2 terminal. Shield es located in plane 
of grid-No.2 terminal perpendicular to the tube axis. 

With external, flat, metal shield having diameter of 8", and center 
hole approximately 2-S/8" in diameter provided with spring fingers 
that connect the shield to grid- 80.1 terminal. Shield is located in 
plane of grid-No.1 termmnal perpendicular to the tube axis. 

Coltinuous Commercial Service. 

"On" time is defined as the sum of the durations of the individual 
pulses which occur during any 1000-microsecond interval. 

Pulse duration is defined as the time interval between the two points 
on the pulse at which the instantaneous value is 70 per cent of the 
peak value. The peak talus is defined as the maximum value of a smooth 
curve through the average of the fluctuations over the top portion of 
the pulse. 

Duty factor for the 7214 is defined as the ' on' time in microseconds 
divided by 1000 microseconds. 

The driver stage is required to supply tube losses, rf-circuit losses, 
and in cathode-drive circuits, the rf power added to the plate input. 
The driver stage should be designed to provide an excess of power 
above the indicated value to take care of variations in line voltage, 
in components, in initial tube characteristics, and in tube character-
istics during life. 

RADIO CORPORATION OF AMERICA DATA 2 
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SPECIAL TESTS & PERFORMANCE DATA 

Design samples of the 7214 have been subjected to the 

following tests without adverse effects. 

Variable-Frequency Vibration Performance: 

This test was performed IperMIL-E-10h , paragraph 4.9.20.31 

under the following conditions: Heater voltage of 5.5 volts, 

plate supply voltage of 450 volts, grid-No.2 voltage of 300 

volts, grid-No.I voltage varied to give a plate current of 10 

milliamperes, and plate load resistor of 2000 ohms. The tubes 110 
were vibrated in each of 3 positions through frequency range 

from 10 to 50 cycles per second and back to 10 cycles per 

second. The vibrating frequency had a fixed amplitude of 

0.040 inch ( total excursion of 0.080 inch). During the test, 

the tubes did not show an rms output voltage across the plate 
load resistor in excess of 500 millivolts. 

At the end of this test, the tubes did not show tap or 

permanent interelectrode shorts or defects that would cause 

the tubes to be inoperable. Thetubes exhibited no pronounced 

mechanical resonance during this test. 

Fatigue Test: 

In this test ( per M11.- E-10, paragraph 4.9.20.6), the tubes 

were rigidly mounted and subjected to 2.5 g vibrational accel-

eration at 25 cycles per second for 32 hours in each of three 

positions with 5.5 volts applied to the heater. At the end 

of this test, the tubes did not show permanent or temporary 

shorts or open circuits, and passed all electrical tests. 

OPERATING CONSIDERATIONS 

The maxtmum seal temperature of 2500 C is a tube rating 

and is to be observed in the same manner as other ratinas. 

The temperature may be measured with temperature- sensitive 

paint, such as Tempilaq. The latter is made by the Tempi' 

Corporation, 132 W. 22nd Street, New York II, New York in the 
form of liquid and stick. 

The rated plate and grid-No.2 voltages of thus tube are 

extremely dangerous to the user. Great care should be taken 

during the adjustment of circuits. The tube and its associ-

ated apparatus, especially all parts which may be at high 

potential above ground, should be housed in a protective en-
closure. The protective housing should bedesigned with inter-

locks so that personnel can not possibly come in contact with 

any high- potential point in the electrical system. The inter-

lock devices should function to break the primary circuit of 

the high- voltage supplies when any gate or door on the pro-

tective housing is opened, and should prevent the closing of 
the primary circuit until the door is again locked. 

h 31 march 1958, Military Specification. Electron Tubes and Crystal Rectifiers. 

-.indicates a change. 
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NOTE I: WITH THE CYLINDRICAL SURFACES OF THE RADIgTOR 

BAND, PLATE TERMINAL, GRID-No.2 TERMINAL, GRID-No.I TER-
MINA, HEATER-CATHODE TERMINAL, AND HEATER TERMINAL CLEAN, 

SMOOTH, AND FREE OF BURRS, THE TUBE WIIL ENTER A GAUGE AS 

SHOWN IN SKETCH GI. PROPER ENTRY OF THE TUBE IS OBTAINED 

WHEN THE GRID-No.2 TERMINAL IS SEATED ON THE SHOULDER 

A-A'. THE TUBE IS PROPERLY SEATED ON THE SHOULDER WHEN A 
0.010"- THICKNESS GAUGE 1/8" WIDE WILL NOT ENTER MORE THAN 

I/16" BETWEEN THE SHOULDER SURFACE ANO THE GRID-No.2 TER-

MINAL. THE GAUGE IS PROVIDED WITH SLOTS TO PERMIT MAKING 

MEASUREMENT OF SEATING OF GRID-No.2 TERMINAL ON SHOULDER 
A-A'. 

NOTE 2: THE DIAMETER OF EACH TERMINAL IS HELD TO INDI-

CATED VALUES ONLY OVER THE INDICATED MINIMUM LENGTH OF 

ITS CONTACT SURFACE. 

NOTE 3: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 

CONTACTS OR CIRCUIT COMPONENTS 10 PROTRUDE INTO THESE 
ANNULAR VOLUMES. 
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Beam Power Tube 

For Pulse- Modulator Service 
under Severe Shock and Vibration 

GENERAL DATA 

Grid No.1 to cathode 6, grid No.3 
d, internal shield, grid No.2, 
base sleeve, and heater  

Plate to cathode 6, grid No.3 6, 
internal shield, grid No.2, 
base sleeve, and heater  8.5 me 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   3-13/16" 
Seated Length  3-1/8" ± 1/8" 
Maximum Diameter   1-21/32" 
Weiet ( Approx.)   2 oz 
Bulb  112 
Cap Small (JEDEC No.C1-1) 
Socket   Standa-d Octal 8-Contact 
Base . . . . Small-Micanol-Wafer Octal 8-Pin with " 770" Sleeve 

(JEDEC Group 1, No.861-150) 
Basing Designation for BOTTOM VIEW  7CK.-

Pin 1- Cathode, 
Grid No.3, A 
Internal 
Shield 

Pin 2- Heater 
Pin 3- Grid No.2 
Pin 4- Same as 

Pin 1 
AA' = PLANE OF ELECTRODES 

Electrical: 

Heate-, for Unipotential Cathode: 
Voltage ( AC or DC)   6.3 ± 10% volts 
Current at heater volts = 6  3 1  25 amp 

Transconductance, for plate volts 
= 200, grid-No.2 volts = 200, and 
plate ma. = 100  7000 ,,mhos 

Mu-Factor, Grid No.2 to Grid No.1 
for plate volts = 200, grid-No.2 
volts = 200, and plate ma. = 100 . 4.5 

Direct Interelectrode Capacitances:a 
Grid No.1 to plate 0  24 max. mgf 

13.0 ggf 

Pin 5- Grid No.1 
Pin 6- Same as 

Pin 1 
Pin 7- Heater 
Pin 8- Base 

A' Sleeve 
Cap- Plate 

MODULATOR -- Rectangular-Wave Modulation 

Maximum and Minimum CCS a Ratings, Absolute-Maximum Values: 
For duty factor c between 0.001 and 1 and maxi— 
mum averaging time of 10,000 psec in any Interval 

DC PLATE SUPPLY VOLTAGE ( Ebb) d   See Rating Chart 
INSTANTANEOUS PLATE VOLTAGE  _115% of Ebb 

Indicates a change. 
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Electron Tube Division Harrison, N. J. 9-62 

DATA I 



7358 

DC GRID-No.2 SUPPLY VOLTAGEd   500 max. volts 

DC GRID-No.1 SUPPLY VOLTAGEd   {300 max. volts 
Minimum--See Rating 

Chart I 
GRID-No.1 VOLTAGE: 

Instantaneous-negative value   400 max. volts 
Peak-positive value  100 max. volts 

PEAK PLATE CURRENT   See Rating Chart II 
PEAK GRID-No.2 CURRENT   0.75 max. amp 
PEAK GRID-No.1 CURRENT 0  5 max. amp 
PLATE INPUT  80 max. watts 
GRID-No.2 INPUT  1.75 max. watts 
GRID-No.1 INPUT 0  5 max. watt 
PLATE DISSIPATION°   See Rating Chart I 
.PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode   135 max., volts 

Heater positive with 
respect to cathode   135 max. volts • 

BULB TEMPERATURE ( At hottest 
point on bulb surface)   220 max. oc 

Typical Operation: 

With rectangular-wave shapes in accompanying 
test circuit and with duty factor-a of 0.01 

DC Plate Supply Voltage  3000 volts 
DC Grid-No.2 Supply Voltage. . . 300 volts 
DC Grid-No.1 Supply Voltage. . . -175 volts 
Peak-Positive Grid-No.1 Voltage. 65 volts 
Plate Current: 

Peak   1.5 amp 
Average  0.015 amp 

DC Grid-No.2 Current   0.004 amp 
DC Grid-No.1 Current 0  0025 amp 
Load Resistance (RL), 100 watts, 

non- inductive  1500 t 5% ohms 
Coupling Capacitor (C3)   0.25 ( 5000 v dc) mf 

Maximum Circuit Values: 

Grid-No.lCircuit Resistance . . 3000 max. ohms 

• 

a Without external shield. 

Continuous Commercial Service. 

e Duty Factor for the 7558 is defined as the on time in microseconds 
divided by 10.000 microseconds. 
"On" Use is defined as the sum of the durations of all the individual 
pulses which occur during any 10.000—microsecond interval. 
"Pulse Duration" is defined as the time interval between the two points 
on the pulse at which the instantaneous value is 70 per cent of the 
peak value. The peak valueisdefined as the maximum value of a smooth 
curve through the average of the fluctuations over the top portion of 
the pulse. 

d for tube protection, it is essential that sufficient resistance be used 
in the plate supply circuit, the grid—No.2 supply circuit, and the 
grid—No.1 supply circuit so that the short—circuit current is limited 
to 0.5 ampere in each circuit. 

e Averaged over any interval not exceeding 10.000 microseconds. Care 
should be used in determining the plate dissipation. A calculated 
value based on rectangular pulses can be considerably in error when 

• 

• 

• 

• 
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the actual pulses have a finite rise and fall time. Plate dissipation 
should preferablybe determined by measuring the bulb temperature under 
actual operating conditions; then, with the tube in the same socket 
and under the same ambient- temperature conditions, apply to the tube 
sufficient dc input to obtain the same bulb temperature. This value 
of de input is a measure of the plate dissipation. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note 'Mtn. Max. 

Heater Current  1 1.175 1.325 amp 
Direct Interelectrode Capacitances: 
Grid No.1 to plate  2 - 0.24 µµf 
Grid No.1 to cathode & grid No.3 

di internal shield, grid No.2, 
bAse sleeve, and heater   2 12.0 15.0 pea 

Plate to cathode di grid No.3 di 
internal shield, grid No.2, 
hase sleeve, and heater   2 7.3 9.5 puf 

Mu-Factor, Grid No.2 to 
Grid No.1 1  3 3.6 5.4 

Plate Current 1  4 46 94 ma 
Grid-No.2 Current   1,4 0 5.5 ma 
Peak Plate Current 1  5 2.4 - amp 
Heater-Cathode Leakage Current: 

Heater 100 volts negative 
with respect to cathode   1 - 100 µa 

Heater 100 volts positive 
with respect to cathode   1 - 100 µa 

Note 1: With 6.3 volts ac on heater. 

Note Without external shield. 

Note 3: With Pc plate volts = 200, dc grid-No.2 volts k 200, and dc 
grid-No.1 voltage adjusted to give dc plate current of 100 ma. 

Note With dc plate volts = 300, dc grid-No.2 volts k 200, and dc 
grid-No.1 volts = -33. 

Note 5. With the tube in the accompanying test circuit under the follow-
in9 conditions: rectangular-wave modulation legs) applied to 
grid No.1; pulse duration of 1 microsecond approx.; pulse-
repetition rate ( aPPrexi 3000 PPs) adjusted to give dc plate 
current of 9 ma. minimum; dc plate supply volts = 9500; dc grid-
No.2 supply volts = 500 applied simultaneously with the plate 
voltage; dc grid-No.1 supply volts = -300; peak-positive grid-
No.1 swing of 100 volts; coupling , capacitor ( Ç3) having value 
of 0.1 ja, 5000 volts de; and lead resistance iNi.) of 10-00 ± 5% 
Ohms, 50 watts, non- inductive. 

SPECIAL TESTS & PERFORMANCE DATA 

500-g Shock Test: 

This test is performed on a sample lot of tubes from each 

production run. Tubes are held rigid and are subjected in 

four different posit tons to an impact acceleration of 500 g. 

At the end of this test, tubes are required to meet the follow-

ing limits: 

Peak Plate Current   2.4 min. amp 

For conditions shown under Charactertsttcs 
Range Values. 

-.Indicates a change. 
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Heater-Cathode 

Leakage Current  See Characteristics Range Values 

The tubesmust alsomeetthe established limit for low- frequency 

vibration ( See below). 

Fatigue Test: 

This test is performed on a sample lot of tubes from each 

production run. Tubes are rigidly mounted and subjectedto 

2.5 g vibrational acceleration at 25 cycles per second for 32 

hours in each of three positions. At the end of this test, 
tubes are required to meet the following limits: 

Peak Plate Current   2.2 min. amp 

For conditions shown under Characteristics 
Range Values. 

Heater—Cathode 

Leakage Current. . . . See Characteristics Range Values 

The tubes must also meet the established limit for low-
frequency vibration ( See below). 

Low-Frequency Vibration Performance: 

This test is performed on a sample lot of tubes from each 

production run under the following conditions: Heater volts 

= 6.3, plate supply volts = 250, grid-No.2 volts = 200, grid-

No.1 voltage varied to give a plate current of 10 millamperes, 

plate load resistor ( ohms) = 2000 and vibrating frequency of 

25 cycles per second with a fixed amplitude of 0.040 inch 

(total excursion 0.080 inch). The rms output voltage across 

the plate load resistor as a result of vibration of the tube 
must not exceed 500 millivolts. 

Variable- Frequency Vibration Performance ( I): 

This test is performed on a sample lot of tubes from each 

production run. Tubes are vibrated in each of 3 positions 

through frequency range of from 10 to 50 cycles per second and 

back to 10 cycles per second. The tubes are vibrated under 

the same conditions as specified for Low Frequency Vibration 
Performance. During the test, the tubes will not show an rms 

output voltage across the plate load resistor in excess of 500 

millivolts. At the end of this test, the tubes will not show 

defects that cause the tubes to be inoperable. 

Variable-Frequency Vibration Performance ( 2): 

This test is performed on a sample lot of tubes from each 

production run. Tubes are vibrated in each of 3 positions, 

perpendicular and parallel to major axis of the tube, and 
parallel to longitudinal axis of the tube, through the 

frequency range from 50 to 120 cycles per second at a fixed 
acceleration of 10 g under the same voltage, current and load 

conditions as specified forLow Frequency Vibration Performance 

During this test, the tubeswill not show an rms output voltage 
across the plate load resistor in excess of 500 millivolts. 

RADIO CORPORATION OF AMERICA 
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OPERATING CONSIDERATIONS 

The bulb becomes hot during operation. To insure adequate 

cooling, therefore, it is essential that free circulation of 

air be provided around the 7558. 

The plate snows no color when operated with maximum rated 

dissipation. Connection to the plate cap should be made with 

a f.exible lead to prevent any strain on the seal of the cap. 

For tube protection, it is essential that sufficient re-

sistance be used in the plate supply circuit, the grid-No.2 

supply circuit, and the grid-No.I supply circuit so that the 

short-circuit current is limited to 0.5 amperein each circuit. 

The accompanying test ctrcuit requires the use of damping 

resis:ors to suppress oscillations which may be caused by the 

rectangular-wave signal. These resistors should be non- induc-

tive and they should be placed as close as possible to the 

socket terminals. 

CC'16/" IA RADIO CORPORATION OF AMERICA DATA 3 
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TEST CIRCUIT FOR TYPE 7358 

eqi 

C1 : 

C2: 
C5 : 

RI : 

R 2' 
R5 : 

RS: 

TYPE 
7358 

EEC' E002 Ebb 

0.1 mf, 600 v dc. 

2 gf, 600 v dc. 

For values, See Typical 

Operation and Charac-

tertsttcs Range Values 

(Note 5). 

20 ohms, 1 watt, 

non- inductive. 
30,000 ohms, 1 watt. 

10 ohms, 5 watts, 

non- inductive. 

25 ohms, I watt, 

non- inductive. 

RL 

CATHODE-RAY 
OSCILLOCRAPH 

92C5-8015RI 

Eec i : Grid-No.I Supply Voltage. 

E 2 : Grid No.2 Supply Voltage. 

Ebb : Plate Supply Voltage. 
eg l : Rectangular-Wave 

Signal Voltage. 

R5 : WOO ohms, I watt. 

R6 : 10,000 ohms, 50 watts. 
R7 : 30 t 1% ohms, 5 watts, 

non- inductive. 

RL : For values, See Typical 

Operation and Charac-

teristics Range Values 

(Note 5). 

Information furnished by RCA is believed to be accurate 
and reliable. However, no responsibility is assumed by 
RCA for its use; nor for any infringements of patents 
or other rights of third parties which may result from 
Its use. Ro license Is granted by implication or 
otherwise under any patent or patent rights of RCA. 
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CAP 
JEDEC NO C1-1 

TI2 BULB 

BASE 
JEDEC GROUP I 

NO 138-150 

9" 
I— MAX. 
16 
DIA. 

-a—I .>,4Ax.—..... 
32 
DIA. 

13" 
3 — 

16 
MAX. 

1 

92C5- 9625R4 

RADIO CORPORATION OF AMERICA DATA 4 

Electron Tube Division Harrison, N. J. 9-62 



7358 

RATING CHART I 

AVERAGING TIME=10000 MICROSECONDS MAX 

TFri'FftPf- -1  

rP E. • ' 
5 II; 500 LA  

0 

>-
-J 

400 

y MAX. DC PLAT. 

300 

o 200 

100 200 300 400 500 

DC GRID-N22 SUPPLY VOLTS 

RATING CHART II 

92C3 -8012R1 

- AVERAGING TIME=10000 MICROSECONDS MAX. 

o 
2 3 4 6 2 3 4 6 8 

0.001 0.01 0.1 
DUTY FACTOR 

2 3 4 6 8 

92C5- 8014RI 
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Beam-Deflection Tube 
9-PIN MINIATURE TYPE 

For Use in Balanced-Modulator, Balanced Mixer, and 
Frequency-Converter Appl ications in Single- and Double-
Sideband, Suppressed-Carrier Communication Equipment 
Operating at Frequencies up to 100 Mc  

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  6.3 t 10% volts 
Current   0.35 amp 

Direct Interelectrode Capacitances 
(Approx.):* 
Grid No.1 to all other electrodes 

except plate  7.5 ggf 
Grid No.1 to deflecting 

electrode No  1   0.015 mgf 
Grid No.1 to deflecting 

electrode No  2   0.015 mmf 
Grid-No.1 to plate No.1   0.003 ggf 
Grid No.1 to plate No.2   0.003 mmf 
Plate No.1 to all other electrodes 
except deflecting electrode No.1. • 0.8 ggf 

Plate No.2 to all other electrodes 
except deflecting electrode No.2. • 0.8 mgf 

Plate No.1 to plate No  2   0.3 mgf 
Deflecting electrode No.1 to all 

other electrodes except plate No.1. 4.6 ggf 
Deflecting electrode No.2 to all 

other electrodes except plate No.2. 4.6 mgf 
Deflecting electrode No.1 

to plate No.1   4 Me" 
Deflecting electrode No.2 

to plate No.2   4 ggf" 
Deflecting electrode No.1 to 
deflecting electrode No.2   1.4 Mgf 

Characteristics, Class Ar Amplifier: 

Plate-No.1 Supply Voltage   150 volts 
Plate-No.2 Supply Voltage   150 volts 
Deflecting-Electrode-No.1 Supply 
Voltage   25 volts 

Deflecting-Electrode-No.2 Supply 
Voltage   25 volts 

Grid-No.2 Supply Voltage  175 volts 
Cathode Resistor  150 ohms 
Total Beam Current ( Plate-No.1 

current plus plate-No.2 current). . 8.5 ma.-
Grid-No.2 Current   2.1 ma.-

....Indicates a change. 
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Transconductance: 
Grid No.1 to both plates 

-... connected together  5400 µmhos 
Deflecting electrode No.1 

-,... to plate No.lb  800 µmhos 
Deflecting electrode No.2 

-.... to plate No.2b  800 µmhos 
Switching Voltage'  11 volts 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2-5/8" 
Maximum Seated Length   2-3/8" 
Length, Base Seat to Bulb Top ( Excluding tip) . . . 2" t 3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outline   See General Section 
Bulb 16-1/2 
Base Small-Button Noval 9-Pin (JEDEC No.E9-1) 

Basing Designation for BOTTOM VIEW  9KS 

Pin 1- Cathode, Pin 6- Plate No.2 
Internal Pin 7- Plate No.1 
Shield Pin 8- Deflecting 

Pin 2- Grid No.2 Electrode 
Pin 3-Grid No.1 No.2 
Pin 4 - Heater 8 Pin 9- Deflecting 
Pin 5- Heater r a Electrode 

No.1 

BALANCED MODULATOR 

Maximum Ratings, Absolute-Maxzmum Values: 

PLATE-No.1 VOLTAGE  300 max. volts 
PLATE-No.2 VOLTAGE  300 max. volts 
DEFLECTING-ELECTRODE-No.1 VOLTAGE ±100 max. volts 
DEFLECTING-ELECTRODE-No.2 VOLTAGE 3100 max. volts 
GRID-No.2 ( SCREEN-GRID) VOLTAGE   250 max. volts 
GRID-No.2 INPUT   0.5 max. watt 
PLATE-No.1 DISSIPATION  1.5 max. watts 
PLATE-No.2 DISSIPATION  1.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  180 max. volts 
Heater positive with 

respect to cathode  180d max. volts • 
Typical Operation: 

In accompanying balanced-modulator cir-
cuit utilizing seParat e exc it ati on ° 

Plate Voltage ( Each plate)  150 vo lt s 
Deflecting-Electrode Voltage 

(Approx., each electrode)   25 vo lt s 
Grid-No.2 Voltage   175 volts 

*Indicates a change. 

e 
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Cathode Resistor  1200 ohms 
Peak-to-Peak AF Deflecting-

Electrode Voltagef  2.8 volts 
Peak-to-Peak RF Grid-No.1 Voltage . 10 volts 
Plate Current ( Each plate)   1.5 ma 
Grid-No.2 Current   0.75 ma 
Plate-lo-Plate Load Impedance 

(App-ox.)   5000 ohms 
Push-Pull, Peak-to-Peak Douule-
Sideband Output Voltage   4 volts 

Carrier Suppressiong  60 db.-
Third-Order Distortion 9   -47 db 
Fourth-Order Distortiong  -45 db 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation  0.5 max. megohm 
For cathode-bias operation  2.2 max. megohms 

Deflecting-Electrode-Circuit 
Resistance ( Per deflecting 
electrode)  0.05 max. megohm 

BALANCED MIXER 

Maximum Ratings, Absolute-HaxImum Values: 

PLATE-No.1 VOLTAGE  300 max. volts 
PLATE-No.2 VOLTAGE  300 max. volts 
DEF,ECTING-ELECTRODE-No.1 VOLTAGE ±100 max. volts 
DEFLECTING-ELECTRODE-No.2 VOLTAGE ±100 max. volts 
GRID-No.2 ( SCREEN-GRID) VOLTAGE . 250 max. volts 
GRID-No.2 INPUT   0.5 max. watt 
PLATE-No.1 DISSIPATION  1.5 max. watts 
PLATE-No.2 DISSIPATION  1.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with e respect to cathode  180 max. volts 
Heater positive with 

resoect to cathode  180d max. volts 

Typical Operation: 

In accompanying balanced—mixer c;,--
cuit utilizing separate excitation° 

e Plate Voltage ( Each plate)   150 volts 
Deflecting-Electrode Voltage 

(Approx., each electrode)   25 volts 
Grid-No.2 Voltage   175 volts 
Cathode Resistor  1200 ohms 
Peak-to-Peak Single-Sideband 
Deflecting-Electrode Voltagef . . . 8 volts 

Peak-to-Peak RF Grid-No.1 Voltage .   10 vo lt s 

e Plate Current ( Each plate/   1.5 ma 
Grid-Nc.2 Current   0.75 ma 

..Indicates a change. 
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Plate-to-Plate Load Impedance 
(Approx  )  10000 ohms 

Push-Pull, Peak-to-Peak Single - 
Sideband Output Voltage  40 volts e 

Oscillator Rejectiong  -40 db 
Third-Order Distortiong  -40 db 
Fourth-Order Distortiong   -39 db 

Maximum Circuit Values: 

Grid -No.1 -Circuit Resistance: 
For fixed-bias operation   0.5 max. megohm fib 
For cathode-bias operation   2.2 max. megohms 

Deflecting-Electrode-Circuit 
Resistance ( Per deflecting 
electrode)   0.05 max. megohm 

e Without external shield. 

b Defined as the partial derivative of the plate current with respect 
to the difference between the deflecting-electrode voltages, evaluated 
about the point of equal plate currents. 

C Defined as the sum of ( a) the absolute value of the difference be-
tween the deflecting-electrode voltages when the current to one plate 
is equal to 90R of the total beam current and (0) the absolute value 
of the difference between the deflecting-electrode voltages when the 
current to the same plate is equal to 100 of the total beam current. 
This sum, expressed in terms of signal voltage, corresponds to the 
peak-to-peak value of signal voltage that is required between the de-
flecting electrodes to produce peak-to-peak signal current at either 
plate equal to 80S of the total beam current. 

d The dc component must not exceed 100 volts. 

e Operation with self-excitation and cathode resistor of 300 ohms is 
similar to operation with separate excitation. 

To either deflecting electrode. The other deflecting electrode is 
bypassed. 

g Referred to single-sideband output voltage. 

• 

OPERATING CONSIDERATIONS 

Deflecting—electrode— circuit resistance should be kept 
below 0.05 megohm to prevent nonlinear tube operation. The 

resistancesofthe two deflecting-electrode circuits should be 

approximately equal to minimize unbalance. The current drawn 

byeachdeflecting-electrode min theorderof 40 microamperes. 

Magnetic fields adversely affect the intrinsic operating 

plate-current balance of the 7360. Although this tube is in-

ternally shielded to minimize this effect, the tube should be 

mountedasfaraspossible fromalldevices producing extraneous 

magneticfieldssuchastransformers, chokes, motors, orsimilar 

components. It is recommended that an external shield be used 

in those applications critical for balance. 

Chassis layout should be such that all components and 

wiring associated with the plates and deflecting electrodes 

is symmetrical. This consideration is particularly important 

in rf applications where very small differences in stray 

capacitance can result in unbalance. Chassis layouts which 

permit heat or vibration to affect the components associated e 
with one deflecting-electrode circuit or plate circuit more 
than the other, should be avoided. All components should be 
rigidly mounted. 
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BALANCED-MODULATOR CIRCUIT 

With Separate Excitation 

CI 

CARRIER INPUT 
(250 TO 
5000 KC) 

TYPE 
7360 

C1: 0.001 p1 

C7: 0.22 µf 

C3: 0001 le 

C41 0.01 pl 

C5 C6: 0.0033 p1 
C7: 0.1 µf 

C5 C9 : Sufficient to resonate 

input of SSB filter 

C70 : 0.22 pl 

C11 : 0.47 p1 

R1: 0.47 megohm 

R7: 1200 ohms 

R3 R4 ' • 68000 ohms 

R5 : 47000 ohms 

R3 

PUSH-PULL 

DOUBLE-SIDEBAND 
OUTPUT TO 

SINGLE-SIDEBAND 
FILTER 

*250V 

92C S-10258 

R6: 12000 ohns 

R7: 47000 ohms 

R5 : 0.1 megohm 

R9: 2700 ohms 

R15 : Carrier-Balance Potenti-

ometer, 5000 ohms 

2700 ohms 

R12: Quadrature-Balance 
Potentiometer, 250001es 

R15 RI.: 2700 ohms 

R15 : 0.1 megohm 
NOTE: All •esistors 1/2watt, t 

10% unless specified. 

Al I capacitors 400 volts. 

Information furnished by RCA is believed to be accurate 
and reliable. However, no responsibility is assumed 
by RCA for its use; nor for any infringements of patents 
sr other rights of third parties which may result from 
its use. Ho license is granted by implication or 
otherwise under any patent or patent rights of RCA. 
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SINGLE-
SIDEBAND 

INPUT 

Ti 

o  

RF 
OSCILLATOR 

INPUT 

BALANCED-MIXER CIRCUIT 

With Separate Excitation 

C1: 0.001 id 

C7: 0.04 pf 

C3 C • 0.001 paf 

G5: 0.04 I.Lf 

C6 : Split-Stator Tuning Capacitor 

to Resonate with 1.1 

Cy C5 : 0.04 paf 

L1 : Inductor 

RI: 0.47 rregohm 

R7: 1200 ohms 

R3 R4 : 68000 ohms 

SINGLE-
SIDEBAND 

OUTPUT 

92GS-10256RI 

RIO 

R5 : 0.1 megohm 

R6 : 12000 ohms 

R7: Oscillator-Rejection Potenti-

ometer, 5000 ohms 

R5 : 0.1 megohrn 

R.7 R10 : 2700 ohms 

T1: Tuned Input Transformer 

NOTE : All resistors 1/2 watt, ± 

10%, unless specified. 

All capacitors 403 volts. 

Information furnished by RCA is bel ieved to be accurate 
and reliable. However, no responsibility is assumed 
by RCA for its use; nor for any infringements of patents 
or other rights of third parties which may result from 
its use, co license is granted by implication or 
otherwise under any patent or patent rights or RCA. 
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AVERAGE CHARACTERISTICS 
Ef = 6.3 VOLTS 

PLATE-N21 VOLTS=I50 
PLATE-N22 VOLTS=150 
DEFLECTING-ELECTRODE-
N22 VOLTS=25 

GRID-N2 2 VOLTS=I75 I 
Ibi= DC PLATE-N21 CURRENT . 

Ib2= DC PLATE N22 CURRENT 

: 
. H:::: , • , 

4(4 

I  _L 

: 11 

PLATE MILLIAMPERES 

92CM-10252R2 
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OPERATION CHARACTERISTICS 
Ef = 6.3 VOLTS 

PLATE - Not VOLTS=I50 
PLATE-N22 VOLTS=I50 
DEFLECTING- ELECTRODE-
N°2 VOLTS.25 

GRID-N22 VOLTS=175 
ibi = AC PLATE-N21 CURRENT ' 

ib2.AC PLATE-N22 CURRENT 

..  ..... 
L Li 

' 

: 

L. 

•-r •_ 

11 11 
I 

1 
\ 

ra 
tv 

INSTANTANEOUS AC PLATE MILLIAMPERES 

92CM-I0264R 2 
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Beam Power Tube 

• 

• 

CERAMIC-METAL SEALS COAXIAL- ELECTRODE STRUCTURE 
"ONE-PIECE" ELECTRODE DESIGN INTEGRAL RADIATOR 
FORCED-AIR COOLED 180 WATTS CW INPUT UP TO 1215 Mc 

MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE 

For Use at Frequencies up to 2000Mc 
under Severe Shock and Vibration 

GENERAL DATA 

Electrical: 

Heater, for Matrix-Type, Oxide-
Coated, Unipotential Cathode: 
Voltage (AC or DC)'   6.3 t 10% volts 
Current at heater volts = 6.3 . 3.2 amp 
Minimum heating time  60 sec 

e Mu-Factor, Grid No.2 to Grid No.1 
for plate volts = 250, grid-No.2 
volts = 250, and plate ma. = 100. . 18 

Direct Interelectrode Capacitances:b 
Grid No.1 to plate  0.065 max. pf 
Grid No.1 to cathode & heater 14 puf 
Plate to cathode & heater   0.019 max. puf 
Grid No.1 to grid No  2   19 mgf 
Grid No.2 to plate  4.5 Pea 
Grid No.2 to cathode 45 heater 1.3 max. mgf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  1  955" 
Maximum Diameter ( See Dimensional Out/ine)  1  265" 
Weight ( APProx  1  2 oz 
Radiator  Integral part of tube 
Socket: 

For frequencies up to about 400 Mc  e 

te For use at higher frequencies . . . See Mounting Arrangement 
Terminal Connections ( See Dimensional Outline): 

Gr-Grid-No.1- H,K- Heater- & 
Terminal P Cathode-
Contact Terminal 
Surface Contact 

G2 -Grid-No.2- Surface • Terminal P- Plate-
Contact Terminal 
Surface Contact 

H- Heater- Surface 
Terminal 
Contact 
Surface 

• 
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Air Flow: 
Through radiator— Adequate air flow to limit the plate-seal 

temperature to 250 ° C should be delivered by a blower 

through the radiator before and during the application of 

plate, grid-No.2, and grid-No.I voltages. Typical values 

of air flow directed through the radiator without cowling 

and with cowling versus plate dissipation are shown in 

accompanying Typical- Cooling- Requirements curves. Plate 

power, grid-No.2 power, and air flow may' be removed 

simultaneously. 

To grid-No.2, grid-No. i, cathode, and heater terminals -- A 

sufficient quantity of air should be delivered to these 

terminals to prevent their temperature from exceeding the 

specified maximum value of 250° C. 

During standbyoperation--Cooling air is not normally required 

when only heater voltage is applied to the tube. 

Terminal Temperature ( Plate, grid No.2, 
... grid No.1, cathode, and heater) . . . 250 max. °C 

AF POWER AMPLIFIER & MODULATOR— Class Ml le 

Maximum CCSe Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  1000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE. .   300 max. volts 
MAX.-SIGNAL DC PLATE CURRENTf   180 max. ma 
MAX.-SIGNAL PLATE INPUTf  180 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT f  4.5 max. watts 
PLATE DISSIPATION 115 max. watts 

Typical CCS Operation: 

Values are for 2 tubes 

DC Plate Voltage  650 850 volts 
DC Grid-No.2 Voltageg   300 300 volts 
DC Grid-No.1 ( Control-grid) Voltage: 

From fixed-bias source  -15 -15 volts 
Peak AF Grid-No.1-to-Grid-No.1Voltageh  30 30 volts 
Zero-Signal DC Plate Current  80 80 ma 
Max.-Signal DC Plate Current  200 200 ma 
Zero-Signal EC Grid-No.2 Current. 0 0 ma 
Max.-Signal DC Grid-No.2 Current. 20 20 ma 
Effective Load Resistance 

(Plate to plate)  4330 7000 ohms 
Max.-Signal Driving Power ( Approx.) .   0 0 watts 
Max.-Signal Power Output (Approx.). .   50 80 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
under any condition:j 
For fixed-bias operation  30000 max. ohms 
For cathode-bias operation  Not recommended e 

-.Indicates a change. 
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AF POWER AMPLIFIER & MODULATOR-- Class AB2k 

Maximum CCSe Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  1000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE. .   300 max. volts 
MAX.-SIGNAL DC PLATE CURRFNTf   180 max. ma 
MAX.-SIGNAL DC GRID-No.1 

(CONTROLGRID) CURRENT"   30 ma 

MAX.-SIGNAL PLATE INPUTf  1.8Ó :::: watts 
MAX.-SIGNAL GRID-No.2 INPUT"  4.5 max. watts 
PLATE DISSIPATION 115 max. watts 

Typical CCS Operation: 

Values are for 2 tubes 

DC Flate Voltage  650 850 volts 
DC Grid-No.2 Voltage°   300 300 volts 
DC Grid-No.1 Voltage: 
From fixed-bias source  -15 -15 volts 

Peak 47 Grid-No.1-to-Grid-No.1 Voltage  46 46 volts 
Zero-Signal DC Plate Current  80 80 ma 
Max.-Signal DC Plate Current  355 355 ma 
Zero-Signal DC Grid-No.2 Current. . .   0 0 ma 
Max.-Signal DC Grid-No.2 Current. . .   25 25 ma 
Max.-Signal DC Grid-No.1 Current. . .   15 15 ma 
Effective Load Resistance 

(Plate to plate) 2450 3960 ohms 
Max.-Signal Driving Power (Approx.)I. . 0.3 0.3 watt 
Max.-Signal Power Output ( Approx.). . . 85 140 watts 

LINEAR RF POWER AMPLIFIER 

Single-Sideband Suppressed-Carrier Service 

Maximum CGS° Ratings, Absolute-Maximum Values: 

up to 1215 Mc 

DC PLATE VOLTAGE  1000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE. .   300 max. volts 
MAX.-SIGNAL DC PLATE CURRENT  180 max. ma 
MAX.-SIGNAL DC GRID-No.1 

(COhTROL-GRID) CURRENT  30 max. ma 
MAX.-SIGNAL PLATE INPUT   180 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT   4.5 max. watts 
PLATE DISSIPATION   115 max. watts 

Typical CCS Class AB, " Single-Tone" Operation:" 

up to to Mc 

DC Plate Voltage  650 850 volts 
DC Grid-No.2 Voltage°   300 300 volts 
DC Gr:d-No.1 Voltage  -15 -15 volts 
Zero-Signal DC Plate Current  40 40 ma 
Zero-Signal DC Grid-No.2 Current. . . 0 0 ma 
Effective RF Load Resistance  2165 3500 ohms 
Max.-Signal DC Plaie Current  100 100 ma 
Max.-Signal DC Grid-N0.2 Current. . . 10 10 ma 

RADIO CORPORATION OF AMERICA 
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Up to to 14c 

Max.-Signal DC Grid-No.1 Current. . . . 0 0 ma 
Max.-Signal Peak RF Grid-No.1 Voltage • 15 15 volts • 
Max.-Signal Driving Power ( Approx.) . • 0 0 watts 
Max.-Signal Power Output (Approx.). • . 25 40 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
under any condition: 
For fixed-bias operation  30000 max. ohms o 
For cathode-bias operation  Not recommended 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for use 
with a maximum modulation factor oi s 

Maximum CeSe Ratings, Absolute—Maximum Values: 

UP to 2215 NC 

DC PLATE VOLTAGE. . . . . . .  800 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE. .  300 max. volts 
DC GRID-No.1 ( CONTROL-GRID) VOLTAGE .  -100 max. volts 
DC PLATE CURRENT  150 max. ma 
DC GRID-No.1 CURRENT  30 max. ma 
PLATE INPUT   120 max. watts 
GRID-No.2 INPUT   3 max. watts 
PLATE DISSIPATION   75 max. watts 

Typical CCS Operation: 

At 400 Mc 

DC Plate Voltage  400 700 volts 
DC Grid-No.2 Voltage"   200 250 volts 
DC Grid-No.1 Voltage   -20 -50 volts 
DC Plate Current  100 130 ma 
DC Grid-No.2 Current  5 10 ma 
DC Grid-No.1 Current  5 10 ma 
Driver Power Output (App rox .) g  2 3 watts 
Useful Power Output (Approx.)   16 45 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
under any condition   30000r max. ohms 

RF POWER AMPLIFIER & OSCILLATOR— Class C Telegraphy' 
and 

RF POWER AMPLIFIER— Class C FM Telephony 

Maximum CCSe Ratings, Absolute—Maximum Values: 

up to 1215 Mc. 

DC PLATE VOLTAGE. . . . . . .  1000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE. .  300 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE .  -100 max. volts 
DC PLATE CURRENT  180 max. ma 

• 
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Beam Power Tube 

• 

• 

CERAMIC-METAL SEALS COAXIAL- ELECTRODE STRUCTURE 
"ONE-PIECE" ELECTRODE DESIGN INTEGRAL RADIATOR 
FORCED-AIR COOLED 180 WATTSCWINPUT UP TO 1215 Mc 

MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE 

For Use at Frequencies up to 2000 Mc 
under Severe Shock and Vibration 

GENERAL DATA 

Electrical: 

Heater, for Matrix-Type, Oxide-
Coated, Unipotential Cathode: 
Voltage (AC or DC) a   6.3 ± 10% volts 
Current at heater volts . 6.3 3.2 amp.. 
Minimum heating time  60 sec o Mu-Factor, Grid No.2 to Grid No.1 
for plate volts = 250, grid-No.2 
volte. = 250, and plate ma. = 100. . 18 

Direct Interelectrode Capacitances:b 
Grid No.1 to plate  0.065 max. puf 
Grid No.1 to cathode et heater 14 puf 
Plate to cathode & heater   0.019 max. puf 
Gr"d No.1 to grid No  2   19 mmf 
Grid No.2 to plate  4.5 puf 
Grid No.2 to cathode & heater 1.3 max. puf 

Mechanical: 

Operating Position  Any 
Overall Length 1  885" + 0.070" - 0 080" 
Greatest Diameter ( See Dimenstonal Outline) . 1.250" i 0 015" 
Weight ( Approx  )  2 oz 
Radiator  Integral part of tube 
Socket: 

For frequencies up to about 400 Mc  

e For use at higher frequencies . . . See Mounting Arrangement 
Terminal Connections ( See Dimenstona/ Out/ine):  

• 

• 

G1 - Grid-No.1-
Terminal 
Contact 
Surface 

G2 -Grid-No.2-
Terminal 
Contact 
Surface 

H - heater-
Terminal 
Contact 
Surface 

H, K- Heater- & 
Cathode-
Terminal 
Contact 
Surface 

P- Plate-
Terminal 
Contact 
Surface 

..—Indicates a change. 
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up to Ho Nc 
Max.-Signal DC Grid-No.1 Current. . . 0 0 ma 
Max.-Signal Peak RF Grid-No.1 Voltage 15 15 volts 
Max.-Signal Driving Power ( Approx.) • 0 0 watts 
Max.-Signal Power Output (Approx.). . 25 40 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
under any condition: 
For fixed-bias operation  30000 max. ohms gl, 
For cathode-bias operation  Not recommended 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions her tube for use 
with a maximum modulation factor of 1 

Ratings, Absolute—Maximum Values: 

UP to 1215 Nc 

DC PLATE VOLTAGE  800 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE. .   300 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE .   -100 max. volts 
DC PLATE CURRENT  150 max. ma 
DC GRID-No.1 CURRENT  30 max. ma 
PLATE INPUT   120 max. watts 
GRID-No.2 INPUT   3 max. watts 
PLATE DISSIPATION   75 max. watts 

Typical CCS Operation: 

• 

At goo Mc 

DC Plate Voltage  400 70 volts 
DC Grid-No.2 Voltage"   200 250 volts 
DC Grid-No.1 Voltage')   -20 -50 volts 
DC Plate Current  100 130 ma 
DC Grid-No.2 Current  5 10 ma 
DC Grid-No.1 Current  5 10 ma 
Driver Power Output (App rox .) 1  2 3 watts e 
Useful Power Output ( Approx.)   16 45 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
under any condition   30000' max. ohms 

RF POWER AMPLIFIER & OSCILLATOR-- Class C Telegraphy' e 
and 

RF POWER AMPLIFIER— Class C FM Telephony 

Maximum CCSe Ratings, Absolute—Maximum Values: 

1115 to 2225 Nc 

DC PLATE VOLTAGE. . . . . . .   
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE. .   
DC GRID-No.1 (CONTROL-GRID) VOLTAGE .   
DC PLATE CURRENT  

1000 max. volts 
300 max. volts e 

-100 max. volts 
180 max. ma 

RADIO CORPORATION OF AMERICA 
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AF POWER AMPLIFIER & MODULATOR-- Class AB2k 

Maximum CCSe Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  1000 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. .   300 max. volts 
MAX.-SIGNAL DC PLATE CURRENT f   180 max. ma 
MAX.-SIGNAL DC GRID-No.1 

(CONTROL-GRID) CURRENT f   30 max. ma 
MAX.-SIGNAL PLATE INPUT 180 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT f  4.5 max. watts 
PLATE DISSIPATIONf  115 max. watts 

Typical CCS Operation: 

Values are for 2 tubes 

DC Plate Voltage  650 850 volts 
DC Grid-No.2 Voltageg   300 300 volts 
DC Grid-No.1 Voltage: 
From fixed-bias source  -15 -15 volts 

Peak AF Grid-No.1-to-Grid-No.1 Voltage  46 46 volts 
Zero-Signal DC Plate Current  80 80 ma 
Max.-Signal DC Plate Current  355 355 ma 
Zero-Signal DC Grid-No.2 Current. 0 0 ma 
Max.-Signal DC Grid-No.2 Current. 25 25 ma 
Max.-Signal DC Grid-No.1 Current. 15 15 ma 
Effective Load Resistance 

(Plate to plate)  2450 3960 ohms 
Max.-Signal Driving Power ( Approx.)I.   0.3 0.3 watt 
Max.-Signal Power Output ( Approx.). • • 85 140 watts 

LINEAR RF POWER AMPLIFIER 

Single-Sideband Suppressed-Carrier Service 

Maximum CCS' Ratings, Absolute—Maximum Values: 

up to 1215 Mc 41110 DC PLATE VOLTAGE  1000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE. .   300 max. volts 
MAX.-SIGNAL DC PLATE CURRENT  180 max. ma 
MAX.-SIGNAL DC GRID-No.1 

(CONTROL-GRID) CURRENT  30 max. ma 
MAX.-SIGNAL PLATE INPUT   180 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT   4.5 max. watts 

ak PLATE DISSIPATION   115 max. watts 

11111. Typical CCS Class AB " Single-Tone" Operation:' 

up to to Mc 

DC Plate Voltage  650 850 volts 
DC Grid-No.2 Voltageg   300 300 volts 
DC Grid-No.1 Voltage  -15 -15 volts 11110 Zero-Signal DC Plate Current  40 40 ma 
Zero-Signal DC Grid-No.2 Current. . .   0 0 ma 
Effective RF Load Resistance  2165 3500 ohms 
Max.-Signal DC Plaie Current  100 100 ma 
Max.-Signal DC Grid-No.2 Current. . .   10 10 ma 

RADIO CORPORATION OF AMERICA DATA 2 
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Air Flow: 
Through radiator-- Adequate air flow to limit the plate-seal 

temperature to 250 ° C should be delivered by a blower 

through the radiator before and during the application of 

plate, grid-No.2, and grid-No.1 voltages. Typical values 

of air flow directed through the radiator without cowling 

and with cowling versus plate dissipation are shown in 

accompanying TyPical -Cooling-Requirements curves. Plate 

power, grid-No.2 power, and air flow may be removed 
simultaneously. 

To grid-No. 2. grid-No. u, cathode, and heater terminals-- A 
sufficient quantity of air should be delivered to these 
terminals to prevent their temperature from exceeding the 

specified maximum value of 250° C. 

During standbyoberation--Cooling ai ris not normally required 

when only heater voltage is applied to the tube. 

Terminal Temperature ( Plate, grid No.2. 
grid No.1, cathode, and heater) .'. . 250 max. volts 

AF POWER AMPLIFIER & MODULATOR-- Class AB le 

Maximum CCSe Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  1000 max. volts 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE. .   300 max. volts 
MAX.-SIGNAL DC PLATE CURRENTS   180 max. ma 
MAX.-SIGNAL PLATE INPUT?  180 max. watts 
MAX.-SIGNAL GRID-No.2 INPUTS  4.5 max. watts 
PLATE DISSIPATIONS  115 max. watts 

Typical CCS Operation: 

Values are for 2 tubes 

DC Plate Voltage  650 850 volts 
DC Grid-No.2 Voltageg   300 300 volts 
DC Grid-No.1 (Control-grid) Voltage: 

From fixed-bias source  -15 -15 volts e 
Peak AF Grid-No.1-to-Grid-No.1Voltageh  30 30 volts 
Zero-Signal DC Plate Current  80 80 ma 
Max.-Signal DC Plate Current  200 200 ma 
Zero-Signal DC Grid-No.2 Current. . 0 0 ma 
Max.-Signal DC Grid-No.2 Current. . 20 20 ma 
Effective Load Resistance 

(Plate to plate)  4330 7000 ohms e 
Max.-Signal Driving Power (Approx.) 0 0 watts 
Max.-Signal Power Output ( Approx.). 50 80 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
• ..1 under any condition. 

For fixed-bias operation  30000 max. ohms 
For cathode-bias operation  Not recommended e 

RADIO CORPORATION OF AMERICA 
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DC GRID-No.1 CURRENT  30 max. ma 
PLATE INPUT   180 max. watts gib GRID-No.2 INPUT   4.5 max. watts 
PLATE DISSIPATION   115 max. watts 

Typical CCS Operation: 

At goo Mc At 1215 Nc 

DC Plate Voltage  400 900 900 volts 
DC Grid-No.2 Voltaget 200 300 300 volts 
DC Grid-No.1 Voltageu -35 -30 -22 volts 
DC Plate Current  150 170 170 ma 
DC Grid-No.2 Current  5 1 1 ma 
DC Grid-No.1 Current  3 10 4 ma 
Driver PowerOutput (Approxig  3 3 5 watts 
Useful PowerOutput ( Approx.)   23 80 40 watts 

Maximum Circuit Values: 

Grid -NO.1 -Circuit Resistance 
under any condition   30000' max. ohms 

a Because the cathode is subjected to considerable back bombardment as 
the frequency is increased with resultant increase in temperature, the 
heater voltage should be reduced depending on operating conditions and 
frequency to prevent overheating the cathode and resultant short life. 

measured with special shield adapter. 

C For socket to be used with the 7457, consult manufacturers such as 
J-9-11 Microwave Company, 9300 West 47th Street, Brookfield, Illinois; 
C.F. Johnson Company. Waseca. Minnesota; and Collins Radio Company, 
855 35th Street North, Cedar. Rapids, Iowa. 

d Subscript S indicates that grid-no.1 current does not flow during any 
part of the input cycle. 

a Continuous Commercial Service. 

Averaged over any audio- frequency cycle of sine-wave form. 

0 Preferably obtained from a fixed supply. 

The driver stage should be capable of supplying the 80.1 grids of the 
Class AR1 stage with the specified driving voltage at low distortion. 

j The resistance introduced into the grid-No.1 circuit by the input 
coupling should be held to a low value. In no case should it exceed 
the specified maximum value. Transformer or impedance coupling devices 
are recommended. 

Subscript 2 Indicates that grid-No.1 current flows during some part of 
the input cycle. 

Oriver stage should be capable of supplying the specified driving 
power at low distortion to theNo.1 grids of the A82 stage. To minimize 
distortion, the effective resistance per grid-No.1 circuit of the AB2 
stage should be held at a low value. For this purpose, the use of 
transformer coupling is recommended. 

a . Single-Tone operation refers to that class of amplifier service in 
which the grid-No.1 input consists of a monofrequency rf signal having 
constant amplitude. This signal is produced in a single-sideband 
suppressed-carrier system when a single audio frequency of constant 
ampli4ude is applied to the input of the system. 

n Obtained preferably from a separate source modulated along with the 
plate supply. 

o Obtained from rid-mo.1 resistor or from a combination of grld-No.1 
resistor with either fixed supply or cathode resistor. 

• The driver stage is required to supply tube losses and rf-circuit 
losses. It should be designed to provide an excess of power above 
the indicated values to take care of variations In line voltage. 
components, initial tube characteristics, and tube characteristics 
during life. 

✓ if this value is insufficient to provide adequate bias, the additional 
required bias must be supplied by a cathode resistor or fixed supply. 
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8 Key-down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negative may be used if the positive peak of 
the audio- frequency envelope does not exceed 115 per cent of the 
carrier conditions. 

Obtained preferably from a fixed supply, or from the plate supply 
voltage with a voltage divider. 

U Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, 
or by combination methods. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

-.Heater Current  1 2.90 3.55 
Direct Interelectrode 
Capacitances: 
Grid No.1 to plate  2 0.065 Pgf 
Grid No.1 to cathode 

& heater  2 11.8 15.2 Pgf 
Plate to cathode & heater 2 0.019 Pgf 
Grid No.1 to grid No.2. . 2 17.3' 21.9 Pgf 
Grid No.2 to plate  2 4 5.1 puf 
Grid No.2 to cathode 

& heater  2 - 1.30 puf 
-.Grid-No.1 Voltage 1  3 -6 -18 volts 

Reverse Grid-No.1 Current . 1.3 - -20 pa 
Grid-No.2 Current 1  3 -8 +2 ma 
Peak Emission 1  4 - 400 peak volts 
Interelectrode Leakage 
Resistance  5 1 

Useful Power Output   6 80 megohm 

amP 

Mote 1: With 6.3 volts ac or dc on heater. 

Note 2: Measured with special shield adapter. 

Note 3: With dc plate volts = 1000, dc grid-No.2 volts 300, and dc 
grid-NO.1 voltage adjusted to give adc plate current of 115 ma. 

Note 4: For conditions with heater volts = 6.3: grid No.1, grid No.2, 
and plate tied together: and pulse-voltage source connected 
between plate and cathode. Pulse duration ( microseconds) m 2. 
pulse- repetition frequency ( pps) . 60, and duty factor of 0.00012. 
The voltage-pulse amplitude is adjusted until a peak cathode 
current of 10 amperes is obtained. After lminute at this value. 
the voltage-pulse amplitude will not exceed 400 volts ( peak). 

Note 5: Under conditions with tube at 20° to 30° C for at least 30 minutes 
without any voltages applied to the tube. Theminimum resistance 
between any two adjacent electrodes as measured with a 200-volt 
megger - type ohmmeter having an Internal Impedance of 1 megohm, 
will be 1 megohm. 

Note 6: In a single- tube, grid-driven coastal-cavity class-C-amplifier 
circuit at 400 mc and for conditions with 5.7 volts ac or dc on 
heater, dc plate volts = 1000. dc grid-No.2 volts = 300, grid-
No.1 resistor adjustable between 1000 and 10,000 ohms, dc plate 
ma. = 180 maximum, dc grid-No.1 ma. = 20 maximum, and driver 
power output ( watts) = ). 

SPECIAL TESTS & PERFORMANCE DATA 

Resonances in the tube mountings used in the following tests 

can cause the specified environmental conditions to produce 

greatly amplified effects. Extreme care must, therefore, be 

used in the design of the mountings to minimize resonances. 

Design details of mountings used by the RCA Electron Tube 

-.Indicates a change. 

• 

• 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. j. 



7457 

Division to perform these tests may be obtained from RCA 

Commercial Engineering, Harrison, New Jersey, on request. 

50 g, II-Millisecond Shock Test: 

This test is performed on a sample lot of tubes from each 
production run todeterminetheability of the tube to withstand 

the specified long—duration impact acceleration. Tubes are 

held rigid in six different positions in a Medium— Impact Shock 
Machine and are subjected to three blows in each position. 

At the end of this test, tubes are required to meet the limits 

for items I, 3, 4, 7, and 8 under Characteristics Range Values 

for Equipment Design. 

500 g, Nominal 3/4-Millisecond Shock Test: 

This test is performed on sample lots of tubes to determine 

the ability of the tube to withstand the specified impact 

acceleration. Tubes are held rigid in four different positions 

in a High— Impact Shock Machine and are subjected to five blows 

in each position. At the end of this test, tubes will not 
show permanent or temporary shorts or open circuits, and are 

required to meet the limits for items I, 3, 4, 7, and 8 under 

Characteristics Range Values for Equipment Design. 

5-to-2000 cps Variable Frequency and Cycling Vibration Test: 

This test is performed on sample lots of tubes to determine 

the ability of the tube to withstand variable frequency 
vibration. With heater volts = 6.3 ac or dc, dc plate supply 

volts = 300, dc grid—No.2 volts = 250, grid—No.1 voltage 

adjusted to give dc plate current of 10 ma., and plate load 

resistor of 2000 ohms. The tube is vibrated along each of 

three mutually perpendicular axes over an 8—minute cycle 
consisting of: 

a. 5—to— I0 cps with fixed double amplitude of 0.080 inch 

± 10%. 

b. 10—to— I5 cps at fixed acceleration of 0.41 g ₹ 10%. 

c. I5—to-75 cps with fixed double amplitude of 0.036 inch 

± 10%. 

d. 75—to-2000 cps at fixed acceleration of 10 g ± 10%. 

During the above vibration test, tubes will not show an 

rms output voltage in excess of IS volts across the plate load 

resistor in the 5—to-2000 cycle range. At the end of this 
test, tubes are required to meet the limits for items I, 3, 4, 

7, and 8 underCharocteristics Range Values forEqutpment Design. 

OPERATING CONSIDERATIONS 

A suggested mounting arrangement for the 7457 is shown in 

the accompanying drawing along with a layout of the associated 

contacts. Flexible connectors are required for the plate, 

grid—No.2, grid—No. I, cathode, and heater contact surfaces. 

During standby periods in intermittent operation, It is 

recommended that the heater voltage be maintained at normal 
operating value when the period is less than 15 minutes, and 

that it be reduced to 80 per cent of normal when the period is 
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between 15minutes and 2 hours. For longer periods, the heater 

voltage should be turned off. 

The rated plate and grid—No.2 voltages of this tube are 

extremely dangerous to the user. Great care should be taken 

during the adjustment of circuits. The tube and its associated 

apparatus, especially all parts which may be at high potential 

above ground, should be housed in a protective enclosure. 
The protective housing should be designed with interlocks so 

that personnel can not possibly come in contact with any high-

potential point in the electrical system. The interlock devices 

should function to break the primary circuit of the high-voltage 

supplies when any gate or door on the protective housing is 

opened, and should prevent the closing of the primary circuit 

until the door is again locked. 

RADIO CORPORATION OF AMERICA 0 
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L2e é".5" AIR-COOLED RADIATOR .200"MIN. PLATE TERMINAL CONTACT SURFACE NOTE I GRID-612 2 TERMINAL CONTACT SURFACE NOTE I .985"MIN. .060" MIN. .0 
4 MIN. 

4 176 -.026" JO:64NY 4  GRID-N2I/ t/ j 1.025" TERMINAL MIN. CONTACT SURFACE 
E CERAMIC 

STIPPLED 
REGION 
NOTE 2 

WEI 

-+ LNOTE I HEATER TERMINAL CONTACT SURFACE NOTE I 

1.885" .070: 035 MIN. -.080- .050"MIN. 
 #   #65" 1.15" MIN. *.04'  .140 MIN. 600« 735"MN. 'MIN. .375" 095" ±035" MIN. 

L-.260"MAX. CONTACT SURFACE 1.-Aso" HEATER-CATHODE MIN. TERMINAL NOTE I 
92CM - 9218R4 

NOTE I: WITH THE CYLINDRICAL SURFACES OF THE PLATE 
TERMINAL, GRID-No.2 TERMINAL, GRID-No.I TERMINAL, HEATER-
CATHODE TERMINAL, AND HEATER TERMINAL CLEAN, SMOOTH, AND 
FREE OF BURRS, THE TUBE WILL ENTER A GAUGE AS SHOWN IN 
SKETCH G. THE TUBE IS PROPERLY SEATED IN THE GAUGE WHEN 
A 0.010"-THICKNESS GAUGE 1/8" WIDE WILL NOT ENTER BETWEEN 
THE HEATER-CATHODE TERMINAL AND THE BOTTOM SURFACE OF H4. 
THE GAUGE IS PROVIDED WITH A SLOT TO PERMIT MAKING 
MEASUREMENT OF SEATING OF HEATER-CATHODE TERMINAL ON 
BOTTOM OF HOLE Hg. 
NOTE 2: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 
CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE 
ANNULAR VOLUMES. 

e RADIO CORPORATION OF AMERICA 
\le Electron Tube Division Harrison, N. J. 
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SKETCH G1 

1.955" 
±.001" 

. 30" 
2.001" 

.100" °°: 
-.002 

Ho 

1.315"±.001" 

Hi 
IJ set.00r 

112 
.oiet.00e 

113 

.763"±.00r 

114 
.518-±.00r 

.239`±.001" 
H5 

.070"±.001" 

92CM-921R3 

THE AXES OF THE CYLINDRICAL HOLES Ho THROUGH H, AND 

THE AXES OF POST P ARE COINCIDENT WITHIN 0.001". 
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RECOMMENDED COWLING 
FOR DIRECTING AIR FLOW THROUGH RADIATOR 

• // 

AIR 
FROM  
BLOWER 

- -- 

92CM-9213R1 

1/32 

®el Ii RADIO CORPORATION OF AMERICA 
ilrà Electron Tube Division Harrison, N. J. 
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SHEET METAL 
U.S. STD. GAUGE N2I8 

r . - 

....  ▪ 1,4 _,.  

...___,.  
.225- " 

:---,  

7457 

SUGGESTED MOUNTING ARRANGEMENT 
& LAYOUT OF ASSOCIATED CONTACTS 

L000.'2-001"  

.550".±.001Ï., 

1.0010'1 /8 

1.250-t.001" 
DIA. 

1.155"±.001" 
DIA. 

.905.'2.00( 
DIA. 

.650"±.001" 
DIA. 

SEE DETAIL*A"---

.060'2.001" 

• 

 (I)) • 
3/8'8-32 
FILLET 
HEAD 

2.3.00005', 

9i-252*1 

.870" 
N297-253* 2.005" 

1,1297-4* 

  .390"„ 
N297,-; .005 
255" 2.005" 

—,I40"±.005" 
.350±.00rDIA. 

.290"2.001" 
DIA. 

.060".2.0011.— 

.230 2.005   

2.005 

.125"2.001"-.1 • I+ 
DIA. 

DETAIL "A" 

*CONTACT RING 
MADE BY INSTRUMENT 
SPECIALTIES CO., 
LITTLE FALLS, N.J. 

92CM-9223R2 

• 
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7457 
TYPICAL COOLING REQUIREMENTS 

With Cowling 
:  I: 

AIR FLOW DIRECTED THROUGH CURVE PRESSURE DROP— 
; RADIATOR WITH COWLING AS INCHES OF WATER 

; SHOWN 1 N ACCOMPANYING 4 A,B,C,D,E LESS THAN 0.1 
DIAGRAM. 

.   1-. ....... 
:• .-1   •• ....  ..  

1 MAX. ALLOWABLE TEMPERATURE 
240   . RISE WITH INCOMING—AIR TEMP— 

ERATURE OF 25 °C. 

PLATE D1SSIPATION—WAT TS 

120 

92CM — 9219 RI 

RADIO CORPORATION OF AMERICA 
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TYPICAL COOLING REQUIREMENTS 

Without Cowling 
1 7-M -77 f 

AIR FLOW DIRECTED THROUGH RADIATOR 
7' FROM 1" X 11/2 " ORIFICE LOCATED 11/4 " ..... . 

FROM RADIATOR. 
.. , .... „ 

HI: : 1-r: ::r1.--I1r ir -1.71 111 I17-71-I 
: 

MAX. ALLOWABLE TEMPERATURE 
'RISE WITH INCOMING—AIR TEMP— 

. / ERATURE OF 25 eC 
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e 

• 

TYPICAL PLATE CHARACTERISTICS 
Ef 6.3 VOLTS 

GRID- No. 2 VOLTS= 2 00 

UI 

• o 

. . 

4 

, 
o 0 0 0 0 
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1. CV 0 CO 0 a 

PLATE MILLIAMPERES 

P
L
A
T
E
 
V
O
L
T
S
 

92CM - 11744 
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TYPICAL PLATE CHARACTERISTICS 
Ef .6 3 VOLTS : : - 

GRID- No. 2 VOLTS.300   

,r) 

:1 

o 
o 
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92CM-11796 
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TYPICAL CHARACTERISTICS 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
Ef =6.3 VOLTS 
GRID-No.2 VOLTS= 300 

Ici GRID- No . 1 MA, 
Ic2 = GRID-No.2 MA. 

o o o 

GRID-No.I VOLTS 
92CM-11749 
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TYPICAL PERFORMANCE CHARACTERISTICS 

In Class C Telegraphy or Class C FM 
Telephony Amplifier Service 

E.p = ADJUSTED TO SIMULATE NORMAL OPERATING 
CONDITIONS OF HEATER IN UHF SERVICE 

PL ATE VOLTS = 900 
GRID - N22 VOLTS = 300 
PLATE AMPERES. 0.170 
OVERALL EFFICIENCY = USEFUL POWER OUTPJT IN LOAD 

DIVIDED BY DC PLATE INPUT 
POWER GAIN = USEFUL POWER OUTPUT IN LOAD 

DIVIDED BY DRIVER POWER OUTPUT 

100 

70 

60 

50 

20 

10 

,  
1.1 IilJ4 

200 400 600 800 1000 1200 1400 
FREQUENCY—Mc 

92CM - 9221 
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High-Mu Triode 

gl,FAST WARM-UP TIME STURDY COAXIAL-ELECTRODE STRUCTURE 

For Use as a Low-Noise-Amplifier Tube 
in Receiver Applications up to 1500 Mc 
under Severe Shock and Vibration 

GENERAL DATA 

CERAMIC-METAL PENCIL TYPE 

Ill›Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  6.3 ± 10% volts 
Current at heater volts = 6.3 . . . . 0.225 amp 

Cathode Warm-Up Time ( Average) to 
reach 80% of operating plate current 
'or dc plate-supply volts = 80, 

e dc grid volts = 0, cathode resistor 
(ohms) = 0, load resistor ( ohms) = 
10, ard heater volts = 6  3  10 sec 

Amplification Factor  80 
Transconductance for dc plate ma. = 13, 

dc plate volts = 125, and cathode 
resistor (ohms) = 50  13500 mmhos 

Direct nterelectrode Capacitances: a 
Grid to plate   2.z mmf 
Grid to cathode and heater  4.z ppf 
Plate to cathode and heater   0.0G max. mmf 
Heater to cathode   2.6 mgf 
Cathode to plate  0.04 max. mmf 
Cathode to grid and heater  7.0 mgf 
Plate to grid and heater  2.0 mmf 

Mechanical: 

Operating Position  Any 
Dimensions  See Dimensional Outline loWeight ( Approx  ) Sockets: 0  3 oz 

Heater-terminals connector Ameracb No.1018-88c , 
Grayhilld No.22-5, 

or equivalent 
Socket for operation up to about 

550 Mc ( Including heater-
terminals connector)  • cavities (Including heater-
terminals connector)  

• 

Jettronb No.CD7010, 
or equivalent 

J-V-Mi No.D-7980 Series, 
Resdelg No.10 Series, 

or equivalent 

.—Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Terminal Connections ( See DIme,,s“,,,a/ 

- Heater 

K - Cathode 

RADIO-FREQUENCY AMPLIFIER -- Class Al 

G- Grid 

P- Plate 

• 

• 
Maximum COSh Ratings, Absolute-Maximum Values: 

For altItudes up to loo,000feet 
and frequencles ht. to 2500 Mc 

250 max. volts 
DC GRID VOLTAGE   -50 max. volts 41, DC PLATE VOLTAGE  

DC PLATE CURRENT  25 max. ma 
PLATE DISSIPATION   2.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative.with 

respect to cathode  50 max. volts 
Heater positive with 

respect to cathode  50 max. volts 
PLATE-SEAL TEMPERATURE  225 max. °C 

Typical CCSh Operation in Cathode-Drive Circuit: 

At 55o Mc At 800 Nc At 1100 Mc 

DC Plate-to-Grid Voltage  125 125 150 volts 
Cathode Resistor  50 50 50 ohms 
Input-Signal-Level Range  -70 to -20 -70 to-20 -70 to-20 dbm 
DC Plate Current  13 13 13.5 ma 
Power Gain  16.5 18 16 db 
Bandwidth   5 5 10 Mc 

db e Noise Figure  6.5 8.5 12.5 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For fixed-bias operation  Not recommended 
For cathode-bias operation  0.25 max. megohm 

Without external shield. 

Amerac. Inc.. Dunham Road, Beverly, Massachusetts. 

C For use with cavities. 

Grayhill, Inc., 561 Hillgrove Avenue, LaGrange. Illinois. 

e Jettron Products, Inc., 56 Route 10, Hanover, N.J. 

J-9-M microwave Co.. 9300m. 47th St., Brookfield. Illinois. Indicated 
No. applies to a series of cavities covering range from 220 up to 1000 
Mc and above. 

g Resdel Engineering Carp.. 330 South Fair Oaks Avenue, Pasadena, California. 
This series of cavities covers the range from 215 to 2325 Mc. 

h Continuous Commercial Service. 

-...Indicates a change. 

• 

• 
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

• Note Nin. Max. 

Heater Current  1 0.205 0.245 amp 
Direct Interelectrode 

Capacitances: 
Grid to plate   - 2.0 2.7 Pgf 
Grid to cathode   - 3. 7 4.9 Pea 
Plate to cathode  - - 0.04 Pgf 

e Heater-Cathode Leakage Current: 
Heater negative with 

respect to cathode  1,2 - 30 pa 

Heater positive with 
respect to cathode  1,3 - 30 pa 

Leakage Resistance: 
From grid to plate and 

cathode connected together. 1,4 100 - megohms e From plate to grid and 
cathode connected together. 1,5 100 - megohms 

Reverse Grid Current  1.6 - 0.3 pa 

Emission Voltage  7 - 4 volts 
Amplification Factor  1,8 60 100 
Transccnductance  1,8 10000 17000 µmhos 
Plate Current ( 1)   1,8 8.5 17.5 ma 
Plate Current ( 2)   1,9 - 50 µa 
Plate Current ( 3) 1  10 100 - µa 
Power Cain  1,11 13 - db 
Ncise Figure 1  11 - 7.5 db 
Change in Power Gain  11,12 - -1 db 
Change in Noise Figure  11,12 - 0.5 db 
Change in Transconductance. 11,12 _ 15 % 

Note 1: With 6.3 volts ac or dc on heater. 

Note 2: With 60 volts dc between heater and cathode, heater negative 
with respect to cathode. 

Note 3: With 60 volts dc between heater and cathode, heater positive 
with respect to cathode. 

Ill, Note 4: With grid 100 volts negative with respect to plate and cathode 
which are connected together. 

Note 5: With plate 300 volts negative with respect to grid and cathode 
which are connected together. 

Note 6: With dc plate voltage of 200 volts, dc grid voltage of - 2 
volts, grid resistor of 0.5 megohm. 

Note 7: With dc voltage on gric and plate which are connected together 
adjusted to produce a cathode current of 30 ma., and with 5.5 
volts on heater. 

111, Note 8: With dc plate supply voltage of 125 volts, cathode resistor of 
50 ohms, and cathode bypass capacitor of 1000 mf. 

Note 9: With dc plate voltage of 125 volts and dc grid voltage of 
-5 volts. 

Note 10: With dc plate voltage of 125 volts and dc grid voltage of 
-2.5 volts. 

Note 11: With dc plate supply veltage of 125 volts and cathode resistor 
of 50 ohms in a single- tube rf amplifier of the cavity type 
having a bandwidth of 5 t 0.5 Mc, signal input of -70 dbm, and Ill, operating frequency of 550 t 10 Mc. 

Note 12: Reduce heater voltage to 5.7 volts. Change in Power Cain, 
moise Figure, and Transconduc .ance values from those obtained 
with 6.3 volts on heater will not exceed indicated values. 

'n- indicates a change. 
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SPECIAL TESTS 8, PERFORMANCE DATA 

Low-Pressure Voltage-Breakdown Test: 

This test ( similar to MIL-E-10, paragraph 4.9.12.11 is 

performed on a sample lot of tubes every 90 days. Tubes are 
tested in achamber at anair pressure equivalent to an altitude 

of 100,000 feet. Breakdown will not occur when a 60-cycle 
rms voltage of 300volts is applied between the plate cylinder 

and grid flange. 

Low-Frequency Vibration Performance: 

This test ( similar to MIL- E- 1D, paragraph 4.9.19.11 is • 
performed on a sample lot of tubes from each production run 

under the following conditions: Heater voltage of 6.3 volts, 

dc plate-supply voltage of 125 volts, cathode resistor of 50 

ohms, and plate load resistor of 10,000 ohms. The tubes are 
vibrated in aplane perpendicular to the tube axis at 40cycles 

per second at an acceleration of 10g. The rms output voltage gip 
across the plate load resistor as a result of vibration of 

the tube will not exceed 100 millivolts. 

At the end of this test, the tubes will not show permanent 
shorts or open circuits and will meet the following test limit: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 

Note 1. 

Variable- Frequency Vibration Performance: 

This test ( similar to MIL-E- ID, paragraph 4.9.20.3) is 

performed on a sample lot of tubes from each production run. 

Tube operating conditions are the same as for Low-Frequency 

Vibration Performance. The tubes are vibrated perpendicular 

to the major axis through a frequency range from 5 to 1000 
cps and back. From 5 to 50 cps, the tubes are vibrated at a 

constant displacement of 0.0400 t 0.0025 inch. From 50 to 1000 

cps, the tubes are vibrated at a constant acceleration of 

10 t 2 g. Total time to complete a sweep cycle is 10 t 5 
minutes. During the test, the tubes will not show an mist, 
output voltage across the plate load resistor in excess of 

150 millivolts. Each tube is vibrated for 60 seconds at the 

frequency which gives maximum vibrational noise output. If, 

at the end of 60 seconds the vibrational noise output is still 

increasing, the test shall continue until there is no further 
increase. 

The rms output voltage across the plate load resistor as gll, 
a result of the vibration of the tube will not exceed the 

specified limit at any time during the test. 

At the end of this test, the tubes will not show permanent 
shorts or open circuits and will meet the following limits: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 

Note 1. 
Heater-Cathode Leakage Current. . . . 60 max. µa 

For conditions shown under Characteristics Range Values, 
Notes 1,3. 

...Indicates a change. 

• 
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Shock Test: 

•
This test ( similar to MIL- E- 1D, paragraph 4.9.20.5) is 

performed on a sample lot of tubes from each production run. 

Tubes are held rigid and are subjected in three different 
positions to an impact acceleration of 500 g, 5 blows in 
each position. 

At the end of this test, tubes will not show permanent 

shorts or open circuits and will meet the following limits: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 

Note s. 
Heater-Cathode Leakage Current. . . . 60 max. µa 

For conditions shown under Characteristics Range Values, 

Notes 1,3. 

Low-Frequency Vibration Output. . . . 200 max. Mv 

For conditions shown above under Low- Frequency Vibration 

Performance. 

Change in Transconductance  -20 max. 

From initial value for conditions shown under Character-

istics Range Values, Notes 1,8. 

Fatigue Vibration Test: 

This test ( similar to MIL- E- 1D, paragraph 4.9.20.6) is 

performed on a sample lot of tubes from each production run. 
Tubes are rigidly mounted and subjected to 2.5 g vibrational 

acceleration in two positions ( XI, YI) for 32 hours each. 
At the end of this test, tubes will meet the limits specified 

for the Shock Test. 

• 

• 

Shorts and Continuity Test: 

This test ( similar to MIL-E- ID, paragraph 4.7.3) is per-

formed on all tubes from each production run. Voltage applied 

between adjacent elements of the tube under test will be 

between 20 and 70 volts dc or peak ac. Plate and cathode 
terminals are tied together and connected to the grid terminal "' through the shorts test equipment. Tubes are tapped with a 
rubber tapper three times in each of three mutually perpendi-

cular directions. If a short indication is obtained,. the 

tapping cycle is repeated two times for verification. Accept-

ance criteria is based on the "Resistance vs. Time Duration" 

curve shown in paragraph 4.7.7 of MIL-E- 1D, Amendment 6. 

At the end of this test, the tubes will not show permanent Illehorts or open circuits and will meet the following limit: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 
Note 1. 

Ceramic-Seal-Fracture Test: 

This test is performed on a sample lot of tubes every 90 11110 days. With the cathode- and plate-cylinder-supports spaced 
15/16"i I/64", and withthegr;d flange centered between these 

supports, the tubes will withstand gradual application of a 

force of 30 pounds, perpendicular to the axis of the tubes, 

RADIO CORPORATION OF AMERICA 
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upon the grid flange without causing fracture of the ceramic 

insulation. 

Seal Strain Test: 

This test ( similar to MIL- E- ID, paragraph 4.9.6.31 is 

performed on a sample lot of tubes every 90 days. Tubes are 

tested by first immersing in water, having a temperature of 

at least 97 ° C for at least 15 seconds, and then immersing 

immediately in water at not more than 5° C for 5 seconds. 

After drying for 48 hours at room temperature, the tubes will 

meet the following test limit: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 

Note 1. 

Heater-Cycling Life Performance: 

This test ( similar to MIL- E-10, paragraph 4.11.7) is per-

formed on a sample lot of tubes from each production run. 
With 6.3 volts on heater and no voltage on plate or grid, the 

heater is cycled three minutes on and three minutes off for 

at least 2000 cycles. 

At the end of this test, tubes will not show permanent 

shorts or open circuits and will meet the following limits: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 

Note 1. 

Heater—to—Cathode Leakage Current . . µa 60 max. 

For conditions shown under Characteristics Range Values, 

Notes 1,3. 

Grid—to—Cathode Leakage Resistance. . 50 min. megohms 

For conditions shown under Characteristics Range Values, 

Notes 1,4. 

1-Hour Stability Life Performance: 

This test ( similar to MIL-E- 1D, paragraph 4.11.3.1.a) is 

performed on a sample lot of tubes from each production run 

to insure that the tubes have been properly stabilized. Types 

are operated under the following conditions: Heater voltage 

of 6.3 volts, plate-supply voltage of 215 volts, and cathode 

resistor of 150 ohms. 

At the end of 1 hour, the change in transconductance value 

for each tube, referred to its initial transconductance 

reading, will not exceed 15% of the initial value for condi-

tions shown under Characteristics Range Values, Notes 2,8. 

In addition, the tubes will not show permanent shorts or 

open circuits and will meet the following limit: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 

Note 1. 

100-Hour Survival Life Performance: 

This test ( similar to MIL-E- ID, paragraph 4.11.3.1.b1 is 

performed on a sample lot of tubes from each production run 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, PI. J. 
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to insure a low Percentage of early inoperatives. Life-test 

conditions arethesameasthose specified for 1-Hour Stability 

goo Life Performance except that all voltages are cycled at the 

rate of 110 minutes on and IC minutes off. 

At : he end of 100 hours, the tubes will meet the following 

limits: 

Transconductance  8000 min. µmhos 

For conditions shown under Characteristics Range Values, 

Notes 1,8. 

Plate Current ( 21   50 max. µa 

For conditions shown unde - Characteristics Range Values, 

Notes 1,9. 

In addition, the tubes will not show permanent shorts or 

open ci.-cuits, and will meet the following limit: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values. 

Note 1. 

500- and I000-Hour Average Life Performance: 

This test ( similar to MIL-F-10, paragraph 4.11.3.21 is 

performed on a sample lot of tubes from each production run 

to insure excellent overall performance and to guard against 

epidemic failures of tubes to meet any of the characteristics 

indicated below. 

Each tube is life tested under the following conditions: 

Heater voltage of6.3 volts; plate-supply voltage of 215volts; 

cathode resistor of 150 ohms; heater positive with respect to 

cathode by 67.5 volts; and plate-seal temperature of 225° C. 

Heater voltage is cycled at a rate of 110 minutes on and 10 
minutes off. 

At the end of 500 hours, the tube will not show permanent 

shorts or open circuits and will be criticized for the total 

number of defects in the sample lot and for the -number of 

tubes failing to meet the fo lowing limits: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 

Note 1. 

Leakage Resistance: 
From grid to plate and cathode 

connected together  60 min. megohms 

From plate to grid and cathode 

connected together  6C min. megohms 

For conditions shown under Characteristics Range Values, 

Notes 1,4, and 1,5. 

Power Gain  db 12 min. 

For conditions shown under Characteristics Range Values. 

Notes 1,11. 
Noise Figure 8.5 max. db 

For conditions shown under Characteristics Range Values, 

Notes 1,11. 

Change in Power Gain  db 

For conditions shown under Characteristics Range Values, 
Notes 1,11,12. 
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At the end of 1000 hours, thetube will not show permanent 
shorts or open circuits and will be criticized for the total 

number of defects in the sample lot and for the number of 

tubes failing to meet the following limits: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 

Note I. 

Power Gain  11 min db 
For conditions shown under Characteristics Range Values, 

Notes 1,11. 

Noise Figure  9.5 max. db 
For conditions shown under Characteristics Range Values, 

Notes 1,12. 

OPERATING CONSIDERATIONS 

Connections to the cathode cylinder, grid flange, and 
plate cylinder should be made by flexible spring contacts. 

The connectors should make firm, large—surface contact, yet 

must be sufficiently flexible to insure that no part of the 

tube is subjected to excessive strain. 

The cathode should preferably be connected to one side of 

the heater. When, in some circuit designs, the heater is not 

connected directly to the cathode, precautions must be taken 

to hold the peak heater—cathode voltage to the maximum— rated 
values shown in the tabulated data. 
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.230"mAxl 

I
.18dtmA. x. 

.627 .233", .320"miN. 1 
t.025, it.02d (NOTE 4) 

"   4  
.052"± .003'i 

1.460  

MA,L t t metes'? 
• 615: REFERENCE t 7e-

«.015 PLANE"A" .320 MIN. 
-.025" (NOTE 4) 

METALLIZED 
SURFACE 

CATHODE CYLINDER 

.250...002m DIA. 
-.005 

(NOTES 1.2.3 & 4) 

PLATE CYLINDER 

.250" ..*„ DIA. 
-.005 

(NOTES 2 & 4) 

r
idt .010" DIA. (NOTE 5) 

ANNULAR SURFACE " C" 

CERAMIC 

P 
GRID FLAVGE 4Id 010DI,. 

.552"i.005 (NOTE 5) 
(NOTES 38. 6) 

HEATER PINS 

.020" +•ceeorA -.00r" • 

ANNULAR SURFACE "B" 

,,--J 15" .005" AT EGRESS  *025 

6  

CERAMIC 

.010"MAX. 

.115"6,020"(AT TIPS) 

„ 
.145 
6.015" 

.06dwN. 
(ANNULAR SURFACES 

"B" AND"C") 

INTERNAL CONNECTION 
DO NOT USE 

92CM-10274PN 

REFERENCE PLANE "A" IS DEFINED AS THAT PLANE AGAINST WHICH 

ANNULAR SURFACE "B" OF THE GRID FLANGE ABUTS. 

ANNULAR SURFACE " B" IS ON THE SIDE OF THE GRID FLANGE 

TOWARD THE CATHODE CYLINDER. 

ANNULAR SURFACE "C" IS ON THE SIDE OF THE GRID FLANGE 
TOWARD THE PLATE CYLINDER. 

NOTE I: WITH ANNULAR SURFACE " B" RESTING ON REFERENCE 

PLANE " A". THE AX IS OF THE CATHODE CYLINDER WI LL BE WITHIN 

2° OF A LINE PERPENDICULAR TO REFERENCE PLANE "A". 

NOTE 2: THE AXES OF THE PLATE CYLINDER AND CATHODE CYLINDER 

W:LL COINCIDE WITHIN 0.010". 

NOTE 3: THE AXES OF THE CATHODE CYLINDER AND GRID FLANGE 

WILL COINCIDE WITHIN 0.005". 

NOTE 4: THE DIAMETER ALONG THE 0.320" MINIMUM LENGTH IS 
MEASURED WITH "GO" AND " NO-GO" RING GAUGES G1-I AND 

RESPECTIVELY. 

NOTE 5: THIS DIAMETER IS MEASURED WITH "GO" AND " NO-GO" 

GAUGES G2-1 AND G2-2, RESPECTIVELY. 

MOTE 6: THIS DIAMETER IS MEASURED WITH "GO" AND "NO-GO" 

GAUGES G - I AND G3-, 2 RESPECTIVELY. 
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GAUGES 

92CS - 10370 

Gauge Type 
Dimension 

Diameter A Thickness El Radius R 

6,- 1 

61-2 

GO 

NO-GO 

"+0.00000" 
0.25200 

-0.00007" 

+0.00007" 
0.24500" 

-0.00000" 

+0.001" 
0.320" 

-0.000" 

- 

0.003" MAX. 

- 

G,- I 

G,-2 

GO 

NO-GO 

+0. 0.42000u 00000" 
.00007 -0 " 

"+0.00007" 
0.40000 

-0.00000. 

_ 

- 

_ 

- 

G„- I 

G,-2 

GO 

NO-60 

„+0.00000" 
0.55700 

-0.00007" 

+0.00007" 
0.54700 

-0.00000" 

_ 

_ 

_ 

_ 
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• 

• 

• 

• 

NOISE-FIGURE CHARACTERISTICS 
Cathode-Drive Service 

E.F.6.3 VOLTS 
PLATE-TO- GRID MOLTS 
CATHODE RESISTOR (OHMS). 50 
BANDWIDTH (Mc)=10 

12 

11 

944 I!! 

4 ¡It ttii  
400 600 800 

FREQUENCY— Mc 

MN 
Ma 
BB 
MN 

Ef.6.3 VOLTS 
PLATE-TO-GRID VOLTS = 125 
CATHODE RESISTOR (OHMS) . 50 • 

MINN. 

NMI 
NNN8 

N▪ UN 

 15 ! 

111 

mt 
1000 

92C5-10270Ft3 

- - - MATCHED INPUT 
— OPTIMIZED INPUT 

11 NON Neir 

  "4111 
W 

MINN MMMMMM IMO 
NIM 

 NIM NM 

MMMMM  
MINN  1111111111 

MMMMMMMMMMM MN 11:111 

 1:11.NNUMNffl brill 

I 

7  

6 

5 

NE=MG. 
!MI": 

» NM 
NaBazaMeiNNIIIMNINIII 
IIIMMUMMONIN ..dINNUINN9 

MMMMM CNN MMMMMMMMMMMM UMMUNNNIIIIMMIMM 

 LINN 
  1111 

O 5 lO IS 

BANDWIDTH — MEGACYCLES 

20 

92C5-11497RI 
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CHARACTERISTICS 

Cathode-Drive Service 

PLATE-TO- GRID VOLTS = 125 
CATHODE RESISTOR (OHMS) = 50   
FREQUENCY (Mc)5O0 

GAIN 

 eve" It': 

6 

LED 

5.5 6 6.5 

HEATER VOLTS 

7 

17 

92CS-11491R1 

PLATE-SEAL-TEMPERATURE CHARACTERISTICS 

Ef =6.3 VOLTS 

LUMPED-CONSTANT SOCKET. 

 :16111MMI:W 
MMMMM «HU 

:BMW: 245 

V195 

u)CS, 
1,145 

ZE, 95 
1- 

MIRA  
mmmiNIMMOIMMILI MMMMMMMMMM   

  M. 
MR 

  MU 

I M mmil= 
 Mama 
 BMW 

  WM 

45 

MMMMMM nommanzammauciea 

mn==àà   anima»  
MM 

ma•M 

nag M migumm:  

1.5 2 2.5 

PLATE DISSIPATION—WATTS 

3 

92CS-I1488 
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High-Mu Triode 

CERAMIC-METAL PENCIL TYPE 
FAST WARM-UP TIME STURDY COAXIAL- ELECTRODE STRUCTURE 

For Use as a Low-Noise-Amplifier Tube 
in Receiver Applications up to 1500 Mc 
under Severe Shock and Vibration 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  6.3 t 10% volts 
Cu- rent at heater volts = 6.3 . .  amp 0.225 

Cathode Warm-Up Time ( Average) 
to reach 80% of operating plate 
cu ,rent for dc plate-supply 
volts = 80, dc grid volts = 0, 
cathode resistor ( ohms) = 0, 
load resistor ( ohms) = 10, and 
heater volts = 6  3   10 sec 

Amplification Factor  80 
Transconductance for dc plate 
ma. = 12.5, dc plate volts = 125, 
and cathode resistor ( ohms) . 50.   13000 4itios 

Direct Interelectrode Capacitances:a 
Grid to plate   2.4 Mgf 
Grid to cathode and heater  4.4 mmf 
Plate to cathode and heater 0.03 max. mgf 
Heater to cathode   2.6 ugf 
Cathode to plate  0.03 max. qf 
Cathode to grid and heater   7 
Plate to grid and heater   2.4 ffl f 

Mechanical: 

Operating Position  Any 
Dimensions 
Weight ( Approx  ) 
Sockets: 

Heater-terminals connector Ameracb No.1018-88, c 
Grayhilld No.22-5, 

or equivalent 
Socket for operation up to 

about 550 Mc ( Including 
heater-terminals connector) 

Cavities ( Includirg heater-
terminals connector)  

ce Dimensional Outline 
0 3 07 

  Jettrona No.CD7010, 
or equivalent 

J-V-Me No.D-7980 Series, 
Resdelg No.10 Series, 

or equivalent 

-Indicates a change. 
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Terminal Connections ( See Dimensional Outline): 

H - Heater 

K - Cathode 

G- Grid 

P - Plate 

RADIO-FREQUENCY AMPLIFIER -- Class A, 

Maximum CeSh Ratings, Absolute—Maximum Values: 

For attitudes uP to too,000 feet 
and frequencies uP to 1500 Mc 

DC PLATE VOLTAGE  250 max. volts 
DC GRID VOLTAGE   -50 max. volts 
DC PLATE CURRENT  25 max. ma 
PLATE DISSIPATION   2.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  50 max. volts 
Heater positive with 

respect to cathode  50 max. volts 
PLATE-SEAL TEMPERATURE  225 max. °C 

Typical CeSh Operation in Cathode-Drive Circuit: 

At 550 Mc At 700 Mc 

DC Plate-to-Grid Voltage. 125 125 volts 
Cathode Resistor  50 50 ohms 
Input-Signal-Level Range. -70 to-20 -70 to-20 dbm 
DC Plate Current  12.5 12.5 ma 
Power Gain for a bandwidth 
of 5 Mc   16.5 17 db 

Noise Figure  6.5 7 db 

At 1100 Mc 

DC Plate-to-Grid Voltage  150 volts 
Cathode Resistor  50 ohms 
Input-Signal-Level Range  -70 to-20 dbm 
DC Plate Current  14 ma 
Power Gain for a bandwidth of: 

4 Me  20 db 
8 Me  18 db 

Noise Figure  11.5 db 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For fixed-bias operation  Not recommended e 
For cathode-bias operation  0  25 max. megohm 

...Indicates a change. 
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g without ekternal shield. 

1111,
 • Amerac, Inc., Dunham Road. Beve-ly, Massachusetts. 
C For use with cavities. 

d Grayhill. Inc.. 561 eillgrove Avenue. LaGrange, Illinois. 

R Jettron Products, Inc., 56 Route 10. Hanover. N.J. 

J-V-M Microwave CO., 9300W. 47th St.. Brockfield, Illinois. Indicated 
No. applies to a series of cavities covering range from 220 up to 1000 
mc and above. 

g Resdel Engineering Corp., 330 South Fair Oaks Avenue, Pasadena,California. 
This series of cavities covers : he range from 215 up to 2325 Mc. 0,40 h Continuous Commercial Service. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nit,. Max. 

Heater Current  1 0.205 0.245 amp 
Direct Interelectrode 

e Capacitances: 
Grid to plate  - 2.1 2.8 pif 
Grid to cathode   3.8 4.8 1-g-a 
Plate to cathode  - 0.03 fflf 

Heater-Cathode Leakage Currert: 
Heater negative with 

respect to cathode 1  2 - 30 'La 
Heater positive with 

respect to cathode 1  3 - 30 ga 
Leakage Resistance: 
From grid to plate and 

cathode connected together. 1,4 100 - megohms 
From plate to grid and 
cathode connected together. 1,5 100 - megohms 

Reverse Grid Current 1  6 - 0.3 µa 
Emission Voltage  7 - 3 volts 
Amplification Factor 1  8 60 100 
Transconductance 1  8 10000 :6000 µmhos 
Plate Current ( 1) 1  8 8.5 16.5 ma 
Plate Current ( 2) 1  9 - 50 ila flipPlate Current ( 3) 1  10 100 - ma 
Power Gain 1  11 14 - db 

Noise Figure 1  11 - 7 db 
Change in Power Gain   11,12 - -1 db 
Change in Noise Figure  11,12 - +0.5 db 

Change in Transconductance. .   11,12 - 15 % 

11,Note 1: With 6.3 volts ac or lc on neater. 

Note 2: With 60 volts dc between heater and cathode, heater negative 
with respect to cathode. 

Note T: with 60 volts dc between heater and cathode, heater positive 
with respect to cathode. 

Note e: With grid 100 volts negative with respect to plate and cathode 
which are connected together. 

Note 5: With plate 300 volts negative with respect to grid and cathode 
which are connected together. 

1111,Note 6: tellc.ti cIrsette voltage of volts, dcgrid voltage of-2volts. 

.1i- indicates a change. 
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Note 7: With dc voltage on grid and plate which are connected together 
adjusted to produce a cathode current of 30 ma., and with 5.5 
volts on heater. 

Note 8: With dc plate-supply voltage of 125 volts, cathode resistor of 
50 ohms, and cathode bypass capacitor of 1000 of. 

Note 9: With dc plate voltage of 125 volts and dc grid voltage of 
-5 volts. 

Note 10: With dc plate voltage of 125 volts and dc grid voltage of 
-2.5 volts. 

Note 11: With dc plate-supply voltage of 125 volts and cathode resistor 
of 50 ohms in a single- tube rf amplifier of the cavity type 
having a bandwidth of 5 ± 0.5 Mc, signal input of -70 dbm. and 0 
operating frequency of 550 ± 10 Mc. 

Note 12: Reduce heater voltage to 5.7 volts. Change in Power Gain, 
Noise Figure, and Transconductance values from those obtained 
with 6.3 volts on heater will not exceed indicated values. 

SPECIAL TESTS & PERFORMANCE DATA 

Low-Pressure Voltage-Breakdown Test: 

This test ( similar to MIL-E- ID, paragraph 4.9.12.11 1511, 

performed on a sample lot of tubes every 90 days. Tubes are 

tested in achamberatanairpressure equivalent to an altitude 

of 100,000 feet. Breakdown will not occur when a 60-cycle rms 

voltage of 300 volts is applied between the plate cylinder 

and grid flange. 

Low-Frequency Vibration Performance: 

This test ( similar to MIL-E- ID, paragraph 4.9.19.11 is 

performed on a sample lot of tubes from each production run 

under the following conditions: heater voltage of 6.3 volts, 

dc plate-supply voltage of 125 volts, cathode resistor of 50 

ohms, and plate load resistor of 10,000 ohms. The tubes are 

vibrated in aplane perpendicular to the tube axis at 40cycles 

per second at an acceleration of 10g. The rms output voltage 

across the plate load resistor as a result of vibration of the 

tube will not exceed 100 millivolts. 

At the end of this test, the tubes will not show permanent 

shorts oropen circuits and will meet the following test limit: 

Heater Current  . 300 max. ma 

For conditions shown under Charactertstics Range Values, 

Note 1. 

Variable- Frequency Vibration Performance: 

This test ( similar to MIL-E- ID, paragraph 4.9.20.31 is 

performed on a sample lot of tubes from each production run. 

Tube operating conditions are the same as for Low-Frequency. 

Vibration Performance. The tubes are vibrated perpendicular 

to the major tube axis througha frequency range from Sto 2000 

cps and back. From 5 to 50 cps, the tubes are vibrated at a 

constant displacement of 0.0400 t 0.0025 inch. From5Oto2000 

cps, the tubes are vibrated at a constant acceleration of 10 t 

2 g. Total time to complete a sweep cycle is 10 t 5 minutes. 

During the test, the tubes will not show an rms output voltage 

across the plate load resistor in excess of 50 millivolts. 

Each tube is vibrated for 60 seconds at the frequency which 

-.Indicates a change. 
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gives maximum vibrational noise output. If, at the end of 60 

seconds the vibrational noise output is still increasing, the e test is continued until there is no further increase. 

The rms output voltage across the plate load resistor as 

a result of the vibration of the tube will not exceed the 
specified limit at any time during the test. 

At the end of this test, the tubes will not show permanent 

shorts or open circuits and will meet the following limits: 

e Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values. 

Note 1. 
Heater-Cathode Leakage Current. . . . 60 max. ma 

For conditions shown under Characteristics Range Values, 

Notes 1,3. 

Shock Test: 

This test ( similar to MIL- E-10, paragraph 4.9.20.51 is 

performed on a sample lot of tubes from each production run. 

Tubes are held rigid and are subjected in three different 
positions to an impact acceleration of 500 g, 5 blows in each 

Position. 

At the end of this test, tubes will not show permanent 

shorts or open circuits and will meet the following limits: 

Heater Current  300 max. ma 

for conditions shown under Characteristics Range Values, 

Note 1. 
Heater-C&thode Leakage Current. . . . 60 max. ma 

For conditions shown under Characteristics Range Values. 

Notes 1,3. 
Low-Frequency Vibration Output. . . . 200 max. mv 

For conditions shown above under Low-Frequency Vibration 

Performance. 
Change in Transconductance  -20 max. 

From initial value for conditions shown under Character-", :sties Range Values, Notes 1,8. 

Fatigue Vibration Test: 

This test ( similar to MIL- E- ID, paragraph 4.9.20.61 is 

performed on a sample lot of tubes from each production run. 

Tubes are rigidly mounted and subjected to 2.5 g vibrational 

acceleration in two positions ( XI, Vil for 32 hours each. At 

the end of this test, tubes will meet the limits specified 

e for the Shock Test. 

Shorts and Continuity Test: 

This test ( similar to MIL-E- 1D, paragraph 4.7.31 is per-

formed on all tubes from each production run. Voltage applied 

between adjacent elements of the tube under test will be 

between 20 and 70 volts dc or peak ac. Plate and cathode 

*
terminals are tied together and connected to thegridterminal 

through the shorts test equipment. Tubes are tapped with a 

rubber tapper three times in each of three mutually perpen-
dicular directions. If a short indication is obtained, the 
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tapping cycle is repeated two times for verification. Accept— 

ance criteria is based on the "Resistance vs. Time Duration" 

curve shown in paragraph 4.7.7 of MIL—E-10, Amendment 5. 

At the end of this test, the tubes will not show permanent • 
shorts or open circuits and will meet the following limit: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 
Note 1. 

Ceramic-Seal-Fracture Test: 

This test is performed on a sample lot of tubes every 90 Ili 

days. With the cathode— and plate—cylinder—supports spaced 
15/16" ± 1/64", and with the grid flange centered between 

these supports, the tubes will withstand gradual application 

of a force of 30 pounds, perpendicular to the axis of the 

tubes, upon the grid flange, without causing fracture of the 
ceramic insulation. • Seal Strain Test: 

This test ( similar to MIL— E— ID, paragraph 4.9.6.3) is 

performed on a sample lot of tubes every 90 days. Tubes are 
tested by first immersing in water having a temperature of at 

least 97 ° C for at least 15 seconds and then immersing im— 
mediately in water at not more than 5° C for 5 seconds. After 

drying for 48 hours at room temperature, the tubes will meet 
the following test limit: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 
Note 1. 

Grid Blackout: 

This test is performed as follows on a sample lot of tubes 
from each production run: 

Signal—output voltage is measured under conditions with 

heater voltage of 6.3 volts, dc plate—supply voltage of 200 

volts, plate load resistor of 10,000 ohms, grid resistor o 
of 15 ohms, and a sine—wave voltage having a frequency 

of 100 kc and a peak—to— peak value of 0. 1 volt applied 
between the grid and cathode. Then, in addition to the 

above conditions, a pulse signal with repetition rate of 

2000pps, peak—to—peak voltage of 5 volts, and pulse duration 

of 0.25µsec is applied between the grid and cathode. Next, 

measurement of signal—output voltage is made 0.8 µsec after 

the leading edge of a pulse. This value of signal—output 
voltage referred to the initial value will not show a change 
in excess of —5 db. 

Heater-Cycling Life Performance: 

This test ( similar to MIL— E-10, paragraph 4.11.7) is per— 

formed on a sample lot of tubes from each production run. 

With 6.3 volts on heater and no voltage on plate or grid, the e 
heater is cycled three minutes on and three minutes off for 

at least 2000 cycles. 
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At the end of this test, tubes will not show temporary or 

permanent shorts or open circuits and will meet the following • limits: 
Fleat.r Current  300 max. ma 

For conditions shown under Characteristics Range Values, 
Note 1. 

Heater-to-Cathode Leakage Current . . 60 max. µa 

For conditions shown under Characteristics Range Values, 

Notes 1,3. 

Grid-to-Cathode Leakage Resistance. . 50 min. megohms 

For conditions shown under Characteristics Range Values, 

Notes 1,4. 

I-Hour Stability Life Performance: 

This test ( similar to MIL- E- ID, paragraph 4.11.3.1.a/ is 

performed on a sample lot of tubes from each production run 

to insure that the tubes have been properly stabilized. Tubes 

are operated under the following conditions: 

Heater voltage of 6.3 volts, plate-supply voltage of 215 

volts, and cathode resistor of 150 ohms. 

At the end of 1 hour, the change in transconductance value 
for each tube, referred toits initial transconductance reading, 

will not exceed 15% of the initial value for conditions shown 

under Characteristics Range Values, Notes 1,8. 

In addition, the tubes will not show permanent shorts or 

open circuits and will meet the following limit: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 

Note 1. 

• 

44-Hour Grid-Emission Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure excellent over-all performance and 

to guard against epidemic failures of tubes to meet this test 

erequirement. Tubes areoperated underthe following conditions: 

Heater voltage of 7.5 volts, dc plate voltage of 215 volts, 

grid voltage of -2 volts, and grid resistor of 0.5 megohm. 

At the end of 44 hours, the reverse grid current will not 

exceed 2 microamperes when grid resistor is shorted and grid 

voltage is increased to -5 volts, other conditions remaining 

unchanged from the above values. • 100-Hour Survival Life Performance: 

This test ( similar to MIL-E- ID, paragraph 4. 11.3.1.b) is 

performed on a sample lot of tubes from each production run 

to insu ,e a low percentage of early inoperatives. Life-test 

conditions are the same as those specified fors-four Stability 

Life Performance except that all voltages are cycled at the 

e rate of 110 minutes on and 10 minutes off. 
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At the end of 100 hours, the tubes will not show permanent 

shorts or open circuits and will meet the following limits: 

Heater Current  300 max ma 

For conditions shown under Characteristics Range Values, 

Note 1. 

Transconductance  8000 min. gmhos 

For conditions shown under Characteristics Range Values, 

Notes 1,8. 

Plate Current 121   50 max. ga 
For conditions shown under Characteristics Range Values, 
Notes 1,.9. 

500- and 1000- Hour Average Life Performance: 

This test ( similar to MIL- E- 1D, paragraph 4.11.3.2) is 

performed on a sample lot of tubes from each production run 

to insure excellent over-all performance and to guard against 

epidemic failures of tubes to meet any of the characteristics 

indicated below. Each tube is life-tested under the following 
conditions: 

Heater voltage of 6.3 volts, plate-supply voltage of 215 

volts, cathode resistor of 150 ohms, heater positive with 

respect to cathode by 67.5 volts, and plate-seal temperature 

of 225° C. Neater voltage is cycled at a rate of 110 minutes 
on and 10 minutes off. 

At the end of 500 hours, the tube will not show permanent 

shorts or open circuits and will be criticized for the total 

number of defects in the sample lot and for the number of 

tubes failing to meet the following limits: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 

Note 1. 

Leakage Resistance: 

From grid to plate and 

cathode connected together. . . . 60 min. megohms 

From plate to grid and 

cathode connected together. . . . 60 min. megohms 
For conditions shown under Characteristics Range Values, 

Notes 1,4 and 1,5. 
Power Gain  13 min db 

For conditions shown under Characteristics Range Values, 

Notes 1,11. 

Noise Figure  8 max. db 

For conditions shown under Characteristics Range Values, 

Notes 1,11. 

Change in Power Gain  -1 max. db 

For conditions shown under Characteristics Range Values, 

Notes 1,11,12. 

At the end of 1000 hours, the tubewi II not show permanent 

shorts or open circuits and will be criticized for the total 

number of defects in the sample lot and for the number of 

tubes failing to meet the following limits: 

Heater Current  300 max. Ma 

For conditions shown under Characteristics Range Values, 

Note 1. 
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• 
Power Gain  12 min. db 

For conditions shown under Characteristics Range Values, 

Notes 1,11. 
Noise Figure  9.5 max. db 

mor conditions shown under Characteristics Range Values, 

Notes 411. 

OPERATING CONSIDERATIONS 

Connections to the cathode cylinder, grid flange, and 

plate cylinder should be made by flexible spring contacts. 

The connectors should make firm, large—surface contact, yet 

must be sufficiently flexible to insure that no part of the 

tube is subjected to excessive strain. 

The cathode should preferably be connected to one side of 

the heater. When, in some circuit designs, the heater is not •connecied directly to the cathode, precautions must be taken 
to hold the peak heater—cathode voltage to the maximum— rated 

values shown in the tabulated data. 
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.230"MAX1 

6 -1 

1 JeUrMAX  

t.025"F±.020 
.627 .233%."5" 
t» 

(N(V E 4) . 

L460"  4  
.052"t.0031 

MAX. t t met .ole t 
REFERENCE fV----- 

1'..e PLANEW .320.bmN. 
(NOTE 4) 
I_ 

METALLIZED 
SURFACE 

CATHODE CYLINDER 
.250...002 

- 005" DIA' 
(NOTES*1,2,3 8 4) 

6 

GRID FLAVGE 410"±.010 DIA. 

'552'±'°°5 DIA.  (NOTES 38 8) (NOTE 5) 

HEATER !DINS 
.020" DIA 

' 

PLATE CYLINDER 

.250" «g.' DIA 

(NOTES 2 8 4) 

r,410-± .010" DIA. (NOTE 5) ANNULAR SURFACE " C" 

ERAMIC 

ANNULAR SURFACE "B" 

7i__115"I.005'AT EGRESS ag, 

ljr240"mAX. 
CERAMIC 

.115 t.020"(AT TIPS) 

6 ” 
.145 
t.015" 

.060164N. 
(ANNULAR SURFACES 

"B" AND"C") 

INTERNAL CONNECTION 
DO NOT USE 

92CM- 10274RI 

REFERENCE PLANE "A" IS DEFINED AS THAT PLANE AGAINST WHICH 
ANNULAR SURFACE "B" OF THE GRID FLANGE ABUTS. 

ANNULAR SURFACE " B" IS ON THE SIDE OF THE GRID FLANGE 

TOWARD THE CATHODE CYLINDER. 

ANNULAR SURFACE "c" IS ON THE SIDE OF THE GRID FLANGE 

TOWARD THE PLATE CYLINDER. 

NOTE I: WITH ANNULAR SURFACE " B" RESTING ON REFERENCE 
PLANE "A". THE AXIS OF THE CATHODE CYLINDER WILL BE WITHIN 

2° OF A LINE PERPENDICULAR TO REFERENCE PLANE "A". 

NOTE 2: THE AXESOF THE PLATE CYLINDER ANDCATHODE CYLINDER 

WILL COINCIDE WITHIN 0.010". 

NOTE 3: THE AXES OF THE CATHODE CYLINDER AND GRID FLANGE 

WILL COINCIDE WITHIN 0.005". 

NOTE 4: THE DIAMETER ALONG THE 0.320" MINIMUM LENGTH IS 

MEASURED WITH "GO" AND "NO-GO" RING GAUGES G2-I AND G2-2, 
RESPECTIVELY. 

NOTE 5: THIS DIAMETER IS MEASURED WITH "GO" AND "NO-GO" 

GAUGES G2- I AND G2-2, RESPECTIVELY. 

NOTE 6: THIS DIAMETER IS MEASURED WITH "GO" AND "NO-GO" 

GAUGES G2-1 AND G3-2, RESPECTIVELY. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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GAUGES 

• 

• 

• 

• 

• 

• 

92CS-10370 

Gauge Type 
Dimension 

Diameter A Thickness B Radius R 

G2-1 

G2-2 

GO 

NO—GO 

+0.00000" 
0.25200" 0.00007" — 

+0.00007" 
0.24500" 

—0.00000" 

+0.001" 
0.320"-0.000"  

_ 

0.003" MAX. 

G2-1 

G2-2 

GO 

NO—GO 

+0.00000" 
0.42000" —0.00007" 

+0.00007" 
0.40000" 

—0.00000" 

— 

— 

G2-1 

G2-2 

GO 

NO—GO 

+0.00000" 
0.55700" 

—0.00007" 

+0.00007" 
0.54700" 

.00000 —0" 
— 

0 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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7553 
POWER-GAIN CHARACTERISTICS 

Cathode-Drive Serv.ce 
Er= 6.3 VOLTS 

PLATE-TO- GRID VOLTS = 125 

CATHODE RESISTOR (OHMS)= 50 

INPUT-SIGNAL LEVEL (ci.bM). - 70 

II  

,L 

.... . ...  

.... . . ...... .... . : 

. . 
. : . 

... ... . . 

400 500 600 700 800 900 

FREQUENCY— Mc 

1000 

92CS-10456R1 

NOISE-FIGURE CHARACTERISTICS 
Cathode-Drive Service 

E.F.6.3 VOLTS 

PLATE-TO-GRID VOLTS = 125 
CATHODE RESISTOR (OHMS)=50 • 

400 500 600 700 800 
FREQUENCY- Mc 

900 1000 

92C5- 10455R2 
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High-Mu Triode 

CERAMIC-METAL PENCIL TYPE 
FAST WARM-UP TIME STURDY COAXIAL- ELECTRODE STRUCTURE 

For Use at Frequencies up to 5000 
Mc in Cathode- Drive Circuits 
under Severe Shock and Vibration 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  6.3 ± 10% volts 
Current at heater volts = 6.3 . . .   0.225 amp 

Cathode Warm-Up Time ( Average) to reach 
80% of operating plate current for 
dc plate supply volts = 80, grid 
volts = 0, cathode resistor ( ohms) 
. 0, load resistor ( ohms; = 10, 
heater volts = 6  3   10 sec 

Amplification Factor  70 
Transconductance for dc plate ma. = 14, 

dc plate volts = 125, and cathode 
resistor ( ohms) - 50  16000 µmhos 

Direct Interelectrode Capacitances: a 
Grid to plate   2.4 Mod 
Grid to cathode and heater  4.4 µµf 
Plate to cathode and heater   0.04 max. pf 
Heater to cathode   2.6 Mmf 
Catnode to plate  0.04 max. mmf 
Catnode to grid and heater  7.0 Mmf 
Plate to grid and heater  2.4 Mmf 

Mechanical: 

Operating Position  Any 
Dimensions  See Dtmenstona/ Outitne 
Weight ( Approx  ) 0  3 oz 
Socke:s: 

Heate--terminals connector Ameracb No.1018-88d, 
Grayhilld No.22-5, 

or equivalent 
Socket for operation up to about 

550 Mc ( Including heater-
terminals connector)  Jettrond No.CD7010, 

or equivalent 
Cavities ( Including heater-

terminals connector). . . . Amerac No.1718 ( for 4150 Mc), 
J-V-Me No.D-7980 Series, 

Resdeld No.10 Series, 
or equivalent 

..indicale5 a change. 
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Terminal Connections ( See Dimensional Outline): 

H- Heater 

K - Cathode 

G- Grid 

P - Plate 

RF POWER AMPLIFIER & OSCILLATOR-- Class C Telegraphy's 
and 

RF POWER AMPLIFIER-- Class C FM Telephony 

Maximum CCSi Ratings, Absolute—Maximum Values: 

At frequencies up to 5000 Nc and altitudes: 

Between 
Up to 8o,000 and 

8o,000 feet loo,000 feet 

DC PLATE VOLTAGE  250 max. 200 max. volts 
DC GRID VOLTAGE   -50 max. -50 max. volts 
DC CATHODE CURRENT  25 max. 25 max. ma 
DC GRID CURRENT   6 max. 6 max. ma 
PLATE DISSIPATION   2.5 max. 2.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode. . . . 50 max. 50 max. volts 
Heater positive with 

respect to cathode. . . . 50 max. 50 max. volts 
PLATE-SEAL TEMPERATURE. . . . 225 max. 225 max. °C 

Typical CCSi Operation in Cathode-Drive Circuit: 

As oscillator 

At At At At At At 
500 l000 2000 3000 4150 5000 
Mc Nc Mc Nc Nc Nc 

DC Plate-to-Grid 
Voltage   

DC Cathode-to-Grid 
Voltage   
From a grid 

resistor of . . . . 
DC Cathode Current. . . 
DC Grid Current . . . . 
Useful Power Output 

(Approx.)   

205 203 151 125 200 200 volts 

5 3 1 0.1 0.26 - volts 

1000 600 250 500 130 100 ohms 
21 24 24 20 23 25 ma 
5 5 4 0.2 2 - ma 

1.6 1.3 0.5 0.15 0.1 0.03 watts 

—.Indicates a change. 
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As amfilifter 

• At At 
500 t000 
Mc Mc 

DC Plate-to-Grid Voltage  204 185 volts 
DC Cathode-to-Grid Voltage  4 10 volts 
From a grid resistor of   800 2000 ohms 

DC Cathode Current  21 24 ma • DC Grid Current   5 5 ma 
Driver Power Output ( Approx.)   0.7 0.2 watt 
Useful Power Output (Approx.)   2.2 1.4 watts 

Maximum Circuit Values: 

Grid-Crcuit Resistance   0.25 max. megohm 

•FREQUENCY DOUBLER-- Class C 

Maximum CCSi Ratings, Absolute-Maxtmum Values: 

At frequencies up to 2000 Mc and altitudes: 

Between 
up to 80,000 and 

8o,000 feet loo,000 feet 

DC PLATE VOLTAGE  250 max. 200 max. volts 
DC GRID VOLTAGE   -50 max. -50 max. volts 
DC CATHODE CURRENT  22 max. 22 max. ma 
DC GRID CURRENT   6 max. 6 max. ma 
PLATE DISSIPATION   2.5 max. 2.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode. . . . 50 max. 50 max. volts 
Heater positive with 

reIpect to cathode. . . . 50 max. 50 max. volts 
PLATE-'3EAL TEMFERATURE. . . . 225 max. 225 max. °C 

Typical CCSi Operation in Cathode-Drive Circuit: 

DC Pla:e-to-Grid Voltage. . 
DC Cathode-to-Grid Voltage  

From a grid resistor of 
DC Cathode Current  
DC Grid Current   
Driver Power Output 

(Approx.)   0.8 0.2 0.8 0.2 watt 
Useful Power Output 

(Approx.)   1.3 0.75 0.9 0.4 watts 

up to 
550 Mc 

UP to 
1000 Mc 

193 207 218 181 volts 
18 7 18 6 volts 

3600 2300 3600 2000 ohms 
20 18 21 19 ma 
5 3 5 3 ma 

Maximum Circuit Values: 

Grid-Circuit Resistance   0.25 max. megohm 

.—Indicates a change. 
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FREQUENCY TRIPLER-- Class C 

Maximum CCSi Ratings, Absolute—Maximum Values: 

At frequencies uf' to 2000 Mc and altitudes: 

Between 
Up to 80,000 and 

8o,000 feet loo,000 feet 

DC PLATE VOLTAGE  250 max. 200 max. volts 
DC GRID VOLTAGE   -50 max. -50 max. volts 
DC CATHODE CURRENT  20 max. 20 max. ma 
DC GRID CURRENT   6 max. 6 nex. ma 
PLATE DISSIPATION   2.5 max. 2.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode. 50 max. 50 max. volts 
Heater positive with 

respect to cathode. 50 max. 50 max. volts 
PLATE-SEAL TEMPERATURE. 225 max. 225 max. oc 

Typical CCO Operation in Cathode-Drive Circuit: 

Up to 645 MC 

DC Plate-to-Grid Voltage  202 240 volts 
DC Cathode-to-Grid Voltage  27 15 volts 

From a grid resistor of   9000 25000 ohms 
DC Cathode Current  19 13 ma 
DC Grid Current   3 0.6 ma 
Driver Power Output ( Approx.) 0.6 0.2 watt 
Useful Power Output ( Approx.) 0.7 0.4 watt 

Up to logo Mc 

• 

• 

• 

DC Plate-to-Grid Voltage  205 185 volts 
DC Cathode-to-Grid Voltage  30 10 volts 

From a grid resistor of   10000 14000 ohms 
DC Cathode Current  19 12 ma 
DC Grid Current   3 0.7 ma 
Driver Power Output (Approx.) 0.6 0.2 watt 
Useful Power Output (Approx.) 0.4 0.15 watt e 
Maximum Circuit Values: 

Grid-Circuit Resistance   0.25 max. megohm 

a Without external shield. 

b Amerec, Inc., Dunham Road. Beverly. Massachusetts. 

C For use with cavities. 

d Grayhill. Inc., 561 Nillgrove Avenue, LaGrange, Illinois. 

e Jettron Products, Inc., 56 Route 10, Hanover, N.J. 
f 

J—K—M microwave Co., 9300w. 07th St., Brookfield, Illinois. Indicated 
NO. applies Loa series of cavities covering range from 220 to 3500 mc. 

g Besdel Engineering Corp., 330 South Fair Oaks Avenue, Pasadena, 
California. This serles of cavities covers the range from 215 to 2325 Mc. 

Key—down conditions per tube without amplitude modulation. Modulation 
essentially negative may be used if the positive peak of the audio 
frequency envelope does not exceed 115 per cent of the carrier condi— 
tions. 

Continuous Commercial Service. 

...Indicates a change. 

• 

• 
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current  1 0.205 0.245 amp 
Direct lnterelectrode 

Capacitances: 
Grid to plate   - 1.5 2.7 µµf 
Grid to cathode   - 3.6 5.0 µµf 
Plate to cathode  - - 0.04 Auf 

Heater-Cathode Leakage Current  
Heater negative with 

respect to cathode  1,2 - 30 µa 
Heater positive with 

respect to cathode  1,3 - 30 µa 
Leakage Resistance: 

From grid to plate and 
cathode connected together. 1,4 100 - megohms 

From plate to grid and 
cathode connected together. 1,5 100 - megohms 

Reverse Grid Current  1,6 - 0.3 µa 
Emission Voltage  7 - 4 volts 
Amplification Factor  1,8 55 85 
Transconductance  1,8 12500 19500 µmhos 
Plate Current ( 11   1,8 9 19 ma 
Plate Current ( 2)   1,9 - 50 µa 
Power Output  1,10 1.7 - watts 
Change in Power Output  1,11 - 0.2 watt 

Note 1: With 6.3 volts ac or dc on heater. 
Note 2 With 60 volts dc between heater and cathode, heater negative 

with respect to cathode. 

Note 3: With 60 volts dc between heater and cathode, heater positive 
with respect to cathode. 

Note 4: With grid 100 volts negative with respect to plate and cathode 
which are connected together. 

Note 5: With plate 300 volts negative with respect to grid and cathode 
which are connected together. 

Note 6: With dc plate voltage of 200 volts, dc grid voltage or -2 
volts, grid resistor of 0.5 megohm. 

mote 7: With dc voltage on grid and plate which are connected together 
adjusted tp produce a cathode current of 30 ma., and with 5.5 
volts on heater. 

Note 8: With dc plate supply voltage of 125 volts, cathode resistor 
of 50 ohms, and cathode bypass capacitor of 1000 I. 

Note 9: with dc plate voltage of 125 volts and dc grid voltage of -5 
volts. 

Note to: in a single- tube, cathode-drive amplifier circuit operating at 
a frequency of approx. 550 X10 mc, and with dc plate to cathode 
voltage or 250 volts, input- signal power of 0.2 watt, and dc 
grid voltage adjusted to produce a dc plate current of 20 ma. 

Note 11: Reduce heater voltage to 5.7 volts. Change in Power-Output 
value from that obtained with 6.3 volts on heater will not 
exceed indicated value. 

indicates a change. 
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SPECIAL TESTS & PERFORMANCE DATA 

Low-Pressure Voltage-Breakdown Test: 

This test ( similar to MIL- E-10, paragraph 4.9.12.11 is 

performed on a sample lot of tubes every 90 days. Tubes are 

tested in a chamber at anair pressure equivalent to analtitude 

of 100,000 feet. Breakdown will not occur when a 60-cycle 

rms voltage of 300 volts is applied between the plate cylinder 

and grid flange. 

Low-Frequency Vibration Performance: 

This test ( similar to MIL-E-10, paragraph 4.9.19.11 is 
performed on a sample lot of tubes from each production run 

under the following conditions: Heater voltage of 6.3 volts, 
dc plate supply voltage of 125 volts, cathode resistor of 50 

ohms, and plate load resistor of 10,000 ohms. The tubes are 

vibrated in a plane perpendicular to the tube axis at 40 cycles 

per second at an acceleration of 10g. The rms output voltage 
across the plate load resistor as a result of vibration of 
the tube will not exceed 100 millivolts. 

At the end of this test, the tubes will not show permanent 

shorts or open circuits and will meet the following test limit: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 
Note 1. 

Variable-Frequency Vibration Performance: 

This test ( similar to MIL-E- 1D, paragraph 4.9.20.3) is 

performed on a sample lot of tubes from each production run. 

Tube operating conditions are the same as for Low-Frequency 

Vibration Performance. The tubes are vibrated perpendicular 

to the major axis through a frequency range from 5 to 500 cps 

and back. From 5 to 50 cps, the tubes are vibrated at a 
constant displacement of 0.0400 ± 0.0025 inch. From 50 to 

500 cps, the tubes are vibrated at a constant acceleration o$ 

10 ± 2 g. Total time to complete a sweep cycle is 10 5 

minutes. During the test, the tubes will not show an rms 

output voltage across the plate load resistor in excess of 
150 millivolts. 

Each tube is vibrated for 60 seconds at the frequency 

which gives maximum vibrational noise output. If, at the end 
of60 seconds, thevibrational noise output is still increasing, 

the test is continued until there is no further increase. 

The rms output voltage across the plate load resistor as 

a result of the vibration of the tube will not exceed the 

specified limit at any time during the test. 

At the end of the test, the tubes will not show permanent 
shorts oropen circuits and will meet thefollowing test limit: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 
Note 1. 

-..-Indicates a change. 
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Shock Test: 

e This test ( similar to MIL- L-10, paragraph 4.9.20.5) is 
performed on a sample lot of tubes from each production run. 
Tubes are held rigid and are subjected in three different 

positions to an impact acceleration of 500 g, 5 blows in each 

position. 

At the end of this test, tubes will not show permanent 
shorts or open circuits and will meet the following limits: 

Heater Current  300 max. ma 

for conditions shown under Characteristics Range Values, 

Note 1. 
Heater—Cathode Leakage Current. . . . 60 max. ga 

Fo , conditions shown under Charactertstics Range Values, 

Notes 1,3. 
Low-.requency Vibration Cutput. . . . 200 max. mv 

For conditions shown above under Low- Frequency Vibration 

Performance. 

Change in Transconductance  -20 max. 

From initial value for conditions shown under Character— 

istics Range Values, Notes 1,8. 

Fatigue Vibration Test: 

This test ( similar to MIL- E- ID, paragraph 4.9.20.6) is 

performed on a sample lot of tubes from each production run. 

Tubes are rigidly mounted and subjected to 2.5 g vibrational 

acceleration in two positions ( XI, Yll for 32 hours each. 
Az the end of this test, tubes are required to meet the limits 

specified for the Shock Test. 

Shorts and Continuity Test: 

Th -s test ( similar to MIL-E- ID, paragraph 4.7.3) is per-

formed on all tubes from each production run. Voltage applied 

between adjacent elements of the tube under test will be 

between 20 and 70 volts dc or peak ac. Plate and cathode 

terminals are tied together and connected to grid terminal 

flip through the shorts test equipment. Tubes are tapped with a 
rubberltapperthreetimes in eachof three mutually perpendicular 

directions. If a short indication is obtained, the tapping 

cycle is repeated two times for verification. Acceptance 

criteria is based on the "Resistance vs. Time Duration" curve 

shown in paragraph 4.7.7 of MIL-E- ID, Amendment 5. 

At the end of this test, thetubes will not show permanent e shorts or open circuits and will meet the following limit: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 

Note 1. 

• 

• 

Ceramic-Seal-Fracture Test: 

This test is performed on a sample lot of tubes every 

• 90 day,. With cathode- and plate-cylinder-supports spaced 

15/16" ± 1/64", and with the grid flange centered between 

these supports, thetubeswillwithstandthegradual application 

of a fcrce of 30pounds, perpendiculartothe axis ofthetubes, 

RADIO CORPORATION OF AMERICA 
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upon the grid flange, without causing fracture of the ceramic 

insulation. 

Seal Strain Test: 

This test ( similar to MIL— E-10, paragraph 4.9.6.31 is 

performed on a sample lot of tubes every 90 days. Tubes are 

tested by first immersing in water having a temperature of at 

least 970 C for at least 15 seconds and then immersing imme— 

diately in water at not more than 5O C for 5 seconds. After 

drying for 46 hours at room temperature, the tubes will meet 
the following test limit: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 
Note 1. 

Heater-Cycling Life Performance: 

This test ! similar to MIL— E— ID, paragraph 4.11.7) is 

performed on a sample lot of tubes from each production run. 

With 6.3 volts on heater and no voltage on plate or grid, the 
heater is cycled three minutes on and three minutes off for 

at least 2000 cycles. 

At the end of this test, tubes will not show permanent 

shorts or open circuits and are required to meet thefollowing 
limits: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 
Note 1. 

Heater—to—Cathode Leakage Current . . 60 max. gua 

For conditions shown under Characteristics Range Values, 
Notes 1,3. 

Grid—to—Cathode Leakage Resistance. . 50 min. megohms 

For conditions shown under Characteristics Range Values, 
Notes 1,4. 

I-Hour Stability Life Performance: 

This test ( similar to MIL— E— ID, paragraph 4.11.3.1a) is 

performed on a sample lot of tubes from each prod ucti on run 
e 

to insure that the tubes have been properly stabilized. Tubes 

are operated under the following conditions: 

Heater voltage of 6.3 volts, plate supply voltage of 215 
volts, and cathode resistor of 150 ohms. 

At the end of 1 hour, thechange in transconductance value 

for each tube, referred toits initialtransconductance reading, 

will not exceed 15% of the initial value, forconditions shown 

under Characteristics Range Values. Notes 1,8. 

In addition, the tubes will not show permanent shorts or 
open circuits and will meet the following limit: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 
Note 1. 

• 

• 
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100-Hour Survival Life Performance: 

This test ( similar to MIL-E- 1D, paragraph 4.11.3.1b1 is 411, performed on a sample lot of tubes from each production run 

to insure a low percentage of early inoperatives. Life-test 
conditions are thesame as those specified for- J.-Hour Stability 

Life Performance except that all voltages are cycled at the 

rate of 110 minutes on and 10 minutes off. 

At the end of 100 hours, the tubes will not show permanent 

shorts o- open circuits and will meet the following limits: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 

Note 1. 
Transconductance  9000 min. µmhos 

For conditions shown under Characteristics Range Values, 

Notes 1,8. 

Plate Current 12 '   50 max. µa 

for conditions shown under Characteristics Range Values, 

Notes 1,. 

500- and 1000-Hour Dynamic Life Performance: 

This test Is to MIL- E- ID, paragraph 4.11.3.2) is 

performed on a sample lot of tubes from each production run 

to insure high-quality rf performance. Each tube is life-

tested as a class C amplifier in special cavity at 550 ± 10 Mc 

under the following conditions: Heater voltage of 6.3 volts; 

plate suoply voltage of 250 volts; cathode resistor adjusted 
to give plate current of 25 ma.; and grid-circuit resistance 

adjusted to give grid current of 6 ma., heater positive with 

respect to cathode by 67.5 volts, and plate-seal temperature 

of 225° C. Heater voltage is cycled at a rate of 110 minutes 

on and 10 minutes off. 

At the end of 500 hours, the tubes will not show permanent 

shorts or open circuits, and will be criticized for total 

number of tubes failing to pass the following limits: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 

Note 1. 

Leakage Resistance: 

From grid to plate and 

cathode connected together. 60 min. megohms 

From plate to grid and 

cathode connected together. . . . 60 min. megohms 

For conditions shown under Characteristics Range Values. 

Notes 1,4, and i,5. 
Power Output  1.5 min. watts 

For conditions shown under Characteristics Range Values, 

Notes 1,1o. 

At the end of 1000 hours, the tubes will not show permanent 

shorts oropen circuits and will becriticized for total number o of tubes failing to pass the following limits: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 

Note 1. 
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Power Output  1.3 min. watts 

For conditions shown under Characteristics Range Values, 
Notes 1,1o. 

OPERATING CONS I DERAT I ONS 

Connections to the cathode cylinder, grid flange, and 

plate cylinder should be made by flexible spring contacts. 
The connectors should make firm, large—surface contact, yet 

must be sufficiently flexible to insure that no part of the 
tube is subjected to excessive strain. 

The cathode should preferably be connected to one side 
of the heater. When, in some circuit designs, the heater is 

not connected directly to the cathode, precautions must be 

taken to hold the peak heater—cathode voltage to the maximum— 

rated values shown in the tabulated data. 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 
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6 

.230”MAX 

- 11 

1.460   

MAX. ' .181"± .015" t 
„ REFERENCE 5-

+.015 PLANE , .320"MiN. 
(NOTE 4) 

METALLIZED 
SURFACE 

CATHODE CYLINDER 
+.002 

.250 _ 00,” DIA. 

(NOTES.I.2.3 5. 4) 

I JINOrmAx. 
t , 

t.025 F±.020 (NOTE 4) 

.052"± .003i 

GRID FLAtIGE 41e 5.010 DIA. 
.,552t .005 DIA. 
(NOTES 35 6) (NOTE 5) 

HEATER PINS 

.020" +_.'00°C112„"DIA. 

PLATE CYLINDER 
.250" +.002" DI, 

-.005 
(NOTES 2&4) 

r
410"± .010" DIA. (NOTE 5) 
ANNULAR SURFACE " C" 

CERAMIC 

ANNULAR SURFACE "B" 

.005" AT EGRES5I 

tloiremAx. 
CERAMIC 

.115" t.020"(AT TIPS) 

„ 
.145 
+.015" 

.06ehmN. 
(ANNULAR SURFACES 

"B" AND "C") 

INTERNAL CONNECTION 
DO NOT USE 

92CM- 10274R1 

REFERENCE PLANE "A" IS DEFINED AS THAT PLANE AGAINST WHICH 

ANNULAR SURFACE "B" OF THE GRID FLANGE Ames. 

ANNuLAR SURFACE " B" IS ON THE SIDE OF THE GRID FLANGE 

TOWARD THE CATHODE CYLINDER. 

ANNJLAR SURFACE "C" IS ON THE SIDE OF THE GRID FLANGE 

TOWARD THE PLATE CYLINDER. 

NOTE I: WITH ANNULAR SURFACE " B" RESTING ON REFERENCE 

PLANE " A". THE AXIS OF THE CATHODE CYLINDER WILL BE 

WITOIN 20 OF A LINE PERPENDICULAR TO REFERENCE PLANE "A". 

NOTE 2: THE AXES OF THE PLATE CYLINDER AND CATHODE CYLINDER 

WILL COINCIDE WITHIN 0.010". 

NOTE 3: THE AXES OF THE CATHODE CYLINDER AND GRID FLANGE 

WILL COINCIDE WITHIN 0.005". 

NOTE 4: THE DIAMETER ALONG THE 0.320" MINIMUM LENGTH IS 
MEAWRED WITH "GO" AND " MO-GO" RING GAUGES G1-I AND G2-2, 

RESPECTIVELY. 

NOTE 5: THIS DIAMETER IS MEASURED WITH "GO" AND "NO-GO" 

GAUGES G2-I AND G2-2, RESPECTIVELY. 

NOTE 6: THIS DIAMETER IS MEASURED WITH "GO" AND "NO-GO" 

GAUGES G2-I AND G2-2, RESPECTIVELY. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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GAUGES 

92CS-10370 

Gauge Type 
Dimension 

Diameter A Thickness B Radius R 

G1-1 

G1-2 

GO 

NO—GO 

+0.00000" 
0.25200" 

—0.00007" 

+0.00007" 
0.24500 

—0.00000" 

+0.001. 
0.320"_0.000 ,. 

— 

0.003" MAX. 

— 

G2-1 

G2-2 

GO 

NO—GO 

+0.00000" 
0.42000"_0.00007 " 

+0.00007" 
0.40000"_0.00000 " 

— 

— 

— 

— 

G3-1 

G3-2 

GO 

NO—GO 

+0.00000" 
O. 55700"000007,, 

+0.00007" 
9. 54700 "_0.00000 ,, 

_ 

_ 

• 

• 

• 

• 

• 

• 
RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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AVERAGE CHARACTERISTICS 

Cathode-Drive Service 
-Ef=6..3 VOLTS 

...... 

... 

o 

• 

8 
PLATE (i.) OR GRID (IC) MILLIAMPERES 

o 

92CM—I0262 

RADIO CORPORATION OF AMERICA 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 

Cathode-Drive Service 
:=T- • E 4.= 6.3 VOLTS 

Ic=GRID MILLIAMPERES 
Ib = PL ATE MIL LIAMPERES 

00 
içt e 

• 

..... ......... 

: 

I  

J  

o 
o 

o N o 
N 

CATHODE-TO-GRID VOLTS 

92CM- 102631R1 

RADIO CORPORATION OF AMERICA 
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TYPICAL POWER-OUTPUT CHARACTERISTICS 

Cathode-Drive Service 
Ef .5.3 VOLTS 
IK• CATHODE MILLIAMPERES   

INPUT FREOENCY MO • 500 

 I 

BUR  .11 M:MINMMUMMBUIMMIN  
2.5 

o 

MMNBEMILMMUMIAM: 111111111111.:  
IIIIIIIIIIIII mi.MNIIM Weer° 

mmmUMMig  

M 

Igneraldigninern1 

"U den I ele""  MMIIMMMIMM 
Magri MMMMM egnall 

MUM «MU 
mmmmmmm MUMUMW24111111 » Ma 

MUMMMUMMP" MMUUMUMMMOF :IMIMMIKOM  11.-gOMMUMM MMMMMM   

:1  
MilIMMUMUMMUlm  

rJOIMMIMMUM  
CmilMman 

025 0.5 075 

POWER INPUT- WATTS 

92CS-11625RI 

Ef 6.25 VOLTS 
IK. CATHODE MILLIAMPERES 

INPUT FREOENCY (M0.1000 

U5  

›- I 

1-075 

a 

0  0.5 

ai 

W 
2 0.25 

O 

tee  

cue . c_qmp 

Fe 

0.25 0.5 0.75 
POWER INPUT- WATTS 

1111 11  
N -DO B-E 

92CS-11626R1 
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TYPICAL POWER- OUTPUT CHARACTERISTICS 
With Variation in Heater Voltage 

Cathode-Drive Service 

AT 100% POWER OUTPUT: 
DC PLATE-TO- GRID VOLTS=200 
DC PLATE MA.=25 

3 4 5 6 7 

HEATER VOLTS 

92C5-11624R1 

PLATE-SEAL-TEMPERATURE CHARACTERISTICS 

ummilimillir  
 11111  111:1:UWWWWWWW MMMMMMMMMMM 
WWWIIIMMUMMM MWM MMMMMMMMMM II  
W awa  11:1 

OMMUMMIMMIIIIIIIIIIIIMM 1.1Mill :9 'WM1:11::   BMW 
"""411111 I.  " " MR Own mum 

 IllfflniaMeMeallenii 
  _   -inierrill: m....!=m.   MI  um 

.7.--iimimmummumum   mm 
um 

MMMMM digiliiimmummume   In um mum  

Ef =6.3 VOLTS 

LUMPED-CONSTANT SOCKET. 

LI,e145 

I 5 2 25 

PLATE DISSIPATION—WATTS 

92C5-11488 
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Medium-Mu Triode 

NUVISTOR TYPE 

For Industrial Applications 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   6.3 ± 10% volts 
Curren: at 6.3 volts 0  14 amp 

Direct Interelectrode Capacitances 
(Approx.): 
Grid to plate  
Grid to cathode, shell, and heater . 
Plate to cathode, shell, and heater. 
Plate to cathode   
Heater to cathode  

Characteristics, Class 

Plate Supply Voltage   
Plate Voltage  
Grid Supply Voltage  
Cathode Resistor   
Amplification Factor   
Grid-Circuit Resistance  
Plate Resistance ( Approx.) 
Transconductance   
Plate Current  
Grid Voltage ( Approx.) for plate 
Ma = 10  

AI Amplifier: 

26.- 5 
0 

31 
0.5 

4400 
7000 
2.8 

2.2 mgf 
4 mgf 

1.4 
0.2 mgf 
1.3 mgf 

75 volts 
40 - volts 
0 0 volts 

- 130 ohms 
35 33 

0.5 - megohm 
3200 2900 ohms 
11000 11500 gmhos 
6.8 10.5 ma 

- -6.5 volts 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   0.8" 
Maximum Seated Length  0.625" 
Maximum Diameter   0.440" 
Envelope  Metal Shell 
Socket . . . Cinch Mfg. Corp. No.133 65 10 001, or equivalent 
Base   Medium Ceramic-Wafer Twelvar 5-Pin 

(JEDEC No.E5-65) 
Basing Designation for BOTTOM VIEW   12AQ 

Pin 1A - Internal Con-
nect ion— 
Do Not Use 

Pin 2 -- Plate 
Pin 3 -Same as Pin 1 
Pin 4 -- Grid 
Pin 5 - Same as Pin 1 
Pin 6 - Same as Pin 1 
Pin 7 - Same as Pin 1 
Pin 8 - Cathode 
Pin 9 - Same as Pin 1 
Pin 10- Heater 
Pin 12— Heater 

MDEX=LARGE LUG 
O. PIN CUT OFF 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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INDUSTRIAL SERVICE 

Maximum Ratings, Absolute—Maximum Values: 

For operation at any altitude 

PLATE SUPPLY VOLTAGE  330 max. volts 
PLATE VOLTAGE   110 max. volts 
GRID VOLTAGE: 

Negative—bias value   55 max. volts 
Peak—positive value   4 max. volts 

GRID CURRENT  2 max. ma 
PLATE CURRENT   20 max. ma 
PLATE DISSIPATION   1 max. watt 
PEAK HEATER—CATHODE VOLTAGE: 
Heater negative with respect to cathode . 100 max. volts 
Heater positive with respect to cathode . 100 max. volts 

Maximum Circuit Values: 

Grid—Circuit Resistance: * 
For fixed—bias operation 0  5 max. megohm • 
For cathode—bias operation  1 max. megohm 

A Pin is cut off close to ceramic wafer. 

e For operation at metal—shell temperatures up to 100° C. 

e 

• 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Natl. Max. 

Heater Current  1 0.132 0.148 an 
Direct Interelectrode 

Capacitances: 
Grid to plate   2 1.9 2.5 pecf 
Grid to cathode, shell, and 

heater  2 3.5 4.5 Pgf 
Plate to cathode, shell, and 

heater  2 1.1 1.6 µµf 
Heater to cathode   2 1 1.6 pmf 
Plate to cathode  2 0.14 0.26 mmf e 

Plate Current ( 1)   1,3 9 12 ma 
Plate Current ( 2)   1,4 — 50 pa 
Transconductance ( 1)  1,3 10000 13000 g= 
Transconductance ( 2)  3,5 9000 — m 
Transconductance Change: 

Difference between Trans— 
conductance ( 1) and Trans— 
conductance ( 2), expressed 

0 in per cent of Transconduc— 
tance (1)   — — 15 % 

Reverse Grid Current  1,6 — 0.3 µa 
Amplification Factor  1,3 26 38 
Heater—Cathode Leakage Current: 

Heater negative with 
respect to cathode  1,7 — 10 µa te 

Heater positive with 
respect to cathode  1,7 — 10 µa 

RADIO CORPORATION OF AMERICA 0 
Electron Tube Division Harrison, N. J. 
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• 

• 

• 

Leakage Resistance: 
Between grid and all othe-
electrodes tied together. . 

Between plate and all other 
electrodes tied together. . 

1,8 500 - megohms 

1,9 500 - megohms 

Rote I( with 6.3 volts ac or dc on heater. 

Note 2: Measured in accordance with ( IA Standard RS- 191-6. 

Rote 3: With dc plate supply volts = 75, cathode resistor = 130 ohms, 
and cathode-bypass capacitor = 1000 m7. 

Note u: With dc plate volts = 75, dc grid volts = - 7, and metal shell 
connected to ground. 

Rote 5: With 5.7 volts ac or dc on heater. 

Note 6' 'r'eeser plate egoil:aPeMeÎaY dsherreónecIt' connected to groand. 

Note 7: With 100 volts dc applied between heater and cathode. 

Rote 8: with grid 200 volts negative with respect to all other electrodes 
tied together. 

mote 9: with plate 300 volts negative with respect to all other electrodes 
tied together. 

SPECIAL RATINGS & PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration   1000 max. 9 
This test is performed on a sample lot of tubes from each 

production run to determine ability of tube to withstand the 

specified impact acceleration. Tubes are held rigid in four 

different positions in a Navy Type, High- impact ( flyweight) 

Shock Machine and are subjected to 20 blows at a hammer angle 

of 600 ( equivalent to the specified maximum impact acceleration). 

At the end of this test, tLbes are criticized for change in 

transconductance, reverse grid current, and heater-cathode 

leakage current, and are then subjected to the Variable-

Frequency Vibration Test described below  

Fatigue Rating: 

Vibrational Acceleration  2,5 max. 9 

• This test is performed on a sample lot of tubes to 
determine ability of tube towithstand the specified vibrational 

acceleration. Tubes are rigidly mounted, suppliedwithnominal 

heater voltage only, and subjected for 48 hours to 2.5- 9 

vibrational acceleration at 60 cycles per second in the X1 

position. At the end of this test, tubes are criticized for 
the same characteristics and end-point values as in the Shock 

e Rating Test described above. 

Variable- Frequency Vibration Performance: 

This test is performed on a sample lot of tubes from each 
production run. The tube is operated under the conditions 

specified in CHARACTERISTICS RANGE VALUES for Transconductance 

Ill with the addition of a plate- load resistor of 2000 ohms. 

fie
During operation, tube is vibrated in the X1 position through 

the frequency range from 50 to 10,000 cycles per second with 

a constant vibrational acceleration of I g. During the test, 
tube will not show an rms output voltage across the plate-

®14 11 RADIO CORPORATION OF AMERICA 
lie Electron Tube Division Harrison, N. J. 
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load resistor inexcess of: ( 11 50 millivolts from 50 to 5000 

cps, ( 2) 250 millivolts from 5000 to 7000 cps, and 13) 500 
millivolts from 7000 to 10,000 cps. 

Low- Pressure Voltage- Breakdown Test: 

This test is performed on a sample lot of tubes from each 

production run. In this test, tubes are operated with 240 

rms volts applied between plate and all other electrodes and 

will not break down or show evidence of corona when subjected 

to airpressures equivalent toaltitudes of up to 100,000 feet. 

Heater Cycling: 

Cycles of Intermittent Operation  2000 min. Cycles 

This test is performed on a sample lot of tubes from each 

production run under the following conditions: heater volts 

= 7.5 cycled one minute on and two minutes off; heater 100 
volts negative with respect to cathode; grid, plate, and metal 

shell connected to ground. At the end of this test, tubes are 

tested for open heaters, heater-cathode shorts, and heater-
cathode leakage current. 

Shorts, Continuity, and Reverse Grid Current: 

This test is performed on a sample lot of tubes from each 

production run. Tubes are subjected to the Thyratron-Type 

Shorts Test described in MIL- E-10, Amendment 2, Paragraph 

4.7.7, except that tapping is done by hand with a soft rubber 

tapper* . See accompanying Shorts-Test Acceptance- Limits curve. 
Tubes are criticized for permanent or temporary shorts and 

open circuits, and also test is made for reverse grid current 

in excess ofone microampere under the conditions specified in 

CHARACTERISTICS RANGE VALUES for reverse grid current. 

Interelectrode Leakage: 

Leakage Resistance  500 min. megohms 
These tests are performed on a sample lot of tubes from 

each production run under the following conditions: heater 

volts = 6.3, ( I) plate = 300 volts negative with respect to 
all other electrodes tied together, and ( 2) grid . 100 volts 
negative with respect to all other electrodes tied together. 

Tubes are rejected if the leakage resistance between plate 
and all other electrodes under condition ill, or between grid 

and all other electrodes under condition ( 2), is less than 
500 megohms. 

Early-Hour Stability Life Performance: 

This test is performed on a sample lot of tubes from each. 

production run to insure that tubes are properly stabilized. 

In this test, tubes are operated for 20 hours at maximum-
rated plate dissipation. After two hours of operation and 

again after 20 hours of operation, tubes are checked for 

transconductance under the conditions specified in CHARACTER-

ISTICS RANGE VALUES for Transconductance ( I). A tube is 
rejected if its transconductance after two or 20 hours of 

e 
operation has changed more than 10 per cent from the 0- hour 
value. 

• 

• 

• 
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100- Hour Life Performance: 

ibis test is performed on a sample lot of tubes from each 

production run to insure a low percentage of early- hour 

inoperatives. Tubes are operated for 100 hours at maximum-

ratedplatedissipation, and then subjected to the Intermittent 

Shorts Test previously described. Tubes must then show a 

transconductance of not less than 7500 micromhos under the 

conditions specified in CHARACTERISTICS RANGE VALUES for 

Tran,conductance III. 

1000- Hour Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure high quality of the individual tube 

and guard against epidemic failures due to excessive changes 

in any of the characteristics indicated below. In this test, 

tubes are operated for 1000 hours at maximum- rated plate 

dissipation, and then criticized for inoperatives, reverse 

grid current, heater-cathode leakage current, and leakage 

resistance. In addition, the average change intranscondoctance 

of the lot from the 0- hour value for Transconductance Ill 

specified in CHARACTERISTICS RANGE VALUES, must not exceed 

15 per cent at 500 hours, and 20 per cent at 1000 hours. 

* Specifications for tapper supplied on request. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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.400"MAX. DIA. ri-

.200" MIN. 
1 DIA. FLAT 

METAL 
SHELL 

BASE 
JEDEC N2 E5-65 

.110" MIN. 

.130" MAX. 

5 PINS 
.016"t.001" DIA. 

LARGE 
LUG 

lb.:PIN CUT OFF 

I4—.435"MAX. 
(SEE NOTE) 

.625" 
MAX. 

.800" 
MAX. 

.190" 

CERAMIC 
WAFER 

S r_ÚG-L 

92E5-10484 

NOTE: MAXIMUM OUTSIDE DIAMETER OF 0.440u IS PERMITTED 

ALONG O. 90 LUG LENGTH. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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AVERAGE CHARACTERISTICS 
E.6.6.3 VOLTS   
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SHORTS-TEST ACCEPTANCE LIMITS 
10000 

8 

• 4 

O 
U 2 

2 1000 
U 8 

11 4 

CC 
O 

2 

O 100 

O 

CC 
D 
O 

2 

AREA OF ACCEPTAB LITY 

10 

2 4 6 8 2 4 6 8 2 4 6 8 

10 100 

RESISTANCE OF SHORT—OHMS 01000 

92CS-10465 

1000 
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Beam Power Tube 
CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE 
"ONE-PIECE" ELECTRODE DESIGN INTEGRAL RADIATOR 
FORCED-AIR COOLED 9000-WATTS PEAK- PULSE INPUT UP TO 1215 Mc 

MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE 

For Use at Frequencies up to 2000 Mc 
under Severe Shock and Vibration 

GENERAL DATA 

Electrical: 

Heater, for Matrix-Type, Oxide-
Coated, Uniootential Cathode: 
Voltage ( AC or DC)  6.3 t 10% volts 
Current at heater volts = 6.3   3.2 amp 
Minimum heating time  60 sec 

Mu-Factor, Grid No.2 to Grid No.1 
for plate volts = 1000, grid-No.2 
volts . 500, and plate ma. = 115. . 18 

Direct Interelectrode Capacitances:' 
Grid No.1 to plate  0.13 max. mgf 
Grid No.1 to cathode (1 heater . . 14 Pef 
Plate to cathode e. heater 0  019 max. me 
Grid No.1 to grid No  2   20 Pef 
Grid No.2 to plate  6.5 
Grid No.2 No.2 to cathode & heater   1.3 max. of 

Mechanical: 

Operating Position  Any 
Overall Length 1  885" + 0.070" - 0 080" 
Greatest Diameter ( See Dimensional Outline) 1.250" t 0 015" 
Weight ( Approx  )  2 oz 
Radiator  Integral part of tube 
Socket: 

For frequencies up to about 400 Mc  b 
For use at higher frequencies . . . See Mounting Arrangement 

Terminal Connections ( See Dimensional Outline): 

GI -Grid-No.1- H, K - Heater-
Terminal Cathode-
Contact Terminal 
Surface Contact 

G2 -Grid-No.2- Surface 
Terminal • P- Plate-
Contact Terminal 
Surface Contact 

H - Heater- Surface 
Terminal 
Contact 
Surface 

Air Flow: 

Through radiator—Adequate air flow to limit the plate te rmi-
nal temperature to 2500 C should be delivered by a blower 

I nd I cates a change. 

H,K 
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through the radiator before and during the application of 

plate, grid-No.2, and grid-No.I voltages. Typical values 

of air flow directed through the radiator without cowling 

and with cowling versus plate dissipation are shown in 

accompanyingTypical-Coo/ing-Requirements curves. Plate 

power, grid-No.2 power, and air flow may be removed 

simultaneously. 

To Grid-No.2, Grid-No.1, Cathode, and Neater Terminals --A 
sufficient quantity of air should be delivered to these 

seals to prevent their temperature from exceeding the 

specified maximum value of 250° C. 

During Standby Operation--Cooling air is not normally re-

quired when only heater voltage is applied to the tube. 

Terminal Temperature ( Plate, grid No.2, 
grid No.1, cathode, and heater)   250 max. 

GRID-AND-SCREEN- PULSED RF AMPLIFIER 

Maximum CCSG Ratings, Absolute-Nazimum Values: 

For maximum "on" time d of io microseconds 

up to 1215 Mc 

-.-CC PLATE VOLTAGE  2250 max. volts 
PEAK POSITIVE PULSE-
GRID-No.2 VOLTAGE   750 max. volts 

DC GRID-No.1 VOLTAGE  -200 max. volts 
DC PLATE CURRENT DURING PULSE   3000 max. ma 
DC PLATE CURRENT  go max. ma 
GRID-No.2 INPUT ( Average)   4.5 max. watts 
GRID-No.1 INPUT ( Average)   2 max. watts 
PLATE DISSIPATION ( Average)   115 max. watts 

Typical Operation: 

/n class-A82 cathode-drive d circuit with rectangular-
wave pulses at 12:5 Mc and with duty factory of 0.01 

DC Plate Voltage  1350 1500 volts 
Peak Positive-Pulse  e 
Grid-No.2 Voltage   700 700 volts 

DC Grid-No.1 Voltage  0 0 volts 
DC Plate Current during pulse   2700 3000 ma 
OC Plate Current  47 53 ma 
DC Grid-No.2 Current  1.6 2 ma 
DC Grid-No.1 Current  5 5 ma ak 
Driver Power Output at peak 

of pulse (Approx.) g   390 460 watts IF 
Useful Power Output at peak 
of pulse ( APprox  I   1600h 2300h watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
eunder any condition   30000 max. ohms 

oc 

...Indicates a change. 
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PLATE-AND-SCREEN-PULSED RF AMPLIFIER 

Maximum CCSc Ratings, Absolute-Maximum Values: 

For maximum "on" timed of to microseconds 

up to 1215 Mc 

PEAK POSITIVE-PULSE PLATE VOLTAGE . . 3000 max. volts 
PEAK POSITIVE-PULSE GRID-No.2 VOLTAGE 750 max. volts 
DC GRID-No.1 VOLTAGE  -200 max. volts 
DC PLATE CURRENT DURING PULSE   3000 max. ma 
DC PLATE CURRENT  50 max. ma 
GRID-No.2 INPUT ( Average)   4.5 max. watts 
GRID-No.1 INPUT ( Average)   2 max. watts 
PLATE DISSIPATION ( Average)   115 max. watts 

Typical Operation: 

In class AB2 cathode-drtve e circuit with rectangular-

wave pulses at 1215 Mc and with duty factor y of 0.02 

Peak Positive-Pulse Plate Voltage . 2700 3000 volts 
Peak Positive-Pulse Grid-

No.2 Voltage  700 700 volts 
DC Grid-No.1 Voltage  0 0 volts 
DC Plate Current during pulse   2700 3000 ma 
DC Plate Current  32 35 ma 
DC Grid-No.2 Current  1 2 ma 
DC Grid-No.1 Current  9 8 ma 
Driver Power Output at peak 

of pulse ( Approx.) 9   350 450 watts 
Useful Power Output at peak 

of pulse ( Approx  )   3700h 4500h watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
under any condition   30000 max. ohms 

4 Measured with special shield adapter. 

h For socket to be used with the 7649 consult manufacturers such as J—v—m 
Microwave Company, 4651 Lawndale Avenue. Lyons, Illinois; E. F. 
Johnson, Waseca, Minnesota; and Collins Radio Company, 855 35th Street 
North. Cedar Rapids, Iowa. 

C Coot nous Commercial Service. 

d "e-" time is defined as the sum of the durations of all the individual 
pulses which occur during any 1000—microsecond interval. An increase 
in dc plate current during the pulse may be permissible at shorter . on. 
times, and a decrease is usually required at longer .. on. times. Pulse 
duration is defined as the time interval between the two points on the 
pulse at which the instantaneous value is 70 per cent of the peak value. 
The peak value isdefined as the maximum value of aSMOOth curve through 
the average of the fluctuations over the top portion of the pulse. 

e Cathode is at dc ground potential. 

f Duty factor is defined as the ratio of . on time to total elapsed time 
in any 1000—microsecond interval. 

0 Driver power output includes circuit losses and feed— through power. 
It is actual power measured at input to the tube drive circuit. It 
will vary with frequency of operation and driver circuitry. 

h This value of useful power is measured in load of output circuit. 
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

1. Heater Current  1 2.90 4.00 amp • 
2. Direct Interelectrode 

Capacitances: 
Grid No.1 to plate  2 0.13 puf 
Grid No.1 to cathode 

& heater  2 11.8 15.2 pgf 
Plate to cathode & heater . 2 - 0.019 pgf 
Grid No.1 to grid No  2   2 17.3 21.9 puf 

gill, Grid No.2 to plate  2 5.8 6.8 misf 
Grid No.2 to cathode 

& heater  2 - 1.3 puf 
3. Grid-No.1 Voltage 1  3 -20 -50 volts 
4. Grid-No.1 Voltage 1  7 -6 -18 volts 
5. Reverse Grid-No.1 Current . . 1,7 - -20 Pa 
6. Grid-No.2 Current 1  3 -5 11 ma 

II) 7. Peak Emission Voltage 1  4 - 250 volts 
8. Interelectrode Leakage 

Resistance  5 1 - megohm 
9. Power Output 1  6 4500 - watts 
10. Grid-No.1 Cutoff Voltage. . . 1,8 - -104 volts 

Note 1: with 6.3 volts ac or dc on heater. 

Ilote 2: Measured with special shield adapter. 

Note 3: with dc plate voltage of 1000 volts. de grid-No.2 voltage of 
700 volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of 115 ma. 

Note 4: For conditions with 6.3 volts on heater; grid No.1, grid No.2, 
and plate tied together; and pulse-voltage source connected be-
tween plate and cathode. Pulse duration is 2 microseconds, 
pulse- repetition frequency is60 pps. and duty factor is 0.00012. 
The voltage-pulse amplitude is adjusted until a peak cathode 
current 0f13 amperes is obtained. After 1 minute at this value, 
the voltage-pulse amplitude will not exceed 200 volts ( peak). 

Note 5: Under conditions with tube at 20° to 30° C for at least 30 min-
utes without any voltages applied to the tube. The minimum 
resistance between any two electrodes as measured with a 200-
volt megger-type ohmmeter having an internal impedance of 1 
megohm, will be I megohm. 

Note 6: in a plate-and-screen-pulsed cathode-drive cavity at 1215 MC and 
for conditions with 6.3 volts at or de on heater, peak plate 
voltage of 3000 volts, peak grid-No.2 voltage of 700 volts, 
driver poner of 560 peak watts, and grid-No.1 voltage varied for 
peak plate current of 3 amperes. Pulse duration is 10 micro-
seconds and duty factor is 0.01. 

Note 7: with dc plate voltage of 1000 volts. dc grid-No.2 voltage of 
300 volts, and dc grid-No.1 voltage adjusted to give a de plate 
current of 115 me. 

Note 8: with de plate voltage of 2250 volts, dc grid-No.2 voltage of 

111/11 

700 volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of 5 ma. 

SPECIAL TESTS & PERFORMANCE DATA 

Resonances in the tube mountings used in the following tests 

can cause the specified environmental conditions to produce 

greatly amplified effects. Extreme care must, therefore, be 

used in the design of the mountings to minimize resonance. e 
Design details of mountings used by the RCA Electron Tube 

Division to perform these tests may be obtained from RCA 

Commercial Engineering, Harrison, New Jersey, on request. 

....Indicates a change. 
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50-g, II-Millisecond Shock Test: 

This test is performed on sample lots of tubes to determine 

the ability of the tube to withstand the specified long-

duration impact acceleration. Tubes are held rigid in six 

different positions in a Medium- impact Shock Machine and 

are subjected to three blows in each position. At the end 

of this test, tubes are required to meet the limits for 

items I, 3, 5, 8, 9, and 10 underCharacteristics Range Values 

for EquiPment Design. 

500-g, Nominal 3/4-Millisecond Shock Test: 

This test is performed on sample lots of tubes to determine 

the ability of the tube to withstand the specified impact 

acceleration. Tubes are held rigid in four different posi-

tions in a High- impact Shock Machine and are subjected to 

five blows ineach position. At the end of this test, tubes 

are required tomeet the limits for items I. 3, 5, 8, 9, and 

10 under Characteristics Range Values for EquiPment Design. 

5-to-2000 cps Vibration Test: 

This test is performed on sample lots of tubes to determine 

the ability of the tube to withstand variable- frequency 

vibration. With heater voltage of 6.3 volts ac or dc, dc 

plate supply voltage of 300 volts, dc grid-No.2 voltage of 

250 volts, grid-No.I voltage adjusted to give dc plate 
current of 10 ma., and plate load resistor of 2000 ohms. 

The tube is vibrated along each of three mutually perpen-

dicular axes over an 8-minute sweep consisting of: 

a. 5-to- 10 cps with fixed double amplitude of 0.08 inch 

t 10%. 

b. 10-to- I5 cps at fixed acceleration of 0.41 g ± 10%. 

c. 15-to- 75 cps with fixed double amplitude of 0.036 
inch ± 10%. 

d. 75-to-2000 cps at fixed acceleration of 10 g ± 10%. 

During the above vibration tests, tubes will not show an 

res output voltage in excess of 15 volts across the plate 

load resistor in the 5-to-2000 cps range. At the end of 

this test, tubes are required to meet the limits for items 

I. 3, 5, 8, 9, and 10 under Characteristics Range Values 

for EquiPment Design. 

OPERATING CONSIDERATIONS 

A suggested mounting arrangement for the 7649 is shown in 

the accompanying drawing along with alayout of the associated 

contacts. Flexible connectors are required for the plate, 

grid-No.2, grid-No.1, cathode, and heater contact surfaces. 

During standby periods in intermittent operation, it is 

recommended that the heater voltage be maintained at normal 

operating value when the period is less than 15 minutes, and 

that itbe reduced to 80 per cent of normal when the period is 

between 15 minutes and2 hours. For longer periods, the heater 

voltage should be turned off. 
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The maxtmum-rated plate and grid-No.a voltages of this 
tube are extremely dangerous. Great care should be taken 

during the adjustment of circuits. The tube and its associ-

ated apparatus, especially all parts which may be at high 

potential above ground, should be housed in a protective 

enclosure. The protective housing should be designed with 

interlocks so that personnel can not possibly come in contact 
with any high- potential point in the electrical system. The 

interlock devices should function to break the primary circuit 

of the high-voltage suppl ies when any gate or door on the 
protective housing is opened, and should prevent the closing 

of the primary circuit until the door is again locked. 

AIR-COOLED j•-•••  
RADIATOR 

.20CeMIN.   

PLATE 
TERMINAL 
CONTACT 
5DRFACE 
(NOTE I) 

GRID-N92 
TERMINAL 
CONTACT 
SURFACE 
(NOTE I) 

.985MIN. 

3, 176 -D26" MeM 
.095' 
MIN. 

t 4 
.02e GRID-101 
3.025' TERMINAL .."^. 

CONTACT 
SURFACE 

CERAMIC 
STIPPLED REGION 

EM (NOTE 2) 

.035' MIN. 
i• 

{.050"MIN. 

 1- r-1 
t J65." t 

MIN. 

1.035" 
MIN. to.to" 

+D70: 
-.050 

.12D" .1443"f 
MIN. MIN. 6 

.735MIN. t MIN. 
ere, 1 

i«-A80"--\ HEATER-CATHODE 

. CONTACT SURFACE 
 TERMINAL 

(NOTE I) 
L260"MAX. MIN. 

NOTE I 
HEATER TERMINAL 
CONTACT SURFACE 

(NOTE I) 92CM-9218R4 111, 

NOTE I: WITH THE CYLINDRICAL SURFACES OF THE PLATE 

TERMINAL, GRID-No.2 TERMINAL, GRID-No.I TERMINAL, HEATER-
CATHODE TERMINAL, AND HEATER TERMINAL CLEAN, SMOOTH, AND 

FREE OF BURRS, THE TUBE WILL ENTER A GAUGE AS SHOWN IN 
SKETCH G1 . THE TUBE IS PROPERLY SEATED IN THE GAUGE WHEN 

A 0.010.-THICKNESS GAUGE 1/8. WIDE WILL NOT ENTER BETWEEN 

THE HEATER-CATHODE TERMINAL AND THE BOTTOM SURFACE OF H.. 

THE GAUGE IS PROVIDED WITH A SLOT TO PERMIT MAKING 
MEASUREMENT OF SEATING OF HEATER-CATHODE TERMINAL ON 
BOTTOM OF HOLE H.. 

NOTE 2: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 

CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE 

ANNULAR VOLUMES. 

• 

• 
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Beam Power Tube 
e CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE 

"ONE-PIECE" ELECTRODE DESIGN INTEGRAL RADIATOR 
FORCED-AIR COOLED 9000-WATTS PEAK- PULSE INPUT UP TO 1215 Mc 

MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE 

For Use at Frequencies up to 2000 Mc 
Under Severe Shock and Vibration 

GENERAL DATA 

Electrical: 

Heater, for Matrix-Type, Oxide-
Coated, Uniootential Cathode: 
Voltage ( AC or DC)  6.3 t 10% volts 
Current at 6.3 volts  3.2 amp e Minimum heating time  

Mu-Factor, Grid No.2 to Grid No.1 60 sec 

for plate volts = 1000, grid-No.2 
volts = 500, and plate ma. = 115. a. 18 

Direct Interelectrode Capacitances: 
Grid No.1 to plate  0.13 max. µµf 
Grid No.1 to cathode 6 heater   14 POlf 
Plate to cathode .1 heater 0  019 max. µµf 
Grid No.1 to grid No  2   20 me 
Grid No.2 to plate  6 Mmf 
Grid No.2 to cathode e, heater   1.3 max. mgf 

Mechanical: 

Operating Position  Any 
Overall Length 1  885" + 0.070" - 0 080" 
Greatest Diameter ( See D2mensional Outline) . 1.250" t 0 015" 
Weight ( Aoprox  )  2 oz 
Radiator  Integral part of tube 
Socket: 

For frequencies up to about 400 Mc  
For use at higher frequencies . . . See Mounting Arrangement 

Terminal Connections ( See Dimensional Outline): 

GI-Grid-No.1- H,K- Heater- .1 
Terminal Cathode-
Contact P Terminal 
Surface • Contact 

G2 -Grid-No.2- Surface 
Terminal P- Plate-
Contact Terminal 
Surface Contact 

H - Heater- Surface 
Terminal 
Contact 
Surface 

e Air Flow: 
Through radiator--Adequate air flowtolimit the platetermi-

nal temperature to 2500 C should be delivered by a blower 

e. RADIO CORPORATION OF AMERICA 
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through the radiator before and during the application of 

plate, grid-No.2, and grid-No.I voltages. Typical values 

of air flow directed through the radiator without cowling e 
and with cowling versus plate dissipation are shown in 

accompanying Typical-Cooling-Requirements curves. Plate 

power, grid-No.2 power, and air flow may be removed 

simultaneously. 

To Grid-No. 2, Grid-No.1, Cathode, and Neater Terminals --A 
sufficient quantity of air should be delivered to these 

seals to prevent their temperature from exceeding the 
specified maximum value of 250° C.  gri 

During Standby Operation— Cooling air is not normally re-

quired when only heater voltage is applied to the tube. 

Terminal Temperature ( Plate, grid No.2, 
grid No.1, cathode, and heater)   250 max. 

GRID-AND-SCREEN-PULSED RF AMPLIFIER 

Maximum CCS* Ratings, Absolute-Maximum Values: 

For maximum "on" time4 of 10 microseconds 

UP to 2215 e 

DC PLATE VOLTAGE  1500 max. volts 
PEAK POSITIVE PULSE-
GRID-No.2 VOLTAGE   750 max. volts 

DC GRID-No.1 VOLTAGE  -200 max. volts 
DC PLATE CURRENT DURING PULSE   3000 max. ma 
DC PLATE CURRENT  go max. ma 
GRID-No.2 INPUT ( Average)   4.5 max. watts 
GRID-No.1 INPUT ( Average)   2 max. watts 
PLATE DISSIPATION ( Average)   115 max. watts 

Typical Operation: 

In class-A82 cathode-drive s circuit with rectangular-
wave pulses at 2215 Mc and with duty factor4 of 0.01 

DC Plate Voltage  1350 1500 volts e 
Peak Positive-Pulse 
Grid-No.2 Voltage   700 700 volts 

DC Grid-No.1 Voltage  0 0 volts 
DC Plate Current during pulse   2700 3000 ma 
DC Plate Current  47 53 ma 
DC Grid-No.2 Current  1.6 2 ma 
DC Grid-No.1 Current  5 5 ma ink 
Driver Power Output at peak IIIII orpulse ( APProx.)4   390 460 watts 
Useful Power Output at peak 
of pulse ( APProx  )   1600. 2300e watts 

Maximum Circuit Values: 

GridrNo.1-Circuit Resistance 
under any condition   30000 max. ohms OD 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



7649 

• 

Driver Power Output at 
of pulse ( Approx.).   350 450 watts 

Useful Power Output at peak 
of pulse ( Apnrox  )   3700e 4500e watts 

Maximum Circuit Values: 

Grid-No.1 -Circuit Resistance 
under any condition   30000 max. ohms 

A measured with special shield adapter. 

• For socket to be used with the 7649 consult manufacturers such as J-V-M e Microwave Company, 4651 Lawndale Avenue, Lyons, Illinois; E. F. 
Johnson, Waseca, Minnesota; and Collins Radio Company, 855 55th Street 
North, Cedar Rapids, loen. 

* Continous Commercial Service. 

"On" tine is defined as the sum of the durations of all the individual 
pulses which occur during any 1000-microsecond interval. An increase 
in dc plate current during the pulse may be permissible at shorter . on. 
times, and a decrease is usually required at longer on times. Puise 
duration is defined as the time interval between the two points on the 
pulse at which the instantaneous value is 70 per cent of the peak value. le The peak value is defined as the maximum value of a smooth curve through 
the average of the fluctuations over the top portion of the pulse. 

à Cathode is at dc ground potential. 

Duty factor is defined as the ratio of . on time to total elapsed time 
in any 1000-microsecond interval. 

4 Driver power output includes circuit losses and need- through power. 
It is actual power measured at input to the tube drive circuit. It 
w II vary with frequency of operatIon and driver circuitry. 

• This value of useful power is measured in load of output circuit. 

• 

PLATE-AND-SCREEN- PULSED RF AMPLIFIER 

Maximum CCS* Ratings, Absolute-Maximum Values: 

For maximum 'on' time, of to microseconds 

UP to 1215 Mc 

PEAK POSITIVE-PULSE PLATE VOLTAGE . . 3000 max. volts 
PEAK POSITIVE- PULSE GRID-No.2 VOLTAGE 750 max. volts 
DC GRID-No.1 VOLTAGE  -200 max. volts 
DC PLATE CURRENT DURING PULSE   3000 max. ma 

411,CC PLATE CURRENT  50 max. ma 
GRID-No.2 INPUT ( Average)   4.5 max. watts 
GRID-No.1 INPUT ( Average)   2.0 max. watts 
PLATE DISSIPATION ( Average)   115 max. watts 

Typical Operation: 

In class A82 cathode-drive s circuit with rectangular-
ink wave pulses at 1215 Mc and with duty factor4 of o.ol 

1111,Peak Positive-Pulse Plate Voltage . 2700 3000 volts 
Peak Positive-Pulse Grid-
No.2 Voltage  700 700 volts 

DC Grid-No.1 Voltage  0 0 volts 
DC Plate Current during pulse   2700 3000 ma 
DC Plate Current  32 35 ma 
DC Grid-No.2 Current  1 2 ma 
DC Grid-No.1 Current  9 8 ma 

Peak 
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Non. Max. 

1. Heater Current  1 2.90 4.00 amp. 
2. Direct Interelectrode 

Capacitances: 
Grid No.1 to plate  2 - 0.13 pef 
Grid No.1 to cathode 

& heater  2 11.8 15.2 pef 
Plate to cathode & heater 2 - .0.019 µµf 
Grid No.1 to grid No  2   2 17.3 21.9 ma. 
Grid No.2 to plate  2 5.3 6.3 mef 
Grid No.2 to cathode 

& heater  2 - 1.3 mod 
3. Grid-No.1 Voltage 1  3 -20 -50 volts 
4. Grid-No.1 Voltage 1  7 -6 -15 volts 
5. Reverse Grid-No.1 Current 1,7 - -20 pa 
6. Grid-No.2 Current 1  3 -10 +5 ma ID 
7. Peak Emission Voltage 1  4 - 200 volts 
8. Interelectrode Leakage 

Resistance  5 1 - megohm 
9. Power Output 1  6 4500 - watts 
10. Grid-No.1 Cutoff Voltage. 1,8 - -100 volts 

Note 1: With 6.3 volts ac or dc on heater. 

Note 2: Measured with special shield adapter. 

Note 3: with dc plate voltage of 1000 volts, dc grid-No.2 voltage of 
700 volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of 116 ma. 

Mote For conditions with 6.3 volts on heater; grid No.1, grid No.2, 
and plate tied together; and pulse-voltage source connected be-
tween plate and cathode. Pulse duration is 2 microseconds, 
pulse- repetition frequency is 60 ops. and duty factor is 0.00012. 
The voltage-pulse amplitude is adjusted until a peak cathode 
current of 13 amperes is obtained. After 1 minute at this value, 
the voltage-pulse amplitude will not exceed 200 volts ( peak). 

Note 5: Under conditions with tube at 20° to 30° C for at least 30 min-
utes without any voltages applied to the tube. The minimum 
resistance between any two electrodes as measured with a 200-
volt Megger-type ohmmeter having an internal impedance of 1 
megohm, will be 1 megohm. 

Note 6: In a plate-and-screen- pulsed cathode-drive cavity at 1215 Mc and 
for conditions with 6.3 volts ac or dc on heater, peak plate 
voltage of 3000 volts, peak grid-No.2 voltage of 700 volts. 
driver power ofS60.peak watts, and grid-No.1 voltage varied for 
peak plate current of 3 amperes. Pulse duration is 10 micro-
seconds and duty factor is 0.01. 

Note 7: with dc plate voltage of 1000 volts, dc grid-No.2 voltage of 
300 volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of Ils ma. 

Note 6: with dc plate voltage of 1000 volts. dc grid-No.2 voltage of 
700 volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of 5 ma. 

SPECIAL TESTS & PERFORMANCE DATA 

Resonances in the tube mountings used in the following tests 

can cause the specified environmental conditions to produce 

greatly amplified effects. Extreme care must, therefore, be 

used in the design of the mountings to minimize resonances. 

Design details of mountings used by the RCA Electron Tube 

Division to perform these tests may be obtained from RCA 

Commercial Engineering, Harrison, New Jersey, on request. 

• 

• 

• 
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50-g, II-Millisecond Shock Test: e This test is performed on sample lots of tubes to determine 

the ability of the tube to withstand the specified long-

duration impact acceleration. Tubes are held rigid in six 

different positions in a Medium- impact Shock Machine and 

are subjected to three blows in each position. At the end 

of this test, tubes are required to meet the limits for 
items I, 3, 5, 8, 9, and 10 underCharacteristics Range Values 

for EduiPeent Design. • 500-g, Nominal 3/4-Millisecond Shock Test: 

This test is performed on sample lots of tubes to determine 

the ability of the tube to withstand the specified impact 

acceleration. Tubes are held rigid in four different posi-

tions in a High- impact Shock Machine and are subjected to 
five blows ineach position. At the end of this test, tubes 

are required toneet the limits for items 1, 3, 5, 8, 9, and 

10 under Characteristics Range Values for EquiPment Design. 

5-to-2000 cps Vibration Test: 

This test is performed on sample lots of tubes to determine 

the ability of the tube to withstand variable- frequency 

vibration. With heater voltage of 6.3 volts ac or dc, dc 

plate supply voltage of 300 volts, dc grid-No.2 voltage of 

250 volts, grid-No.1 voltage adjusted to give dc plate 

current of 10 ma., and plate load resistor of 2000 ohms. 

The tube is vibrated along each of three mutually perpen-

dicular axes over an 8-minute sweep consisting of: 

a. 5-to- I0 cps with fixed double amplitude of 0.08 inch 

t 10%. 

b. 10-to- 15 cps at fixed acceleration of 0.41 g t 10%. 

C. I5-to- 75 cps with fixed double amplitude of 0.036 

inch t 10%. 

d. 75-to-2000 cps at fixed acceleration of 10 g t 10%. 

During the above vibration tests, tubes will not show an 

res output voltage in excess of 15 volts across the plate 

load resistor in the 5-to-2000 cps range. At the end of 
this test, tubes are required to meet the limits for items 

I, 3, 5, 8, 9, and 10 under Characteristics Range Values 

for Ecru:Potent Design. 

• 

• 

• OPERATING CONSIDERATIONS 

A suggested mounting arrangement for the 7649 is shown in 

the accompanying drawing along with alayout of the associated 

contacts. Flexible connectors are required for the plate, 

grid-No.2, grid-No.1, cathode, and heater contact surfaces. 

During standby periods in intermittent operation, it is • recommended that the heater voltage be maintained at normal 

operating value when the period is less than 15 minutes, and 
that itbe reduced to 80 per cent of normal when the period is 

between 15 minutes and2 hours. For longer periods, the heater 

voltage should be turned off. 

<7_ 
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The maxtmum-rated plate and grid-No.2 voltages of this 
tube are extremely dangerous. Great care should be taken 

during the adjustment of circuits. The tube and its associ-

ated apparatus, especially all parts which may be at high 
potential above ground, should be housed in a protective 

enclosure. The protective housing should be designed with 

interlocks so that personnel can not possibly come in contact 

with any high- potential point in the electrical system. The 
interlock devices should function tobreak the primary circuit 

of the high- voltage supplies when any gate or door on the 
protective housing is opened, and should prevent the closing 

of the primary circuit until the door is again locked. 

r- 1.2,1 e 

AM-COOLED   
RADIATOR   
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TERMINAL 
CONTACT 
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CONTACT SURFACE 
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92CM - 92I8R3 

NOTE I: WITH THE CYLINDRICAL SURFACES OF THE PLATE 

TERMINAL, GRID-No.2 TERMINAL, GRID-No.I TERMINAL, HEATER-

CATHODE TERMINAL, AND HEATER TERMINAL CLEAN, SMOOTH, AND 

FREE OF BURRS, THE TUBE WILL ENTER A GAUGE AS SHOWN IN 

SKETCH G1 . THE TUBE IS PROPERLY SEATED IN THE GAUGE WHEN 
A 0.010»-THICKNESS GAUGE 1/8" WIDE WILL NOT ENTER BETWEEN 

THE HEATER-CATHODE TERMINAL AND THE BOTTOM SURFACE OF H4 . 

THE GAUGE IS PROVIDED WITH A SLOT TO PERMIT MAKING 
MEASUREMENT OF SEATING OF HEATER-CATHODE TERMINAL ON 

BOTTOM OF HOLE H4 . 

NOTE 2: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 

CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE 

ANNULAR VOLUMES. 

• 

• 
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SKETCH G 

1.955" 

. 30" 
i.001. 

92CM-9211R3 

====.41==, 
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1.11Eet 00r 

H2 
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THE AXES OF THE CYLINDRICAL HOLES Ho THROUGH H5 AND 
THE AXES OF POST P ARE COINCIDENT WITHIN 0.001". 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 4 

1-61 



7649 

RECOMMENDED COWLING FOR DIRECT— 
ING AIR FLOW THROUGH RADIATOR 

• 
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BLOWER 

I 
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II  
I I 
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//, 

.1 I/3; • 

c==4: 

C= 

====4.-== 
:== 

92CM-9213R1 
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• 

• 
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SUGGESTED MOUNTING ARRANGEMENT 
& LAYOUT OF ASSOC I ATED CONTACTS 

SHEET METAL 
U.S. STD. GAUGE N215 
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SPECIALTIES CO.. 
LITTLE FALLS. N.J. 
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TYPICAL COOLING REQUIREMENTS 
With Cowling 

AIR FLOW DIRECTED THROUGH 
RADIATOR WITH COWLING AS 
SHOWN IN ACCOMPANYING 
DIAGRAM. 

20 40 60 80 

PLATE DISSIPATION— WAT TS 

92CM-92I9RI 
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TYPICAL COOLING REQUIREMENTS 
Without Cowling 

AIR FLOW DIRECTED THROUGH RADIATOR 1 I HIT r:».! 
FROM I" x 11/2 " ORIFICE LOCATED 11/4 " . 

FROM RADIATOR. 
 I 
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Beam Power Tube 

CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE 
"ONE-PIECE" ELECTRODE DESIGN INTEGRAL RADIATOR 
FORCED-AIR COOLED 1250-WATTS CWINPUT UPTO 1215 Mc 

MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE 

For Use under Severe Shock and Vibration 

GENERAL DATA 

Electrical: 

Heater, for Matrix-Type, Oxide-Coated, 
Unipotential Cathode: 
Voltage ( AC or DC)'   6.3 ± 10% volts 
Current at heater volts = 6.3 7.85 amp 
Minimum heating time  120 sec 

Mu-Factor, Grid No.2 to Grid No.1 
for plate volts r 225, grid-No.2 
volts = 225, and plate ma. = 100. . 13 

Direct Interelectrode Capacitances:b 
Grid No.1 to plate  0.11 max. µµf 
Grid No.1 to cathode d, heater   29 mgf 
Plate to cathode & heater 0  011 max. µµf 
Grid No.1 to grid No  2   37 Pia 
Grid No.2 to plate  5.3 mia 
Grid No.2 to cathode 6, heater   1.1 max. µµf 

Mechanical: 

Operating Position  Any 
Overall Length  2.34" ± 0.06" 
Greatest Diameter (SeeDimenstonal Outline) . .   2.06" ± 0.03" 
Weight (APProx  1  3/4 lb 
Radiator  Integral part of tube 
Terminal Connections ( See Dimensional Outline): 

G1 - Grid-No.1- 
Terminal 
Contact 
Surface 

G2 -Grid-No.2-
Terminal 
Contact 
Surface 

H - Heater-
Terminal 
Contact 
Surface 

H,K-Heater-
Cathode-
Terminal 
Contact 
Surface 

P- Plate-
Terminal 
Contact 
Surface 

Air Flow: 

Air flow may be removed simultaneously with all voltages. 

Through radiator—Adequate air flow to limit the plate-
core temperature to 2500 C should be delivered by a 
blower through the radiator during the application of 
plate, grid—No.2, and grid—No.I voltages. Typical values 

indicates a change. 
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of air flow directed through the radiator to maintain the 
plate core ( See Dimensional Outline) at 2500 C with an in-
coming air temperature of 25° C and with no restrictions 
at the plate-contact flange are: 

Plate Dissipation 
(watts) 

Air Flow 
(cubic ft/min) 

Static Pressure 
(inches of water) 

100 2 0.04 
300 4 0.14 
600 II 0.66 
700 (6 0.96 

To grid-No.2, grid-No.1, cathode, and heater terminals--
A sufficient quantity of air should be directed at the 
heater terminal and allowed to flow past each of these 
terminals so that no terminal temperature exceeds the 
specified maximum value of 250° C. An air flow of 2.5 
cfm is usually adequate. Forced-air cooling of heater 
and cathode terminals is usually required during stand-by 
(heater only) operation. 

Plate-Core Temperature  250 max. °C 
Terminal Temperature ( Plate, Grid No.2, 
Grid No.1, Cathode, and Heater)   250 max. °C 

AF POWER AMPLIFIER & MODULATOR 

Maximum CCSc Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  3000 max. volts 
DC GRID-No.2 VOLTAGE  1200 max. volts 
MAX.-SIGNAL DC PLATE CURRENTd   500 max. ma 
MAX.-SIGNAL GRID-No.1 CURRENT°   100 max. ma 
MAX.-SIGNAL PLATE INPUTd  1500 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT°  25 max. watts 
PLATE DISSIPATION °  600 max. watts 

Typical CCS Push-Pull Operation: 

('sixes are for 2 tubes 

DC Plate Voltage  2700 3000 volts 
DC Grid-No.2 Voltage°   450 450 volts 
DC Grid-No.1 Voltage 

from fixed-bias source  -40 -40 volts 
Peak AF Grid-No.1-to-Grid-Nod Voltage. 80 80 volts 
Zero-Signal DC Plate Current  200 200 ma 
Max.-Signal DC Plate Current  900 1000 ma 
Zero-Signal DC Grid-No.2 Current  0 0 ma 
Max.-Signal DC Grid-No.2 Current  6 5 ma 
Effective Load Resistance 

(Plate to plate)  6000 6400 ohms 
Max.-Signal Driving Power ( Approx.) • • 0 0 watts 
Max.-Signal Power Output (Apprce  )  1400 1600 watts 

Maximum Circuit Values: 

Grid-Nod-Circuit Resistance under any condition: 
With fixed bias   15000 max. ohms 
With cathode bias   Not recommended 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



7650 

LINEAR RF POWER AMPLIFIER 

Single-Sideband Suppressed-Carrier Service 

411, Maximum DCSc Ratings, Absolute-Maximum Values: 

Up to 2215 Mc 

DC PLATE VOLTAGE  2500 max. volts 
DC GRID-No.2 VOLTAGE  1200 max. volts 
MAX.-SIGNAL DC PLATE CURRENT  500 max. ma 
MAX.-SIGNAL DC GRID-No.1 CURgENT  100 max. ma 
MAX.-SIGNAL PLATE INPUT 1250 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT   25 max. watts 
PLATE DISSIPATION   600 max. watts 

• 

• 
Typical CCS "Single-Tone" Operation: 

In grid-drive circuit at 

DC Plate Voltage  2250 2500 volts 
DC Grid-No.2 Voltage'   450 450 volts 
DC Grid-No.1 Voltage'   37 37 volts 
Zero-Signal DC Plate Current  160 160 ma 
Zero-Signal DC Grid-No.2 Current  0 0 ma 
Effective RF Load Resistance  2500 2700 ohms 
Max.-Signal DC Plate Current   450 500 ma 
Max.-Signal DC Grid-No.2 Current  4 4 ma 
Max.-Signal DC Grid-No.1 Currentg   0.05 0.05 me 
Output-Circuit Efficiency ( Arprox.) . . . 90 90 % 
Max.-Signal Driver Power Output' ( Approx.). 1 1 watt 
Max.-Signal Useful Power Output ( Approx.) . 5801 680i watts 

Typical CCS Operation with "Two-Tone Modulation"h " 

In grid-drive circuit at 30 Mc 

DC Plate Voltage  2250 2500 volts 
DC Grid-No.2 Voltage'   450 450 volts 
DC Grid-No.1 Voltage'   -37 -37 volts 
Zero-Signal DC Plate Current  160 160 ma 
Effective RF Load Resistance  2500 2700 ohms 

111,0C Plate Current at peak of envelope. . 450 500 ma 
Average DC Plate Current  315 350 ma 
DC Gr d-No.2 Current at peak of envelope . 3 4 ma 
Average DC Grid-No.2 Current  1.8 2.5 ma 
Average DC Grid-No.1 Current 0  005 0.05 ma 
Peak-Envelope Driver Power ( Approx.). 1 1 watt 
Output-Circuit Efficiency ( Approx.) . 90 90 % 
Distortion Products Level:' • Third Order   -31 -31 db 

Fifth Order   -36 -36 db 
Useful Power Output ( Approx.): 

Average   290 340 watts 
Peak Envelope   580-1 680i watts 

Maximum Circuit Values: Illir rid-No.1-Circuit Resistance under any condition: 
For fixed-bias operation  15000 max. ohms 
For cathode-bias operation  Not recommended 

...- Indicates a change. 

30 Mc 
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PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions Per tube for use 
with amaximum modulation factor ofi • Maximum CCS e Ratings, Absolute-Maxtmum Values: 

up to 1215 Mc 

DC PLATE VOLTAGE  2000 max. volts 
DC GRID-No.2 VOLTAGE  1200 max. volts 
DC GRID-No.1 VOLTAGE  -250 max. volts 
DC PLATE CURRENT  500 max. ma gib 
DC GRID-No.1 CURRENT   ma 
PLATE INPUT   100 max. 1000 max. watts 
GRID-No.2 INPUT   17 max. watts 
PLATE DISSIPATION   400 max. watts 

Typical CCS Operation: 

In cathode-drive circuit at goo e 

DC Plate Voltage  1800 2000 volts 
DC Grid-No.2 Voltage'   400 400 volts 
DC Grid-No.1 VoltageP   -45 -35 volts 
DC Plate Current  450 500 ma 
DC Grid-No.2 Current  6 8 ma 
DC Grid-No.1 Current ( Approx  )   15 12 ma 
Output-Circuit Efficiency (Approx.) 80 80 
Driver Power Output ( Approx.) q   35 35 watts 
Useful Power Output ( Approx.)   500 600.1 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
under any condition   15000 max. onms 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy' 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CGS' Ratings, Absolute-Maximum Values: 

up to 1215 Mc 
DC PLATE VOLTAGE  2500 max. volts 
DC GRID-No.2 VOLTAGE  1200 max. volts 
DC GRID-No.1 VOLTAGE  -250 max. volts 
DC PLATE CURRENT  500 max. ma 
DC GRID-No.1 CURRENT  100 max. ma 
PLATE INPUT   1250 max. watts. 
GRID-No.2 INPUT   25 max. watts 
PLATE DISSIPATION   700 max. watts 

Typical CCS Operation: 

In cathode-drive circuit at goo Mc 
DC Plate Voltage  2250 2500 volts 
DC Grid-No.2 Voltage   400 400 volts 
DC Grid-No.1 Voltage  -45 -35 volts. 
DC Plate Current  450 500 ma 
DC Grid-No.2 Current  7 8 ma 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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DC Grid-No.1 Current ( Approx  )  10 12 ma 
Output-Circuit Efficiency (Approx.) . 80 80 % II) Driver Power Output ( Approx.) ,  30 35 watts 
Useful Power Output ( Approx.)   650J 800J watts 

In cathode-drive circuit at 1215 Mc 

DC Plate Voltage  2500 volts 
DC Grid-No.2 Voltage s   400 volts 
DC Grid-No.1 Voltage  -50 volts e DC Plate Current  
DC Grid-No.2 Current  500 ma 6 ma 
DC Grid-No.1 Current ( Approx  )   10 ma 
Output-Circuit Efficiency ( Approx.)   70 % 
Driver Power Output ( Approx.) ,  80 watts 
Useful Power Output ( Approx.)   375J watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under any condition: 
For fixed-bias operation  15000 max. ohms 
For cathode-bias operation  Not recommended 

a because the cathode is subjected to considerable back bombardment as 
the frequency is increased wIth resultant Increase In temperature, the 
heater voltage should be reduc20 depending on operating conditions and 
frequency to prevent overheatlIg the cathode and resultant short life. 

• 

Measured with special shield adapter. 

C Continuous Commercial Service. 
d Averaged over any audio- frequency cycle of sine-wave form. 

Preferably obtained from a fixed supply. 

.5Ingle-Tone operation refers to that class of amplifier service in 
which the grid-No.I input consists of a monofrequency rf signal having 
constant amplitude. This signal is produced in a single-sideband 
suppressed-carrier system when a single audio frequency of constant 
amplitude is applied to the input of the system. 

O This value represents the approximate grId-No.I current obtained due 
to initial electron velocities and contact- potential effects when 
grid No.I is driven to zero volts at maximum signal. 

h Driver power output represents circuit losses and is actual power 
measured at the input to grid-No.1 circuit used. The tube driving 
power is zero watts. 

This value of useful power is measured in load of output circuit. 

'Two-Tone-modulation operation refers to that class of amplifier 
service in which the input consists of two monofrequency rf signals 
having equal peak amplitude. 

1 With maximum signal output used as a reference, and without the use of 
feedback to enhance linearity. 

a Cathode is at dc ground potential. 

▪ Obtained preferably from a separate source modulated along with the • plate supply. 
Obtained from grid-No.1 resistor or from a combination of grid-No.1 
resistor with either fixed supply or cathode resistor. 

q Driver power output includes circuit losses and feed- through power. 
It is the actual power measured at input to drive circuit. 

r Key-down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negative may be used if the positive peak of 
the audio- frequency envelope does not exceed 115 per cent of the 
carrier conditions. 

8 obtained preferably from a fixed supply, or from the plate supply 
voltage with a voltage divider. 

0 RADIO CORPORATION OF AMERICA DATA 3 
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..- CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nun. Max. 

Heater Current  1 7.4 8.3 amp • 
Direct lnterelectrode 
Capacitances: 
Grid No.1 to plate  2 - 0.11 /*if 
Grid No.1 to cathode & heater . • 2 26 32 mmf 
Plate to cathode & heater . . . • 2 - 0.011 Miif 
Grid No.1 to grid No  2   2 34 41 mmf 
Grid No.2 to plate  2 4.3 6.3 ..is • 
Grid No.2 to cathode 8, heater .   2 - 1.1 miff 

Reverse Grid-No.1 Current   1,3 - -50 Ma 
Peak Emission Current   1,4 80 - amp 
Interelectrode Leakage Resistance   5 8 - megohms 
Grid-No.1 Cutoff Voltage  1,6 - -87 volts 

Note 1: with 6.3 volts ac or dc on heater. 

Note 2: measured with special shield adapter. 

Note 3: With dc plate voltage of 2500 volts, dc grid-No.2 voltage of 
400 volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of 240 ma. 

Note 4: For conditions with 6.3 volts on heater; grid No.1. grid No.2 
and plate tied together; and pulse-voltage source of 850 peak 
volts connected between plate and cathode. Pulse duration is 
2 microseconds, pulse- repetition frequency is 60 pps, and duty 
factor is 0.00012. Read peak emission current after I minute. 

Note 5: Under conditions with tube at 20 ° Lo 30 ° C for at least 30 
minutes without any voltages applied to the tube. The minimum 
resistance between any two electrodes as measured with a 200-
volt Megger-type ohmmeter having an internal impedance of 1 
negaba, will be 8 negabas. 

Note 6: With dc plate voltage of 2500 volts, dc grid-No.2 voltage of 
400 volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of 5 ma. 

• 

SPECIAL TESTS & PERFORMANCE DATA 

Resonances in the tube mountings used in the following tests 

can cause the specified environmental conditions to produce 

greatly amplified effects. Extreme care must, therefore, be 

used in the design of the mountings to minimize resonances. II, 

Design details of mountings used by the RCA Electron Tube 
Division to perform these tests may be obtained from RCA 

Commercial Engineering, Harrison, N.J., on request. 

50-g, II-Millisecond Shock Test: 

This test is performed on sample lots of tubes to determine 

the ability of the tube to withstand the specified long— 
duration impact acceleration. Tubes are held rigid in six 

different positions in a Medium— Impact Shock Machine and 
are subjected to three blows in each position. At the end 

of this test, tubes will not show permanent or temporary 

shorts or open circuits. 

500-g, Nominal 3/4-Millisecond Shock Test: 

This test is performed on sample lots of tubes to determine", 

the ability of the tube to withstand the specified impact 

acceleration. Tubes are held rigid in four different 

-. indicates a change. 
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positions in a High- Impact Shock Machine and are subjected 

to five blows in each position. At the end of this test, 

tubes will not show permanent or temporary shorts or open 

circuits. 

5-to-2000 cps Vibration Test: 

This test is performed on sample lots of tubes to determine 

the ability of the tube to withstand variable- frequency 

vibration. With heater voltage of 6.3 volts ac or dc, dc 

plate supply voltage of 300 volts, dc grid-No.2 voltage 

adjusted to give dc plate current of 10 ma., and plate load 

resistor of 2000 ohms, the tube is vibrated along each of 

three mutually perpendicular axes ove , an 8-minute cycle 

consisting of: 

a. 5-to- 10 cps with fixed double amplitude of 0.080 inch 

± 10%. 

b. 10-to- I5 cps at fixed acceleration of 0.41 g ± 10%. 

c. 15-to- I05 cps with fixed double amplitude of 0.036 

inch ± 10%. 

d. I05-to-2000 cps at fixed acceleration of 20 g ± 10%. 

At the end of this test, tubes will net show permanent or 

temporary shorts or open circuits. 

OPERATING CONSIDERATIONS 

A suggested mounting arrangement for the 7650 is shown in 

the accompanying drawing along with alayout of the associated 

contacts. Flexible connectors are required for the plate, 

grid-No.2, grid-No.1, cathode, and heater contact surfaces. 

The maximum-rated plate and grid-No.2 voltages of this 
tube are extremely dangerous. Great care should be taken 

during theadjustment of circuits. The tube and itsassociated 

apparatus, especially all parts which may be at high potential 

e
above ground, should be housed in a protective enclosure. The 
protective housing should be designed with interlocks so that 

personnel can not possibly come in contact with any high-

potential point in the electrical system. The interlock 

devices should function to break the primary circuit of the 

high-voltage supplies when any gate or door on the protective 

housing is opened, and should prevent the closing of the 
primary circuit until the door is again locked. 

• 

• 
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',HEATER TERMINA4 
CONTACT SURFACE 

NOTE I 

NICM-1049S 

NOTE I: WITH THE CYLINDRICAL SURFACES OF THE RADIATOR 
BAND, PLATE TERMINAL, GRID-No.2 TERMINAL, GRID-No.I 

TERMINAL, HEATER-CATHODE TERMINAL, AND HEATER TERMINAL 

CLEAN, SMOOTH, AND FREE OF BURRS, THE TUBE WILL ENTER A 

GAUGE AS SHOWN IN SKETCH G,. PROPER ENTRY OF THE TUBE IS 

OBTAINED WHEN THE GRID-No.2 TERMINAL IS SEATED ON THE 

SHOULDER A- Ai . THE TUBE IS PROPERLY SEATED ON THE 
SHOULDER WHEN A 0.010" THICKNESS GAUGE 1/8" WIDE WILL NOT 

ENTER MORE THAN 1/16" BETWEEN THE SHOULDER SURFACE AND 

THE GRID-No.2 TERMINAL. THE GAUGE IS PROVIDED WITH SLOTS 

TO PERMIT MAKING MEASUREMENT OF SEATING OF GRID-No.2 
TERMINAL ON SHOULDER A-A'. 

NOTE 2: THE DIAMETEROFEACH TERMINAL IS HELD TO INDICATED 

VALUES ONLY OVER THE INDICATED MINIMUM LENGTH OF ITS 

CONTACT SURFACE. 

NOTE 8: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 

CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTOTHESE 

ANNULAR VOLUMES. DIAMETERS OF STIPPLED AREAS ABOVE AIR-

COOLED RADIATOR, PLATE-TERMINAL CONTACT SURFACE, AND 

GRID-No.2-TERMINAL CONTACT SURFACE SHALL NOT BE GREATER 

THAN ITS ASSOCIATED DIAMETER. 

• 

• 

• 

• 

• 

• 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
Er =6.3 VOLTS 
GRID-N22 VOLTS =400 
'GI =GRID-N2 I MA. 
IC2 =GRID N2 2 MA. 
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Beam Power Tube 
CERAMIC-METAL SEALS COAXIAL- ELECTRODE STRUCTURE 
"ONE-PIECE" ELECTRODE DESIGN INTEGRAL RADIATOR 
FORCED-AIR COOLED 1250-WATTS CW INPUT UP TO 1215 Mc 

MATRIX-TYPE, OXIDE-COATED, UN1POTENTIAL CATHODE 

For Use Under Severe Shock and Vibration 

GENERAL DATA 

Electrical: 

Heater, for Matrix-Type, Oxide-Coated, 
Unipotential Cathode: 
Voltage ( AC or DC)*  6.3 t 10% volts 

Current at 6.3 volts   7.5 amp 

Minimum heating time   120 sec 
Mu-Factor, Grid No.2 to Grid No.1 

for plate volts = 225, grid-No.2 
volts . 225, and plate ma. = 100 . 13 

Direct Interelectrode Capacitances: * 
Grid No.1 to plate   0.09 max. ye 
Grid No.1 to cathode di heater. . .   29 µµf 
Plate to cathode & heater  0.01 max. µµf 
Grid No.1 to grid No.2.  38 pe 

Grid No.2 to plate   5.5 µµf 
Grid No.2 to cathode di heater. 0.8 max. µµf 

Mechanical: 

Operating Position   Any 
Overall Length 2  34" ± 0.06" 
Greatest Diameter ( See Dimensional Outline). 2.06" ± 0.03" 
Weight ( Approx.)   3/4 lb 
Radiator   Integral part of tube 
Terminal Connections (See Dimensional Outline): 

GI -Grid-No.1-
Terminal 
Contact 
Surface 

G2 -Grid-No.2-
Terminal 
Contact 
Surface 

- Heater-
Terminal 
Contact 
Surface 

H,K - Heater- & 
Cathode-
Terminal 
Contact 
Surface 

P- Plate-
Terminal 
Contact 
Surface 

Air Flow: 

Air flow may be removed simultaneously with all voltages. 

Through radiator— Adequate air flow to limit the plate-

core temperature to 250° C should be delivered by a 

blower through the radiator during the application of 
plate, grid-No.2, and grid-No.I voltages. Typical values 

of air flow directed through the radiator to maintain the 

plate core ( See Dimensional Outlinelat 250° C with an in-

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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coming air temperature of 250 C and with no restrictions 

at the plate-contact flange are: 

Plate Dissipation Air Flow Static Pressure 

(watts) ( cubic ft/min) ( inches of water) 

100 2 0.04 

300 4 0.14 

600 II 0.66 
700 16 0.96 

To Grtd-No.2, Grid-No.1, Cathode, and Heater Terminals--
A sufficient quantity of air should be directed at the 

heater terminal and allowed to flow past each of these 

terminals so that no terminal temperature exceeds the 

specified maximum value of 2500 C. An air flow of 2.5 

cfm is usually adequate. Forced-air cooling of heater 

and cathode terminals is usually required during stand-by 

(heater only) operation. 

Plate-Core Temperature  250 max. °C 
Terminal Temperature ( Plate, Grid No.2, 
Grid No.1, Cathode, and Heater)   250 max. °C 

AF POWER AMPLIFIER 1‹ MODULATOR 

Maximum CCS* Ratings, Absolute-Naxtmum Values: 

DC PLATE VOLTAGE  3000 max. volts 
DC GRID- 4o.2 VOLTAGE. . . .   1200 max. volts 
MAX.-SIGNAL DC PLATE CURRENT,   500 max. ma 
MAX.-SIGNAL GRID-No.1 CURRENT.  100 max. ma 
MAX.-SIGNAL PLATE INPUTI  1500 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT,  25 max. watts 
PLATE DISSIPATION#  600 max. watts 

Typical CCS Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage  ,   2700 3000 volts 
DC Grid-No.2 Voltage   450 450 volts 
DC Grid-No.1 Voltage 

from fixed-bias source  -40 -40 volts 
Peak AF Grid-No.1-to-Grid-No.1 
Voltage   80 80 volts 

Zero-Signal DC Plate Current  200 200 ma 
Max.-Signal DC Plate Current  900 1000 ma 
Zero-Signal DC Grid-No.2 Current  0 0 ma 
Max.-Signal DC Grid-No.2 Current  6 5 ma 
Effective Load Resistance 

(Plate to plate)  6000 6400 ohms 
Max.-Signal Driving Power ( Approx.) 0 0 watts 
Max.-Signal Power Output ( Approx  )   1400 1600 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under any condition: 
With fixed bias   15000 max. ohms 
With cathode bias   Not recommended 

RADIO CORPORATION OF AMERICA 
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LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service • Maximum CCS* Ratings, Absolute-Maximum Values: 

Up to 1215 Mc 

DC PLATE VOLTAGE  2500 max. volts 
DC GRID-No.2 VOLTAGE  1200 max. volts 
MAX.-SIGNAL DC PLATE CURRENT  500 max. ma 
MAX.-SIGNAL DC GRID-No.1 CURRENT. . .   100 max. ma 
MAX.-SIGNAL PLATE INPUT   1250 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT   25 max. watts 
PLATE DISSIPATION   600 max. watts 

Typical CCS " Single-Tone"e Operation: 

/n grid-drive circuit at 30 Mc 

DC Plate Voltage  ,   2250 2500 volts 
DC Grid-No.2 Voltage*   450 450 volts 
DC Grid-No.1 Voltage  -40 -40 volts 
Zero-Signal DC Plate Current  90 100 ma 
Zero-Signal DC Grid-No.2 Current. 0 0 ma 
Effective RF Load Resistance  2500 2700 ohms 
Max.-Signal DC Plate Current  450 500 ma 
Max.-Signal DC Grid-No.2 Current. . 3 3 ma 
Max.-Signal DC Grid-No.1 Current' . 0.1 0.1 ma 
Output-Circuit Efficiency ( Approx.) 90 90 % 
Max.-Signal Driver Power Output 

(Approx.)   4 4 watts 
Max.-Signal Useful Power Output 

(Approx.)   580e 6800 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under any condition: 
With fixed bias   15000 max. ohms 
With cathode bias   Not recommended 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for use 
wlth a maximum modulation factor of 

Maximum CCS* Ratings, Absolute -Maximum Values: 

U p to 1215 MC 
DC PLATE VOLTAGE  2000 max. volts 
DC GRID-No.2 VOLTAGE  1200 max. volts 
DC GRID-No.1 VOLTAGE  -250 max. volts 
DC PLATE CURRENT  500 max. ma 

100 max. ma 
1000 max. watts 

GRID-No.2 INPUT   17 max. watts 
PLATE DISSIPATION   400 max. watts 

DC GRID-No.1 CURRENT  
PLATE INPUT   
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Typical CCS Operation: 

In cathode-drive* circuit at goo Mc 

DC Plate Voltage  1800 2000 volts 
DC Grid-No.2 Voltage?   400 400 volts 
DC Grid-No.1 VoltageT   -45 -35 volts 
DC Plate Current  450 500 ma 
DC Grid-No.2 Current  6 8 ma 
DC Grid-No.1 Current ( Approx  )   15 12 ma 
Output-Circuit Efficiency ( Approx.) 80 80 % 
Driver Power Output (Approx.)T  35 35 watts 
Useful Power Output ( Approx.)   500# 600# watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
under any condition   15000 max. ohms 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy§ 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CCS* Ratings, Absolute-Maximum Values 

Up to 1215 Mc 

DC PLATE VOLTAGE  2500 max. volts 
DC GRID-No.2 VOLTAGE  1200 max. volts 
CC GRID-No.1 VOLTAGE  -250 max. volts 
DC PLATE CURRENT  500 max. ma 
DC GRID-No.1 CURRENT  100 max. ma 
PLATE INPUT   1250 max. watts 
GRID-No.2 INPUT   25 max. watts 
PLATE DISSIPATION   700 max. watts 

Typical CCS Operation: 

In cathode-drive * circuit at goo Mc 

DC Plate Vóltage  2250 2500 volts 
DC Grid-No.2 Voltage°   400 400 volts 
DC Grid-No.1 Voltage  -45 -35 volts 
DC Plate Current  450 500 ma 
DC Grid-No.2 Current  7 8 ma 
DC Grid-No.1 Current ( Approx  )   10 12 ma 
Output-Circuit Efficiency (Approx.) 80 80 
Driver Power Output ( Approxit  30 35 watts 
Useful Power Output (Approx.)   650# 800# watts 

In cathode-drives circuit at 1225 Mc 

DC Plate Voltage  2500 volts 
DC Grid-No.2 Voltage°   400 volts 
DC Grid-No.1 Voltage  -50 volts 
DC Plate Current  500 ma 
DC Grid-No.2 Current  6 ma 
DC Grid-No.1 Current ( Approx  )   10 ma 
Output-Circuit Efficiency ( Approx.) . 70 % 
Driver Power Output ( Approx.) T  80 watts 
Useful Power Output ( Approx.)   379 watts 

RADIO CORPORATION OF AMERICA 
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Maximum Circuit Values: 

(,rid-No.1-Circuit Resistance under any condition: 
With fixed bias  15000 max. ohms 
With cathode bias  Not recommended 

A Because the cathode is subjected to considerable back bombardment as 
the frequency is Increased with resultznt increase in temperature, 
the heater voltage should be reduced depending on operating conditions 
and frequency to prevent overheating the cathode and resultant short 
life. 

e measured with special shield adapter. 

'! Continuous Commercial Service. 

y Averaged over any audio- frequency cycle of sine-wave form. 

6 Preferably obtained from a fixed supply. 

.Single-Tone operation refers to that class of amplifier service in 
which the grid-No.1 input consists of a monofrequency rf signal having 
constant amplitude. This signal is produced in a single-sideband 
suppressed- carrier system when a single audio frequency of constant 
amplitude is applied to the input of the system. 

▪ This value represents the approximate grid-No.1 current obtained due 
to initial electron velocities and contact- potential effects when 
grid No.1 is driven to zero volts at maximum signal. 

e Driver power output represents circuit losses and is actual power 
measured at the input to grid-No.1 circuit used. The tube driving 
power is zero watts. 

• This value of useful power is measured in load of output circuit. 

* Cathode is at dc ground potential. 

Obtained preferably from a separate source modulated along with the 
• plate supply. 

I Obtained from grid-No.1 resistor or from a combiration of grid-No.1 
• resistor with either fixed supply or cathode resistor. 

▪ () river power output includes circuit losses and feed- through power. 
A It is the actual power measured at input to drive circuit. 

W Key- down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negative may be used if the positive peak of 
the audio- frequency envelope does not exceed 115 per cent of the 
carrier conditions. 

O Obtained preferably from a fixed supply, or from the plate supply 
voltage with a voltage divider. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

',rote Mtn. Max. 

Heater Current  1 6.9 8.3 amp 
Direct Interelectrode 

Capacitances: 
Grid No.1 to plate  2 - 0.09 muf 
Grid No.1 to cathode 

S. heater  2 26 32 ugf 
Plate to cathode 
á heater  2 0.01 muf 

Grid No.1 to grid No  2   2 35 42 me 
Grid No.2 to plate  2 4.5 6.5 pf 
Grid No.2 to cathode 

á heater  2 - 0.8 Pe 
Reverse Grid-No.1 Current 1.3 - -50 Ma 
Peak Emission Voltage.  1,4 - 850 volts 
Interelectrode Leakage 
Resistance  5 8 - megohms 

Grid-No.1 Cutoff Voltage  1,6 - -80 volts 
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Note 5: 

7650 

Note 1: With 6.3 volts ac or dc on heater. 

Note 2: Measured with special shield adapter. 

Note 3: With dc plate voltage of 2500 volts. dc grid-No.2 voltage of 
400 volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of 240 ma. 

Note 4: For conditions with 6.9 volts on heater; grid No.1. grid No.2 
and plate tied together: and pulse- voltage source connected 
between plate and cathode. Pulse duration is 2 microseconds. 
Pulse- repetition frequency Is 60 PPS, and duty factor is 
0.00012. The voltage- pulse amplitude is adjusted until a peak 
cathode current of 80 amperes is obtained. After 1 minute at 
this value, the voltage- pulse amplitude will not exceed 850 
volts ( peak). 

Under conditions with tube at 20 0 to 300 C for at least 30 
minutes without any voltages applied to the tube. The minimum 
resistance between any two electrodes as measured with a 200-
volt Megger-type ohmmeter having an internal impedance of 1 
megohm. will be 8 megohms. 

Note 6: With dc plate voltage of 2500 volts, dc grld-No.2 voltage of 
400 volts. and dc grid-No.1 voltage adjusted to give a dc plate 
Current of S ma. 

SPECIAL TESTS & PERFORMANCE DATA 

Resonances in the tube mountings used in the following tests 

can cause the specified environmental conditions to produce 
greatly amplified effects. Extreme care must, therefore, be 

used in the design of the mountings to minimize resonances. 

Design details of mountings used by the RCA Electron Tube 

Division to perform these tests may be obtained from RCA 
Commercial Engineering, Harrison, N.J., on request. 

50-g, Il -Millisecond Shock Test: 

This test is performed on sample lots of tubes to determine 
the ability of the tube to withstand the specified long-

duration impact acceleration. Tubes are held rigid in six 
different positions in a Medium- Impact Shock Machine and 

are subjected to three blows in each position. At the end 

of this test, tubes will not show permanent or temporary 
shorts or open circuits. 

500-g, Nominal 3/4-Millisecond Shock Test: 

This test is performed on sample lots of tubes to determine 

the ability of the tube to withstand the specified impact 

acceleration. Tubes are held rigid in four different 
positions in a High- Impact Shock Machine and are subjected 

to five blows in each position. At the end of this test, 

tubes will not show permanent or temporary shorts or open 
C ircuits. 

5-to-2000 cps Vibration Test: 

This test is performed on sample lots of tubes to determine 
the ability of the tube to withstand variable- frequency 

vibration. With heater voltage of 6.3 volts ac or dc, dc 

plate supply voltage of 300 volts, dc grid-No.2 voltage of 

250 volts, grid-No.I voltage adjusted to give dc plate 
current off') ma., and plate load resistor of 2000 ohms. The 

tube is vibrated along each of three mutually perpendicular 

axes over an 8-minute sweep consisting of: 

RADIO CORPORATION OF AMERICA 
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a. 5- to- i0 cps with fixed double amolitude of 0.08 inch 

± 10%. 
b. 10-to- 15 cpsat fixed acceleration of 0.4 g ± 10%. 

c. 15- to- I05 cps with fixed double amplitude of 0.036 

inch ± 10%. 

d. 105- to-2000 cps at fixed acceleration of 20 g ± 10%. 

At the end of this test, tubes will not show permanent or 

tempo-ary shorts or open circuits. 

OPERATING CONSIDERATIONS 

A sugyested mounting arrangement for the 7650 is shown in 

the accompanying drawing along with a layout of theassociated 

contacts. Flexible connectors are required for the plate, 

grid-No.2, grid-No.1, cathode, and heater contact surfaces. 

The maximum- rated plate and grid-No.2 voltages of this 

tube are extremely dangerous. Great care should be taken 

during theadjustment of circuits. Thetube and its associated 

apparatus, especially all parts which may be at high potential 

above ground, should be housed in a protective enclosure. The 

protective housing should be designed with interlocks so that 

pe-sonnel can not possible come in contact with anyhigh-
potential point in the electrical system. The interlock 

devices should function to break the primary circuit of the 

high-voltage supplies when any gate or door on the protective 

housing is opened, and should prevent the closing of the 
primary circuit until the door is again locked. 
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NOTE I: WITH THE CYLINDRICAL SURFACES OF THE RADIATOR 

BAND, PLATE TERMINAL, GRID-No.2 TERMINAL, GRID-No.I 

TERMINAL, HEATER-CATHODE TERMINAL, AND HEATER TERMINAL 

CLEAN, SMOOTH, AND FREE OF BURRS, THE TUBE WILL ENTER A 

GAUGE AS SHOWN IN SKETCH G,. PROPER ENTRY OF THE TUBE IS 

OBTAINED WHEN THE GRID-No.2 TERMINAL iS SEATED ON THE 

SHOULDER A- A1 . THE TUBE IS PROPERLY SEATED ON THE 

SHOULDER WHEN A 0.010" THICKNESS GAUGE I/O" WIDE WILL NOT 

ENTER MORE THAN 1/16" BETWEEN THE SHOULDER SURFACE AND 
THE GRID-No.2 TERMINAL. THE GAUGE IS PROVIDED WITH SLOTS 

TO PERMIT MAKING MEASUREMENT OF SEATING OF GRID-No.2 
TERMINAL ON SHOULDER A- A'. 

NOTE 2: THE DIAMETEROFEACH TERMINAL ISHELD TO INDICATED 

VALUES ONLY OVER THE INDICATED MINIMUM LENGTH OF ITS 

CONTACT SURFACE. 

NOTE 3: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 

CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTOTHESE 
ANNULAR VOLUMES. DIAMETERS OF STIPPLED AREAS ABOVE AIR-

COOLED RADIATOR, PLATE-TERMINAL CONTACT SURFACE, AND 

GRID-No.2-TERMINAL CONTACT SURFACE SHALL NOT BE GREATER 

THAN ITS ASSOCIATED DIAMETER. 

RADIO CORPORATION OF AMERICA 
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SKETCH GI 

.050 
2.001" 

.550 
e001" 

.430" 
±.001"  

.2901 
-001" .220: 

±.00r .070" " 
:Am 

.6201LODI 
DM. 

HI 
2.110"± .002" 

DIA. 

H2 
1.800"±.0(M" 

DIA. 
H3 

1.M0" .•°°°" 

H4 
1.320t.001" 

DIA. 
ti5 

I.020 +.001" 
DIA. 

92CM-10496 

SJRFACE A- A' IS FLAT WITHIN 0.0005" PEAK TO VALLEY AND 
IS PERPENDICULAR TO THE AXIS OF THE CYLINDRICAL HOLES 
WITHIN 0.00025". 

THE AXES OF THE CYLINDRICAL HOLES H, THROUGH H6 AND THE 
AXIS OF POST P ARE COINCIDENT WITHIN 0.001.. 
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SUGGESTED MOUNTING ARRANGEMENT 
& LAYOUT OF ASSOCIATED CONTACTS 

CAT. N2 97-360* 

1.93 8" t . 001" ,  
DIA. 

1.74e*.00I",/ 
DIA. 

I.550"±.00i" A 
DIA. 

1.448" t .001 
DIA. 

.591" 

A -.040" A, 

4 f 
  .385".400" 

I.148"t.001" I Iflhl l L.I84" 
DIA. 

SEE DETAIL "A" 

TOLERANCES 6.005" 
UNLESS OTHERWISE 
SPECIFIED. 

DE TAI L "A" 

CAT. NS 97-380 8 

.020"i.010" WIDE x.400"DEEP 

b SLOTS EQUALLY SPACED 

14- .670" t.001" DIA. 

14— . 565" DIA. 

* CONTACT STRIP 
MADE BY INSTRUMENT 
SPECIALTIES CO., 
LITTLE FALLS, N.J. 

92CM-10503 
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TYPICAL PLATE CHARACTERISTICS 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS • E.r = 6.3 VOLTS : . . o 
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7651_ 

Beam Power Tube 
CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE 
"ONE-PIECE" ELECTRODE DESIGN INTEGRAL RADIATOR 
FORCED-AIR COOLED 27- KW PEAK- PULSE POWER INPUT UPTO 1215 Mc 

MATRIX-TYPE, OXIDE-COATED, UNI POTENTIAL CATHODE 

For Use under Severe Shock and Vibration 

GENERAL DATA 

Electrical: 

Heater, for Matrix-Type, Oxide-
Coated, Unipotential Cathode: 
Voltage ( AC or DC) 6  3 ± 10% volts 
Current at heater volts = 6.3 7  5 amp 
Minimum heating time  120 sec 

Mu-Factor, Grid No.2 to Gr -d No.1 
for plate volts = 225, grid-No.2 
volts = 225, and plate ma. - 100  13 

Direct Interelectrode Capacitances:a 
Grid No.1 to plate  0.13 max. of 
Grid No.1 to cathode 8, heater   29 mmf 
Plate to cathode 8, heater   0.01 max. mmf 
Grid No.1 to grid No  2   38 mgf 
Grid No.2 to plate 6  5 mgf 
Grid No.2 to cathode & heater 0  8 max. ygf 

Mechanical: 

Operating Position  Any 
Overall Length  2.34" ± 0.06" 
Greatest Diameter ( See Dimensional Outline( .   2.06" ± 0.03" 
Weight (Approx  1  3/4 lb 
Radiator  Integral part of tube 
Terminal Connections ( See Dtmenstonal Outline): 

GI-Grid-No.1- H,K - Heater- & 
Terminal Cathode-
Contact Terminal 
Surface Contact 

G2-Grid-No.2- Surface 
Terminal P- Plate-
Contact Terminal 
Surface Contact 

H - Heater- Surface 
Terminal 
Contact 
Surface 

H.K 

Air Flow: 

Air flow may be removed simultaneously with all voltages. 

Through radiator— Adequate air flow to limit the plate-core 

temperature to 2500 C should be delivered by a blower 

through the radiator during the application of heater, 
plate, grid-No.2, and grid-No.I voltages. Typical values 

of air flow directed through the radiator to maintain the 

6 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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plate core ( See Dtmensional Outline) at 2500 C with an 

incoming air temperature of 250 C and with no restrictions 

at the plate-contact flange are: 

Plate Dissipation Air Flow Static Pressure 

(watts) ( cubic ft/min) ( inches of water) 

100 2 0.04 

300 4 0.14 

600 II 0.66 

To Grid-No.2, Grid-No.1, Cathode, and Neater Terminals--
A sufficient quantity of air should be directed at the 

heater terminal and allowed to flow past each of these 

terminals so that no terminal temperature exceeds the 

specified maximum value of 2500 C. An air flow of 2.5 

cfmis usually adequate. Forced-air cooling of heater and 

cathode terminals is usually required during standby 

(heater only) operation. 

Plate-Core Temperature  250 max. 
Terminal Temperature ( Plate, Grid No.2, 
Grid No.1, Cathode, and Heater)   250 max. 

GRID-PULSED RF AMPLIFIER 
and 

GRID-AND-SCREEN-PULSED RF AMPLIFIER 

Maximum CCSb Ratings, Absolute-Maximum Values: 

For maximum "on" ttme c of so mtcroseconds 

oc 

oc 

Up to 1215 Mc 

-.-DC PLATE VOLTAGE  5000 max. volts 
DC GRID-No.2 VOLTAGE  1200 max. volts 
DC GRID-No.1 VOLTAGE  -250 max. volts 
DC PLATE CURRENT DURING PULSE   9 max. amp 
DC PLATE CURRENT  0.5 max. amp 
GRID-No.2 INPUT ( Average)   25 max. watts 
GRID-No.1 INPUT ( Average)   10 max. watts 
PLATE DISSIPATION ( Average)   600 max. watts 

Typical Operation: 

In grid-pulsed cathode-drive d circuit with rectangular-
wave pulse at 1215 Mc and with duty factor ° of 0.01 

DC Plate Voltage  3600 4000 volts 
-.Peak-Positive Grid-No.2 Voltage . 800 1000 volts 

DC Grid-No.1 Voltage  -100 -120 
DC Plate Current during pulse   8 9 
DC Plate Current  0.19 0.2 
DC Grid-No.2 Current 0  005 0.006 
DC Grid-No.1 Current  0.02 0.02 
Output-Circuit Efficiency ( Approx.) • 80 80 
Driver Power Output at peak 

of pulse ( Approx.)f   5.2 6.3 
Useful Power Output at peak 

of pulse ( Approx  )  

volts 
amp 
amp 
amp 
amp 

kw 

15 9 209 kw 

-..-tnclicates a change. 
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• 

Ingrid-and-screen-pulsedcathode-drive d circuitwith rec-
tangular-wave pulses at 1215 Mc with duty factore of2.21 

DC Plate Voltage  3600 4000 volts 
Peak Positive-Pulse Grid-No.2 Voltage 800 1000 volts 
DC Grid-No.1 Voltage  0 0 volts 
DC Plate Current during pulse   8 9 amp 
DC Plate Current 0  145 0.165 amp 
CC Grid-No.2 Current 0  003 0.006 amp 
DC Grid-No.1 Current 0  017 0.017 amp 
Output-Circuit Efficiency ( Approx.) 80 80 % 
Driver Power Output at peak 

cf pulse ( Approx.)   2.4 2.9 kw 
Useful Power Output at peak 

of pulse ( Approx  )   119 159 kw 

PLATE-AND-SCREEN- PULSED RF AMPLIFIER 0 Maximum Cee Ratings, Absolute-Maximum Values: 

For maximum "on" time' of 10 microseconds 

up to 1215 Mc 
PEAK POSITIVE-PULSE PLATE VOLTAGE. . . . 8000 max. volts 
PEAK POSITIVE-PULSE GRID-No.2 VOLTAGE. • 1200 max. volts 
DC GRID-No.1 VOLTAGE   -250 max. volts 
DC PLATE CURRENT DURING PULSE  9 max. amp 
DC PLATE CURRENT   0.12 max. amp 
GRID-No.2 INPUT ( Average)  25 max. watts 
GRID-No.1 INPUT (Average)  10 max. watts 
PLATE DISSIPATION ( Average)  600 max. watts 

Typical Operation: 

/n cathode-drive d circuit with rectangular-wave 
pulses at 1215 Mc and with duty factor° of 2.21 

Peak Positive-Pulse 
Plate Voltage  7200 8000 7200 8000 volts 

Peak Positive-Pulse 
Grid-No.2 Voltage. 800 1000 800 1000 volts 

DC Grid-No.1 Voltage 0 0 -75 -80 volts 
DC Plate Current 

during pulse   8 9 8 9 amp 
DC Plate Current   0.09 0.1 0.09 0.1 amp 
DC Grid-No.2 Current 0.003 0.008 0.003 0.004 amp 
DC Grid-No.1 Current 0.015 0.016 0.019 0.02 amp 
Output-Circuit 

Efficiency ( Approx.) 80 80 80 80 
Driver Power Output at 

peak of pulse ( Approx.)'. 1.8 2.2 4.5 5.3 kw 
Useful Power Output at 

peak of pulse ( Approx.). 22 9 289 309 399 kw 

4 Measured with special shield adapter. 
b Continuous Commercial Service. 

pulses which colgClur-tIgh,:1;r0emi lc'rocsi:Cedogt:frv:P tUieeein 
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dc plate current during the pulse may be permissible at shorter " on" 
times, and a decrease is usually required at longer "on" times. 

Pulse duration is defined as the time interval between the two points 
on the pulse at which the instantaneous value is 70 per cent of the 
peak value. The peak value isdefined as the maximum value of a smooth 
curve through the average of the fluctuations over the top portion of 
the pulse. 

d Cathode is at dc ground potential. 

e Duty factor is defined as the ratio or 'on time to total elapsed time 
in any 1000-microsecond interval. 

f Driver power output includes circuit losses and feed- through power. 
It is actual power measured at input to tube drive circuit. It will 
vary with frequency of operation and driver circuitry. 

N This value of useful power is measured in load of output circuit. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Max. 

Heater Current  1 6.9 8.3 amp 
Direct lnterelectrode Capacitances: 
Grid No.1 to plate  2 - 0.13 Auf 
Grid No.1 to cathode & heater .   2 26 32 ppf 
Plate to cathode & heater . . .   2 - 0.01 pef 
Grid No.1 to grid No  2   2 35 42 AO 
Grid No.2 to plate  2 5.5 7.5 puf 
Grid No.2 to cathode & heater .   2 0.8 mmf 

Reverse Grid-No.1 Current 1  3 - -50 µa 
Peak Emission Voltage 1  4 - 850 volts 
lnterelectrode Leakage Resistance . 5 8 - megohms 

-.-Grid-No.1 Cutoff Voltage 1  6 - -170 volts 

Note 1: With 6.3 volts ac or dc on heater. 

Note 2: Measured with special shield adapter. 

Note 3: With dc plate voltage of 2500 volts, dc grid-No.2 voltage of 
u00 volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of 200 ma. 

Note u: For conditions with 6.3 volts on heater; grid No.1, grid No.2, 
and plate tied together; and pulse-voltage source connected be-
tween plate ano cathode. Pulse duration is 2 microseconds, 
pulse- repetition frequency is 60 pps, and duty factor is 0.00012. 
The voltage-pulse amplitude is adjusted until a peak cathode 
currentof80 amperes isobtained. After 1 minute at this value, 
the voltage-pulse amplitude will not exceed 850 volts ( peak). 

Note 5: under conditions with tube at 20 ° to 30 ° C for at least 30 
minutes without any voltages applied to the tube. The minimum 
resistance between any two electrodes as measured with a 200-
volt Megger-type ohmmeter having an internal impedance of 1 
megohm, will be 8 megohms. 

Note 6: With dc plate voltage of 2500 volts, dc grid-No.2 voltage of 
800 volts, and a dc grid-No.1 voltage adjusted to give a dc 
plate current of 5 ma. 

SPECIAL TESTS & PERFORMANCE DATA 

Resonances in the tube mountings used in the following tests 

can cause the specified environmental conditions to produce 

greatly amplified effects. Extreme care must, therefore, be 

used in the design of the mountings to minimize resonances. 

Design details of mountings used by the RCA Electron Tube 

Division to perform these tests may be obtained from RCA 

Commercial Engineering, Harrison, N. J., on request. 

...Indicates a change. 
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50-g, II-Millisecond Shock Test: 

This test is performed on sample lots of tubes to determine 

the ability of the tube to withstand the specified long-

duration impact acceleration. Tubes are held rigid in six 
different positions in a Medium- Impact Shock Machineand 

are subjected to three blows in each position. At the end 

of this test, tubes will not show permanent or temporary 

shorts or open circuits. 

500-g, Nominal 3/4-Millisecond Shock Test: 

This test is performed on sample lots of tubes to determine 

the ability of the tube to withstand the specified impact 

acceleration. Tubes are held rigid in four different posi-
tions in a High- Impact Shock Machine and are subjected to 

five blows in each position. At the end of this test, tubes 

will not show permanent or temporary shorts or open circuits. 

5-to-2000 cps Vibration Test: 

-his test is performed on sample lots of tubes to determine 
the ability of the tube to withstand variable- frequency 

vibration. With heater voltage of 6.3 volts ac or dc, dc 

plate supply voltage of300 volts, dc grid-No.2 voltageadjusted.-

to give dc plate current of 10 ma., endplate load resistor of 

2000 ohms. Thetubeisvibrated along each of three mutually 
perpendicular axes over an 8-minute cycle consisting of: 

a. 5-to- 10 cps with fixed double amplitude of 0.08 inch 

t 10%. 

b. 10-to- I5 cps at fixed acceleration of 0.41 g t 10%. 

c. 15-to- I05 cps with fixed double amplitude cf 0.036 

inch t 10%. 

d. I05-to-2000 cps at fixed acceleration of 20 g t 10%. 

At the end of this test, tubes will not show permanent or 

temporary shorts or open circuits. 

OPERATING CONSIDERATIONS 

A suggested mounting arrangement for the 7651 is shown in 
the accompanying drawing along witha layout of the associated 

contacts. Flexible connectors are required for the plate, 

grid-No.2, grid-No.1, cathode, and heater contact surfaces. 

The maximum-rated plate and grid-No.2 voltages of this 

tube are extremely dangerous. Great care should be taken 

during the adjustment of circuits. The tube and its associ-

ated apparatus, especially all parts which may be at high 

potential above ground, should be housed in a protective 

enclosure. The protective housing should be designed with 

interlocks so that personnel can not possibly come in contact 

with any high-potential point in the electrical system. The 

interlock devices should functionto break the primary circuit 
of the high- voltage supplies when any gate or door on the 

protective housing is opened, and should prevent the closing 

of the primary circuit until the door is again locked. 

n- Indicates a change. 
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DIMENSIONAL OUTLINE, 
GAUGE DRAWING, and 

SUGGESTED MOUNTING ARRANGEMENT 
& LAYOUT OF ASSOCIATED CONTACTS 

shown under Type 7650 also apply to the 7651 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Beam Power Tube 

CERAM1C-METAL SEALS COAXIAL-ELECTRODE STRUCTURE 
"ONE-PIECE" ELECTRODE DESIGN INTEGRAL RADIATOR 
FORCED-AIR COOLED 27- KW PEAK- PULSE POWER INPUT UPTO 1215 Mc 

MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE 

For Use Under Severe Shock and Vibration 

GENERAL DATA 

Electrical: 

Heater, for Matrix-Type, Oxide-
Coated, Unipotential Cathode: 
Voltage ( AC or DC) 6  3 t 10% volts 
Current at 6.3 volts 7  5 amp 
Mirimum heating time  120 sec 

Mu-Factor, Grid No.2 to Grid No.1 
for plate volts = 225, grid-No.2 
volts = 225, and plate ma. - 100  13 

Direct Interelectrode Capacitances: à 
Grid No.1 to plate  0.13 max. mmf 
Grid No.1 to cathode & heater   29 mgf 
Plate to cathode & heater   0.01 max. mgf 
Gr:d No.1 to grid No  2   38 me 
Grid No.2 to plate 6  5 mgf 
Grid No.2 to cathode & heater 0  8 max. me 

Mechanical: 

Operating Position  Any 
Overall Length  2.34" ± 0.06" 
Greatest Diameter ( See Dimensional Outline) .   2.06" ± 0.03" 
Weight ( Approx  1  3/4 lb 
Radiator  Integral part of tube 
Terminal Connections ( See Dtmenstona/ Outline): 

GI-Grid-No.1- H,K-Heater- & 
Terminal Cathode-
Contact Terminal 
Surface Contact 

-Grid-No.2- Surface 
Terminal P- Plate-
Contact Terminal 
Surface Contact 

H - Heater- Surface 
Terminal 
Contact 
Surface 

Air Flow: 

Air flow may be removed simultaneously with all voltages. 

Through radiator— Adequate air flow to limit the plate-core 
temperature to 2500 C should be delivered by a blower 

through the radiator during the application of heater, 

plate, grid-No.2, and grid-No.I voltages. Typical values 
of air flow directed through the radiator to maintain the 

e RADIO CORPORATION OF AMERICA 
Ile Electron Tube Division Harrison, N. J. 
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plate core ( See Dimensional Outline) at 250 ° C with an 
incoming air temperatureof250 C and with no restrictions 

at the plate-contact flange are: 

Plate Dissipation 

(watts) 
Air Flow 

(cubic ft/min) 
Static Pressure 

(inches of water) 

100 2 0.04 

300 4 0.14 

600 II 0.66 

To Grid-No.2, Grid-No.2, Cathode, and Neater Terminals--
A sufficient quantity of air should be directed at the 

heater terminal and allowed to flow past each of these 

terminals so that no terminal temperature exceeds the 
specified maximum value of 250° C. An air flow of 2.5 

cfmis usually adequate. Forced-air cooling of heater and 

cathode terminals is usually required during standby 
(heater only) operation. 

Plate-Core Temperature  250 max. 
Terminal Temperature ( Plate, Grid No.2, 
Grid No.1, Cathode, and Heater)   250 max. °C 

OC 

GRID-PULSED RF AMPLIFIER 
and 

GRID-AND-SCREEN-PULSED RF AMPLIFIER 

Maximum CCS• Ratings, Absolute-Maximum Values: 

For maximum "on" time* of 10 microseconds 

up to 1215 Mc 

DC PLATE VOLTAGE  4000 max. volts 
DC GRID-No.2 VOLTAGE  1200 max. volts 
DC GRID-No.1 VOLTAGE  -250 max. volts 
DC PLATE CURRENT DURING PULSE   9 max. amp 
DC PLATE CURRENT  0.5 max. amp 
GRID-No.2 INPUT ( Average)   25 max. watts 
GRID-No.1 INPUT ( Average)   10 max. watts 
PLATE DISSIPATION ( Average)   600 max. watts 

Typical Operation: 

In gricl-pulsed cethede-drive# circuit with rectangular-
wave pulse at 2225 Mc and with duty factor; of 0.02 

DC Plate Voltage  3600 4000 volts 
DC Grid-No.2 Voltage  800 1000 volts 
DC Grid-No.1 Voltage  -100 -120 volts 
DC Plate Current during pulse   8 9 amp 
DC Plate Current  0.19 0.2 amp 
DC Grid-No.2 Current 0  005 0.006 amp 
DC Grid-No.1 Current  0.02 0.02 amp 
Output-Circuit Efficiency ( Approx.) 80 80 % 
Driver Power Output at peak 

of pulse ( Approx.)*   5.2 6.3 kw 
Useful Power Output at peak 

of pulse ( Approx  )   154 204 kw 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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In grid-and- screen-pulsed cathode-driveS c ircui t with rec-
tangular-wave pu/ses at 1215 Mc with duty factorSof0.01 

DC Plate Voltage  3600 4000 volts 
Peak Positive-Pulse Grid-No.2 Voltage 800 1000 volts 
DC Grid-No.1 Voltage  0 0 volts 
DC Plate Current during pulse   8 9 amp 
DC Plate Current 0  145 0.165 amp 
DC Grid-No.2 Current 0  003 0.006 amp 
DC Grid-No.1 Current 0  017 0.017 amp 
Output-Circuit Efficiency ( Approx.) 80 80 % 
Driver Power Output at peak 

of pulse ( Approx.) ,   2.4 2.9 kw 
Useful Power Output at peak 

of pulse ( Approx  )   114 154 kw 

PLATE-AND-SCREEN-PULSED RF AMPLIFIER 

Maximum MS* Ratings, Absolute-Maximum Values: 

For maximum "on" time* of 10 microseconds 

up to 2215 Mc 
PEAK POSITIVE-PULSE PLATE VOLTAGE. . . • 8000 max. volts 
PEAK POSITIVE-PULSE GRID-No.2 VOLTAGE. • 1200 max. volts 
DC GRID-No.1 VOLTAGE   -250 max. volts 
OC PLATE CURRENT DURING PULSE  9 max. amp 
DC PLATE CURRENT   0.12 max. amp 
GRID-No.2 INPUT ( Average)  25 max. watts 
GRID-No.1 INPUT ( Average)  10 max. watts 
PLATE DISSIPATION ( Average)  600 max. watts 

Typical Operation: 

In cathode-drive' circuit with rectangular-wave 
pulses at 1215 Mc and with duty factors of 0.01 

Peak Positive-Pulse 
Plate Voltage  7200 8000 7200 8000 volts 

Peak Positive-Pulse 
Grid-No.2 Voltage. 800 1000 800 1000 volts 

DC Grid-No.1 Voltage 0 0 -75 -80 volts 
DC Plate Current 
during pulse   8 9 8 9 amp 

DC Plate Current   0.09 0.1 0.09 0.1 amp 
DC Grid-No.2 Current 0.003 0.008 0.003 0.004 amp 
DC Grid-No.1 Current 0.015 0.016 0.019 0.02 amp 
Output-Circuit 

Efficiency ( Approx.) . . 80 80 80 80 
Driver Power Output at 

peak of pulse ( Approx.)  1.8 2.2 4.5 5.3 kw 
Useful Power Output at 

peak of pulse ( Approx.). 224 284 304 394 kw 

Measured with special shield adapter. 

• Cant i nuous Comnerc i al Sera i ce. 

* ;Ts .= ggCegu”nr::cogUlAggPgteve. theerVe.l 
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dc plate current during the pulse may be permissible at shorter " on" 
times. and a decrease is usually required at longer "on" times. 

Pulse duration is defined as the time interval between the two points 
on the pulse at which the instantaneous value is 70 per cent of the 
peak value. The peak value isdefined as the maximum value of a smooth 
curve through the average of the fluctuations over the top portion of 
the pulse. 

Cathode is at dc ground potential. 

é Duty factor is defined as the ratio of on time to total elapsed time 
in any 1000-microsecond interval. 

4 Driver power output includes circuit losses and feed- through power. 
It is actual power measured at input to tube drive circuit. It will 
vary with frequency of operation and driver circuitry. 

4 This value of useful power is measured in load of output circuit. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nth. Max. 

Heater Current  1 6.9 8.3 amp 
Direct lnterelectrode Capacitances: 
Grid No.1 to plate  2 - 0.13 piaf 
Grid No.1 to cathode & heater .   2 26 32 muf 
Plate to cathode (3( heater . . .   2 - 0.01 mgf 
Grid No.1 to grid No  2   2 35 42 me 
Grid No.2 to plate  2 5.5 7.5 fflf 

Grid No.2 to cathode & heater .   2 - 0.8 me 
Reverse Grid-No.1 Current 1  3 - -50 ma 
Peak Emission Voltage 1  4 - 850 volts 
lnterelectrode Leakage Resistance . 5 8 - megohms 
Grid-No.1 Cutoff Voltage 1  6 - -150 volts 

Note 1: With 6.3 volts ac or dc on heater. 

Note 2: Measured with special shield adapter. 

Note 3: With dc plate voltage of 2500 volts. DC grid-No.2 voltage of 
400 volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of 240 ma. 

Note 4: For conditions with 6.3 volts on heater; grid No.1. grid No.2. 
and plate tied together; and pulse-voltage source connected be-
tween plate and cathode. Pulse duration is 2 microseconds. 
pulse- repetition frequency s60 pps, and duty factor is 0.00012. 
The voltage-pulse amplitude is adjusted until a peak cathode 
currentof80 amperes is obtained. After 1 minute at this value, 
the voltage-pulse amplitude will not exceed 850 volts ( peak). 

Note 5: Under conditions with tube at 200 to 10 0 C for at least 30 
minutes without any voltages applied to the tube. The minimum 
resistance between any two electrodes as measured with a 200-
volt Megger-type ohmmeter having an internal impedance of 1 
megohm, will be 8 megohms. 

Note 6: With dc plate voltage of 2500 volts, dc grid-No.2 voltage of 
400 volts, and a dc grid-No.1 voltage adjusted to give a dc 
plate current of 5 ma. 

SPECIAL TESTS & PERFORMANCE DATA 

Resonances in the tube mountings used in the following tests 

can cause the specified environmental conditions to produce 

greatly amplified effects. Extreme care must, therefore, be 

used in the design of the mountings to minimize resonances. 

Design details of mountings used by the RCA Electron Tube 

Division to perform these tests may be obtained from RCA 

Commercial Engineering, Harrison, N. J., on request. 

RADIO CORPORATION OF AMERICA 
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50-g, Il -Millisecond Shock Test: 

This test is performed on sample lots of tubes to determine 

the ability of the tube to withstand the specified long-

duration impact acceleration. Tubes are held rigid in six 

different positions in a Medium- Impact Shock Machineand 

are subjected to three blows in each position. At the end 

of this test, tubes will not show permanent or temporary 

shorts or open circuits. 

500-g, Nominal 3/4-Millisecond Shock Test: 

This test is performed on sample lots of tubes to determine 

the ability of the tube to withstand the specified impact 

acceleration. Tubes are held rigid in four different posi-

tions in a High- Impact Shock Machine and are subjected to 

five blows in each position. At the end of this test, tubes 

will not show permanent or temporary shorts or open circuits. • 5-to-2000 cps Vibration Test: 
This test is performed on sample lots of tubes to determine 

the ability of the tube to withstand variable- frequency 

vibration. With heater voltage of 6.3 volts ac or dc, dc 

plate supply voltage of 300 volts, dc grid-No.2 voltage of 
250 volts, grid-No.I voltage adjusted to give dc plate 

current of 10 ma., and plate load resistor of 2000 ohms. 

The tJbe is vibrated along each of three mutually perpen-

dicular axes over an 8-minute sweep consisting of: 

a. 5-to- I0 cps with fixed double amplitude of 0.08 inch 

± 10%. 

b. 10-to- 15 cps at fixed acceleration of 0.41 g ± 10%. 

c. 15-to- I05 cps with fixed double amplitude cf 0.036 

inch ± 10%. 

d. I05-to-2000 cps at fixed acceleration of 20 g ± 10%. 

At the end of this test, tubes will not show permanent or 

temporary shorts or open circuits. 

OPERATING CONSIDERATIONS 

A suggested mounting arrangement for the 7651 is shown in 

the accompanying drawing along witha layout of the associated 

contacts. Flexible connectors are required for the plate, 

grid-No.2, grid-No.1, cathode, and heater contact surfaces. 

The maximum-rated plate and grid-go.2 voltages of this 

tube are extremely dangerous. Great care should be taken 

during the adjustment of circuits. The tube and its associ-

ated apparatus, especially all parts which may be at high 

potential above ground, should be housed in a protective 

enclosure. The protective housing should be designed with 

interlocks so that personnel can not possibly come in contact 

with ary high-potential point in the electrical system. The 

interlock devices should function to break the primary circuit 

of the high-voltage supplies when any gate or door on the 

protective housing is opened, and should prevent the closing 

of the primary circuit until the door is again locked. 

RADIO CORPORATION OF AMERICA 
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7651 

DIMENSIONAL OUTLINE, 
GAUGE DRAWING, and 

SUGGESTED MOUNTING ARRANGEMENT 
& LAYOUT OF ASSOCIATED CONTACTS 

shown under Type 7650 also apply to the 7651 

RADIO CORPORATION OF AMERICA 
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TYPICAL CHARACTERISTICS 
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7842  

Beam Power Tube 
CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE 
NONE- PIECE' ELECTRODE DESIGN INTEGRAL CONDUCTION CYLINDER 
CONDUCTION COOLED 180-WATTS CWINPUT UP TO 12I5Mc 

MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE 

For Use at Frequencies up to 2000 
Mc under Severe Shock and Vibration 

GENERAL DATA 

Electrical: 

Heater, for Matrix-Type, Oxide-Coated, 
Unipotential Cathole: 
Voltage ( AC or DC)   6.3 ± 10% volts 
Current at heater volts = 6  3   3.2 amp.. 
Minimum heating time   60 sec 

Mu-Factor, Grid No.2 to Grid No.1 
for plate volts = 250, grid-No.2 volts 
= 250, and plate ma. = 100   18 

Direct lnterelectrode Capacitances:* 
Grid No.1 to plate   0.065 max. µµf 
Grid No.1 to cathode & heater  14 mef 
Plate to cathode & heater  0.019 max. me 
Grid No.1 to grid No.2   19 ugf 
Grid No.2 to plate   4.5 ge 
Grid No.2 to cathode & heater  1.3 max. µµf 

Mechanical: 

Operating Position  Any 
Overall Length   1.885" +0.70" - 0.80" 
Greatest Diameter (See Dimensional Outline)   1.119" 
Weight ( Approx.)   2 oz 
Socket: 

For frequencies up to about 400 Mc  * 
For use at higher frequencies. . . See Mounting Arrangement 

Terminal Connections ( See Dimensional Outline): 

GI -Grid-No.1- H,K- Heater-
Terminal Cathode-
Contact u Terminal 
Surface Contact 

G2 -Grid-No.2- Surface 
Terminal P- Plate-
Contact Terminal 
Surface Contact 

H - Heater- Surface 
Terminal 
Contact 
Surface 

Thermal: 

Conduction-Cylinder Temperature  250 max. °C 
Seal Temperature ( Plate, grid No.2, 

grid No.1, cathode, and heater)  250 max. °C 
.-indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA I 

9-62 
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Cooling, Conduction: 
The conduction cylinder must be thermally coupled to a con-

stant-temperature device ( heat sink--solid or liquid) to 

limit theconduction cylinder to the specified maximum value 

of 2500 C. The plate, grid-No.2, grid-No.1, cathode, and 

heater terminals may also require coupling to the heat sink 

to limit their respective seal temperature to the specified 

maximum value of 2500 C. 

AF POWER AMPLIFIER & MODULATOR -- Class AO 

Maximum CCSS Ratings, Absolute—Naxtmum Values: 

DC PLATE VOLTAGE  1000 max. volts 
DC GRID-No.2 VOLTAGE  300 max. volts 
MAX.-SIGNAL DC PLATE CURRENT*   180 max. ma 
MAX.-SIGNAL PLATE INPUT*  180 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT* 4  5 max. watts 
PLATE DISSIPATION*  4 

Typical CCS Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage  650 850 volts 
DC Grid-No.2 Voltages   300 300 volts 
DC Grid-No.1 Voltage from 

fixed-bias source   -15 -15 volts 
Peak AF Grid-No.1-to-Grid-No.1 
VoltageS  30 30 volts 

Zero-Signal DC Plate Current  80 80 ma 
Max.-Signal DC Plate Current  200 200 ma 
Zero-Signal DC Grid-No.2 Current. . 0 0 ma 
Max.-Signal DC Grid-No.2 Current. . 20 20 ma 
Effective Load Resistance 

(Plate to plate)  4330 7000 ohms 
Max.-Signal Driving Power ( Approx.) 0 0 watts 
Max.-Signal Power Output ( Approx.). 50 60 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under any condition:* 
For fixed-bias operation  30000 max. ohms 
For cathode-bias operation  Not recommended 

AF POWER AMPLIFIER & MODULATOR -- Class Ake 

Maximum CCS4 Ratings, Absolute-Maxlmum Values: 

DC PLATE VOLTAGE  1000 max. volts 
DC GRID-No.2 VOLTAGE  300 max. volts 
MAX.-SIGNAL DC PLATE CURRENT*   180 max. ma 
MAX.-SIGNAL DC GRID-No.1 CURRENT4   30 max. ma 
MAX.-SIGNAL PLATE INPUT*  180 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT. 4  5 max. watts 
PLATE DISSIPATION*  

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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• 

• 

• 

• 

• 

• 

Driver Power Output ( Approx.) 0 . . 3 3 5 watts 
Useful Power Output ( Approx.) . . 23 80 40 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under 
any condition   300009 max. ohms 

• 
Because the cathode is subjected to considerable tack bombardment as 
the frequency is increased with resultant increase in temperature, the 
heater voltage should be reduced depending on operating conditions and 
frequency to prevent overheating the cathode and resultant short life. 

• Measured with special shield adapter. 

* For socket to se used with toe 7842, consult manufacturers such as 
J-V-N Microwave Company, 9300 West 47th Street, Brookfield, Illinois; 
E.F. Johnson Company, Waseca, Minnesota; Collins Radio Company, 855 
35th Street North, Cedar Rapids, lowa;andJettron Products, Route 10, 
Hanover, New Jersey. 

• Subscript 1 indicates that grid-No.1 current does not flow during any 
part of the input cycle. 

Continuous Commercial Service. 

4 Averaged over any audio-frecuency cycle of sine-wave form. 

é Maximum plate dissipation is a function of the maximum plate input, 
efficiency of the class of service, and the effectiveness of the 
cooling system. See Cooling, Conduction under General Data, and also 
Cooling Considerations. 

• Preferably obtained from a fixed supply. 

• The driver stage should be capable of supplying the 110.0 grids of the 
Class AB1 stage with the specified driving voltage at low distortion. 

The resistance introduced into the grid-Not circuit by the input 
coupling should be held to a low value. In no case should it exceed 
the specified maximum value. Transformer- or impedance-coupling 
devices are recommended. 

• Subscript 2 indicates that grid-No.I current flows during some part 
of the input cycle. 

Driver stage should be capable of supplying the specified driving 
power at low distortion to the 110.1 grids of the A82 stage. To 
minimize distortion, the effective resistance per grid-No.1 circuit 
of the AB2 stage should be held at a low value. For this purpose. 
the use of transformer coupling is recommended. 

'Single-Tone' operation refers to that class of amplifier service in 
which the grid-No.1 input consists ofamonofrequescy rf signal having 
constant amplitude. This signal is produced in a single-sideband 
suppressed-carrier system when a single audio frequency of constant 
amplitude is applied to the input of the system. 

Obtained preferably from a separate source modulated along with the 
plate supply. 

O Obtained from grid-No.1 resistor or from a combination of grid-No.1 
resistor with either fixed supply or cathode resistor. 

• The driver stage is required to supply tube losses and rf-circuit 
losses. It should be designed to provide an excess of power above 
the indicated values to take care of variations in line voltage, 
components, initial tube characteristics, and tube characteristics 
during life. 

9 If this value is insufficient to provide adequate bias, the additional 
required bias must be supplied by a cathode resistor or fixed supply. 

AA Key-down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negative may be used if : he positive peak of 
the audio- frequency envelope does not exceed 115 per cent of the 
carrier conditions. 

00 Obtained preferably from a fixed supply, or from the plate supply 
voltage with a voltage divider. 

** Obtained from fixed supply, by grid-No.1 resistor, bycathode resistor. 
or by combination methods. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

..1. Heater Current  1 2.90 3.55 amp e 
2. Direct Interelectrode 

Capacitances: 
Grid No.1 to plate  2 - 0.065 ggf 
Grid No.1 to cathode 

& heater  2 11.8 15.2 micf 
Plate to cathode 

& heater  2 - 0.019 pef 4110 
Grid No.1 to grid No  2   2 17.3 21.9 mgf 

Grid No.2 to plate  2 4 5.1 Attf 
Grid No.2 to cathode 
& heater  2 - 1.3 µgf 

-.-3. Grid-No.1 Voltage   1,3 -6 -18 volts 
4. Reverse Grid-No.1 Current 1,3 -20 ga 
5. Grid-No.2 Current   1,3 -8 2 ma 4110 
6. Peak Emission Voltage   1,4 - 400 volts 
7. Interelectrode Leakage 

Resistance  5 1 - megohm 
8. Useful Power Output   6 80 watts 

Note 1: with 6.3 volts ac or dc on heater. 

Note 2: Measured with special shield adapter. 

Note 3: With dc voltage of 1000 volts, dc grid-No.2 voltage of 300 
volts, and dc grid-No.1 voltage adjusted to give a tic plate 
current of 115 ma. 

Note 4: For conditions with 6.3 voltson heater; grid No.1, grid NO.2, 
and plate tied together; and pulse-voltage source connected 
between plate and cathode. Pulse duration is 2 microseconds, 
pulse-repetition frequency is 60 pps, and duty factor is 
0.00012. The voltage-pulse amplitude sadjusted until a peak 
cathode current of 10 amperes is obtained. After 1 minute at 
this value, the voltage-pulse amplitude will not exceed 400 
volts ( peak). 

Note 5: under conditions with tube at 200 to 30 0 c for at least 30 
minutes without any voltages applied to the tube. The minimum 
resistance between any two adjacent electrodes as measured 
with a 200-volt Nagger-type ohmmeter having an internal 
impedance of 1 megohm, will be i rnegohm. 

Note 6: ln a single-tube, grid-driven, coaxial-cavity, class-C-ampli-
f ier circuit at 400 mc and for conditions with 5.7 volts ac 
or dc on heater, dc plate voltage of 1000 volts, dc grid-No.2 • 
voltage of 300 volts. grid-No.1 resistor adjustable between 
1000 and 10.000 ohms, dc plate current of 180 ma. maximum, dc 
grid-No.1 current of 20 ma. Ma% ¡ Muff', and driver power output 
Of 3 watts. 

SPECIAL TESTS & PERFORMANCE DATA 

Resonances in the tube mountings used in the following tests 41, 

can cause the specified environmental conditions to produce 

greatly amplified effects. Extreme care must, therefore, be 

used in the design of the mountings to minimize resonances. 

Design details of mountings used by the RCA Electron Tube 

Division to perform these tests may be obtained from RCA 

Commercial Engineering, Harrison, N.J., on request. 

50-g, II-Millisecond Shock Test: 

This test is performed on sample lots of tubes to determine 11, 

the ability of the tube to withstand the specified long-

-.Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Beam Power Tube 

• CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE 
"ONE-PIECE" ELECTRODE DESIGN INTEGRAL CONDUCTION CYLINDER 
CONDUCTION COOLED 180-WATTS CW INPUT UP TO 1215 Mc 

MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE 

For Use at Frequencies up to 2000 
Mc Under Severe Shock and Vibration 

1111>Electrical: 

Heater, for Matrix-Type, Oxide-Coated, 
:in:potential Cathole: 
Voltage ( AC or DC) '  6.3 t 10% volts 
Current at 6.3 volts   3 amp 
Minimum heating time   60 sec gru-Factor, Grid No.2 to Grid No.1 
for plate volts = 250, grid-No.2 volts 
= 250, and plate ma - 100   18 

Direct 1nterelectrode Capacitances:* 
Grid No.1 to plate   0.065 max. Mmf 

yef Grid No.1 to cathode & heater  14 0.019 max. 
Plate to cathode & heater  f me 
Grid No.1 to grid No.2   19 me 
Grid No.2 to plate   4.5 µLa 
Grid No.2 to cathode & heater  1.3 max. pif 

• 

• 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Overall Length   1.885" + 0.70" - 0.80" 
Greatest Diameter ( See Dimenstonal Outline)   1.119" 
Weight (Approx.)   2 oz 
Socket: 

For frequencies up to about 400 Mc 
For use at higher frequencies. . . See Mounting Arrangement 

Terminal Connections ( See Dimensional Outline): 

GI-Grid-No.1-
Terminal 
Contact 
Surface 

G2-Grid-No.2-
Terminal 
Contact 
Surface 

H - Heater-
Terminal 
Contact 
Surface 

H,K - Heater- & 
Cathode-
Terminal 
Contact 
Surface 

P- Plate-
Terminal 
Contact 
Surface 

Thermal: 

o Conduction-Cylinder Temperature  250 max. °C 
Seal Temperature ( Plate, grid No.2, 

grid Yo.1, cathode, and heater)  250 max. °C 

!(11 )1) RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA I 
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Cooling, Conduction: 
The conduction cylinder must be thermally coupled to a con-
stant-temperature device ( heat sink--solid or liquid) to 

limit theconduction cylinder to the specified maximum value 
of 250° C. The plate, grid-No.2, grid-No. I, cathode, and 

heater terminals may also require coupling to the heat sink 

to limit their respective seal temperature to the specified 
maximum value of 250° C. 

AF POWER AMPLIFIER & MODULATOR -- Class AO 

Maximum GCS; Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  1000 max. volts 
DC GRID-No.2 VOLTAGE  300 max. volts 
MAX.-SIGNAL DC PLATE CURRENT4   180 max. ma 
MAX.-SIGNAL PLATE INPUT*  180 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT4 4  5 max. watts 
PLATE DISSIPATION*   ink 4 

II, 
Typical CCS Push-Pull Operation: 

Values are for a tubes 

DC Plate Voltage  650 850 volts 
DC Grid-No.2 Voltages   300 300 volts 
DC Grid-No.1 Voltage from 

fixed-bias source   -15 -15 volts 
Peak AF Grid-No.1-to-Grid-No.1 
Voltagew  30 30 volts 

Zero-Signal DC Plate Current  80 80 ma 
Max.-Signal DC Plate Current  200 200 ma 
Zero-Signal DC Grid-No.2 Current. 0 0 ma 
Max.-Signal DC Grid-No.2 Current. 20 20 ma 
Effective Load Resistance 

(Plate to plate)  4330 7000 ohms 
Max.-Signal Driving Power ( Approx.) • 0 0 watts 
Max.-Signal Power Output ( Approx.). • 50 80 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under any condition:* 
For fixed-bias operation  30000 max. ohms 
For cathode-bias operation  Not recommendei 

AF POWER AMPLIFIER & MODULATOR -- Class Alie 

Maximum CCS4 Ratings, Absolute-Maxtmum Values: 

DC PLATE VOLTAGE  1000 max. volts 
DC GRID-No.2 VOLTAGE  300 max. volts 
MAX.-SIGNAL DC PLATE CURRENT*   180 max. ma 
MAX.-SIGNAL DC GRID-No.1 CURRENT4   30 max. ma 
MAX,-SIGNAL PLATE INPUT.  180 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT4 4  5 max. watts 
PLATE DISSIPATION,  4 

• 

• 

• 

• 
RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Typical CCS Push-Pull Operation: 

111, 

Values are for 2 tubes 

0C Plate Voltage  650 850 volts 
DC Grid-No.2 Voltage*   300 300 volts 
DC Grid-No.1 Voltage from 

fixed-bias source   -15 -15 volts 
Peak AF Grid-No.1-to-Grid-No.1 
Voltage   46 46 volts 111,Zero-Signal DC Plate Current  80 80 ma 

Max.-Signal DC Plate Current  355 355 ma 
Zero-Signal DC Grid-No.2 Current. .   0 0 ma 
Max.-Signal DC Grid-No.2 Current. .   25 25 ma 
Max.-Signal DC Grid-No.1 Current. .   15 15 ma 
Effective Load Resistance 

(Plate to plate)  2450 3960 ohms 
Max.-Signal Driving Power ( Approx.)t  0.3 0.3 watt 

111,Max.-Signal Power Output ( Approx.).   85 140 watts 

LINEAR RF POWER AMPLIFIER 
Single—Sideband Suppressed—Carrier Service 

Maximum CCS4 Ratings, Absolute—Maxtmum Values: 

upto1215 Mc 

DC PLATE VOLTAGE  1000 max. volts 
DC GRID-No.2 VOLTAGE  300 max. volts 
MAX.-SIGNAL DC PLATE CURRENT  180 max. ma 
MAX.-SIGNAL DC GRID-No.1 CURRENT. . 30 max. ma 
MAX.-SIGNAL PLATE INPUT   180 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT   4.5 max. watts 
PLATE DISSIPATION   4 

Typical CCS Class Alli "Single-Tone" Operation: 

U p to 6o Mc 

DC Plate Voltage  650 850 volts illir Grio-No.2 Voltages   300 300 volts 
DC Grid-No.1 Voltage  -15 -15 volts 
Zero-S'gnal DC Plate Current  40 40 ma 
Zero-Signal DC Grid-No.2 Current  0 0 ma 
Effective RF Load Resistance  2165 3500 ohms 
Max.-Signal DC Plate Current  100 100 ma 
Max.-Signal DC Grid-No.2 Current  10 10 ma 
Max.-Signal DC Grid-No.1 Current  0 0 ma 111,Max.-Signal Peak RF Grid-No.1 Voltage . 15 15 volts 
Max.-Signal Driving Power ( Approx.) . . 0 0 watts 
Max.-Signal Power Output ( Approx  )   25 40 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under any condition: 
For fixed-bias operation  30000 max. ohms 

e For cathode-bias operation  Not recommended 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. j. 
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PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for use 
with a maximum modulation factor of 1 

Maximum CCS é Ratings, Absolute—Maximum Values: 

up to 1215 Nc 
DC PLATE VOLTAGE  800 max. volts 
DC GRID-No.2 VOLTAGE  300 max. volts 
DC GRID-No.1 VOLTAGE  -100 max. volts 
DC PLATE CURRENT  150 max. ma 
DC GRID-No.1 CURRENT  . 30 max. ma 
PLATE INPUT   120 max. watts 
GRID-No.2 INPUT   3 max. watts 
PLATE DISSIPATION   4 

Typical CCS Operation: 

At 400 MC 

DC Plate Voltage  400 700 volts. 
DC Grid-No.2 Voltage*   200 250 volts 
DC Grid-No.1 Voltage°   -20 -50 volts 
DC Plate Current  100 130 ma 
DC Grid-No.2 Current  5 10 ma 
DC Grid-No.1 Current  5 10 ma 
Driver Power Output ( Approx.) 0 . 2 3 watts 
Useful Power Output ( Approx.) . 16 45 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under 
any condition   300009 max. ohms 

• 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy" 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CCS 1 Ratings, Absolute—Maximum Values: 

up to 1215 Nc 
DC PLATE VOLTAGE  1000 max. volts. 
DC GRID-No.2 VOLTAGE  300 max. volts 
DC GRID-No.1 VOLTAGE  -100 max. volts 
DC PLATE CURRENT  180 max. ma 
DC GRID-No.1 CURRENT  30 max. ma 
PLATE INPUT   180 max. watts 
GRID-No.2 INPUT   4.5 max. watts11, 
PLATE DISSIPATION   4 

Typical CCS Operation: 

At 400 Mc At 1215 /lc 

DC Plate Voltage  400 900 900 volts 
DC Grid-No.2 Voltage". . .   200 300 300 volts 
DC Grid-No.1 Voltage**. . .   -35 -30 -22 volts. 
DC Plate Current  150 170 170 ma 
DC Grid-No.2 Current  5 1 1 ma 
DC Grid-No.1 Current  3 10 4 ma 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Driver Power Output ( Approx.)°. . 3 3 5 watts 
Useful Power Output ( Approx.) . . 23 80 40 watts • Maximum Circuit Values: 
Grid-No.1-Circuit Resistance under 

any condition   3000e max. ohms 

• 

e 

• 

• 

• 

• 
Because the cathode is subjected to considerable back bombardment as 
the frequency is increased with resultant increase in temperature, the 
heater voltage should be reduced depending on operating conditions and 
frequency to prevent overheating the cathode and resultant short life. 

• Measured with special shield adapter. 

* For socket to be used with the 7842, consult manufacturers such as 
J-V-M Microwave Company, 9300 West 47th Street, Brookfield, Illinois; 
E.F. Johnson company, Waseca, Minnesota; Collins Radie Company. 855 
35th Street North, Cedar Rapids, Iowa; andJettron Products. Route SO, 
Hanover, New Jersey. 

• Subscript 1 indicates that grid-No.1 current does not flow during any 
part of the input cycle. 

Continuous Commercial Service. 

4 Averaged over any audio- frequency cycle of sine-wave form. 

4 Maximum plate dissipation is a function of the maximum plate input, 
efficiency of the class of service, and the effectiveness of the 
cooling system. See Cooling, Conduction under Genera& Data, and also 
Cooling Considerations. 

• Preferably obtained from a fixed supply. 

• The driver stage should be capable of supplying the No.1 grids of the 
Class 481 stage with the specified driving voltage at low distortion. 

" The resistance introduced into the grid-No.1 circuit by the input 
coupling should be held to a low value. In no case should it exceed 
the specified maximum value. Transformer- or impedance-coupling 
devices are recommended. 

• Subscript 2 indicates that grid-No.1 current flows during some part 
of the input cycle. 

Driver stage should be capable of supplying the specified driving 
power at low distortion to the No.1 grids of the 482 stage. To 
minimize distortion, the effective resistance per grid-No.1 circuit 
of the Aflz stage should be held at a low value. For this purpose, 
the use of transformer coupling is recommended. 

.Single- Tone. operation refers to that class of amplifier service in 
which the grid-No.1 input consists ofamonofrequency rf signal having 
constant amplitude. This signal is produced in a single-sideband 
suppressed-carrier system when a single audio frequency of constant 
amplitude is applied to the input of the system. 

Obtained preferably from a separate source medulated along with the 
plate supply. 

O Obtained from grid-Mel resistor or from a combination of grid-No.1 
resistor with either fixed supply or cathode resistor. 

O The driver stage is required to supply tube losses and rf-circuit 
losses. It should be designed to provide an excess of power above 
the indicated values to take care of variations in line voltage, 
components, initial tube characteristics, and tube characteristics 
during life. 

✓ If this value is insufficient to provide adequate bias, the additional 
required bias must be supplied by a cathode resistor or fixed supply. 

AA 
Key-down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negative may he used if the positive peak of 
the audio- frequency envelope does not exceed 115 per cent of the 
carrier conditions. 

• Obtained preferably from a fixed supply, or from the plate supply 
voltage with a voltage divider. 

** Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, 
or by combination methods. 

RADIO CORPORATION OF AMERICA 
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Max. 

1. Heater Current  1 2.74 3.35 amp. 
2. Direct Interelectrode 

Capacitances: 
Grid No.1 to plate  2 - 0.065 me 
Grid No.1 to cathode 

& heater  2 11.8 15.2 puf 

Plate to cathode 
& heater  2 - 0.019 guf e 

Grid No.1 to grid No  2   2 17.3 21.9 µµf 
Grid No.2 to plate  2 4 5.1 mgf 
Grid No.2 to cathode 

& heater  2 - 1.3 mgf 
3. Grid-No.1 Voltage   1,3 -6 -15 volts 
4. Reverse Grid-No.1 Current   1,3 - -20 Pa 
5. Grid-No.2 Current   1,3 -8 2 ma. 
6. Peak Emission Voltage   1,4 - 400 volts 
7. Interelectrode Leakage 

Resistance  5 1 - megohm 
8. Useful Power Output   6 80 - watts 

Note I: with 6.3 volts ac or dc on heater. 

Note 2: Measured with special shield adapter. 

Note 3: with dc voltage of 1000 volts, dc grid-No.2 voltage of 300 
volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of 115 ma. 

Note A: For conditions with 6.3 voltsonheater; grid No.1, grid No.2. 
and plate tied together; and pulse-voltage source connected 
between plate and cathode. pulse duration is 2 microseconds, 
pulse- repetition frequency is 60 pps, and duty factor is 
0.00012. The voltage-pulse amplitude is adjusted until a peak 
cathode current of 10 amperes is obtained. After 1 minute at 
this value, the voltage-pulse amplitude will not exceed 000 
volts ( peak). 

Note 5: under conditions with tube at 20° to 30° C for at least 30 
minutes without any voltages applied to the tube. The minimum 
resistance between any two adjacent electrodes as measured 
with a 200-volt Megger-type ohmmeter having an internal 
impedance of 1 megohm, will be 1 megohm. 

Note 6: In a single- tube, grid-driven, coaxial-cavity, class-c-ampli -
tier circuit at 000 Mc and for conditions with 5.7 volts ac 
or dc on heater. dc plate voltage of 1000 volts, dc grid-No.2 
voltage of 300 volts, grid-No.1 resistor adjustable between 
1000 and 10,000 ohms, dc plate current of 180 ma. maximum, dc 
grid-mo.1 current of 70 ma. maximum, and driver power output 
of 3 watts. 

SPECIAL TESTS & PERFORMANCE DATA 

Resonances in the tube mountings used in the following tests 

can cause the specified environmental conditions to produce 

greatly amplified effects. Extreme care must, therefore, be 

used in the design of the mountings to minimize resonances. 

Design details of mountings used by the RCA Electron Tube 

Division to perform these tests may be obtained from RCA 

Commercial Engineering, Harrison, N.J., on request. 

60- 9, II -Millisecond Shock Test: 

This test is performed on sample lots of tubes to determine 

the ability of the tube to withstand the specified long-

. 

• 

• 
RADIO CORPORATION OF AMERICA 
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duration impact acceleration. Tubes are held rigid in six 

e
different positions in a Medium- Impact Shock Machine and are 
subjected to three blows in each position. At the end of 

this test, tubes are required to meet the limits for items 1, 

3, 4, 7, and 8 under Characteristics Range Values for Equip-

ment Design. 

500-9, Nominal 3/4-Millisecond Shock Test: 

This test is performed on sample lots of tubes to determine 

410 the ability of the tube to withstand the specified impact 
acceleration. Tubes are held rigid in four different positions 

in alligh-Impact Shock Machine and are subjected to five blows 

in cace position. At theend of this test, tubes are required 
to meet the limits for items I, 3. 4, 7, and 8 under Charac-

teristics Range Values for Equipment Design. 

•
5-to-2000 cps Vibration Test: 

This test is performed on sample lots of tubes to determine 

the ability of the tube to withstand variable-frequency vi-

bration. With heater voltage of 6.3 volts ac or dc, dc plate 

supply voltage of 300volts, dc grid-No.2 voltage of 250volts, 

grid-No.I voltage adjusted togive dc plate current of 10 ma., 

and plate load resistor of 2000 ohms. The tube is vibrated 

along each of three mutually perpendicular axes over an 8-
minute sweep consisting of: 

a. 5-to- 10 cps with fixed double amplitude of 0.080 inch 

± 10%. 

b. 10-to- I5 cps at fixed acceleration of 0.419 t 10%. 

c. I5-to- 75 cps with fixed double amplitude of 0.036 inch 

t 10%. 

d. -/5-to-2000 cps at fixed acceleration of 10 g t 10%. 

During the above vibration tests, tubes will not show an res 

output voltage in excess of 15 volts across the plate load 
resistor in the 5-to-2000 cycle range. At the end of this 

test, tubes are required to meet the limits for items 1, 3, 

4, 7, and 8 under Characteristics Range Values for Equipment 

Design. 

COOLIN3 CONSIDERATIONS 

The conduction-cooling system consists, in general, of a 1111 constant-temperature device ( heat sink) and suitable heat-
flow path ( coupling) between the heat sink and tube. Careful 

consideration should be g'ven to the design of a heat- flow 
path through a coupling device having low electrical conduc-

tivity and high thermal corductivity. 

The maximum plate dissipation may be calculated from the 

equation: 

• W_ KA 
(T 2 - Ti l 
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where: 

= maximum plate dissipation in watts 

= thermal conductivity.. of the coupling material 

A = area measured at right angles to the direction of 

the flow of heat in square inches 

Tv Ti = temperature in degrees Cent igrade of planes or 

surfaces under consideration 

L. . length of heat path in inches through coup I ing 

material to produce temperature gradient 

*Thermal conductivity is defined as the time rate of transfer of heat 
by conduction, through unit thickness, across unit area for unit dif-
ference of temperature. It is measured in watts per square inf h for 
a thickness of one inch and a difference of temperature of lo C. 

• 

• 
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CONDUCTION 
CYLINDER 

PLATE 
TERMINAL 
CONTACT 
SURFACE 
NOTE I 

GRID-Ns 2 
TERMINAL NOTE 3 
CONTACT .985-MIN 
SURFACE 
NOTE I .060-M1N. 

.090 

„....024' I _. /i .O95e 
* ,',' ,026 .100 MIN/  MIN. 

l 4 f,/ 1 -4 1.-.480- HEATER-CATHODE 

SURFACE -+ [-NoTE 1 

nas" GRID-Nwl,/ Aue MIN. TERMINAL 
3.02S" TERMINAL MIN. .2temAx. CONTACT SURFACE 

CONTACT NOTE3 NOTE1 

NOTEI 

1.885" 
+.070" 
(:)80" 

El STIPPLED REGION 
NOTE 3 

FA CERAMIC 

HEATER TERMINAL 
CONTACT SURFACE 

NOTE I 

92CM-9218R4 

NOTE I: WITH THE CYLINDRICAL SURFACES OF THE PLATE TERMI-

NAL, GRID-No.2 TERMINAL, GRID-NO.I TERMINAL, HEATER-

CATHODE TERMINAL, AND HEATER TERMINAL CLEAN, SMOOTH, AND 

FREE OF BURRS, THE TUBE WILL ENTER A GAUGE AS SHOWN IN 

SKETCH G1 . THE TUBE IS PROPERLY SEATED IN THE GAUGE WHEN 

A 0.010-THICKNESS GAUGE I/8" WIDE WILL NOT ENTER BETWEEN 

THE HEATER-CATHODE TERMINAL AND THE BOTTOM SURFACE OF 

THE GAUGE IS PROVIDED WITH A SLOT TO PERMIT MAKING MEASURE-

MENT OF SEATING OF HEATER-CATHODE TERMINAL ON BOTTOM OF 

HOLE H8 . 

NOTE 2: WITH THE TUBE SEATED IN GAUGE AND WITH THE CON-

DUC - 10N CYLINDER CLEAN, SMOOTH, AND FREE OF BURRS, THE 

GAUGE RING WILL SLIP OVER CONDUCTION CYLINDER AS SHOWN 
IN SKETCH G1 . 

NOTE s: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 

CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE 

ANNULAR VOLUMES. 

111111.11 
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SKETCH GI 

1 
MS" 
±.00I" 

.130" 
1.00r 

002" MAX. CLEARANCE 
GAUGE: RING 

Hp 
1.315" 

GAUGE RING 
0.11 

GAUGE RING 
LO. 

.952"5.001" 

Hj 
unetoor 

142 
wiretnor 

H3 
7632.001" 

114 
.518"3.001» 

.100 _.002 .239".±.00r 
H5 

.070".1.00e 92CM-10906 

THE AXES OF THE CYLINDRICAL HOLES HI THROUGH H5 AND THE 

AXIS OF POST P ARE COINCIDENT WITHIN 0.001". 

THE AXES OF THE GAUGE-RING INSIDE DIAMETER AND GAUGE-RING 

OUTSIDE DIAMETER ARE COINCIDENT WITHIN 0.001". 

RADIO CORPORATION OF AMERICA 
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SUGGESTED MOUNTING ARRANGEMENT 

& LAYOUT OF ASSOCIATED CONTACTS 

,---NOTE 

L2501.001 
DIA. 

MSet..00( 
DIAL 

AKetee 

.bbetoor 

SEE DETAILW--

.06eiDe 

.0605 .00I_1 

.230'±.005" 

.104"_ 
5.005- 

.125"..e.001.'-.1 • 
DIA. 

T' 1:71PTIN 
.870' 

NOTES 5.005" 
3116 

beTr --f 
4/6 + 

NOTES 19e±.005 
516 3.005" 

—J40"t.005" 
.36et.001-01A. 

.290`4.00i-
DIA. 

DETAIL ..A" 42CM-10875 

NOTE I: IF A CLAMP IS USED, IT MUST BE ADJUSTABLE IN A 
PLAIE NORMAL TO THE MAJOR TUBE AXIS TO COMPENSATE FOR 

VARIATIONS INCONCENTRICITY BETWEEN THECONDUCTION CYLINDER 

AND THE CONTACT TERMINALS. 

NOTE 2: CONTACT RING No.97-252 ORFINGER STOCK No.97-380. 

NOTE 3: CONTACT RING No.97-253 OR FINGER STOCK No.97-380. 

NOTE 4: CONTACT RING No.97-254 OR FINGER STOCK No.97-380. 

NOTE 5: CONTACT RING No.97-255 OR FINGER STOCK No.97-380. 

NOTE 6: THE SPECIFIED CONTACT RING OF PREFORMED FINGER 

STOCK ANDFINGER STOCK No..97-380 PROVIDE ADEQUATE ELECTRICAL 

CONTACT, BUT THE FINGER STOCK No.97-380 IS LESS SUSCEPTIBLE 

TO BREAKAGE THAN THE SPECIFIED CONTACT RING. BOTH TYPES 

ARE MADE BY INSTRUMENTS SPECIALTIES COMPANY, LITTLE FALLS, 

NEW JERSEY. 
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TYPICAL PLATE CHARACTERISTICS 
E.F= 6.3 VOLTS 
GRID-N22 VOLTS=200 
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TYPICAL PLATE CHARACTERISTICS 
Ef=6.3 VOLTS 
GRID-N22 VOLTS=300 
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TYPICAL PERFORMANCE CHARACTERISTICS 

In Class C Telegraphy or Class C FM 
Telephony Amplifier Service 

= ADJUSTED TO SIMULATE NORMAL OPERATING 
CONDITIONS OF HEATER IN UHF SERVICE 

PL ATE VOLTS = 900 
GRID - N 2 2 VOLTS = 300 
PLATE AMPERES = 0.170 
OVERALL EFFICIENCY= USEFUL POWER OUTPUT IN LOAD 

DIVIDED BY DC PLATE INPUT 
POWER GAIN= USEFUL POWER OUTPUT IN LOAD 

DIVIDED BY DRIVER POWER OUTPUT 

100 
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200 400 eoo eoo loco 
FREOUENCY—Mc 
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92CM- 9221 
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Beam Power Tube 

CERAMIC-METAL SEALS COAXIAL- ELECTRODE STRUCTURE 
UNIPOTENTIAL CATHODE INTEGRAL CONDUCTION CYLINDER 
CONDUCTION COOLING 180WATTSCW INPUT UPTO 1215 Mc 

For Use at Frequencies up to 2000 Mc 

The 7843 ts the same as the 7844 except forthe following Items: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC) a   26.5 ± 10% volts 
Current at heater volts = 26  5   0.52 amp 

a Because the cathode is subjected to considerable back bombardment as 
the frequency is increased with resultant increase in temperature, the 
heater voltage should be reduced depending on operating conditions and 
frequency to prevent overheating the cathode and resultant short life. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current  1 0.45 0.57 amp 
Direct Interelectrode Capacitances: 
Grid No.1 to plate  2 - 0.065 µgf 
Grid No.1 to cathodetlheater. 2 11.8 15.2 wf 
Plate to cathode (3, heater . . 2 - 0.015 µµf 
Grid No.1 to grid No  2   2 15.9 18.9 pef.. 
Grid No.2 to plate  2 4 5 puf 
Grid No.2 to cathode & heater. 2 - 0.4 puf 

Grid-No.1 Voltage 1  3 -6.5 -15 volts 
Grid-No.1 Cutoff Voltage 1  4 - -30 volts 
Grid-No.1 Current 1  5 10 - ma 
Reverse Grid-No.1 Current 1  3 - -20 ga 
Grid-No.2 Current 1  3 -8 *2 ma 
Peak Emission Voltage 1  6 - 400 volts 
Interelectrode Leakage Resistance . 7 1 - megohm 
Useful Power Output   8 80 - watts 

Note 1: With 26.5 volts ac or dc on heater. 

Note 2: Measured with special shield adapter. 

Note e: With dc plate voltage of 1000 volts, dc grid-No.2 voltage of 
300 volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of 115 ma. 

Note 4: Wi hvetir, 18:4 vdelVilrl-ei.1 0=gletstàjducstg illii Neie v: Iceigulaotte 
current of 1 ma. 

Note 5: tilttiofWe and grid-No.2 floating and dc grid-No.1 voltage of 

Note 6: For conditions with: grid No.1, grid No.2, and plate tied 
together; and pulse-voltage source connected between plate and 
cathode. Pulse duration is 2 microseconds, pulse-repetition 
frequency in 60 pps, and duty factor is 0.00012. The voltage-
pulse amplitude is adjusted until a peak cathodb current of 10 
amperes Isobtained. After 1 minute at this value, the voltage-
pulse amplitude will not exceed 400 volts ( peak). 

Note 7: Under conditions with tube at 20° to 30° C for at least 30 
minutes without any voltages applied to the tube. The minimum 
resistance between any two adjacent electrodes as measured with 
a 200-volt Megger-type ohmmeter having an internal impedance of 
1 megohm, will be 1 megohm. 

+Indicates a change. 
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Note 8: In a single-tube, grid-driven, coaxial-cavity class-C-amplifier 
circuit at 400 Mc and for conditions with 24 volts ac or dc on 
heater, dc plate voltage of 100 volts, dc grid-No.2 voltage of 
300 volts, grid-No.1 resistor adjustable between 1000 and 
10,000 ohms, dc plate current of 180 ma. maximum, dc grid-No.1 
current of 20 ma. maximum, and driver power output of 3 watts. 
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Beam Power Tube 

CERAMIC-METAL SEALS 
UNI POTENTIAL CATHODE 
CONDUCTION COOLING 

COAXIAL-ELECTRODE STRUCTURE 
INTEGRAL CONDUCTION CYLINDER 

180 WATTSCW INPUTUPT01215 Mc 

For Use at Frequencies up to 2000 Mc 

The 7843 tsthe some asthe 7844 excePtforthe following Items: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DIC)à   26.5 ± 10% volts 
Current at 26.5 volts   0.52 amp 

Because the cathode is subjected to considerable back bombardment as 
the .requency is increased with resultant increase in temperature, the 
heater voltage should be reduced depending on operating conditions and 
frequency to prevent overheating the cathode and resultant short life. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note NI,. Mar. 

Heater Current  1 0.45 0.57 amp 
Direct Interelectrode Capacitances: 
Grid No.1 to plate  2 - 0.065 micf 
Grid No.1 to cathodedheater. 2 11.8 15.2 puf 
Plate to cathode & heater . . 2 - 0.015 µµf 
Gric No.1 to grid No  2   2 16.9 21 µµf 
Gric No.2 to plate  2 4 5 i.qhf 
Gric No.2 to cathode & heater. 2 - 0.4 yuf 

Grid-ho.1 Voltage 1  3 -6.5 -15 volts 
Grid-No.1 Cutoff Voltage 1  4 - -30 volts 
Grid-No.1 Current 1  5 10 - ma 
Reverse Grid-No.1 Current 1  3 - -20 Ya 

Grid-No.2 Current 1  3 -8 .2 ma 
Peak Emission Voltage 1  6 - 400 volts 
Interelectrode Leakage Resistance 7 1 - megohm 
Usefu: Power Output   8 80 - watts 

Note 1: With 26.5 volts ac or dc on heater. 

Note 2: Measured with special shield adapter. 

Note 3: With dc plate voltage of 1000 volts, dc grid-No.2 voltage of 
300 volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of 115 ma. 

Note 4 With dc plate voltage of 1000 volts. dc grid-No.2 voltage of 
250 volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of 1 ma. 

Note 5: liptiofWe and grid-No.2 floating and dc grid-No.1 voltage of 

Note 6: For conditions with: grid No.1, grid No.2, and plate tied 
together; and pulse-voltage source connected between plate and 
cathode. Pulse duration is 2 microseconds, pulse-repetition 
frequency in 60 pps, and duty factor is 0.00012. The voltage-
pulse amplitude is adjusted until a peak cathode current of 10 
amperes 1SM:stained. After 1 minute at this valve, the voltage-
pulse amplitude will not exceed 400 volts ( peak). 

Note 7: Under conditions with tube at 20° to 30° C for at least 30 
minutes without any voltages applied to the tube. The minimum 
resistance between any two adjacent electrodes as measured with 
a 200-volt Megger-type ohmmeter having an internal impedance of 
1 megonm, will be 1 megohm. 

RADIO CORPORATION OF AMERICA 
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Note 8 In a single-tube, grid-driven, coaxial-cavity class-C-ampl,fier 
circuit at 400 Mc and for conditions with 24 volts ac or dc on 
heater, dc plate voltage of 100 volts, dc grid-No.2 voltage of 
900 volts, grid-No.1 resistor adjustable between 1000 and 
10,000 ohms, dc plate current of 180 ma.maximum, dc grid-No.1 
current of 20 ma. maximum, and driver power output of 3 watts. 
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Beam Power Tube 

410 CERAMIC-METAL SEALS UNI POTENTIAL CATHODE 
CONDUCTION COOLED 

COAXIAL- ELECTRODE STRUCTURE 
INTEGRAL CONDUCTION CYLINDER 

180 WATTS CWINPUT UP TO 12I5Mc 

For Use at Frequencies up to 2000 Mc 

GENERAL DATA 
Electrical: 

Or/ Heater, for Unipotential Cathode: 
Voltage ( AC or DC) *   6.3 ± 10% volts 
Current at heater volts - 6.3   2.1 amp 
Minimum heating time  60 sec 

Mu-Factor, Grid No.2 to Grid No.1 
for plate volts = 250, grid-No.2 
volts = 250, and. plate ma. = 100. . 18 • Direct Interelectrode Capacitances: . 
Grid No.1 to plate 0  065 max. µµf 
Grid No.1 to cathode & heater   14 wf 
Plate to cathode & heater 0  015 max. mia 

Grid No.1 to grid No  2   17 Grid No.2 No.2 to plate  4.4 Pie 

Grid No.2 to cathode á heater   0.4 max. fflf 

Mechanical: 
Operating Position ............. . . . . . . . Any 
Overall Length  1  885" + 0.070" - 0.080" 
Greatest Diameter ( See Ditnensiona/ Out/ine) 1  119" 
Weight (Approx  )  2 oz 
Socket: 

For frequencies up to about 400 Mc  * 
For use at higher frequencies . . . See Mounting Arrangement 

Terminal Connections ( See Dtmensionn/ Outline): 

• 

• 

GI -Grid-No.1- H,K - Heater- di 
Terminal Cathode-
Contact • Terminal 
Surface Contact 

G2 - Grid-No.2- Surface 
Terminal P - Plate-
Contact Terminal 
Surface Contact 

H - Heater- Surface 
Terminal 
Contact 
Surface 

Thermal: 
Conduction-Cylinder Temperature   250 max. °C 
Seal Temperature ( Plate, Grid No.2, 

Grid No.1, Cathode, and Heater)   250 max. °C 
11, Cooling, Conduction: 

The conduction cylinder must be thermally coupled to a 
constant-temperature device ( heat sink--solid or liquid) 
to limit the conduction cylinder to the specified maximum 

...Indicates a change. 

H,K 
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value of 250° C. The plate, grid-No.2, grid-No.1, cathode, 

and heater terminals may also require coupling to the heat 

sink to limit their respective seal temperature to the fl, 
specified maximum value of 250° C. 

AF POWER AMPLIFIER & MODULATOR -- Class Ap il 

Maximum CCS4 Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  1000 max. volts 
DC GRID-No.2 VOLTAGE  300 max. volts 
MAX.-SIGNAL DC PLATE CURRENT*   180 max. ma 
MAX.-SIGNAL PLATE INPUT*  180 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT*  7 max. watts 
PLATE DISSIPATION*  4 

Typical CCS Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage  650 850 volts 
DC Grid-No.2 Voltage   300 300 volts 
DC Grid-No.1 Voltage froffifixed-bias sotece  -15 -15 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage' .   30 30 volts 
Zero-Signal DC Plate Current  80 80 ma 
Max.-Signal DC Plate Current  200 200 ma 
Zero-Signal DC Grid-No.2 Current  0 0 ma 
Max.-Signal DC Grid-No.2 Current  20 20 ma 
Effective Load Resistance ( Plate to plate).   4330 7000 ohms 
Max.-Signal Driving Power ( Approx.) . . .   0 0 watts 
Max.-Signal Power Output ( Approx  1   50 80 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under any condition: * 
For fixed-bias operation  30000 max. ohms 
For cathode-bias operation  Not recoffmended 

AF POWER AMPLIFIER & MODULATOR -- Class Al32 

Maximum COW" Ratings, Absolute-Max:mum Values: 

DC PLATE VOLTAGE  1000 max. volts 
DC GRID-No.2 VOLTAGE  300 max. volts 
MAX.-SIGNAL DC PLATE CURRENT*   180 max. ma 
MAX.-SIGNAL DC GRID-No.1 CURRENT*   30 max. ma 
MAX.-SIGNAL PLATE INPUT*  180 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT*  7 max. watts 
PLATE DISSIPATION*  4 

Typical COS Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage  650 850 volts 
DC Grid-No.2 Voltage'   300 300 volts 
DC Grid-No.1 Voltage fromfixed-bias source  -15 -15 volts e 
Peak AF Grid-No.1-to-Grid-No.1 Voltage. .   46 46 volts 
Zero-Signal DC Plate Current  80 80 ma 
Max.-Signal DC Plate Current  355 355 ma 
Zero-Signal DC Grid-No.2 Current  0 0 ma 

• 

• 

• 

e 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. Jz(i, 



7844 

•• f 

o 
o 

Continuous Commercial Service. 

Averaged over any audio-frequency cycle of sine-wave form. 

Maximum plate dissipation is a function of the maximum plate input, 
efficiency of the class of service, and the effectiveness of the 
cooling system. See Cooling, Conduction under General Data, and 
also Cooltng Considerations. 

Preferably obtained from a fixed supply. 

The driver stage should be capable of supplying the No.1 grids of the 
Class kfli stage with the specified driving voltage al low distortion. 

The resistance introduced Into the grid-No.1 circuit by the input 
coupling should be held to a low value. In no case shouldit exceed 
the specified maximum value. Transformer- or Impedance-coupling 
devices are recommended. 

Subscript 2 indicates that grid-No.1 current flows during some part 
of the input cycle. 

Driver stage should be capable of supplying the specified driving 
power at low distortion to the No.1 grids of the Ali12 stage. To 
minimize distortion, the effective resistance per grid-No.I circuit 
of the AB, stage should be held at a low value. For this purpose, 
the use or transformer coupling is recommended. 

.Single-Tone operation refers to that class of amplifier service in 
which the grid-No.I input consists of a monofrequency rf signal having 
constant amplitude. This signal is produced in a single-sldeband 
suppressed-carrier system when a single audio frequency of constant 
amplitude is applied to the Input of the system. 

Obtained preferably from a separate source modulated along with the 
plate supply. 

Obtained from grid-No.1 resistor or from a combination of grid-No.I 
resistor with either fixed supply or cathode resistor. 

The driver stage is required to supply tube losses and rf-circuit 
losses. It should be designed to provide an excess of power above 
the indicated values to take care of variations in line voltage, 
components, initial tube characteristics, and tube characteristics 
during life. 

If this value is insufficient to provide adequate 0:as. theadditional 
required bias must be supplied by a cathode resistor or fixed suPPIY. 

AA Key-down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negative may be used if the positive peak of 
the audio frequency envelope does not exceed 115 per cent of the 
carrier conditions. 

Obtained preferably from a fixed supply, or from the plate supply 
voltage with a voltage divider. 

IAA Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor. 
or by combination methods. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Ill Note Nut. Max. 
Heater Current  1 1.84 2.26 amp 
Direct InterelectrodeCapacitances: 

Grid No.1 to plate  2 - 0.065 mgf 
Grid No.1 to cathode & heater. .   2 11.8 15.2 mgf 
Plate tocathode & heater   2 - 0.015 pyf 
Grid No.1 togrid No.2   2 15.9 18.9 med.+. 

e Grid No.2 to plate  2 4 5 muf 
Grid No.2 tocathode & heater . .   2 - 0.4 puf 

Grid-No.1 Voltage 1  3 -6 -15 volts..-
Grid-No.1 Cutoff Voltage 1  4 - -30 volts 
Grid-No.1 Current 1  5 10 - ma 
Reverse Grid-No.1 Current 1  3 - -20 ma 
Grid-No.2 Current 1  3 -8 +2 ma e Peak Emission Voltage 1  6 - 400 volts 
Interelectrode Leakage Resistance. . 7 1 - megohm 
Useful Power Output   8 80 - watts 

...indicates a change. 
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Note I: With 6.3 volts ac or dc on heater. 

Note 2: Measured with special shield adapter. 

Note 3: With dc plate voltage of 1000 volts, dc grid-No.2 voltage of 
300 volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of 115 ma. 

Note 4: With dc plate voltage of 1000 volts. dc grid-No.2 voltage of 
250 volts, and Oc grid-No.1 voltage adjusted to give a dc plate 
current of 1 ma. 

Note 5: IMCI: e and grid-No.2 floating and dc grid-No.1 'voltage of 

Note 6: For conditions with: grid No.1, grid No.2, and plate tied 
together: and pulse-voltage source connected between plate and 
cathode. Pulse duration is 2 microseconds, pulse-repetition 
frequency is 60 pps, and duty factor is 0.00012. The voltage-
pulse amplitude is adjusted until a peak cathode current of 10 
amperes is obtained. After 1 minute at this value, the voltage_ 
pulse amplitude will not exceed 400 volts ( peak). 

Note 7: Under conditions with tube at 20 ° to 30° C for at least 30 
minutes without any voltages applied to the tube. The minimum 
resistance between any two adjacent electrodes as measured with 
a 200-volt Megger-type ohmmeter having an internal impedance of 
1 megohm, will be 1 megohm. 

Note 8: In a single- tube, grid-driven, coaxial-cavity class-C-amplifier 
circuit at 400 Mc and for conditions with 5.7 volts ac or dc 
on heater, dc plate voltage of 100 volts, dc grid-No.2 voltage 
of 300 volts, grid-Not resistor adjustable between 1000 and 
10,000 ohms, dc plate current of 180 ma. maximum, dc grid-No.1 
current of 20 ma. maximum, and driver power output of 3 watts. 

COOLING CONSIDERATIONS 

The conduction-cooling system consists, in general, of a 

constant-temperature device ( heat sink) and suitable heat-

flow path ( coupling) between the heat sink and tube. Careful 

consideration should be given to the design of a heat-flow 

path through a coupling device having low electrical conduc-

tivity and high thermal conductivity. 

The maximum plate dissipation may be calculated from the 

equation: 

(T, - 7,1 
W - KA  "  

where: 

W = maximum plate dissipation in watts 

= thermal conduct ivityte of the coupling material 

A = area measured at right angles to the direction of 

the flow of heat in square inches 

T2 ,7 1 = temperature in degrees Centigrade of planes or 

surfaces under consideration 

L = length of heat path in inches through coupling 

material to produce temperature gradient 

0  Thermal conductivity is defined as the time rate of transfer of heat 
by conduction, through unit thickness. across unit area for unit 
difference of temperature. It is measured in watts per square inch 
for a thickness of one inch and a difference of temperature of 10 C. 

RADIO CORPORATION OF AMERICA 0, 
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Beam Power Tube 
CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE 
UNIPOTENTIAL CATHODE INTEGRAL CONDUCTIONCYLINDER 
CONDUCTION COOLED 160 WATTSCW INPUTUP T01215 Mc 

For Use at Frequencies up to 2000 Mc 

GENERAL DATA 

Electrical: 

heater, for Unipotential Cathode: 
Voltage (AC or DOA   6.3 t 10% volts 
Current at 6.3 volts  2.1 amp 
Minimum heating time  60 sec 

Mu-Factor, Grid No.2 to Grid No.1 
for plate volts = 250, grid-No.2 
volts = 250, and plate ma. = 100. . 18 

Direct Interelectrode Capacitances: . 
Grid No.1 to plate 0  065 max. µµf 
Gric No.1 to cathode & heater   14 )4<f 
Plate to cathode & heater 0  015 max. µµf 
Grid No.1 to grid No  2   19 µµf 
Grid No.2 to plate  4.4 µµf 
Grid No.2 to cathode & heater   0.4 max. µµf 

Mechanical: 
Operating Position ............. . . . . . . . Any 
Overall Length  1  885" + 0.070" - 0.080" 
Greatest Diameter ( See Dimensional Outline) 1  119" 
Weight ( Approx  )  2 oz 
Socket: 

For frequencies up to aboe 400 Mc  
For use at higher frequencies . . . See Mounting Arrangement 

Terminal Connections ( See Dimensional Outline): 

GI -Grid-No.1- H,K - Heater- & 
Terminal Cathode-
Contact p Terminal 
Surface • Contact 

G2 -Grid-No.2- Surface 
Terminal c2u P - Plate-
Contact Terminal 
Surface j Contact 

H - Heater- H,K Surface 
Terminal 
Contact 
Surface 

Thermal: 
Conduction-Cylinder Temperature   250 max. °C 
Seal Temperature ( Plate, Grid No.2, 

Grid No.1, Cathode, and Heater)   250 max. °C 
Cooling, Conduction: 

The conduction cylinder must be thermally coupled to a 
constant-temperature device ( heat sink--solid or liquid) 

to limit the conduction cylinder to the specified maximum 
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value of 250° C. The plate, grid-No.2, grid-No.1, cathode, 
and heater terminals may also require coupling to the heat 
sink to limit their respective seal temperature to the «Jo 
specified maximum value of 250° C. 

AF POWER AMPLIFIER & MODULATOR -- Class AO 

Maximum CCS* Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  1000 max. volts 
DC GRID-No.2 VOLTAGE  300 max. volts 
MAX.-SIGNAL DC PLATE CURRENT.   180 max. ma 
MAX.-SIGNAL PLATE INPUT*  180 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT.  7•max. watts 
PLATE DISSIPATION*  

Typical CCS Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage  650 850 volts 
DC Grid-No.2 Voltage*   300 300 volts 
DC Grid-No.1 Voltage fromfixed-bias sogrce  -15 -15 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage .   30 30 volts 
Zero-Signal DC Plate Current  80 80 ma 
Max.-Signal DC Plate Current  200 200 ma 
Zero-Signal DC Grid-No.2 Current  0 0 ma 
Max.-Signal DC Grid-No.2 Current  20 20 ma 
Effective Load Resistance ( Plateto plate).   4330 7000 ohms 
Max.-Signal Driving Power ( Approx.) . . .   0 0 watts 
Max.-Signal Power Output ( Approx  )   50 80 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under any condition:* 
For fixed-bias operation  30000 max. ohms 
For cathode-bias operation  Not recommended 

AF POWER AMPLIFIER & MODULATOR -- Class AE12* 

Maximum CCS* Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  1000 max. volts 
DC GRID-No.2 VOLTAGE  300 max. volts 
MAX.-SIGNAL DC PLATE CURRENT*   180 max. ma 
MAX.-SIGNAL DC GRID-No.1 CURRENT*   30 max. ma 
MAX.-SIGNAL PLATE INPUT*  180 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT4  74 max. watts 

Typical CCS Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage  650 850 volts 
DC Grid-No.2 Voltage*   300 300 volts 
DC Grid-No.1 Voltage fromfixed-bias source  -15 -15 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage. .   46 46 volts 
Zero-Signal DC Plate Current  80 80 ma 
Max.-Signal DC Plate Current  355 355 ma 
Zero-Signal DC Grid-No.2 Current  0 0 ma 

PLATE DISSIPATION.  
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Max.-Signal DC Grid-No.2 Current  25 25 ma 

Max.-Signal DC Grid-No.1 Current  15 15 ma • Effective LoadResistance ( Plateto plate) .   2450 3960 ohms 

Max.-Signal Driving Power ( Approxit. . .   0.3 0.3 watt 
Max.-Signal Power Output ( Aporox  I   85 140 watts 

LINEAR RF POWER AMPLIFIER 

Single-Sideband Suppressed-Carrier Service Si Maximum CCSé Ratings, 4bsolute-Maxtmum Values: 

Up to 1215 Mc 

DC PLATE VOLTAGE  1000 max. volts 
DC GRID-No.2 VOLTAGE  300 max. volts 
MAX.-SIGNAL DC PLATE CURRENT  180 max. ma 
MAX.-SIGNAL DC GRID-No.1 CURRENT  30 max. ma 
MAX.-SIGNAL PLATE INPUT   180 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT   7 max. watts 
PLATE DISSIPATION   4 

Typical CCS Class AB I " Single-Tone" Operation: 

Up to 6o Mc 

DC Plate Voltage  650 850 volts 
DC Grid-No.2 Voltage   300 300 volts 
DC Grid-No.1 Voltage  -15 -15 volts 
Zero-Signal DC Plate Current  40 40 ma 
Zerc-Signal DC Grid-No.2 Current  0 0 ma 
Effective RF Load Resistance  2165 3500 ohms 
Max.-Signal DC Plate Current  100 100 ma 
Max.-Signal DC Grid-No.2 Current  10 10 ma 
Max.-Signal DC Grid-No.1 Current  0 0 ma 
Max.-Signal Peak RF Grid-No.1 Voltage . 15 15 volts 
Max.-Signal Driving Power (Approx.) • • 0 0 watts 
Max.-Signal Power Output (Approx  1   25 40 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under any condition: 
For fixed-bias operation  30000 max. ohms 
For cathode-bias operation  Not recommended 

• 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for use 
with amaxtmum modulation factor ofi 

Maximum CCSé Ratings, Absotute-Yasimum Values: 

Up to 1215 Mc 

DC PLATE VOLTAGE  800 max. volts 
DC GRID-No.2 VOLTAGE  300 max. volts 
DC GRID-No.1 VOLTAGE  -100 max. volts 
DC PLATE CURRENT  150 max. ma 
DC GRID-No.1 CURRENT  30 max. Ma 
PLATE INPUT   120 max. watts 
GRID-No.2 INPUT   4.6 max. watts 
PLATE DISSIPATION   
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Typical COS Operation: 

At goo Mc 

DC Plate Voltage  400 700 volts • 
DC Grid-No.2 Voltage*   200 250 volts 
DC Grid-Nod Voltage°   -20 -50 volts 
DC Plate Current  100 130 ma 
DC Grid-No.2 Current  5 10 ma 
DC Grid-Nod Current  5 10 ma 
Driver Power Output (Approx.l°  2 3 watts e 
Useful Power Output ( Approx.)   16 45 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under 
any condition   300009 max. ohms 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy" ill 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CCS4 Ratings, Absolute-Maxlmum Values; 

Up to 1215 Mc 

DC PLATE VOLTAGE  1000 max. volts 
DC GRID-No.2 VOLTAGE  300 max. volts 
DC GRID-No.1 VOLTAGE  -100 max. volts 
DC PLATE CURRENT  180 max. ma 
DC GRID-No.1 CURRENT  30 max. ma 
PLATE INPUT   180 max. watts 
GRID-No.2 INPUT   7 max. watts 
PLATE DISSIPATION   4 

Typical CCS Operation: 

At goo Mc At 1215 MC 

DC Plate Voltage  400 900 900 volts 
DC Grid-No.2 Voltage**  200 300 300 volts 
DC Grid-No.1 Voltage**  -35 -30 -22 volts 
DC Plate Current  150 170 170 ma 
DC Grid-No.2 Current  5 1 1 ma 
DC Grid-No.1 Current  3 10 4 ma 
Driver Power Output IApprox.)°. 3 3 5 watts 
Useful Power Output ( Approx.) . . 23 80 40 watts 

Maximum Circuit Values: 

Grid-Nod-Circuit Resistance under 
any condition   300009 max. ohms 

Because the cathode is subjected to considerable back bombardment as 
the frequency is increased with resultant increase in temperature, the 
heater voltage should be reduced depending on operating conditions and 
frequency to prevent overheating the cathode and resultant short life. 

Measured with special shield adapter. 

For socket to be used with the 7844. consult manufacturers such as 
J-V-M Microwave Company, 9300 West 47th Street, Brookfield, Illinois; 
C.F. Johnson Company, Waseca. Minnesota; and Collins Radio Company. 
855 35th Street North, Cedar Rapids, Iowa: andJettron Products. Route 
10. Hanover. New Jersey. 

Subscript 1 inaicates that grid-Mo.1 current does not flow during any 
part of the input cycle. 

• 

• 

• 
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Continuous Commercial Service. 

Averaged over any audio-frequency cycle of sine-wave form. 

Maximum plate dissipation is a function of the maximum plate input, 
efficiency of the class of service, and the effectiveness of the 
cooling system. See Cooling, Conduction under Genera/ Data, and 
also Cooling Considerations. 

Preferably obtained from a fixed supply. 

The driver stage should be capable of supplying the 110.1 grids of the 
. Class A8 1 stage with the specified driving voltage at low distortion. 

The resistance introduced into the grid-No.1 circuit by the Input 
coupling should be held to a low value. In no case should it exceed 
the specified maximum value. Transformer- or impedance-coupling 
devices are recommended. 

Subscript 2 indicates that grid-No.I current flows during some part 
of the input cycle. 

Driver stage should be capable of supplying the specified driving 
power at lore distortion to the No.1 grids of tee A82 stage. To 
minimize distortion, the effective resistance per grid-No.I circuit 
of the A82 stage should be held at a low value. For this purpose. 
the use of transformer coupling is recommended. 

.Single-Tone operation refers to that class of amplifier service in 
which the grid-Not input consists of a monofrequency rf signal having 
constant amplitude. This signal is produced in a single-sideband 
suppressed-carrier system when a single audio frequency of constant 
amplitude is applied to the input of the system. 

Obtained preferably from a separate source modulazed along with the 
plate supply. 

0 Obtained from grid-No.1 resistor or from a combination of grid-No.1 
resistor with either fixed supply or cathode resistor. 

0 The driver stage is required to supply tube losses and rf-circuit 
losses. It should be designed to provide an excess of power above 
the indicated values to take care of variations in line voltage, 
components, initial tube characteristics, and tube characteristics 
during life. 

If this value is insufficient to provide adequate bias, theadditional 
required bias must be supplied by a cathode resistor or fixed supply. 

AA Key-down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negative may be used if the positive peak of 
the audio frequency envelope does not exceed 115 per cent of the 
carrier conditions. 

Oa Obtained preferably from a fixed supply, or from the plate supply 
voltage with a voltage divider. 

** Obtained from fixed supply, by grid-No.1 resistor, bycathode resistor, 
or by combination methods. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current  1 1.84 2.26 amp 
Direct Interelectrode Capacitances: 

Grid No.1 to plate  2 - 0.065 µµf 
Grid No.1 to cathodediheater. 2 11.8 15.2 µµf 
Plate tocathode & heater   2 - 0.015 µµf 
Grid No.1 togrid No.2   2 16.9 21 µµf 
Grid No.2 to plate  2 4 5 µµf 
Grid No.2 tocathode & heater . 2 - 0.4 mgf 

Grid-No.1 Voltage 1  3 -6.5 -15 volts 
Grid-No.1 Cutoff Voltage 1  4 - -30 volts 

15 10 - ma 
13 - -20 Pa 
13 -8 +2 ma 
1  6 - 400 volts 

Interelectrode LeakageResistance. 7 1 - megohm 
Useful Power Output   8 80 - watts 

Grid-No.1 Current 
Reverse Grid-No.1 Current 
Grid-No.2 Current 
Peak Emission Voltage 
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Note 1: With 6.3 volts ac or dc on heater. 

Note 2: Measured with special shield adapter. 

Note 3: With dc plate voltage of 1000 volts, dc grid-No.2 voltage of Ill, 
300 volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of 115 ma. 

Note 4: With dc plate voltage of 1000 volts, dc grid-No.2 voltage of 
250 volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of 1 ma. 

Note 5: k.i;t1,10 13t1.:.te and grid-No.2 floating and dc grid-No.1 volta ge o f 

Note 6: for conditions with: grid No.1. grid No.2, and plate tied 
together; and pulse-voltage source connected between plate and 
cathode. Pulse duration is 2 microseconds, pulse-repetition 
frequency is 60 gps, and duty factor is 0.00012. The voltage-
pulse amplitude IS adjusted until a peak cathode current of 10 
amperes is obtained. After 1 minute al this value.the voltage-
pulse amplitude will not exceed 400 volts ( peak). 

Note 7: Under conditions with tube at 20 0 to 30 0 C for at least 30 
minutes without any voltages applied to the tube. The minimum 
resistance between any two adjacent electrodes as measured with 
a 200-volt Wagger-type ohmmeter having an internal impedance of 
1 megohm, will be 1 megohm. 

Note 8: In a single-tube, grid-driven. coaxial-cavity class-C-amplifier 
circuit at 400 Mc and for conditions with 5.7 volts ac or dc 
on heater. dc plate voltage of 100 volts. dc grid-No.2 voltage 
of 300 volts, grid-No.1 resistor adjustable between 1000 and 
10,000 ohms, dc plate current of 180 ma. maximum, dc grid-NO.1 
current of 20 ma. maximum, and driver power output of 3 watts. 

COOLING CONSIDERATIONS 

The conduction-cooling system consists, in general, of a 

constant-temperature device ( heat sinkl and suitable heat-

flow path ( coupling) between the heat sink and tube. Careful 

consideration should be given to the design of a heat- flow 

path through a coupling device having low electrical conduc-

tivity and high thermal conductivity. 

The maximum plate dissipation may be calculated from the 

equation: 

IT 2 -TI  
W = KA 

where: 

W = maximum plate dissipation in watts 

K = thermal conductivity , ' of the coupling material 

A = area measured at right angles to the direction of 

the flow of heat in square inches 

T2 ,T, = temperature in degrees Centigrade of planes or 

surfaces under consideration 

L = length of heat path in inches through coupling 

material to produce temperature gradient 

## Thermal conductivity is defined as the time rate of transfer of heat 
by conduction, through unit thickness, across unit area for unit 
difference of temperature. It is measured in watts per square lath 
for a thickness of one inch and a difference of temperature of 10 C. 

RADIO CORPORATION OF AMERICA 
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Aoo"txes" r- NOTE 2 — 1 

CONDUCTION 
CYLINDER 

PLATE 

PLATE 
TERMINAL 
CONTACT 
SURFACE 
NOTE I 

GRID-N.92 -,4 
TERMINAL NOTE3-,, 
CONTACT .98eMIN.--.1 
SURFACE 
NOTE I .060-MIN.-Ç 

.090 
MIN. 

...024. 
4 176 -.026' 100 MIN/I  

.025" GRICe-W1 .054" MIN. TERMINAL 
1 1  Y  I -04 L  1.-.4180. HEATER-CATHODE 

2urmAx. CONTACT SURFACE 
NOTE3 NOTEI 

-... NOTE I 
NOTEI HEATER TERMINAL 

DSTIPPLED REGION NOTE I NOTEREGION CONTACT SURFACE 

CERAMIC 

tO2S" TERMINAL 
CONTACT 
SURFACE 

.780' 1 MIN. 

eMIN. MIN. .165" 

.085" t 1.036: 
MIN. t.045 

um' 
407e 
-.080" 

120 .14077 
MIN. MIN. 6cxy, 
3eMIN. t .MIN. 

.375 
096" 2.1335"% MIN. 

92CM-9218R4 

NOTE I: WITH THECYLINDRICAL SURFACES OF THE PLATE TERMI-

NAL, GRID-No.2 TERMINAL, GRID-No.I TERMINAL, HEATER-
CATHODE TERMINAL, AND HEATER TERMINAL CLEAN, SMOOTH, AND 

FREE OF BURRS, THE TUBE WILL ENTER A GAUGE AS SHOWN IN 

SKETCH Gl . THE TUBE IS PROPERLY SEATED IN THE GAUGE WHEN 

A 0.010"-THICKNESS GAUGE 1/8 . WIDE WILL NOT ENTER BETWEEN 

THE HEATER-CATHODE TERMINAL AND THE BOTTOM SURFACE OF 

THE GAUGE ISPROVIDED WITH ASLOT TO PERMIT MAKING MEASURE-

MENT OF SEATING OF HEATER-CATHODE TERMINAL ON BOTTOM OF 

HOLE 1-1 4 . 

NOTE 2: WITH THE TUBE SEATED IN GAUGE AND WITH THE CON-

DUCTION CYLINDER CLEAN, SMOOTH, AND FREE OF BURRS, THE 

GAUGE RING WILL SLIP OVER CONDUCTION CYLINDER AS SHOWN IN 

SKETCH GI . 

NOTE 3: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 

CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE 

ANNULAR VOLUMES. 
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• 
SKETCH GI 

.002" MAX. CLEARANCE GAUGE RING 

1 

1 
I 
I 

1 
I 

MO' 
:nor 

Ne 

. 

.305' 7 r% . 
tOOr 

.3e 
2.001 

• 

GAUGE RING 

GAUGE RING 
LO. 

.952"tSXM" 

HI 
1.1113t.00r 

uwoof 
H3 

.763"t.001" 

C4 . 
.518 2.001 

.100",e. 1  «.-.239"P±.001" 

.0702.00r 92CM-KI905 

THE AXES OF THE CYLINDRICAL HOLES HI THROUGH H5 AND THE 

AXIS OF POST P ARE COINCIDENT WITHIN 0.001". 

THE AXES OF THE GAUGE-RING INSIDE DIAMETER AND GAUGE-RING 

OUTSIDE DIAMETER ARE COINCIDENT WITHIN 0.001". 

• 

• 

• 

• 

• 
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SUGGESTED MOUNTING ARRANGEMENT 
& LAYOUT OF ASSOCIATED CONTACTS 

,_---NOTE I 

_L 

1.2Sn.001" 
DIA. 

1.155..1.001' 
DIA. 

6053.001-
DIA. 

.660 ±.001 
DIA. 

SEE DETAICA"---

.06eiDOr 

.060"toor—.1 

.230-2.005-

2.8C; 

.à 

NOTES 

.390 
NOTES I90"ke°5 
58.6 i.005" 

.3506.00(MA. 

DIA. 

DE TAIL 92CM-10875 

NOTE I: IF A CLAMP IS USED, IT MUST BE ADJUSTABLE IN A 
PLANE NORMAL TO THE MAJOR TUBE AXIS TO COMPENSATE FOR 

VARA- IONS INCONCENTRICITY BETWEEN THECONDUCTION CYLINDER 

AND THE CONTACT TERMINALS. 

NOTE 2: CONTACT RING No.97-252 ORFINGER STOCK No.97-380. 

NOTE 3: CONTACT RING No.97-253 OR FINGER STOCK No.97-380. 

NOTE 4: CONTACT RING No.97-254 OR FINGER STOCK No.97-380. 

NOTE 5: CONTACT RING No.97-255 ORFINGER STOCK No.97-380. 

NOTE 6: THE SPECIFIED CONTACT RING OF PREFORMED FINGER 

STOCK AND FINGER STOCK No.97-380 PROVIDE ADEQUATE ELEC-
TRICAL CONTACT, BUT THE FINGER STOCK No.97-380 IS LESS 

SUSCEPTIBLE TO BREAKAGE THAN THE SPECIFIED CONTACT RING. 

BOTH TYPES ARE MADE BY INSTRUMENTS SPECIALTIES COMPANY, 

LITTLE FALLS, NEW JERSEY. 
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TYPICAL PLATE CHARACTERISTICS 
E6.3 VOLTS 
GRID-N22 VOLT5=200 
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TYPICAL PLATE CHARACTERISTICS 
E.F= 6.3 VOLTS 
GRID-N22 VOLTS.300 I ;; 
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TYPICAL PERFORMANCE CHARACTERISTICS 
In Class C Telegraphy or Class C FM 

Telephony Amplifier Service 
Ef = ADJUSTED TO SIMULATE NORMAL OPERATING 

CONDITIONS OF HEATER IN UHF SERVICE 
PL ATE VOLTS = 900 
GRID — NI 2 VOLTS = 300 
PL ATE AMPERES = 0.170 
OVERALL EFFICIENCY = USEFUL POWER OUTPUT IN LOAD 

DIVIDED BY DC PLATE INPUT 
POWER GAIN= USEFUL POWER OUTPUT IN LOAD 

DIVIDED BY DRIVER POWER OUTPUT 

200 400 600 800 1000 1200 1400 
FREQUENCY— Mc 

92CM— 9221 
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Beam Power Tube 

CERAMIC-METAL SEALS 
"ONE-PIECE" ELECTRODE DESIGN 
CONDUCTION COOLEC 
COAXIAL-ELECTRODE STRUCTURE 

52.5-WATTS CW INPUT 
27-WATTS CW OUTPUT AT 400 Mc 
15-WATI'S CW OUTPUT AT 1200 Mc 

3.2-WATTS CW OUTPUT AT 3000 Mc 

UNI POTENTIAL CATHODE 

The 7870 is the same as the 7801 except fdr the following items: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)a  6.3 ± 10% volts 
Current at heater volts = 6  3   1 amp 

& Because the cathode is subjected to considerable pack bombardment as 
the frequency is increased with resultant increase in temperature, the 
heater voltage should be reduced depending on operating conditions and 
frequency to prevent overheating the cathode and resultant short life. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Ntn. Wax. 

Heater Current  1 0.88 1.1 amp.-
Direct Interelectrode Capacitances: 
Grid No.1 to plate  2 - 0.025 iitif 
Grid No.1 to cathode & heater 2 8.5 10.3 µµf 
Plate to cathode & heater . . 2 - 0.004 µµf 
Grid No.1 to grid No  2   2 14 20.6 µµf 
Grid No.2 to plate  2 2.1 2.5 µµf 
Grid No.2 to cathode & heater 2 - 0.18 Auf 

Grid-No.1 Voltage 1  3 -1 -10 volts 
Grid-No.1 Cutoff Voltage 1  4 - -25 volts 
Grid-No.2 Current 1  3 -3 2 ma 
Positive Grid-No.1 Voltage 1  5 0 14 volts 
Transconductance 1  6 7500 - µmhos 

Note 1: With 6.3 volts ac or dc on heater. 

Note 2: Measured with special shield adapter. 

Note 3. With dc plate voltage of 750 volts, dc grid-No.2 voltage of 250 
volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of 35 ma. 

Note g: With dc plate voltage of 750 volts, dc grid-No.2 voltage of 
250 volts, and dc grld-No.1 voltage adjusted to give a dc plate 
current of 1 ma. 

Note 5: With dc plate voltage of 300 volts, dc grid-No.2 voltage of 
250 volts, and dc grid-No.1 voltage of -100 volts. Rectangular 
pulses, pulse duration of a500 to 5000 microseconds and pulse-
repetition frequency of 10 to 12 pps. The positive- pulse grid-
No.1 voltage is adjusted to give a plate current of 300 ma. at 
leading edge of pulse. 

Note 6: With dc plate voltage of 300 volts, dc grid-No.2 voltage of 150 
volts, dc grid-No.1 voltage adjusted to give a dc plate current 
of 35 ma. 

..-Indicates a change. 
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High-Mu Triode 

• NUVISTOR TYPE 

For Industrial Applications 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 

dii Voltage ( AC or DC)   6.3 1 10% volts 
Current at 6.3 volts  0.135 amp 

nill. Direct Interelectrode Capacitances 
(Approx.): 
Grid to plate   0.9 mgf 
Grid to cathode, shell, and heater. • 4.2 mgf 
Plate to cathode, shell, and heater • 1.7 pf 
Plate to cathode  0.22 .f • Heater to cathode   1.3 guf 

Characteristics, Class A, Amplifier: 

Plate Supply Voltage  110 volts 
Grid Supply Voltage   0 volts 
Cathode Resistor  150 ohms 
Amplification Factor  64 
Plate Resistance ( Approx  ) 6800 ohms 
Transconductance  9400 ,mhos 
Plate Current   7 ma 
Grid Voltage ( Approx.) for plate 

ma - 10   

Mechanical: 

Operating Position  Any 
Maximum Overall Length  0  800" 
Maximum Seated Length  0  625" 
Maximum Diameter  0  440" 
Weight lAorrox  l  1/1. 07 II, Envelope  Metal Shell 
Socket. . . . Cinch Mfg. Corp. No.133 65 10 001, or equivalent 
Base Medium Ceramic-Wafer Twelvar 5-Pin 

(JFDEC No.F5-65) 

-4 volts 

Basing Designation for BOTTOM VIEW  12A9 

Pin 1a- Internal Con-

e -Plate 

aetcet i on— 
Do Not Use 

Pin 2  
Pin 3 - Same as Pin 1 
Pin 4 - Grid 
Pin 5 - Same as Pin 1 
Pin 6 - Same as Pin 1 
Pin 7 - Same as Pin 1 

e Pin 8 - Cathode 
Pin 9 -Same as Pin 1 
Pin 10- Heater 
Pin 12 - Heater 

eRADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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INDUSTRIAL SERVICE 

Maximum Ratings, Absolute-Naxtmum Values: 

For oberatton at any altitude 

PLATE SUPPLY VOLTAGE  330 max. volts 
PLATE VOLTAGE   110 max. volts 
GRID VOLTAGE: 

Negative-bias value   55 max. volts 
Peak-positive value   2 max. volts 

GRID CURRENT  2 max. ma 
PLATE CURRENT   20 max. ma 
CATHODE CURRENT   15 max. ma 
PLATE DISSIPATION   1 max. watt 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect tocathode. • 100 max. volts 
Heater positive with respect to cathode. • 100 max. volts 

Maximum Circuit Values: 

Grid-Circuit Resistance:b 
For fixed-bias operation 0  5 max. megohm 
For cathode-bias operation  1 max. megohm 

8 Pin is cut off close to ceramic wafer. 

For operation at metal—shell temperatures up to 150° C. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Nor. 

Heater Current  1 0.125 0.145 amp 
Direct Interelectrode 

Capacitances: 
Grid to plate   2 0.8 1 piaf 
Grid to cathode, shell, and 

heater  2 3.4 5 mmf 
Plate to cathode, shell, and 
heater  2 1.3 2.1 mmf 

Heater to cathode   2 1 1.6 mmf 
Plate to cathode  2 0.16 0.28 piaf 

Plate Current ( 1)   1,3 5.8 8.8 ma 
Plate Current ( 2)   1,4 - 50 ma 
Transconductance ( 1)   1,3 7900 10900 µmhos 
Transconductance ( 2)   3,5 6900 _ µmhos 
Transconductance Change: 
Difference between Trans-
conductance ( 1) and Trans-
conductance ( 2), expressed 
in per cent of Transconduc-
tance (1)   - - 15 

Reverse Grid Current  1,6 - 0.1 
Amprification Factor  1,3 54 74 
Heater-Cathode Leakage Current: 

Heater negative with 
respect to cathode  1,7 - 5 ma 111) 

Heater positive with 
respect to cathode  1,7 - 5 ma 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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• 
Leakage Resistance: 

Between grid and all other 

electrodes tied together . . . . 1,8 1000 - megohms 

Between plate and all other 

electrodes tied together . . . . 1,9 1000 - megohms 

Note 1: With 6.3 volts ac or dc on heater. 

Note 2: Measured in accordance with Elm Standard RS- 191-A. 
Rote 3: With dc plate supply volts . 110, cathode resistor = 150 ohms. 

and cathode-bypass capacitor . 100C uf. 
1111, Note A: with dc plate volts = 110, dc grid volts = - 5, and metal shell 

connected to ground. 

Note 5: with 5.7 volts ac or dc on heater. 

Note 6: With dc plate volts = 150, grid supply volts = - 1.7, grid 
resistor = 0.5 megohm, and metal shell connected to ground. 

Note 7: With 100 volts dc applied between heater and cathode. 
mote 8: With grid 100 volts negativewith respect to all other electrodes 

tied together. 

Note 9: Withplate 300 volts negativeivith respect to all other electrodes 
tied together. 

SPECIAL RATINGS & PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration  1000 max. 9 

This test is performed on a sample lot of tubes from each 

production run to determine ability of tube to withstand the 

specified impact acceleration. Tubes are held rigid in four 

different positions in a Navy Type, High- impact ( flyweight) 

Shock Machine and are subjected to 20 blows at the specified 

maximum impact acceleration. At the end of this test, tubes 

are criticized for change in transconductance, reverse grid 

current, and heater-cathode leakage current, and are then 

subjected to the Variable- Frequency Vibration Test described 

below. 

Fatigue Rating: 

eli Vibrational Acceleration   2.5 max. 9 

This test is performed on a sample lot of tubes to 

111Fdetermineabilityoftubeto withstandthespecified vibrational 

acceleration. Tubes are rigidly mounted, supplied with normal 

heater voltage only, and subjected for 48 hours to 2.5-g 

vibrational acceleration at 60 cyclesper second in a direction 

perpendicular to the longitudinal axis of the tube. At the 

endof/his test, tubes are criticized for the same character-111, istics and end- point values as in the Shock Rating Test 
described above. 

Variable-Frequency Vibration Performance: 

This test is performed on a sample lot of tubes from each 

production run. The tube is operated under the conditions 

specified in CHARACTERISTICS RANGE VALUES for Transconductance 

e
( I) with the addition of a plate- load resistor of 2000 ohms. 

During operation, tube is vibrated in a direction perpendicular 

to the longitudinal axis of the tube through the frequency 

range from 50 to 15,000 cycles per second under the following 

conditions: a sweep rate of one octave per 30 seconds from 

0 RADIO CORPORATION OF AMERICA 
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50 to 3000 cps, a 7- second sweep from 3000 to 15,000 cps, 

and a constant vibrational acceleration of 1 g. During the 
test, tube must not show an rms output voltage in excess 41, 
of: 111 35 millivolts from 50 to 3000 cps, 12/ 60 millivolts 

from 3000 to 6000 cps, and 131 500 millivolts from 6000 
to 15,000 cps. 

Low-Pressure Voltage-Breakdown Test: 

This test is performed on a sample lot of tubes from each 

production run. In this test, tubes are operated with 240 
mis volts applied between plate and all other electrodes and 

will not break down or show evidence of corona when subjected 

to airpressures equivalent to altitudes of up to 100,000 feet. 

Heater Cycling: 

Cycles of Intermittent Operation   2000 min. cycles 
This test is performed on a sample lot of tubes from each 

production run under the following conditions: heater volts 

= 7.5 cycled one minute on and two minutes off; heater 100 
volts negative with respect to cathode; grid, plate, and metal 

shell connected to ground. At the end of this test, tubes are 

tested for open heaters, heater-cathode shorts, and heater-

cathode leakage current. 

Shorts and Continuity: 

This test is performed on a sample lot of tubes from each 

production run. Tubes are subjected to the Thyratron-Type 
Shorts Test described in MIL- E- 1D, Amendment 2, paragraph 

4.7.7, except that tapping is done by hand with a soft rubber 

tapperc . See accompanying Shorts-Test Acceptance-Limits curve. 
Tubes arecriticized forpermanent or temporary shorts and open 
circuits. 

• 

• 

Early-Hour Stability Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure that tubes are properly stabilized. 
In this test, tubes are operated for 20 ho u rs at max imum-
rated plate dissipation. After 2 hours of opera ti on and gl, 
again after 20 hours of operation, tubes are checked for 
transconductance under the conditions specified in CHARACTER-

ISTICS RANGE VALUES for Transconductance Ill. A tube is 

rejected if its transconductance after two or 20 hours of 
operation has changed more than 10 per cent from the 0-hour 
value. 

100-Hour Life Performance: 

This test is performed on a sample lot of tubes from each 

production run to insure a low percentage of early- hour 
inoperatives. Tubes are operated for 100 hours at maximum-

rated plate dissipation, and then subjected to the Shorts and 

Continuity test previously described. Tubes must show a value 

value notgreaterthan0.2 microamperesfor reverse gr id curren t 

not less than 6200 micromhos for Transcond uctance III , an d a to 
under conditions specified in CHARACTERISTICS RANGE VALUES. 

• 
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1000-4nur Conduction Life Performance: 

This test is performed on a sample lot of tubes from each 

production run to insure high quality of the individual tube 

and guard against epidemic failures due to excessive changes 

in any of the characteristics indicated below. In this test, 

tubes a-e operated for 1000 hours at maximum- rated plate 

dissipation, and then criticized for inoperatives, reverse 

grid current, heater-cathode leakage current, and leakage 

resistance. In addition, the average change in transconductance 

of the lot from the 0- hour value for Transconductance Ill 

specified in CHARACTERISTICS RANGE VALUES, must not exceed 

15 per cent at 500 hours, and 20 per cent at 1000 hours. 

1000-Hour Standby Life Performance: 

This test is performed on a sample lot of tubes from each 

production run. The tubes are operated for 1000 hours with only 

normal heater voltage applied. Tubesare criticized for inter-

electrode leakage, reverse grid current, change in trans-

conductance of individual tubes from values at 0- hours and 

cathode interface resistance greater than 25 ohms. Interface 

resistance is measured by Method B of ASTM specification 

F300-57T. 

C Specifications for tapper supplied on request. 
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DIA. FLAT 

METAL 
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JEDEC N2E5-65 
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.016"t 72› 11 DIA. 

LARGE 
LUG 
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(NOTE 2) 
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92CS-10970 

MOTE I: MAXIMUM OUTSIDE DIAMETER OF 0.440" IS PERMITTED 

ALONG 0.190" LUG LENGTH. 

NOTE 2: SHELL TEMPERATURE SHOULD BE MEASURED IN ZONE " A" 

BETWEEN BROKEN LINES. 
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AVERAGE PLATE CHARACTERISTICS 
Ef = 6.3 yours HH)..P.HUILVH-r.:,..t.l. 
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High-Mu Twin Triode 
9-PIN MINIATURE TYPE 

For Use in Mobile-Communications Equipment 
Operating from 6-Cell Storage-Battery Systems 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Absolute-Maximum Values): 
Voltage ( AC or DC) a  13.5 ± 1.5 volts 
Current at heater volts = 13.5 . . . .   0.150 amp 
Peak heater-cathode voltage ( Each unit): 
Heater negative with 

respect to cathode   100 max. volts 
Heater positive with 

respect to cathode   100 max. volts 
Direct lnterelectrode Capacitances ( Approx.): 

Without With 
External External 
Shield Shield') 

Grid-Drive Operation: 

Grid to Plate ( Each unit). . 1.6 1.6 P.0-
Grid to cathode and heater 

(Each unit)   2.5 2.5 mmf 
Plate to cathode and heater 

(Unit No.1)  0.45 1.2 mb.f 
Plate to cathode and heater 

(Unit No.2)  0.38 1.3 mia 

Cathode-Drive Operation: 

Cathode to plate 
(Unit No.1)  0.2 0.18d ilia 

Cathode to plate 
(Unit No.2)  0.24 0.2d mmf 

Cathode to grid and heater 
(Each unit)  5 5d mea 

Plate to grid and heater 
(Ulit No.1)   1.9 . 7d met. 

Plate to grid and heater 
(Unit No.2)  1.8 2.7d fflf 

Heater to cathode 
(Eaci unit)   2.8 2.8e 

Plate to plate   0.24 Pia 

Characteristics, Class AI Amplifier (Each Unit): 

Heater Voltage   13.5 volts 
Plate Supply Voltage   250 volts 
Cathode Resistor   200 ohms 
Amplification Factor   60 
Plate Resistance ( Approx.)   10900 ohms 
Transconductance   5500 pathos 
Plate Current  10 ma 
Grid Voltage ( Approx.) for plate ma = 10 -12 volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Mechanical: 

Operating Position  Any 
Type of Cathodes   Coated Unipotential 
Maximum Overall Length    e 2-3/16" 
Maximum Seated Length  1-15/16" 
Length, Base Seat to Bulb Ton ( Excluding tip). 1-9/16" t3/32" 
Diameter   0.750" to 0.875" 
Dimensional Outline See General Section 
Bulb   T6-1/2 
Base   Small-Button Novel 

Basing Designation for BOTTOM VIEW   

Pin 1 - Plate of 
Unit No.2 

Pin 2 -Grid of 
Unit No.2 

Pin 3-Cathode of 
Unit No.2 

Pin 4 - Heater 
Pin 5- Heater 

9-Pin (JEDEC No.E9-1) 
9EP 

Pin 6 - Plate of 
Unit No.1 

Pin 7 -Grid of 
Unit No.1 

Pin 8- Cathode of 
Unit No.1 411 Pin 9 - Do Not Use 

AMPLIFIER -- Class AI 

Values are for Each Unit 

Maximum Ratings, Absolute-Maximum Values: 

PLATE VOLTAGE  330 max. volts 
GRID VOLTAGE: 

Negative-bias value  55 max. volts 
Positive-bias value  0 max. volts 

PLATE DISSIPATION 2  75 max. watts 
BULB TEMPERATURE ( At hottest 

point on bulb surface)   180 max. oc 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For fixed-bias operation 0  25 max. megohm 
For cathode-bias operation   1 max. megohm 

a neater will withstand momentary excursions from 11.0 to 16.0 volts. 

with external shield JEOEC 110.315 connected to cathode of unit under 
test except as noted. 

C with external shield JEDEC 110.315 connected to ground. 

d with external shield JEDEC No.315 connected to gridoEunit under test. 

SPECIAL RATINGS AND PERFORMANCE DATA 

Heater-Cycling: 

Cycles of Intermittent Operation   1160 min. cycles 
This test is performed on a sample lot of tubes from each 

production rununder the following conditions: Heater volts = 

19.5 cycled one minute on and two minutes off; heater 135 

volts negative with respect to cathode; all other elements 

• 

• 
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connected to ground. At the end of this test, tubes are tested 

for heater-cathode shorts and open circuits. 

Low-Frequency Vibration Performance: 

This test is performed on a sample lot of tubes from each 

production run under the following conditions: Units connected 

in parallel, heater volts = 13.5, plate-supply volts = 250, 

grid volts = - 3, plate load resistor ( ohms) = 2000, and vibra-

tional acceleration = 2.5 g at 25 cps. In this test, the res 

output voltage must not exceed 150 millivolts. 

500-Hour Intermittent Life Performance: 

This test is performed on a sample lot of tubes from each 

production run to insure high quality of the individual tube 

and to guard against epidemic failures. Life testing is 

conducted underthe following conditions: Heater volts = 15.0 

and mmimum-rated plate dissipation. 

ee RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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AVERAGE PLATE CHARACTERISTICS 
E f -13 5 VOLTS 

PLATE MILLIAMPERES 

92CM-11487 
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Beam Power Tube 
90 WATTS CW INPUT ( ICAS) UP TO 60 Mc 
60 WATTS  CW INPUT ( ICAS) UP  TO 175 Mc 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC) 8   13.5 volts 
Current at heater volts - 13  5 0  585 amp 
Mirimum heating time  60 sec 

Transconductance, for plate volts = 
200, grid-No.2 volts . 200, and 
plate ma. - 100   7000 µmhos 

Mu-Factor, Grid No.2 to Grid No.1 
for plate volts = 200, grid-No.2 
volts = 200 and plate ma. = 100 . . 4.5 

Direct Interelectrode Capacitances:b 
Grid No.1 to plate  0.24 max. Pf 
Grid No.1 to cathode & grid No.3 
& internal shield, grid No.2, 
base sleeve, and heater   13.0 Pf 

Plate to cathode & grid No.3 
& internal shield, grid No.2, 
base sleeve, and heater   8.5 pf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  3-13/16" 
Seated Length   3-1/8" t 1/8" 
Maximum Diameter  1-21/32" 
Weight (Approx  ) 2  3 oz 
Bulb  T12 
Cap   Small (JEDEC No.C1-1) 
Base  Small-Wafer Octal 8-Pin with " 770" Sleeve 

(JEDEC Group 1, No.188-150) 

Basing Designation for BOTTOM VIEW  7CK 

Pin 1- Cathode, Pin 5- Grid No.1 
Grid No.3, Pin 6- Same as 
Internal 3 6 Pin 1 
Shield Pin 7- Heater 

Pin 2- Heater Pin 8- Base 
Pin 3-Grid No.2 2 7 Sleeve 
Pin 4- Same as P Cap- Plate 

Pin 1 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. l —63 
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AF POWER AMPLIFIER & MODULATOR -- Class ABic 

Maximum Ratings, Absolute-Maximum Values: 

CCSd WAS° 

DC PLATE VOLTAGE   600 max. 750 max. volts 
DC GRID-No.2 VOLTAGE   250 max. 250 max. volts 
MAX.-SIGNAL DC PLATECURRENTf 125 max. 135 max. ma 
MAX.-SIGNAL PLATEINPUTf  60 max. 85 max. watts 
MAX.-SIGNALGRID-No.21NPUTf. 3 max. 3 max. watts 
PLATE DISSIPATIONf   20 max. 25 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode   135 max. 135 max. volts 
Heater positive with 

respect to cathode   135 max. 135 max. volts 
BULB TEMPERATURE ( At hottest 

point on bulb surface)   220 max. 220 max. OC 

Typical CCS Push- Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage   400 500 600 volts 
DC Grid-No.2 Voltages'  190 185 180 volts 
DC Grid-No.1 Voltage: 
With fixed-bias source   -40 -40 -45 volts 

Peak AF Grid-No.1-to-
Grid-No.1 Voltageh   80 80 90 volts 

Zero-Signal DC Plate Current . . .   63 57 26 ma 
Max.-Signal DC Plate Current . . .   228 215 200 ma 
Zero-Signal DC Grid-No.2 Current .   2.5 2 1 ma 
Max.-Signal DC Grid-No.2 Current .   25 25 23 ma 
Effective Load Resistance 

(Plate to plate)   4000 5500 7000 ohms 
Max.-Signal Driving 

Power ( Approx  )   0 0 0 watts 
Max.-Signal Power Output ( Approx.)   55 70 82 watts 

Typical ICAS Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage   600 750 volts 
DC Grid-No.2 Voltages'  200 195 volts 
DC Grid-No.1 Voltage: 

From fixed-bias source   -50 -50 volts 
Peak AF Grid-No.1-to-
Grid-No.1 Voltageh   100 100 volts 

Zero-Signal DC Plate Current   28 23 ma 
Max.-Signal DC Plate Current   229 220 ma 
Zero-Signal DC Grid-No.2 Current   1 1 ma 
Max.-Signal DC Grid-No.2 Current   27 26 ma 
Effective Load Resistance 

(Plate to plate)   6000 8000 ohms 
Max.-Signal Driving Power ( Approx  I   0 0 watts 
Max.-Signal Power Output ( Approx.) . 95 120 watts 

RADIO CORPORATION OF AMERICA (2) 
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Maximum Circuit Values ( CCS or ICAS): 

Grid-No.1-Circuit Resistance 
Jriler any condition..j 
With fixed bias 0  1 max. megohm 
With cathode bias   Not recommended 

AF POWER AMPLIFIER & MODULATOR -- Class AB1 

Triode Connection—Grid NO.2 Connected to Plate 

CCS ICAS 

Maximum Ratings, Absolute-Max:mum Values: 

DC PLATE VOLTAGE. . .  400 max. 400 max. volts 
MAX.-SIGNAL DC PLATE CURRENT f .  90 max. 90 max. ma 
MAX.-SIGNAL PLATE INPUTf  35 max. 35 max. watts 
PLATE DISSIPATIONf. .   20 max. 25 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  135 max. 135 max. volts 
Heater positive with 

respect to cathode  135 max. 135 max. volts 
BULB TEMPERATURE ( At hottest 

point on bulb surface)   220 max. 220 max. °C 

Typical Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage  250 400 400 volts 
DC Grid-No.1 Voltage  -50 -100 -100 volts 
Peak AF Grid-No.1-to-
Grid-No.1 Voltageh  100 200 200 volts 

Zero-Signal DC Plate Current. • 120 40 40 ma 
Max.-Signal DC Plate Current. • 125 100 100 ma 
Effective Load Resistance 

(Plate-to-plate)  5000 8000 8000 ohms 
Max.-Signal Driving 

Power ( Approx.)   0 0 0 watts 
Max.-Signal Power 

Output ( Approx  )   10 22 22 watts 

Maximum Circuit Values (CCS or ICAS): 

Gric-No.1-Circuit Resistance 
under any condition:i 
With fixed bias 0  1 max. megohm 
With cathode bias 0  5 max. megohm 

AF POWER AMPLIFIER & MODULATOR -- Class ABe 

Maximum Ratings, Absolute-Maximum Values: 

CCS ICAS 

e
DC PLATE VOLTAGE  600 max. 750 max. volts 
DC GRID-No.2 VOLTAGE  250 max. 250 max. volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. I -63 

DATA 2 



8032 

CCS ¡CAS 

MAX.-SIGNAL DC PLATE CURRENTS . 125 max. 135 max. ma 
MAX.-SIGNAL PLATE INPUTs  62.5 max. 90 max. watts • MAX.-SIGNAL GRID-No.2 INPUT. .   3 max. 3 max. watts 
PLATE DISSIPATIONS. . .....   20 max. 25 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode  135 max. 135 max. volts 

Heater positive with 
respect to cathode  135 max. 135 max. volts e 

BULB TEMPERATURE (At hottest 
point on bulb surface)   220 max. 220 max. °C 

Typical CCS Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage  400 500 600 volts 
DC'Grid-No.2 Voltageg   175 175 165 volts 
DC Grid-No.1 Voltage: 

From fixed-bias source  -41 -44 -44 volts 
Peak AF Grid-No.1-to-
Grid-No.1 Voltage   95 102 97 volts 

Zero-Signal DC Plate Current  33 27 22 ma 
Max.-Signal DC Plate Current  232 242 207 ma 
Zero-Signal DC Grid-No.2 Current. • • 1.1 0.7 0.6 ma 
Max.-Signal DC Grid-No.2 Current. . • 18 18 17 ma 
Max.-Signal DC Grid-No.1 Current. . . 1.6 1.9 1.1 ma 
Effective Load Resistance 

(Plate to plate)  3700 4600 6800 ohms 
Max.-Signal Driving Power (Approx.)"  0.2 0.3 0.2 watt 
Max.-Signal Power Output ( Approx.).   62 83 90 watts 

Typical ICAS Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage  600 750 volts 
DC Grid-No.2 Voltage.   190 165 volts 
DC Grid-No.1 Voltage: 

From fixed-bias source  -48 -46 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage. . 109 108 volts 
Zero-Signal DC Plate Current  28 22 ma 
Max.-Signal DC Plate Current  270 240 ma 
Zero-Signal DC Grid-No.2 Current 1  2 0.3 ma 
Max.-Signal DC Grid-No.2 Current  20 20 ma 
Max.-Signal DC Grid-No.1 Current  2 2.6 ma 
Effective Load Resistance ( Plate to plate). • 5000 7400 ohms 
Max.-Signal Driving Power (Approx.)". . . • 0.3 0.4 watt 
Max.-Signal Power Output (Approx  )   113 131 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.1-Circuit Resistance:" 
With fixed bias   30000 max. volts 

Not recommended e With cathode bias   

• 

• 

• 
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PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for use with a maximum 
modulation factor of i and at frequencies up to 6o Nc 

CCS ¡CAS 

Maximum Ratings, Absolute-Maximum Values: 

For maximum plate voltage and maximum plate 
input above 6o Nc, see Rating Chart I 

DC PLATE VOLTAGE  480 max. 600 max. volts 
DC GRID-No.2 VOLTAGE  250 max. 250 max. volts 
OC GRID-No.1 VOLTAGE  -150 max. -150 max. volts 
DC PLATE CURRENT  117 max. 125 max. ma 
DC GRID-No.1 CURRENT 3  5 max. 4 max. ma 
PLATE INPUT   45 max. 67.5 max. watts 
GRID-No.2 INPUT   2 max. 2 max. watts 
PLATE DISSIPATION 13  3 max. 16.7 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  135 max. 135 max. volts 
Heater positive with 

respect to cathode  135 max. 135 max. volts 
BULB TEMPERATURE ( At hottest 

point on bulb surface). . . . 220 max. 220 max. °C 

Typical Operation: 

DC Plate Voltage  400 475 600 volts 
DC Grid-No.2VoltageP  150 135 150 volts 

From a seriesresistor of. 33000 51000 56000 ohms 
DC Grid-No.1Voltager  -87 -7Z -87 volts 

From a grid resistor of 27000 27000 27000 ohms 
Peak RF Grid-No.1 Voltage 107 95 107 volts 
DC Plate Current  112 94 112 ma 
DC Grid-No.2 Currèht  7.8 6.4 7.8 ma 
DC Grid-No.1 Current 

(Approx.)   3.4 2.8 3.4 ma 
Driving Power (Approx.) 0.4 0.3 0.4 watt 
Power Output ( Approx  )   32 34 52 watts 

Maximum Circuit Values ( CCS or ICAS): 

Grid-No.1-Circuit Resistance'   30000 max. ohms 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy 
and 

RF POWER AMPLIFIER -- Class CFM Telephony 

CCS ¡CAS 

Maximum Ratings, Absolute-Maximum Values: 

At frequencies uP to 6o Mc. For maximum plate voltage 
and maximum hiate input above 6o Mc, see Rating Chart II. 

DC PLATE VOLTAGE  600 max. 750 max. volts 
DC GRID-No.2 VOLTAGE  250 max. 250 max. volts 
DC GRID-No.1 VOLTAGE  -150 max. -150 max. volts 
DC PLATE CURRENT  140 max. 150 max. ma 

e11la RADIO CORPORATION OF AMERICA DATA 3 
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CCS ¡CAS 

DC GRID-No.1 CURRENT 3  5 max. 4 max. ma 
PLATE INPUT 67  5 max. 90 max. watts 
GRID-No.2 INPUT   3 max. 3 max. watts 
PLATE DISSIPATION   20 max. 25 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  135 max. 135 max. volts 
Heater positive with 

respect to cathode  135 max. 135 max. volts 
BULB TEMPERATURE ( At hottest 

point on bulb surface). . . 220 max. 220 max. °C 

Typical Operation: 

As amplifier up to to Mc 

DC Plate Voltage  500 600 600 750 volts 
DC Grid-No.2 Voltaget . .   170 150 180 160 volts 
Froma series resistorof   36000 51000 43000 56000 ohms 

DC Grid-No.1 Voltage" . . -66 -58 -71 -62 volts 
From a grid-No.1 

resistor of   27000 20000 24000 20000 ohms 
From a cathode 

resistor of   470 470 430 470 ohms 
Peak RF Grid-No.1 Voltage 84 73 91 79 volts 
DC Plate Current  135 112 150 120 ma 
DC Grid-No.2 Current. . . 9 9 10 11 ma 
DC Grid-No.1 Current 

(Approx.)   2.5 2.8 2.8 3.1 ma 
Driving Power (110PC°X.1 .   0.2 0.2 0.3 0.2 watt 
Power Output ( Approx.). .   48 52 66 70 watts 

As amplifier at 175 Mc 

DC Plate Voltage  320 400 volts 
DC Grid-No.2 Voltaget   180 190 volts 

From a series resistor of 13000 20000 ohms 
DC Grid-No.1 Voltages   -51 -54 volts 

From a grid resistor of . 27000 24000 ohms 
From a cathode resistor of 330 330 ohms 

Peak RF Grid-No.1 Voltage . 64 68 volts 
DC Plate Current  140 150 MO 
DC Grid-No.2 Current  10 10.4 ma 
DC Grid-No.1 Current ( Aoorox.)  2 2.2 ma 
Driving Power ( Approx.) . . . • 3 3 watts 
Power Output ( Approx  )   25 35 watts 

Maximum Circuit Values ( CCS or ICAS): 

Grid-No.1-Circuit Resistances   30000 max. ohms 

a Heater voltage fluctuations will cause variations in power output. The 
8032 is designed to meet the ( IA Standard 8S152A. 
With no external shield. 

C Subscript 1 indicates that grid-No.I current noes not flow during any 
Part of the input cycle. 

d Continuous Commercial Service. 
e Intermittent Commercial and Amateur Service. 

RADIO CORPORATION OF AMERICA 
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r Averaged over any audio- frequency cycle or sine- wave form. 

g Obtained preferably from a separate source or from tne plate voltage 
suely with a voltage divider. 

h Tb, driver stage should be capable of supplying the No.1 grids of the 
class A13, stage with the specified driving voltage at low distortion. 

The type of input coupling network used should not introduce too much 
reistance in the grid-No.I circuit. Transformer or impedance coupling 
deices are recommended. 

Su4Script 2 indicates that grid-No.1 current flows during some part 
of the input cycle. 

▪ Driver stage should be capable of supplying the specified driving power 
at low distortion to the NO.1 grids of the 082 stage. 

n To minimize distortion, the effective resistance per grid-No.1 circuit 
of the 082 stage should be held at a low value. For this purpose the 
use cf transformer coupling is recommended. In no case, however, 
shwuld the total oc grid-No.1-circuit resistance exceed 30,000 ohms 
when the 8032 is operated at maximum ratings. For operation at less 
than maximum ratings, the dc grid-No.1-circuit resistance may be as 
high as 100.000 ohms. 

e Obtained preferably from a separate source modulated with the plate 
suety, or from the modulated plate supply through a series resistor. 

r Obtained from grid-No.1 resistor or from a combination of grId-No.1 
resistor witn eitner fixed supply or cathoce resistor. 

When grid No.1 is driven positive and the 8032 is operated at maximum 
ratings, the total dc grid-No.1-circuit resistance should not exceed 
toe specified value of 30.000 ohms. If this value is insufficient to 
provide adequate bias, the additional required oias must be supplied 
by a cathode resistor or fixed supply. For operation at less than 
maximum ratings. the dc grid-No.1-circuit resistance may be as high 
as 160.000 ohms. 

Obtained preferably from separate source. cir from the plate- supply 
vo:tage with avoltage divider, or through a serles resistor. A series 
grid-No.2 resistor should be used only when the 8032 is used in a 
circuit which is not keyed. Grid-No.2 voltage must not exceed 400 
volts under key- up conditions. 

U Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor. 
Or by combination methods. 

CHARACTERISTICS RANGE VALUES 

Note Non. Max. 

Heater Current  1 0.550 0.620 amp 
Direct Interelectrode Capacitances: 
Grid No.1 to plate  2 - 0.24 pf 
Grid No.1 to cathode & grid 

No.3 & internal shield, grid 
No.2, base sleeve, and heater . 2 12.0 15.0 pf 

Kate to cathode & grid 
No.3 & internal shield, grid 
No.2, base sleeve. and heater . 2 7.3 9.5 pf 

Plate Current   3 46 94 ma 
Grid-No.2 Current   3 - 5.5 ma 
Dynamic Grid-No.2 Current   4 3 21 ma 
Useful Power Output   4 47 - watts 

Note 1: With 13.5 volts ac on heater. 

Note 2: With no external shield. 

Note 3: With rated ac heater voltage. dc plate voltage of 300 volts, dc 
grid-No.2 voltage of 200 volts, and dc grid-No.1 voltage of 
-3> volts. 

Note 4: In a single- tube. self-excited oscillator circuit, and with 
rated ac heater voltage, dc plate voltage of 600 volts. dc 
grid-N0.2 voltage of 180 volts, grid-No.1 resistor of 30,000 
S 10 per cent ems, dc plate current of 100 to 112 ma.. dc 
grid-No.1 current of 2 to 2.5 ma.. and frequency of 15 Mc. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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MAXIMUM RATINGS vs OPERATING FREQUENCY 

OPERATING 

FREQUENCY 

Mc 

MAXIMUM PERMISSIBLE PERCENTAGE 

OF MAXIMUM RATED PLATE VOLTAGE & PLATE INPUT 

TELEPHONY TELEGRAPHY 

Clas C 
Plate-Modulated 

Class C 

Unandulated 

Voltage Input Voltage InPut 
60 100 100 100 100 
80 84 92 84 92 
125 65 78 65 78 
150 58 72 58 72 
160 56 70 56 70 
175 53 67 53 67 

OPERATING CONSIDERATIONS 

The maximum bulb temperature is a tube rating and is to 

be observed inthe same manner as other ratings. The tempera-
ture may be measured with temperature-sensitive paint, such 

as Tempilaq. The latter is made by the Tempil Corporation, 
132 West 22nd Street, New York II, New York. 

To insure adequate cooling, it is essential that free 
circulation of air be provided around the tube. In most 
cases, no additional air is required. 

The plate shows no color when the 8032 is operated at 
full ratings under either CCS or ICAS conditions. 

Connections to the plate should be made with a flexible 
lead to prevent any strain on the seal at the cap. 

g" 
1— MAX. 
16 
DIA. 

CAP 
JEDEC NS CI- I 

112 BULB 

BASE 
JEDEC GROUP 1 

Ns B8-150 

• 

• 

• 

• 

• 
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RATING CHART I 
Class C Telephony Service 

E f • 13.5 VOLTS 
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TYPICAL CHARACTERISTICS 

Triode Connection 
E = 13.S VOLTS 
GRID Ns 2 CONNECTED TO PLATE. 
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8056  

Medium-Mu Triode 
NUVISTOR TYPE 

For Use with Low-Voltage Power Supplies 
in Industrial and Military Applications 

GENERAL DATA 

Electrical: 

Heate- Characteristics and Ratings (Absolute-Maximum Values): 
Voltage ( AC or DC)  6.3± 0.6 volts 
Current at heater volts . 6.3   0.135 amp 
PeaK heater-cathode voltage: 
Heater negative with respect to cathode . 100 max. volts 
Heater positivewith respect tocathode . 100 max. volts 

Direct lnterelectrode Capacitances ( Approx ): 
Grid to plate   2.1 Mgt. 
Grid to cathode, shell, and heater. 4.0 Pe 
Plate to cathode, shell, and heater 1.7 me 
Plate to cathode 0  34 me 
Heater to cathode   1.4 Me 

Characteristics, Class AI Amplifier: 

Plate Supply Voltage  24 volts 
Grid Supply Voltage   0 volts 
Cathode Resistor  100 ohms 
Amplification Factor  11.5 
Plate Resistance (Approx  )   1650 ohms 
Transconductance  7000 mmhos 
Plate Current   8.5 nm 
Grid Voltage ( Approx.) for plate ma.50. . -5 volts 

Mechanical: 

Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length 0  800" 
Maximum Seated Length 0  625" 
Maximum Diameter 0  440" 
Weight :Approx  )  1/15 oz 
Envelope Metal Shell MT4 
Base. . . Medium Ceramic-Wafer Twelvar 5-Pin ( JEDEC No.E5-65) 

Basing Designation for BOTTOM VIEW  12AQ 

Pin 15 -Do Not Use 
Pin 2 - Plate 
Pin 3 -Saine as Pin 1 
Pin t -Grid 
Pin 5 - Same as Pin 1 
Pin 6 - Same as Pin 1 
Pin 7 - Same as Pin 1 
Pin 8 - Cathode 
Pin 9 - Same as Pin 1 
Pin 10 - Heater 
Pin 12 - Heater 

INDEX=LARGE LUG 
•= PIN CUT OFF 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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INDUSTRIAL SERVICE 

Maximum Ratings, Absolute-Maximum Values: 

For operatzon at any alt:tude 

PLATE VOLTAGE   50 max. volts 
GRID VOLTAGE: 

Negative-bias value   55 max. volts 
Peak-positive value   2 max. volts 

GRID CURRENT  2 max. ma 
CATHODE CURRENT   15 max. ma 
PLATE DISSIPATION 0 45 max. watt 

Typical Operation: 

Plate Supply Voltage  12 24 volts 
Grid Supply Voltage  0 0.7 volts 
Grid Resistor   33000 - ohms 
Amplification Factor  12.5 12.5 
Plate Resistance ( APprox  )   1560 1560 ohms 
Transconductance  8000 8000 µmhos 
Plate Current   5.8 10 ma 

Maximum Circuit Values: 

Grid-Circuit Resistance:' 
For fixed-bias operation  10 max. megohms 
For cathode-bias operation  10 max. megohms 

a Pin is cut off to ceramic wafer. 

For operation at metal- shell temperatures up to 1500 C. For tempera-
tures above 1500 C. see accompanying Rating Chart. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Max. 

Heater Current  1 0.125 0.145 amp 
Direct lnterelectrode 

Capacitances': 
Grid to plate  2 1.8 2.4 µµf 
Grid to cathode, shell, 

and heater  2 3.4 4.6 Milf 
Plate to cathode, shell, 
and heater  2 1.4 2.0 µpf 

Heater to cathode  2 1.1 1.7 paf 
Plate to cathode  2 0.26 0.42 MO 

Plate Current ( 1) 1  3 6.5 10.5 ma 
Plate Current ( 2) 1  4 - 50 pa 
Transconductance ( 1) 1  3 6000 8000 µmhos 
Transconductance ( 2) 3  5 5200 - µmhos 
Transconductance Change: 

Difference between trans-
conductance ( 1) and trans-
conductance ( 2), expressed 
in per cent of transcon-
ductance (1)  - - 15 

Reverse Grid Current 1  6-  0.05 
% • 

pa 
Amplification Factor 1  3 9 14 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Heater-Cathode Leakage Current: 
Heater negative with 

respect to cathode  1.7 1 pa 
Heater Positive with 

reM-)eCt to cathode  1,7 1 ya 

Leakage Resistance: 

Between grid and all other 
electrodes tied together. . 1,8 1000 - megohms 

Between Plate and all otner 

electrodes tied together. . 1,9 1000 - megohms 

Note 1: With 6.3 volts ac or dc on heater. 
Note 2: Measured in accordance with FIA Standard RS- 191-A. 

Note 3: with dc plate supply volts = 20. cathode resistor . 100 gums, 
.nd cathode- bypass capacitor = 1000 at. 

Note 0, with dc plate volts . 24, dc grid volts . - 10. and metal shell 
connected to ground. 

Note 5: With 5.7 volts ac or dc on heater. 

Note 6: with dc plate volts . NO, grid supply volts = -2, grid resistor 
=I megohm, and metal shell connected to ground. 

Note 7: With 100 volts dc applied between heater and cathode. 

Note 8: With grid 100 volts negative with respect to all other electrodes 
tied together. 

Note 9: With plate 100 volts negative with respect to all other electrodes 
tied together. 

SPECIAL RATINGS& PERFORMANCE DATA 

Shock Rating: 

irpact Acceleration   1000 max. 

This test is performed on a sample lot of tubes from each 

production run to determine ability of tube to withstand the 

specified impact acceleration. Tubes are held rigid in four 

different positions in a Navy Type, High- impact ' flyweight) 

Shock Machine and are subjected to 20 blows at the specified 

maximum ' mpact acceleration. At the end of this test, tubes 

are criticized for change in transconductance, reverse grid 

current, and heater- cathode leakage current, and are -then 

subjected to the Variable- Frequency Test described below. 

Fatigue Rating: 

Vibrational Acceleration 2  5 max. 9 

This test is performed on a sample lot of tubes to deter-

mine ability of tube to withstand the specified vibrational 

acceleration. Tubes are rigidly mounted, supplied with nomi-

nal heater voltage only, and subjected for 48 hours to 2.5-g 

vibrational acceleration at 60 cycles per second in the Xi 

position. At the end of this test, tubes are criticized for 

the same characteristics and end- point values as in the Shock 

Rating Test described above. 

Variable- Frequency Vibration Performance: 

This test is performed on a sample lot of tubes from each 

production run. The tube is operated under the conditions 

specified in CHARACTERISTICS RANGE VALUES for Transconductance 

CI) with the addition of a plate- load resistor of 2000 ohms. 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 
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During operation, tube is vibrated in the XI position through 

the frequency range from 50 to 15,000 cycles per second under 

the following conditions: a sweep rate of one octave per 30 

seconds from 50 to 3000 cps, a 7- second sweep from 3000 to 

15,000 cps, and a constant vibrational acceleration of 4 g. 

During the test, tube must not show an output voltage across 

the plate- load resistor in excess of: 111 20 rms millivolts 

from 50 to 3000 cps, 121 50 peak millivolts from 3000 to 6000 
cps, and 131 500 peak millivolts from 6000 to 15,000 cps. 

Low-Pressure Voltage-Breakdown Test: 

This test is performed on a sample lot of tubes from each 

production run. In this test, tubes are operated with 250 

rms volts applied between plate and all other electrodes and 

will not break or show evidence of corona when subjected to 

air pressures equivalent to altitudes of up to 100,000 feet. 

Heater Cycling: 

Cycles of Intermittent Operation  2000 min. cycles 

This test is performed on a sample lot of tubes from each 
production run under the following conditions: heater volts 

= 8.5 cycled one minute on and two minutes off; heater 180 
volts negative with respect to cathode; grid, plate, and metal 

shell connected toground. At the end of this test, tubes are 

tested for open heaters and heater-cathode shorts. 

Shorts and Continuity: 

This test is performed on a sample lot of tubes from each 

production run. Tubes are subjected to the Thyratron-Type 

Shorts Test described in MIL- E- ID, Amendment 2, Paragraph 

4.7.7, except that tapping is done by hand with a soft rubber 

tapper c . See accompanyinn Shorts- Test Accebtance-Llertts 

curve. Tubesare criticized for permanent or temnorary shorts 

and open circuits. 

Early-Hour Stability Life Performance: 

This test is performed on a sample lot of tubes from each 

production run to insure that tubes are properly stabilized. 

In this test, tubes are operated for 20 hours at maximum-

rated plate dissipation. After 2 hours of operationandagain 

after 20 hours of operation, tubes are checked for transcon-

ductance under the conditions specified in CHARACTERISTICS 

RANGE VALUES for Transconductance 111. A tube is rejected if 
its transconductance after 2 or 20 hours of operation has 

changed more than 10 per cent from the 0- hour value. 

100-Hour Life Performance: 

This test is performed on a sample lot of tubes from each 

production run to insure a low percentage of early- hour in-

operatives. Tubes are operated for 100hours at maximum- rated 

plate dissipation, ànd then subjected to the Shorts and Con-

tinuity Test previously described. Tubes must then show a 

transconductance of not less than 5000 micromhos under the 

conditions specified in CHARACTERISTICS RANGE VALUES for 

Transconductance 111. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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1000-Hour Conduction Life Performance: 

This test is performed on a sample lot of tubes from each 

production run to insure high quality of the individual tube 

and guard against epidemic failures due to excessive changes 

in any of the characterist,cs indicated below. In this test, 

tubes are operated for 1000 hours at maximum- rated plate 

dissipationd , and then criticized for inoperatives, reverse 

grid current, heater-cathode leakage current, and leakage 

resistance. In addition, 7.he average change in transconduct-

ance of the lot from the 0- hour value forTransconductance Ill 

specified in CHARACTERISTICS RANGE VALUES, must not exceed 15 
per cent at 500 hours, and 20 per cent at 1000 hours. 

1000-Hour Standby Life Performance: 

This test is performed on a sample lot of tubes from each 

production run. The tubes are operated for 1000 hours with 

only heater voltage applied. Tubes are criticized for inter-

electrode leakage, reverse grid current, change in transcon-

ductance of individual tubes from values at 0- hours and 

cathode interface resistance greater than 25 ohms. Interface 

resistance is measured by Method B of ASTM specification 

F300-577. 

C Specifications for tapper supplied on request. 

d At metal- shell temperature of 150° C. 
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r
.400"MAX. DIA. 

1 . 200" MIN. 
DIA. FLAT 

mT4 
METAL 
SHELL 

BASE 
JEDEC N2E5-65 

.100" MIN. 

.130" MAX. 

5 PINS 
.016"± .001" DIA. 

• PIN CUT OFF 

MAX. 
(NOTE 0 

.62e 
MAX. 

.800" 
MAX. 

ZONE ‘A. 
(NOTE 2) 

CERAMIC 
"-WAFER 

SMALL 
LUG 

92CS-10970R1 

NOTE I: MAXIMUM OUTSIDE DIAMETER OF 0.440" IS PERMITTED 

ALONG 0.190" LUG LENGTH. 

NOTE 2: SHELL TEMPERATURE SHOULD BE MEASURED IN ZONE " A" 

BETWEEN BROKEN LINES. 
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SHORTS-TEST ACCEPTANCE LIMITS 
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8077/7054 

Power Pentode 
9- PIN MINIATURE TYPE 

For Mobile-Communications Equipment Operating from 6-Cell 
Storage- Battery Systems. Useful as a Class-C RE- Power-
Amplifier, Oscillator, and Frequency-Multiplier Tube up 
to 40 Mc, and as a Modulator and AF- Power-Amplifier Tube. 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Absolute-Nartmum Values): 
Voltage (AC or DC)a   13.5 ± 1.5 volts 
Current at heater volts - 13  5 0  275 amp 
Peak heater-cathode voltage: 
Heater negative with 

respect to cathode  120 max. volts 
Heater positive with 

respect to cathode  120 max. volts 
Direct Interelectrode Capac:tances ( Approx.):a 
Grid No.1 to plate 0  063 NJ-
Grid No.1 to all other electrodes 

except plate  10.2 Pelf 
Plate to all other electrodes 

except grid No  1   3.5 me 

Characteristics, Class Ai Amplifier: 

Heater Voltage  13.5 volts 
Plate Supply Voltage  250 volts 
Grid No.3  Connected to cathode at socket 
Grid No.2 Supply Voltage  150 volts 
Cathode Resistor  120 ohms 
Plate Resistance ( Approx  )   0.1 megohm 
Transconductance  11500 µmhos 
Plate Current   19 ma 
Grid-No.2 Current   3.5 ma 
Grid-No.1 Voltage ( Approx.) 

plate µa - 20   

Mecharical: 

Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length  2-3/16" 
Maximum Seated Length   1-15/16" 
Length, Base Seat toBulbTop ( Excluding 
Diame7er 

for 
-10 volts 

tip) . 1-9/160/32" 
0  750" to 0.875" 

Dimensional Outline   See General Section 
Bulb 16-1/2 
Base Small-Button Noval 9-Pin (JEDEC No.E9-1) 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Basing Designation for BOTTOM VIEW  9GK 

Pin 1 - Cathode 
Fin 2- Grid No.1 
Pin 3-Grid No.3, 

Internal 
Shield 

Pin 4- Heater 
Pin 5- Heater 

Pin 6- No Internal 
Connection 

Pin 7- Plate 
Pià 8-Giqd No.2 
Pin 9- Grid No.3, 

Internal 
Shield 

AF POWER AMPLIFIER-- Class 

Maximum Ratings, Absolule-Naxlmum Values: 

PLATE VOLTAGE   330 max. volts 
GRID No.3 ( SUPPRESSOR GRID) . . .Connect to cathode at socket 
GRID-No.2 ( SCREEN-GRID) VOLTAGE   180 max. volts 

N • GRID-No.1 (CONTROL-GRID) VOLTAGE: 
egative-bias value   55 max. volt s 
Positive-bias value   0 max. volts 

GRID-No.2 INPUT   1 max. watt 
PLATE DISSIPATION   5 max. watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation 0  1 max. megohm 
For cathode-bias operation  0.25 max. megohm 

• 

A1 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphyc 
and 

RF POWER AMPLIFIER-- Class C FM Telephony 

Maximum CCS° Ratings, Absolute- Maximum Values: 

DC PLATE VOLTAGE. . . . .  300 max. volts 
DC GRID No.3 ( SUPPRESSOR GRID). .Connect to cathode at socktt 
DC GRID-No.2 ( SCREEN-GRID) VOLTAGE  175 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE: 

Negative-bias value   50 max. volts 
DC PLATE CURRENT  33 max. ma 
DC GRID-No.2 CURRENT 5  5 max. ma 
DC GRID-No.1 CURRENT  3 max. ma 
GRID-No.2 INPUT   1 max. watt 
PLATE DISSIPATION   5 max. watts 

Typical Operation: 

At frequencies up to 4oNc 

Heater Voltage  13.5 13.5 13.5 volts 
DC Plate Voltage  200 250 300 volts 
Grid No.3  Connected to cathode at socket 
DC Grid-No.2 Voltage  115 145 175 volts 
DC Grid-No.1 Voltage  -7 -9 -12 volts 
Peak RF Grid-No.1 Voltage   9 11 16 volts 
DC Plate Current  14.5 20 26 ma 
DC Grid-No.2 Current  3 4.1 5.5 ma 
DC Grid-No.1 Current ( Approx.). . 0.6 0.85 1 ma 

• 

• 

• 

• 
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Driving Power ( Approx.)   10 12 15 mw 
Power Cutout ( Approx  )   1.5 2.7 4 watts 

eMaximum Circuit Values: 

Grid-No.1-Circuit Resistance 0  1 max. megohm 

FREQUENCY MULTIPLIER 

Maximum CCSd Ratings, Absolute-Maxtmum Values: 

• Same as for RF POWER AMPLIFIER & OSCILLATOR 

Typical Operation: 

As douber ut to go Mc 

DC Plate Voltage  200 250 300 vol ts 
Grid Nc-.3  Connected to cathode at socket 
DC Grid-No.2 Voltage  115 145 175 volts 

e DC Grid-No.1 Voltage  -16 -20 -25 volts 
Peak RF Grid-No.1 Voltage   19 24 31 volts 
DC Plate Current  11 15 20 ma 
DC Grid-No.2 Current  2 3 4 me 
DC Gric-No.1 Current ( Approx.). 0.3 0.45 0.6 ma 
Driving Power ( Approx.)   5 9 13 mw 
Useful Power Output ( Approx.) . 1.4 1.9 2.5 watts 

Maximum Circuit Values: 

Grid-N0.1-Circuit Resistance 0  1 max. megohm 

a The heater will take momentary excursions of 11.0 to 16.0 volts. 

b Without external shield. 

C Key- down conditions per tube kithout amplitude modulation. Amplitude 
modul,tion essentially negative may be used if the positive peak of 
the audio-freouency envelope coes not exceed 115 per cent of the car-
rier conditions. 

Contiruous Commercial Service. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

• Note Mtn. Max. 
Heater Current  1 0.260 0.290 amp 

Transconductance 1  2 8500 14500 µmhos 
Plate Current 1  3 13 25 ma 
Grid-No.2 Current 1  3 2 5 ma 
Reverse Grid-No.1 Current . 1,4 - 1.5 ma 
Heater-Cathode Leakage Current: e Heater negative with 

respect to cathode 1  5 - 20 pa 
Heater positive with 

respect to cathode 1  5 - 20 ma 
Leakage Resistance: 

Between grid-No.1 and all other 
electrodes tied together. . . 1,6 50 - megohms 

Between plate and all other o electrodes tied together. . . 1,7 50 _ megohms 

(11:011 RADIO CORPORATION OF AMERICA 
;elk Electron Tube Division Harrison, N. J. 
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Note 1: With ac or dc heater volts = 13.5. 

Note 2: With dc- plate- supply volts . 250, grid-No.2 volts = 150, grid 
No.3 connected to cathode at socket, cathode resistor (ohms) . 
120, and cathode- bypass capacitor (pi') = 1000. 

Note 3: With dc plate-supply volts = 250, grid-No.2 supply volts • 150, grid 
No.3 connectetocathode at socket, and cathode resistor (ohms) = 120. 

Note 6: with dc plate- supply volts . 250, grid-No.2 supply volts 150, 
grid No.3 connected to cathode at socket, cathode resistor (ohms) 

120. and grid-No.1 resistor (megohms) = 1. 

Note 5: With 100 volts dc between heater and cathode. 

Note 6: i gr No.1 1 vol ts. negative with respect to all other With grid 
elec trodes tied together. 

Note 7: With plate 300 volts negative with respect to all other elec-
trodes tied together. 

SPECIAL RATINGSSPERFORMANCE DATA 

Neater-Cycling Life Performance: 

This test is performed on a sample lot of tubes from each 

production run. A minimum of 2000 cycles of intermittent 

operation is applied under the following conditions: heater 

volts = 19.5 cycled one minute on and two minutes off, heater 

135 volts negative with respect to cathode, and all other 

elements connected to ground. At the end of this test, tubes 

are checked for heater-cathode shorts and open circuits. 

Low-Frequency Vibration Performance: 

This test is performed on a sample lot of tubes from each 

production run under the following conditions: heater volts 

= 13.5, plate- supply volts = 250, grid No.3 connected to 

cathode, grid-No.2 supply volts . 150, cathode resistor ( ohms) 

= 120, cathode- bypass capacitor ( µf1 = 1000, plate load 

resistor ( ohms) y 2000, and vibrational acceleration of 2.5 g 

at 25 cps. In this test, the rms output voltage must not 

exceed 150 millivolts. 

500-Hour Intermittent Life Performance: 

This test is performed on a sample lot of tubes from each 

production run to insure high quality of the individual tube 

and to guard against epidemic failures. Life testing is con-

ducted under the following conditions: heater volts = 15 and 

maximum- rated plate dissipation and grid-No.2 input. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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8184 

Beam Power Tube 

e CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE 
"ONE-PIECE" ELECTRODE DESIGN INTEGRAL RADIATOR 

2 MEGAWATT MAXIMUM PEAK POWER INPUT UP TO 500 Mc 
MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE 

For use at Frequencies up to 500 Mc 

• GENERAL DATA 

Electrical: 

Heater, for Matrix-Tyne, Or ide-
Coated, Uninotential Catt-cdee 

Typical Maximum 
Voltage ( AC or DC)  22 23 volts 
Current at heater volts : 22  12.6 te minutes Minimum heating time  5 mi Mu-Factor, Grid No.2 to Grid No.1 

for Plate volts . 5000, crid-No.2 
volt; = 1400, and plate ,, a. = 500 25 

Direct lnterelectrode Canacitances: 
Grid No.1 to nlateb   0.3 max. of 
Grid No.1 to cathode & heater   106 O. 
Plate to cathode & heaterb ,c 0  03 max. Pf 

Grid No.1 to grid No  2   110 pf 
Grid No.2 to plate  24 Pf 
Grid No.2 to cathode & heaterc 1  5 max. pf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  7.24" 
Maximum Diameter  5.56" 
Weight ( Approx  )  8.5 lbs 
Radiator  integral part of tube 
Termin.41 Connections ( See Cimensional Outline): 

GI -Grid-No-i- H,K - Heater- & 
Terminal Cathode-
Contact Terminal 
Surface Contact 

G2 -(; rid-No.2- Surface 
Terminal P- Plate-
Contact G2U Terminal 
Surface Contact 

H - Heater- Surface 
Terminal 
Contact 
Surface 

Thermal: 

Ar Fluw: 

Through radiator—Adequate air flow to limit the plate-core 

temperature to 2500 C should be delivered by a blower 

through the radiator before and during the application of 
heater, plate, grid-N0.2, andgrid-No.I voltages. Typical 

H,K 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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8184 

values of air flow directed through the radiator versus 

plate dissipationare Shown ¡ ri accompanying ypical -Cooling-
Requirements curve. 

To Plate, Grid-No.2, Grid-No.A, Cathode, and Neater Terminals-
A sufficient quantity ofair should beallowed to flow past 

each ofthese terminals to prevent their temperature from 

exceeding the specified maximum value of 2500 C. 

Plate power, grid-No.2 power, heater power, and the forced-air 
flow may be removed simultaneously. 

Terminal Temneratured ( Plate, grid No.2, 
grid No.1, cathode, and heater)  250 max. Oc 

Plate Core Temperature°   250 max. Oc 

PULSED RF AMPLIFIER 

Maximum CCS° Ratings, Absolute-Maximum Values: 

For maximum "on" ttme f of to microseconds in any 

2000-microsecond interval and frequencies up to 500 Mc • 
PEAK POSITIVE PULSE PLATE VOLTAGE. . . . 25000 max. volts 
DC PLATE VOLTAGE°   15000 max. volts 
POSITIVE-PULSE GRID-No.2 VOLTAGE: 

Peak  2500 max. volts 
DC  2500 max. volts 

NEGATIVE-PULSE GRID-No.1 VOLTAGE: 
Peak  500 max. volts 
DC . . . . . . .   500 max. volts 

DC-PULSE PLATE CURRENT  80 max. amps 
DC PLATE CURRENT  0.5 max. amp 
GRID-No.2 INPUT ( Average)   150 max. watts 
GRID-No.1 INPUT ( Average)   100 max. watts 
PLATE DISSIPATION ( Average)   10000 max. watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
under any condition   2000 max. ohms 

& See Operating Considerations. 
411/0 

with external flat metal shield 8' diameter having center hole 4" 
diameter. Shield islocated in plane of the grid-No.2 terminal. Perpen-
dicular to the tube axis, and is connected to via No.2 ana ground. 

C with external flat metal shield 8" diameter having center hole 8-8/8" 
diameter. Shield Is located in planeof the grid-wo.1 terminal, perpen-
dicular to the tube axis, and is connected to grid mo.1 and ground. 

d See Operating Consideratiosuand also DinensionatOutiine for temperature-
measurement points. 

e Continuous Commercial Service. 
III/0 

"On" time is defined as the sum of the durations of all the individual 
pulses which occur during the interval. An Increase in dc plate 
current during the pulse may be permissible at shorter . on. times. 
and a decrease is usually required at longer . on. times. Pulse 
duration in defined as the time interval between the two points on the 
pulse at which the instantaneous value is70 per cent of the peak value. 
Peak 401.4 is defined as the maximum value of a smooth curve through 
the average of the flUctuations over the too portion of the pulse. 
Duty factoy is defined as the ratio of .on. time to total elapsed time 
in any interval. 

g Pressurization may be required when the tube is used at high altitudes 
ano plate voltages near the maximum rating to Prevent flash-over at the 
tube seals. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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CHARACTERISTICS RANGE VALUES 

Note en. Max. 

Heater Current  1 11.7 13.5 amp 
Direct Interelectrode Capecitances: 

Grid No.1 to plate  2 - 0.3 pf 
Grid No.1 to cathode 6 heater . . 91 113 pf 
Plate to cathode & heater 2  3 - 0.03 of 
Grid No.1 to grid No  2   99 121 Pf 
Grid No.2 to plate  21 26 pf 
Grid No.2 to cathode & heater . .   3 - 1.5 of 

Grid-No.1 Voltage 1  4 -27 -61 volts 
Grid-No.1 Cutoff Voltage 1  5 - -95 volts 

Note 1: with 22 volts ac or dc on heater. 

Note 2: With external flat metal shield 8" diameter having center hole 
4' diameter. Shielo is located in plane of the grid-No.2 
terminal, perpendicular to the tube axis, and is connected to 
grid No.2 and ground. 

Note 3: with external flat metal shield 8" diameter having center hole 
3-3/8' diameter. Shield is located In plane of the grid-No.1 
terminal, perpendicular to the tube axis, and is connected to 
grid 110.1 and ground. 

Note 4: with dc plate voltageo , 5000 volts, dc grid-No.2 voltage of 1500 
volts, ano dc grid-No.1. voltage adjusted to give a plate current 
of 500 ma. 

Note 5: WIth dc plate voltage o' 5000 volts. Oc grio-No.2 voltage of 1500 
volts, and dc grio-No.1 voltage adjusted to give a plate current 
of 20 ma. 

OPERATIMG CONSIDERATIONS 

Neater 

The heater of the 8184 should be operated at constant 

voltage rather than constant current. The rated heater 

voltage of 22 volts should be applied for 5 minutes to allow 
the cathode to reach normal operating temperature before 

voltages are applied tothe other electrodes. Good regulation 

of the heater voltage is in general economically advantageous 

from theviewpoint of tube life; in no case should the voltage 

fluctuations be more than 5%. 

Temperature 

The maximum terminal temperature of 2500 C isa tube rating 

and is to be observed in the same manner as other ratings. 

The temperature may be measured with temperature-sensitive 

paint, such as Tempilaq. The latter is made in the form of 

liquid and stick by the Tempi' Corporation, 132 West 22nd 

Street, New York 11, N.Y. 

Standby Operation 

During long or frequent standby periods, the 8184 may be 

operated at decreased heater voltage to conserve life. It is 
recommended that the heater voltage be reduced to80% of normal 

during standby periods up to 2 hours. For longer periods, 

the heater voltage should be turned off. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. I -63 

DATA 2 



8184 

Precautions 

The maxzmum-rated plate andgrzel-No.2 voltages of thzs tube 

are extremely dangerous. Great care should be taken during 

the adjustment of circuits. The tube and its associated 

apparatus, especially all parts which may be at high potential 

above ground, should behoused in a protective enclosure. The 

protective housing should be designed with interlocks so that 

personnel can not possibly come in contact with any high-

potentia I point in the electrical system. The interlock 

devices should function to break the primary circuit of the 

high-voltage supplies when any gate or door on the protective 

housing is opened, and should prevent the closing of the 

primary circuit until the door is again locked. 

RADIATOR,. 

PLATE TERMINAL   
CONTACT SURFACE4 
4.184 4 021 DIA. • 

NOTE I 

GRID-No.2 TERMINALt 
CONTACT SURFACE 
3.900 4 .015 DIA. 

NOTE 

GRID-Nol TERMINAL 
CONTACT SURFACE 
3.300 t .015 DIA. 

NOTES 182 

5.53 4.03 DIA. 
NOTE 1 

PLATE CORE TEMPERATURE 
MEASUREMENT POINT 

NOIE 2 

t 

6.25 
MAX 

Mee.; 
yeel 

CATHODE-HEATER 
TERMINAL CONTACT 

SURFACE 
2.700 4 020 DIA. 
NOTES I 8 2 

1 

L935 
.265 MIN.à.020 

N.TTE I2 I , 

t.3e rt 130 '65reifÉ0238 

7.24 
MAX. 

,..___ 1.192T*EillIfi" 
.fi 4`0Yri 

1771 STIPPLED REGION 
NOTE 3 

C5 CERAMIC INSULATOR 

• TERMINAL TEMPERATURE 
MEASUREMENT POINT 

2.095 .015 DIA. 
NOTES I, 2 aa 92. • ..085 

HEATER TERMINAL .950 4 .030 
CONTACT SURFACES NOTE 2 

ALL DIMENSIONS IN INCHES 

NOTE 1: SEE SKETCH GI FOR THE MAXIMUM DIAMETRICAL SPACE 

REQUIRED BY THE 8184 BASED UPON THEDIAMETER AND ECCENTRI-

CITY OF RADIATOR BAND AND OF EACH RING TERMINAL. 

NOTE 2: THE DIAMETER OF THE TERMINAL IS HELD TO THE 
INDICATED VALUE ONLY OVER THE CONTACT SURFACE LENGTH. THE 

CONTACT SURFACE LENGTH OF THE HEATER, HEATER-CATHODE, AND 

GRID-No.I TERMINALS EXTENDS FROM THE EDGE OF ITS TERMINAL 

TO THE PLANE COINCIDENT WITH THE LOGE OF THE ADJACENT 

LARGER TERMINAL. 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 
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e 

• 

• 

ALL DIMENSIONS 
IN INCHES 

• 

• 

NOTE 3: KEEP ALL STIP.LED REGIONS CLEAR. DO NOT ALLOW 

CONTACTS OR CIRCUIT CoMPONENTS TO PROTRUDE INTO THESE 

ANNULAR REGIONS. 

NOTE 4: THE HEATER TERMINAL IS DIMENSIONED FOR INSIDE 

DIAMETER AND OUTSIDE DIAMETER TO PROVIDE A CHOICE OF 

CONTACT MOUNTING; THE EIMENSIONS SHALL NOT BE CONSIDERED 

CONCURRENTLY. 

SKETCH G 

DPENING FOR: 

RADIATOR 
5.625 

PLATE TERMINAL 
4.263 

GRID—No.2 TERMINAL 
3.985 

GRID—No. I TERMINAL 
3.335 

HEATER—CATHODE TERMINAL 
2.730 

HEATER TERMINAL 
(INNER) 
1.935 

HEATER TERMINAL 
(OUTER) 
2.130 92CM-11869 

RADIO CORPORATION OF AMERICA DATA 3 

Electron Tube Division Harrison, N. J. l —63 
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NOTES 16 3 

SUGGESTED MOUNTING ARRANGEMENT 

& LAYOUT OF ASSOCIATED CONTACTS 

1 1 
1 1 
1 1 
1 I 
  r-4.327 MA. 

.290 4 
é  

.575 .880 

NOTES 26 3 

1.630 

L739 MA 
ALL DIMENSIONS 

  2.932 MA. PINCHES 

3.537 MA. 
rem.ou 41, 

NOTE 1: FINGER STOCK NO.97-310. 

NOTE 2: FINGER STOCK NO.97-139. 

NOTE 3: SPECIFIED FINGER STOCK IS MADE BY INSTRUMENT 

SPECIALITIES COMPANY, LITTLE FALLS, NEW JERSEY. 

• 
RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 
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TYPICAL PLATE CHARACTERISTICS 
HEATER VOLTS = 22 
GRID — No.2 VOLTS = 1500 
GRID — No. I VOLTS = Ec i 
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9001 

DETECTOR AMPLIFIER PENTODE 
MIDGET TYPE 

Heater e Coated Unipotential Cathode 
Voltage 6.3 
Current 0.15 

Direct Interelectrode Capacitances: 
Grid to Plate 0.01 max. 
Input 3.6 
Output 3.0 

Maximum Overall Length 
Maximum Seated Height 
Length from Base Seat to Bib Top 

(excluding tip) 
Maximum Diameter 
Bulb 
BaseA 
Pin 1- Grid 
Pin 2- Cathode 
Pin 3- Heater 
Pin 4--Heater 

a-c or d-c volts 
amp. 

guf 

uof 
1-13/16" 
1-9/16" 

1-3/16"i- 3/32u* 
3/e-

T-5-1/2 
Miniature Button 7-Pin 

Pin 5- Plate 
Pin 6- Screen 

Pin 7- (Cat node, 
Cathode, 

Shield 

RCA Socket Stock No. 9914 
Mounting Position BOTTOM VIEW Any 

Maximum and Minimum Ratings Are Design-Center Values 

AMPLIFIER 
Plate Voltage 
Screen Voltage 
Grid Voltage 
Plate Dissipation 
Screen Dissipation 
Typical Operation and 
Plate Voltage 
Screen Voltage 
Grid Voltage 
Plate Resistance 
Transconductance 
Plate Current 
Screen Current 

Typical Operation as Rimer in 
Plate Voltage 
Screen Voltage 
Grid Voltage # 
Conversion Transconductance 

1.0 
1100 
1.2 
0.5 

Superhete 
100 
100 
-5 

Characteristics - 
90 
90 

250 max. 
100 max. 
-3 min. 

0.5 
0.1 

volts 
volts 
volts 
watt 
watt 

Class As Amplifier: 
250 volts 
100 volts 

-3 -3 volts 
• approx.megohm 

1400 gmhos 
2.0 ma. 
0.7 ma. 

rodyne Circuit: 

250 volts 

100 volts 

-5 approx. volts 
550 approx. µmhos 

Shielding and r-f by-passing of each r- f amplifier stage may 

be required in order to prevent interstage coupling and to 

provide the shortest possible circuit returns when the tube 

is operated at the ultra-high frequencies. R- f by-passing 
can be accomplished by the use of small condensers having 

short leads placed close to the tube terminals. It may also 

be advisable lo some applications to supplement the action 

of the by-pass condensers by r- f chokes close to the conden-

sers in the return or supply leads for the grid, screen, 
u, A, • #: See next page. *Temporary minimum length = 1-1/16 .. 

-m- Indicates a change. 

OCT. 1, 1943 RCA VICTOR DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, pew JERSEY 
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9001 

DETECTOR AMPLIFIER PENTODE 

(continued from Driceding page) 

plate and heater. The 9001 has two cathode leads in order 

that the plate and screen r- f circuits may be completed with 

a minimum of circuit inductance in common with the grid cir-

cuit. The grid return may be connected to one cathode termi-

nal and the plate and screen returns may be connected to the 

other cathode terminal. 

▪ The cathode of the 9001, when operated from a transformer, should preferably 
be connected to the heater circuit. In the case of d-c operation of the heat-
er from a storage battery, the cathode circuit is tied in either directly or 
through bias resistors to the negative battery terminal. In circuits where 
the cathode is not directly connected to the heater, the potential difference 
between heater and cathode should be kept as low as possible. 

• Greater than 1.0 megohm. 
9 The grid bias is minimum for an oscillator peak voltage of a volts. Theseval-

ues are optimum. 

à The center hole in sockets designed for this base 
provides for the possibility that this tube type 
way be manufactured with the exhaust- tube tip at 
the base end. For this reason, it is recoevended 
that in eguiewent enetoyine this tube type, no 
material be permitted to obstruct the socket hole. 

OCT. 1, 1943 
RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 
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9001 

DETECTOR AMPLIFIER PENTODE 
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AVERAGE CHARACTERISTICS 
PENTODE CONNECTION  

TYPE 9001 
..E f . 6.3 VOLTS 
PLATE VOLTS = 250 
SCREEN VOLT S Ec 21=100 

To 

I- 400 

-6 -4 - 2 0 
CONTROL - GRID VOLTS Ec t 

92C-6286 

AVERAGE CHARACTERISTICS 
PENTODE CONNECTION 

TYPE 9001 
Er = 8.3 VOLTS 
PL ATE VOLTS 250 
CONTROL-GRID VOLTS (EC ) 

0 2000 

O 
rc 

1800 

U1200 

â 800 

o 

f_g 400 

40 80 I 0 ISO 
SCREEN VOLTS (EC2) 

92C-8287 

:July 1, 1941 
RCA RADIOTRON DIVISION 
RCA MANUFACTURING COMPANY INC 

32C-6266 
32C-6237 



9002 

DETECTOR, AMPLIFIER, OSCILLATOR 
MIDGET TYPE 

Heater' Coated Unipotential Cathode 
Voltage 6.3 a-c or d-c volts 
Current 0.15 

Direct Interelectrode Capacitances: 
Grid to Plate 1.4 
Grid to Cathode 1.2 
Plate to Cathode 1.1 

Maximum Overall Length 
Maximum Seated Height 
Length from Base Seat to Bulb Top 

(excluding tip) 1-3/16" i3/32e 
Maximum Diameter 3/4" 
Bulb T-5-1/2 
Base A Miniature Button 7-Pin 
Pin 1- Plate Pin 5- Plate 
Pin 2- Cathode Pin 6- Grid 
Pin 3- Heater LI Pin 7 - Cathode 
Pin 4— Heater 

RCA Socket Stock No. 9914 
Mounting Position BOrTOM VIEW Any 

Maximum Ratings Are Design-Center vatues 

AMPLIFIER  
Plate Voltage ,e, 250 max. volts 
Plate Dissipatiorl 1.6 max. watts 
Typical Operation and Characteristics - Class A, Amplifier: 
Plate 90 135 180 250 volts 
Grid -25 -3.75 -5 -7 volts 
limp. Fact. 25 25 25 25 
Plate Res. 14700 13200 12500, 11400 ohms 
Transcond. 1700 1900 2000 2200 µmhos 
Plate Cur. 2.5 3.5 4.5 6.3 raa. 

The cathode of the 9002, when operated from a transformer, should preferably 
be connected to the heater circult. In the case of d-c operation of the heat-
er from a storage battery, the cathode circuit is tied in either directly or 
tnrough bias resistors to the negative battery terminal. In circuits where 
the cathode is not directly connected to the heater, the potential difference 
between heater and cathode should be kept as low as possible. 

• 

amp. 

ggf 
ggf 

ue 
1-13/16" 
1-9/16" 

L fhe center hole in sockets designed for this base 
provides for the possibility that this tube type 
may be nanufactured with the exhaust- tube tip at 
the base end. PO' this reason, it is recoenended 
that in equipment emptoying this tube type, no 
material be Permitted to obstruct the socket hole. 

*Temporary minimum length = 1-1/16'. 

-e- Indicates a change. 

OCT. 1, 1943 RCA VICTOR DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 
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AVERAGE PLATE CHARACTERISTICS 
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9003 

e SUPER-CONTROL R-F AMPLIFIER PENTODE 
MIDGET TYPE 

Heater Coated Unipotential Cathode 
Voltage 6.3 
Current 0.15 

Direct Interelectrode Capacitances: 
Grid to Plate 0.01 max. 
Input 3.4 
Output 3.0 

Maximum Overall Length 
Maximum Seated Height 
Length from Base Seat to Bulb Top 

(excluding tipl 
Maximum Diameter 
Bulb 
Base& 

Pin 
Pin 
Pin 
Pin 

1- Grid 
2- Cathode 
3 - Heat er 
4- Heater 

RCA Socket 
Mounting Position BOTTOM VIEW 

Maximum and Minimum Ratings Are 
AMPLIFIER 

Plate Voltage 
Screen Voltage 
Grid Voltage 
Plate Dissipation 
Screen Dissipation 
Typical Operation and Characteristics 
Plate Voltage 
Screen Voltage 
Grid Voltage 
Plate Resistance 
Transconductance 
Grid Bias for 

Transcond. of 15 µmhos 

Grid Bias for 
Transcend. of 2 µmhos 

Plate Current 
Screen Current 

Typical Operation as, Mixer in 
Plate Voltage 
Screen Voltage 
Grid Voltage d 
Conversion Transconductance 

a -c or d-c volts 
amo. 

ppf 
Puf 
PPf 

1-13/16" 
1-9/16" 

1-5/16"±3/32"4 
3/4" 

T-5-1/2 
Miniature Button 7-Pin 

Pin 5 - Plate 
Pin 6- Screen 

Pin /- { Internal 

Cathode, 
, Grid No. 3. 

Shield 

Stock No. 9914 
Any 

Design-Center Values 

250 max. 
100 max. 
-3 min. 
1.7 max. 
0.3 max. 

volts 
volts 
volts 
watts 
watt 

- Class Ai Amplifier: 
250 volts 
100 volts 
-3 volts 
0.7approx.megohm 
1800 gmhos 

-35 volts 

-45 volts 
6.7 ma. 
2.7 ma. 

Superheterodyne Circuit: 
100 250 volts 
100 100 volts 
-10 -10  approx. volts  

600  approx.gmhos  

# ricsegrvi.:11.:a: r scal rileroc for an oscillator peak voltage of 9 volts. 

• She center note un sockets designed for this base Provides for 
the possibility that thts tube type nay be manufactured with 
the exhaust- tube tip at the base end. Por this reason, it is 
recommended that in equipment emPloying this tube type, no ma-
terial be Permitted to obstruct the sachet hote. 

Shielding Considerations & Heater—Cathode Connections 
for the 9009 are the same as for ripe 9001. 

Indicates a change. * Temporary minimum length= S-1/56. 

OC'. 1, 1943 RCA VICTOR DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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AVERAGE PLATE CHARACTERISTICS 
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9004 

U-H-F DIODE 
ACORN TYPE 

Heater Coated Unipotential Cathode 
Voltage 6.3 a-c or d-c volts 
Current 0.15 amp. 

Direct Interelectrode Capac:tances:' 
Plate to Cathode 1.3 I4if 
Plate to Heater 0.3 approx. PO' 
Heater to Cathode 2.2 approx. 1,0-

Overall Length 1-7/32" ± 5/32" 
Overall Diameter 1-3/32" ± 1/16" 
Bulb T-4 
RCA Socket Stock No.9925 
Mounting Position Any 

Maximum Ratings Are Design-Center Values 

RECTIFIER 

A-C Plate Voltage ( RMS) 117 max. volts 
D-C Output Current 5 max. ma. 

The resonant frequency of the UO4 is approximately 1:150 Mc 

°With CO external shield. 

AVERAGE PLATE CHARACTERISTIC 
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TYPE 9004 
C, 6.3 VOLTS 
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PLATE VOLTS D.C. 92C-11327 

Dec. 1. 1942 
RCA RADIOTRON DIVISION 
RCA monv,fACILIDNVO COMPANY INE 

TENTATIVE DATA 



9004 

U-H-F DIODE 

2I/;2 MAX. DIA. 
-4 INCLUDING 

ECCENTRICITY 
1  

f 1 2 1/3; 

1/16'. 
I 7/3; 

I 5/3j 

ALL TERMINALS 

.041"  
DIA. 

-"— / 3/32* VI6" 

34 * /if; 

1 —.- 

I. — 

ECCENTRICITY 

NO CON— 
NECTION 

4 

HEATER 

Indicate a change. 

HEATER 

CATHODE 
3 

I" /16 MAX. 
UNTINNED SECTION 
ALL TERMINALS 

PLATE 

2 

30"ie 

30*X 3* 

BOTTOM VIEW  
92C-6353R1 

Dec. 1, 1942 RCA RADIOTRON DIVISION 
RCA ...FACTORING COMPANY... 

92C-6.353R1 
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9005 

U-H-F DIODE 
ACORN TYPE 

Heater Coated Unipotential Cathode 
Voltage 3.6 a- c or d- c volts 
Current 0.165 amp. 

Direct interelectrode Capacitances:° 
Plate to Cathode 0.8 . PPf 
Plate to Heater 0.2 approx. ppf 
Heater to Cathode 1.1 approx. PUf 

Overall Length 1-7/32" ± 5/32" 
Overall Diameter 1-3/32" ± 1/16" 
Eulb T-4 
RCA Socket Stock No.9925 
Mounting Position Any 

Maximum Ratings are Design- Center Vatues 

RECTIFIER 
A- C Plate Voltage ( RMS) 117 max. volts 
D-C Output Current 1.0 max. ma. 

The resonant frequency of the 9005 is approximately 1500 Mc. 

°With no external shield. 

AVERAGE PLATE CHARACTERISTIC 
4 

I 
TYPE 9005 
E , - 3.6 VOLTS 

3 

6 

F., e ' 
......' 

, , 

e 

e 

5 
e 

......, ... 

2 
Pt ATE VOLTS D.C. 92C- 6306 

Dec. 1, 1942 
RCA RADIOTRC)N DIVISION 
RCA mAN,AL MING COMPANY INC 

TENTATIVE PATA 



9005 

U-H-F DIODE 

2I/3"2 MAX. DIA. 
INCLUDING 

ECCENTRICITY 

ALL TERMINALS 

DIA. 

„ 
INCLUDING 

ECCENTRICITY 

CONNECTED i 1 HEATER 
INTERNALLY 
TO N.24 

4 

2 

I/16'. 
I 7/3; 

5/3j 

HEATER 2 
30* ie 

„ 

1/16 MAX. 

UNTINNED SECTION 
,ALL TERMINALS 

CATHODE 

PLATE 30* 
3 

BOTTOM VIEW  

Indicate:. a change. 

92C - 6366R I 

Dec. 1, 1942 92C- 6R1 
RCA RADIOTRON DIVISION 
RCA mAN,SACtuRoNG COMPANY INC 



30 20 10 
D-C VOLTS DEVELOPED BY DIODE 

MARCH 20,1942 RCA RADIOTRON DIVISION 
RCA NANUFACilAING. COMPANY. INC 
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9006 

U-H-F DIODE 
Al 0051 TYPE 

Heater Oniooteitial Cathode 
Voltage 6.3 
Current 0.15 

Direct Interelectrode Capacitances:' 
Plate to Cathode 1.4 
Plate to Heater 0.2 
Catiode to Heater 2.2 

Maximum Overall Length 
Maximum Seated Height 
Length from Base Seat to Bulb Top 

(excluding tipl 
Maximum Diameter 
Bulb 
Base' Mi 

Pin 1 - Plate 
Pin 2- Cathode 
Pin 3- Heater 
Pin 4- Heater 

RCA Socket 
Moult.ng Position 

Maximum 
BOTTOM VIEW ( 68111 

a-c or d-c volts 
amp. 

P)f 
PPf 
PPf 

1-13/16" 
1-9/15" 

1-3/15:f:3/32n% 
3/4" 

T-5-1/2 
niature button 7-Pin 
Pin 5- Plate 
Pin e -No Connection 
Pin 7 - Cathode 

Stock No. 9914 
Any 

Ratings Are Design-Center Values 

RECTIFIER 
Peas Inverse Plate Voltage 
Peas Plate Current 
U-C Output Current 
D-C Heater-Cathode Potential 
Typicgl Operation as Rectifier: 

A-C Plate Supply Voltage IRM5I 
Min. Total Effective Plate- Supply 
D-C Output Current 

750 max. volts 
15 max. ma. 
5 max. ma. 

100 max. volts 

270 volts 
Impedance 100 ohms 

5 ma. 

• witr no external shield. 

The resonant frequency of the 9006 ts 700 megacycles(approx). 
She center hole in sockets desiJned for this base 
provides for the possibility that this tube type 
may be manufactures with the exhaust- tube tip at 
the base end. lor rus reason, it is reconnended 
that in equipment enploying this tube type, no 
material be permitted to obstruct the socket hole. 

* Temporary minimum length = 1-1/16 .. 

OCT. 1,;43 
RCA VICTOR DIVISION 

(ODIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

DATA 
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9006 

U-H-F DIODE 

AVERAGE PLATE GHARAGTERIST G 
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