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203-A/503-A 

R-F Power Amplifier, Oscillator, Class B Modulator 

The RCA-20'!,-A/50'!>-A is a three-electrode transmitting tube de
signed for use as an oscillator, r-f power amplifier or Class B 
modulator. It is capable of giving high output with relatively low 
d-c plate voltage, 

FILAMENT VOLTAGE (A.C.) 
FILAMENT CURRENT 
AMPLIFICATION FACTOR 
GRID-PLATE CAPACITANCE 
GRID-FILAMENT CAPACITANCE 
PLAT&- FILAMENT CAPACITANCE 

CHARACTERISTICS 

BULB (For dimensions, see page 5) 
BASE (For socket connect ions, see pages ) 

10.0 Volts 
:s. 25 Amperes 

25 
14. 5 µµf 
6.5 µµf 
S.5 µµf 

T-18 
Jumbo 4-Larqe Pin 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

As A-F Power Amplifier and Modulator - Class B 

D-C PLATE VOLTAGE 
D-C PLATE CURRENT* 
PLATE DISSIPATION* 
TYPICAL OPERATION: (2 tubes) 

Filament Voltage (A.C.) 
O...C Plate Voltage 1000 
Grid Voltage (approximate) -35 
Static Plate Current (per tube) 13 
Max.-Signal Plate Current (per tube) 160 
Load Resiatance (plate-to-plate) 69CO 
Nominal Power Output (2 tubea) 2CO 

As R-F Power A■p11fler • Class B (Telephony) 

1250 111ax. Volts 
175 111ax. Mi 11 iamperea 
lCO max. Watta 

10 Volts 
1250 Volts 
-45 Volta 

lJ Milliamperes 
160 Milliamperes 

C/CXX) Ohms 
260 Watts 

(Carrier Conditio.ns; for use 1o1ith a Modulation Factor uf> to 1.0} 

D-C PLATE VOLTAGE 
l)...C PLATE CURRENT 
PLATE DISSIPATION 
R-F GRID CURRENT 
TYPICAL OPERATION: 

Filament Voltage (A.C.) 
D-C Plate Vol toge lOCO 
Grid Voltage (approximate} -35 
!)..C Plate Current 130 
Peak Power Outp1<t 160 
Nominal Carrier Power Output 40 

• Averaged over an, audto-trequencJ c1cla. 
-1-

1250 max. Volts 
150 max. Milliamperes 
100 max. Watts 

6 max. Amperes 

10 Volts 
l 2'i0 Volts 
-45 Volts 
106 Milliamperes 
170 Watt a 

42.5 Watts 



As Plate-Modulated R-F Power Amplifier - Class C (Telephony) 
(Carrier Conditions; for use with a Modulation Factor up to 2.01 

D-C PLATE VOLTAGE lOCXJ max. Volts 
D-C PLATE CURRENT 175 max. Mi 11 i amperes 
PLATE DISSIPATION 67 raax. Wotts 
R...r GRlf) CURRENT 6 max. Amperes 
D-C GRID CURRENT 60 max. Milliamperes 
TYPICAL OPERATION: 

Filament Voltoge (A.C.) 10 Volts 
D--C Plote Voltoqe 750 lOCXJ Volts 
Grid Voltoge (approximate) -100 -US Volts 
D--C Plote Current 150 1S0 Mi 11 i amperes 
l)..C Grid Current•• 50 so Milli omperes 
Driving Power•• 12 14 Watts 
Nominol Power Output 65 100 Wot ts 

As R-F Power Amplifier and Oscillator - Class C (Telegraphy) 
IKey Down Conditions I 

ll-C PLATE VOLTAGE 1250 max. Volts 
D-C PLATE CURRENT 175 max. Milliomperes 
PLATE DISSIPATION 100 max. Watts 
R-f GRID CURRENT 7.5 max. Amperes 
D-C GRID CURRENT 60 max. Milliomperes 
TYPICAL OPERATION: 

rilal'lent Voltage (A.C.) 10 Volts 
D-C Plate Voltoge 750 lCXX) 1250 Volts 
Grid Volto11e (approximote) -75 -100 -12S Volts 
ll-C Plate Current 150 150 150 Mi 11 iamperes 
D-C Grid Current•• 25 25 25 Milliamperes 
Driving Power** 5 6 7 Watts 
Nominal Power Output 65 100 130 Watts 

••SubJect to wide variations depending on the Impedance or the load circuit. High 
Impedance load circuits require more grid current and driving power to obtaln 
the desired output. Low !Bipedance circuits need less grl<l current and drlvlng 
power,but plate circuit et!lclency ls sacrtrlce<l, The driving stage should have 
a tanll. clrcult or good regulation and should be capable or delivering consider
ably more than the required driving power. 

INSTALLATION 
The base of the RCA-20~A/SO~A fits the standard transmitting, 

four-contoct socket, such as the RCA type UT-S41. The socket should 
be mounted so that the tube will operote in o vertical position,with 
the bose end down. Because of the relatively heavy filament current 
taken by this tube, the socket should make firm, lorge-surfoce con
tact with the filament base pins. Heavy, well-soldered leads should 
be used for the filament circuit wiring. 

The bulb of this tube becomes very hot during continuous oper
ation. rree circulation of oir should therefore be provided. The 
instollation of all wires and connections should be made to allow at 
least severol inches of free space oround the tube in or.der to avoid 
trouble from peak voltage effects. 

The filamen£ of the 20:',..A/505-A should be operoted preferably 
from an a-c source, although a d-c supply moy be used, A voltmeter 
should be connected permanently across the filament circuit at the 



aocket terminals so that the f11a.ment voltage can be maintained at 
10 volts. Vith an a.-e source, rheostat control should be placed in 
the primary circuit of the filament transformer. ·Deviation ·from the 
rated voltage may result in a loaa of filament emission. In radio 
tral\smitters during "standb)'" periods, the filainent should l>e main
tained at its rated voltage. 

The grid and p(ate circuit returns should be connected to the 
center tap on the filament winding of the transformer, or to the mid
point of a center-tapped resistor across· the filament terminals. In 
cases where d.c. is used on the filament, the grid and plate returns 
should be connected _to the negative filament terminal. 

The plate dissipation of the RCA-:103-A/503-A (the difference 
between input and output/ should never exceed the. values civen under 
NAXIHllH RATINGS and TYPICAL OPERATING CONDITlONS. The maximum value 
is indicated by a nearly imperceptible red color on the plate in the 
dark. To determine this, all power switches should be opened with 
the tube operating. This procedure avoids reflections from the 
lighted filament which would interfere with the observation. 

Overheating of the 203-A/503-A by· severe overload llllly decrease 
filament emiss fon. Unless the overload has 1 iberated a large amount 
of gas, the activity of the filament can sometimes be restored by 
operating it at rated voltage for ten minutes or more with no volt
age on the plate or grid. Thia process may be accelerated by raising 
the filament voltage to 12 volts (not higher) for a few minutes. 

A d-c milliammeter should be used in the plate circuit in order 
that the plate current can always be known. Under no condition 
should the d-c plate current exceed the maximum values given under 
MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS. 

In oi:dor to prevent overheating due to improper c i-rcuit adjust
ments or to overloading, the plate circuit should be provided with a 
protective device such as a fuse or relay. This device should in
stantly remove the plate voltage when the d-c plate current reaches 
a value SO per cent greater than normal. 

Heavy leads and conductors together with suitable insulation 
should be used in all parts of the r-f plate tank circuit, in order 
that the losses due to the~r-f voltages and currents be kept at a 
minimum. These losses are especially noticeable at the higher fre
quencies. 

When a new circuit is beine tried ·out or when adjustments are 
being inade, the plate voltafe should be reduced-in order to prevent 
cla1&a11e to Lhe tube or.associated apparatus in case the circuit ad
j11.st,11ents are incorrect. It is advisable to use a f,roteciive re
sistar1ce of about. 3000 ohms in series with the plate lead during 
such adjustments. 

The rated plate voltaee of this tube is high enough to be ex
cet.dingly dan;erous ta the user. The ereatest care should be taken 
when handlinf or adjusting circuits, especially those in which the 
Plate tank coil and condenser are at the d-c plate Potential. 



APPLICATION 

As a Class B acdulator or audio-Jrequency amplifier, two 203-A/ 
503-A's are used in a balanced circuit, each tube conducting only 
half the time. The d-c plate current should never exceed 175 milli
amperes per tube. Two tubes, operating under the conditions shown 
for a 1000-volt plate supply, are capable of modulating 100 per cent 
an input of 400 watts. 

The input transformer should be designed to give good frequency 
response when operated into an open circuit, such as that represent
ed by the grid circuit of the Class B stage when the signal ampli
tude is small, and also to handle the required input power for a 
st rang signal. 

The output transformer should be designect so that the resist
ance load presented by the modulated Class C ,unpl if ier is reflected 
as a plate-to-plate load ·of 6900 ohms in tne Cluss B stage, for the 
1000--volt conditions. Since two 203-A/503-A's will modulate 400 
watts, a convenient Class C stage amplifier would be one operatiny 
at 2CX)O volts and 200 milliamperes. These conditions represent a 
resistance of approximately lOCOO ohms. Tne ratio of the output 
transformer is then V lCCXX) + 69CX'.l, or l to 1.20, step-up. The 
transformer should be designed with a core sufficiently large to 
avoid saturation effects, which would impair the quality of tne out
put. If the secondary is to carry the d-c plate current of the modu
lated amplifier, tne core should be made larger and include an air
gap, to compensate for tne d-c magnetization curr~nt. 

As a Class 8 and Class C ra:1ic-freq:;e,ncy amf,lifier, tne RCA.-

20"!-A/505-A may be used as shown under MAXIMUM RATINGS and TYPICAL 
OPI:RATHIG CONDITIONS. 

In Class B radio-frequency service, tne plate voltage is un
modulated d.c. and the grid excitation is radio frequency modulated 
at audio fre1uency in one of tne preceding stages. for this type of 
operation, the plate dissipation should never be allowed to exceed 
100 watts 

Grid bias for the 20l-A/503-A ~• a Class 6 amplifier should be 
obtained from a battery or otner d-c source of good regulation. It 
should not be obtained from a high-resistance supply such as a grid
leak, nor from a rectifier, unless tne latter hos exceptionally good 
voltage regulation. for Class C {telefra.phl service, grid bias may 
be obtained from a grid leak of about SCXlO ohms, from a battery, 
fro~ a rectifier of good regulation, or from a self-biasing resis
tor (preferably variable) by-passed with a suitable condenser. The 
self-biasing metnod is especially desirable, due to the fact that 
the grid bias is automatically regulated and tnat there is little 
chance of the plate current becorniR'J dangerously high,regardless of 
whether the r-f grid excitation is applied or not. When the grid
leak method of obtaining grid bias is used, bias is on tne tube only 
when r-f gnJ exciLatiun is af'Nied. Since grid bias values are not 
particularly critical, correct circuit adjustment may be obtained 
witn widely different values. for Class C (telephone} service, fixed 
bias is reco!lU!\onded because it eliminates tne problems of degener
ation caused by n-c voltage variation developed across the biasing 
Sfstem .. 



The d-c grid current should never exceed~ milliamperes. The 
exact value will vary with individual tubes. 

The lOl-A/503-A may be used at full ratings up to 6000 kilo
cycles (SO meters). Although this tube is not constructed for oper
ation at the higher frequencies and although other tube types are 
recommended for regular operation at such· frequencies, satisfactory 
operation with reduced input has been obtained in experimental cir
cuits at frequencies as high as 30000 kilocycles. When the 20"!:,-A/ 
50:1-A is operated at frequencies in excess of 6<XX> kc., the plate 
voltage and power input should be reduced as the frequency is raised, 
so that at ~o:::,co kc. the plate current, plate dissipation, and d-c 
grid current will not exceed 50 per cent of the maximum ratings. 

If more power output is required than can be obtained from a 
single 20"!:,-A/SO"!:,-A, two of these tubes may be used either in parallel 
or in push-pull. The parallel connection provides approximately 
twice the power output of o single tube without an increase in excit
ing voltage, while the push-pull connection gives twice the output 
but requires twice the r-f excitation voltage; with either connec
tion the grid bias is the sGme as for a single tube. The push-pull 
arrangement is advantageous in reducing the shuntin9 effect of the 
interelectrode capacities,inasmuch as these capacities are in series. 
This reduction is especially desirable when the tubes are operated 
at the higher frequencies. 

When two or more RCA.-20:">-A/50:1-A's are operated in parallel, a 
non-inductive resistance of 10 to 100 ohms should be placed in 
series with tne grid lead of each tube, close to the socket terminal, 
to prevent parasitic oscillations. 

Overall Dimensions 
A= 2-5/16" max. 
B= 7-7/8" max. 

-5-

Tube Symbol and Top View 
of Socket Connections. 



AVERAGE PLATE CHARACTERISTICS 

~ I~ 
TYPE 2~/5()3-,\ 

Ef'=IQ\IOL.TS O.C. 

V v ~ ~,1~ 

V v ~ .,,, J. 
,t V' V ~ :it / _,,, 

V 
:o~ ~ 

::;..-
I/ "' ,_ .. 

'"'/ 
I-'"" ---L..-- ~ 

OA 

v .-- L..---- ..;::.!! lo--- --- ~ 

t::. -- --- ~ - L.--~ ~ ~ -~ _,,, 
0 .... ~- - I ,oo <<= <= 

R-F POWER AMPLIFIER 
NOMINAL OUTPUT, 100 WATTS 

TYPt: 841 TYPE 2 ... oa __ -_ .. __ 1..._c..-__ _ 

C1 = 35µµ.f MIDGET VARIABLE 
C2:::. 0.0005 >J f FIXED MICA 
C3::-0.002 µf F'IXED MICA 
G.4: 0,002 µ.f 800 \JOLT rlXEO MICA 
Cs.:= 150 j.J.JJ.-f (VARIABLE) 
Cs = 0.002 µf' 2 500 VOLT F' IX£0 MICA 
C7::: 150 p_j.!f• TRANSMITTING VARIABLE 

(MINIMUM AIR-GAP Q.080'") 
M 111: 0-C MILLIAMMETE"R 

t 48SV, MAX, (t1£E NOTE) 

Lt I. L2 = NEUTRALIZING COILS 
L3&. L-.4; LINK COUPLING COILS 
L5 = 8 MILLIH£NRIES, R-F' CHOKE 

+l!OOV, (SEE NOTE) 

La::: 8MILLIH£NR1£S, 200 MA., R-r CHOKE 
R1 : 50 OHMS, CENTER-TAPPED 
R2= SELF'*&IASING RESISTOR 1000 OHMS (SWATT),AOJUSTABLE 
Ra,: 100 OHMS, CENTER-TAPPEO 
R4 = SELY-81ASING RESISTOR !000 OHMS (25 WAl"T), AOJOSTABL( 

X-=KEY 

NOTt :- TH!S VAL.Vt lNCLUDES PROPER C-B!AS VOL TACiE. f"OR T(LEPHOffY ,fTXEO SIA'.> IS R[COM ... ENOED, 



204-A/S04-A 

R•F Power Aaplifier., Oscillator, Class B Modulator 

RCA--204-A/504-A is a three-electrode transmitting tube designed 
for use as on oscillator or radio-frequency power amplifier at fre
quencies of 3000 kilocycles or lower. As a Class 8 modulator, two 
of these tubes will modulate 100 per cent approximately 1200 watts 
ot power to the modulated amplifier. 

CHARACTERISTICS 

11 
3.65 

25 

Volts 
• Amperes 

FILAMENT VOLTAGE (A,C.) 
FILAMENT CURRENT 
AMPLIFICATION FACTOR 
GRID-PLATE CAPACITANCE 
GRID-FILAMENT CAPACITANCE 
PLATE-FILAMENT CAPACITANCE 
&ULS 

15 at,t,rox. 11µ£ 
12.5 at,t,rox. µµf 
2. l approx. 11µf 

T-32 
BASES Types 1904 and 3502 
(For base connections and tube dimensions, see page 11) 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 
As A-F Power Amplifier and Modulator - Class B 
D-C PLATE VOLTAGE 
D-C PLATE CURRENT* 
PLATE DISSIPATION• 
D-C PLATE INPUT* 
TYPICAL CPERATIClf: (2 tubes) 

Filament Voltage (A.C.J 
l)..C Plate Voltage 1500 
Grid Voltage (approximate) -40 
Static Plate Current (per tube) l7 
Ma&.-Signal Plate Current (~er t.ube )250 
Load Resistance(plate-to-plate)** 7800 
Nominal Power Output (2 tubes) 40C 

3000 max. 
275 IIIOX, 

250 max. 
650 max;, 

11 
2COO 
-60 

37 
250 

8800 
6CtJ 

As R-F Power Amplifier - Class B (Telephony) 
(Carrier Conditions; for use ~ith a Modulation Fa~tor 

D-C PLATE VOLTAGE 250:, max. 
D-C PLATE CURRENT 225 lllOX, 

PLATE DISSIPATION 
R-F GRID CURRENT 
TYPICAL OPERATION: 

Filament Voltage (A.C.) 
D-C Plate Voltage 
Grid Voltage (approximate) 
D-C Plate Current 
Peak Power Output 
Nominal Carrier Power Output 

* Aweragea over any &uaio-rre~uency cycle, 

1500 
-50 
200 
320 

80 

250 inax. 
8 111ax. 

11.0 
2CCO 
-70 
160 
400 
100 

t.-i'bi• v&lue ls equal to rour tiaes the pl&te loaa per tube. 

Volts 
Milliampere• 
Watts 
Watte 

Volts 
Volta 
Volts 
Milliamperes 
Mi 11 iamperes 
Ohln& 
Watt a 

vp to 1,0) 

Volts 
Milliamperes 
Watts 
Amperes 

Volts 
Volts 
Volts 
Milliamperes 
'Watts 
Watts 



As Plate-Modulated R•F Power Aapllfler - Class C (Telephony) 
(Carrier Conditions; for use with a Nodutation Factor up to z.o) 

D-C PLATE VOLTAGE 2COC 1uax. Volts 
D-C PLATE CURRENT 275 max. Mill iamperee 
PLATE DISSIPATION 167 max. Watts 
R-F GRID CURRENT 8 max. Amperes 
D-C GRID CURRENT 80 max. Milliamperes 
TYPICAL OPERATION, 

Fi lament Voltage (A,C.) 11.0 Volts 
D-C Plate Voltage lSCO 1800 Volts 
Grid Voltage (approximate) -200 -250 Volta 
D-C Plate Current 250 250 Mi 11 iamperes 
Nominal Power Output 225 lOO Watts 

As R-F Power Amplifier and Oscillator - Class C (Telegraphy) 
fKcy Do1,1n Co11diti.ons) 
D-C PLATE VOLTAGE 
D-C PlATE CURRENT 
PlATE DISSIPATION 
R-F GRID CURRENT 
0--C GRID CURRENT 
TYPICAL OPERATION: 

Filament Voltage (A,C,) 
0--C Plate Voltage 
Gr id Volta9e (approximate) 
D-C Plate Current 
Nominal Power Output 

1500 
-150 
250 
225 

INSTALLATION 

2500 max. Volts 
275 max. Mi 11 iamperes 
250 max. Wat ts 

10 aax. Amperes 
80 max. Hill iamperes 

11,0 Volts 
2CXX) Volts 
-175 Volts 

250 Hi 11 iamperes 
.lSO Wotts 

The bases of the RCA-204-A/504-A fit the standard RCA end 
mountings, type UT-1085 and UT-1086. The tube IIIClY be mounted either 
in a vertical position with the filament end up, or in a horizontal 
position with the plate in a vertical plane (on edge). Because of 
the relatively heavy filWllent current taken by this tube, the socket 
should IIIQKe firm, large-surface contact with the filament base pina 
Heavy, well-soldered leads should be ·used for the filament circuit 
wiring. 

The b4lb of this tube ~ecomes very hot durin9 continuous oper
atior.. Free circulation of air around the tube should therefore be 
provided. The installation of all wires and connections should be 
made to allow at least several inches of free space around the bulb 
to avoid trouble from peak volta9e effects. 

The Jiia~ent of the 204-A/504-A should be operated preferably 
from an a-c source. In certain applications where freedom from hum 
ia essential, the use of direct current is to be preferred, A suit
able voltmeter should be connected permanently acroas the filament 
terminals so that the filament voltage can be maintained at 11,0 
volts. ~ith an a-c source, rheostat control should be placed in the 
primary circuit of the filament transformer. In radio transmitters 
durin9 •standby• periods, the filament should be maintained at its 
rated volt age. 



For 1rid aad ;tai, return connection$, refer to INSTALLATION on 
IICA--203-A/503-A. 

The ;late dissi;ation oJ the go4-A/504-A (the difference be
,~een input and output} should never ezceed the values riven under 
NAlINUN RATINGS and TYPICAL OPERATING CONDITIONS. These values are 
indicated by a dull red color on the plate. To determine this, all 
power switches should be opened with the tube operating in the dark, 
Thia procedure avoids reflections frOlll the lighted filament which 
would interfere with the observation, 

Overheating of the RCA-204-A/504-A by· severe overload may de
crease filament emission. Unless the overload J-as liberated a large 
amount of 9aa, the activit_y of the filament can sometiP1es be restor
ed by operating it at rated volta9e for ten minutes or more with no 
voltage on the plate or grid. This rea.ctivation process may be 

.accelerat~d by raisinq the filament volta9e to 13 volts (not hi9her) 
for a few minutes. 

A d-c milliammeter in the plate circuit is desirable in order 
that the plate current can always be known. Under no conditions 
should the d-c plate current exceed the maximum values given under 
MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS, 

In order to prevent overheating due to improper circuit adjust
ments or to overloadin9, the plate circuit should be provided with a 
protective device such as a relay or fuse. This device should in
stantly remove the plate voltage when the d-c plate current reaches 
a value SO per cent greater than normal. When the tube is used as 
an oscillator or as a radio-frequency power omplifier, a fuse design
ed to open the circuit at 10 amperes should be connected directly in 
series wit~ the plate lead at the tube mounting.No protective device 
should be placed in the 9rid circuit, since its opening would leave 
the tube without bias. 

Heav, leads at.d conduct ors together with suitable insulation 
should be used in all parts of the r-f plate tank circuit, in order 
that the losses due to the r-f voltages and carrenta.be kept at a 
mir.imum. These losses are especially noticeable at the higher fre
quencies. 

When a new .:ircu,t is tded out or w,,en adjustments are being 
.,.ade, ti,e Plate voltage should lie reduced in order to prevent da11,ase 
to the tube or associated apparatus in case the circui1 adjustments 
are uicorrect. 

The rated plate voltage used with this tube is high enough lo 
be ucee.d.nfly dangerous to the user. The greatest care should be 
taken when handiing or adjust,nf circuits, especially those in which 
the plate tank coil and condenser .are at the d-c plate potential. 

APPLICATION 

Aa a Ciass B modvlator or audio-Jreqi,.ency amplifier, two RCA-
2C4-A/504-A'a are used in a balanced circuit, each tube conducting 
only half the time. The d-c plate current ahould never exceed 275 
milliamperes. Two tubes, operating under the conditions shown for a 



2000-volt plate supply, are capable of modulating 100 per cent an 
input of 1200 watts to a Class C radio-frequency amplifier. 

For Class B input transjormer considerations, refer to APPLI
CATION on RCA-20!>-A/'!:DJ-A. 

The output transfor-n,er should be designed so that the resist.,; 
once load presented by the modulated Class C amplifier is reflected 
as a plate-to-plate load of 8800 ohms in the Closs B stage for the 
2000-volt conditions. Since two RCA-204-A/504-A's will modulate as 
much as 1200 watts, a convenient Class C amplifier would be one oper
ating at 2000 volts and 600 milliamperes. These conditions represent 
a resistance of approximately J350 ohms, The ratio of the output 
transformer is then Y88CO +:Bso, or 1.62 to l, step-down. If a 
Class C amplifier operating at 2500 volts and 41l:J milliamperes is 
used, the equivalent resistance is approxill'llltely 5200 ohms. In this 
case, the transformer ratio isl.~ to l, step-down. The transformer 
should be desi9ned with a core sufficiently large to avoid satura
tion effects, which would impair the qu:.lity of the output. If the 
secondary is to carry the d-c plate current of the modulated ampli
fier, the core should be made larger and include an air-gap to com
pensate for the d-c magnetization current. 

As a CLass B or CLass C radio-frequency ampLifier, the RCA-
204-A/SC4-A may be used as shown under MAXIMUM RATINGS and TYPICAL 
OPERATING CONDITIONS. 

In CLass B service, tha plate voltage is unmodulated d.c. and 
the gr id excitation is radio-frequency moo.ulated at audio frequency 
in one of the preceding stages. For this type of operation, the 
plate dissipation should never be allowed to exceed 400watts. 

Grid bias for the 204-A/504-A as a Class B amplifier should be 
obtained from a battery or other d-c source of good regulation. It 
should not be obtained from a high-resistance supply such as a orid
leak, nor from a rectifier, unless the latter has exceptionally good 
voltage reoulation. For CLass C (teLetraphJ service, orid bias may 
be obtained from a grid leak. of about SCOO ohms, from a battery, 
from a rectifier of good regulation, or from a self-biasing resistor 
by-passed by a suitable condenser. The self-biasing method is es
pecially desirable, due to the fact that the grid bias is automati
cally regulated and that there is little chance of the plate current 
becoming dangerously high regardless of whether the r-f- grid excita
tion is applied or not. When the grid-leak method of obtaining orid 
bias is used, bias is on the tube only when r-J trid excitation is 
applied, Since orid bias values are not particularly critical, 
correct circuit adjustment may be obtained with widely different 
values. For CLass C (telephone) service, fixed bias is recollllll8nded 
because it eliminates the problems of degeneration caused by a-c 
voltage variation developed across the biasing system. 

The d-c t'rid current should never exceed 80 milliamperes. The 
exact value will vary with individual tubes and ·circuits. 

At frequencies as high as lOO:, kc., the RCA-204-A/504-A may be 
used at full ratings as shown under MAXIMUM RATINGS and TYPICAL OPER• 

-10-



ATlNG CONDITIONS. Although it is not constructed !or operation at 

higher fr~quencies, satisfactory operation with reduced plate volt
age and input power has been obtained in experimental circuits at 
fr&quencies as high as .lSCOO kilocycles. When the 204-A/504-A is 
operated at frequencies in excess of 3COO kc., the plate voltage and 
power input should be reduced as the frequency is raised so that at 
lSCOO kc. the plate current, plate dissipation and d-c grid current 
will not exceed 50 per cent of the maximum ratings. 

If more r-f power output is requi~d than can be obtained from 
a single 204-A/504-A, two of these tubes may be used either in paral
lel or in push-pull. See APPLICATION on the 203-A/503-A. 

TYPE 204-A /504-A 
£ t=ll.0 VOLT!> A.C. 

AVERAGE PL.ATE CHARACTERISTICS 

RCA-2O~-A/5O~-A CONNECTIONS 

Post A 
Post B 
Blade C 
Cap D 

-11-

Filament 
Fi lament 
Grid 
Plate 



211/SII 

Oscillator, R-F and A-F Power A■plifier, Modulator 

RCA-211/511 is a three-electrode, general-purpose transmitting 
tube. It may be used os an oscil!ator, radio-frequency amplifier, 
audio-frequency power amplifier as well as a Cla•• A or B Modulator. 
It is capable of giving high output with relatively low d-c plate 
voltage. 

FILAMENT VOLTAGE (A.C.) 
FILAMENT CURRENT 
AMPLIFICATION FACTOR 
GRil>-PLATE CAPACITANCE 
GRID-FILAMENT CAPACITANCE 
PLATE-FILAMENT CAPACITANCE 

CHARACTERISTICS 

BULB (For dimensi ens, sea page S ) 
BA~£ (For socket connections,aee pages) 

10.0 Volts 
3.·25 Amperes 

12 
14,5 µµf 

6 l'!lf 
5,5 1111f 

T-18 
Jumbo 4-Larqe Pin 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

As A-F Power Amplifier and Modulator - Class A 

D-C PLATE VOLTAGE 
PLATE DIRSIPATION 
TYPICAL OPERATION: 

Filamer.t Voltage (A,C.) 
D-C Plate Voltage 
Grid Voltage (approx.) 

·Peak Grid Swing (approx.) 
D-C Plate Current 
Load Resistance 
Undistorted Power Output 

750 
-46 

41 
34 

8800 
5.6 

J.OCO 

-61 
56 
5.l 

11:1:X) 

l2.0 

1250 ,.a.x. 
75 IJIOX, 

J.O 
1250 
-80 

75 
60 

9200 
19.7 

As A-F Power Amplifier and Modulator - Class B 

D-C PLATE VOLTAGE 1250 1110%. 

D-C PLATE CURRENT* 175 1110%. 
PLATE DISSIPATION* 100 1110%. 

TYPICAL OPERATION: (2 tubes) 
Filament Voltage (A.C.) 10 
D-C Plate Voltage 1000 1250 
Grid Voltage (approximate) -77 -100 
Static Plate Current {per tube) 10 10 
Maximum-Signal Plate Cu~(per tube) 160 160 
Load Resistance (plate-ta-plate) 690C 90CO 
Nominal Power Output (2 tubes) 200 260 
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Volts 
Watts 

Volts 
Volts 
Volta 
Volta 
Milliamperes 
Ohms 
'Wat ta 

Volts 
Milliamperes 
Watts 

Volta 
Volta 
Volta 
Mill iam_perea 
Milliamperes 
Olu1111 
'Wot ts 



As R-F Power Amplifier - Class B (Telephony) 
(Carrier Conditions; for use with a fl{,;duta.tio1, Factor up to 1.c) 

D-C PLATE VOLTAGE 
D-C PLATE CURRENT 
PLATE DISSIPATION 
R-F GRID CURRENT 
TYPICAL OPERATION: 

Filament Voltage (A.C.) 
l)...C Plate Voltage 
Grid Volta;ie (approxinate) 
l)...C Plute Current 
Peak Power Output 
Nominal Carrier Power Output 

lOCX) 
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uo 
160 

40 

1250 1110.x. Volts 
150 111,ax. !'lilliamperes 
100 1110...t. Watts 

6 max. Amperes 

10 Vu1ts 
1250 Voits 
-100 Volts 

106 Mi 11 iarr.peres 
170 Watts 

42.5 Watts 

As Plate-Modulated R-F Power Amplifier - Class C (Telephony} 
(Carrier Conditions; for use with a Hodulation Factor up tu 1.0) 

l)...C PI.A.TE VOLTAGE: lCOO ,aa.:,;. Volts 
D-C PLATE CURRENT 175 max. Milli amperes 
PLATE DISSIPATION 67 ma:4. Walts 
R-F GRID CURRENT 6 111ax. Amperes 
D-C GRID CURRENT 50 max. Milliomperea 
TYPICAL OPERATION: 

Filament Voltage (A.C.) 10 Volts 
D-C Plate Voltaye 750 1000 Volts 
Grid Voltaye ( opp rox i mate l -200 -260 Volts 
D-C Plate Current 150 150 Milli amperes 
D-C Grid Current** 35 35 Mi 11 iamperes 
Drivin9 Power** 12 14 Wat ts 
Nominal Power Output 65 100 Watts 

As R-F Power Amplifier and Oscillator - Class C (Telegraphy) 
(K~y Do1,.m Conditions I 

D-C PLATE VOLTAGE 
D-C PLATE CURRENT 
PLATE DISSIPATION 
R...F GRID CURRENT 
l)...C GRID CURRENT 
TYPICAL OPERATION: 

Filament Voltave (A.C.l 
D-C Plate Vol ta,.e 750 
Grid Voltage (approximate) -llS 
D-C Plata Current 150 
l)...C Grid Currant** 18 
Driving Power** 5 

Nominal Power Output 6S 

10)0 
-1 75 
150 

18 
6 

100 

12 50 max. Volts 
l 75 1/ICIX. 'hlliamperes 
100 11tO.)C. Watts 
7 5 max. Amperes 
so max. Milliamperes 

10 Vol ls 
1250 Volts 
-225 Volts 

lSO Mill ia.mperes 
18 Mi 11 i amperes 

1 ,·at t ~ 
130 Watts 

uSubJect to wlde var1at1ons depending on tbe 1mped .. llce o! the load circuit. H1sh 
10!,l)edance load clrcua~ re~ulre more grid current and dr!vlug p,;v,er to obt-.111 
the desired output. Low Impedance c1rcu1ts need less grid current and drlvlri,; 
_.11,.~r, but sacr1!1ce pu.te clr'u1t eHlc1enc;-. Tbe dr1v1n,; nage sliould have a 
tank circuit with good regulat1ot nd should be capable ot dellver1ng consider
ably more than the requlred driving power. 



INSTALUTION 

The base of the RCA-211/511 fits the standard tranamitting,fou
contact socket, auch as the RCA type UT-541. The socket should be 
mounted so that the tube ..,ill operate in a vertical positi'on with 
the base end down, 

ror additional i,formation on installation of this type, refer 
to INSTALLATION on type 20l-A/S0l-A. 

APPLICATION 

As a Class A audio-frequency .amplifier or modulator, the RCA-
211/511 is capable of delivering nearly 20 watts of audio-frequency 
power with very low distortion. Typical operating conditions are 
shown under MAXIMUM RATINGS and TYPICAL OPERATIMG CONDITIONS. 

Grid bias for this type of service may be obtained from a sepa
rate voltage source or by means of a self-biasing resistor shunted 
by a filter network to avoid degenerative effects at the low audio 
frequencies. Separate filament supplies are of course necessary for 
each tube self-biased. When a group of 211/Sll's is operated in 
parallel,it is necessary to make provision for individual adjustment 
of grid bias to insure that the plate dissipation of any tube does 
not exceed the maximum value of 75 watts. This 11\QY be accomplished 
by means of a tapped •c• battery, or if self-bias is used, by means 
of a variable cathode resistor for each tube, 

When a number of tubes are operated in parallel,a non-inductive 
resistance of 10 to 100 ohms should be placed in aeries with each 
grid lead, next to the tube mounting, to prevent parasitic oscil
lations. 

An output device, such as a choke or transformer should be used 
to transfer power .efficiently from the 211/511 to the reproducing 
unit or to the modulated r-f amplifier stage. 

As a Class B modulator or audio-frequency amplifier, two 211/ 
Sl l's are used in a balanced circuit, each tube conducting only half 
the time. The d-c plate current ahould never exceed 175 milliamperes 
per tube. Two tubes, operating under the condition& shown for a 
l<XX>-volt plate sup9ly, are capable of modulating 100 per cent an 
input of 400 watts. 

For input transformer considerations refer to APPLICATION on 
type 20"!>-A/SO"!>-A. 

The output transformer should be designed so that the resist
ance load presented by the modulated -Class C amplifier is reflected 
as a plate-to-plate load of 6900 ohms in the Class & stage, for the 
100::,..volt conditions. Since two 211/Sll'a will modulate 400 watts, 
a convenient Class C stage amplifier would be one operating at 2CXlO 
volts and 200 milliamperes. These conditions represent a resistance 
of approximately lOCOO ohms. The ratio of the output transformer is 
then VlCO::O + 69CX), or l to 1,20, step-up.The transformer should be 
designed with a core sufficiently large to avoid saturation effects 
which would impair the quality of the output. If the secondary is 
to carry the d-c plate current of the modulated amplifier, the 
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core 11hould be made lar9er and include an air-·9ap, to compenaate for 
the d-c ma9netization current. 

As a Ctau B a11d Class C radio-frequency 4111pt iher, the RCA.-
211/Sll may be used as shown under MAXIMUM RATINGS and TYPICAL OPE!l
ATING CONDITIONS. 

In Class B radio-frequency service, the plate voltage is un
modulated d.c, and the grid excitation is radio frequency modulated 
at audio frequency in one of the preceding stages. For this type of 
operation, the plate dissipation should never be allowed to exceed 
100 watts. 

For eri.d bi.a.s of the 211/511 as Class B and c r-f amplifiers, 
refer to APPLICATION for type 203-A/503-A. 

The d-c ~ri. d current should never exceed 50 mi 1l iamperea, The 
exact valu~ will depend upon individual tubes and circuits. 

The 211/Sll l!\Q 1 be used at full ratings as hi9h as 6cm kilo-
cycles (50 meters). 'Although this tube is not constructed for oper
ation at the high·er freqaencies and although other tube types are 
recommended for regular operation at such frequencies, satisfactory 
operation with reduced input has been obtained in experimental cir
cuits as hi9h as 30C00 kilocycles. When the 211/511 is operated at 
frequencies in excess of 6<XX:> kc., the plate volta9e and power input 
should tie reduced as the frequency is raised, so that at 3CCOO kc. 
the plate current, plate dissipation, and d-c grid current will not 
exceed 50 per cent of the maximum ratin9s as shown under MAXIMUM 
RATINGS and TYPICAL OPERATING CONDITIONS, 

If more r-f power output is required than can be obtained from 
a singie 211/511, two of these tubes may be used either in parallel 
or in push-pull. See APPLICATION on the 203-A/503-A, 

160 
AVERAGE Pl.AiE CHARACTERISTICS 

"' 3 .. 

l! 0 ,/ TYPE 211/511 .. Ef= JO VOLTS O,C . • .. "' 
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800 

R-F Power A•plifier, Oscillator, Class B Modulator 

The RCA...800 is a three-electrode transmitting tube for use as a 
radio-frequency power amplifier or oscillator, particularly at the 
higher radio frequencies; it may be used at full ratin9s at frequen
cies as high as 60 megacycles (5 meters). The grid and plate leads 
are brought out to metal caps at the top of the bulb, thus insuring 
high insulation and low capacity between leads. 

rILAMENT VOLTAGE: (A.C.) 
FILAMENT CURRENT 
AMPLIFICATION FACTOR 
GRID-PLATE CAPACITANCE 
GRID-FILAMENT CAPACITANCE 
PLATE-FILAMENT CAPACITANCE 

CHARACTERISTICS 

SULS (For dimensions, see pa9e 20) 
CAPS (For connect ions, see page 10) 
SASE (For socket connections,see pa9e 20) 

7.5 Volts 
J. 25 Amperes 

15 
2. 5 µµf 

1.75 f,lf,lf 
1.0 µµf 

S..21 
Small Metal 

Medium +-Pin Bayonet 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

As A-F Power Amplifier and Modulator - Class 8 

D-C PLATE VOLTAGE 
0,..C PLATE CURRENT• 
PLATE DISSIPATION* 
0-C PLATE INPUT• 
TYPICAL OPERATION: (2 tubes) 

FilClJllent Voltage (A.C.) 
O..C Plate Vo1ta9e 750 
Grid Voltage (approximate) -40 
Static Plate Cur.(per tube) lJ 
Max-Sig. Plate Cur{per tube) 105 
Load Res. (plate-to-plate) .6400 
Nominal Power Output(2 tubes)90 

l(X:X:, 

-55 
l4 
80 

12500 
100 

As R-F Power Aaplifier • Class 8 (Telephony) 

1250 max. Volts 
115 max. Mi 11 iamperes 

JS max. Watts 
es max. Watts 

7.5 Volts 
1250 Volts 
-70 Volts 

15 Mi 11 iampe res 
65 Milliamperes 

21<'.XX:l Cltms 
106 Wat ts 

(Carrier Conditions; for use w,th a XoduLation Factor up to 1.01 

0..C PLATE VOLTAGE 
0..C PLATF. CURRENT 
PLATE DISSIPATION 
R-F GRID CURRENT 
TYPICAL OPERATION: 

Filament Voltage (A.C,) 
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1250 max. Volts 
45 max. Milliamperes 
JS max. Watts 

4 max. Amperes 

7.5 Volta 



D-C PlaLe Voltage 750 lCXX> Volts 
Gr id Volt age {approximate l -40 -55 Volts 
D-C Plate Current 45 42 Milliamperes 
Peak Power Output 40 56 Wat ts 
Nominal Carrier Power Output 10 14 Watts 

As Plate-Modulated R-F Power Amplifier - Class C (Telephony) 
(Carrier Conditions; fur u1e with a Nodula&iu• Factor up to z.o) 

D-C PJ,ATE VOLTAGE 1000 mo.x. Volt:s 
D-C PLATE CURFENT 80 mo.x. Mi 11 iamperes 
PLATE DISSIPATION B max. Watts 
R-F GRID CURRENT 4 max. Amperes 
D-C GRID CURRENT 25 max. Mi 11 i amperes 
TYPICAL OPERATION: 

Filament Volta11e (A.C,) 7.5 Volts 
D-C Plate Voltage 750 1000 Volts 
Gr id Volt age (approximate) -150 -200 Volts 
D-C Plate Current 70 70 Milliamperes 
D-C Grid Current•• 15 1S Milliamperes 
Driving Power•• 3 4 Watts 
Nominal Power Output 35 so Watts 

As R-F Power Amplifier and Oscillator - Class C (Telegraphy) 
fKe:y Down Conditions) 

D-C PLATE: VOLTAGE 1250 max. Volts 
D-C PLATE CURRENT 80 max. Milliamperes 
PLATE DISSIPATION 35 max. Watts 
R-F GRID CURRENT 5 max. Amperes 
D-C GRID CURRENT 25 1RC.li.« Milliamperes 
TYPICAL OPERATION: 

Filament Voltage (A.C.) 7.5 Volts 
l)...C Plate Voltage 750 1000 1250 Volts 
Grid Voltage (approximate) -100 -135 -175 Volts 
D-C Plate Current 70 70 70 Milliamperes 
D-C Grid Current•• 15 15 15 Mi 11 i amperes 
Driving Power** 2 ~ 4 Wat ts 
Nominal Powet Output 35 50 65 Watts 

••SubJect to wlde varlatlons depending on the lmpedance or the luad clrculL, High 
impedance load c1rcu1ts re~ulre 1110re grld current and drlvlng vower to obtaln 
tbe deslred•output. Low impedance clrcults need less gr!d currenc and drlvln& 
power, but sacrifice plate clrcult err1c1enc1. Tbe driving stage should have a 
tank clrcult with good regulatlon and should be capable or delivering cons1der
ablj more than the required driving power. 

\ 
INSTALLATION 

The base pins of the 800 fit the stundard, four-contact socket, 
which should be installed so that the tube will operate in a verti
cal position, '!'he filament terminals are connected to the two lar9e 
base pins; the ,;;rid and plate leads are brought out to separate 
111etal caps at the top of the bulb. Secause of the relatively heav¥ 
filament c.u.rrent taken by the 800,the socket should make firm, large,
surface contact with the filament pins of the tube; heavy, well
soldered leads should be used for the filament circuit wiring. 
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Flexible leads should b. used ta mak~ ,onnec4ion1 to th• grid 
and f>l1i.e caf!s so that nonnat e,.pansion will not pLace a strain .;n 
tile glass at th• base of the caps. Likei.nse, the cap::; shuuld not be 
111ade H> :,;uf,f,crc coils, condensers, cliokes, etc. Under no circum
stan,•S st.outd anything ile suLdered Lo the caps, as 1,ht heal of 
sold.ring may ,;rack t·he glass seals. The Jlexibte lead:,; should be 
heavy enou6 h to l,andl e adequately the t arce, circulao nv r-J current 
which flows aL hieh frequencies. 

The bulb of this tube becomes very hol during continuous oper
ation, Free circulation of air should therefore be provided. The 
installation of all wires and connect ions should be made to allow at 
least several. inches of free space around t·he tube in order to avoid 
trouble from peak voltaye effects. 

The filament of the 800 is preferably operated from an a-~ 
source, although a d-c nupply may be used. A voltmeter should be 
connected permanently across the filament circuit at the socket 
terminals so that the filament voltage may be kept at 7,5 volts 
Deviation from the rated voltage may result in a loss of filament 
emiasion. With an a-c source, rheostat control should be placed in 
the primary circuit of the filament transformer. In radio trans~ 
mitters durin<;; "standby" periods, the filament should be maintainec 
at it~ rated voltaye. 

The erid and platt circuit returns should be connected to the 
center tap on the filament winding of the transformer or to the m10-
point of a center-tapped resistor across the filament terminals. I,, 
cases where d.c. is used on the filament, the grid and plate returns 
may be connected to the negative terminal. 

Th~ plate diui/)ation of t11e 800 (the differen,;1r: belwetn inpllt 
a.11d ouiput J shouid never exceed th• 11at.e~ given under M.AXll{'(J/,f 
RATINGS .. nd TYPICAL OPERl!TlNG CONDITIONS. At the rated maximum d 
l5 watts the plate does not show any color in the dark. To determine 
this, all power switches should be opened with the tube operating. 
Tnis procedure avoids reflections from the lighted filament which 
would interfere with the observation. 

Overheating of the 800 by severe overload may decrease filament 
emission. Unless the overload has liberated a large amount of gas, 
the activity of the filament can sometimes be restored by operating 
it at rated voltage for ten minutes or more with·no voltage on the 
plate or grid. The process may be accelerated by raising the fila
ment voltage to 9.0 volts (not higher) for a few minutes. 

A d-c milliammeter snould be used in the plate circuit in ord<,r 
that the plate current can always be known. Under no condition 
should the d-c plate current exceed the maximum values given under 
MAXIMUM RATINGS and TYPICAL CPERATING CONDITIONS.In order to prevent 
overheating due to improper circuit adjustments or to overloading, 
the plate circuit should be provided with a protective device such 
as a relay or fuse. This device should instantly remove the plate 
voltage when the d-c plate current reaches a value SO per cent greater 
than normal. 
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Heavy leads and conductors together with suitable insulation 
should be used in all parts of the plate tant circuit, in order that 
the losses due to the r-f currents and voltages be kept at a mini
mum. These losses are especially noticeable at the higher frequen
cies. 

When a new circuit is be'inr tried out vr when adjust11.ents are 
beinr made, the plate voltage should be reduced in order to prevent 
da11.age to the tube or associated ap;aratus in case the circuit ad
justments are ixcorrect. It is advisabLe to use a Protective re
sistance oJ about 5000 ohms in series with the plate lead dunitJi 
such ad;ustments. 

The rated plate voltage oj this tube is hifh enou;h to be ex
ceedingly danterous to lne user. The greatest care shoutd be .aken 
whe" handlinf or ad;usting circuits, especiaLly those in which .11e 
Plate t11nk coil and conde,.ser are at the d-c pla.e potential. 

APPLICATION 

As a Class B n,odulator or audio-frequency amplifier, two RCA-
8<Xl's are used in a balanced circuit, each tube conducting only half 
the time. The d-c plate input power should never exceed 85 watts per 
tube. Two tubes, operating under the conditions shown for a lCOC
volt plate supply, are capable of modulating 100 per cent an input 
of 200 watts to.a Class C radio-frequency amplitier. 

For input transiormer considerations, see APPLICATION on RCA-
20',-A/ 503-A. 

The output transformer should be so desi,;;ned that the r-es istance 
load presented by the modulated Closs C amplifier is reflected as a 
plate-to-plate load of 12500 ohms in the Class B sta,;;e, for the lCXX)... 
volt conditions. Since two 800's will modulate 2CC watts, a con
venient Class C amplifier would be one operating at lCOC volts and 
200 milliamperes. These conditions represent a resistance of ap
proximately lCOC + 0. 200, or SOCC ohms. The ratio of the output 
transformer is then Vl2500 + SOCO, or L59 to l, step-down. If a 
Class C amplifier operating at 2CCC volts and lCC milliamperes is 
used, the equivalent resistance is 2ctXX! ohms; in this case the 
transformer ratio is l to 1.27, step-up. Tee transformer should be 
designed with a core sufficiently large to avoid saturation effects, 
which would impair the quality of the output. If the secondaq is 
to carry the d-c plate current of the modulated amplifier, the core 
should be made larger and include an ai,-11ap to compensate for the 
d-c magnetization current. 

As a Class B and CLass C radio-frequency amplifier, the RCA-8CC 
may be used as shown under MAXIMUM RATINGS and TYPICAL OPERATING 
CONDITIONS. 

In Class B service, the plate voltage is unmodulc.ted d c. and 
the grid excitation is radio frequency modulated at audio trequency 
in one of the preceding stages. For this type of operation, the 
plate dissipation should never be allowed to exceed 35 watts. 



Grid bias for the 800 as a Class B amplifier should be obtained 
from a battery or other d-c source of good voltage re9ulation. It 
ahould not be obtained from a hi9h-resistance supply such as a gridT 
leak, nor from a rectifier, unless the latter has exceptionally good 
voltaqe regulation. For Class C (teletraph} service, c;irid bias may 
be obtained from a grid leak of about lOOCX) ohms,from a battery,from 
a rectifier of good re9ulation, or from a self-biasing resistor 
(preferably variable) by-passed by a suitable condenser. The self
biasing method is especially desirable, due to the fact that the 
grid bias is automatically regulated and that there is little chance 
of the plate current becoming dangerously high regardless of whether 
the r-f grid excitation is applied or not. When the grid-leak method 
of obtaining grid bias is used, bias is on the tube only as long 
as the r-j end txc.tatton is a.f,f,tied. For this reason, one of the 
other ~ethods of obtaining grid bias is generally to be preferred 
Since grid bias values are not particularly critical, correct cir
cuit ~djustment may be obtained with widely different values. For 
Class C (telephone} service, fixed bias is recommended because it 
eliminates the problems of degeneration caused by a-c voltage vari
ation developed across the biasing s1stem. 

The d-c grid c urrer,t should never exceed 2S mi 11 iamperes. The 
exact value will depend upon individual tubes and circuits. 

At Jrequencies as high as 60 megacxcles, the 800 may be used at 
full ratings. At still higher frequencies, the plate voltage should 
be reduced, the reduction being accompanied by a corresponding de
crease in power output. The tabulation below gives the plate voltage 
rating of the 800 at frequencies between 90 and 200 megacycles 1wave
lengths between 3-1/3 and 1-1/2 meters). 

rRE·OUENCY 90 120 15C 200 Megacycles 
PLATE VOLTAGE (max.) 

Class B Telephony 1125 lCCO 875 650 Vol ts 
Class C Telegraphy 1125 lOCO 875 650 Vol ts 
Class C Telephony 900 aco 700 500 Volts 

If more r-1 power output is required than can be obtained from 
a single RCA-8CC, two of these tubes ri,ay be operated either in paral
lel or push-pull. See APPLICATION on the 203-A/503-A. 

Overall Diaensions 

A 2-11/16" max. 
B 6-3/8" max. 
D Grid Connection 
C Plate Connection 

Tube Symbol and Top View 
of Socket Connections, 

I 

PLATE-METAL TOP CAPC 

I 
I 
I 
I 

ON- NO 
T NECTION 
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GRID ~MET~ TOP CAP P 
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TYPICAL PUSH-PULL R-F AMPLIFIER CIRCUIT 
CLASS C 

TO 
ANTENNA 

C3 

-8 7,5 VOLTS A.C. +1150VOLTS D.C, 
R1 = 1000 OHMS, 50 WATT Ce =2.5 ).lµf(APPROX.)HIGH·VOLTAGE CONDENSER 

C7=0.002 µf (3000 VOLT) Rz= 30 OHMS, CENTER TAPPED 
C1= SPLIT-STATOR HIGH-VOLTAGE TRANSMITTING 

CONDENSER (SEE TABLE I) 
Cz= SPLIT·STATOR LOW-VOLTAGE CONDENSER, 

0.0005 µf PER SECTION 
C4:25 J.!f (500 VOLT ELECTROLYTIC rOR 

MODULATED SERVICE ONLY) 
C5;0.0I µf (500 VOLT) 

F"REQUENCY 
TURNS* 

INSIDE DIA. 
KILOCYCLES INCHES 

28000 4 I l/2 
14000 8 21/2 
7000 14 3 
3500 24 4 
m,o 20 6 

Cs=0.002 µf (RECEIVING TYPE) 
L3,C3= DEPENDENT ON ANTENNA 8. FEEDER DESIGN 
L1 = SEE TABLE I 
Lz= SEE NOTE 
L4:: R·F CHOKE,EFFECTIVE AT FREQUENCY USED 
Iii:: POWER LINE CIRCUIT BREAKER 

(NON·RECLOSING TYPE,SET TO OPEN AT 210 MA.j 

TURN# C1 
SPACING MAX.JJ.f PER SECTION 

s1a• 0.0002 
112" 0.0002 
1/4" 0.0002 
1/8" 0.0002 
l/811 0.0005 

* ALL COILS OF" 114" COPPER TUBING 
# SPACING 15 BETWEEN iURNS(NOT CENTERS) 

NOTE: L2 SAME AS L1 BUT WOUND WITH N.!!.14 SOLID COPPER WIRE, SPACED THE 
DIAMETER OF THE WIRE, CONDENSER RATINGS ARE D-C WORKING VOLTAGE. 

!>-METER PUSH-PULL OSCILLATOR CIRCUIT 

TYPE 600 A =-N2.14 SOLID WIRE:,eo''LONG EACH HALF 
Lt=4 TURNS 1l4'COPPER TUBING SPACED 1/2 

2" INSIDE DIAMETER 
,-.,,-----+ LziUNITY COUPLED" GRID COIL, THREADED THROUGH 

L1; N~l4 WtRE,EXTRA HEAVY RUB&:R lNSULA"TEO
L,:I TURN N2I4 SOLID WIRE, 2"DIA. SEE NOTE 
Ci :SPLIT STATOR TRANSMITTING CONDENSER, 

...... ..._➔-- eo )JJ..lf. PER SECTION 
Cz=0.001 ).J}Jf'.,3000 VOLTS(D-C WORKING '-OLTAGE) 
C3 :0.001 PJ.Jf., 250 '-OL T 

'-------.---1/ TVPE800 3 ~;:~oo~~~s~~~T5'~/fPPED 

+11!;0 '-OLTS -8 

NOTE: TOTAL LENGTH OF' WIRE IN L3 IS 16.(INCLUDING CONNECTIONS 
TO ANTENNA).L3 IS PLACED IN EXACT CENTER OF' LJJ IT 
SHOULD 8E INSULATED SO THAT THE HIGH O·C PLATE 
VOL TA.GE ON L1 CAN NOT BE ACCIDENTLY APPLIED TO ANTENNA, 
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CLASS B MOOULAlOR 
IOOo/o MOOULATION OF 180 WATTS INPUT TO R-F AMPLIFIER 

C1=8.0 µ.f (400 VOLTS) ~=40000 _9HMS {2 WAtT) 

TO R-F 
AMPLIFlER 

C;,ti:o.od2 J.lf f"IXEO MICA(l!JOO VOLTS) 
C3=4 to 8 JJ< (ISOO VOL ts) 
L1.t:.8MILLiHENRIES,200 MA., R-F CHO~ 
M.::D-C MtLLIAMMETER(0-200 MA, RANGE) 
R1 ::SELF-BIASING RESISTOR,37S OHM$(10WATT) 

i1 =PUSH-'Y._LL INPUT TA:ANSF'ORMEA 
Tz=2,$V,, $1AMP, FILAMENT TRAN5FORM£A ~= ~-i~~ .: T:p~~l~~~~!rr°~~SFORMER 

NOTE I: THIS VALUE lNCLUOES PROPER C- BIAS VOL TAG,£ 
NOTE 2: THE BIAS SUPPL¥ FOR Tt-+E 800'5 MUST MAVE A LOW 

BATTERY BIAS I'S OESlRABLE, 

T,$=CI..ASS III OUTPUT TRANSFORMER 

IMPEO"NC£\ AT •uo10 f"REQUENC!ES, 

i 

AVERAGE: PLATE CHARACTERISTIC 400,---,-------~-~-~--~-~-~----!--..---,----~ 
TYPE ACA-&00 

E:f=7.~ VOLiS O,C:. 

r1•0,I--.S..,J-..<~e--....... --l---+----l------+---+---l----l---+--+----l----l 
:I 
< 
32~o•l---lt~!...t~~;£,;~f----l--+--+--t----+--+----1---J--+----+---t 
i 
~2001!--.JI...M'+-....r;-,£.-1-,._4---_4-_-1--1--+----+-------1--+-----+---l-----l 
e 
ij 

PLATE: VOLT$ 
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801 
Oscillator, R-F and A-F Power A■Plifler, Modulator 

RCA-801 ia a three-electrode transmitting tube well suited for 
uae at hi9h radio frequencies. It may also be used as an audio-fre
quency amplifier and modulator. The internal structure of this tube, 
together with the uae of a ceramic base provides for full-ratin9 
operation at frequencies as high as 60 me9acycles. 

CHARACTERISTICS 

FILAMENT VOLTAGE (A.C. or D.C.) 7.S Volta 
FILAMENT CURRENT 1. 25 Ampere, 
AMPL!f'ICATIOH £'ACTOR 8 
GRI[)...PLATF CAPACITANCE 6.0 µµf 
GRID-FILAMENT CAPACITANCE 4, S µµf 
PLATE-FILAMENT CAPACITANCE 1.5 µµf 
BULB (for dimenaions, see page 8') ST-16 
BASE (for socket connections, see page 7) Medium 4--Pin Bayonet 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 
As A-F Power Amplifier and Modulator - Class A 
D-C PLATE VOLTAGE 
PLATE DISSIPATION 
TYPICAL OPERATION: 

Filament Voltage (A,C,) 
D-C Plate Voltage 
Grid Volta9e (approximate) 
Peal< Grid Swing 
D-C Plate Current 
Plate Resistance 
Mutual Conductance 
Load Resistance 
Undistorted Power Output 

7.5 
425 
-39 

34 
18 

soco 
1600 

10200 
l. 6 

7.S 
500 
-45 

40 
24 

46(X) 

1725 
80C:0 

600 mcu. 
20 max. 

7.S 
600 
-55 

so 
.'!O 

430:I 
1840 
7800 

3.8 

As A-F Power Amplifier and Modulator - Class B 
D-C PLATE VOLTAGE 600 max. 
D-C PLATE CURRENT* 
PLATE DISSIPATION* 
TYPICAL OPERATION: (2 tubea) 

Filament Voltage (A,C.) 7.S 
D-C Plate Voltage 400 
Grid Voltage(approximatel -SO 
Zero-Sig.Plate Cur. (per tube) 4 
Max.-Sig.Plate Cur. (per tube) 65 
Load Resistance (per tube) 1S00 
Effective Load Resistance 

(plate-to-plate) 6CCO 
Power Output,Approx. (2 tubes) 27 

-1-
@ 1934 RCA RADIOTRON CO., INC. 

7.5 
500 
-60 

4 
65 

20C'O 

8COO 

70 max. 
20 max. 

7.5 
600 
-75 

4 
65 

2SCO 

10000 
45 

Volts 
Watts 

Volts 
Volts 
Volts 
Volts 
Mi 11 iamp'.lres 
Ohms 
Micromhos 
Ohms 
Watts 

Volts 
Mi 11 i amperes 
Watt 11 

Volts 
Volte 
Volts 
Milliamperea 
Mi 11 iamperea 
Ohms 

Ohme 
w'at ts 



Aa R-F Power A■pllfler • Claaa B (Telephony) 
(Carrier Conditions; for us, with a Nodulation Factor up to 1.01 

D-.C PLATE: VOLTAGE 
D-C PLATE CURRENT 
PLATE DISSIPATION 
R-F GRID CURRENT 
TYPICAL OPERATION, 

Filo.ment Voltage (A.C.) 
0-C Plate Voltage 
Grid Voltage (approximate) 
0..C Plate Current 
Peak Power Output (approxi111ate) 
Carrier Power Output (approxi111ate) 

7.S 
500 
-oO 

45 
24 
6 

600 1aa,2;, Volta 
SO Illa.%, Millia111perea 
20 111a,2;. Watta 

4 111u, Amperes 

7,5 
600 
-7S 

45 
JO 

7.5 

Volta 
Volts 
Volts 
Mill iQlllperea 
Watt a 
Wat ta 

As Plate-Modulated R•F Power Aaplifier - Claaa C (Telephony) 
(Carri,r Conditions; for us, with a Nodulation Factor up to 1,0I 

O..C PLATE VOLTAGE 500 111ax. Volta 
D-C PLATE CURRENT 60 111a,2;. Mi 11 iamperea 
Pl.ATE DISSIPATION ll. 5 ma,2;, Watts 
R-F GRID CURRENT 4 111ax. Amperes 
D-.C GRID CURRENT lS max. Mill iamperea 
TYPICAL OPERATION: 

Filament Voltage (A,C.) 7.S 7.5 Volts 
O..C Plate Voltage 400 500 Volts 
Grid Voltage {approximate) -150 -190 Volts 
O..C Plate Current 55 55 Mi 11 iamperes 
0..C Grid Current•• 15 lS Mi 11 iamperes 
Driving Power•• 4,0 4.5 Wat ts 
Power Output (approximate) 14 18 Watts 

As R-F Power Aaplifier and Oscillator - Claaa C (Telegraphy) 
(Key Down Conditions/ 

O..C PLATE VOLTAGE 
0..C PLATE CURRENT 
PLAT& DISSIPATION 
R-F GRID CURRENT 
0..C GRID CURRENT 
TYPICAL OPERATION: 

Filament Voltage (A.C.) 
l)...C Plate Voltage 
Grid Voltage (approximate) 
l)...C Plate Current 
O..C Grid Current•• 
Driving Power•• 
Power Output (approximate) 

7.5 
500 

-125 
65 
15 

.;, s 
20 

600 111ax. Volta 
70 1114%, Milliamperes 
20 ma.%. W'atts 

5 max. Alllperea 
15 111ax. Millia111perea 

7.5 Volta 
61:XJ Volts 

-150 Volta 
6S Milliamperea 
lS Milliamperes 

4 Watt a 
25 Wat ts 

•• Subject to wlde varlstions depending on the iapedance or tbe load c1rcu1t. High 
iapedsnce lead circuits require aore grld current and driving power to obtain 
tile desired output. Low lapeduce circuits need leaa grid current and driving 
power, but plate c1rcu1t err1c1enc1 1a aacr1r1ced. The driving stage should 
bave a tank circuit ot good regulation and Should be eapabl• or delivering con
siderably ■ore tban the required driving power. 



INSTALLATION 

The base pin• of RCA-801 fit the 1tandard, four-contact socket, 
which 1hould be in1talled ao that the tube will operate in a verti
cal position with the base down. If it ia necessary to place the 
tube in a horizontal po•ition, the socket should be mounted with the 
filament pin openings one vertically above the other. 

The bulb of this tube becomes very hot during continuous oper
ation. Pree circulation of air, therefore, should be provided. Care 
ehould be taken that the bulb does not c0111e in contact with any me
tallic object nor be subjected to the drops or spray of liquid. The 
installation of all wire• and connections should be mode to allow at 
least 1everal inches of free space around the tube in order to avoid 
puncture of the glass due to peak-voltage effect,. 

The filament of the 801 is of the thoriated-tungaten type. ror 
filament excitation, it is generally more convenient to uae an o-c 
source, although a d-c aupply may be uaed. The filament tranaformer 
ahould have a power rating sufficient to supply the current necessa-· 
ry for the filament of the 801, at the rated voltage. A voltmeter 
ahould be connected permanently across the filQlllent circuit at the 
aocket terminals so that the filament voltage can be maintained at 
7.5 volts. This voltage should not vary more than plus or minus 
five per cent from the rated value. Deviation from the rated voltage 
may reault in a loss of filament emission. In radio transmitters 
during •standby" periods, the filament should be maintained at ite 
rated voltage. 

The rrid retuni and the plate return should be connected to Lhe 
center tap on the filament winding of the transformer, or to the mid
point of a center-tapped resistor across the filrunent terminals. In 
cases where d.c. is used on the filament, these returns should be 
connected to the negative filament terminal. 

The plate dissiPation of the 8oi (the difference bet~een inPvt 
and ovtputJ should never exceed the maximum value riven under KAll
NllN RATINGS a~d TYPICAL OPERATING CONDITIONS. The plate should not 
shaw color under any condition of operation. To determine this, all 
power switches should be opened with the tube operating in the dark. 
This procedure avoids reflection• from the lighted fil0111ent which 
would otherwise interfere with the observation. 

Overheating of the 801 by severe overload may decrease filaNnt 
emission. Unless the overload haa liberated a largQ amount of gas, 
the activity of the fila-nt can someti111e1 be restored by operating 
the fil0lll8nt at rated voltage for ten min~t•s or more with no volt
age an the plate or grid. Thia process moy be accelerated by rais
ing the fila..nt voltage to 9 volte (not higher) for a few minutes. 

A d-c milliammeter should be used in the plate circuit in order 
that the plate current can always be known. Under no condition 
should the d-c plate current exceed the maximum values given under 
MAXIMUM RATINGS and TYPICAL OPERATING OON0ITIONS. 



Heavy leads and conductors together with suitable insulation 
should be used in all parts of the r-f plate tank circuit in order 
that the losses, due to the r-f voltages and currents, be kept at a 

minimum. These losses are especially noticeable at the higher fre
quencies. 

When a ne~ circuit is tried or ~hen adjustments are made, the 
Plate voltae, should be reduced in order to prevent damaee to the 
tube or associated apparatus in case the circuit adjustments are in
correct. It is advisable to use a Protective resistance of about 
3000 ohms in series ~ith the plate lead durine such adjustments. 

The rated Plate voltage of this tube is hifh enough to be dan
gerous to the user. Care should be taken ~hen handling or adjustinf 
circuits,esPecially thase in ~hich the Plate tank coil and condenser 
are at the d-c plate Potential. 

APPLICATION 

As a Class A audio-frequency amplifier or modulator, RCA-801 is 
capable cf delivering 3.8 watts cf audio-frequency power with very 
low distortion. Typical operating conditions are shown under MAXIMUM 
RATINGS and TYPICAL OPERATING CONDITIONS. 

Grid bias for Class A service may be obtained from a separate 
voltage source or by means of the voltage drop in a resistor con
nected in the negative plate-return lead (self-bias).Theproper value 
of this resistor for use with a single tube is 1335 ohms at a plate 
voltage of 500 volts and 1835 ohms at a plate voltage of (:JX) volts. 
When a group of 80l's is operated in parallel, it is necessary to 
make provision far individual adjustment of grid bias to insure that 
the plate dissipation of each tube does not exceed the maximum value 
of 20 watts. This may be accomplished by means of a tapped "C• bat
tery, ar if self-bias is used, by means of a variable self-bias 
(cathode) resistor for each tube. Separate filament windings are 
necessary, of course,for each tube that is self-biased; each cathode 
resistor should be shunted by a filter network ta avoid degenerative 
effects at low audio frequencies. 

In caaes where the input circuit to the 801 i& resistance or 
impedance coupled, the resistance in the grid circuit should not be 
made tao high. A resistance value of 0.5 megohm for one 801 is the 
reco1nmended maximum when self-bias is used. Without self-bias, the 
grid resistance should not exceed lCOO::O ohms. 

It more audio output 1s desired than can be obtained from a 
single RC>-801, two 80l's may be operated either in parallel or push
pull. The parallel connection provides twice the output cf a single 
tube without an increase in grid-signal voltage. The push-pull con
nection will give over twice the output at the same grid bias but re
quires twice the input signal. When two 80l's are operated together 
(parallel or push-pull), the values of the self-biasing resistors 
will be approximately one-half the values given above for a single 
tube. When two 80l's are operated in push-pull, the filter network 
across the self-biasing resistor may be omitted. When a number of 



tubes are operated in parallel, a non-inductive resistance of 10 to 
100 ohms should be placed in series with each grid lead, next to the 
tube socket, to prevent parasitic oscillations. 

An ovtpat devict should be use1 to transfer audio power effic
iently from the RCA.,.801 to the voice coil of the reproducing unit,to 
the next audio stage, or to the modulated r-f amplifier stage. 

As o Class B modulator or avdio-Jreqvency amptifitr, two RCA.
BOl'a ore used in a balanced circuit, each tube conducting only half 
the time. The d-c plate current should never exceed 70 milliampere& 
per tube. If an output transformer efficiency of 90 per cent iB 
aasumed, two tubes, operating under the conditions shown for a 600-
volt plate supply, are copaDle of 1110dulating 100 per cent an input 
of approximately 80 watts to a Clasa C radio-frequency ODlplifier. 

The in;vt transformer should be deaigned to 9ive good frequency 
response when operated into an open circuit, such as that represent
ed by the grid circuit of the Claaa 8 staqe when the siqnal ampli
tude is small. It should also be deaigned to handle the required in
put power for a stronq signal. 

The outt,vt transformer should be ao deaiqned that the resistance 
load presented by the modulated Class C amplifier is reflected as o 
plate-to-plate load of lCXX:O ahms in the Cloaa 8 stoqe, for the 600,. 
volt conditions.. Since two 80l's will modulate 80 watts, a conven
ient Class A amplifier would be on• operating at 600 volts and 
approximately lll milliamperes. Theae conditions represent a resist
ance of approximately 600 + O.lll, or ◄ 510 ohms. The ratio of the 
output transformer is then ✓ 1cxx:o + ◄ 510, or l. ◄ 9 to 1, step-down. 
If a Class C amplifier operating at l<XX> volta and 80 milliampere& 
is desired, the equivalent resistance ia 12500 ohms; in this case 
the tranaformer ratio is .1 to 1.12, step-up. The transformer should 
be designed with a core aufficiently large to avoid saturation ef
fects which would impair the quality of th• output. If the second
ary is to carry the d-c plate current of the modulated amplifier,the 
core should be mode larqer and include an air-gap to compensate for 
the d-~ magnetization current. 

Aa a Class B or Class C radio-frequency am;lifier, the RCA-ac>l 
may be ueed as shown under MAXIMUM RATINGS and TYPICAL OPtRATING COll
DITIONS. 

In Class B radio--frequency service, the plate is supplied with 
unmodulated d-c voltage and th• 9rid is excited by r-f voltaqe modu
lated at audio frequency in one of the preceding ataqes. ror this 
type of operation, the plate dissipation should never exceed 20 
watts. 

Grid bias for the 801 as o Class 8 r-f amplifier should be ob
tained from a battery or other d-c source of good re9ulation. It 
&hould not be obtained from o high-resistance eupply such as a grid-
leak, nor from a rectifier, unless the latter has exceptionally good 
voltage ragulation. For Ctas.s C (teletra;liJ service. qrid biae may 

be obtained from a grid leak of about 10:X::0 ohms, from a battery, 
from a rectifier of qood requ\ation, or from a self-biasing resistor 



(preferably variable) by-passed with a suitable condenser. The self
biasing method is especially desirable due to the fact that the grid 
bias is automatically regulated and that there is little chance of 
the plate current becominq do19erou1ly high either with or without 
r-f grid excitation. When the grid-leak Jllethod of obtaining grid 
bias is used bias h on the tube only 111hen r--f grid. cxdta,tion is 
applied., Since grid-bias values are not particularly critical, cor
rect circuit adjustment may be obtained with widely different values 
For Clas$ C (telephone) service, fixed bias is recollll!lended becauee 
it eliminates the problems of degeneration caused by a,.,.c voltage 
variation developed across the biasing system. 

The d-c grid current will vary with individual tubes. Under any 
condition of operation the maximum value should not exceed 15 milli
amperes. 

The 801 may be ueed at full ratinge as high as 60COO kc. At 
higher frequencies, the d-c input power should be decreaeed. The 
tabulation below shows the !IIQXimum plate voltage value& to be used 
at frequencies between 60 and 150 me. (5 to 2 meters). 

FREQUENCY 60 90 120 150 Megacycles 
PLATE VOLTAGE (max.) 

Clnss 8 Telephony 480 l60 :no 260 Volts 
Class C Telegrnphy 600 455 l90 330 Volts 
Class C Telephony 480 l60 llO 260 Volts 

If more power output is required than can be obtained from a 
single 801, two of these tubes mny be used either in parallel or in 
push-pull. The parallel connection provides approximately twice the 
power output of a single tube without an increase in exciting volt
age, while the push-pull connection gives twice the output but re
quires twice the r-f excitation voltage; with either connection the 
grid bias is the same as for a single tube. The push-pull arrange
ment is advantageous in reducing the shunting effect of the inter
electrode capacities, inasmuch as these capacities ore in series 
This reduction is especially desirable when the tubes are operated 
at the higher frequencies. 

When two or more RCA--80l's are operated in parallel, a non-in
ductive resistance of 10 to 100 ohms should be placed in aeries with 
the grid lead of each tube, close to the socket terminal, to prevent 
parasitic oscillations. 
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@) 
802 

R-F Power Amplifier Pentode 

RCA-802 is a pentode transmitting tube of the heater-cathode 
type for use as an r-f amplifier, frequency-multiplier, oscillator, 
and suppressor- or grid-modulated amplifier. The plate connection 
is brought out through a separate seal at the top of the bulb to 
maintain low grid-plate capacitance. Neutralization to prevent feed
back and self-oscillation is generally unnecessary. The suppressor 
and the special internal shield of the 802 are connected to indi
vidual base pins. 

TENTATIVE CHARACTERISTICS 

HE~TER VOLTAGE (A.C. ar D.C.) 
HEATER CURRENT 

6.J Volts 
0.9S Ampere 

MUTUAL CONDUCTANCE, For plate cur. of 20ma. 
GRID-PLATE CAPACITANCE 

2 2S0apf,rox. Micromhos 
0.15 max. µµf 

SCREEN-PLATE CAPACITANCE 
INPUT CAPACITANCE 
OUTPUT CAPACITANCE 
BULB (For dimensions, see page 8) 
CAP (For connect ion, see page 7) 

o. 5 µµf 
12 pµf 

8.5 ppf 
ST-16 

BASE (For socket connect ions, see page 7 l 
Small Metal 

Medium 7-Pin Bayonet 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

As R-F Power Amplifier - Class B Telephony 
Carrier Conditions; for use with a Hodulation Factor up to 1.0 

D-C PLATE VOLTAGE 
D-C SCREEN VOLTAGE (Grid No.2) 
D-C SUPPRESSOR VOLTAGE (Grid No.3) 
D-C PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
TYPICAL OPERATION: 

D-C Plate Voltage 
D-C Screen Voltage 
D-C Grid Volt.,Approx. (GridNo.l) 
Suppressor 
Internal Shield 
Peak R-F Grid Voltage (approx,)•• 
D-C Plate Current 
D-C Screen Current 
Screen Resistor 
Driving Power (approximate)** 
Peak Power Output (approximate)** 
Carrier Power Output (approximate) 

400 
150 
-n 

500 max. 
250 max. 

40 max. 
~ max. 
10 max. 

4 max. 

500 
200 
-28 

Volts 
Volts 
Volts 
Millial'lperes 
Watts 
Watts 

Volts 
Volts 
Volts 

Connected to cathode at socket* 
Connected to cathode at socket 

70 63 Vol ts 
25 25 Milliamperes 

6.5 7.0 Milliamperes 
38500 43CO'.) Ohms 

0.5 0.18 1,/att 
11 

2.75 
14 

J.5 
Watts 
Watts 

* Appl11ng a positive voltage (40 volts max,) to the suppressor glves sllghtl, 
Increased output. 

** At crest or a•r cycle. 

@1935 RCA MANUFACTURING CO,, INC. RCA RADIOTRON DIVISION 



As Suppressor-Modulated R•F Power Amplifier• Class C Telephony 
Carrier Conditions; for use with a Kodulation Factor up to 1,0 

D-C PLATE VOLTAGE SOO max. Volts 
D-C SCREEN VOLTAGE (Grid No,2) 200 max. Volts 
D-C PLATE CURRENT lO max. Milliamperes 
D-C GRID CURRENT 7.5 max, Milliamperes 
PLATE DISSIPATION 10 n.ax. Watts 
SCREEN DISSIPATION 6 max. Watts 
TYPICAL OPERATION: 

D-C Plate Volta9e 400 500 500 Volts 
D-C Screen Voltage 150 200 200 Volts 
D-C Grid Volt.,Approx.(Grid No.l) -85 -90 -90 Volts 
D-C Suppressor Voltage, Approx. 

(Grid No.3) -40 -51 -45 Volts 
Int<lrnal Shield Connected to catnode at socket 
Peak A-F Suppressor Volt. (approx,) 40 53 65 Volts 
Peak R-F Grid Voltage (approx.) 125 125 125 Volts 
D-C Plate Current 18 20 22 Mi 11 iamperes 
D-C Screen Current 28 28 28 Mi 11 iamperes 
Screen Resistor 9000 10700 10700 Ohms 
D-C Grid Current 7.5 5.0 4.5 Milliamperes 
Driving Power (approx.) 0,9 0.6 o.s Watt 
Peak Power Output (approx.) 0 8 12 14 Watts 
Carrier Power Output (approx.) 2 l l,5 Watts 

As Grid-Modulated R-F Power Amplifier - Class C Telephony 
Carrier Conditions; for use with a Kodulation Factor uf! to 1.0 

D.-C PLATE VOLTAGE 
D-C SCREEN VOLTAGE (Grid No,2) 
D-C SUPPRESSOR VOLTAGE (Grid No.l) 
D-C PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
TYPICAL OPERATION: 

D-C Plate Voltage 400 
D-C Screen Volta9e 150 
D-C Grid Volt., Approx. (Grid No.l) -105 

sex:, max. 
250 max. 
40 max. 
lO max. 
10 max. 

4 

sex:, 
200 

-llO 

max. 

Volts 
Volts 
Volts 
Milliamperea 
Watts 
Watts 

Volta 
Volts 
Volts 

Suppressor 
Internal Snield 
D-C Plate Current 
D-C Screen Current 
Screen Resistor 
D-C Grid Current 

Connected to cathode at socket• 

Peak R-F Grid Voltage (approx.) 
Peak A-f Grid Volta9e (approx.) 
Driving Power, R-F (approx.)•• 
Peak Power Output (approx.)•• 
Carrier Power Output (approx,) 

Connected to cathode at socket 
25 25 Milliamperes 

7.5 8 Milliamperes 
l:HOO 17500 Ohms 

2 1 Milliamperes 
125 145 Volts 

40 50 Volts 
l o.8 Watt 

12 16 Watts 
l 4 Wat ts 

* Applying a pos1t1ve voltage (40 volts max.) to the suppressor gives sllghtlY 
increased output. 

•• At crest or a-r cycle. 



As R-F Power Amplifier and Oscillator - Class C Telegraphy 
Key-down Conditions 

D-C PLATE VOLTAGE 
D-C SCREEN VOLTAGE (Grid No.2) 
D-C SUPPRESSOR VOLTAGE ( Gr i ::I No, 3) 
D-C PLATE CURRENT 
D-C GRID CURRENT 
PLATE INPUT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
TYPICAL OPERATION: 

D-C Plate Voltage 
l)..C screen Voltage 
Grid Volt., Approx.(GridNo.l) 
D-C Suppressor Voltage 
Internal Shield 
D-C Plate Current 
D-C Screen Current 
Screen Resistor 
D-C Grid Current 
Peak R-F Grid Voltage (approx.) 
Driving Power (approx,) 
Power Output (approx.) 

400 500 
200 XX) 

-100 -100 
0 0 

Connected 
45 45 
25 21 

8000 13700 
7 6 

155 155 
1.1 0.9 

10 14 

INSTALLATION 

SCO max. 
250 max. 

40 max. 
60 max. 

7. 5 max. 
25 max. 
10 max. 

6 

500 
250 

-100 
40 

max. 

Volts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Watts 
Watts 
Watts 

Volts 
Volts 
Volts 
Volts 

to cathode at socket 
45 Milliamperes 
12 Milliamperes 

2CXlCO Ohms 
2 Milliamperes 

135 Volts 
o.·25 Watt 

16 Watts 

The base pins of the RCA-802 fit the seven-contact (0.855-inch 
pin-circle diameter) socket which may be installed to hold the tube 
in any position. The plate lead of the tube is brought out at the 
top of the bulb to a metal cap. A flexible lead should be used to 
make connection to the plate cap so that a strain will not be placed 
on the glass at the base of the cap. Likewise, the cap should not be 
made to support coils, condensers, chokes, etc. Under no circum
stances should anything be soldered to the cap, as the heat of sol
dering may crack the glass seal. 

The bulb of this tube becomes very hot during continuous oper
ation. For this reason it should not come in contact with any me
tallic body nor be subjected to drops or spray of any liquid. Free 
circulation of air should be provided. 

The heater of the 802 is designed to operate at 6.3 volts. The 
heater supply may be either a.c. or d.c. A.c. is usually employed 
because of its convenience, The voltage across the heater terminals 
should be checked periodically. In radio transmitters during •stand
by• periods, the heater should be maintained at its rated voltage 
for convenience in promptly reawning transmission. 

The cathode circuit of the RCA-802 should be connected to the 
electrical mid-point of the heater circuit when the heater is oper
ated from an a-c supply. 'when the heater is operated from a d-c 
source, the cathode circuit is tied to the negative heater supply 
lead, In circuit& where the cathode is not directly connected to 



the heater, the potential difference between them should not exceed 
100 volts. If the uae of a large resistor is necessary between 
heater and Cllthode in aome circuit designs, it should be by-passed 
by a suitable filter network to avoid the possibility of hum. 

The Plate dissipation of the 802 (the difference bet~een Plate 
input and po~er outputl should never exceed the maximum value fiven 
under JIAXIJIUN RATINGS and TYPICAL OPERATING CONDITIONS. At these 
maximum values, the plate shows no color, 

A d-c milliallUlleter should always be used in the plate circuit 
to provide a ready check of the plate current. Under no condition 
should the d-c plate current exceed the 111QXimum values given under 
MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS. 

The screen vol tare may be obtained either from a separate source, 
from a potentiometer, or from the plate supply through a series re
sistor. In the latter ca1H, the resistor should have a value suf
ficient to drop the high voltage to a value which is within the maxi
mum screen voltage rating given under MAXIMUM RATINGS and TYPICAL 
OPERATING CONDITIONS. Suitable, values of screen resistors are shown 
in these tabulations. The correct value of screen series resistor 
for any installation may be determined by dividing the difference 
between the plate-supply voltage and the rated screen ~oltage by the 
corresponding screen .current. For example, under Class C Telegraphy, 
page 3, a series resistor value of 80(X) ohms is shown for the 400-
volt plate voltage condition. For this condition, the d-c screen 
current is 0.025 ampere (25 milliamperes). Since the plate-voltage 
supply must be dropped 200 volts to obtain 200 volts for the screen, 
the value of the screen resistor is 200 + 0,025, or 8COO ohms. 

Supt,ressor voltage for the 
suitable d-c supply. In cases 
the supply should be a battery 
t ion. 

RC,\...802 may be obtained from any 
where the suppressor draws current, 
or other d-c source of good regula-

Tne internal shield is brought out of the tube to its own sepa
rate base pin. The internal shield should be tied to a terminal 
operating at zero r-f and/or a-f potential, In most cases, this con
nection will be made to the cathode or suppressor terminal, 

Adequate shielding and isolation of the input circuit and the 
output circuit are necessary if optimum results ore to be obtained. 
If an external shield is employed with the 602., it should be designed 
to enclose the base end of the tube and extend up to a point level 
with the bottom of the internal shield. Clearance between the glass 
bulb and external shield should be at least 1/16•. The impedance 
between the screen and cathode must be kept as low as possible by 
the use of a by-pass condenser. 

In order not to exceed the maximum ratings given under MAXIMUM 
RATINGS and TYPICAL OP&RATING CONDITIONS, changes in electrode volt
ages due to line-voltage fluctuation, load variation, and manu
facturing variation of the associated apparatus, must be determined. 
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An averag& value of voltage for each electrode should then be chosen 
so that under the usual voltage variations the 111aximwn rated volt
aqes will not be exceeded. 

'liken a 11ew circuit is tried or when adjustments are made, the 
plate voltage should be reduced in order to Prevent damage to the 
tube or associated apparatus in case the circuit adjustments are in
correct. It is advisable to use a Prctective resistance of about 
3000 ohms in series with the common negative high-voltage lead during 
such adjustments. 

The rated Plate voltage of this tube is high enouih to be ex
ceedinilY dangerous to the use~ Great care should be taken durinr 
the adjustment of cin;uits, especially those in which the Plate tank 
coil and condenser are at the d-c plate Potential. 

APPLICATION 

As a Class 8 radio-frequency amplifier, RCA-802 may be used as 
shown under MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS. Grid 
No.l i~ the control-grid; grid No.2 is the screen; and grid No.~ is 
the suppressor which is usually tied to the cathode. The internal 
shield is connected to cathode. In Class B r-f service, the plate 
is supplied with unmodulated d-c voltage and the grid is excited by 
r-f voltage modulated at audio frequency in one of the preceding 
stages. The plate dissipation for this class of operation should not 
exceed 10 watts. Grid bias for the 802 as a Class B r-f amplifier 
should be obtained from a battery or other d-c source of good regula
tion, It should not be obtained from a high-resistance supply such 
as a grid-leak, nor from a rectifier, unless the latter has ex
ceptionally good voltage regulation. 

As a suppressor-modulated Class C r-f amplifier, RCA-802 may be 
used as shown under MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS. 
Grid No,l is the control grid; grid No.2 is the screen; and grid No.3 
is the suppressor. The internal shield is 
the socket. Grid bias for this service may 
manner as for Class C r-f telegraph service. 
obtained from a battery, or a bleeder tap on 

connected to cathode at 
be obtained in the same 

Suppressor bias mey be 
the high-voltage supply. 

As a grid-modulated Class C r-f amplifier. RCA-802 may be used 
as shown under MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS. Grid 
No.l is the control grid; grid No.2 is the screen; and grid No.3 is 
the suppressor which is usually tied to the cathode. The internal 
shield is connected to cathode at the socket. In this class of ser
vice the plate is supplied with unmodulated d-c plate voltage and 
the grid bias is modulated at audio-frequency. Grid bias tor this 
service should be obtained from a battery or other d-c source of 
good regulation. It should not be obtained from a high-resistance 
supply. 

As a Class C r-l a.mJ,Lifier for telerraph service, RCA-802 may be 
operated as shown under MAXIMUM RATINGS and TYPICAL OPERATING CON-
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DITIONS. Grid llo.l is the control grid; grid No.2 is the screen; and 
grid No.3 is the suppressor. The internal shield is connected to 
cathode at the socket. In this class of service a d-c plate voltage 
as high as 500 volts may be used provided the d-c plate current is 
reduced so that the maximum plate input rating of 25 watts is not 
exceeded. Grid bias for Class C telegraph service may be obtained 
from a grid leak of 2000) to SOOCX) ohms, depending upon amount of 
grid excitation; from a battery; from a rectifier; or from a cathode-
bias resistor (preferably variable) by-passed with a suitable con
denser. The cathode-bias method is especially desirable due to the 
fact that the grid bias is automatically regulated and that there is 
little chance of the plate current becoming dangerously high either 
with or without r-f grid excitation. When the grid-leak method of 
obtaining grid bias is used, bias is on the tube only when r-f exci
tation is applied. Since grid-bias values are not particularly 
critical, correct circuit adjustment may be obtained with widely 
different values. 

The d-c grid current ~ill vary with individual tubes. Under any 
condition of operation, the maximum recommended value should not be 
exceeded. 

The 602 may be used in all recommended classes of service at 
full ratings as high as 30CC0 kc, At higher frequencies the d-c 
plate voltage, and consequently the d-c plate input, should be re
duced as the frequency is raised. Special attention should be given 
to adequate ventilation and the maintenance of normal ambient temper
atures. The tabulation below shows the maximum plate voltage values 
to be used at frequencies between~ and 00 me. (10 to 5 meters). 
The Maximum Plate Input values apply only for Class C Telegraph 
service. 

rR£QUENCY 30 45 &) Mego.cycles 

MAXIMUM PLATE VOLTAGE 
(All Classes of Service) 500 350 275 Volts 

MAXIMUM PLATE INPUT 
(Class C Telegraph Service Only) 25 16 14 Watts 

If more power output is required than can be obtained from a 
single 807, two or more of these tubes may be used either in parallel 
or push-pull. Either connection provides approximately twice the 
power output of a single tube. The parallel connection requires no 
increase in exciting voltage; the push-pull connection requires twice 
the r-f excitation necessary to. drive a single tube. Vi th either 
connection the driving power required is approximately twice that 
for single tube operation while the grid bias is the same as for a 
single tube. The push-pull arrangement has the advantage of cancel
ling the even-order harmonics from the output and of simplifying the 
balancing of high-frequency circuits, 

When two or more RCA-S02 1 s are operated in parallel, a non
inductive resistance of 10 to 100 ohms should be placed in series 



with the grid lead of each tube, 
prevent parasitic oscillations. 

close to the socket terminal, to 

As a pentode oscilta,tor (crystal or self-excited}, the 802 
should be connected the same as in amplifier service with its sup
pressor and internal shield tied to the cathode. Because the internal 
shielding,in general, is unusually effective, it is usually necessary 
in this service, where feedback depends on the control-grid-to-plate 
c~pacity, to introduce external feedba~k. This may be done by the 
use of a small condenser of 2 to~ pff connected between control 
grid and plate. 

RCA-802 is not recommended for use as a Class A triode ampli
fier, ClassB a-f triode amplifier, orClassC plate-modulated tetrode 
amplifier, because it is inadvisable to operate grid No.2 or grid 
No.3 at the maximum rated plate voltage. 

TRANSMITTING CIRCUIT DIAGRAM 
SHOWING USES OF TYPE 802 R-F PO'_.,.ER PENTODE 

C =3!,.,.JJ.r(APPROX.)FOR f"EEOBACK 
c,;;;.01 l-if 

L2 1 L3,L4 = VALvE DEPENDENT ON f'REQLJENCY 
R -::. 40000 OHMS, 2 WATTS 

C2:::: 100 JJJJf ( MAX,) 
C3:;;30JJ!J.r (MAX.) 
C4::: 50 ,U..Vf (MAX,) 
C5:::.000\ J.>-f 
~,<.1=R-F CHOKES 

C!.1:::: 4000 OHMS, lO WATTS 
R2= 20000 OliM5, !O WAT~S 

T = MODULATtON TRANSFORMER 
X = C.RYS.,..A~ 

The License extended to the purchaser or tubes appears in 
the License Notice accompanying them. Information contain
ed herein ls turnisbed without assuming any obligations. 

Tube Symbol and Top 
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802 

OUTLINE DRAWING 

CAP 
.346"...3&,)' 1)1A:- -

STl6 81JLB 

MEDIUM 7-P!N 
BAYONET BASE 

2~ MAX. 

!~MAX. 

4~; .... ,~ 
5 1%2-!> 23,;2 

CONTROL -GRID MODULATION CHARAC.TERISTICS SUPPRESSOR MODULATION CHAR.-cTERISTTCS 

~ 

TYPE 802 
£r=6.3VOLTS 
PLATE VOLTS-=500 
SUPPRESSOR VOLTS=O 
SCREEN VOLTS= 200 
CONTROL-GRID VOLTS;l25 
INTERNAL SHIELD CON
NECTED 10 CATHODE 

58t--+----+-+----+--l---t-i 

lNSTANTANEOUS CONTROL -GRIO VOLTS 

-8-

TYPE 802 
Er= 6.3VOLTS 
PLATE VOLTS =500 
SCREEN VOLTS- 200 

10 CONTROL-GRID VOLTSc-91 
PEAK £.XC.ITATION \Q.TS=125 ' 

r 1~~c1tr~f~~N---+---< 
581--+----+-+---+--,t--+----+-i 

INSTANTANEOUS SUPPRESSOR 

Photol1thographed 1n U.S.A. 



841 

R•F Power Aapllfier, Oscillator, A•F Yoltage Amplifier 

RCA-841 is a three-electrode tube of the high-mu type. It is 
particularly useful in radio amateur transmitters cis a radio-frequen
cy doubler, r-f power amplifier and oscillator (self-excited or 
cr~stal-controlled). It may also be used as an amplifier in resiat
ance-coupled a-f circuits. 

CHARACTERISTICS 
FILAMENT VOLTAGE (A.C. or D.C.) 
FILAMENT CURRENT 
GRID-PLATE CAPACITANCE 
GRID-FILAMENT CAPACITANCE 
PLATE-FILAMENT CAPACITANCE 
BULB (For dimensions, see pa9e 2.e 
BASE (For socket connections, see pa9e 28) 

7.5 Volts 
1.25 Amperes 

7 111-'f 
4 µµt 
3 J,11-'f 

S...17 
Medium 4-Pin Bayonet 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

As A-F Yoltaae Amplifier (Resistance-Coupled) - Class A 
PLATE VOLTAGE 
PLATE SUPPLY VOLTAGE• 
PLATE DISSIPATION 
TYPICAL OPERATION; 

filament Voltage (D.C.) 
Plate Supply Voltage• 
Grid Voltage (approximate) 
Load Re&istance 
Plate Current 
Plate Resistance 
Amplification Factor 
Mutual Conductance 
Peak Grid Swing (approximate) 
Undistorted Volta~e Output 

425 
-6 

2SCXXX> 
0.7 

63o:xJ 
30 

450 
6 

126 

425 max. Volts 
1250 max. Volts 

12 max. Watts 

7.5 
1000 

-9 
2 5COCC 

2. 2 
40CCC 

30 
750 

9 
225 

Volts 
Volts 
Volts 
Ohms 
Milliamperes 
Ohms 

Micromhos 
Volts 
Volts 

Aa A-F Power Amplifier and 14odulator - Class B 
J)..C PLATE VOLTAGE 
D-C PLAT£ CURRENT** 
PLATE DISSIPATION** 
PLAT£ INPUT** 
TYPICAL OPEPATION: (2 tubes) 

Filament Voltage (D.C.) 
D-C Plate Voltage 350 
Grid Volta9e (approximate) -S 
Static Plate Cur. (per tube) 3.5 
Max.-Si9nal Plate Current(per tube) 57 
Load Resistance (plate-to-plate) 5200 

Nominal Power Output (2 tubes) 21 

425 111a.i-. 
60 ma.i-. 
l 5 max. 
2 S ;nax. 

7.S 
425 
-5 

6.S 
60 

7<:XX:> 

28 

Volts 
Mi 11 iamperes 
Watts 
Watts 

Volt,; 
Volts 
Volts 
Milliamperes 
Milliamperes 
Ohms 
·watts 

* Voltage errect1ve at piate ls J.e$S tllan supply voltage by an amount u,.u,;,.i to 
vol,,.ge drop 1n load resl&tance, 

••Averaged over any audio-rreijuency cycle. 



As R-F Power Amplifier - Class B (Telephony) 
(Carrier Conditions; for use with a Noduiation Factor up to i.ol 

450 1114X. Vol ts D-C PLATE VCLTAGE 
ll-C PLATE CURRENT 
PLATE DISSIPATION 
R-f GRID CURRENT 
TYPICAL OPERATION: 

filament Voltage (A.c,) 
D-C Plate Voltage 
Grid Voltage (approximate)• 
D-C Plate Current 
Peak Power Output 
Nominal Carrier Power Output 

350 
-9 
43 
12 

3 

SO max. Milliamperes 
lS max, Watts 

4 max. Amperes 

7.5 Volts 
4SC Volts 
-12 Volts 

36 Milliamperes 
16 Watts 

4 Watts 

As Plate-Modulated R-F Power Amplifier~ Class C (Telephony) 
(Carri.er Conditions; for ·use with a KoduLation Factor up to 1.0} 

O...C PLATE VOLTAGE 39:J &ax. Volts 
0-C PLATE CURRENT 60 max. Mi 11 i amperes 
PLATE DISSIPATION 10 max. Wat ts 
R-r GRID CURRENT 4 IIIOX. Amperes 
D-C GRID CURRENT 20 1114.i;. Milliamperes 
TYPICAL OPERATION: 

filament Voltage (A.C.) 7.5 Volts 
D-C Plate Voltage 250 350 Volts 
Gr id Voltage (approximate)I -22 -16 Volts 
D-C Plate C~rrent so SC Milliamperes 
D-C Grid Currentfl 18 18 Milliamperes 
Driving Power fl 1.5 l. 75 Watts 
Nominal Power Output 7.5 11.5 Watts 

As R-F Power Aapl ifier and OsciJ lator - Cius C (Telegraphy) 
(Key Down Conditions} 

D-C PLATE VOLTAGE 450 max. Volts 
D-C PLATE CURRENT 60 JlaX, Mi 11 iamperes 
PLATE DISSIPATION 15 max. Watts 
R-f GRID CURRENT 5 1114%. Amperes 
D-C GRID CURRENT 20 max. Mi 11 iampe res 
TYPICAL CPERATION: 

filament Voltage (A.C.) 7.5 Volts 
D-C Plate Voltage 350 450 Volts 
Gr id Voltage (approximate l• -24 -32 Volts 
D-C Plate Current 50 so Milliamperes 
D-C Grid Currentll 12. S 12. 5 Milliamperes 
Driving Powerlf 1.0 1.25 Watts 
Nominal Power Output 10.0 l4 Wat ts 

f Orid voltages are given with respect to the mid-point or filament Overated 
on a.c. Ir d,c. is used, eacb stated value or grid voltage abould be de
creased b¥ 4.5 volts and should ~e rererred to tbe negative end or the rila
ment. 

ffSubJect to wide variations depending on the impedance or the load circuit. 
lii&h 1m~ed..nce load circuita require more grid current and driving power to 
obtain the desired output. Low impedance circuits need leas grid current 
and driving power, but sacritice plate circuit etrlc1encs, The driVilli stag~ 
should bave a t..nk circuit wltb good regulation and sbould be capable or 
delivering considerably more than tbe required driving power. 
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INSTALLATION 

The base pins of the 841 fit the standard 4-contact socket. The 
aocket should be installed so that the tube will operate in a verti
cal position with the base down. If it is necessary to place the 
tube in a horizontal position, the socket should be mounted with the 
filwnent-pin openings one vertically above the other. 

The buLb of thia tube becomes very hot during continuous oper
ation. Free circulation of air should therefore be prov~ded. 

The fiLa•ent of the RCA-841 should be operated preferably from 
an a-c source, although a d-c supply may be used. A suitable volt
Niter should be connected permanently across the filament circuit at 
the socket terminals so that the fila111&nt voltage can be maintained 
at 7.5 volts. Deviation from the rated voltage may result in a loss 
of filament emission. In radio transmitters during •standby" periods, 
the filament should be maintained at its rated voltage. 

The rrid and plate circuit returns should be connected to the 
center tap on the filament winding of the transformer, or to the mid
point of a center-tapped resistor across the filament terminals. In 
cases where d.c. is used on the filament, the grid and plate returns 
should be connected to the negative filainent terminal. 

The plate dissipation oJ the 841 (the difference between input 
and output) should never eAceed the vaiues given under NAXINUN 
RATINGS and TYPICAL OPERATING CONDITIONS. At these maximum values 
the plate shows no color in the dark. To determine this, all power 
switches should be opened with the tube opercting. This procedure 
avoids reflections from the lighted filament which would interfere 
with the observation. 

Overheating of the RCA-841 by severe overload may decrease fila
ment emission. Unless the overload has liberated a large amount of 
gas, the activity of the filament can solll8times be restored by oper
ating it at rated voltage for ten minutes or more with no voltage on 
the plate or grid. The process may be accelerated by raising the 
filament voltage to 9.0 volts (not higher) for a few minutes. 

A d-c milliammeter should be used in the plate circuit in order 
that the plate current can always be known. Under no condition 
should the d-c plate current exceed the maximum values given under 
MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS. In order to pre
vent overheating due to improper circuit adjustments or to over
loading, the plate circuit should be provided with a protective de
vice such as a fuse. This device should instantly remove the plate 
voltage when the d-c plate current reaches a value 50 per cent 
greater than normal. 

rhen a new circuit is beinr tried out or when adjustaents are 
beint aade, the piate voLtage should be reduced in order to prevent 
daaage to ine tube or associated apparatus in case the circuit ad
justa,nts are incorrect. It is adv,sabLe to use a Protective re
sistance of a~out 3000 ohms in series with the plate lead during 
such adjustaents. 
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APPLICATION 

As an audio-frequency voltage amplifier (Cla£s AJ in reaiatance
coupled circuita, the 841 should be operated according to the condi
tions given under ~iAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS, 

Grid bias for this type of service may be obtained from a sepa
rate voltage source or by means of a self-biasing resistor shunted 
by a large condenser. Separate filament aupplies are of course 
necessary for each tube self-biased. When a group of 841 1 s is oper
ated in parallel, it is necessary to make provision for individual 
adjustment of grid bias to insure that the plate dissipation of any 
tube does not exceed the maximum value of 12 watts. This ITlC1Y be 
accomplished by means of a tapped •c• battery, or if self-bias is 
used, by means of a variable cathode resistor for each tube shunted 
by a filter network to avoid degenerative effects at low audio-fre
quencies. The ITlC1Ximum value of grid-leak resistance for the 841 
when used as a resistance-coupled audio-frequency amplifier should 
not exceed C.5 megohm. The use of resistance higher than this may 
cause the tube to lose bias due to grid current with the result that 
the plate current will rise to a value high enough to damage the 
tube. The condition just described will not be encountered if a 
grid choke of relatively low d-c resistance is employed in place of 
the grid-leak resistor. 

When a number of tubes are operated in parallel,a non-inductive 
resistance of 10 to 100 ohms should be placed in series with each 
grid lead, next to the tube mounting, to prevent parasitic oscil
lations. 

As a Class B modulator o,· audio-frequency amplifier, two 84l's 
are used in a balanced circuit, each tube conducting only half the 
time. The d-c plate current should never exceed 60 milliamperes per 
tube. Two tubes, operating under the conditions shown for a 425 
volt plate supply, are capable of modulating 100 per cent an input 
of 56 watts. 

The input transformer should be designed to give good frequency 
response when operated into an open circuit, such as that represent
ed by the grid circuit of the Class B stage when the signal ampli
tude is small, and also to handle the required input power for a 
strong signal. 

The output transformer should be designed &o that the resist
ance load presented by the modulated Class C amplifier is reflected 
as a plate-to-plate load of 7<XX:I oh~s in the Class B stage for the 
425 volt conditions. Since two 84l's will modulate 56 watts, a con
venient Class C stage amplifier would be one operating at 425 volts 
and 132 milliamperes. These conditions represent a resistance of 
approximately 3220 ohms. The ratio of the output transformer is 
then l/7<XX:I + 3220, or 1.47 to l, step-down. If a Class C amplifier 
operating at l<XX:I volts and 56 milliamperes is used, the equivalent 
resistance is approxi1T10tely 17855; in this case the transformer 
ratio isl to 1.6, step-up. The transformer should be designed with 
a core sufficiently large to avoid saturation effects, which would 
impair the quality of the output. If the secondary is to carry the 
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d-c plate cu1rent of the modulated amplifier, the core should be 
made larger and include an air-gap, to compensate for the d-c magnet
ization current. 

As a Class B or CLass C radio-Jreq~ency ampLi;ier, the RCA-841 
may be used as shown under MAXIMUM RATINGS and TYPICAL OPERATING 
CONDIT IONS. 

In CLass B service, the plate voltage is unmodulated d,c. and 
the grid excitation is radio-frequency modulated at audio frequency 
in one of the preceding stages. For this type of operation, the 
plate dissipation should never be allowed to exceed 10 watts. 

Grid bias for,the 841 as a Class B amplifier should be ob
tained from a battery or other d-c source of good regulation. It 
should not be obtained from a high-resistance supply such as a grid
leak, nor from a rectifier, unless the latter has excepti0nally good 

voltay;, r1,gulation. For Ctass C ftel,efraphl sen1He, grid bias may 
be obtained from a grid leak of about 50::0 ohms, from a battery, 
from a rectifier of good regulation, or from a self-biasin9 resis
tor (preferably variable) by-passed with a suitable condenser. The 
self-biasing method is especially desirable, due to the fact that 
the grid bias is outomaticoll·1 regulated and that there is little 
chance of the pl::ite current becoming dangerously high regardless of 
whether the r-f grid excitation is applied or not. When the grid
leak method of obt::iining grid bias is used, biaa is on the tube 011ly 
wt,e,, r-J ;r,d excitaoo11 is applied, Since grid bias values are not 
particularly critical, correct circuit adjustment may be obtained 
with widely different valuea. For CLass C (tel,ephohe) service, fixed 
bias is recommended becauae it eliminates the problems of degener
ation caused by a-c voltage variation developed across the biasing 
system. 

The d-c ;rid current should never exceed 20 milliamperes. The 
exact value will vary with individual tubes and circuits. 

Ii the 841 is used in transmitting circuits at frequencies 
above 6CXXJ kilocycles, special precautions should be token so that 
the tube is not harmed by abnormal conditions. Under no condition 
of operation should the grid or plate ever be allowed to reach auch 
a temperature that it shows color. 

If more r-f power is required than can be obtained from a single 
RCA-841, two of these types may be used either in parallel or in 
push-pull. For additional inforlllQtion, see APPLICATION on type 
2C3-A/503-A. 

As a crystaL-controlled oscilLator, the 841 should be operated 
at a reduced plate voltage of approximately 225 volts to insure fr
quency stability as well as to prevent damage to the crystal due to 
excessive r-f grid current. 
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842 

A-F Power Amplifier, Modulator 

The RCA-842 is a three-electrode, lo-mu tube for use primarily 
as a Class A power amplifier and as such is useful as a modulator in 
low-power amateur transmitting equipment. 

CHARACTERISTICS 

rILAMENT VOLTAGE (A.C. or D.C.) 
rILAMENT CURRENT 
GRID-PLATE CAPACITANCE 
GRID-rILAMENT CAPACITANCE 
PLATE-rlLAMENT CAPACITANCE 

7.5 
1.25 

7 
4 
3 

BULB (ror dimensions, see pa,;ieJO) S-17 

Volts 
Amperes 
ppf 
pµf 
1111f 

BASE (ror socket connect ions, see pa,;ie i30) Medium 4-Pin Bayonet 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

Aa A-F Power Aaplifler and Modulator - Class A 

PLATE VOLTAGE 42 S max. Volts 
PLATE DISSIPATION 12 max. Wat ts 
TYPICAL CPERATION: 

rilament Voltage (A.C.) 7.5 Volts 
Plate Volta,;ie 350 425 Volts 
Grid Volta,;ie* -72 -100 Volts 
Plate Current 34 21! Milliamperes 
Plate Resistance 2400 2500 Ohms 
Amplification ractor 3 3 
Mutual Conductance 1250 1200 Micromhos 
Peak Grid Swin,;i 67 95 Volts 
Load Resistance scoo 8000 Ohms 
Undistorted Power Output 2.1 :LO Wat ts 

• Orld voltages are given wltn respecL to the ald-polnt ot fllaaent operated 
on a.c. Ir d.c. ls used, each stated value or grld voltage snould be de• 
creased b~ 5.0 volts and should be referred to the negative end ot the flla• 
11ent. 

INSTALLATION 
ror installaiion of this type,refer to INSTALLATION for RCA-841. 

APPLICATION 
As a moduLator and audio-Jrequency Power a•pLiJ,er (CLass AJ, 

the 842 should be operated aa shown under MAXIMUM RATINGS and TYPICAL 
CPERATING CONDITIONS, 

Grid bias for audio-frequency and modulator service may be ob
tained from a separate voltage source, or by 111eans oi the voltage 
drop in a resistor connected in the negative plate-return lead (self
biaa). The latter method is preferable as it compensates automati-
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cally for variation in the plate current of individual tubes. The 
proper value of this resistor for a single 842 is 2120 ohms for a 
plate voltage of lSO volts; and l57C ohms for a plate voltage of 425 
volts. The self-biasing resistor should be shunted by a suitable 
filter network to avoid degenerative effects at low auQio-frequen
cies. 

In cases where the 842 is employed in resistance-coupled cir
cuits, the recommended safe maximum value of grid leak is l.C megohm 
when the self-biasing method of obtaining grid bias is used. With 
fixed bias,however, the d-c resistance should not exceed 0.25 megohm. 
The use of resistances higher than these may cause the tube to lose 
bias due to, grid current with the result that the plate current will 
rise to a value sufficiently ·high to damage the tube. 

If more audio output is desired than can be obtained from a 
single 842,two 842'& ma~ be operated either in parallel or push-pull. 
The parallel connection· provides twice the output of a single tube 
without an increase in grid-signal voltage. The push-pull connection 
will give twice the output at the same grid bias, but requires twice 
the input signal. Output slightly greater than twice the single 
tube value can be obtained from the push-pull connection by in
creasing the bias. In the latter case, the output is limited almost 
entirely by lrd harmonic distortion. When two 842's are operated to
gether (parallel or push-pull), the values of the self-biasing re
sistors will be approximately one-half the values given above for a 
single tube. When two 842's are operated in push-pull, the filter 
network across the self-biasing resistor may be omitted. When a 
number of tubes are operated in parallel, a non-inductive resistance 
of 10 to 100 ohms should be placed in series with each grid lead, 
next to the tube socket, to prevent parasitic oscillations. 

An ouiput deui~e should be used to transfer power efficiently 
to the windings of the reproducing unit when this tube is used as an 
audio-frequency power amplifier in transformer-coupled circuits. 

A ----j 

l 
13 

Overall Dimensions 
A= 7-J/16" max. 
B = 5-5/8" max. 
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Tube Symbol and Top View 
of Socket Connections. 
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845/545 
Modulator and A-F Power Amplifier 

The RCA-845/545 is a three-electrode tube primarily designed 
for use as a modulator or as an audio-frequency amplifier. For radio-
frequency applications, other tube types specially designed for the 
service are to be preferred. 

CHARACTERISTICS 
FILAMENT VOLTAGE (A.C.) 
FILAMENT CURRENT 
AMPLIFICATION FACTOR 
GRID-PLATE CAPACITANCE 
GRID-FILAMENT CAPACITANCE 
PLATE-FILAMENT CAPACITANCE 
BULB (For dimensions, see page 
BASE (For socket connections, 

5 ) 

see page 5 ) 

10.0 Volts 
3.25 Amperes 
5.3 

13.5 µµf 
6 µµf 

6.5 µµf 
T-18 

Jumbo 4-Large Pin 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

As A-F Power Amplifier and Modulator• Class A 
D-C PLATE VOLTAGE 1250 n,ax. Volts 
PLATE DISSIPATION 75 11,ax. Watts 
TYPICAL OPERATION: 

Filament Voltage (A.C.} 10.0 Volts 
D-C Plate Voltage 750 1000 1250 Volts 
Grid Voltage -98 -155 -209 Volts 
Peak Grid Swing 93 150 204 Vol ts 
D-C Plate Current 95 65 52 Mi 11 iamperes 
Load Resistonce 340C 9000 160::::0 Ohms 
Undistorted Power Output 15 21 24 'Wat ts 

I NSTALLA Tl ON 
. The base of the RCA-845/545 fits the stanaard transmitting,four

contact socket such as the RCA type UT-541. The socket should be 
mounted so that the tube will operate in a vertical position with 
the base end down. 

For additional informotion on installation of this type, refer 
to INSTALLATION on type 203-A/503-A. 

APPLICATION 
As a CLass A audio-Jrequency amplifier or moduLator,the 845/545 

is capable of delivering 24 watts of audio-frequency power with very 
low distortion. Typical operating conditions are shown under MAXIMUM 
RATINGS and TYPICAL OPERATING CONDITIONS. 

Grid bias for this type of service may be obtained from a sepa
rate voltage source or by means of a cathode-biasing resistor. When 
a group of 845/545's is operated in parallel, it 1s necessary to 
make provision for individual adjustment of grid bias to insure that 
the plate dissipation of each tube does not exceed the maximum value 
of 75 watts. This may be accomplished by means of a tapped "C• 
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battery, or if self-bias is used, DY means of a variable cathode 
resistor for each tube, Separate filament windings are necessary, of 
course, for each tube that is self-bicsed; each cathode reaiator 
should be shunted by a filter network to avoid de9enerative effects 
at low audio frequencies. 

In cases where the input circuit to the 845/545 is resistance 
or impedance coupled, the resistance in the grid circuit should not 
be made too high. A reaistance of one-half megohm for one 84S/545 
may be taken as a safe maximum when self-bias is used. Without self
bias, the grid resistance should not exceed lOCXXlO ohms. 

For parallel and tush-pull operation of the 845/545 in Class A 
audio aHd rr.odulator service, refer to APPLICATION on IICA-842. 

An ouiput deuice should be used to transfer power efficiently 
to the windings of the reproducing unit when the RCA-845/545 is used 
as an audio-frequency amplifier. 

CLASS A MODULATOR 
100% MODULATION OF 55 WATTS INPUT TO R-f' AMPL1f"!ER 

r 

C1 = O., }H (-400 VOLTS) R1:::: 400000 OHMS{! WATT) 
V,p2 TO 4 ~,f (800 VOLTS) Rz:::100000 O>iMS (l WA1i) 
C)= 0.0$ },H·(looo VOLTS} R3 = 50 OHMS, C£J,tH;R T,t,.f'?tD 
c..:::2 TO a µf (zooo \/Ot..T-5) ~"'SELF'-SIASIN-C. RCSISTOR,2200 OHW:5(2 WATT} 
~,.2,oeµf(!~li'Ol.TS) R!i=~OOOHMS(ZWAH> , 

~:~~:i.ri:?~ ~~~}400 OHMS ~: ~i~M~~~:~~r:~1~PEO 

~::o~~c~~'i~R~~I.?$ MA.1 400 OHMS :::~-~~t.!!~~O R,!;;~10R1-i!OO OWMS(2~ WATT) 

NOT!;: !Jl' IS !MPORTANl THAT TrfE CLASS C: AMPLlF•fll: Bl AL.11.:rn:D ro !Ht: \/A_uc;, SHOWN ANO H¼T. THE (OHRE~T_ VALUE Of' 
~ BE: US€0, IN OR()ER TO 00"."AIN 11-'E (Ofl'<l':t.T 1..0AJ:l Q"I THE MODULA10Ft. !WO S'-5/!:0!> S MA'< BE USt.D 1C 
l,ilQ)Wl.Ai( 110WATTS !NPUi TO Fl-r AMi>L:FtEH, PRu>li'.);NC SU!lAOl£ (,>iANG,LS tN THE CIRCUIT '-,0N5TANTS ARE MAOE. 

ND~£ ;e:THIS VAt.UE: IJ,CL.UOES PROPE"! ,:;.-a AS VOl..'"-GE, 
NCTE 3'. TO CLASS C: AMPLWH,CFI, PPi:SFN'Tle~(, 1430C 0!-1\4 LOAO, 

fVPE 845/545 
Cf"' :O VOL.TS J;}C 

I 
I 



849/549 
Modulator, A•F and R-F Power Amplifier, Oecillator 

The RCA-849/549 is a three-electrode, general purpose trans
mitting tube. It is especially suited for use as an audio-frequency 
power amplifier or modulator. 

CHARACTERISTICS 
FILAMEHT VOLTAGE (A.C,) 11.0 volts 
FILAMENT CURRENT 5.0 Amperes 
AMPLIFICATION FACTOR 19 
GRID-PLATE CAPACITANCE 33.S approx. µµf 
GRID-rILAMENT CAPACIT~NCE 17 approx. µµf 
PLATE-f I LAMENT CAPACITANCE 3 approx. µµf 
BULB T-H 
BASES Types 1904 and 3503 
(for connections and dimensions, see page 38) 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 
As A-F Power Amplifier and Modulator - Class A 
D-C PLATE VOLTAGE 
PLATE DISSIPATION 
TYPICAL OPERATION: 

3000 max. 
300 ma.x. 

Filament Voltage (A.C.) 11.0 
D-C Plate Voltage 2C:CC 2500 
Grid Voltage (approximate) -74 -104 
Pea~ Grid Swing (approximate) 68 98 
D-C Plate Current 135 110 
Load Resistance 6000 12000 
Power Output(S~ second harmonic) 58 81 

As A-F Power Amplifier and Modulator - Clase B 
D-C PLATE VOLTAGE 
D-C PLATE CURRENT* 
PLATE DISSIPATION* 
PLATE INPUT* 
TYPICAL OPERATION: (2 tubes) 

~000 max. 
:550 max. 
;co max. 
825 max. 

fllament Voltage IA.C.J 11.C 
0-C Plate Voltage 2000 2500 
Grid Voltage (approximat~) -105 -130 
Zero-Signal Plate Cur. (per tube) 7 10 
Max.-Signal Plate Cur. (per tube)325 275 
Load Resistance(plate-to-plate)70401 114801 

Nominal Power Output (2 tubes) 870 920 

Volts 
Watts 

Volts 
Volts 
Volts 
Volts 
Mi 11 iamperes 
Chms 
Watt!! 

Volts 
Mi 11 i =per es 
Watts 
Watts 

llolts 

Volts 
Volts 
Mi 11 iamperes 
MilliQ.lllperes 
Ohms 
Watts 

As R-F Power Amplifier - Class B (Telephony) 
(Carrier Conditions; /or use ~•th a Nodulation Factor uf> to z.oJ 

D-C PLATE VOLTAGE 
D-C PLATE CURRENT 

PLATE DISSIPATION 
R--f GRID CURREKT 

•Averaged over any audlo-trequency cycle. 

2500 n.ax. 
JSO max, 
400 max. 

8 max. 

#tbls value ls equal to tour tl~es tbe plate load per tube. 
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TYPICAL OPERATION: 
Filoawnt Voltaqe (A,C.J 
D-C Plate Voltage 
Grid Voltage (approximate) 
D-C PlQte Current 
Peak Power Output 
Nominal Carrier Power Output 

1500 
-70 
,340 
620 
155 

11.0 
20CO 
-95 
265 
700 
175 

Volta 
Volta 
Volts 
Milliamperes 
'watts 
'Wot ts 

As Plate-Modulated R-F Power Aaplifier - Class C (Telephony) 
(Ca,nier Conditions; Jo,- use 111ith a liodulatiori Facto,- up to 1,0} 

D-C PLATE VOLTAGE 
D-C PLATE CURRENT 
PLATE DISSIPATION 
11-F GRID CURRENT 
D-C GRID CURRENT 
TYPICAL OPERATION: 

filament Voltage (A.C.) 
D-C Plate Voltage 
Gr id Voltage (approximate) 
D-C Plate Current 
Power Output 

1500 
-250 

,300 
,300 

2000 111ax. Volts 
350 111ax. Milliamperes 
270 max. 'watts 

8 max. Amperes 
125 IIIQ,X. Mi 11 io.mperes 

11.0 Volts 
1800 Volts 
-,300 Volts 

,300 Milliamperes 
,390 'watts 

Aa R-F Power Aaplifier and Oscillator - Class C (Telegraphy) 
(Xey Do111n Conditions} 

D-C PLATE VOLTAGE 2500 IAQ,X, Volts 
D-C PL.A.TE CURRENT 350 max. Milliamperes 
PLATE DISSIPATION 400 max. 'watts 
R-f GRID CURRENT 10 max. Amperes 
D-C GRID CURRENT 125 max. Milliamperes 
TYPICAL OPERATION: 

filament Voltage (A.C.) 11.0 Volt!! 
D-C Plate Voltage 1500 20CX'.) Volts 
Grid Voltoge (approximate) -175 -200 Volts 
D-C Plate Current ,300 300 Milliamperes 
Power Ou_Iput ,300 450 'watts 

INSTALLATION 
The oases of the RCA-849/S49 tit the standard RCA end mountinus, 

t,pe UT-1085 and UT-1086. These mountinos should be arranged to hold 
the tube either in o vertical position with the filament end up, or 
in C1 horizontal position with the plate in C1 vertical plane (on edge). 
A shock absorbing suspension should be used if the tube is to be 
subjected to vibration or shock. Outline dimensions and electrode 
connect ions are shown on paqe 38. 

The plate dissif,at.on of the RCA-849/549 (the df/JeYe.nce be
tween input and output} should neve,- exceed the. ~ax,mum values ,iuen 
JoY eachcLass of se.Yvice unde,- NAXINUN RATINGS and TYPICAL OPERATING 
CONDITIONS. 

For additional infornation on installation of RCA.-849/549,refer 
to INSTALLATION on type 204-A/504-A. 

~hen ne111 ci,-cuits a,-, beint tried out 0Y 111hen adjustments aye 
beint made, the piate voltafe shouLd be Yeduced in o,-de,- to p,-euen& 
rfa,,.age to the tube o,- associated appa,-atus in case the ciYcuit ad-
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justments are incorrect. 

The rated plate volta;e is hith enough to be exceedingly danfer
ous to the user. The ereatest care shoutd be taken when handling or 
adjusting circuits, especially those in ~hich the ptate tank coil 
and condenser are at the d-c plate potential. 

APPL I CA Tl ON 
As a Class A audio-frequency amplifier or modulator, the RCA-

849/549 is capable of delivering more than 80 watts of audio-frequen
cy power with very law distortion. Typical operating conditions are 
ahown under Ml\JCil'IUM RATINGS and TYPICAL OPERATING COIDITIONS. 

Grld bias for this type of service may be obtained trom a sepa~ 
rate voltage source or by means of a self-biasing resistor shunted 
by a large condenser. Separate filament supplies are of course 
necessary tor each tube self-biased, When a group of 849/549's ia 
operated in parallel, it is necessary to make provision for indi
vidual adjustment of grid bias to insure that the plate dissipation 
of any tube does not exceed the maximum value of ~CO wotts. Thia 
may be accomplished by means of a tapped "C" battery, or if self
bias is used, by means of a variable cathode resistor for each tube. 

In cases where the input circuit to the 649/549 is resistance
or impedance-coupled, the resistan~e in the grid circuit should not 
be made too high. A resistance of 0.25 megohm for one 849/549 may 
be taken as a safe maximum value of grid leak where self-bias is 
used. Without self-bias, the grid-leak resistance should not exceed 
25COO ohms. 

When a number of tubes are operated in parallel,a non-inductive 
resistance of 10 to 100 ohms should be P,laced in series with each 
grid lead, next to the tube mounting, to prevent parasitic oscil
lations. 

An output device, such as a chote or transformer, should be 
used to transfer power efficiently from the 849/549 to ita load cir
cuit. 

As a Class B modulator or audio-Jrequency amplifier, two RCA--
849/549'& are generally used in a balanced circuit, each tube con
ducting only half the time. The plate input power and plate dissi
pation should not exceed 825 watts and 300 watts per tube,respective
ly, when averaged over any audio-frequency cycle. Two tubes, oper
ating under the conditions shown for a 2500..volt plate supply, ore 
capable of modulating 100 per cent an input of 1840 watts to a Claa& 
C radio-frequency amplifier. 

for Class B input transJormer considerations, refer to APPLI
CATION on RCA--203-A/ 503-A. 

The output trans/armer should be designed so that the resist
ance load presented by the modulated Class C amplifier is reflected 
as a plate-to-plate load of 11480 ohms for the 2500-volt conditions. 
Since two 849/S49's will modulate 1840 watts, a convenient Class C 
amplifier would be one operating at 2COC volts and 920 milliamperes. 
These condition.a repreeent a resistance of approximately 2175 ohlll& 
Tne rotio of the output transformer is then fll480 + 1175, or 2.l to 
l, step-down. If a Class C amplifier operating at lCOO volts and 
615 milliamperes is used, the equivalent resistance is approximately 



4875 ohms; in this case the transformer ratio is 1.53 to l, step
down. The transformer should be designed with a core sufficiently 
large to avoid saturation effects, which would impair the quality of 
the output. If the secondary is to carry the d-c plate current of 
the modulated amplifier, the core should be made largerand include 
an air-gap, to compensate for the d-c magnetization current. 

As a Class B or Class C radio-frequency amplifier, the 849/549 
may be used as shown undeI MAXIMUM RATINGS and TYPICAL OP£RATING 
CONDITIONS. 

In Class B r-f service, the plate voltage is unmodulated d.c. 
and the grid excitation is radio frequency modulated at audio fre
quency in one of the preceding stages. ror this type of operation, 
the plate dissipation should never be allowed to exceed 400 watts. 

Grid bias for. the RCA-849/549 as a Class B amplifier should be 
obtained from a battery or from a d-c generator. It should not be 
obtained from a high-resistance supply such as a grid-leak, nor from 
a rectifier, unless the latter has exceptionally good voltage regu
lation. For Class C (teLevraph} service, grid bias may be obtained 
from a grid leak of about SCOO ohms,from a battery, from a rectifier 
of good regulation, or from a self-biasing resistor by-passed by a 
suitable condenser. The self-biasing method is especially desirable, 
due to the fact that the grid bias is automatically regulated and 
that there is little chance of the plate current becoming dang1nous
ly high regardless of whether the r-f grid excitation is applied or 
not, Since grid-bias values are not particularly critical, correct 
circuit adjustment may be obtained with considerably different 
values. For Class C (teiephoneJ sernce, fixed bias is recommended 
because it eliminates the problems of degeneration caused by a-c 
voltage variation developed across the biasing system. 

The d-c crid curren. should never exceed 125 milliamperes. The 
exact value will depend upon individual tubes and circuits. 

The 849/549 may be used at full ratings up to 3COO kilocycles 
(100 meters). Although this tube is not constructed for operation 
at the higher frequencies and although other tube types are recom
mended for regular operation at such frequencies, satisfactory oper
ation with reduced input has been obtained in experimental circuit& 
at frequencies as high as lSCOO kilocycles. When the 849/549 is 
operated at frequencies in excess of 3CCC kc., the plate voltage and 
power input should be reduced so that at 15C:OO kc., the plate cur
rent, plate dissipation, and d-c 9rid current should not exceed 50 
per cent of the maximum ratings. If more r-f power output is re
quired than can be obtained from a single 849/549, two of these tubes 
may be used in parallel or in push-pull. See APPLICATION on type 
203-A/503-A. 

CHARACTERISTICS CURVES 
The average plate characteristics (rig. 1 are very useful for 

makin9 calculations of the perfoxmance of the RC,._849/549. The 
curves of r1<,;. Zand Fi<;.3 were derived from the average plate 
chai'act;;rist ics in oraer to present the same information in more con
venient form. This derivation was accomplished as follows: Different 
values of mean plate voltage and load resistance were chosen so that 
the plate input power with no signal was not allowed to exceed the 
maximum value of 3CO watts. Pure resistance plate loads as well as 



sinusoidal grid swings whose amplitude was never sufficient to cause 
the 849/549 to draw grid current, were assumed. The values of grid 
bias and grid swing for maximum output were then determined. The 
percentage of second harmonic in the output was in all cases held 
below 5 per cent. 

For predicting the performance of the 849/549 as a Class A 
amplifier or modulator, the curves of Figs. 2. and 3 are valuable 
They are particular!) useful when the tube is to be used as a Class 
A modulator to modulate the plate circuit of a Class C radio-frequen
cy amplifier. Such an amplifier can be adjusted so that, within 
limits, the amplitude of the output and the average plate current 
are substantially proportional to the plate voltage. Thus, over the 
ran1,e of modulation frequencies, .the Class C amplifier is equivalent 
to a pure resistance whose value is equal to the plate voltage di
vided by the average d-c plate current. The Class A modulator can 
work directly (impedance coupled) into this load resistance, or 
transformer coupling can be employed to permit the modulator to work 
into its optimum load resistance, so that the maximum audio-frequen
cy power can be obtained. Examples of both methods of coupling are 
given here to illustrate the use of the RCA-8491549 Class C data. 
The following symbols are used: 

Mean plate voltage for 849/549 
Mean plate voltage for Class C amplifier 
Mean plate current for Class C amplifier 
Load resistance for 849/549 
E

0
fI

0 
= Equivalent resistance presented 

by Class C amplifier 

Peak a-c output voltage of 849/549 
Peak a-c input voltage of 849/549 
Negative grid voltage for 849/549 
Modulation factor 
Output transformer turns ratio, total sec./total prim; 

1. Impedance Coupling: 

(a) Assume: Eb 2500 volts; E
0 

mi 11 i arnperes. 
2000 volts; and I

0 

For optimum load on modulator, R "' l Ro (approx.) 
R = R = Eo/Io = 2<:xx:>/C. l = 2COOO ohms l 0 

When Rl = 200CO ohms and Eb = 2500 volts, 

Epm: 1620 volts (from rig. 2) 

Elllll - 102 volts (from Fiq. l) 

Ee= -107. 5 volts (from ri 9 , l) 

M = E /E = 1620 
pm o 2005 = 0.81 

100 

then 

(b) Assume: Eb= 2500 volts; E
0 

= 20CO volts; and M = LO. 

To Find: E<Jm' Ec and I 0 , 
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EPlf• = M x t
0 

= 1.0 x 2CXX,: 2CXlO volts. 

When Epm = 20CC volts ond E0 = 2S00 volts, then 

R1 = 88COO ohms (from Fig. 2) 
Egm = 114 volts (from Fig. 3) 

Ee= -119.5 volts (from rig. l) 
I

0 
= E

0
/R1 = 20C:0/88COO = 0.023 ampere (23 ma.) 

2. Transformer Coupling: 

(a) Assume: 

To Find: 

(b) Aa&ume: 

To Find: 

Eb = 2500 volta; t 0 • 3CXlO Volta; ond I 0 "' 100 
milliamperes. 

Egm• Ee, T and M. 

R
0 

= E
0
/I

0 
= 'JOC0/0.l = '!!,OCXX) ohma. 

When Eb= 2500 volts, the maximum output occurs 

at R1 = 10500 ohms (Fig. 2). 
When R1 = 10500 ohms and Eb= 2500 volts, then 

E = 1320 volts (from Fig. 2) pm 
Egm = 98 volts (from Fig. 3) 
Ee:= -103,S volts (from Fig. l) 

T = R
0

/R1 = lOCXX)/10500 1. 69 

M = (T x Epm)/E
0 

= (l.69 x 1320)/:!,QCO = C.744 

M = l.0. 

T and 1
0

• 

The operating conditions and load resistance for 
the modulator are the same as in 2 (a). 

T = E
0

/Epm = 30CC/ll20 = 2. 27. 

R
0 

= R1 x T~ = 10500 (2.27) 2 = S4100 ohms. 

I
0 

= E
0

/R
0 

= lCXX>/54100 = 0.CSS ampere (SS ma. l 

RCA-sq9/5q9 CONNECTIONS 
Post A 

Post f> 
f>lode C 
Cap D 

Filament 
Filament 

Grid 
Plcte 



AVERAGE PLATE CHARACTERISTICS 
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852/552 

R-F Power Amplifier, Oscillator 

RCA...8S2/SS2 is a three-electrode tube for use as an oscillator 
or a radio-frequency power amplifier in amateur transmitters, par
ticularly at frequencies above 3000 lr.c. It may also be used 011 a 
Class B audio-frequenc1 a111plifier and modulator. Each electrode is 
supported on its own stem and has its leads brought out of the bulb 
through a 11eparate seal, thus insuring high insulation and low inter
electrode capacities. 

FILAMENT VOLTAGE (A.C.) 
FILAMENT CURRENT 
AMPLIFICATION FACTOR 
GRID-PLATE CAPACITANCE 
GRID-FILAMENT CAPACITANCE 
PLATE-rILAMENT CAPACITANCE 

CHARACTERISTICS 

BULB (For dimensions, see page 43) 
BASE (For socket connections,see page 43) 

lO.O 
3.2S 

12 

Volts 
Amperes 

2. 6 µµf 
l.9 µpf 
l.O µµf 

GT-30 with arm 
Medium 4-Pin Metal Bayonet 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 
As A-F Power Amplifier and Modulator - Class 8 

D-C PLATE VOLTAGE 
D-C PLATE CURRENT* 
PLATE DISSI?ATICN* 
TYPICAL OPERATION (2 tubes) 1 

Filament Voltage (A.C.) 
D-C Plate Voltage 2000 
Grid Voltage (approximate) -155 
Static Plate Current (per tube) ll 
Max.-Signal Plate Current(per tube) 90 
Load Resistance (plate-to-plate) 22000 
Nominal Power Output {2 tubes) 220 

3COO max., 
100 max. 
100 111ax. 

IO 
3000 
-250 

7 
80 

3tJXX> 
360 

As R-F Power Amplifier - Class B (Telephony} 

Volts 
MilliamperQs 
Watts 

Volts 
Volts 
Volts 
Milliamperes 
Mi 11 i amperes 
Ohms 
Watts 

(Carrier Condition$; for u~e with a Nodulation Factor up to 1.oJ 

0-C PLATE VOLTAGE 
D-C PLATE CURRENT 
PLATE DISSIPATION 
R-F GRID CURRENT 
TYPICAL OPERATION: 

Filament Voltage (A.C.) 
D-C Plate Voltage 20CX:> 
Grid Voltage (approximate) -155 
D-C Plate Current 60 
Peak Power Output 120 
Nominal Carrier Power Output 30 

• Aver,aed over an, &Udlo-trequency c1cle. 
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3<Xl0 max. Volts 
85 max. Milliamperes 

100 max. Wat ts 
8.0 max. Amperes 

10 Volts 
3000 Volts 
-250 Volts 

43 Milliamperes 
160 Watts 

4C Watts 



As Plate-Modulated R-F Power Amplifier - Class C {Telephony) 
(Carrier Condiiions; for use wiih a Nodulation Factor uf to 1,0} 

D-C PLATE VOLTAGE 
D-C PLATE CURRENT 
PLATE DISSIPATION 
R-r GRID CURRENT 
D--C GRID CURRENT 
TYPICAL OPERATION: 

Filament Voltage (A.:.J 
D-C Plate Voltage 
Gr id Voltage (approximate) 
D-C Plate Current 
D--C Grid Current** 
Driving Power** 

1500 
-4CO 

70 
30 
20 

200J 
85 
67 

8.0 
40 

10 
2000 
-500 

67 
30 
23 

max. Volts 
max. Mi 11 iamperes 
ma.ii;. Watts 
max. Amperes 
max. Milliamperes 

Volts 
Volts 
Volts 
Milli amperes 
Milliamperes 
Watts 

Nominal Power Output 4S 75 Watts 

As R-F Power Amplifier and Oscillator 
fKey Down Conditions} 

- Class C (Telegraphy) 

D-C PLATt: VOLTAGE 
D--C PLATE CURRENT 
PLATE DISSIPATION 
PLATE INPU'I' 
R-r GRID CURRENT ' 
D-C GRID CURRENT 
TYPICAL OPERATION; 

Fi lament Voltage 
D-C Plate Voltage 

(A,C.) 

Grid Volta;;e (apioroximate) 
D--C Plate Current 
D-C Grid Current** 
Driving Power** 
Nominal Power Output 

2500 
-450 

90 
15 
10 

135 

.lOOO max. Volts 
1S0 max. MilliQmperes 
100 max. Watts 
300 max. Wat ts 

10 max. Amperes 
40 max. Milliamperes 

10 Volts 
3CX:O Volts 
-600 Volts. 

8S Milliamperes 
15 Mill imnperes 
12 Wat ts 

165 Watts 

••SubJect to wide variaticms depending on the impedance ot the l~ad circuit, 
High impedance load circuits require more grid current and driving power 
to obtain the desired output. Low 1mpeda.nce circuits need less grid cur
rent and driving power, but plate c1rcu1t etticlenci ls sacr1!iced, The 
dr1v1ng stage should have a tanll. clrcult or good regulation and should be 
capable or dellverlng conalderablJ more than the required driving power. 

INSTALLATION 
The vase plns or the RCA-852/552 rlt the standard rour-contact socket, Th• 

socket should be 1nstalled so that the tube wlll operate ln a vertical poaitlon. 
In order to adequatel) handle the large c!rculatillg current which rlows at h1 6b 
frequencies, both stranded leads rrom each arm terminal should always be used. 

The plate dissipaticm of the 852/5fJ:2 fthe d1/Jeriwce between ir,Put and out
put} si.oul.d newer exceed the 11/llXUum, value ,iven u1u:ier HAXIIRJ.li RATINGS and TfPICAL 
OPERATING CON[)IT!ONS. This value ls indicated bJ a dull red color on tbe plate 
when the power switches are opened with the t~be operatlng in the dark. 

For addlt1onal inrormatlon on installation or this t.)IPe,reter to I!ISTALL.tTION 
on t;ype 203-A/503-A, 

lltien a new drcu1 t is being tried out or when adjust11umts are beill{ made, Lhe 
fiate voltaee should be reduced 1n order to prevent dama.ge to the tube or associ
ated ap~a.ratus in ,ase the circuit adjustments are incorrect. It is advisable to 
use a prctective resistance of about 10000 ohms 1n series ~ith the plate lead 
d.1Jri7V; such adjustments. 
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The rated pla.te votta.ge of thu hoe is hith enough to be ex
ceedi neLy da.neerous to the user. The ere a.test ca.re sholl.Ld be ta.ke11 
when handling or adjusting circuits, especiaLly those in 1uJiich the 
pLate tank coil and condenser are at the d-c plate potential. 

APPLICATION 

As a Cla.ss B modulator or audio-frequency a.~plifier, t'wo 852/ 
552's are used in a balanced circuit, each tube conducting only half 
the time. The d-c plate current should never exceed 100 milliamperes 
per tuba. Two tubes, operating under the conditions shown for a 
20JO-volt plate supply, are capable of modulating 100 per cent an 
input of 440 watts. 

For Class B input transfor~er considerations, refer to APPLI
CATION on 20~-A/503--A. 

The output transJormer should be so designed that the resist
ance load presented by the modulated Class C amplifier is reflected 
as a plate-to-plate load of 22000 ohms in the Class B stage for the 
2C()O...volt conditions. Since two RCA-852/SS2's will modulate 440 
watts, a convenient Class C amplifier would be one operating at 20JO 
volts and 220 milliamperes. These conditions represent a resistance 
of approximately 9100 ohms. The ratio of the output transformer is 
then V 22CCO + 910C, or 1.55 to l, step-down. The transformer should 
be designed with a core sufficiently large to ovoid saturation ef
fects, which would impair the quality of the output. If the second
ary is to carry the d-c plate current of the modulated amplifier, 
the core should be mode larger and include on air-gap, to compensate 
for the d-c magnetization current. 

As a Class Band Class C radio-freqvency amplifier, the RCA-852/ 
552 may be used as shown under MAXIMUM ~ATINGS and TYPICAL OPERATING 
CONDITIONS. 

ln Class B radio-frequency service, the plate voltage is un
modulated d.c. and the grid excitation is radio frequency modulated 
at audio frequency in one of the preceding stages. For this type of 
operation, the plate dissipation should never be allowed to e~ceed 
lCO watts. 

Grid bias for the 852/552 as a Class B r-f amplifier should be 
obtained fr.om a bot tery or other d-c source of good regulation. It 
should not be obtained £rom a hi9h-resistance supply such as a grid
leak, nor from a rectifier, unless the lotter has exceptionally good 
vo1ta9e regulation. For Class C lLelegrapld ser-vlce, 9rid bias may 
be obtained from a 9rid leak of about lOCCO ohms, from a battery, 
from a rectifier of good regulation, or from a self-biasing resistor 
(preferably variable) by-passed with a suitable condenser. The self
biasing method is especially desiroble,due to the fact that the grid 
bias is automatically re9ulated and that there is little chance of 
the plate current becoming dangerously hi9h regardless of whether 
the r-f grid excitation is applied or not. When the grid-leak method 
of obtaining grid bias is used, bias is on the tube only when r·-J 
trid excitation is applied, For this reason, one of the other 
methods of obtaining 9rid bias is generally to be preferred. Since 
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grid bias values are not particularly critical, correct circuit ad
justment may be obtained with widely different values. For Class C 
ftelephoneJ service, fixed bias is recommended because it eliffiinates 
the problems of degeneration caused by a-c voltage variation de
veloped across the biasing system. 

The d-c frid curr~nt should never exceed 40 milliamperes. The 
exact value will vary with individual tubes and circuits. 

The 852/552 may be used at full ratings as high as 30000 kc. At 
higher frequencies, the d-c input power should be decreased. The 
tabulation below shows the maximum plate voltage values to be used 
at frequencies between 60 and 150 me. (5 to 2 1!18ters). 

FREQUENCY 
PLAT£ VOLTAGr !Mox.) 

Class B Telephony 
Class C Telegraphy 
Class C Telephony 

6C 

24CO 
2400 
1600 

9C 

190:) 
19CX) 
1300 

120 

1r;co 
1500 
lCC() 

150 Megacycles 

l20C Volt3 
1200 Volts 

800 Vol ts 

If more r-f power output is required than can be obtained from 
a single 852/552, two of these tubes may be used either in parallel 
or in push-pull. See APPLICATION on type 20~A/S03-A for additional 
information. 

AV£RA61t Pl.ATE CHARACTERISTICS 

J~ fl/ ol 
TVPE 852/552 
£f.,. 10 VOLTS D,C. - 7 l/ ' ;, 

I 

I I 
; ,, 

I ., 
! ~ ft .. I 7 I I " ~" < ::; 

I I I i/ I 
-' 
5i ',, ... ... 1/ J I/ I/ < 

J J ~ .J .. 
4 

V V V I I I ;.ii} 

"[7 i/ V I/ V I/ V ./ ,./ / ~ 

o 400 too 1200 !000 2000 MOO aaoo 3200 3800 4000 
PLATE YOLTS 

Overall Dimensions 

A• 2-1/16" max. 
B - 4-1/4" max. 
C ~ 1- 7 / 8" max. 
D • 8-3/4" max. 
E =Grid Lead 
r = Plate Lead 

Tube Symbol and Top View 
of Socket Connections, 

PL.ATC-LEADS TO 
SIDE ARM.,.., 

NO C C(IN• 
NEC TION 

' 
CRIO-LCADI TO NttJ \.,,. 

OPPO$IT[ a,.S[•--' 



860/!>60 

Screen Grid R-F Power Amplifier 

The RCA-860/560 is a screen gr id tube for use pr imar i 1 y as a 
radio-frequency power amplifier; particularly at frequencies greater 
than JC:00 kc. The grid, plate and screen are supported on separate 
stems so that their leads are brought out of the bulb through s,epa
rate seals, thus insuring high insulation and low interelectrode 
capacities. Neutralization to prevent feedback end self-oscillation 
is generally unnecessary when this tube is used in adequately shield
ed circuits. 

FILAMENT VOLTAGE (A.C.) 
FILAMENT CURRENT 

CHARACTERISTICS 
10.0 
3.25 

200 

Volts 
Amperes 

AMPLIFICATION FACTOR (approximate) 
MUTUAL CONDUCTANCE(For plate cur.of 
GRID-PLATE CAPACITANCE 

50 ma.) 1100 Micromhos 
0.08 max. pµf 

INPUT CAPACITANCE 7.75 µµf 
OUTPUT CAPACITANCE 7 .5 µµf 
BULB (For dimensions, see page 48) GT-~ with arm 
BASE (For socket connection,see page 48) Medium 4-Pin Metal Bayonet 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

As R-F Power Amplifier - Class B (Telephony) 
(Carrier Conditions; for use with a Kodulation Factor up to 1.01 

D-C PLATE VOLTAGE 
D-C PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
R-F GRID CURRENT 
TYPICAL OPERATION: 

Filament Voltage (A.C.J 
0-C Plate Voltage 2COO 
D-C Screen Voltage (approximate) XlO 
Grid Voltage (approximate) -50 
D-C Plate Current 6C 
Peak Power Output 120 
Nominal Carrier Power Output 30 

JCO::, 111ax. Vol ts 
85 111ax. Milliamperes 

lCO 111ax. Watts 
10 max. Wat ts 

8 max. Amperes 

10 Volts 
~coo Volts 
300 Volts 
-50 Volts 

43 Milliamperes 
160 'iQtts 

40 Watts 

As Plate-Modulated R-F Power A■plifier • Class C (Telephony) 
(Carrier Conditions; /or use with a loduiaiion Factor up to 1,0] 

D-C PLATE VOLTAGE 20CO max. Volts 
l)..C PLATE CURRENT 85 aax. Mi 11 iamperea 
PLATE DISSIPATION 67 max. Watts 
SCREEN DISSIPATION 6.7 aax. Watt11 
R-F GRID CURRENT 8 •ax. Amperes 
0-C GRID CURRENT 40 1nax. Milliampere& 
TYPICAL OPERATION: 
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Filament Voltage {A.C.) 
O..C Plate Voltage 1500 
Screen Voltage(approximate) .300 
Grid Voltage (approximate) -225 
o..c Plate Current 70 

.30 
15 

1800 
.300 

-225 
67 
.30 
15 

10 Volts 
2COO Volts 

.300 Volts 
-225 Volts 

67 Mi 11 iamperea 
~ Mi 11 iamperes 
15 Watts 

D-C Grid Current* 
Driving Power" 
Nominal Power Output 45 60 75 Watts 

As R-F Power Amplifier 
(Key Down Conditions} 

and Oscillator - Class C (Telegraphy) 

D-C PLATE VOLTAGE 
D-C PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
PLATE INPUT 
R-F GRID CURRENT 
O..C GRID CURRENT 
TYPICAL OPERATION: 

Filament Voltage (A.C.) 
O..C Plate Voltage 1500 
Screen Voltage(approx.) .300 
Grid Voltage(approx.) -150 
O..C Plate Current 90 
O..C Grid Current• 15 
Driving Power• 7 
Nominal Power Output 60 

2000 2500 
.300 .300 

-150 -150 
90 90 
15 15 

7 7 
100 us 

.3000 ma.:c. Volts 
150 ma.:c. Mill iamperea 
100 ma.:c. Watts 

10 ma.:c. watts 
.300 max. watts 

10 max. All\peres 
40 111a:c. Mi U iamperea 

10 Volta 
.3COO Volts 

.300 Volta 
-150 Volts 

85 Mi 11 iamperes 
15 Milliamperes 

7 watts 
165 wot ts 

• SubJect to w1de variation~ depending on the impedance or the load circuit. High 
1apedance load circuits require more grld current and driving power to obtain 
the desired output. Low impedance circuits need less grid current and driving 
power, but plate circuit etficienc1 is sacri!iced. The driving stage should 
nave a tiillk circuit or good regulation and should be capable or del1verlng con
eiderably more than the required drlv1ng power. 

INSTALLATION 

The base pins of the RCA..-860/560 fit the standard four-contact 
socket. The socket should be installed so that the tube will operate 
in a vertical position. In order to adequately handle the large 
circulating current which flows at high frequencies, both stranded 
leads from each arm terminal should always be used. 

The bulb of this tube becomes very hot during continuous oper
ation. Free circulation of air should therefore be provided. The 
installation of all wires and connections should be made to allow at 
least several inches of free space around the tube in order to avoid 
trouble from peak voltage effects. 

For filament ca.re and operation, refer to INSTALLATICN on type 
203-A/503-A. 

For pl.ate circuit considerations, refer to INSTALLATION on type 
103-A/50.3-A. 

ror Plate dissipation, refer to INSTA!JLATION on type 852/SSl. 
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The screen volta1e for this tube may be obtained either from a 
separate source or from the plate supply throu9h a series resistance. 
In the case of the latter method, the resistance should be chosen to 
reduce the hi9h-voltage supply to approximately 300 volts at the 
screen. The screen should never be allowed to attain a temperature 
corresponding to more than a dull red color (approximately 10 watts 
dissipation). The following tabulation 9ives the minimum values of 
resistance (ohms! for various supply volta9es. 

SUPPLY VOLTS 
SERIES RESISTOR (ohms) 

lCOO 
25COO 

1500 
60CJ::0 

2(()0 

lCXX:00 
2500 

16COCX) 
3000 

225CCO 

The resistance method for obtaining screen volta9e is generally 
lo be preferred since it serves to maintain the proper screen cur
rent. With this method, however, it is important that the high-volt
age-supply switch be opened before the filament circuit is opened; 
otherwise, full supply voltage will be placed on the screen. If the 
screen volta9e is obtained from a separate source, or from a poten
tiometer, plate and screen voltage should be applied simultaneoual1 
in order not to exceed the screen dissipation ratin9 of 10 watts. 

The common negative plate and screen lead of the RCA-860/560 
should be provided with a protective device to prevent the tube irom 
drawing excessive plate and screen current. This device should prefer
ably remove the hi9h-voltage supply when the d-c plate current and 
d-c screen current reach a value 50 per cent greater than normal. 

Adequate shie.Ldine and isolation o.f the input and output cir
cuits is necessary if optimum results are to be obtained. The i
pedance between the screen and filament must be kept as low as possi~ 
ble by the use of a by-pass condenser. This condenser should have a 
voltage break-down rating high enough to withstand the full plate 
voltage of the tube. The capacity value will depend upon circuit 
design. See APPLICATION. 

When a new cir~uit is bein~ tried out or when adjustments are 
bein~ ~ade, the plate vol&age should be reduced in order to preven, 
damage to the tube or associated apparatus in case the circuit ad
ju.stments are incorrect. It is advisable to use a protective re
sistance 01· about ioooo ohms in series wiii, t.t,e ptate lead dunng 
such adjustments. 

The rated plate vottage of this tube is high enough to be ex
ceedinrly dangerous to tne user. The greatest care should be take,, 
1,1hen ha11dlinf or adJust.ing circuits, especially those in which the 
plate tank coil and condenser are at the d-c plate potential. 

APPLICATION 

As a Class B a11d Class C radio-frequency amplifier, the RCA-
860/560 may be used as shown under MAXIMUM RATINGS and OPERATING 
CONDITIONS. 

In Class B radio-frequency serv'ice, the plate voltQge is un
modulated d.c. and the grid excitation is radio frequency modulated 
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at audio frequency in one of the preceding stages. For this type of 
operation, the plate dissipation should never be allowed to exceed 
100 watt11. 

Grid bias for the 8f:0/560 as a Class B r-f amplifier should be 
obtained from a battery or other d-c source of good regulation. It 
should not be obtained from a high-resistance supply such as a grid
leak, nor from a rectifier, unless the latter has exceptionally good 
voltage regulation. For Ctass C (teletraph) service, grid bias may 
be obtained from a grid leak of about l(X)OO ohms, from a battery, 
from a rectifier of good regulation, or from a self-biasing resistor 
(preferably variable) by-passed with a suitable condenser. The self
biasing method is especially desirable,due to the fact that the grid 
bias is automatically regulated and that there is little chance of 
the plate current becoming dangerously high regardless of whether 
the r-l grid excitation is applied or not. When the grid-leak method 
of obtaining grid bias is used, bias is on the tube 011ty 11Jhen r-f 
trid excitation is apptied, Since grid bias values are not parti
cularly critical, correct circuit adjustment may be obtained with 
widely different values. For Ctass C (telephone) service, fixed 
bias is recommended because it eliminates the pro•blems of degener
ation caused by a-c voltage variation developed across the biasing 
system. 

The d-c grid curreni should not exceed 40 milliamperes. The 
exact value will vary with individual tubes. 

RCA-860/5.60 may be operated at full input at frequencies up to 
30 megacycles (10 meters). The tube may be used at frequencies as 
high as 40 megacycles (7.~ meters) with reduced input. When the 860/ 
560 is operated at frequencies in excess of ~O mc.,the plate voltage, 
and input power should be reduced as the f1equency is raised,so that 
at 40 me. these values will be approxil!IQtely 2C per cent less than 
the lower frequency rating. At 40 me., the d-c grid current should 
not exceed 50 per cent of the 111axi111Ulll rating, 

If more r-f power output ls req~ired than can be obtained frOIII 
a single Sf:0/560, two of these tube6 may be•used either in parallel 
or in pUBh-pull. For additional information see APPLICATION on RCA-
20:J,-A/50~A. 

As a plate-modulated amplifier, the 860/560 is capable of being 
modulated 100 per cent. Best results can usually be obtained by 
using a separate source of screen voltage of about one-sixth of the 
plate voltage. The screen voltage should be modulated with the plate 
voltage so that the percentage changes in both voltages are approxi
mately equal. The series-resistance method for supplying the screen 
voltage to the modulated tube may ala? be used, provided the screen 
by-pass condenser is not larger than 0.1 µf, approximately. Values 
smaller than this may result in excessive feed-back from plate to 
grid. The best value of serisa-resistance, by-pass condenser and 
general operating adjustments will depend on the general transmitter 
design including the frequency or wavelength to be used and the 
fidelity required of the output signal. 

As an oscillator, the screen of the 660/560 should be connected. 
the same as in ampli fisr ope rat ion. 
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AVERAGE PLATE: CHARACTERISTICS 
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Overall Dimensions 

A: 2-1/16" max. 
B = 4-l_/4" max. 
C = 1-7 / 8" max • 
D= 8-3/4" max. 
E = Grid Lead 
r =Plate Lead 

R-F AMPLIFIER OR R-F DOUBLER 

TYPE &&S/566 

Socket Connect ions 

r-------------, 

---J1--c-
2
------' ... ~----_ _,_ l} INOUCTIVELY 011 

R~f" INPVT I I CAPACITIVELY 
I I COUPLED TO NOCT· 
I ! STAGE 

I ~,__~,._4 ~---JI 
L I I 

I ...-4-'>-"--' I 
I h'\IV>l!VV--4 I 

I I 

I I 
I r--sH1c1.o 
I I 
I CI 
I M~/ I 
l__ ------ __ _J 

B+ 
IND1VtDUAL F'IL. 

WINDING 

C :.001 1,J.f (LOW VOLTAGE) R = ~O OHMS, CENTER-TAPPED 
Ct,:;, l!i-0 J.1/J--f (VARIABLE} R1 = 2000 OHMS, MA)(. (2!> WATT) 
C2::::.000I ;J.f (LOW VOLTAGE) R,2= SEE APPLICATION ON 86¥!>6:5 
C3::.02 ;J.f (1000 VOLT) L = Rw.F' CHOKE,tFFECTIVE AT FREQ\LHCY USED 
C..= 002 µ.f (1000 VOLT) L1:: SEE TYPE 800, TABLE OF f'IG.1 
C,,'-01 j.lF (LOW VOLTAGE) X'KEY 
Gt•,001 IJ<' 

NOT£: ~NO CONNE<.TION'S MAO£ lO SHIELD 
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86!>/565 

Screen Grid R-F Power Amplifier 
RCA-865/565 is o screen grid trQnsmitting tube designed prilll'1ri

ly for use QS a powe1 amplifier <lt rQdio frequencies greQter than 
JOJO kc. It ia particularly uaeful QB an r-f buffer Qll\pli:fier and 
r-f doubler. Neutrali~ation to prevent feed-back and aelf-oacil
lat ion is generally unneceasQI'[ when the tube -ia used in adequately 
shielded circuits. 

CHARACTERISTICS 
FILAMENT VOLTAGE (A,C,) 
FILAMENT CURRENT 
AMPLirICATION FACTOR (approximate) 
MUTUAL CONDUCTANCE(For plate cur.of 18 ma.) 
GRID-PLATE CAPACITANCE 
INPUT CAPACITANCE 
OOTPUT CAPACITANCE 

7.5 
2.0 
150 
750 

0.10 1110.x. 

e.s 
8.S 

Volta 
Amperes 

Micromhoa 
)l)lf 
J,lj,lf 

l,l)lf 
8UL8 (For dimensions, see page 52) 
CAP Small Metal 
SASE (For socket connect ions,.see pp.g.e 52) Medium 4-Pin Bayonet 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 
As R-F Power Amplifier - Class B (Telephony) 
fCarrHr Condition$; for use with a. Nodula.ti.011 Factor uf) to 1.01 
b-c PLATE VOLTAGE 750 1110.x. Volta 
D-C PLATE CURRENT 30 aa.x, Mi 11 iQlllperH 
PLATE DISSIFATICN 15 max. Watts 
SCREEN DISSIPATION l aax. Watts 
R-F GRID CURRENT aax. Amperes 4 
TYPICAL OPERATION: 

Filament Voltage (A.C.) Volts 7.5 
D-C Plate Voltage Volta 500 750 
D-C Screen Voltage (approximate) Volts 125 125 
Grid Voltage (approximate) Volta -JO -JO 
D-C Flota Current Milliamperes lO 22 
FeQk Power Output 12 18 WQt ts 
Nominal Carrier Power Output l 4.5 Watts 

As Plate-Modulated R-F Power Amplifier - Claaa C (Telephony) 
(Carrier Ccnditi.ons, for use ·wiih a Nodulati.011 Fa,tor up to 1,oJ 
l)...C PLATE VOLTAGE 500 •ax .. Volta 
l)...C PLATE CURRENT 60 max. Milliamperes 
PLATE DISSIPATION 10 Max. WQtta 
SCREEN DISSIPATION l aax. Watts 
R-F GRID CURRENT 4 aax. Amperes 
l)...C GRID CURRENT 15 aa.x. MilliQlllperH 
TYPICAL OPEHATION: 

FilQment Voltage (A.C.) 
0-C Plate VoltQge 
D-C Screen Voltaqe (approxi~ate) 
Grid Voltage (approximate) 
0-C Plate Current 

7.5 
375 500 
125 ll~ 

-120 -,120 
so 40 

Volta 
Volts 
Volta 
Volta 
Mil U11mperes 



0-C Grid Current• 
Driving Power* 
Nominal Power Output 

ll 
l 

8.6 

9 
2.6 

10 

Mi 11 iamper•a 
lt'atts 
lt'atts 

As R-F Power Amplifier and Oscillator - Class C (Telegraphy) 
(Key Do~n Conditions} 

D-C PLATE VOLTAGE 750 max. Volts 
D-C PLATE CURRENT 60 max. Milliamperes 
PLATE DISSIPATION 15 max. Watts 
SCREEN DISSIPATION l max. Watts 
R-r GRID CURRENT 5 max. Amperes 
D-C GRID CURRENT 15 max. Milliamperes 
TYPICAL OPERATION, 

rilament Volta~e (A.C. l 7.5 Volts 
D-C Plate Voltage 375 500 625 750 Volts 
D-C Screen Voltage 

(approximate) 125 125 125 125 Volts 
Grid Voltaye(approx.) -80 -80 -80 -80 Volts 
D-C Plate Current 55 so 45 40 Milliamperes 
D--C Grid Current• 11 9 6 5.5 Mi 11 iamperes 
Driving Power• 2.5 2.0 l.2 1.0 Watts 
Nominal Power Output 8.5 10 14 16 Watts 

• SubJect to wide variations depending on the irapedance or the load circuit. High 
impedance load ctrcul ts require raore grtd current and• drtvl.llg power to obtain 
the desired output. Low impedance clrcutts need less grtd current and drlvlng 
power, but sacrHlce plate clrcult etrlclency. The drtvtng stage should have -
t&nll. c1rcu1t wltb good regulation and should be capable o! deliver1n6 constder
ablf lllOre than the required driving power. 

INSTALLATION 

The base pins of the RCA-865/565 fit the standard four-contact 
socket. The socket should be installed to hold the tube in a verti
cal position. The plate lead of the tube is brought out at the top 
of the bulb to a metal cap. 

A Jlexibte lead shoutd be used to make connection to tAe ptate 
cap so that normal ~xpansion witL not ptace a strain on the flass at 
ihe base oJ the cap. Likewise, the cap should not be made to support 
coils, condensers, chokes, etc. Under no circun,stances shoutd an:,
thin; be soLdered to the cap, as the heat may crack tile gtass seal. 

The bulb of this tube becomes very hot during continuous oper
ation. Free circulation of air should therefore be provided. 

ror fi.La111eni, care and operation, refer to INSTALLATION on RCA-
841. 

For irid and plate return connections, refer to INSTALLATION on 
the RCA-841. 

ror plate dissipation and plate circuit considerations, refer 
to INSTALLATION on RCA-841. 

The screen volta;e tor this tube may be obtained either from a 
separate source or f.rom the p_late supply through a series resistance. 
In the case of the latter method, the resistance should be chosen to 
reduce the high-voltage supply to 125 volts at the screen under 
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rated plate load. The following tabulation give& the minimum values 
of screen reaistance (ohms) for variou• •upply voltages. 

SUPPLY VOLTS 
SERIES RESISTOR (ohms) 

2SC 
scoo 

l7S 
12<:XX) 

500 
20CXX) 

625 
l20Xl 

7SC 
4500:, 

The resistance method for obtaining screen voltage is generally 
to be preferred sirice it serves to maintain the proper screen cur
rent. With this method, however, it is important that the high .volt
age supply switch be opened before the filament circuit is opened; 
otherwise, full $upply voltage will be placed on the screen. If the 
screen voltage is obtained from a separate source, or from a potenti
ometer, pl.ate and screen voltage should be applied simultaneously in 
order not to exceed the screen dissipation rating of l watts. 

Adequate shieldint and isolation of the 1nput and output cir
cuits is necessary if maximum stability and gain per stage is to be 
obtained. The impedance between the screen and filament must be 
kept as low as possible by the use of a by-pass condenser. This con
denser should have a voltage break-down rating high enough to with
stand the full plate voltage of the tube. The capacity value of the 
condenser wilt depend upon circuit design. See APPLICATION. 

ifhen a new circtut is tried out or 1tJhen aa;ust111ents are maae 
the jlate voltage should be reduced in order to prevent damafe to 
the tube or associated apparatus in case the circuit adjustments are 
incorrect. It is advisable to use a protective resistance of about 
5000 ohms ,n seri,es 1tJith the plate Lead durinf such adjustments. 

APPLICATION 

As a Class & and Class C radio-frequency amplifier, the 86S/S65 
should be operated as shown under MAXIMUM RATINGS and TYPICAL OPER
ATING CONDITIONS. 

In Class B radio-frequency service, the plate voltage is un
modulated and the grid excitation is radio frequency modulated at 
audio frequency in one of the preceding stages. For this t)pe of 
operation, the plate dissipation should never be allowed to exceed 
15 watts. 

Grid bias for this tube as a Class B r-f amplit1er should be ol>
tained from a battery or other d-c source of good voltage regulation. 
It should not be obtained from a high-resistance supply such as a 
grid-leak, nor from a rectifier, unleu the latter has exceptionally 
good iroltage regulation. For Class C (tele~raflliJ service, grid bias 
may be obtained from a grid leak of about lCXX:O ohms, from a battery, 
from a rectifier of good regulation, or from a self-biasing resistor 
(preferablf variable) by-pa88ed by a suitable condenser. The self
biasing method is especially desirable, due to the fact that the 
grid bias is automatically regulated and that there is little chance 
of the plate current becoming dangerously high regardless of whether 
the r-f grid excitation is applied or not. In this case when the 
grid-leak method of obtaining grid bias is used, bias is on the tube 
only 1<1hen r-f t'rtd excitation is aflplud. For this reason, one of 
the other methods of obtaining grid bias is generally to be preferred. 
Since grid bias values are not particularly critical, correct cir
cuit adjuatment may be obtained with widely different values. For 
Ctass C (telepAone} service, fixed bias is recommended because it 
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eliminates the problems of degeneration caused by a-c voltage varia
t ion developed across the biasing system. 

The d-c grid current of the RCA-865/565 must never be greater 
than 15 milliamperes. The exact value will vary with individual tubes. 

RCA-865/565 may be operated at full input at frequencies as 
high as l50CX) (20 meters) kilocycles. At higher frequencies the 
plate voltage, r-f grid current and input power should be reduced. 

If more r-f power output is required than can be obtained from 
a single 865/565, two of these tubes may be used either in parallel 
or in push-pull. For additional information see APPLICATION on RCA-
20'!.-A/503-A. 

As a plate-modulated amplifier, the 865/565 is capable of being 
modulated 100 per cent. &est results can usually be obtained by 
using a sepa·rate source of screen voltage of approximately 125 volts 
The screen voltage should be simultaneously modulated with the plate 
voltage so that the percentage changes in both voltages are approxi
mately equal. The series-resistance method for supplying the screen 
voltage to the modulated tube may also be used, provided the screen 
by-pass condenser is not larger than 0.02 µf, approximately. Values 
smaller than this may result in excessive feed-back from plate to 
grid. The best value of series resistance, by-pass condenser, and 
general operating adjustments will depend on the general transmitter 
design including the frequency or wavelength to be used and the 
fidelity required of the output signal, 

As an oscillator, the 865/565 should be connected the same ae 
in an (lJltplifier circuit. 
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Overall Dimensions 

A= 2-3/16" max. 
a= 6-1/4" max. 
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866-A 

Half-Wave Mercury-Vapor Rectifier 

RCA-866-A is a half-wave, mercury-vapor rectifier tube of the 
hot-cathode type. It is intended for use in hi9h-voltage rectifying 
devices desi9ned to supply d--c power of uniform voltage. In single
phase circuits, full-wave rectification is accomplished by using two 
or four 866-A's. 

FILAMENT VOLTAGE {A,C,) 
FILAMENT CURRENT 
PEAK INVERSE VOLTAGE: 

CHARACTERISTICS 

Ambient temp. range 15° - so0 c near base• 
Ambient temp. ran9e 1s0 

- w0c near base•• 
PEAK PLATE CURRENT 
TUBE VOLTAGE DROP 
BULB (For dimensions, see pa9e 56) 
CAP (0,5" diameter, O.5ff length) 
BASE (For socket connections, see pa9e 56) 

• Supply trequency up to 150 c1c1es. 
•• Supply rrequenc1 up to 1000 c1c1ee. 

INSTALLATION 

2.5 
5.0 

Volts 
Amperes 

lCOCO max. Volts 
SCXX> max. Vol ts 
0.6 max. Ampere 

10afrt,rox. Volts 
S-19 

Medium Metal 
Medium 4-Pin Bayonet 

The base pins of the 866-A fit the standard four-contact socket 
which should be installed to hold the tube in a vertical position 
with the base down. Base pins fl and 14, until recently, have been 
connected to9ether inside the hose; likewise, pins 12 and 13. The 
connectin9 of filament pins 13 and 64 to pins fl and 12 is bein~ dis
continued, Only a socket makin9 very 900d filam.ent contact and 
capable of carryin9 5 amperes continuously should be used with the 
866-A. 

Tne buLb becomes hot during' cont inuou& ope rat ion. Sufficient 
ventilation snould be provided to prevent overneating. For ._oper
ating temperatures, refer to CHARACTERISTICS. Wnen operated under 
load, tne tube has a characteristic blue 9low. In service the bulb 
will eventually darken. Tnis blackening is normal and is not an 
indication of the end of tube life. 

Tne coated /,lament is intended for a-c operation from a second
ary winding of a power transformer. This windin9, provided wi tn a 
center-tap or center-tap resistor, snould supply at the socket 
terminals tne rated voltage of 2.5 volts under operating conditions. 
All connections in the filament circuit snould be of low resistance 
and of adequate current-carrying capacity. Less tnan tne recommended 
filament voltage may cause a ni9h voltage drop witn consequent bon~ 
bardment of the filament and eventual loss of emission. Tne filament 
of the 866-A ia partially shieldedfromtne plate to permit operation 

from a power supply naving a frequency as high as lCO:::: cycles. 
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The fiiaaer.t of the 866-A should be alLowed to come up to oper
ating tea.perature befor.e. th plate voitaie ,js apptied. For average 
conditions, the delay should be approxi~ately SO seconds for the 
etated temperature under CHARACTERISTICS. If there is an1 evidence 
of arc-back in the tube, the time delay should be increased. In 
radio transmittQt& during "standb~" periods, the filament should be 
kept at its rated voltage to avoid delay in "'coming back." 

Caution should be observed when &easurini filament voltaqc be
cause the filament windine is at hifh potential. 

When an 866-A is first placed in service, its filament should 
be operated at normal voltage for approximately JO minutes without 
plate voltage in order to distribute the mercury properly. This pro
cedure need not be repeated unless, during subsequent handling, tie 
mercury is spattered onto the filament and plate. 

Shields and r-J filter circuits should be provided for the 
866-A if it is subjected to extraneous high-voltage or hi11h-fre
quency fields when in operation. These fields tend to produce break
down effects in mercury vapor and are detrimental to tube life and 
performance, External shielding is employed when the tube is in 
proximity to hi11h-voltage fields. R-{ filters are employed to pre
vent damage caused by radio-frequency currents which might otherwise 
be fed back into the rectifier tubes. 

APPLICATION 

As a single-phase or muttifrhase rectifier, the 866-A should be 
operated under conditions such that the maximum rated values under 
CHARACTERISTICS are not exceeded. Maximum Peak Inverse Volta9e• and 
Maximum Peak Plate Current•• are the fundamental limitations in the 
operation of thia tube. 

Filter circuits of either the condenser-input or the choke
input t ·1pe may be employed If the condenser-input type of filter 

• KaximUlll peak inverse voltaee la the tilghest pe..k voltage that a rect!C 1er tube 
can safely stand ln the dlrectlon opposite to that ln which it ls designed to 
pass current, It ls the sare arc-back llmlt wlth the tube operatlng wlthln 
the specl!led tellll)erature range. The re1atlons bet~een the peak inverse volt• 
dge, th• d-c-voltage, and the RMS value o! a-c voltage, depend largely upon 
the incllvl,Jual char,;cterlstlcs or the rectHier clrcult and the power suppl, 
The presence or llne surges, ke11ng sur~es,or an¥ other transient or wave rorm 
distortion !llaY raise the actual peak voltage to a value which ls hi&her than 
that . calculated trom sl!l.e wave voltages. Ha.dmum rating or the tube alwa.vs 
rerers to the actu,u inverse voltage o.nd not to calculated values, A cathode
ray osclllograph or o. spark gap connected across the tube ls useful ln deter
mlnlng the actual peak inverse voltage. In single-phase, ru11-wave clrcults, 
where no condenser ls used across the output, the peal!. inverse voltage on a 
rectl!ler tube tor sine-wave conditions la appro.timatel¥ i.4 times the RH.8 
value or the plate voltage appll~d to the tube. In POl¥phase c1rcultu,the 
peal!. inverse voltage ~ust be determined vectorlall¥, In s1ngle-phase,halt-wave 
circuits using condenser Input-to-tilter connections, the peak inverse voltage 
ma¥ be as high as 2.8 times the RIIS vo.1ue or the applied voltage. 

•it>faximun. peak pLate curre11t ls the highest peak current tbat a rectl!ler tube 
can sare1r stand ln the direction ln ~hlch 1t ls designed to pass curr•nt. I! 
a large choke ls used 1n the tilter circuit ne.tt to·the rectifier tubes, the 
peak plate current ls not much greater than the load current, but 1r a large 
condenser ls used in the tilter next to the rectifier tube, the peak current 
ls orten as much as tour times the load current. In order to determine accu
ratel¥ the peak current tn an¥ clrcul t, the best procedure usuallr ls to measure 
it with a rorm or pe~k meter or to use an osclllograph. 
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is used, special conaiderat1on must be given to th• instantaneous 
peak value of the a-c input voltage l••• Maximum Peak Tnverae Volt
age) which h about 1.4 ti-a the PMS value as measured wHh an a-c 
voltmeter. It is important, therefore,· that the filter condenser• 
(especially the input condenser) have a sufficient11 high breakdown 
rating to withstand this instantaneous peat value. With the con
denser-input type of filter, the peak plate cur-rent of the tube is 
considerably higher than the load current. When choke input to the 
filter is used, the peak plate current is considerably reduced. This 
type of circuit is preferable from the standpoint of obtaining the 
maximum continuoua d-c output current from the 866-A under the most 
favorable conditions. 

Table U gives empirical values of choke inductance (L) and con
denser capacity (C) for cho~e-input-to-,filter circuits which will 
keep the peak plate current below the recommended maximum, provided 
the average d-c load current for any inatallation does not exceed 
the maximum load current figures given in the table. Values of (L) 
and (C) are based on a (:I:) cycle a-c voltage suppl), It is important 
that a good quality input choke be used so that its inductance will 
not drop below the required minimum value un~er full load-current 
conditions. 

The capacitance {C) given in the table is small enough to pre
vent excessive surges when p-ower is first applied to the circuit, 
and yet large enough to give· adequate filtering. If the inductance 
(L) is increased, it is permissible to increase the capacitance in 
the same proportion. In a two-section filter with two inductances ot 
unequal value, the larger inductance should be placed next to the 
rectifier tubes. With such an arrangel!\Elnt, the maximum value of 
each capacitance should be determined on the basis of the value of 
the inductance preceding it. 

The first three circuits (Figs. 4, S, 6) of Table ll will give a 
ripple voltage of less than 5~ when used with a two-section filter 
having a m1n1mum of inductance and the corresponding maximum of 
capacitance. For most purposes, this is adequate filtering. Simi
larly, the next two circuits (Figs. 7, 8) will give a ripple voltage 
of lass than 1%. The last set of conditions in the table applies to 
a single-phase, full-wave system usillg two tubes with condenser 
input to the filter. It will be noted that the maximum d-c output 
voltage available at the filter is 25% higher than for the choke
input system (rig, 4); but the permissible d-c load current is 45% 
less. Similarly, these same percentages will hold for the single
phase, full-wave system using four tubes {Fig. 5). 

For any of these circuits, better filtering may be obtained 
with inductances lar9er than the minimum given in the table. For 
these larger inductances, the corresponding capacitances may be in
creased b'{ the same percent as the inductances to give still better 
results. For example, with a lCX!!!, increase in the inductance (L) 
next to the rectifier tubes, the d-c load current ma\ be increased 
by 50%. A 2Cl:X increase permits an increase of 67% in load current 
The use of additional sections in the filter, of course, is another 
way of obtaining great~r smoothing. 
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TABLE II 

CHOKE INPUT 
MAX, D-C ONE-SECTION FILTER MAX, D-C 

,._c INPUT VOLTS OUTPUT MIN. MAX. CON- LOAD 
CI!<CUIT (RMS) VOLTS CHOKE DENSER CURRENT 

(Sao PaoQ 60) TO (L) IC) AMPtR~S 
FILTER HENRYS 11f 

S IIGL!)-PF..lSE 3535 l!l!U. per tube 3Ul0 13.3 0.75 0.3 
!l'UL!rWAVE 3000 per tube 2700 11.3 o.es 0.3 
12 'l'ul,e,...ll'ill. 4 I 2000 per tube 1000 7.5 1,3 0,3 

1500 per tube 1350 5,6 1.7 0,3 

Sl!GLE-PHASE 7070 mx. total 6:360 26.6 0.37 0.3 
!l'IJLir.WAVE 6000 total 5400 22.6 0.44 0.3 
I 4 Tubes-Fill. S l 5000 total 4500 18.8 0.53 0,3 

4000 total 3(1)() 15,0 0,66 0,3 

THREE-PF.ASE 4000 '"""'• per leii 4?80 5.0 0,8 o.a 
1!111'-WAVE 3000 per leg 3510 3.6 1.2 0,3 
13 Tubee-Fig. 6) 2000 per leg 2340 2,4 1.8 0,3 

1500 per leii 1?55 1,8 2,4 0,3 

THllEFt-PHASE 4000 ..u:. per lei! 4?00 2.5 0.4 1.2 
PARALLEL , 3000 per leg 3510 1.8 0.6 1.2 
DOlJlL.: Y 2000 per leg 2340 1.2 0.9 1.2 
(6 Tube.,..Fig, T) 1500 per leg l ?55 0.9 1.2 1.2 

THRO-PHASE 4000 mx. per leg 1)5',0 3,1 0,3 0,6 
FULL-WAVE 3000 9er leg 'l020 2,3 0,4 0,6 
(6 Tubes-l'ilt, 8) 2000 ,>er le~ 468'.) 1,5 0,7 0,6 

1500 per lei: 3510 l,l 0.9 0,6 

SI~PHABE 3535 nax. per tube :3950 - - 0, 166 
l'IJLir.WAVE 3000 per tube 3390 - - O,l!JE 
(2 'l'ubea-!l'ig. 41 2000 per tube 2260 - - 0,165 
Condenser Inpat 1500 ,>er tube 1'100 - 0,166 

* !ab!!1i!~a;e::en 1i:!~~!at:!1 i~~e a ota~~gogr v~f ~~~t1nfo~0!d!~~::!m n~!a~0 1!!!~:~ 

A 

voltage ra.tlng or 5000 volts, ttie table can be utl11ze-d to establlsh a ne• 
range ot values by mu.lt1PlY1ng the va1.ues or tbe a-e Input voltage and the d-c 
output voltage by a !actor ot 0.5. Obviously. values ot L a.nd C,wbleh were 
calCUlbted ror 60 cycles, do not &DP.l..Y to other trequenc:tes. 

l 
B 

Over al I Dimensions 
A"' 2-7/16" mox. 
B = 6-5/8" mox. 
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872/572 and 872-A 
Half-Wave Mercury-Vapor Rectifiers 

The RCA-872./572 and RCA--872-A are half-wave, mercury-vapor 
rectifier tubes of the hot-cathode type, They are intended for use 
in high-voltage devices designed to supply d-c power of uniform volt
age, In single-phase circuits~ full-wave rectification is accom
plished by using two or four of these types. The major difference 
between the two tubes is the higher plate voltage rating of the 
872-A. Other exceptions will be noted in the text. 

CHARACTERISTICS 
872/572 ~ 

FILAMENT VOLTAGE (A.C,) 
rILAMENT CURRENT 
PEAK INVERSr. VOLTAGE** 

base 

5.0 
10 

7500 

5.0 
6.75* 

max. Ambient temp, range o0 -so0 c near 
Ambient temp, range 15°-so0 c near 
Ambient temp •. range 15°-60°c near 

base 10000 max. 

PEAK PLATE CURRENT (Maximwn) 
TUBE VOLTAGE DROP (Approximate) 
BULB 
CAP 

base 
2.5 

15 
T-18 

Medium 

SOClO 
2.S 

10 
T-18 

Metal 
BASEi Jumbo 4-Larg.e Pin 
(For base connections and tube dimensions, see page 59) 

lllaX. 

* Fllainent transtormer should be dea1gne<i tor 10 allll)eres per tube, ** Supply trequen·cy up to 150 cycles, 
I Base shell 1s not connected to either !1lament lead w1th1n base. 

I NSTALLA Tl ON 

Volts 
Amperes 

Volts 
Volts 
Volts 
Amperes 
Volts 

The bases of the RCA-872/S72 and RC~872-A fit the standard, 
transmitting, four-contact socket, such as the RCA type UT-54l. ·The 
sockets should be mounted so that the tubes will operate in a verti
cal position with the base end down. 

The "mbient temperature of the 872-A should be not less than 
15°c (s9°r) and not more than 50°c (122°r) to 6o0 c (l40°F) depending 
upon the peak inverse volta,e used. The ambient temperature of the 
877/572 should not be less than o0 c and not more than so0 c. The 
ambient temperature is the temperature of the air which; comin9 into 
contact with the heated parts of the tube,carries off its heat. This 
temperature is to be measured b~ means of several thermometers 
placed at a dietance of a few inches from the base. If the tube is 
used in a location where the circulation of air is restricted, the 
temperature should be taken adjacent to the filament base and with 
the thermometer shieided so that the effects of direct radiated heat 
are eliminated. If forced air coolin9 is used, the ambient temper
ature is to be measured by a thermometer in the cooling ~ir stream 
before the air reaches the tube. The useful life of the tube may be 
seriously affected if th.ase temperature ran9es are not observed 
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rigidly. forced ventilation may be necessary to prevent exceeding 
the maximum allowable temperature under all conditions. In any case, 
adequate circulation of oir is necessary and forced ventilation may 
be desirable from the standpoint of tube safety factor and life. 
When operated under load, the tubes have a characteristic blue glow. 
In service the bulbs will eventually darken. This darkening is nor
mal and is not an indication of the end of tube life, 

The coated fitam,nts of these tubes are intended fora-coper
ation from a secondary winding of a power transformer. This winding, 
provided with o center-tap or center-tap resistor, should supply at 
the socket terminal& the ra.ted voltage of 5.0 volts under operating 
conditions. All connections in the filament circuit should be of 
low resistance and of adequate current-carrying capacity. Less than 
the recommended filament voltage may cause a high voltage drop with 
·consequent bombardment of the filament and eventual loss of emis
sion. The RCA-872-A differs from the RCA-872/572 in that its fila
ment is partially shielded from the plate. 

A filament voltmeter should be connected perinanently across the 
filament circuit at the socket terminals so that the filament volt
age can be IIIQintained at 5.0 volts. Caution shouLd be observed when 
measurinf filament vottaee because the filament ~inding is at hieh 
f>otential. 

When an RCA-872/572 or RCA-872-A is first placed in service,its 
filament should be operated at normal voltage for approximately i5 
minutes without plate voltage in order to distribute the mercury 
properly. This procedure need not be repeated unless, during subse
quent handling,the mercury is again spattered on the filament, plate 
and top port of the bulb. 

In radio transmitters during "standby" periods, the filaments 
should be kept at their rated voltage to avoid delay in "coming back.• 
If this is not done, the filament should always be pre-heated for lO 
seconds each time the plate voltage ia applied. 

Shietds and r-f fitter circuits should be provided for these 
tubes if they are subjected to extraneous high-voltage or high-fre
quency fields when in operation, These fields tend to produce break
down effects in mercury vapor and are detrimental to tube life and 
performance. External shielding is employed when the tube is in 
proximity to high-voltage, high-frequency fields. R-f filters· ore 
employed to prevent damage caused by radio-frequency currents which 
might otherwise be fed back into the rectifier tubes. 
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APPLI CAT I ON 
As stnfLe-phase or multi-phase rectifiers, the RCl>-872/572 and 

RCA-872-A should be operated under conditions such that the maximum 
rated values under CHARACTERISTICS are not exceeded. Maximum Peak 
Inverse Voltage and Maximum Peak Plate Current are the fundamen
tal limitations in the operatio.n of the tubes, See definitions under 
RCA-866-A. 

Rectifier circuits particularly suited for use with the 872/572 
and 872-A are shown in Figs. 4 to 8, pa.Qe 60. These circuits to
gether with their safe maximum input and maximum output operating 
conditions, are classified 1n Table m, page60. 

F,lter circuits of either the condenser-input or the choke
input type may be employed. If the condenser-input type of filter 
is used, special consideration must be given to the instantaneous 
pea.k value of the a-c input voltage (see Maximum PeQ'lt Inverse Volt
a1,1e) which is about 1.4 time.s the RMS value as measured with an a-c 
voltmeter. It is important, therefore, that the filter condensers 
(especially the input condenser) have a sufficiently high breakdown
rating to withstand this instantaneous peak value. With the con
denser-input type of filter, the peak plate current of the tube is 
considerabl¥ higher t~an the load current. When choke input to the 
filter is used, the peak plate current is considerably reduced. This 
type of circuit is preferable from the standp~int of obtaining the 
maximwn continuous d-c output current from these tubes under the 
most favorable conditions. 

The values given in Table mare based on the use of a suitable 
choke preceding anv condenser in the filter circuit. If the choke 
is not used, the tabulated d~c output current values cannot be ob
tained without exceeding the peak current rating of the tubes. In 
the case of the double Y circuit {Fig. 7" ), the inter-phase reactor 
itself acts as a choke. Each tabulated value of d-c voltage is the 
effective d-c output voltage from the rectifier, and any drop in the 
filter, therefore, must be subtracted from the value given, in order 
to obtain the available output. Owing to the low tube voltage drop 
of approximatelv 10 to 15 volt~, the only reduction in rectified 
volta9e when the load is increased, is due to the drop in the trans
former and filter windings. In the case of the three-phase full-wave 
(Fig. S) and single-phase full-wave (Fig. 5) circuits, two 872/572's, 
or two 872-A's, are used in series. These two circuits are desirable 
where higher d-c voltages are required. In the three-phase full-wave 
circuit, six-phase wave form is obtained, 

Overall Oimen1ion1 
A"" 2-S/16" max. 
B"' 8-1/2° 1110x. 

-59-
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TABLE III 

MAX.n..C 
~PPROX.D-C OUTPUT LOAD 

A-C INPUT VOLTS CURRENT 
CIRCUIT VOLTS (RMS) TO FILTER AMPERES 

872-A* 
872/572 

872/572 871-A 4 &72/572 and 
872-A 

SIK3LFt-PHASE 2650 max. 39;35 111ax. 2300 3180 1,6 
l"l'Llr-WAVE per t.ube per t.uoe 
f2 Tu..ea-l"ig, 4) 

SHl:3U:-PHASF, 5300 max. 7070 max. 4'750 6360 1,6 
!l't'LL-W A VE total total 
(4 Tubes-Fig. 5) 

Tf!R.:E--PHASE 3050 n,ax. 4080 n.ax. 3500 4780 :? • 1 
HALJII-WAVE per leg per leg 
(3 Tubes-Fit. 6) 

THREE-PHASE 3050 n.ax. 4080 max. 3500 4780 5.0 
DOUBLE Y per leg per lei; 
PARALLEL 
!6 Tubes-Fit, 71 

TFF.E!-PHASE 3050 max. 4080 max. '7000 9570 2.5 
FULL-WAVE per lei per lelil 
(G T;.i;:,es.Fig. 8) 

• for 5000-volt rat1ng,theae valuea ehoUld be reduced to one•halt. 

5lll6lf '1Wof. l\lll·WAVf 
ll((lll'l!l - (tWO 1VIB) 

Fiy. 4 

Jlllft PIIAiil HA!f WAVE IIOlltU
0

Y" 
(IIIRCIIMllTID) lfC'lll'lER. CIUUl'f. 

10 1'1tlll PWI tc Gllf: PHSI 
SUl'Pl.lllll( IIFlltl,ftl'llst: _,lll 

fie;;. 7 

Fic;;, 5 

-60-
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954 
Detector, A■plifier Pentode 

The 954 is a heater-cathode type of pentode designed primarily 
for radio amateurs and experimenters working with wavelengths as 
short as 0.7 meter. As an r-f amplifier at a wavelength of one meter, 
the 954 is capable of gains of three or more in circuits of conven
tional design. Higher gains are, of course, attainable at longer 
wavelengths. Operation at short wavelengths is made possible by 
means of unconventional tube structure having small size, close 
electrode spacing, anc short terminal connections. 

TENTATIVE CHARACTERISTICS 

HEATER VOLTAGE fA.C. or O.C. l 
HEATER CURRENT 
DIRECT INTERELECTRODE CAPACITANCES: 

Grid-to-Plate !with shield baff lel 
Input 
Output 

BULB fFor dimensions, see page 7 l 

6.3 
o. 15 

0.007 
3 
3 

11l.Q.X. 

TERMINAL MOUNTING (For connections, see page 7) 
J-4 

Special 

Volts 
Ampere 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

As an R-F or A-F Amplifier - Class A 

D-C PLATE VOLTAGE 
D-C SCREEN !Grid No.2l VOLTAGE 
D-C SUPPRESSOR (Grid No.3l VOLTAGE 
TYPICAL OPERATION AND CHARACTERISTICS: 

D-C Plate Voltage 90 
D-C Screen Voltage 90 
0-C Grid Voltage -3 

250 max. Volts 
JOO max. Volts 
100 max. Volts 

250 Volts 
100 Vc.,J ts 
-3 Vo Its 

Suppressor Connected to cathode at socket 
Plate Current 1.2 
Screen Current 0.5 
Amplification Factor 1100 

2.0 
0.7 

Greater than 2000 

Mi 11 iamperes 
Mi 11 ia.mpere 

Plate Resistance 1.0 Greater tnan 1.5 Megohms 
Mutual Conductance I 100 

As Detector 

D-C PLATE VOLTAGE 
D-C SCREEN !Grid No.2l VOLTAGE 
D-C SUPPRESSOO fGrid No.31 VOLTAGE 
TYPICAL OPERATION AS BIASED DETECTOR: 

D-C Plate-Supply Voltage 
D-C Screen Voltage 
D-C Grid Voltage !approx. l 
Suppressc.,r 

1935 RCA HANUFACTURING CO., INC. 

1400 Micromhos 

250 max. Volts 
100 11,ax. Volts 
100 max. Volts 

250 Volts 
100 Volts 
-6 Vo Its 

Connected to cathode at socket 

RCA RADIOTRON DIVISION 

. l 



Plate Current 
Plate Load* 

Adjusted to 0, I ma. with no input signal 
250000 Ohms,or Equivalent Impedance 

•For rea1stance load, voltage at the plate will be less than the plate-supply 
voltage by an amount equal to the voltage drop In the load realstor caused by 
the Plate current. 

INSTALLATION 

The terminals of the 9,;4 require a special method of mounting 
b.)I means of clips supplied with each tube. The two smal I clips are 
for the control grio and the plate terminal at the bottom ano top of 
the bulb, respectively. The five large clips may be fastened to a 
supporting instilator. For minimum losses, it is desirable to clip 
circuit parts directl.)I to the control-grid terminal and to the plate 
terminal. Since the circumferential tube terminals are located sym
metric3.l ly, a stop of insulating materi3.I should be placed between 
the screen clip and the suppressor clip so that the cathode terminal 
will prevent insertion of the heater terminals in the screen and 
suppressor clips. This stop is identified on the Terminal Mounting 
Template fpage 7 las Alignment Plug. Do riot attempt to solder con
nections to the terminals. The heat of the soldering operation is 
almost certain to crack the bulb seal, 

The heater is designed to operate on either a.c. or d.c. when 
a.c. is used, the winding which supplies the heater circuit should 
operate the heater at its recommended value for ful I-load operating 
conditions at average I fne voltage. When d,c. is used on the heater, 
the heater terminals should be connected directly across a 6-volt 
battery. Under any condition of operation, the heater voltage should 
not deviate more than plus or minus JO% from the normal value of 6.3 
volts. Series heater operation of the 954 is not recommended. 

The cathode of the 954, when operated from a transformer, should 
preferably be connected directly to the electrical mid-point of the 
heater circuit. In the case of d-c operation from a 6-volt storage 
batter.i', the cathode circuit is tied in either directly or through 
bias resistors to the negative batter.)' terminal, Inc ircuits where 
the cathode is not directl.)I connected to the heater, the potential 
difference between heater anu cathode shou Id be kept as I ow aS' poss i
b le. If the use of a large resistor is nccessar.)I between heater and 
cathode in some circuit designs, it is essential that this resistor 
be b.)1-rassed b.)I a suitable fil,er network or objectional hum may 
deve I op. 

The screen voltage rna.)I be obtained from a fixed tap on the B
batter.)I, or from a potentiometer across the B-supply. The screen 
voltage ma.)I be obtained from the B-supply 'through a series resistor 
when the tube is self-biased by means of a c11thode res is tor. The 
latter method is not recorrmended if the B-supp 1.)1 exceeds 250 vol ts. 

Shield111f{ of each r-f amplifier stage emplo_ying the 954 is r-e-
quirea in order to prevent 
of shield construction is 
end of the tube is inserted 
the metal edge of the hole 

interstage coupling. A convenient method 
i I lustrated on page 7. The control-gr id 
through a hole in a metal plate so that 

is in close proximit.Y to the internal 

-2-



shield in the control-grid end of the tube. It may be desirable, de
pending upon circuit requirements, to.provide a small collar on the 
baffle hole in order to increase the snielding effect. 

R-J grounding by means of condensers placed close to the tube 
terminals is required if the full capabilities of the 954 are to be 
realizeo at ,he ultra-high frequencies. Conventional by-passing 
methods and grounding are not adequate. One convenient method is to 
use ribbon lead-ins to the clips and to insulate the ribbon lead-ins 
and the terminal clips from the grounding plate by mica spacers to 
form by-pass conoensers right at the tube termina Is. It is important 
in the cases of the plate and control-grid circuits that separate 
r-f grounding returns be made to a common point in order to avoid 
r-f interaction through common return circuits. It may also be ad
visable in some applications to supplement the action of the by-pass 
condensers by r-f cnokes placed close to the condensers in the return 
or supply lead for the control-grid. the screen, the suppressor, the 
plate, and the heater. 

APPLICATION 

As an amplifier, the 954 is applicable to the audio- or the 
radio-frequency stages of short-wave receivers, especially those 
operating at wavelengths as short as 0.7 meter. Typical operating 
conditions for this service are given under MAXIMUM RATINGS and 
TYPICAL OPERATING CONDITIONS. 

For a-f amplifier circuits, typical operating conditions are as 
fol lows: Plate-supply voltage, 250 volts; screen voltage, 50 volts; 
grid voltage, -2,f volts; suppressor, connected to cathode at socket; 
plate-load resistor, 250000 ohms; and plate current, 0.5 milliampere. 
The grid resistor may be made as high as 1.0 megohm, Under these con
ditions, an undistorted voltage output of 4 O to 50 vo I ts RMS may be 
obtained. The voltage amp! ification is approximately 100. 

As a grid-bias detector, the 954 may be operated under the con
ditions given under ~AXl~UM RATINGS and TYPICAL OPERATING CONDiTIONS. 
The grid bias may be supplied from the voltage drop in a resistor 
between cathode and ground. The value of this resistor is not criti
cal, 20000 to 50000 ohms being suitable. 

For 11,iscellaneous applicatiotis in the ,laboratory, the 954 offers 
important features. For instance, its smal I size permits the design 
of vacuum-tube voltmeters such that the tube itself can be placed 
at thto point of measurement. Thus, long leads and high input ca
pacitances are avoided with the desirable result that measurements 
can be made at radio frequencies with a minimum effect on the con
stants of the circuit under measurement. 
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TYPICAL R-F AMPLIFIER CIRCUIT 

CONTROL-GRID 
BIAS SUPPLY 

WAVE-LENGTH RANGE 

{TURNS WIRE 
LI' L2 OUTSIDE DIA. 

LENGTH 

C1, C2 (VARIABLE) 

C 

{TURNS . WIRE. 
z OUTSIDE DIA. 

WINDING 

SCREEN PLATE 
SUPPLY SUPPLY 

2.75 TO 5,3 I TO 3 
METERS METERS 

APPROX. APPROX. 

10 * 4 * 
N 2 i5/· C. N216 e.c. 

3-13' 
3/4" %; 

3 TO 25µµf 3 T02':>µ)Jf 

100 TO 500 100 TO 500 
µµf )J/Jf' 

15 15 
N230 N2'30 
I" /4 hi' 

S.L. 0 S.L.0 

0,8 
METER 

APPROX. 

5 * N230.B.C. 
Ve I ,, /a 

3 TO 4 /J)Jf 

100 TO 500 
J..l)Jf 

15 
N230 

I ,, 
/4 

S.L.o 

*e.c. BARE COPPER 0 5.L.= SINGLE LAYER 
NOTE'. THE ABOVE DATA ARE NECESSARILY APPROXIMATE 

FOR ULTRA-HIGH FREQUENCIES, COILS L1 AND L2 MAY 
BE TAPPED AT SUITABLE POINT$ DETERMINED gy TEST 
TO REDUCE EFFECT OF TUBE LOADING ON Cl RCUI T 
IMPEDANCES. SINCE ELECTRONIC PLATE LOADING IS NOT 
SERIOUS IN A PENTODE, THE USE OF COIL L2 WITH 
TAPPED PLATE CONNECTION MAY NOT BE NECESSARY TO 
GIVE SATISFACTORY RESULTS. THE CONDENSERS SHOULD 
ALL BE OF HIGH QUALITY AND BE DESIGNED FOR 
ULTRA-HIGH FREQUENCY OPERATION. 

The License extended to the purchaser or tubes appears ln 
the Llce.nse Notice acco111pan;ytng them. tnrorlll&t!on con
tained here ln ls rurnlsbed wtthO\.lt assuming any ol>! tgat Ions. 



TYPICAL TUBE-VOLTMETER CIRCUIT 
SPECIALLY ADAPTED F"OR PROBE ARRANGEMENT 

TYPE 954 (AS TRIODE) 
r-------, 

el 
I 

I 
I M / 

I 

\ 
SING 

t - t ~-----11'1111 1, 
67.5 v. 10-20 v. 

CI = '500).JJ.Jf CONDENSER (MICA) R4:: 40000-0HM POTENTIOMETER 
C2= 16 )Jf COND. FOR CALI BRA- FOR COARSE ADJUSTMENT 

TION WITH AND MEASURE- IN BALANCING OUT 
MENT OF LOW FREQUENCIES PLATE CURRENT 

C3= 500 JJJJf CONDENSER (MICA) R5= 2000-0HM RES.(VARIABLE) 

M = MICROAMMETER (so OHMS APPROXJ {ON POSITION I GIVES RANGE 
R1=2000·0HM RES.(WIRE WOUND) S OF 2 VOLTS RMS 
R2= 50000-0HM RES.(WIRE WOUND) ON POSITION 2 GIVES RANGE 
R3=IOOOO-OHM RES.(WIRE WOUND) OF 14 VOLTS RMS 

NOTE: LEADS h, c, d. AND e RETURN INSIDE CABLE. LEAD a IS 
CONNECTED TO GROUNDED HOUSING. 

CONSTRUCTION OF PROBE 

-6-



OVERALL DIMENSIONS 

TERMINAL MOUNTING TEMPLATE 
TOP VIEW 

A= ALIGNMENT PLUG Y: HIGH 

NOTE: INSERT TUBE IN CLIPS SO THAT SHORT END 
OF TUBE RESTS IN THE MOUNTING HOLE 

INTERN,t,t,. 
,..."" ... SI-OELO , 

METAL 
-~SHIELDING 

f¥.RTITIC.iN 
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Detector, Amplifier, Oscillator 
(Acorn Type) 

The 955 is a heater type of triode designed primarily for radio 
amateurs ond experimenters working with wavelengths between 0,5 
meter and S meters, Operation at these short wavelengths is made 
possible by means of an unconventional tube structure having small 
size, close electrode spacing, and short terminal connections. 

TENTATIVE CHARACTERISTICS 

HEATER VOLTAGE (A,C, or D.C.) 
HEATER CURRENT 
AMPLIFICATION FACTOR 
GRID-PLATE CAPACITANCE 
GRID-CATHODE CAPACITANCE 
PLATE-CATHODE CAPACITANCE 
BULB (For dimensions, see page 4) 
TERMINAL MOUNTING (See page 4) 

6.3 
0. 16 

25 
i.4 
i.O 
0,6 

Volts 
Ampere 

µµ£ 
µµf 
pµf 

J-4 
Special 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

As R-F or A-F Amplifier - Class A 

PLATE VOLTAGE 180 max. Volts 
TYPICAL OPERATION: 

Heater Voltage 6,3 Volts 
Plate Voltage 90 us 180 Volts 
Grid Voltage• -2. S -3. 75 -5 Volts 
Plate Current 2. 5 3.5 4,5 Mi 11 iamperes 
Plate Resistance 14700 13200 12500 Ohms 
Mutual Conduct a nee 1700 1900 2CCO Micromhos 
Load Resistance 2CXXD Ohms 
U.P.O. us Milliwatts 

* The d-c resistance in th• ~rid circuit should not exce•d 0,5 megohm, 

As R-F Power Amplifier and Oscillator - Class C 
/Plate Modulated or C.W.) 

D-C PLATE VOLTAGE 
D-C PLATE CURRENT 
D-C GRID CURRENT 
TYPICAL OPE RAT ION: 

Heater Vol toge 
D-C Plate Voltage 
Grid Voltage (Approximate) 
D-C Plate Current 
D-C Grid Current (ApproxilT'.ate) 
Power Output (Approximate)•• 

180 max. Volts 
8 max. Milliamperes 
2 max. Milliamperes 

6,3 
180 
-35 

7 
i.5 
o.s 

Volts 
Volts 
Volts 
Mi 11 iamperes 
Mi 11 iamperes 
Watt 

**At 5 meters. Only moderate reduction In this value •111 be round ror wavelengths 
as 10w as\ meter. Below i meter, the power output decreases as the •avelength 
is decreased. 

-i-
1934 RCA RADIO'l'RON CO., Inc. 955-9-34 



INSTALLATION 

The terminals of the 955 require a special method of mounting 
by means of clips supplied with each tube. The clips 11\Qy be fasten
ed to a supporting insulator of glass, mica, or other suitable low
loss material, but for minimwn losses, it is desirable to clip cir
cuit parts directly to the grid terminal and to the plate terminal. 
Since the tube terminals are located syllll!letrically, a stop of in
sulating material should be placed between the grid and plate termin
als so that the cathode terminal will prevent insertion of the heat
er terminals in the grid and plate clips. This stop is identified 
on the Terminal Mounting Template (page 4) as Alignment Plug. Do not 
attempt to soLder connections to th, terminals, The heat of the 
soldering operation is almoat certain to crack the bulb seal. 

The heater ia designed to operate on either a.c. or d.c. When 
a,c. is used, the winding which supplies the heater circuit should 
operate the heater at its reco111111ended value for full-load operating 
conditions at average line voltage. When d.c. is uaed on the heater, 
the heater terminals should be connected directly across a 6-volt 
battery. Under any condition of operation, the heater voltage should 
not deviate more than plus or minus iOL from the normal value of 6.~ 
volts. Series operation of the 955 is not recommended. 

The cathode of the 955 operated from a transformer,should pref
erably be connected directly to the electrical mid-point of the 
heater circuit. In the case of d-c operation from a 6-volt 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 them should be kept as low as possible. If the 
use of a large resistor is necessary between heater and cathode in 
some circuit designs,it is essential that this resistor be by-passed 
by a suitable filter network or objectional hum may develop. 

R-F eroundinf by means of condensers placed close to the tube 
terminals is required if the full capabilities of the 955 for ultra
high-frequency uses are to be obtained. Conventional by-passing 
methods and grounding, such as are employed in broadcast receivers, 
are not adequate. The grounding plate of the chassis should be of 
heavy copper. Figure 3 illustrates one form of by-passing where the 
ribbon leads to the terminal clips are insulated from the grounding 
plate by mica spacers to form r-f by-pass condensers right at the 
tube terminals. 

APPLICATION 

As an amplifier, the 955 is applicable to the audio- or the 
radio-frequency stages of short-wave receivers,especially those oper
ating in the band between C.5 meter and 5 meters. Typical operating 
conditions for this service are given under the corresponding heading 
on page i, 

For a-f amplifier circuits utilizing resistance coupling, typi
cal operating conditions are as follows: Plate-supply voltage, i80 



volts; grid-bias voltage, -3.5 volts; plate-load resistor, 250CXX) 
ohms; and plate current, 0.42 milliamperes. The grid resistor rr.ay 
be made as high as 0.5 megohm. With these values, an undistorted 
voltage output of 45 volts FMS may be obtained. The voltage ampli
fication is approximately 20. 

As a detector, the 955 may be of the grid-leak-and-condenser 
type or of the grid-bias type. The plate voltage for the grid-leak
and-condenser method should be about 45 volts. A grid leak of from 
i to 5 megohms with a condenser of O.C:0025 µf is satisfactory. for 
the grid-bias method of detection, a plate-supply voltage of 180 
volts may be used together with a negative grid-bias voltage of 
approximately -7 volts. The plate current should be adjusted to a 
little less than 0.2 milliampere with no input signal voltage. The 
grid-bias voltage may be supplied from the voltage drop in a re
sistor between cathode and 9round. The value of this self-biasing 
resistor is not critical, 5COCO ohms being suitable. 

As an oscillator or r-J po~er amplifier (Class CJ, the 955 
should be operated as shown under MAXI~UM RATINGS and TYPICAL OPEFAT
I1'G CONDITIONS. Typical oscillator circuits are shown in figures 1 
and 2. 'when bias is obtained by means of a grid resistor, a value 
of 2COOO to 250:::0 ohms may be used. The use of a choke in series 
with this resistor is required in single-tube oscillator circuits to 
increase the r-f impedance of the input circuit. In push-pull oscil
lator circuits, the choke is not required. 

In miscellaneous applications in the laboratory,such as vacuum
tube voltrr.eters, the 955 because of its small size,can be placed at 
the point of measurement. This feature, combined with that of low 
input capacitance, ll\Okes possible vacuum-tube voltmeter measurements 
with a minimum effect on the constants of the circuit under measure
ment. 

ULTRA-HIGH-FREQUENCY 
HARTLEY OSCILLATOR 

L2 

+B -B 
L1 C1 ,L2 C2 = ~~Ed'f irsiR~~QUENCY 

C3 = 0.00005 µ 7 
C4h~6 = 0.0001 µf 

R1 = 20000TO 25000 OHMS, ~ WATT 

PUSH-PULL OSCILLATOR 
TUNED-PLATE TUNED-GRID TYPE 

+B 

L1C1 L2C2 L3C3=DEPEND ON FRE::)UE"<CY 
' ' RANGE DESIRED 

C4,C5~5=0.000I µ 7 
RI= 10000 TO 12 500 OHMS, 

1/2 WATT 

FIG.I Z=R-FCHOKE FIG.2 



TYPtCAL MOUNTING ASS(M8LY 
PLATE (GROUNO} LAT( VOLTAGE 

rn;.a 
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ADDITIONAL. RCA DeFOREST TUBES FOR AMATEUR RADIO USE 

RCA-831 is a high-power 3-electrode tube designed for use as o~ 
oscillator and r-f amplifier, particularly at frequencies above 3CCO 
kc, Filament volts, 11.0. Normal plate volts, 30Xl. Power Output 
(Class C), SOC watts. 

RCA-8-3 is a 3-electrode, loW-power tube of the heater-cathode 
t 1 pe similar in characteristics to RCA-1.0. It is for use as an 
oscillator, a-f amplifier, and r-f all\plifier. Heater volts, 2.5. 
Power Output (Claas C), S watts. 

RCA-a,, is a screen-grid, low..power tube of the heater-cathode 
type, similar in characteristics to RCA-865/565. It is for use as a 
radio-frequency amplifier, particularly at frequencies above 300'.) kc. 
Heater volts, 2 .5. Power Output (Claes C), 5 -tts. 

RCA-850 is a screen grid tube of the medium power type for use 
as a radio-frequency amplifier. Filament volts, 10, Plate volts, 
100:::. Power Output (Claas C), 100 watts .. 

RCA-851/551 is a general purpose, high-power tube of the 3-
electrode type especially suited aa a modulo.tor and audio-frequency 
amplitier or as a radio-frequency power amplifier. Filament volts, 
11.0. Oscillator input per modulator tube, 400 watts. (Plate volts, 
2COC; modulation factor, 0.6). 

RCA-861/561 is a high-power tube of the screen grid type design
ed for use as a radio-frequency all\plifier. It is particularly useful 
at frequencies above 3000 kc. Filament volts, 11.0. Normal plo.te 
volts, 3000. Power Output (Class C), SOC wotte. 

RCA-878 is a hi9h-vacuum,half-wave rectifier ot the hot-cat.hode 
tvpe for use in suitable devices to suppl~ the d-c voltage require
ments of cathode-ray tube~. Filament volts, 2.5. Maximum peak in
verse volts, 20COC. Maximum peak plate current, 20 milliamperes. 

RCA-885 is a grid-controlled, gaseous-discharge tube of the 
heater~cathode type. It is designed for use as a sweep-circuit 
oscillator in cathode-ray tube circuits. Heater volts, 2.5. Maximum 
peak plate volts, 200. Maximum peak plate current, 300 milliamperes. 

RCA-9~, RCA-905, and RCA-906 are cathode-ray tubes with fluo
rescent viewing screens, having diameters of S", S", and 3" ·, re
spectively. These tubes are recommended for use in oscillo~raph 
applications and, in such service, are especially useful for monitor
in9 amateur radio transmitters. 

Additional technical information on these types, or receiving 
t1pes, may be obtained b¥ wr1t1ng to 

COKlfERCIAL tNOtNEERINO SECTION 
RCA RADIOTRON DIVISION RCA MANUFACTURING CO,, INC, 

HARRISON, N,J. 
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