
6146B/8298A 
Beam Power Tube 

HIGH POWER SENSITIVITY 
RCA "DARK HEATER" WITH 5- TO 8-VOLT RANGE 

85 WATTS CW INPUT (ICAS) 50 WATTS CW INPUT (ICAS) 
UP TO 60 Mc AT 175 Mc 

CONTROLLED ZERO-BIAS CONTROLLED POWER OUTPUT 
PLATE CURRENT AT REDUCED HEATER VOLTAGE 

~. For RF Power Ampl ifier and Osci l lator Service and as 
an AF Power Ampl ifier and Modulator in Both Mobi le 
and Fixed Equipment. The 61466/8298A is Uni laterally 
Interchangeable with types 6146, 6146A, and 8298. 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   6.3 volts 
Current at heater volts = 6  3 1  125 amp 
Minimum heating time   60 sec 

(See Special Performance Data for heater operation in stationary 
and mobile equipment) 

Transconductance, for plate volts = 200, 
grid-No.2 volts = 200, and plate ma. = 100 700C 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:a 
Grid No.1 to plate   0.22 max. pf 
Grid No.l 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 Overal l Length   3-13/16" 
Seated Length  3-1/8" ± 1/8" 
Maximum Diameter   1-21/32" 
Weight (Approx.)   2 3 oz 
Bul b   T12 
Cap  Small (JEDEC No.C1-1) 
Bases (Alternates): 

Small-Wafer Octal with Sleeve: 
8-Pin (JEDEC Group 1, No. B8-150) 

Small-Wafer Octal with External Barriers and Sleeve: 
8-Pin (JEDEC Group 1, No. B9-159) 
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6146B/8298A 
Basing Designation for BOTTOM VIEW - 
Pin 1-Cathode, 

Grid No.3, Gj,K 
Internal is 
Shield G

2 Pin 2 -Heater 
Pin 3 -Grid No.2 
Pin 4 -Same as Pin 1 
Pin 5 -Grid No.l 
Pin 6-Sa~^P as Pin 1 
Pin 7 -Heater 
P i n 8 - Base Sleeve 

Cap - Plate 

Bulb Temperature (At hottest point 

c3,K 
IS 

sc 

a3x 
Is 

on bulb surface)  260 max. 

AF POWER AMPLIFIER & MODULATOR — Class AB I b 

CCSo ICASd

Maximum RatingS, Absolute-Haximum Values: 

°C 

DC Plate Voltage   600 max. 750 max. volts 
DC Grid-No.2 Voltage   250 max. 250 max. volts 
PAax.-Signal DC Plate Currents. 175 max. 220 max. ma 
Max.-Signal Plate Inputs 90 max. 120 max. watts 
Max.-Signal Grid-No.2 Inpute 3 max. 3 max. watts 
Plate Dissipations  27 max. 35 max. watts 
Peak Heater-Cathode Voltage: 

Neater negative with 
respect to cathode 135 max. 135 max. volts 

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

Typical Push-Pull Operation: 

Values are jor z tubes 

DC Plate Voltage  600 750 volts 
DC Grid-No.2 Voltagef 200 200 volts 
DC Grid-No.l Voltage: 

With fixed-bias source -47 -48 volts 
Peak AF Grid-No.l-to- 
Grid-No.l Voltage9  94 96 volts 

Zero-Signal DC Plate Current 48 50 ma 
Max.-Signal DG Plate Current 250 250 ma 
Max.-Signal DC Grid No.2 

Current 14.8 12.6 ma ~/ 
Effective Load Resistance 
(Plate to plate)  5600 7200 ohms 

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

Max.-Signal Power 
Output (Approx.)  96 124 watts 

V 
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6146B/8298A 
Maximum Circuit Values (CCS or ICAS): 

Grid-No.l-Circuit Resistance 
under Any Condition:h 
With fixed bias 0 1 max. megohm 
With cathode bias  Not recommended 

^~ 

AF POWER AMPLIFIER & MODULATOR — Class A82~ 

CCS ICAS 
Maximum Ratings, Absolute-Maximum Values: 

DC Plate Voltage   600 max. 750 max. volts 
DC Grid-No.2 Voltage 250 max. 250 max. volts 
Max.-Signal DC Plate 

Currents   175 max. 220 max. ma 
Max.-Signal Plate Input° 90 max. 120 max. watts 
Max.-Signal Grid-No.2 

Inputs   3 max. 3 max. watts 
Plate Dissipations 27 max. 35 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 

Typical Push-Pull Operation: 

Values nre for 2 tubes 

DC Plate Voltage  500 600 600 750 volts 
DC Grid-No.2 Voltagef 200 200 200 150 volts 
DC Grid-No.l Voltage: 

From fixed-bias source. -46 -48 -47 -39 volts 
Peak AF Grid-No.l-to-

Grid No.l Voltage 108 106 114 110 volts 
Zero-Signal DC Plate 
Current   50 40 50 40 ma 

Max.-Signal DC Plate 
Current   308 270 328 294 ma 

Max.-Signal DC Grid No.2 
Current   26 27 26 28 ma 

Max.-Signal DC Grid No.l 
Current 2  7 1.3 3.4 7.6 ma 

Effective Load Resistance 
(Plate to plate)  3620 5200 4160 6050 ohms 

Max.-Signal Driving Power 
(Approx.)k 0  2 0.7 0.2 0.5 watt 

Max.-Signal Power Output 
(Approx.)   100 110 130 148 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.l-Circuit Resistance:'" 
With fixed bias   30000 max. ohms 
With cathode bias   Not recommended 
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61468/8298A 
LINEAR RF POWER AMPLIFIER — Class ABl 

Single-Sideband Suppressed-Carrier Service 

Yeak envelope conditions fora signal hnving 
a minimum ¢eak-to-average dower ratio of 2 

CCS ICAS 

Maximum Ratings, Absolute-Maximum Values: 

DC Plate Voltage  600 max. 750 max. volts 
DC Grid-No.2 Voltage  250 max. 250 max. volts 
DC Plate Current at Peak 
of Envelope   175 max. 220 max. ma 

Plate Dissipation   27 max. 35 max. watts 
Grid-No.2 Dissipation   3 max. 3 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 

Typical Operation with "Two-Tone Modulation": 

At. go Mc 

DC Plate Voltage  600 750 volts 
DC Grid-No.2 Voltage"   200 200 volts 
DC Grid-No.l Voltage"   -47 -48 volts 
ZerrnSignal DC Plate Current. 24 "25 ma 
Effective RF Load Resistance. 2800 3600 ohms 
DC Plate Current at Peak 
of Envelope   125 125 ma 

Average DC Plate Current. 86 86 ma 
DC Grid-No.2 Current at 

Peak of Envelope 7  4 6.3 ma 

Average DC Grid-No.2 Current. 5 3.9 ma 
Distortion Products Level:p 
Third order   24 26 db 
Fifth order   30 31 db 

Useful Power Output (Approx.): 
Average 24  5 30.5 watts 
Peak envelope   49 61 watts 

Maximum Circuit Values: 

Grid-No.1 Circuit Resistance 
under Any Condition: 
With fixed bias   30000 max, ohms 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony ~,/ 

Carrier conditions der tube for use with a maximum 

modulntian factor of 1; at frequencies u¢ to 6o Mc 

CCS ICAS 

Maximum Ratings, Absolute-Maximum Values: 

For miximum ¢late voltage and maximum ¢late 
input above 6o Me, see Rating Chart I 

DC Plate Voltage  480 max. 600 max. volts 
DC Grid-No.2 Voltage  250 max. 250 max. volts 
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614bB/8298A 

CCS ICAS 
DC Grid-No.l Voltage  -150 max. -160 max. volts 
CC Plate Current  i45 max. 180 max. ma 
CC Grid-No.l Current  3.5 max. 4 max. ma 
Plate Input   60 max. 85 max. watts 
Grid-No.2 Input   2 max. 2 max. watts 
Plate Dissipation   i8 max. 23 max. watts 
Peak Herter-Cathode Voltage: 

Heater negative with 
respect to cathode. 135 max. 135 max. volts 

Heater positive with 
respect to cathode. 1}5 m=x. 135 max. volts 

Typical Operation: 

DC Plate Voltage  475 600 volts 
DC Grid-No.2 VoltageQ 165 175 volts 
DC Grid-No.1 Voltage:r 

From a grid-No.l 
resistor of: 
26000 ohms  -86 - volts 
27000 ohms  - -92 volts 

Peak RF Grid-No.1 Voltage 106 114 volts 
DC Plate Current  125 i40 ma 
DC Grid-No.2 Current  8.5 9.5 ma 
DC Grid-No.1 Current (Approx ) 3.3 3.4 ma 
Driving Power (Anprcx. ) 0.4 0.5 watt 
Power Output (Approx  )   42 62 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.l-Circuit Resistances 30000 max. ohms 

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy 
and 

RF POWER AMPLIFIER — Class C FM Telephony 

CCS 
Maximum Ratings, Absolute-Maximum Values: 

At frequencies ub to 6o Mc  For maximum plate voltage 
and maximum plate inbut 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  175 max. 220 max. ma 
DC Grid-No.l Current 3  5 max. 4 max. ma 
Plate Input   90 max. 120 max. watts 
Grid-No.2 Input   3 max. 3 max. watts 
Plate Dissipation   27 max. 35 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 

ICAS 
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6146B/8298A 
Typical Operation: 

CCS ICAS 
As amplifier.up to 6o Mc 

DC Plate Voltage 600 750 volts 
CC Grid—No.2 Voltages  Z00 200 volts 
DC Grid—No.l Voltage: °

From a grid—No.l resistor of: 
24000 ohms —70 — volts 
28000 ohms — —77 volts 

Peak RF Grid—No.1 Voltage  90 95 volts 
DC Plate Current 150 160 ma 
DC Grid—No.2 Current 10 10 ma 
DC Grid—No.l Current (Approx  ) 2 8 2.7 ma 
Driving Power (Approx.)  0 3 0.3 watt 
Power Output (Approx  ) 63 85 watts 

Typical Operation: 

As amplifier up to Sryg Mc 
DC Plate Voltage 320 400 435 volts 
DC Grid—No.2 Voltages  210 220 230 volts 
DC Grid—No.l Voltage: °

From a grid -^:o.l resistor of: 
26000 ohms —52 — — volts 
30000 ohms - -55 — volts 
24000 ohms - - - 56 volts 

Peak RF Grid—No.l Voltage  65 67 73 volts 
DC Plate Current 170 180 210 ma 
DC Grid—No.2 Current 12 12 11 ma 
DC Grid—No.l Current (Approx  ) 2 1.9 2.3 ma 
Driving Power (Approx. )  2 2 3 watts 
Power Output (Approx  ) 29 40 50 watts 

Maximum Circuit Values (CCS or ICAS): 
Grid—No.l—Circuit Resistance' 30000 max. ohms 

a witn no ezte root shield. 
b Subscript 1 indicates that grid-No.1 current does not flow during any 

part of the input cycle. 
o continuous Commercial Service 
d Intermittent Commercial and Amateur Service. 
e Averaged over any audio-frequency cycle of sine-wave form. 

f Obtained preferably from a Separate source of lrom the plate voltage 
Supply with a voltage tl iv ide r. 

The driver stage snou ld De capable of supplying the No.1 grids of the 
class AB S stage with the specified driving voltage at low distortion. 

The LyDe of input coupl ing net wo rN used should not ins roduce too much 
resistance in the grid-No.l ci rcD it. Transformer or impedance coupl ing 
devices are recommended. 

S UDsc rips Z indicates that grid-No.1 current slows during some part of 
the input cycle. 

9 

h 

1 

k 

m 
Driver stagga 5houltl De capable of supplying the specified driving power 
at low tl isto rt ion to the No.1 grids o} the AB Z stage. 

To minimize distortion, the effective resistance per grid-No.l circuit 
of the ABZ stage should be held at a low value. For this purpose the 
use of transformer coupl ing is recommended. In no case, however, should 
the total do grid-No. l -circuit resistance exceed 30,000 ohms when the 
tube is operated a[ maximum ratings. For operation at less than max-
imum ratings, the do grid-No.l-cl rcuit resistance may be a5 high as 
Ico.000 ohms. 
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6146B/8298A 

u 

D Obtained preferably from a seD crate, well-regulated source. 
P Referenced to either of the two tones and without the use of feedback 

to enhance l inearity. 
q Obtained preferably from a separate source modulated with the Dl ate 

supply, or from the modulated plate supply through a series resistor. 

r Obtained from g,r id-No.1 resistor or from a combination o! grid-No.l 
resistor with either fixed Supply Or Cathode resist0 r. 

s When grid xo.1 is driven positive and the tube is operated at maximum 
ratings, the total do grid-xo. i-circuit resistance should not exceed 
the specified value of 30,000 ohms. If this value is insufficient to 
provide adequate bias, the additional required bias must be suppl ied 
by a cathode resistor or fixed supply: For operation at less than 
maximum ratings, the do grid-No. 1-CI rCUI[ resistance may De as high 85 
100,000 ohms. 

t Obtained preferably from separate source, or from the plate-supply 
voltage with avoltage divider, or through a series resistor. A series 
grid-No.2 resistor should De used only when Lhe Lube is used in a Circuit 
which is not keyed. Grid-No.2 voltage must not exceed N35 volts under 
key-up conditions. 

O Drained from fixed-supply, Dy grid-No.l resistor, by cathode resistor, 
or by combination met hod 5. 

CHARACTERISTICS RANGE VALUES 

Test No. Note Min. Max. 

1. Direct Interelectrode 
Capacitances: 
Grid No.1 to plate 1 — 0.22 pf 
Grid No.1 to cathode & 

grid No.3 & internal 
shield, base sleeve, 
grid No. 2, and heater. 1 12.0 15.0 pf 

Plate to cathode & grid 
No.3 & internal shield, 
base sleeve, grid No. 2, 
and heater   1 7.3 9.5 pf 

2. Plate Current  2 46 94 ma 
3. Zero—Bias Plate Current. 3 330 — ma 
4. Grid—No.2 Current  2 — 5.5 ma 

Note 1: With no external shield. 

Note 2: With he at er voltage of 6.75 volts, do plate voltage of a00 volts, 
do grid-No.2 voltage of 200 volts, and do grid-xo.i voltage of 
-3N volts. 

xote 3~ with heat er vol rage of 6.75 volts, do plate voltage of Soo volts, 
do grid-No.2 voltage of 200 volts, antl do grid-No.1 voltage of 
-100 volts. Grid No.1 is square-wave pulsed at 1000 kc to zero 
volts. Limit value is peak-Dui se current. 

~~ SPECIAL PERFORMANCE DATA 

Stationary Equipment Operation: 

Min. 

Heater, for Unipotential Cathode: 
Voltage IAC or DC)~   —
Current at 6.3 volts 1  050 

Dynamic Grid—No.2 CurrentW. 
Useful Power Output"  59 

Design 
Center Nax. 

6.3 — volts 
1.200 amp 

15 ma 
— watts 
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6146B/8298A 

v It is recommentl ed toot the tlesi gn-center heater voltage oe 6.3 volts; 
the heater power supply should not fluctuate more than 10% to insure 
tong r ife. 

w In a singl a-LUD e, self-excited osci llator ci rtuit, and with ac heater 
v oltane of 6.3 volts, do plate voltage of fi00 volts, do grid-No.2 vol-
tage o! 200 volts, grid-No.1 rest st Or oP 24,000 ± 30% ohms, do plate 
current of 15C m ma., tic grid-No.1 current of 2.5 to 3 ma., antl 
f r'eq~ency of 15 Mi x

Mobi le Equipment Operation: 

Design 
.Min. Range Max. 

Heater, forUnipotential Cathode: 
Voltage (AC or DC)"  — 6.0-7.5 — volts 
Current at 6.75 volts  1.100 — 1.230 amp 

Dynamic Grid—No.2 Currenty — — i5 ma 
Useful Power Output ly   59 watts 
Useful Power Output I I   See Note Z 

Overvoltage Heater Life Tests: 

Continuous heater l ife tests are performed periodical ly on 
sample lots of tubes with 3 volts on the heater, al l other 
electrodes "floating". Intermittent heater l ife tests are 

performed periodical ly on san~p le lots of tubes with I I volts 

on the heater, a cycle of I minute "ON" and 4 minutes "OFF". 

After 1000 hours of the continuous heater l ife test and after 

48 hours of the intermittent heater l ife test, the fol lowing 

tests are performed: 

With heater voltage of 6.75 volts and ± 100 do volts between 

cathode and heater, the heater-cathode leakage current wi l l 

not exceed 100 microamperes. 

With ac or do heater voltage of 6.75 volts, grid-No. l volts 

_ -200 and cathode, grid No. 1, and plate grounded, the 

minimum grid-No. l leakage resistance wi l l be 10 megohms. 

With ac or do heater voltage of 6.75 volts, plate volts = 

- 200, and cathode grid No. l and grid tJo.2 grounded, the 

minimum plate ieakage resistance wi l l be 10 megohms. 

x IL is eco o tletl [r ,[ tt~e neatrtr voltatle operate ithin the range o} 
6.0 tor 7. 5m volts and within excursions from 5 Co 8 volts in battery 
operation. See Useful Powe+ Output Pest II and Ouervoitage Fests. 

y In a single-tube, self-excited oscillator circuit, and with ac neater 
voltage of 5.3 volts, do plate voltage of 600 volts, do grid-No.2 vol-
tage of 200 volts, grid-No.1 resistor of 24,000 3 10% ohms, do plate 
current of 150 max. ma., do grid-No.l current of 2.5 to 3 ma., and 
frequency of 15 MC. 

= with conditions in note (y) above, reduce heater voltzge to 5 volts. 
Useful power output will be at least 50% of the power output at heater 
voltage of 6.3 volts. 

OPERATING CONSIDERATIONS 
The maximum bulb temperature of 2500 C is a 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 Tempi laq. The latter is made by the Tempi l 

Corporation, 132 W. 22nd Street, New York I I, N.Y. 
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6146B/8298A 

~~, 

To insure adequate cool ing it is essential that free 
circulation of air be prcvided around the tube. In most cases, 
no additional air is required. 

The plate shows no color when the 6146 B/8298A is operated 
at ful l 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. 

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 between 15 minutes and 2 hours. For longer periods, the 
heater voltage should be turned off, 

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 associated 
apparatus, especial ly al l parts which may be at high potential 
above ground, should be housed in a protective enclosure. The 

protective housing should be des ig ned with interlocks so that 

personnel can not possibly come in contact with any high-po-

tential point in the electrical system. The interlock devices 

should function to break the primary circuit of the high-volt-

age suppl ies when any gate or door on the protective housing 

is opened, and should prevent the closing of the primary oir-

cuit unti l the door is again locked. 

GAP 
JEDEC No, C'.I-t 

BULB 
712 

BASE 
JEDEC GROUPi 

No. B8-150 
OR 

No. B8-159 

1
16 

MAX. 

DIA. 

a--I  32 
MAX. ---r 

DIA. 

DIMENSIONS IN INCHES 

t__ 13 
B 3 61

MAX. 

92CS-1224981 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 

DATA 5 
2-64 



6146B/8298A 
RATING CHART I 

Class C Telephony Service 
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6146B/8298A 
TYPICAL PLATE CHARACTERISTICS 

Ef=6.3 VOLTS 
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6146B/8298A 
TYPICAL PLATE CHARACTERISTICS 

Ef=6.3 VOLTS 
GRID-N>'2 VOLTS=ISO i 

O I

m 

,..,, .

n 
a 

n 
w 

A 111 

C~ 

4 

1 

I 1 

i 

o a o 0 
0 0 0 0 
cp ~O q N 

PLATE -MILLIAMPERES 

 I 

 t 

0 0 
ro

0 
0 

0 0 

0 
N 

F 
J 
O 

g
w 
E-

7 a
a 

N 

0 

92 CM-8145 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



6146B/8298A 

TYPICAL CHARACTERISTICS 

0 

0 

100 

100 

200 300 400 
PLATE VOLTS 

200 300 400 
PLATE VOLTS 

S00 

S00 

600 goo 

92C3-9617 

600 700 

9203-9616 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 

DATA 7 
2-64 



6146B/8298A 
TYPICAL CHARACTERISTICS 
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