
6816 

Beam Power Tube 
CERMOLOX TYPE 

OXIDE-COATED CATHODE FORCED-AIR COOLED 
80 WATTS CW POWER OUTPUT 40 WATTS CW POWER OUTPUT 
AT 400 MHz AT 1215 MHz 

Far Crse in Compact Aircraft, tNobile, arzd Stationar ~- Equipment 

ELECTRICAL 

Heater, for Unipotential Cathode9

Voltage (AC or DC;   6.3 typ V 
6.9 max V 

Current at heater volis = 6  3   2. 1 A 
Mlnimun heating tine   60 s 

Mu-Factor, Grid No.2 to Grid No  I   18 
Direct Interelectrode Capacitancesa

Grid P,o.i to date   0.065 max pF 
Grid No.1 to cathode & heater  13.0 pF 
Plate to cathode & heater  0.013 max pF 
Grid No.1 to grid No.2   18.0 pF 
Grid No.2 to plate   4.8 pF 
Grid No.2 to cathode & heater 0  45 max pF 

MECHANICAL 

Operating Position   Any 
Overall Length 
Greatest Diameter  1.265 max in 
Weight (Approx.)   2 oz 
Radiator   Integral part of tube 
For operation up to 400 MNz 
Socket including Grid-No.2 

Bypass Capacitcr   Erieu 2948-000, E.F. Johnson° 
DN124-152-I Jettrond 89-001, or equivalent 

Grid-No.2 Bypass Capacitor . .Eriee 2926-000, 2929-001, 
or equivalent 

For operation at high frequencies 
See Preferred ,Mounting Arrangen.ent 

TERMINAL DIAGRAM (See pimen 

G1-Gria No.1-Terminal 
Contact Surface 

GZ -Grid No.2-Terminal 
Contact Surface 

H - Heater-Terminal 
Contact Surface 

H, K- Heater-& Cathode-Term na' 
Contact Surface 

P -Plate Terminal Contact 
Surface 

1 93 max in 

octal Outline) 

P 
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THERMAL 

Terminal Temperature (Plate, Grid No.2, 
Grid No. l, cathode, and heater)   250 max °C 

Plate-Core Temperature  250 max °C 
D~m-~~~c€al Cutl l~e `cr temoerzture-

- . = :r="eat POi'1Cs 
Air Flowh (See Typical Cool ing Requirements) 

AF POWER AMPLIFIER &MODULATOR—Class ABI ~ 

Maximum CCS Ratings, Absolute-Maximum Values 
DC plate voltage  1000 V \. 
DC grid-No.2 (screen-grid) voltage  300 V 
Max.-signal do plate current  180 mA 
Max.-signal plate input   180 W 
Max.-signal grid-No.2 input   4.5 W 
Plate dissipation   1 15 W 

Typical CCS Operation 

Values are for 2 tubes 

DC Plate Voltage  650 850 V 
DC Grid-No.2 Voltage  300 300 V 
DC Grid-No. l (Control-Grid) Voltage -15 -15 V 

"xer - - 
Peak AF Grid-No.l-to-Grid-No. l Voltage. 30 30 V 
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   4330 7000 ~2 

,_ ___ ~~ ~_~ 
Max.-Signal Driving Power (Approx.) 0 0 W 
Max.-Signal Power Output (Approx  )   50 80 W 

Maximum Circuit Values 

Grid-No.l-Circuit Resistance Under Any Condition 
~: ' t 'r ~ _ -, —  30000 R 
V~,'th r_tFcae-o~as  Not recommended 

AF POWER AMPLIFIER & MODULATOR — Class AB2~ 
Maximum CCS Ratings, Absolute-Maximum Values 

DC plate voltage  
DC grid-No.2 (screen-grid) voltage  
Max.-signal do plate current  
Max.-signal do grid-No. l (control grid) current.  
Max.-signal plate input 
Max.-signal grid-No.2 input 
Plate dissipation 

1000 V 
300 V 
180 mA 
30 mA 
180 W 
4.5 W 
1 15 W 

Typical CCS Operation 

Value., are for 2 tube 5~ 

DC Plate Voltage   650 850 V 
DC Grid-No.2 Voltage   300 300 V 
DC Grid-No. l Voltage   -15 -15 V 

Fromm fixed-bia_ ~_. __ 

u 
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Peak AF Grid-No.l-to-Grid-No.l Voltage 46 46 V 
Zt:ro-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.l Current   15 15 mA 
Effective Load Resistance  2450 3960 f2 

Plate to plate 
Max.-Signal Driving Power (Approx  )   0.3 0.3 W 
Max.-Signal Power Output (Approx.)   85 140 W 

LINEAR RF POWER AMPLIFIER, Class ABI~ 

Single-Sideband Suppressed-Carrier Service 

Peak envelope conditions fora signal having a minimum peak-to-

average power ratio of 2 

Maximum CCS Ratings, Absolute-Maximum Values 

Up to 1215 MHz 

DC plate voltage   1000 V 
DC grid-No.2 voltage   300 V 
DC grid-No. l voltage   100 V 
DC plate current at peak of envelope 350e mA 
DC grid-No. l current   30 mA 
Plate input  180 W 
Grid-No.2 Input  4.5 W 
Plate dissipation  1 15 W 

Typical CCS Operation with "Two-Tone" Modulation 

At 30 MHz 

DC Plate Voltage   650 850 V 
DC Grid-No.2 Voltage   300 300 V 
DC Grid-No. l Voltage   -18.5 -18.5 V 
Zero-Signal DC Plate Current   40 40 mA 
Effective RF Load Resistance   2200 3500 fl 

DC Plate Current at Peak of Envelope   100 100 mA 
Average DC Plate Current   75 75 mA 
DC Grid-No.2 Current at Peak of Envelope. 8.2 4.2 mA 
Average DC Grid-No.2 Current   3.6 1.7 mA 
Peak-Envelope Driver Power Output (Approx.). 0.5 0.5 W 
Output-Circuit Efficiency (Approx  )   90 90 
Distortion Products Level 

Third Order  35 30 d6 
Fifth Order  40 36 d6 

Useful Power Output (Approx.) 
Average  12.5 20 W 
Peak envelope  25 40 W 

Maximum Circuit Values 

Grid-No.l-Circuit Resistance 
Under Any Condition 
With fixed bias  25000 i2 
With fixed bias ( In Class AB1 operation). 100000 f2 
With cathode bias  Not recommended 

Grid-No.2 Circuit Impedance  See Footnotek
Plate Circuit Impedance  See Footnotem 
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PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephonyl 

Carrier conditions per tube for use with a maximum modulation factor of 1 

Maximum CCS Ratings, Absolute-Maximum Values 

Up to 1215 MHz 

DC Plate voltage   800 V 
DC grid-No.2 (screen-grid) voltage 300 V 
DC grid-No. l (control-grid) voltage. -100 V 
DC plate current   150 mA 
DC grid-No. l current   30 mA 
Plate input  120 W 
Grid-No.2 input  3 W 
Plate dissipation  75 W 

Typical CCS Operation 

At 400 MHz 

DC Plate Voltage  400 700 V 
DC Grid-No.2 Voltage  200 250 V 
DC Grid-No. l Voltage  -20 -50 V 
DC Plate Current  100 130 mA 
DC Grid-No.2 Current  5 10 mA 
DC Grid-No. l Current  5 10 mA 
Driver Power Output (Approx.)   2 3 W 
Useful Power Output Approx.   I6 45 W 

Maximum Circuit Values 

Grid-No.l-Circuit Resistance 
Under Any Condition   30000 S2 

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy 
and 

RF POWER AMPLIFIER — Class C FM Telephonyl 

Maximum CCS Ratings, Absolute-Maximum Values 

Up to 1215 MHz 

DC plate voltage  1000 V 
DC grid-No.2 voltage  300 V 
DC grid-No.l voltage  -100 V 
DC plate current  I80 mA 
DC grid-No. l current  30f mA 
Plate input   180 W 
Grid-No.2 input   4.5 W 
Plate dissipation   1 15 W 

Typical CCS Operation 

At 400 MHz At 1215 MHz 
DC Plate Voltage  400 900 900 V 
DC Grid-No.2 Voltage  200 300 300 V 
DC Grid-No. l Voltage  -35 -30 -22 V 
DC Plate Current  150 170 170 mA 
DC Grid-No.2 Current  5 I I mA 
DC Grid-No.l Current  3 10 4 mA 
Driver Power Output (Approx.) 3 3 5 W 
Useful Power Output Approx.) 23 80 40 W 

`+/ 

~r/ 
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Maximum Circuit Value 

Orid-No.l-Circuit Resistance 
Under Any Condition   30000 i2 

a Measured wi ch special shield adapter. 
b Erie Technological Products, Inc., 2206 Wesc 15th Screec, Erie, 

Pennsylvania. 
o E. F. Johnson Co., 299 10 ch Ave„ S.W., Wesec a, Minn. 
d Jeccron Products, Inc., 56 Hc. 10, Hanover, N.J. 
e The m ximu rating for signal having a 'mum p k-co-average pow 

do lessm ch an 2, suc ha i btain ed ml"Single-To e" scion, 
180 mA. Durrng short pe ri sds of circ uic le dJJ~uscmenc nder "gingle-Tone 
on dici ons, the av rage place current may be s high as 250 mA, 

f In applications where the frequency is less then 80 MHz and the bias is 
less Chan -50 volts, the maxrmum value is 40 mA. 

The following footnotes apply to the RCA Transmitting Tube Operating 
Considerations green ac front of this section. 

9 See Electrical Considerations - Fil amenc or Heace r. 

h See Cooling Cottsiderati ons - Forced-Air Cooling. 

J See Classes of Service. 

k See Elec trtical Considerations - Grid-No.2 Voltage Supply. 
m See Electrical Considerations - Plate Voltage Supply. 

CHARACTERISTICS RANGE VALUES 

Note 

I. Neater Current  I 
2. Direct Interelectrode Capacitances 

Min 

1.84 

Max 

2.26 A 

Grid No.1 to plate 2 - 0.065 pF 
Gri d No. 1 to cathode &heater 2 I I.0 15.0 pF 
Pl ate to cathode ~ heater . 2 - 0.013 pF 
Grid No.ltogrid No.2. 2 15.0 20.0 pF 
Grid No.2 to plate 2 4.2 5.2 pF 
Grid No.2 to cathode &heater 2 0.20 0.45 pF 

3. Grid-No.l Voltage  1,3 -6 -15 V 
4. Grid-No. l Cutoff Voltage. 1,4 - -48 V 
5. Grid-No.l Current  1 5 6 - mA 
6. Reverse Grid-No. l Current 1,3 - 8 uA 
7. Grid-No.2 Current  1 3 -8 +2.0 mA 
8. Peak Emission  1 6 - 300 $eak 
9. Interelectrode Leakage 

Resistance  7 I.0 N52 

10. Useful Power Output  8 80 - W 

Note I: With 6.3 volts ac or do on heater. 
Note 2: Measured with special shield adapter. 

Note 3: With do plate voltage of 1000 volts, do grid-No.2 voltage 

of 300 volts, and do grid-No.l voltage adjusted to give a do 
plate current of 115 mA. 
Note 4: With do plate voltage of 1000 volts, do grid-No.2 voltage 
of 300 volts, and do grid-No.l voltage adjusted to give a do 
plate current of 1 mA. 

Note 5: With plate and grid-No.2 floating and do grid-No.l 

voltage of +2 volts. 

Note 6: With grid No.l, grid No.2, and plate tied together; and 

pulse voltage source connected between plate and cathode. Pulse 
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duration is 2 m croseconds, 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 ob-
tained. After 1 minute at this value, the voltage-pulse ampli-
tude will not exceed -300 volts (peak). 
Note 7: With tube at 20° [0 30° C for at least 30 mrnutes without 
any voltages applied to the tube. The minimum resistance between 
any two adjacent electrodes as measured with a 200-volt 5legger-
type ohmmeter having an internal impedance of 1.0 megohm, will 
be 1.0 megohm. 
Note 8: In a single-tube, grid-drive coaxial-cavity class C 
amplifier circuit at 400 MHz and for conditions with 5.7 volts 
ac or do on heater, do plate voltage of 1000 volts, do grid-
No.2 voltage of 300 volts, grid-No.l resistor adjustable be-
tween zero and 10000 ohms, do plate current of 180 mA maximum, 
do grid-No.l current of 30 mA maximum and driver power output 
of 3 watts. 

DATA 3 
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DIMENSIONAL OUTLINE 

AIR-COOLED 
RADIATOR 

PLATE TERMINAL 
CONTACT SURFACE, 
1.085 MIN. (NOTE Ibl 1 

GRID-No.2 TERMINAL `~ 
CONTACT SURFACE ~ 
.985 MIN. (NOTE It)~ ~' 

.200 MIN. I, 

GRID-No.l TERMINAL 
CONTACT SURFACE 
735 MIN. (NOTE Id) 

1.250 x.015 
(NOTE lo) 

4 

RADIATOR CORE 
TEMPERATURE 
MEASUREMENT 
POINT 

/ x.050 MIN. 

1 035 MIN. r „+
120 
MIN. I

165 } 
MIN.
1 

4030 
±.030 

1.86 
±.OS 

f l ,EI~l16i~.'f6.  I + 
 t k- 140 

.060 MIN. i~ ~ Mme. 
.090 MIN. ~~ ~ dam i; .370 ±.045 

f  ) ~~~tllllL44t$'~~' 1.020 600 
+~"p95 MIN. 

II MIN. 

I~HEATER-CATHODE TERMINAL 
CONTACT SURFACE 
.460 MIN. (NOTE le) 

±.OIS .100 MIN. .054 MIN. ~ 

±.025 

AXIAL PIN 
(NOTE I g1 

D CERAMIC 

E~ (NOTE 2) 

• ELECTRODE-TEMPERATURE 
MEASUREMENT POINT 

~.- HEATER TERMINAL 
CONTACT SURFACE 
.260 MAX. (NOTE I f ) 

1.135 

92CL-14666 

Note 1: The following diametrical space requirements accommo-
date the concentricity of the cylindrical surfaces of the radi-
ator fins, axial pin, and each electrode terminal: 

a. Radiator Band - 1.316" 
b. Plate Terminal - 1.119" 
c. Grid-No.2 Terminal - 1.019" 
d. Grid-No.l Terminal - 0:764" 
e. Heater-Cathode Terminal - 0.519" 
f. Heater Terminal - 0.240" 
g. Axial Pin - 0.071" 

Note 2: Keep all stippled regions clear. Do not allow contacts 
or circuit components to protrude into these annular volumes. 
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PREFERRED MOUNTING ARRANGEMENT 

SHEET METAL 
U.S. STD. GAUGE NalB 

--_-  ,4~_==T , ~~ 
~-- T ~-'  .225 3/g 8-32 

~ r==T ,005 FILLET 
® c__y $ _ r--, ~~ HEAD 

f 
I.000 i.00l 

sso i.00l -. 

i oo°I '1 

CI ID 

1.250DI2A001 ,~ I 1 ~ 
N01 8 5 

r  r .850 
1.155 LOOT ~-- N07E5 1.005 

DIA. 2 8 5 

.905 1.001 ---~1 ~ 
DIA. 7i//. 

.650 ±.001 
DIA. 

1 

'!~ NOTES 

1T~'//b. 
3 8 5 ~ 

005 IF NOTES ,145 
y/j//_ 4 8 5 3.005 

SEE DETAIL F""-~ 

.051 

.051 —►I 

—140 1.005 
.350 1.001 DIA. 

.260 
DIA. 

_~ 

.265 i.Ot  05 

~6 
3.005 

.156 1.001 —~ Y I~—
DIA. 

DETAIL aA 92CM-922382 

Note I: Contact ring No. 97-252 or finger stock No. 97-380. 
Note 2: Contact ring No.97-253 or finger stock No.97-380. 
Note 3: Contact ring No.97-254 or finger stock No.97-380. 
Note 4: Contact ring No. 97-255 or finger stock No. 97-380. 
Note 5: The specified contact ring of preformed finger stock 
and finger 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 medeby Instru-
ments Specialties Co., Little Falls, N.J. 

fi r' 
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RECOMMENDED COWLING 
FOR DIRECTING AIR FLOW THROUGH RADIATOR 

/, 

AIR 
E ROM 

BLOWER 

-  y # ~--

-y==== - . 
— ~—t::

I'2~ X32 

I=~2~ 

9205-9213R1 

Tuning Characteristics 

GRID-N0.2 
TERMINAL 
GRID-N0.1 
TERMINAL 

CHARACTERISTIC 
  IMPEDANCE = 40.4 OHMS 

0 200 400 600 B00 1000 
FREQUENCY —MHz 

1200 

92C$-14614 
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Tuning Characteristics 
GRID No.l TO CATHODE 

rn 
W 

i 
20 

J 

F 15 
C7 
Z 

J 

F 10 

a 
U 

5 

I 

1 
1 

GRID-N0.1 
TERMINAL 

7/16" CATHODE 
TERMINAL 

3/4"Z~
L OD 

Ijp 32"Z~

CHARACTERISTIC 
IMPEDANCE=40.4 OHMS 

~  ~4  
Mppf  

I IITIT 

3a~4 

0 200 400 600 800 1000 

FREQUENCY—MHz 

w 8 
w 

U 6 
Z 

7

r 6 

w 5 
J 

F 4 

Q 
v 3 

2 

GRID No.2 TO PLATE 

ppf 

1200 

92C5-14613 

PLATE 
TERMINAL 

I/2 
GRID-N0.2  

"~""""~':: ~ TERMINAL  

oD „~~3d   '.~~   I-15/16"iii   y~  
ID 
I ,,,,,,, 
~  p~F  

CHARACTERISTIC 
IMPEDANCE = 15.2 OHMS 

 . -a~4M 

 °~f 

O 200 400 600 800 1000 

FREQUENCY—MHz 

1200 

92CS-14615 
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6816 
TYPICAL COOLING REQUIREMENTS 

With Cowling 

AIR FLOW DIRECTED THROUG 
RADIATOR WITH COWLING AS 
SHOWN IN ACCOMPANYING 
DIAGRAM. 

CURVE PRESSURE DROP—
INCHES OF WATER 

A,B,C,D,E LESS THAN 0.I 

  MAX. ALLOWABLE TEMPERATURE 
RISE WITH INCOMING—AIR TEMP—

ERATURE OF 25 ̀ C 

20 40 60 80 100 120 
PLATE DISSIPATION—WATTS 

92CM-9219R1 
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6816 
TYPICAL COOLING REQUIREMENTS 

Without Cowling 

AIR FLOW DIRECTED THROUGH RADIATOR  
FROM I"X I~" ORRICE LOCATED III/q" 
FROM RADIATOR. 

 MAX. ALLOWABLE TEMPERATURE   
 RISE WITH INCOMING-AIR TEMP-24'IInIIIIIIIII, ERATURE OF 25 C Inlllllllillil 
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Typical Constant-Current Characteristics 
With Grid-No. Volts = 300 

E{=6.3 VOLTS 
GRID-No.2 VOLTS • 300 
IGI =GRID-No.l MA, 
I~2 =GRID-No.2 MA. 
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Typical Constant-Current Characteristics 
With Grid-No.2 Volts = 200 

Et• 6.3 VOLTS 
GRID-No.2 VOLTS 200 
ICI •GRID-No.l MA. 
IC2=GRID-No.2 MA. 
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