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203-A /503-A

R-F Power Amplifier, Oscillator, Class B Modulator

The RCA-203-A/503-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 cutput with relatively low
d-c plate voltage.

CHARACTERISTICS
FILAMENT VOLTAGE (A.C.) 10.0 Volts
FPILAMENT CURRENT 3.25 Amperaes
AMPLIFTICATION FACTOR 25
GRID-PLATE CAPACITANCE . 14.5 ppf
GRID-TILAMENT CAPACITANCE 6.5 puf
PLATE~-FILAMENT CAPACITANCE 5.5 pptf
BULB (For dimensions, see page 5) T-18
BASE (For socket connections, see page5 ) Jumbo 4-Large Pin

MAX IMUM RATINGS and TYPICAL OPERATING CONDITIONS
As A-F Power Amplifier and Modulator - Class B

D-C PLATE VOLTAGE 1250 max. Volts
D-C PLATE CURRENTS® 175 max. Milliamperes
PLATE DISSIPATION* 100 max, Watts
TYPICAL OPERATION: (2 tubes)
Filament Voltage (A.C.) 10 Volts
D-C Plate Voltage 1000 1250 Volts
Grid Voltage {approximate) =35 -45 Volts
Static Plate Current {(per tube) 13 13 Milliamperes
Max.~Signal Plate Current {per tube) 160 160 Milliamperes
Load Resistance {plate-to-plate) 6500 2000 Ohms
Nominal Power Output (2 tubes) 200 26Q Watts

As R-F Power Amplifier - Class B (Telephony)
fCarrier Conditions,; for use with a Modulation Factor up to 1.0)

D-C PLATE VOLTAGE 1250 max, Volts
D..C PLATE CURRENT 150 max. Milliomperes
PLATE DISSIPATION 100 max. Watts
R.F GRID CURRENT é max. Amperes
TYPICAL OPERATION:
Filament Voltage (A.C.) 10 Volts
D~.C Plate Voltage 1000 13250 Volts
Grid Voltage {approximate) -35 -45 Volts
D-C Plate Current 130 106 Milliamperes
Peak Power Output 160 170 Watts
Nominal Carrier Power Qutput 40 42,5 Watts

* Averaged over any audio-frequency cycls.
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As Plate-Modulated R-F Power Amplifier = Class C (Telephony)
tCarrier Conditions; for use with o Nodulation Factor up to 1.0}

D-C PLATE VOLTAGE 1000 max. Volts
D-C PLATE CURRENT 175 max. Milliamperes
PLATE DISSIPATION 67 max. VWotts
R-F GRID CURRENT . 7 6 max. Amperes
D=C GRID CURRENT 60 max. Milliamperes
TYPICAL OPERATION:
Tilament Voltage (A.C.) 10 Volts
D-C Plate Voltage 750 1000 Volts
Grid Voltage (approximate) -100 -138 Volts
D-C Plate Current 150 150 Milliamperes
D Grid Current** 50 50 Milliaomperes
Driving Power** 12 14 Watts
Nominal Power Output 65 . 100 Watts

As R-F Power Amplifier and Oscillator - Class ¢ (Telegraphy)
fXey Down Conditions)

D-C PLATE VOLTAGE 1250 max. Volts
D.C PLATE CURRENT 175 max. Milliamperes
PLATE DISSIPATION 100 max. Watts
R-F GRID CURRENT 7.5 max. Amperes
D-C GRID CURRENT 60 nmax. Milliamperes
TYPICAL OPERATION:
Filament Voltage [(A.C.) 10 Volts
D-C Plate Voltage 750 1000 1280 Volts
Grid Voltage (approximate) ~75 -100 -125 Volts
D-C Plate Current 150 150 150 Milliamperes
D-C Grid Current** 28 25 25 Milliamperes
Oriving Power** 5 [ 7 Watts
Nominal Power Qutput 65 100 130 Watts

**3ubject to wide varifations depending on the lmpedance of the losd clircuit. High
impedance load circults require more grid ¢urrent and driving power vo obtaln
the desired gutput, Low jmpedance clrcuits need less grid current and driving
power,but plate circult efflciency is sacrificed. The driving stage should have
& tank circuit of good regulatlop and should be capable of dellvering consider-
ably more than the required driving power.

INSTALLATION

The buase of the RCA-203~A/503-A fits the standard 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 bose end down. Because of the relatively heavy filament current
taken by this tube, the socket should moke firm, large-surface con~
tact with the filament base pins. Heavy, wellesoldered leads should
be used for the filament circuit wiring.

The buib 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,

The JSfilament of the 203-A/%03-A should be operated preferably
from an a-¢ source, although o d-c¢ supply may be used. A volimeter
should be connected permanently across the filament circuit at the
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socket terminals 8¢ that the filament voltage can be maintained ai
10 volts. With an o€ source, rheostat control should be placed in
the primary circuit of the filament transformer. Devigtion from the
rated voltage may result in a loss of filament emission. In radioc
transmitters during "standby™ periode, the filamen: should be main-
tained at its rated voltage.

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

The plate dissipation of the RCA-zo03-Als03~4 (the difference
between input and output) should never exceed the values piven under
NAXTWUY RATINGS and TYPICAL OPERATING CONDITIONS. Thée maximum value
is indicated by a mearly 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 may decrease
filament omission. Unless the overload has liberated a large amount
of gas, the activity of the filament can sometimes be restored by
oparating it at rated voltage for ten minutes or more with no voltw
age on the plate or grid. This 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
MAX IMIIM RATINGS and TYPICAL OPERATING CONDITIONS.

In order to prevent overheating due to improper circuit adjust-
ments or to overloading, the plate c¢ircuit 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 plaite current reaches
a value 50 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 especiaily noticeable at the higher ire-
quencies.

When a new circuit ss being tried out or when adjustments are
being made, the plate voltage should be reduced in order to prevent
damage to Lhe tube or.associated apparetus in case the circuil ade
justments are sncorrect. It is aedvisable to use a pProteciive re-
sistaonce of about o000 ohms in series with the plate lead during
such adjustmenis,

The rated plate woltage of this tube is high enough to be ex-
ceedingly dangerous to the user. The greatest care should be itaken
when handiing or adjusting circuits, especially those in which the
plate tank coil ond condenser are ot the d-c plate potential.



APPLICATION

As a Class B medulator or sudio-frequency 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 plcte supply, are capable of modulating lOC per cent
an input of 400 watts.

The tnput transformer should be designed to give good freguancy
response when operated into an open <¢ircuit, 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 regquired input power for a
strong signal.

The output transformer should be designed so that the resistw
ancea load presented by the modulated Class C amplifier is reflectea
as a plate-to-plate load of 6900 ohms in the Class 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 operatinyg
at 200C volis and 200 milliamperes, These conditions represent a
resistance of approximately 10000 ohms. The ratio of the output
transformer is then V1OOOO -+ 6900, or 1 to 1.20, step-up. The
transformer should be designed with a core sufficiently large to
aveid saturation effects, which would impair the quality of the out~
put. If the secondary is to carry the d-c plate current of the modu-
lated amplifier, the core should be made larger and include an air-
gap, to compensate for the d-c magnetization current.

As a Ciass B and Class C radio~frequency anmpiifier, the RCA-
203-A/503-A may be used as shown under MAXIMUM RATINGS and TYPICAL
OPERATING CONDITIONS,

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

Grid bias for the 203-A/503-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 g high-resistance supply such as a grid-
leak, nor from a rectifier, unless the latter has exceptionally good
veltage regulation. For Class C {telegraph) service, grid bias may
be obtained f{rom a grid leak of about 5000 ohms, from a battery,
from a rectifier of good regulation, or from a self-biosing 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 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
when v—f grid excitation s applied. Since grid bias values are not
particularly critical, correct circuit adjustment may be obtained
with widely different values. For Class C (telephone) service, fixed
bias is recommended because it eliminates the problems of degener-
ation caused by n-c voltage variation developed across the biasing
System.
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The d-~¢ grid currenat should never exceed 60 milliamperes. The
exact valué will vary with individual tubes,

The 203-A/503-A may be wused at full ratings up to 6000 kilo-
¢ycles {50 meters), Although this tube is not constructed for oper-
ation at the higher frequencies and although other tube types are
racommended 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 203-A/
503-A is operated at frequencies in excess of 6000 kc¢., the plate
voltage and power input should be re¢duced as the freguency is raised,
so that at 30000 kc. the plate current, plate dissipation, and dec
grid current will not exceed S50 per cent of the maximum ratings.

If more power output is required than can be obtained from a
single 203-A/503-A, two of these tubes may be used either in parallel
or in push-pull. The parallel ceanection provides approximately
twice the power output of a single tube without an increase in excite
ing voltage, while the push.pull comnection gives iwice t(he output
but requires twice the r-f excitation voltage; with either cannsc-
tion the g¢rid bias is the same as for a single tube., The push-pull
arrangement is advantageous in reducing the shunting effect of the
interelactrode capacities,inasmuch as these capacities are in series.
This reduction is especially desirable when the tubes are operated
at the higher frequencies,

Whon two or more RCA-203-4/503%A'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, close to the socket terminal,
to prevent parasitic oscillations.

Overall Dimensions Tube Symbol and Top View
A= 2-5/16" max. of Sucket Connections.

B= 7-7/8" max.
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AVERAGE PLATE CHARACTERISTICS
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204-A /504-A
R=F Power Amplifier, Oscillator, Class B Modulator

RCA-704-A/504~A is @ three-electrode transmitting tube designed
for use as an oscillator or radio-fregquency power amplifier at fre-
quencies of 3000 kilpcycles or lower. As g Class B modulator, two
of these tubes will modulate 100 per cent approximately 1200 watts
of power to the modulated amplifier.

CHARACTERISTICS
FILAMENT VOLTAGE (A.C.) 11 Volts
FILAMENT CURRENT 3.85 > Amperes
AMPLIFICATION FACTOR 25
GRID-PLATE CAPACITANCE 15 approx. puf
GRID-FILAMENT CAPACITANCE 12.5 approx. ppf
PLATE-FILAMENT CAPACITANCE 2.3 approx. ppf
BULB T-32
BASES ' Types 1904 and 3502

(For base connactions and tube dimensions, see page 11)
MAXIMUM RATIRGS and TYPICAL OPERATING CONDITIONS
As A-F Power Amplifier and Modulator - Class B

D.C PLATE VCLTAGE 3000 max. Volts
D.C PLATE CURRENT#* 275 max. Milliamperes
PLATE DISSIPATION* 250 max. Watts
D-C PLATE INPUT* 650 max. Watts
TYPICAL CPERATION: (2 tubes)
Filament Voltage (A.C.) 11 Volts
D.C Plate Voltage 1500 2000 Voits
Grid Voltage lapproximate} -40 ~&0 Volts
Static Plate Current (per tube) 37 37 Milliamperes
Max.~8ignal Plate Current{per tube)250 250 Milliamperes
Load Resistance(plate-to~plate)** 780C 8800 Ohme
Nominal Power Outpuat {2 tubes) 400 600 Watts

As R-F Power Amplifier - Class B (Telephony)
fCarrier Conditions; for use with a Modulation Factor up to 1.0}

D-C PLATE VOLTAGE 250D max. Volts
D~C PLATE CURRENT 225 max. Milliamperes
PLATE DISSIPATION 250 max.’ Watts
R~F GRID CURRENT 8 mox. Amperes
TYPICAL OPERATION:
Filament Voltage (A.C.) 11.0 Volts
D~C Plate Voltage 1500 2000 Volta
Grid Voltage [approximate) -50 -7C Volts
P-C Plate Curreat 20C 160 Milliamperes
Peak Power Output 320 400 Watts
Nominal Carrier Power Output 80 100 Watts

* kegraged over any awdlo-Ireguency cycle.
#%Thie value 18 equal to Iour times the plate load per tube,
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As Plate~Modulated R-F Power Amplifier - Class ¢ (Telephony)
{Carrier Conditsons; for use witk a Wodulation Factor up te 1.0)

D.-C PLATE VOLTAGE 200C nax. Volts
D-C PLATE CURRENT 27% max. Milliamperes
PLATE DISSIPATION 167 max. Watts
R~F GRID CURRENT 8 max. Amperaes
D-C GRID CURRENT 80 max. Milliamperses
TYPICAL OPERATION:
Filament Voltage (A.C.) 11.0 Volts
D..C Plate Voltage 1500 1800 Volts
Grid Veltage (approximate) -200 ~250 Volts
D..C Plate Current . 250 250 Milliampares
Nominal Power Output 225 300 Watts

As R~F Power Amplifier and Oscillator - Class C {Telegraphy)
{Key Down Condrtions)

D-C PLATE VOLTAGE 2500 max. Volts
D.C PLATE CURRENT 275 max. Milliamperes
PLATE DISSIPATION 250 max. Watts
R~F GRID CURRENT 10 max. Ampares
D-C GRID CURRENT 80 max. Milliamperes
TYPICAL OPERATION:
Filament Voltage {A.C.) 11.0 Velts
D-C Plate Voltage 1500 2000 Volts
Grid Voltage (epproximate) -150 ~175 Volts
D-C Plate Current 250 250 Milliamperes
Nominal Power Output 2258 350 Watts
INSTALLATION

The bases of the RCA-204-A/504-A fit the standard RCA end
mountings, type UT-1085 and UT-1086. The tube may 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 filament current taken by this tube, the socket
should make firm, large-~surface contact with the filament base pins
Heavy, well-soldered leads should be used for the filament circuit
wiring.

The buié of this tube becomes very hot during continuocus oper-
ation., Free circulation of gir around the tube should therefore Le
provided. The installation of all wires and connections should be
maode to allow at legst several inches of free space around the bulb
to avoid trouble from peak voltage effects.

The fiiament of the 204-A/504-A should be operated preferably
from an a-c source. In certain applications where freedom from hum
is essential, the use of direct current is to be preferred. A suit-
able voltmeter should be connected permanently across the filament
terminals so that the filament voltage can be maintained at 11.0
volts. With an o-¢ source, rheostat control should be placed in the
primary circuit of the filament transformer. In radic transmitters
during "standby™ periode, the filament should be maintained at its
rated voltage.



For grid and plate return connections, refer to INSTALLATION on
ACA-203-A/503-A.

The plate dissipation of the 204-A)504-4 (the difference be-
tween input ond output) should never exceed the values given under
NAXINUN 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.
Thie procedure avoidse reflections from the 1lighted filament which
would interfere with the cbservation,

Overheating of the RCA-204-A/S5C4~A by severe overload may de-
crease filament emission. Unless the overload has libesrated a large
amount of gas, the activity of the filament can sometimes be restor—
ed by operating it at rated voltage for ten minutes or more with no
voltage on the plate or grid, This reactivation process may be
accelerated by raising the filament voltage to 13 volts {not higher)
tor a few minutes.

A d-c milliemmeter in the plate circuit is desirable in order
that the plate current can dlwoys be known. Under no conditions
should the d-¢ 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 overlcading, the plate circuit should be provided with a
protective device such as ¢ 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 rodio-frequency power amplifier, a fuse design-
@d to open the circuit at 1O amperes should be connected directly in
series with the plate leod at the tube mounting.No protective device
should be placed in the grid circuit, since its opening would leave
the tube without bias.

Heavy leads ard 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 ot «
mirimum, These losses are especially noticeable at the higher [re-
quencies.

When o new circust i1s tried out or whnen adjusimenis are being
nade, Lhe plate voltage should be reduced in order to preveni domage
to the tube or asscciated apparaies in case the circuii adjustments
are incorrect.

The rated plate voltage used with this tube is high enough to
be exceedingly dangerous to the user. The greatest care should be
taken when kandiing or adjusting circuits, espectally those in which
the plate tank cosl and condenser are at the d-¢ plate potential.

APPLICATION -

As o Class B modulator or agudio-frequency amplifier, two RCA-
2C4-A/504-A's are used in ¢ balanced circuit, each tube conduct ing
only half the time. The d-¢ plate current should never exceed 275
milliamperes. Two tubes, operating under the conditions shown for a
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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 inpul Lransformer considerations, refer to APPLI-
CATION on RCA-203-A/503-A,

The output transformer should be designed so that the resiste
ance lcad presented by the modulated Class C amplifier is reflected
as a plote~to-plate loud of 8800 ohme in the Class 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 3380 ohms, The ratio of the output
traoansformer is then “VYB80O %3350, or 1.62 to 1, step-down., If a
Class C amplifier operating at 2500 volts and 480 milliamperes is
used, the equivalent resistance is approximately 5200 ohms. In this
case, the transformer ratioc is 1.3 to 1, step-down. The transformer
should be designed with a core sufficiently large to avoid satura-
tion effects, which would impair the quality of the output. If the

_secondary is to carry the d-¢ 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 Ciass C radio-frequency amplifier, the RCA-
204-A/504-A may be used as shown under MAXIMUM RATINGS and TYPICAL
OPERATING CONDITIONS.

In Cilass B service, the plate voltage is unmodulated d.c. and
the grid excitation is radio-frequency moculated at audio fregquency
in one of the preceding stages. For this type of operation, the
plate dissipation should never be allowed to exceed 400 watts.

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 grid-
leak, nor from a rectifier, unless the latter has exceptionally good
voltage regulation. For Class C ftelegraph) service, grid bias may
be obtoined from a ¢grid leak of about 5000 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 grid
pbias is used, bias is on the tube only when r—f grid excitation is
applied. S8ince ¢grid bias values are not particularly critical,
correct circuit adjustment may be obtained with widely different
valuas. Por Class C {telephone) service, fixed bias is recommended
because it eliminates the problems of degeneration caused by a-¢
voltage variation developed across the biasing system,

The d-¢ grid current should never exceed 80 milliamperes. The
exact value will vary with individual tubes ard circuits.

At Ffrequencies as high as 3000 kc., the RCA-204-A/504~A may be
used at full ratings as shown under MAXIMUM RATINGS and TYPICAL OPER-
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ATING CONDITIONS. Although it is not constructed ifor operation at
higher fr-~quencies, satisfactory operation with reduced plate volt-
age and input powser has been obtained in experimental circuits at
frequencies as high as 15000 kilocycles. When the 204-A/S504-A s
operated at frequencies in excess of 3000 ke., the plate voltage and
power input should be reduced as the frequency is raised so that at
15000 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 required than can be obtained from

a single 204-A/504~A, two of these tubes may be used either in paral-
iel or in push-pull. See APPLICATION on the 203-A/503-A.

AVERAGE PLATE CHARACTERISTICS
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211/511

Oscillator, R-F and A-F Power Amplifier, Modulator

RCA~211/511 is a three-slectrode, general-purpose

tube. It may be used os an osciliator,

voliage.

transmitting

radio-frequency amplifier,
audio~frequency power amplifier as well as a Class A or B Modulator.
It is capable of giving high output with relatively low d-c plate

CHARACTERISTICS

FILAMENT VOLTAGE (A.C.)

FILAMENT CURRENT

AMPLIFICATION FACTOR

GRID-PLATE CAPACITANCE

GRID-FILAMENT CAPACITANCE
PLATE-FILAMENT CAPACITARCE

BULB (For dimensions, se@ page 5}

BASE (For socket connections,see page 5}

10.0 Volts
3.25 Amperes
12
14.5 ppf
[ ppf
5.5 ppi
T-18

Jumbo 4.Large Pin

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS

As A-F Power Amplifier and Modulator - Class A

B.C PLATE VOLTAGE

PLATE DISSIPATION

TYPICAL OPERATION:
Filament Voltage (A.C.}

D-C Plate Voltage 750 1000
Grid Voltage (approx.) -46 . ~61
"Peak Grid Swing (approx.) 41 56
D-C Plate Current 34 53
Load Resistance 3800 7600
Undistorted Power Output 5.6 12.0

1250 max.
75 max.

10
1250
-80
75
&0
9200
19.7

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.)

D-C Plate Voltage 1000
Grid Voltage (approximate) ~77
Static Plate Current {per tube) 10

Maximum-Signal Plate Curn(per tube) 160
Load Resistance (plate-to-plate} £90C
Nominal Power Cutput (2 tubes) 200

% Averaged over any asudlo-fregquency cycle.

-12a

1280 max.
175 max.
100 max,

10
1250
-100

10

160
9000
260

Volis
Watts

Volits

Volts

Volts

Volts
Milliamperes
Ohms

Watts

Volts
Milliamperaes
Watts

Volts

Volts

Volts
Milliamperes
Milliamperes
Chms

Wotts



As R-F Power Amplifier ~ Class B {Telephony)
{Carrier Conditions; fur use with a Nodulatson Factor up to 1.c)

D.C PLATE VOLTAGE 1250 max. Volts
D.C PLATE CURRENT 150 wmax., Milliamperes
PLATE DISSIPATION 100 mea. VWatts
R.F GRID CURRENT ' 6 mex. Anperes
TYPICAL OPERATION:
Filament Voltage (A.C.) 10 Volts
D.C Piate Voltage 1000 1250 Voits
Srid Voltage [approximate) ~77 -100 Volis
DwC Plute Current 130 106 Milliomperes
Peak Power Cutput 160 170 Watts
Nominal Carrier Power Cutput 40 41.5 Watrts

As Plate-Modulated R-F Power Amplifier - Class ¢ (Telephony)
{Carrier Condstions; for use with a Modulation Factor up tu 1.0}

D-C PLATE VOLTAGE 1000 wax., Volts
D.C PLATE CURRENT 175 max. Milliampares
PLATE DISSIPATION 67 max. Watts
R-F GRID CURRENT 6 max. Amperes
D.C GRID CURRENT 50 max. Milliomperes
TYPICAL OFERATION:
Filament Voltage [(4.C.) 10 Volts
D.C Plate Voligge 750 1000 Volts
Grid Voltage (approximate) -200 ~260 Volis
D.-C Plate Current 150 150 Milliamperes
D-C Grid Current** 35 35 Milliomperes
Driving Pawer** 12 14 Watts
Nominal Power Output &5 100 watts

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

D~-C PLATE VOLTACGE 1250 max. Volts
Dw.C PLATE CURRENT 17% max. Milliomperes
PLATE DISSIPATION 100 max. Watts
R.F GRID CURRENT 7.5 max. Amperes
D-C GRID CURRENT 5O mox. Milliamperes
TYPICAL OPLRATION:
Filament Veltage (A.C.) 10 Volts
D-C Plate Voltage 750 1000 1250 Volts
Grid Yoltage (approximate) =138 -175 ~225 Yolts
B-C Plate Current 150 150 150 Milliamperes
D-C Grid Current*¥ 18 18 ia Milliaomperes
Driving Power*# 5 & 7 datts
Nominal Power Output &5 100 130 Watts

*#Subject Lo wide variations depending on ihe impedstice ¢f vthe load circult. High
ilmpedance load clrcults regquire more grid current and driviag poser to  obtsln
the desired output. Low ijmpedance circuits need less grid current and driving
power, but sacrifice piate cir-ult efficlency. The Ariving stage should hdve a
tank circuit with good regulatiorn : nd should be cabable of delivering consider~
abiy more than the required driving power.
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" INSTALLATION

The dase of the RCA-211/511 fits the standard transmitting, foure
contact socket, such as thd 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 iiformation on installatjon of this type, refer
“to INSTALLATION on type 203-A/503-A.

APPLICATION

As g Class 4 audio-frequency ampiifier 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 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 filter network to aveid degenerative offects at the low audic
frequencies. Separate filament supplies are of course necessary for
each tube self-biased. When a group of 211/511'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 maoximum value of 75 watts. This may be accomplished
by means of a tapped "C" battery, or if self-bias is used, by means
of a variable cothode 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 series with each
grid lead, next to the tube mounting, te 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 modulater or sudio-frequency smplifier, two 211/
511's are used in a balanced circuit, each tube corducting only half
the time. The d-c plate current should never exceed 175 milliamperes
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.

Tor input transformer considerations refer to APPLICATION on
type 203-A/503-A,

The output i(ransformer 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 chms in the Class B stage, for the
1000-volt conditions. Since two 211/511°'s will modulate 400 watts,
a convenient Class C stage amplifier would be one operating at 2000
volts and 200 milliamperes. These conditions repreeent a resistance
of approximately 1COO0 ohms. The ratio of the output transformer is
then V1iOO000 -+~ 6900, or 1 to 1,20, step-up.The transformer should be
designed with a ceore 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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corg should be made larger and include an air-gap, to compensate for
the d-¢ magnetization current.

As o Closs B and Ciass C radio-frequency amplifier, the RCA-
211/511 may be used as shown under MAXIMUM RATINGS and TYPICAL OFER-

ATING CONDITIONS.

In Class B radio-frequency service, the plate voltage is un~
modulated d.¢, 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 grid bias of the 211/511 as Class B and C r-f amplifiers,

refer to APPLICATION for type 203-A/S03-A.

The d-¢ grid current should never exceed SO miiliamperes. The
exact value will depend upen individual tubes and circuits.

The 211/511 may be used ot full ratings as high as 6000 kilo-
cycles (50 metors). “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 freguencies, satisfactory
operation with reduced input has been obtained in experimental cir-
cuits as high as 30000 kilocycles. When the 211/811 is operated at
frequencies in excess of 6000 kc., the plate voltage and power input
should be reduced as the frequency is raised, so that at 30000 kec.
the plate current, plate dissipation, and d-c grid current will not
exceed 5O per cent of the maximum ratings as shown under MAXIMUM
RATINGS and TYPICAL OPERATING CONDITIONS.

If more r-f power output is required than can be obtained from
a single 211/511, 1two of these tubes may be used either in paraliel
or in push-pull. See APPLICATION on the 203-A/S0O3-A,

AVERAGE PLATE CHARACTERISTICS
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800

R~F Power Amplifier, Oscillator, Class B Modulator

The RCA-B00 is a three-electrode transmitting tube for use as a
rodio-frequency power amplifier or oscillator, particularly at the
higher radio frequencies; it may be used at full ratings 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.

CHARACTERISTICS
FILAMENT VOLTAGE (A.C.) 7.5 Volts
FILAMENT CURRENT 3,25 Amperes
AMPLIPICATION PACTOR 15
GRID-PLATE CAPACITANCE 2.5 puf
GRID-FILAMENT CAPACITANCE 1.75% ppf
PLATE~-FILAMENT CAPACITANCE 1.0 ppf
BULB (For dimensions, see page 10) S.21
CAPS (For connections, see pagelDd) Small Metal
BASE (For socket connections,see page 20) Medium 4-Pin Bayonet

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS

As A-F Power Amplifier and Modulator -~ Class B

DaC PLATE VOLTAGE 1250 max. Voltis
B.C PLATE CURRENT* 115 max., Milliamperes
PLATE DISSIPATION* 35 max. Watts
0-C PLATE INPUT* 85 max. Waits
TYPICAL OPERATION: (2 tubes)
Filament Voltage (A.C.) 7.5 Volts
D.C Plate Voltage 750 1000 1250 Volts
Grid Voltage (approximate) «40 -55 ~70 Volts
Static Plate Cur.{per tube} 13 14 15 Milliomperas
Max-Sig.Plate Cur{per tube) 108 80 65 Milliamperes
Load Res. (plate~to-plate} 6400 12500 210CG0 Chma
¥ominal Power Output (2 tubes)}90 100 106 Watts

As R-F Power Amplifier ~ Class B {Telephony)
{Carrier Conditivns; for use wilh a Modulation Factor up te 1.0}

D.C PLATE VOLTAGE 1250 max. Volts
D.C PLATE CURRENT 45 max. Milliamperes
PLATE DISSIPATION 35 mex. Watts
R.F GRID CURRENT 4 max. Amperes
TYPICAL OPERATION:

Tilament Voltage (A.C.) 7.5 Volts
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D.C Plate Voltage 750 1000 Volis

Grid Voltage (approximate) -40 ~55 Volts
D-C Plate Current 45 42 Milliamperes
Peak Power Output 40 56 Watts
Nominal Carrier Power Output 10 14 Watts

As Plate-Modulated R-F Power Amplifier - Class C (Telephony)

fCarrier Conditions; for use with a Modulation Fqctor up to 1.0)

D.C PLATE VOLTAGE 1000 max. Yolts
D~C PLATE CURRENT 80 max. Milliamperes
PLATE DISSIPATION 23 max. WYatts
R-F GRID CURRENT 4 max. Amperes
D-C GRID CURRENT 25 max. Milliomperes
TYPICAL CPERATION:
Filament Voltage [A.C.) 7.5 Volts
D-C Plate Voltage 750 1000 "Volts
Grid Voltage [(approximate) -150 - 200 Volts
D-C Plate Current 70 70 Milliamperes
BeC Grid Current** 15 15 Milliamperes
Driving Power*¥ 3 4 Watts
Nominal Power Output 15 50 Watts

As R~F Power Amplifier and Oscillator - Class ¢ (Telegraphy)
ey Down Conditions)

DC PLATE VOLTAGE 1250 maox. Volts
D-C PLATE CURRENT 80 max. Milliamperes
PLATE DISSIPATION : 35 max. Watts
R.F GRID CURRENT S max. Amperes
D.C GRID CURRENT 25 max. Milliamperes
TYPICAL OPERATION:
Filament Voltage (A.C.) 7.5 Voits
pC Plate Voltage 750 1000 1250 Volts
Grid Voltage [approximate) -100 -135 -17% Volts
D-C Plats Current 70 70 70 Milliamperes
B-C Grid Current®** 15 15 15 Milliamperes
Driving Power** 2 3 4 Watts
Nominal Power Output 15 50 65 Watts

=*Subject to wide varlatlons depending on the impedance of the load circult. High
impedance load circults require more grid current and driving power Lo obtaln
the deslired-output. Low lupedance clreults need less grid curreni and driving
power, but sacriflce plate circuit efficlency. The driving stage should have &8
tank clrecull with good regulatlon and shouid be capable of delivering consider-
ably 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 vertiw-
cal position, The filament terminals are connected to the two large
base ping; the grid and plate leads are brought out to separate
metal caps al the top of the bulb. Because of the relatively heavy
filomen! current taken by the BOO,the socket should make firm, large-
surface contact with the filament pins of the tube; heavy, well-
soidered leads should be used for the f{ilament circuit wiring.
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Flexitble leads should be used t¢ make cenneciions o The grid
and plate caps so that normel expansion will not place a strain on
the plass at the base of Lhe caps. Likewise, the caps shouid not be
aade 1o suppert cosls, condensers, chokes, etc. Under no circume
stances shoutd anything Ve suldered Lo the caps, as the heal of
soldering may crack the glass seals.. The flexibie leads should be
heavy enough to handle adequately the large, circulating r-F current
which flows al high frequencies.

The bulbd of this tube becomes very hol during continuous oper-
ation., Free circulation of air should therefore be provided. The
installation of all wires and conngctions should be made to allow at
least several inches of free space arcund the tube ir order to avoid
trouble from peak voltage effects. '

The filament of the BOO is preferably operated from an a.¢
source, although a d-c supply 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 ut 7.5 volts
Deviation from the rated voltage may result in a loss of filament
emission. With on a-¢ source, rheostat control should be placed in
the primary circuit of the filament transformer. In radio trans.
mitters during “"standby" periods, the filament should be maintainec
at its rated voltage.

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

The plate dissipation of the 8co (the difference belween inpul
and culput) should never exceed the valwes given under  MAYINUK
RATINGS and TYPICAL OPERATING CCOKNDITIOFS. At the rated maximum of
35 watts the plate does not show any color in the dark. To determine
this, all power switches should be cpened with the tube operating.
This 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 1liberated a large amount of gas,
the qctivity of the filament can semetimes 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 order
that the plate current can always be known. Under no condition
should the d-c plate current exceed the maximum values given under
MAX IMUM 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-¢ plate current reaches a value SO per cent greater
than normal.
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Heavy 1leads and conductors together with suitable insulation
should be used in all parts of the plate tank circuit, in order that
the losses due to the 1-f currents and voltages be kept at a mini-
mum, These losses are especially noticeable at the higher frequen-
cies.

Khen @ new circuit is being tried out vr when adjustnents are
being made, the plate voltage should be reduced in order to prevent
damage Lo the tube or associated apparatus in case Lhe circuit ad-
justments are imcorrect. It is advisable to wuse a protective re-
sistance v about 5000 ohms in series with the plate lead dursug
such adjustments.

The rated plate wvoltage of this tube 15 high encugh Lo be ex-
ceedingly dangerous to tine wuser. The greatest care shouid be taken
when handling or adjusting circuits, especiaily those in which the
plate tank coil and condeuser are at the d-¢ plate polential.

APPLICATION

As a Class 8 noduiatoer or audio-frequency amplifier, two RCA-
800'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 100C-
volt plate supply, are capable of modulating 100 per cent an input
of 200 watts to a Class C rodice-frequency amplifier.

*
For snput iransjormer considerations, see APPLICATION on RCA-
203-A/5C3-A,

The output transformer should be so designed that the resistance
load presented by the modulated Closs C amplifier is reflected as a
plate-to-plate load of 12500 ohms in the Class B stage, for the 1000~
volt conditions. Since two BOO's will modulate 20C watts, a cone
venient Class C amplifier would be one operating at 100C volts and
200 milliamperes. These conditions represent a resistance cf ap-
proximately 1COC 4 0.200, or 50CC ohms. The ratio of the output
transtormer is then 12500 + 50C0, or 1.59 to 1, step-down., If a
Class C amplifier operating at 2000 volts and 10C milliamperes is
used, the equivalent resistance is 2000C ohms; in this case the
transformer ratio is 1 to 1.27, step-up. Tre transformer should be
designed with a cors sufficiently large te avoid saturction 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 larger and include an ai.-gap to compensate for the
d~c magnetization current.

As a Class B and Class C radio~frequency amplifier, the RCA-BCO
may be used as shown under MAXIMUM RATINGS and TYPICAL CPERATING
CONDITIONS.

In Cluss B service, the plate voltage is unmodulated d ¢. and
the grid excitation is radic frequency modulated at audio tTequency
in one of the preceding stages, For this type of operation, the
plate dissipation should never be allowed to exceed 35 watts,
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Grid bias for the BCO as a Class B amplifier should be obtained
from a battery or other d-c¢ source of good voltage regulation. It
should not be obtained from a high-Tesistance supply such as a grids
leak, nor from a rectitier, unless the latter has exceptionally good
voltage regulation. For Class C {telegraph) service, grid bias may
be obtained from a g¢rid leck of about 10000 ohms,from a battery,from
a rectifier of good rtegulation, or from a self-biasing resistor
(preferably varicble} 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 bLias is used, bias is on the tube only as long
as the r-~f grid excitation is applied. For this reason, one of the
other rethods of obtaining grid bias is generally to be preferred
Since grid blas values are not particularly critical, correct cir-
cuit adjustment may be obtained with widely different values., For
Class C ftelephone) service, fixed biags is recommended because it
eliminates the problems of degeneration caused by a-c voltage vari-
ation developed ccross the biasing system.

The d=¢ grid current should never exceed 25 milliamperes. The
exact value will depend upon individual tubes and circuits.

At Jreguenmcies us high as 60 megacycles, 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 {reguencies between 90 and 200 megacycles ‘wgve-
lengths between 3-~1/3 and 1-1/% meters).

TREQUENCY 90 120 15C 200 Megacycles
PLATE VOLTAGE (max.)
Class B Telephony 1125 1CCo 87s 650 Veolts
Class C Telegraphy 1125 1000 875 650 Volts
Class C Telephony 00 8co 7C0 5C0 Volts

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

Tube Symbol and Top View
of Socket Connections,

PLATE-METAL TOP CAPC

Overall Dimensions

A 2-11/16" max.

B 6-3/8" max.

D ©Grid Connection
c Plate Connection
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TYPICAL PUSH-~PULL R-F AMPLIFIER CIRCUIT
CLASS ¢

TYPE 800 1(25
=

v Ly

Rz
—— e AR s

e

T0
. ANTENNA

LAY Y
1

i}

.

A

Lg

©;

{40 M.

ik
"(;8“
4

TYPE 800

c
i
L
™.
> 5 I(cs[ =
.5 VOLTS A.C. +150 VOLTS D.C.
Cg=2.5 MpIF (APPROX.JHIGH-VOLTAGE CONDENSER
C7=0.002 JF {3000 VOLT)
C§=0.002 Jf (RECENVING TYPE)
L3,C3= DEPENDENT ON ANTENNA & FEEDER DESIGMN
Ly= SEE TABLE }
Lp= SEE NOTE
L4 = RF CHOKE,EFFECTIVE AT FREQUENCY USED
® = POWER LINE CIRCUIT BREAKER
{NON-RECLOSING TYPE,SET TO OPEN AT 2i0 MA)

R = 1000 OHMS, 50 WATT

Ro= 30 OHMS, CENTER TAPPED

Ci= SPLIT-STATOR HIGH-VOLTAGE TRANSMITTING
CONDENSER (SEE TABLE 1)

Cp= SPLIT-STATOR LOW-VOLTAGE CONDENSER,
0.0005 jif PER SECTION

C4=25 J4F (500 VOLT ELECTROLYTIC FOR
MODULATED SERVICE ONLY)

Cs=0.01 pif (500 VOLT)

TABLE | (Design Dota for byl
FREQUENEY { ovc o | INSIDE DIA. | TURN # Cy
KILOCYCLES INCHES SPACING | MAX, Jif PER SECTION
28000 4 (1r2 578" 0,0002
14000 a 2i/2 a2t 0.0002
7000 14 3 /4 0.0002
3500 24 4 178" 0.0002
1750 20 [ /8" 0,0005
% ALL COILS OF 174" COPPER TUBING
4 SPACING 1S BETWEEN TURNS{NOT CENTERS)

NOTEZ Lp SAME AS L; BUT WOUND WITH N2i4 SOLID COPPER WIRE, SPACED THE
DIAMETER OF THE WIRE. CONDENSER RATINGS ARE D~C WORKING VOLTAGE.

5~METER PUSH-PULL OSCILLATOR CIRCUIT

ANTENNA (A}
"3&__l TYPE 800
.L (X}
Cy
( v

1
+H50 VOLTS -8

140 MA.

A =Negid SOLID WIRE, 80 LONG EACH HALF
Li=4 TURNS | /4" COPPER TUBING SPACED 172
2°INSIDE DIAMETER
La=UNITY COUPLED" GRID COIL, THREADED THROUGH
Lj; N2l4 WIRE,EXTRA HEAVY RUBBER INSULATED-
A 1331 TURN N214 SOLID WIRE, 2"DIA, SEE NOTE
Ci=SPLIT STATOR TRANSMITTING CONDENSER,

80

M. PER SECTION

C2 20001 JJIF, 3000 VOLTS(D-C WORKING VOLTAGE)

€3=0.001 Ppf,

250 VYOLT

Ry=30 OHMS, CENTER TAPPED
Rz =t000 'OHMS, 50 WATT

NOTED TOTAL LENGTH OF WIRE IN La IS 16 (INCLUDING CORNNECTIONS

TO ANTENNAL L3 15 PLACED IN EXACT CENTER OF L7 (T
SHOULD BE INSULATED SO THAT THE HIGH D-C PLATE
VOLTAGE ON L¢ CAN NOT BE ACCIDENTLY APPLIED TO ANTENNA,
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CLASS B MODULATOR

1007 MODULATION OF 180 WATTS INPUT TO R-F AMPLIFIER

TYPE 243 TYPE 8GO
T
[8
INPUT T2 TO R-F
58 v, AMPLIFIER
- o
{thld
(n3%E2)
NOTE 2
\
Ry L
) u
€4
30 YO 170 MA.
T 4298w L
{SEE NOTE 1) |
€, =8, ogu {400 voLTS) Ra= 40000 OHMS [2 WATT}
Cp=0.0 zgu FIXED mcuuoo YOLTS} Te =PUSH-PULL INPUT TRANSFORMER
c,-a 10 8 Jaf (1500 VOLTS Tg% 2,5V, SAMP, FILAMENT TRANSFORMER

M!LLIHENRIES:&M M., R-F CHOKE

-G MILLIAMMETER {0~200 MA. RANGE )

Ry SELF-BIASING RESISTOR.375 OtiS (10 WATT)

NOTE i1 THIS VALUE INCLUDES PROPER C-BIAS VOLTAGE

T3 CLASS 8 INPUT TRANSFORMER
’l’-‘! TS5 Ve, 8,5 AMP, FiLAMENT TRANSFORMER
TS=CLASS B OUTPUT TRANSFORMER

NOTE 2! THE BIAS SUPPLY FOR THE 8005 MUST HAVE A LOW TMREDANCE! AT AUOIC FREGUENCIES,

BAYTERY BIZS 15 DESIRABLE.

AVERAGE PLATE CHARACTERISTICY

o

T ™
TYPE RCA-80C
E¢= T8 VOLTS D.C.

(%3
b,

&

x
75

X

A
7,

SN

R
D’o"

PLATE(1}, JOR GRIG{IC) MILLIAMPERES
2
Q

w
-3

=5

Va
2
pd

%

\“\,,
g

’s,)
N
W
W
N

.X

[}
PLATE VOLTS
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Oscillator, R«F and A-F Power Amplifier, Modulator

RCA-.801 is a three-electrode transmitting tube well suited for
use at high radio frequencies. It may also be used as an audio-fre-
quency amplifier and modulator. The internal structure of this tube,
together with the use of a ceramic base provides for {ull-rating
operation at frequencies as high as /0 megacycles.

CHARACTERISTICS

FILAMENT VOLTAGE (A.C. or D.C.) 7.8 Volts
FILAMENT CURRENT 1.25 Amperes
AMPLIFICATION FACTCR 8

GRID-PLATE CAPACITANCE 6.0 ppf
GRID-FILAMENT CAPACITANCE 4.5 ppf
PLATE~FILAMENT CAPACITANCE 1.5 ppf
BULE (For dimensions, see page &) 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 600 max. Volts
PLATE DISSIPATION 2C max. Watts
TYPICAL OPERATION:
Filament Voltage (A.C.) 7.5 7.5 7.5 Volts
D.C Plate Voltage 415 5C0 600 Volts
Grid Voltage (approximate) -39 -45 -55 Volts
Peak Grid Swing 34 40 SO Volts
O-C Plate Current 18 24 0 Milliampares
Plate Resistance SO00 460C 4300 Chms
Mutual Conductance 1600 1725 1840 Micromhos
Load Resistance 10200 80C0 7800 Chms
Undistorted Power Output 1.6 2.3 3.8 Watts
As A-F Power Amplifier and Modulator - Class B
D.C PLATE VOLTAGE 600 max. Volts
D-C PLATE CURRENT* 70 max. Milliamperes
PLATE DISSIPATION® 20 max, Watts
TYPICAL OPERATION: (2 tubes)
Tilament Voltage (A.C.) 7.5 7.5 7.5 Volts
D-C Plate Voltage 400 SO0 600 Volts
erid Voltage (approximate) -S5O -60 -75 Volts
Zero-Sig.Plate Cur. [per tubs) 4 4 4 Milliamperes
Max,.-Sig.Plate Cur, (per tube) 65 65 65 Milligmperes
Load Resistance (per tube] 150C 2000 2500 Ohms
Effective Load Resistance
{plate-to-plate} 6000 8000 10000 Ohms
Power Output,Approx. (2 tubes) 27 36 45 Watts
sAveraged over any audlo-frequency cycle,
1
@ 1934 RCA RADIOTRCON CO., INC. BO1~-8-34



As R-F Power Amplifier ~ Class 8 (Telephony)
tCarrier Conditions; for use with o Kedulation

D-C PLATE VOLTAGE
D-C PLATE CURRENT
PLATE DISSIPATION
R-F GRID CURRENT

TYPICAL OPERATION:

Filament Voltage (A.C.) 7.5
D-C Plate Voltage 500
Grid Voltage (approximate) - 60
O-C Plate Current 45
Peak Power Output (approximate) 4
Carrier Power Output (approximate) 6

Factor up

600 max.
SO max.
20 max.

4 max,

7.5
600
~75
45
0
7.5

to 1.0}

Volts
Milliamperes
Watts
Amperes

Volts
Voits
Volts
Milliamperes
Watts

Watts

As Plate-Modulated R-F Power Amplifier - Class C {Telephony)

{Carrier Conditsons; for use with a Nodulation

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

Filament Voltage (A.C.) 7.5
D-C Plate Voltage 400
Grid Voltage {approximate) -150
D-C Plate Current S5
D-C Grid Current** 15
Driving Fowers* 4.0
Power Ouiput (approximate) 14

Factor up

SOC max.
60 max.
13.5% max.
4 max.
15 max.

7.5
500
-190
55
15
4.5
18

to 1.0}

Volts
Milliamperes
Watts
Amperes
Milliomperes

Volts
Volts
Volts
Milliamperes
Milliamperes
Watts
Watts

As R-F Power Amplifier and Oscillator - Class C (Telegraphy)

{Key Down Conditions)

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

Filaoment Voltage (A.C.) 7.5
D.C Plate Voltage 500
Grid Voltage (opproximaie) -125
D-C Plate Current 65
D.C Grid Current** 15
Driving Power** 3.5
Power Output {approximate) 20

600 max.
70 max.
20 max.

S max.
15 max.

7.5
600
-1%0
65
15

4

25

Volte
Milliamperes
Watts
Amperes
Milliamperes

Volts
Volts
Volts
Milliamperes
Milliamperes
Watts
Watts

% Subject to wide variations depending on the impedance of the losd circult, High
ixpedance losd circults require sore grid curreat and driving power Lo obtain
the desired ocutput. Low impedance circults need less grid current and driving

The driving stage should

have a tank circult of good regulation and should be capable of delivering ¢on-

power, but plate circuit efficiency is sacrificed.

siderably more than the required driving power,
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INSTALLATION

The base pine of RCA-801 fit the standard, four-contact socket,
which 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
filament pin openings one vertically above the other.

The buld of this tube becomes very hot during continuous oper-
ation. Free circulation of air, therefore, should be provided. Care
should be taken that the bulb does not come in contact with any me-
tallic object nor be subjected to the drope or spray of liquid. The
installation of all wires and connections should be made to allow at
leust several inches of free space around the tube in order to avoid
puncture of the glass due to peak-voltage effects.

The filament of the 801 is of the thoriated-tungsten type. For
filament sexcitation, it is g@generally more convenient to use an G=c
scurce, although a d.c supply may be used. The filament transformer
should have a power rating sufficient to supply the current necessa-
ry for the filament of the 801, at the rated voltage. A voltmeter
should be connected permanently across the filament circuit at the
socket terminals 8o 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 result in a loss of filament emission. In radio transmitters
during “standby® periods, the filament should be maintained at ite
rated voltage.

The prid return and the plate return should be connected to Lhe
center top on the filament winding of the transformer, or to the mid-
point of a center-tapped resistor acrosa the filament terminals, In
cases where d.¢. is used on the filament, thaese returns should be
connected to the negative fllament terminal.

The plate dissipation of the 8or (the difference between input
and output) should never exceed the maximum value given under ¥AKI-
MUK RATINGS ond TYPICAL OPERATING CONDITIONS. The plate should not
show 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 reflections from the 1lighted filament which
would otherwiee interfere with the observation.

Overheating of the 801 by severs overlood maoy decrease filament
emission. Unless the overload has liberated a larga amount ¢f gas,
the activity of the filament can sometimes be restored by operating
the filament at rated wvoltage for ten minutés or more with no volte
age on the plate or grid. This process moy be accelerated by rais-
ing the filament voltage to 9 volte (mot highar) for a few minutes.

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

Whern o new 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 protective resistance of about
3000 ohms in series with the plate lead during such adjustments.

The rated plate wvoltage of this tube is high enough to be dan-
gerous to the user. Care should be taken when handling or adjusting
circuits,especially thase in which the plate tank cosil and condenser
are at the d-c plate potential.

APPLICATION

As a Class 4 audio-frequency amplifier or modulator, RCA-801 is
capable of delivering 3.8 watts of audio-freguency power with very
low distortion. Typical operating conditions are shown under MAXIMUM
RATINGS and TYPICAL OPERATING QONDITIONS.

Grid bigs for Class A service may be obtained from a separate
veltage source or by means of the voltage drop in a resistor con-
nected in the negative plate-return lead (self-bias).The proper value
of this resistor for use with a single tube is 1335 ohms at a plate
voltage of 500 volts and 1835 ohms at o plate voltage of 600 volts.
When a group of BOl's is operated in parallel, it is 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 20 watts. This may be accomplished by means of a tapped “C* bat-
tery, or 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
affects at low audio frequencies.

In caBes where the input circuit to the 80l is resistance or
impedance coupled, the resistance in the grid circuit should not be
made too high. A resistance value of 0.5 megohm for one 801l is the
recommended maximum when self-bias is used. Without self-bias, the
grid resistance should not exceed 10CCO0 ohms.

It more audio output 1s desired than c¢an be obtained from a
single RCA-801, two 801's may 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 con-
nection will give over twice the output at the same grid bias but re-
quires twice the input signal. When two 801'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-bigsing resistor may be omitted. When a number of
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tubes are operated in parcllel, o non-inductive resistance of 10 to
100 ohms should be placed in series with each grid leod, next to the
tube socket, to prevent parasitic oscillations.

An output device should be used to transfer audio power effic-
iently from the RCA-BOl to the voice coil of the repreducing unit,te
the next audio stage, or to the modulated r-f amplifier stage.

As a Class B modulator or audio-frequency amplifier, two RCA.
801°'s are used in a balanced circuit, each tube conducting only half
the time. The d-c¢ plaote current should never exceed 70 miiliamperes
per tube. If an output tronsformer efficiency. of 90 per cent is
assumed, two tubes, operating under the conditions shown for a 600
volt plate supply, are capoble of modulating 100 per cent an input
of approximately 80 watts to a Class C radio-frequency ampiifier.

The input transformer should be designed to give good frequency
response when operated into an open circuit, such gs that represent-
ed by the ¢grid circuit of the Claas B stage when the signal ompli-
tude is smail. It should alsc be designed to handle the required ine
put power for a strong signal.

The output transformer should be so designed that the resistance
load presented by the modulated Claess C amplifier is reflected as g
plate-to-plate load of 10000 ohms in the Class B stage, for the 400
volt conditions, Since two BOl's will modulate B8O watts, a conven
ient Class A amplifier would be one operating at 600 volts and
approximately 133 milliamperes. These conditions represent a resist.
ance of approximately 600 + O.133, or 4510 ohms. The ratic of the
output transformer is then +VICGKO + 4510, or 1.49 to 1, stop~down,
I1f a Class C amplifier cperating at 1000 volts and B8O milliamperes
is desired, the eoquivalent resistance is 12500 ohms; in this case
the transformer ratio is.l to 1.12, step-up. The transformer should
be designed with o core sufficiently large to aveid soturation of-
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 madé larger and include an air-gap to compensate for
the d-¢ magnetization current.

As a Class B or Class C radio-frequency amplifier, the RCA-801
may be used as shown under MAXIMUM RATINGS and TYPICAL OPERATING CON-
DITIONS.

In Class B rodio-frequency saervice, the plate is supplied with
unmodulated d-¢c voltage ond the g¢grid is excited by r-f voltage modu~
lated at audioc frequency in one of the preceding stages, For this
type of operction, the plate dissipation should never exceed 20
wattis.

Grid bias for the 801 as a Class B r-f 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 exceptionally good
voltage regulation. For Class C ftelegraphl service, 9rid bias may
be obtained from a grid leak of about 10000 ohms, from a battery,
from a rectifier of ¢good regutation, or from a self-biasing resistor

-5



{preferably variable) by-passed with a suitable condenser. The self-
biasing method is especially deésirable due to the fact that the grid
bias is automatically regulated and that there is little chance of
the plate current becoming daygarously high either with or without
r-f grid excitation. When the grid-leak method of obtaining grid
bias is used bias is8 on the tube only whea r~f grid excitation is
applied, Since grid-bias values are not particularly eritical, cor-
rect circuit adjustment may be obtained with widely different values
For Class C (telephone) service, f{ixed bias is recommended because
it eliminates the problems of degenerction cgused by a-c voltage
variation developed across the biasing system.

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

The BOl may be used at full ratings as high as 60000 ke. At
higher frequencies, the d-c input power should be decreased. The
tabulation below shows the maximum plate wvoltage values to be used
at frequencies between 60 and 150 me. (5 to 2 meters).

FREQUENCY &0 90 120 150 Megacycles
PLATE VOLTAGE (max.)
Class B Telephony 480 360 310 260 Volts
Class C Telegraphy 600 455 150 3130 Volts
Class C Telephony 480 360 310 260 Volts

If more power output is required than can be obtained from a
single 801, two of these tubes may be used either in parallel or in
push-pull, The parollel 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 wvoltage; with either ¢onnection 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 are in series
This reduction 1is 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 ohme should be placed in series with
the grid lead of each tube, close to the socket terminal, to praevent
parasitic oscillations.
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802
R=F Power Amplifier Pentode

RCA-B802 1is 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 sepdarate seal at the top of the bulb to
maintain low grid-plate capacitance. Neutralization to pravent feed-
back and self-osc¢illation is generally unnacessary. The suppressor
and the special internal shield of the 802 are connected teo indi~
vidual base pins,

TENTATIVE CHARACTERISTICS

HEATER VOLTAGE {(A.C. or D.C.) 6.3 Volts
HEATER CURRENT 0.95 Ampere
MUTUAL CONDUCTANCE, For plate cur. of 20 ma. 2250approx. Micromhos
GRID-PLATE CAPACITANCE O.15 max, upt
SCREEN~PLATE CAPACITANCE 0.5 upf

INPUT CAPACITANCE 12 pui
OUTPUT CAPACITANCE 8.5 ppf

BULBE (For dimensions, see page 8) 9T-~16

CAP (For connection, see page 7) Small Metal

BASE (For socket connections, see page 7} Medium 7-Pin Bayonet
MAX IMUM RATINGS and TYPICAL OPERATING CONDITIONS
As R-F Power Amplifier - (lass B Telephony

Carrier Conditions; for use with a HModulaetion Factor up to 1.0

D-C PLATE VOLTAGE 50 max. Velts
D-C SCREEN VOLTAGE {Grid No.2) 250 max. Volts
D-C SUPPRESSOR VOLTAGE (Grid No.3) 40 max. Volts
D—~C PLATE CURRENT 30 max. Milliamperes
PLATE DISSIPATION 10 max. Watts
SCREEN DISSIPATION 4 max. Watts
TYPICAL OPERATION:
D-C Plate Voltage 400 SCO Volts
D-C Screen Voltage 150 200 Volts
D-C Grid Volt.,Approx. {Grid No.l) -22 -28 Velts
Suppressor Connected to cathode at socket*
Internal Shield Connected to cathode at socket
Peak R-F Grid Voltage [(approx.)}** 70 63 Volts
D~-C Plate Current 25 5 Milliamperes
b~-C Screen Current 6.5 7.0 Milliamperes
Screen Resistor 3850C 43000 Ohms
Driving Power {approximate)** 0.5 ©.18 Watt
Peak Power Output (approximate)** 11 14 Watts
Carrier Power Output (approximate) 2.75 3.5 Watts

* Applylng 4 positive veltage {40 volts max.,) t¢ the suppressor glves slightly
tnereased gutput,

%% At crest of a~f cycla,
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As Suppressor~Modulated R~-F Power Amplifier = Class C Telephony

Carrier Conditions; for use with a Nodulation

D-C PLATE VOLTAGE
D-C SCREEN VOLTAGE {Grid No.2)
D-C PLATE CURRENT

Factor up

500

max.
Mmax.
max.

to 1.0

Volts
Volts
Milliamperes

D-C GRID CURRENT 7.8 max, Milliamperes
PLATE DISSIPATICN 10 max. Watts
SCREEN DISSIPATION 6 max, Watts
TYPICAL OPERATION:
D~C Plate Voltage - 400 500 500 Volts
D-C 8Screan Voltage 150 20 00 Volts
D-C Grid Volt.,Approx.(Grid No.1} -as5 90 =90 Volts
D-C Suppressor Voltage, Approx.
{Grid No.3) ~40 -~53 -45 Volts
Internal Shield Connected to catnode at socket
Peak A~F Suppressor Volt. {approx,) 40 53 65 Volts
Peak R-F Grid Voltage (approx.} 125 128 125 Volts
D~C Plate Current 18 20 22 Milliamperes
D-C Bereen Current 28 28 28 Milliamperes
Screan Resistor 2000 10700 10700 Ohms
D~C Grid Current 7.5 5.0 4.5 Milliamperes
Driving Power (approx.) 0.9 0.6 0.5 Watt
Peak Power OCutput (approx.)}** 8 12 14 Watts
Carrier Power Output (approx.]} 2 3 3.5 Watts

As Grid-Modulated R-F Power Ampiifier - Class C Telephony

Carrier Conditions; for use with a Hodulation Factor up to 1,0

D-C PLATE VOLTAGE 500 max. Volts

D-¢ SCREEN VOLTAGE (Grid No.2) 250 max. Volts

D-C SUPPRESSOR VOLTAGE (Grid No.3} 40 max. Volts

D.C PLATE CURRENT 30 max, Milliamperes

PLATE DISSIPATION 10 max. VYatts

SCREEN DISSIPATION 4 max., Watts

TYPICAL OPERATION:
D.C Plate Voltage 400 500 Volts
D-C Screen Voltage 150 00 Volts
p-C Grid Volt., Approx. {Grid No.l} -105 -130 Volts
Suppressor Connected to cathode at soccket*
Internal Shield Connected to cathode at socket
D-C Plate Current 25 25 Milliamperes
D-C Screan Current 7.5 8 Milliamperes
Screen Resistor 33400 37500 Ohms
D-C Grid Current 2 1 Milliamperes
Peak R-F Grid Voltage (approx.) 125 145 Volts
Peak A~T Grid Voltage fapprox.) 40 50 Volts
Driving Power, R~F (approx.)** 1 0.8 Watt
Peak Power Qutput {approx.)** 12 16 Watts
Carrier Power Output {approx.) 3 4 Watts

* Appl¥ing s positive voltage (40 volLs max,) G0 the suppressor gives slightly

in¢reaged output.
*% AL crest of a~{ Cycle.
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As R~F Power Amplifier and Oscillator - Class C Telegraphy
Key-down Conditions

D—C PLATE VOLTAGE 5C0 max. Volts
DwC SCREEN VOLTAGE (Grid No.2) 250 max. Volts
D~C SUPPRESSOR VOLTAGE (Grid No.}) 40 max. Volts
D~C PLATE CURRENT 60 max, Milliamperes
D-C GRID CURRENT 7.5 max. Milliamperes
PLATE INPUT 25 max. Watts
PLATE DISSIPATION 10 max. VWatts
SCREEN DISSIPATION 6 max. Watts
TYPICAL OPERATION: ‘
D-C Plats Voltage 40C 500 500 Volts
D~C Screen Voltage 00 200 250 Volts
Grid Volt., Approx.(GridKe.l}) ~100 ~100 -1O0 Volits
D~C Suppressor Voltage o o 40 Volts
Internal Shield Connected to cathode at socket
D-C Plate Current 45 45 45 Milliamperes
D—~C Screen Current 25 22 12 Milliamperes
Screen Resistor 8000 13700 20000 Chms
D~C Grid Current 7 6 2 Milliamperes
Peak R-F Grid Voltage (approx.) 155 158 135 Voltsa
Driving Power {approx.) 1.1 0.9 0.2% Watt
Power Output (approx.) 10 14 16 Watts
INSTALLATION

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 lsad should be used to
make connection to the plate cap so that a strain will not be placed
on the glass at tha 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 c¢rack 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 BO2 is designed to operate at 6.3 volts. The
heater supply may be eithar 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 voliage
for convenience in promptly resuming transmission.

The cathode circuit of the RCA-802 should be connected to the
elactrical mid-point of the heater circuit when the heater is oper-
ated from an a-c supply. VWhen the heater is operated from a d-c
aource, the cathode circuit is tied to the negative heater supply
lead. 1In circuits where the cathode is not directly connected to
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the heater, the potential difference between them should not exceed
100 volts. If the use of a large resistor is necessary between
heater and cathode in some circuit designs, it should be by-passed
by a suitable filter network to avoid the possibility of hum.

The plate dissipation of the 8oz {(the difference between plate
input and power output! should never exceed the maximum value given
under NAXINUK RATINGS and TYPICAL OPERATING CONDITIONS. At these

maximum values , the plate shows no color,

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

The screen voltage maybe obtained either from a separate source,
from a potentiometer, or from the plate supply through a series re-
sistor. In the latter case, the resistor should have a value suf-
ficient to drop the high voltage to a value which is within the maxi-
mum screan 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 8000 ohms is shown for the 400-
volt plate voltage condition. For this condition, the d-c screen
current is ©.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 % 0.015, or 8000 chms.

Suppressor voltage for the RCA-802 may be obtained from any
suitable d-c supply. In cases where the suppressor draws current,
the supply should be a battery or other d-c source of good regula-
tion.

The 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 o~f potential. In most cases, this con-
nection will be made to the cothode or suppressor terminal.,

Adeguate shielding and isolation of the input circuit and the
output circuit are necessary if optimum results are to be obtained.
If an external shield is employed with the 802, 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 shiseld. 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 pessible by
the use of a by-pass condenser.

In order not to exceed the maximum ratings given under MAXIMUM
RATINGS and TYPICAL -OPERATING 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 averagé value of voltage for each electrode should then be chosen
so that under the usual voltage variations the maximum rated volt-
ages will not be exceeded.

When a new circuit 1is tried or when adjustments are made, the
plate voltage should be reduced in order io prevent damage 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 with the common negative high-voltage lead during
such adjustments.

The rated plate voltage of this tube is high enough to be ex—
ceedingly dangerous to lthe user. Great care should be taken during
the adjustment of circuits, especially those in which the plate tank
coil and condenser are at the d-c¢ plate potential.

APPLICATION

As a Class B radio-frequency amplifier, RCA-802 may be used as
shown under MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS. Grid
No.l is the control-grid; grid No.Z is the screen; and grid No.3 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 <udio 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 ¢f good regula-
tion, It should not be obtained from a high~resistance supply such
as a grid-legk, nor from a rectifier, wunless the latter has ex-
ceptionally good voltage regulation.

As a suppressor-modulated Class C r-f amplifier, RCA-B802 may be
used as shown under MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS,
Grid No.1 is the control grid; grid Ro.2 is thes screen; and grid No.}
is the suppressor. The intarnal shield is connected to cathode at
thé socket. Grid bias for this service may be obtained in the same
manner as for Class C r-f telegraph service. Suppressor bias may be
obtained from a battery, or a bleeder tap on the high-voltage supply.

As a grid-modulated Class C r-f amplifier, RCA-BO2 may be used
as shown under MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS. Grid
No.l is the control grid; grid Ko.2 is the screen: and grid No.3 is
the suppresseor 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 veltage and
the grid bias is modulated at audio-frequency, Grid bias for 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~f amplifier for telegraph service, RCA-802 may be
operated as shown under MAXIMUM RATINGS and TYPICAL OPERATING CON-
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DITIONS. Grid No.1 is the control grid; g¢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 SO0 volts may be used provided the d-c plate current is
reduced so that ths maximum plate input rating of 25 watts 1is not
exceeded. Grid bias for Class C telegraph service may be obtained
from a grid leak of 20000 to 50000 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 eithaer
with or without r~f grid excitation. When the grid-leak method of
obtaining g¢grid bias is used, bias is on the tube only when r-f exci-
tation s applied. Since grid-bias values are not particularly
critical, correct circuit adjustment may be obtained with widely
different values.

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

The 802 may be used in all recommended classes of service at
full ratings as high as 30000 ke, At higher frequencies the d-c
plate voltage, ond consequently the d-c plate input, should be re-
duced as the frequency is raised. Special attention shouwld be given
to adequate ventilation and the maintenance of nermal ambient temper~
atures. The tabulaiion below shows the maximum plate voltage values
to be used at frequencies between 3 and 60 mc. (10 to S meters).
The Maximum Plate Input values apply only for Class C Telegraph
service.

FREQUENCY 0 45 &0 Megacycles

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

MAXIMUM PLATE INPUT
{Class C Telegraph Service Only) 25 18 14 Watts

If more power output is required than can be obtained from a
single BO2, 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; thae push-pull connection requires twice
the r-f excitation necessary to drive a single tube. With 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-802's are operated in parallel, a non-
inductive resistance of 10 to 100 ohms should be placed in series
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with the grid lead of each tube, <close to the socket terminal, to
prevent parasitic oscillations.

As a pentode oscillator {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
capacity, to introduce external feedback. This may be done by the
use of a small condenssr of 2 to 3 ppf connected betwsen control
grid and plate.

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

TRANSMITTING CIRCUIT DIAGRAM
SHOWING USES OF TYPE 802 R-F POWER PENTODE
CRYSTAL~CONTROLLED
CECHLLATOR MUE\PLE&/.&M_PL!FIER AMPLFIER
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84|
R-F Power Amplifier, Oscillator, A-F Yoltage Amplifier

RCA.841 is a three-electrode tube of the high-mu type. It is
particularly useful in radie amateur transmitters as a radio-frequenw
¢y doubler, r-f power amplifier and oscillator [(aself-excited or
crystal-controlled)., It may olso be used as an amplifier in resist-
ance-~coupled a-f circuits,

CHARACTERISTICS
FILAMENT VOLTAGE (A.C. or D.C.) 7.5 Volts
FILAMENT CURRENT 11,25 Amperes
GRID-PLATE CAPACITANCE 7 ppi
GRID-F ILAMENT CAPACITANCE 4 pnt
PLATE-FILAMENT CAPACITANCE 3 wpf

BULB (For dimensions, see page 28 ) 817
BASE (For socket connections, see page 28 ) Madium 4-Pin Bayonet

MAX IMUM RATINGS and TYPICAL OPERATING CONDITIONS
As A~F Voltaae Amplifier (Resistance-Coupled} - Class A

PLATE VOLTAGE 42% max. Volts
PLATE SUPPLY VOLTAGE* 1250 max. Volts
PLATE DISSIPATICN 12 max. VWatts
TYPICAL OPERATICN;
Filoment Voltage (D.C.) 7.5 Volts
Plate Supply Voltage* 425 1000 Volts
Grid Veltage ({approximate) -6 ~9 Volts
Load Resistance 250000 25C00C Chms
Plate Current 0.7 2.2 Milliamperes
Plate Resistance 63000 40000 Chms
Amplification Factor 30 ple]
Mutual Conductance 450 750 Micromhos
Peak Grid Swing (approximate) [ g Volts
Undistorted Voitage OCutput 126 228 Volts
As A-F Power Amplifier and Modulator - Class 8
D.C PLATE VOLTAGE 415 mex. Volts
D-C PLATE CURRENT?** 6C max. Milliamperes
PLATE DISSIPATION®** 1% max. Watts
FLATE INPUT** 2% max. Watts
TYPICAL OPERATION: (2 tubes)
Filament Voltage (D.C.} 7.5 Volts
D-C Plate Voltage 350 425 Volts
Grid Voltage {approximate) -5 -5 Volts
Static Plate Cur. (per tube) 3.8 6.5 Milliamperes
Max.-Signal Plate Current{per tube} 57 60 Milliamperas
load Resistance (plate~to-plate) 5200 7000 Chms
Nominal Power Output (2 tubes) 21 28 Watts

* Voltage effective ab plate ls less than suUpply voliage Ly an amount equel Lo
voliage drop in load resistance.

skAveraged over any audlo-freqguency cycle.
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ks R-F Power Amplifier - Class B {Telephony)
(Corrier Conditions; Sfor use with a Nodulation Factor up to 1.0}

D-C PLATE VCLTAGE 450 max. Volts
D.C PLATE CURRENT 5Q mex. Milliamperes
PLATE DISSIPATION 15 max, ¥Watls
R-FP GRID CURRENT 4 max. Amperes
TYPICAL CPERATION:
Filament Voltage (&.cC.) 7.5 Volts
D-C Plate Voltage , 350 45C Volts
Grid Voltage (approximate)#¥ -9 ~-12 Volts
D-C Plate Current 43 36 Milliamperes
Poak Power Cutput 12 16 Watts
Nominal Carrier Power Output 3 4 Watts

As Plate-Modulated R-F Power Amplifier = Class C (Telephony)

{Carrier Conditions, for-use with a Modulation Factor up to t.e)

D.C PLATE VCLTAGE A% max. Volts
D-C PLATE CURRENT 60 max. Milliamperes
PLATE DISSIPATION 10 max. Watts
R«F GRID CURRENT 4 max. Amperes
D-C GRID CURRENT 20 max. Milliamperes
TYPICAL OPERATICN:
Filament Voltage (A.C.) 7.5 Volts
D-C Plate Voltage 250 350 Volts
Grid Voltage (approximate)# -2 ~36 Volts
D-C Plate Current 5C sC Milliamperes
D~C Grid Current## 18 18 Milliamperes
Driving Powar## 1.5 1.78 Watts
Mominal Power Cutput 7.5 11.5 Watts

As R~F Power Amplifier and Oscillator - Class C (Telegraphy)
(Key Down Conditions!

D-C PLATE VCLTAGE 450 max. Volts
D.C PLATE CURRENT 60 wax. Milliamperes
PLATE DISSIPATICN 15 max. ¥Watts
R.F GRIC CURRENT S max. Amperes
DeC GRID CURRENT 20 max, Milliamperes
TYPICAL CPERATICN:
Filament Veoltage (A.C.) 7.5 Volts
D.C Plate Voltage 350 450 Volts
Grid Veltage [(approximatel}# ~24 -32 Volts
D.C Plate Current 50 50 Milliamperes
D-C Grid Current## 12.5 12.5 Milliamperes
Driving Fowoer## 1.0 1.25% Watts
Nominal Power Cutput iC.0 14 Watts

f Orid voltages are given with respect to the mid-point of filament operated
OR 8.C. If d.c. 1s used, each stated value of grid volimge should be de-
creased by 4.5 volts and should bLe referred to Lhe negative end of the flla~
ment.

##Subject to wide variatlions depending on the lmpedance of the load circuit.
High 1mpedance 1oad circults require more grid current and driving power to
obtaln the desired cutput, Low lzpedance circuits need less grid current
ahd drivicg power, but sacrifice plate circult efficiency. The driving stage
should bhave a4 tabk cirguit with good regulation and should be capable of
delivering considerably more Lhan the required driving power,
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INSTALLATION

The base pins of the 841 fit the standard 4-contact socket. The
socket should be installed so that the tube will operate in a verti-
cal position with the base down. 1If it is necessary to place the
tube in a horizontal position, the socket should be mounted with the
filament-pin openings one vertically cbove the other.

The buib of this tube becomes very hot during continuous oper-
ation, Free circulation of air should therefore be provided,

The filament of the RCA-841 should be operated preferably from
an a-¢ source, although a d-c supply may be wused. A suitable volt-
metor should be connected permanently across the filament circuit at
the socket terminals 8o that the filament voltage can be maintained
at 7.% 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 grid 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 filament terminal.

The plate dissipation of the 841 (the difference between inpui
and output) should never exceed the values given wunder MNALINUN
RATINGS and TYPICAL OPERATING CONDITIOKS. 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-84) by severe overload may decrease fila-
ment emission. Unless the overload has liberated a large amount of
gas, the activity of the filament can sometimes 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 wvoltage to 9.0 volts (not higher) for a few minutes.

A dec 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,

When a new circuit is being tried out or when adjustments are
being made, the plate woltage should be reduced in order to prevent
damage to the tube or associated apparatus in case the circust ad-
justments are sncorrect. It is advisable to use g protective re~
sistance of about 3000 ohms inm series with Lhe plate lead during
such adjustments,
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APPLICATION

As an audio-frequency voitage amplifier {Class 4) in resistance-
coupled circuits, the 841 should be coperated according to the condi-
tions given 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 self-biasing resistor shurted
by o large condenser. Separate filament Bupplies are of course
necessary for each tube self-biased. When a group of 841's is oper-
ated in parallel, it is necessary to make provision for individual
adjustment of grid bias to imsure that the plate dissipation of any
tube does not exceed the maximum value of 127 watts. This may be
accomplished by means of a tapped “C* battery, eor if self-bias is
used, by meane of a variable cathode resistor for each tube shunted
by a filter network to aveid degenerative effects at low audio-fre-
quencies. The maximum 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 encugh 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 dre operated in parallel,a non-inductive
resistance of 10 to 100 ohms should be placed in series with each
grid 1lead, next to the tube mounting, to prevent parasitic oscil-
lations.

As a Class B modulator or 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 wunder 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 intc 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 so that the resist-
ance load presented by the modulated Class C amplifier is reflected
as a plate-to-plate load of 7000 ohms in the Class B stage for the
425 volt conditions. Since two 841's will modulate 56 watts, a con-
venient Class C stage amplifier would be one operating at 425 volts
and 132 milliomperes. These conditions represent a resistance of
approximately 3220 ohms. The ratio of the output transformer is
then V7000 + 3220, or 1.47 to 1, step-down. If a Class C amplifier
cperating at 1COO volts and 56 milliamperes is used, the equivalent
resistance is approXimately 17855; in this case the transformer
ratio is 1 to 1.6, step-up. The transformer should be designed with
a rcore 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 current of the modulated amplifier, the core should be
made larger and include an «ir-gap, to compensate for the d-& magnet-
ization current.

As a Class B or Class C radio-jrequency amplijier, the RCA-841
may be used as shown under MAXIMUM RATINGS and TYPICAL OPERATING
CONDITIONS.

in Ciass B gervice, the plate voltoge is unmodulated d.c. and
the grid excitation is radio-frequency modulated at audio freguency
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¢ socurce of good regulation. It
should not be obtained from a high-resistance supply such as a grid-
leak, nor from o rectifier, unliess the latter has excepticnally good

voltaye regulation. For Class  ftelegrapr) service, grid bias may
be obtained from a grid leak of about SOO0 ohms, from a battery,
from o rectifier of good regulation, or from a self-biasing 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 automatically rTegulated and that there is little
chance of the plate current becoming dangerously high regardliess of
whether the r-f ¢rid excitation is applied or not. When the grid-
leak method of obtaining grid bias is used, bias is on the tube only
when r~f grid excitasion is applied. Since grid bpias values are not
particularly critical, correct circuit adjustment may be obtained
with widely different values. For Class C (telephone) service, fixed
bias is recommended because it eliminates the problems af degener—
ation caused by a-¢ voltage variation developed acroes the biasing
system.

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

It the B41 1is used in transmitting c¢ircuits at {requencies
above 6000 kilocycles, special precautions should be taken so that
the tube 1is not harmed by abnormal conditions. Under no condition
of operation should the grid or plate ever be allowed to reach such
a temperature that it shows color.

If more r—f power is required than canbe obtained from a single
RCA-841, two of these types may be used either in parallel or in
push-pull. For additional information, 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 fre-
quency stobility as well as to prevemt damage to the crystal due to
excessive r-f grid current.
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842

A=F Power Amplifier, Modulator

The RCA-B842 is a three~electrode, low-mu tube for use primarily
as a Class A power amplifier and as such is unseful as a modulator in
low-power amateur transmitting equipment.

CHARACTERISTICS
FILAMENT VCLTAGE (A,C, or D,C,) 7.5 Volts
FPILAMENT CURRENT 1.25 Amperes
GRID-PLATE CAPACITANCE 7 upf
GRID-FILAMENT CAPACITANCE 4 ppf
PLATE-TILAMENT CAPACITANCE 3 pyf

BULE (For dimensions, gea page 30) 8-17
BASE (Por socket connections, see page 30) Medium 4-Pin Bayonet

MAX IMUN RATINGS and TYPICAL OPERATING CONDITIONS
As A-F Power Amplifier and Modulator - Class A

PLATE VOLTAGE 425 max. Volts
PLATE DISSIPATION 12 mex. Vatts
TYPICAL CPERATION:
Filament Voltage (A.C.} 7.5 Volts
Plate Voltage 35C 4125 Volts
Grid Voltage* -72 -100 Volts
Plate Currsnt 34 28 Milliamperes
Plate Resistance 2400 2500 Ohms
Amplification Factor 3 3
Mutual Conductance 1250 1200 Micromhos
Peak Grid Swing 67 95 Volts
Load Resistance 5000 8000 Chums
Undistorted Power Output 2.1 3.0 Watts

* Orjd voltages are given with respect to the mid-point ol rjlament operated
QR a.c. f d.c. is used, each sStated value of grid voltage should be de-
creased by 5.0 volts and should be referred t0 the negative end of the flla-

went .
INSTALLATION
For installation of this type,refer to INSTALLATION for RCA-841.
APPLICATION

As o modulator and audio-jrequency power amplitier {Cilass 4],
the 842 should be operated as shown under MAXIMUM RATINGS and TYPICAL
CPERATING CORDITIONS,

Grid bias for cudio~frequency and modulator service may be ob=
tained from a separate voltage source, or by means ol the voltage
drop in a resistor connected in the negative plate-return lead (self-
bias). The latter method is preferable as it compensates automati-
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cally for variatien in the plate current of individuwal tubes. The
proper value of this resistor for a single 842 is 2120 ohms for o
plate voltage of 350 volts; ond 3S7C 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 qudio-frequenw
cles,

In cases where the 842 is enmployed in resistance-coupled cir-
cuits, the recommended safe maximum value of grid leak is 1.0 megohm
when the self-biasing method of obtaining grid bias is used. With
fixed bias however, the d-¢ resistance should not exceed .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.

1f more audio output is desired than can be obtained from a
single B42,two 842's may 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 cutput at the some grid bias, but requires twice
the input signal. Cutput slightly g¢greater than twice the single
tube value c¢an be obtained from the push-pull connection by in-
creasing the bias. In the latter case, the ocutput is limited almost
entirely by 3rd harmonic distortion. When two 842's are operated to-
gether (parallel or push-pull), the values of the self-biasing re-
sistors will be opproximately one-half the values given above for a
single tube. When two B842'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 1C te 100 ohms should be placed in series with each grid lead,
next to the tube socket, to prevent parasitic oscillations.

An outpul device should be used to transter power efficiently
to the windings of the reproducing unit when this tube is used as an
qudio-frequency power amplifier in transformer-coupled circuits.

Tube Symbol and Top View
of Socket Connections,

Overall Dimensions

A=72-3/16" max.
B=5.5/8" max.
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845 /545

Modulator and A-F Power Amplifier

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

CHARACTERISTICS
FILAMENT VOLTAGE [A,C.) 10.0 Volts
FILAMENT CURRENT 3.25 Amperes
AMPLIFICATION FTACTOR 5.3
GRID-PLATE CAPACITANCE 1%.5 ppf
GRID-FILAMENT CAPACITANCE (] uuf
PLATE~FILAMENT CAPACITANCE 6.5 ppf
BULB (For dimensions, see page 5 } T-18

BASE (For socket connections, see page 5 } Jumbo 4-Large Pin

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

D-C PLATE VOLTAGE 1280 max. Volts
PLATE DISSIPATION 75 max. Watts
TYPICAL CPERATION:
Filament Voltage {A.C.} 10.0 Volts
D-C Plate Voltage 750 1000 125C Yolts
Grid Voltage -98 =155 -209 Volts
Peak Grid Swing 93 150C 204 Volts
D.C Plate Current 95 65 52 Milliomperes
Load Resistance 340C W0C 16000 Ohms
Undistorted Power Output 15 21 24 Vatts
INSTALLATION
. The base of the RCA-B45/545 fits the stanaard tramsmitting,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 information on installation of this type, refer
to INSTALLATION on type 203-A/SO3-A.

APPLICATION

As a Class 4 audio-frequency amplsfier or modulator,the 845/54S
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 o sepa~
rate voltage source or by means of aq cathode~biasing resistor. When
a group of B45/545's is operated in parallel, it is 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 wotts. This may be accomplished by means of a tapped "C"
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battery, or if self-bias is used, bpy means of « variable cathode
resistor for each tube. Separate filament windings are necessary, of
courgse, for each tube that 1is self-biesed, each cathode resistor
should be shunted by a filter network to avoid degenerative effects
at low audiov frequencies.

In cases where the input circuit to the B45/545 is resistance
or impedance coupled, the resistance in the grid circuit should not
be made too high. A resistance of one-half megohm for one B845/545
may be taken as a safe maximum when self-bias is used. Without self-
bias, the grid resistance should not exceed 100000 ohms,

For paraliel and push-pull operation of the B45/545 in Class A
gudio aud modulator service, refer to APPLICATION on RCA-842.

An  output device should be used to transfer power efficiently
to the windings of the reproducing unit when the RCA-B45/545 is usaed
as an audio-frequency amplifier.

CLASS A MODULATOR
160 Yo MODULATION OF 55 WATTS INPUT TO R-F AMPLIFIER

TYPE 10 @ TYPE Ba% Jeds RI= 260 ¥

"
o ey
VOLTAGE
AMPLIFILR
WPUT
% ASHE 3 Sae NA

o 3 T

{SEE NOYE 3}

i

5 Ca
Rz Re
L3
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£0 M
e + 485y, MAX {SEE NOTE 2§ 1450 v. MAX (SEE NOTE 2}
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€y= 0.05 pr {1000 VOLTS) Ry 50 OWMS, CENTER TAPPED
Cq=# TO'® e (2000 vOLTS) R = SELF-BIASING BLSISTOR, 2200 OnMS {2 WATT}
5= 2 1O 8 Lif {1500 VOLTS) Rg= 40000 OMMS (2 WATT)
g D.0002% JAf (2000 YOLYSH = PEGOCH OHMS{2 WATY)
{530 HENHIES AT 20 MA, 400 OHMS Hy= 100 OHMS, CENTER TAFPED
=80 HENRIES AT 125 MA,, 400 OHMS Rg= SELF-BIASING RESISTOR, 3100 Onms{2s waT1]

L35 8 MILLIHENRIES 6359000 OHMS {50 WATT)
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849/549
Modulator, A-F and R-F Power Amplifier, Oscillator

The RCA-849/549
mitting tube.
power amplifier or modulator.

is a

three~electrode,
It is especially suited for use as an audio~frequency

general

CHARACTERISTICS
FILAMENT VOLTAGE (A.C.) 11.0
FILAMENT CURRENT 5.0
AMPLIFICATION FACTOR 19
GRID-PLATE CAPACITANCE 33.5 approx.
GRID-FILAMENT CAPACITANCE 17 approx.
PLATE-FILAMENT CAPACITANCE 3 approx.

BULB
BASES

D.C PLATE VOLTAGE

PLATE DISSIPATION

TYPICAL OPERATION:
Filament Voltage {A.C.)
D.C Plate Voltage 2000
Grid Voltage (approximate) -~ 74
Peak Grid Swing (approximate) 48
D.C Plate Current 135
Load Resistance HOOO
Power Output (5% second harmonic) 58

T-32

purpose t(rans-

volts
Amperes

upf
puf
nnf

Types 1904 and 3503
(For connections and dimensions, see page 38)

MAXIMUM RATIN3S and TYPICAL OPERATING CONDITIONS
As A~F Power Amplifier and Modulator - Class A

3000 max.
30C max.

11.0
2500
-104
98
110
12000
81

As A-F Power Amplifier and Modulator - Class B

D..C PLATE VOLTAGE

D-C PLATE CURRENT*

PLATE DISSIPATION*

PLATE INPUT*

TYPICAL OPERATION: (2 tubes)

Filament Voltage [A.C.)

D~C Plate Voltage 2000
Grid Voltage {approximate) ~108
Zero-8ignal Plate Cur. {per tube) 7
Max.~8ignal Plate Cur.{per tube)325

Load Resistanco(plate—to-plcte)?040‘

Nominal Power Output (2 tubes) 870

30CO max,
350 max.
3C0 max.
825 max.

11.¢
2500
~130
10
275
1148c¥
920

As R-F Power Amplifier - Class B {Telephony)
{Carrier Conditions: for use with a Modulation Factor

B.C PLATE VOLTAGE
D-C PLATE CURRENT

PLATE DISSIPATION
R-F GRID CURRENT

shveraged over any audlo-freguency cycle,

2500 max.
350 max,
400 max.

8 max.

#This value i3 egual to four times the plate losd per tube.

-3 %

Volts
Watts

Volts

Volts

Volts

Volts
Milliamperes
Chms

Watts

Volts
Milliamperes
Watts
Watts

Volts

Volts

Volts
Milliamperes
Milliamperes
Ohms

Watts

up to 1.0)

Volts
Milliamperes
Watts
Amperes



TYPICAL OPERATION:

Filament Voltage (A.C.) 11.0 Volts
D.C Plate Voltage 1500 2000 Volts
Grid Voltage (approximate) -70 ~95 Valts
D-C Plate Current 140 265 Milliamperes
Peak Power Output 620 700 Watts
Nominal Carrier Power Output 155 178 Watts

As Plate-Modulated R-F Power Amplifier - Ciass € (Telephony)
{Carrier Conditions,; for use with a Nodulation Factor up to 1.0}

D-C PLATE VOLTAGE 2000 max., Volts
D.C PLATE CURRENT 350 max. Milliamperes
PLATE DISSIPATION 270 max. Watts
R.F GRID CURRERNT 8 max. Amperes
D.C GRID CURRENT 125 max. Milliamperes
TYPICAL OPERATION:
Filament Voltage (A.C.)} 11.0 Volts
D.C Plate Voltage 1500 1800 Volts
Grid Veltage [approximate} -250 -3C0 Volts
D-C Plate Current 300 00 Milliomperes
Power Output 300 390 Watts

As R-F Power Amplifier and Oscillator - Class ¢ (Telegraphy)
{key Down Conditions)

D~C PLATE VOLTAGE 2500 max. Volts
D.C PLATE CURRENT 380 max. Milliaomperes
PLATE DISSIPATION 400 max. Watts
R.F GRID CURRENT 1C max. Amperes
[.C GRID CURRENT 125 max. Milliamperes
TYPICAL OPERATION: :
filament Voltage (A.C.) 11.0 Volts
D~C Plate Voltage 1500 2000 Voits
Grid Voltage [approximate) -175% ~200 Volts
D-.C Plate Current 300 300 Milliamperes
Power Ourput 300 450 Watts
INSTALLATIOR

The dases of the RCA-849/549 tit the standard RCA end mountings,
type UT=108% and UT-1086, These mountings should be arranged to hold
the tube either in o vertical position with the filament end up, or
in a horizontal position with the plate in a 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
connections are shown on page 38 .

The plate dissipation of the RCA-849/549 Ithe difference be-
tween input and output) saouid never exceed the maximum values given
Jor eachclass of service under NAXINUN RATINGS and TYPICAL OPERATING
CONDITIONS.

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

When new circuits are being tried oul or when adjustments are
being made, the plate vollage shouid be reduced in order to prevent
damage to the tube or associated apparatus in case the circuit ad-
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justments are incorrect.

The raied plate voltage 1s high enough to be exceedingly danger—
ous to the user. The preatest care should be taken when handling or
adjusting circuits, especially those in which the plate tank coil
and condenser are at the d-c¢ plate potential.

APPLICATION

As a Class 4 audio-frequency amplijier or modulator, the RCA-
849/549 is capable of delivering more than 80 watis of audio-frequan
¢y power with very low distortion. Typical operating conditions are
shown under MAXIMUM RATINGS and TYPICAL CPERATING CCNDITIONS.

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 supplies are of course
necessary for each tube self-biased, When a group of B49/549's is
operated in parallel, it is necessary to make provieion for indi-
vidual adjustment of grid bigs to insure that the plate dissipation
of any tube does not exceed the maximum value of 300 wotts. This
may be accomplished by means of a tapped "C* battery, or if seli-
bias is used, by means of q variable cathode resistor for each tube.

In cases where the input circuit to the 849/549 is resistance~
or impedance-coupled, the resistance in the grid circuit should not
be made too high., A resistance of ©.25 megohm for one 849/549 may
be taken as a safe maximum value of ¢grid leak where self-bias is
used. Without selfwbias, the grid-leak resistance should not exceed
25000 ohms.

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. .

An  oulkput device, such as a choke or transformer, should be
used to transfer power efficiently from the 849/549 to its load cir-
cuit.

As a Ciass B modulator or audio-jreguency amplifier, two RCA-
849/549's are generally used in a balanced c¢ircuit, each tube con-
ducting only half the time. The plate input power and plate disai-
pation should not exceed 825 watts and 300 watts per tube,respective~
ly, when averaged over any audio-frequency cycle. Twoe tubes, opere
ating under the conditions shown for a 2500-volt plate supply, are
capable of modulating 100 per cent an input of 1840 watts to a Class
C radio-fraquency amplifier.

For Class B input transjormer considerations, refer to APPLI-
CATION on RCA-203-A/5C3-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 1148C ohms for the 250C-volt conditions,
Since two 849/549's will modhlate 1840 watts, a convenient Class C
amplifier would be one operating at 2C0C volts and 920 milliamperes.
These conditions represent a resistance of approximately 2175 ohms
The tatio of the output transformer is then V11480 <+ 2175, or 2.3 to
1, step-down. If a Class C amplifier operating at 3000 volts and
615 milliamperes is used, the equivalent résistance is approximately
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4875 ohms; in this case the transformer ratio is 1.5%3% to 1, 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 ait-gap, teo compensate for the d-¢ magnetization current.

as a Class B or Class C radio-frequency amplifier, the 849/549
may be used as shown under MAXIMUM RATING3 and TYPICAL OPERATING
CONDITIONS.

In Class B r~f service, the plate voltage is unmodulated d.c.
and the grid excitation 1is radio frequency medulated at audio fre-
quency in one of the preceding stages. For this type of operation,
the plate dissipation should never be allowed to exceed 400 watts.

6rid 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 ftelegraph) service, grid bias may be obtained
from a grid leck of about 5000 chms,from a battery, from a rectifier
of good regulation, or from a self-biasing resistor by~passed by a
suittable 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 dangerous-
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 (telephone) service, fixed bias is recommended
because it eliminates the problems of degeneration caused by a~c
voltage variation developed across the biasing system.

The d-¢ grid curreni should never exceed 125 milliamperss, The
exact value will depend upon individual tubes and circuits.

The 849/549 may be used at full ratings up to 3000 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 circuits
at frequencies as high as 15000 kilocycles. When the 849/549 is
operated at frequencies in excess of 300C kc., the plate voltage and
power input should be reduced so that at 15000 kc., the plate cur~
rent, plate dissipation, and d-c ¢grid 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 B49/549,two of these tubes
may be used in parallel or in push-pull. See APPLICATION on type
203-A/503-4A,

CHARACTERISTICS CURVES

The average plate characteristics (Fig.l ) are very useful for
making calculations of the performance of the RCA-849/549. The
curves of Fig., 2 and Fig.3 were derived from the average plate
characteristics in order 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
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sinusoidal grid swings whose amplitude was never sufficient to cause
the 849/549 to draw grid current, were assumed. The valuas 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 particularly 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 sc¢ that, within
limits, the amplitude of the output and the average plate current
are substantially proportional to the plate voltage. Thus, over the
range 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 cudio-frequen-
cy power can be obtained. Examples of both methods of coupling are
given here to illustrate the use of the RCA-849(549 Class C data.
The following symbols are used:

Ey ¥ Meon plate voltage for 849/549

E, © Mean plate voltage for Class C amplifier

I, © Mean plate current for Class C amplifier

R) ¥ Load resistance for 849/549

R, = EsI, *® Equivalent resistance presented
by Class C amplifier

Ep“f Peak a-c output veltage of 849/549

Eom Feak a-c input voltage of 849/549

E, = MNegative grid voltage for B49/549

M = Modulation factor

T ¥ Cutput transformer turns ratio, total sec./total prim.

1. Impedance Coupling:

{a)  Assume: E, = 2500 volts; E = 200C volts; and I = 100

milliamperes,

To Find: Eng E. and M.

For optimum load on modulater, R, ¥ R (approx.)

Ry = R, = EOZIO = 2000/C.1 ® 20000 ohms

When R = 20000 ohms and £y = 2500 volts, then

Epm'= 1620 volts (from Fig. 2)
Eqm = 102 volts {from Fig. 3)
E,= -107.5 volts {from Fig. 3)
= = 1620 =
M Epm/Eo 3556 0.81

(b) Assume: E,, ¥ 2500 volts; E ¥ 2000 volts; and M= 1.0,

[+

To Find: Egm‘ Ec and 1.
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En" MxE ® 1.0 x 200C ¥ 200C volts.

=2

When Epm = 200C volts ond Ey, = 2500 volts, then
R, = 8800C ohms (from Fig. 2)
Egm = 114 volts (from Fig. 3}
Ecz ~119.5 volts {from Pig. 3}

I, ™ E,/Ry = 2000/88000 = 0.023 ampere (23 ma.)

2. Transformer Coupling:

{a)  Assume: Ey T 250C volts; E, ™ 3000 volts; and I = 100
milliamperes.

To Find: Egm* E., T and M,

R, = E /I = 3000/0.1 = 30000 ohms.

When Eb * 2500 volts, the maximum output occurs
at Ry = 10500 ohms (Fig. 2).

When R} ¥ 10500 ohms and Ey = 2500 volts, then

Epm 1320 volta {from Fig. 2)

Egm = 98 volts (from Fig. 3)

E.= -103:5 volts {from Fig. 3)
T= R,/R, = 30000/105C0 = 1.69
M= (1 x Epp/E, = (1.69 x 1320)/3000 = €.744

{b) Assume: K= 1.0.
To Find: T and I,.

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

T E/Egy T 3000/1320 = 2.27.

R, = R x T2 = 10500 (2.27)% = 54100 ohms.
I, = E, /R, T 3000/54100 © 0.CSS ampere {55 ma.]
AcCaE N '
RCA~849/589 CONNECT IONS
3 arenox,
i Post A Filament
] Post B Filament
‘ ujef Blade C Grid
g 1o Cap D Plcte
2§ Amn
[
~38-
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AVERAGE PLATE CHARACTERISTICS
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852 /552

R=F Power Amplifier, Oscillator

RCA-852/552 is o three-electrode tube for use as an oscillator
or a radio-frequency power amplifier in amateur transmitters, par-
ticularly at frequencies above 3000 kc. It may also be used as a
Class B audio-frequency amplifier and modulator. Each electreode is
supported on ite own stem and has its leads brought cut of the bulb
through o separate seal;, thus insuring high insulation and low intar-
electrode capacities.

CHARACTERISYICS
FILAMENT VOLTAGE (A.C.) 10.0 Volts
FILAMENT CURRENT 3.25 Ampares
AMPLIFICATION FACTOR 12
GRID-PLATE CAPACITANCE 2.6 puf
GRID-FILAMENT CAPACITANCE 1.9 ppf
PLATE-FILAMENT CAPACITANCE 1.0 upf

BULE (For dimensions, see page 43) ) GT-3C with arm
BASE (For socket connections,see page 43) Medium 4~Pin Metal Bayohet

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

D.C PLATE VOLTAGE 3000 max. Volts
D-C PLATE CURRENT* 100 max., Milliamperes
PLATE DISSIPATICN* 100 max. Watts
TYPICAL OPERATION (2 tubes):
Filament Voltage (A.C.) 10 Volts
D-C Plate Voltage 2000 3000 Volts
Grid Voltage {[approximate) -158 ~250 Volts
Static Plate Current (per tube) 11 7 Milliamperes
Max.~8ignal Plate Current (per tube) 90 80 Milliamperes
Load Resistance {plate-to-plate) 22000 36000 Ohms
Nominal Power Output (2 tubes) 220 360 Watts

As R-F Power Amplifier - Class B {Telephony)
(Carrier Conditsons; for use with o Modulatson Factor up to t.o}

D~.C PLATE VOLTAGE 3000 max. Volts
D~C PLATE CURRENT . 8S max. Milliamperes
PLATE DISSIPATION 100 max. Watts
R-F GRID CURRENT 8.0 max, Amperes
TYPICAL OPERATION:
Filament Voltage (A.C.) 10 Volts
D.C Plate Voltage 2000 3000 Volta
Grid Voltage (approximate) ~15% -250 Volts
D-C Plate Current 60 43 Milliamperes
Peak Power Cutput 120 16C Watts
Nominal Carrier Power Output 30 4C Watts

* Averaged over any sudio-frequency c¢ycle,
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As Plate-Modulated R-F Power Amplifier ~ Class C (Telephony)
tCarrier Conditions; for use with o Nodulation Factor uf to 1.0)

D.C PLATE VOLTAGE 2000 max. Volts
D-C PLATE CURRENT 85 max. Milliamperes
PLATE DISSIPATION &7 max. Watts
R-F GRID CURRENT 8.0 mex. Amperes
D-C GRID CURRENRT -~ 40 max. Milliamperes
TYPICAL OPERATION:
Filament Voltage [A.C.] ) 10 Volts
D-C Plate Voltage 1500 2000 Volts
Grid Voltage (approximate) - 400 -5C0 Volts
D~-C Plate Current 7C 67 Milliamperes
D-C Grid Current** 30 30 Milliomperes
Driving Power** 0 23 Watts
Nominal Power Output 45 75 Watts

As R-F Power Amplifier and Oscillator - Class C (Telegraphy)
fX¥ey Down Conditions)

D.C PLATE VOLTAGE 3000 max. Volis
D-C PLATE CURRENT 150 max. Milliomperes
PLATE DISSIPATION 100 max. Watts
PLATE INPUT 3D max. Watts
R-F GRID CURRENT’ 10 max. Amperes
D.C GRID. CURRENT 40 max. Milliamperes
TYPICAL COPERATION;
Filament Voltage (A.C.) 10 Volts
D-C Plate Voltage 2500 3000 Volts
Grid Voltage (approximate) —450 -~ 60C Volts
D.C Plate Current 90 85 Milliamperes
D.C Grid Current** 15 15 Milliamperes
Driving Powar** 10 12 Watts
Nominal Power Cutput 138 165 Watts

#+8ubject to wide varlatlaons depending on the impedance of the load circule,
High impedance load clrcults reguire mora grid current and driving power
1o obtaln the desired output. Low impedence circults need less grid cur-
rent and driving power, but plats circult efficlency is sacrificed. The
driving stage should have & tank circult of good regulation and should be
capable of delivering considerably more than the required driving power.

INSTALLATION

The vase pins of the RCA-B6R/652 rit the standard four-contact sockel. The
socket should be instaslled so that the tube willl operate in a vertical position.
In order to adequately handle the large circulating current which flows at high
Trequencles, both stranded leads from each arm termlinal should always be used.

The plate dissipalion of the 852/552 fthe difference between input and out—
put) should never exceed the maxsnum value given under MAYIMUN RATINGS and TYPICAL
OPERATING CONDITIONS. This value is indicated by & dull red color on the plate
when the power sgwitches are opensd with the tube operating in the dark,

For additional information on installation of this type,refer to INSTALLATION
OL type 203=-4750%=A,

When a new circuit is being tried out or when adjustments are being made, Lhe
plate voltage should be reduced in order to prevent damege to lhe tube or associ-
ated opparatus in case the circuit adjusimenis are sncorrect. It is advisable to
use a protective resistance of about 10000 ohms in  series wilh the plate lead
during such adjustmenis.
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The rated plate voltage of this tube is high enouph fo be ex-
ceedinpgly dangerous to the user. The greatest care should be token
when handling or adjusting circuils, especsally those in which the
plate tank coil and condenser are at the d-c plate potential.

APPLICATION

As a Class B modulator or audio-frequency amplifier, two 852/
552's are used in a balanced cirvcuit, euch tube conducting only half
the time. The d-c plate current should never exceed 100 milliamperes
per tube. Two tubes, operating under the conditions shown for a
2000-volt plate supply, are capable of modulating 100 per cent an
input of 440 watts,

For Class B snput transférmer considerations, refer to APPLI-
CATION on 203-A/S0O3-A.

The outpul transjormer should be so designed that the resist-
ance lead presentéd by the modulated Class C amplifier is reflected
as a plate-to-plate load of 22000 ohms in the Class B stage for the
2000.volt conditions. Since two RCA-852/652's will modulate 440
watts, a convenient Class C amplifier would be one operating at 2000
volts and 220 milliamperes. These conditions represent a resistance
of approximately 9100 ohms. The ratio of the output transformer is
then V22000 + 91CC, or 1.55 to 1, step-down. The transformer should
be designed with a core sufficiently large to aveid 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 made larger and include an air-gap, to compensate
for the d-c¢ magnetization current.

As a Class B and Class C radio-frequency amplifier, the RCA-852/
552 may be used as shown under MAXIMUM RATINGS and TYPICAL OPERATING
CONDITIONS.

Ian Ciass B radio-frequency service, the plate veltage 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 siceed
100 wotts.

Grid bias for the 852/552 as a Class B r~-f amplifier should be
obtained from a bottery or other d-c¢ source of good regulation. It
should not be obtained from a high~resistance supply such as a grid-
legk, nor from a rectifier, unless the latter has exceptionally good
voltage regulation. For Class C (telegraph) service, grid bias may
be obtained from a grid leak of cbout 100CC ohme, from o 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 especiaclly 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-leck method
of obtaining grid bias is used, bias is on the tube only when r—f
grid excitation 35 applied, For this reason, one of the other
methods of obtaining grid bias is generally to be preferred. Since
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grid bias values ars not particularly critical, correct circuit ad-
justment may be obtained with widely different values. For Class C
ftelephone) service, fixed bias is recommended because it eliminates
the problems of deyeneration caused by a-c voltage variation de-
veloped across the biasing system,

The de~c¢ grid current should never exceed 40 milliamperes. The
exact volue will vary with individual tubes and circuits.

The 852/557 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 he used
at frequencies between 60 and 150 mc. (S to 2 meters).

FREQUENCY 6C oC 120 150 Megacycles
PLATE VOLTAGF (Max.)
Class B Telephon{ 24C0 19CO 15C0 120C Volts
Class C Telegraphy 2400 1900 1500 1200 Volts
Class C Telephony 1600 1300 1000 800 Volts

If more r-f power output is regquired than can be obtained frem
a single 852/552, two of these tubes may be used either in parallel
or in push-pull. See APPLICATION on type 203~A/503-A for additional
information.

AVERAGE PLATE CHARACTERISTICS

TVPE 852,552
Sf = 10 VOLTYS D.C.
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860 /560

Screen Grid R-F Power Amplifier

The RCA-860/560 is a screcn grid tube for use primarily as a
radio-frequency power amplifier; particularly at frequencies greater
than 3000 kc¢. The grid, plate and screen are supported on separate
stems s0 that their leads are brought out of the bulb through sepa-
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,

CHARACTERISTICS
FILAMENT VOLTASE (A.C.) 10.0 Volts
FILAMENT CURRENT 3.25 Amperes
AMPLIFICATION FACTOR (approximate} 200
MUTUAL CONDUCTANCE(For plate cur.of 50 ma.) 1100 Micromhos
GRID-PLATE CAPACITANCE R 0.08 max. puf
INPUT CAPACITANCE 7.75 anf
OUTPUT CAPACITANCE 7.5 puf

GT-30 with arm
Medium 4-Pin Metal Bayonet

BULB (For dimensions, see page 48}
BASE {For socket connection,sse page 48)

MAXIMUM RATINGS and TYPICAL DPERATING CONDITIONS

As R-F Power Amplifier - Class B (Telephony)
{Carrier Conditions; for use with a Modulation Factor up to 1.0}

D.C PLATE VOLTAGE 3005 max. Volts
D.C PLATE CURREKT 85 max. Milliamperes
PLATE DISSIPATION 100 max. Watts
SCREEN DISSIPATION 10 max. Watts
R-F GRID CURRENT 8 max. Amperes
TYPICAL OPERATION: .
Filament Voltage (A.C.) 1C Volts
D-C Plate Voltage 2000 3000 Volts
D-C Screen Voltage {approximate) W00 300 Volts
Grid Voltage ({approximate) -50 ~50 Volts
D.C Plate Current 6C 43 Milliamperes
Paak Power Output 120 16C Watts
Nominal Carrier Power Output 30 40 Yatts

As Plate-Modulated R-F Power

{Carrier Conditions; Jor use

Amplifier - Class C (Telephony)
with a Modulation Factor up to 1.0)

D.C PLATE VOLTAGE 2000 max, Volts

D.C PLATE CURRENT 85 max. Milliamperes
PLATE DISSIPATION 67 max., Watts

SCREEN DISSIPATION 6.7 max, Watts

R-~F GRID CURRENT 8 max. Amperes

D.C GRID CURRENT 40 max., Milliaomperes

TYPICAL OPERATION:



Filament Voltage (A.C.) 10 lets.

D-C Plate Voltage 1500 1800 2000 Volts
Scresn Voltage {approximate) 300 300 00 Volts
Grid Voltage {opproximate) -225 =225 -225 Volts
D.C Plate Currernt 70 67 &7 Milliamperaes
D.C Grid Current* 30 10 30 Milliamperes
Driving Powar® 15 15 15 Watts
Nominal Power Output 45 60 75 Watts

As R=F Power Amplifier and Oscillator - Class ¢ (Telegraphy)
(Key Down Conditaions)

DC PLATE VOLTAGE 3000 max, Volts
DC PLATE CURRENT 150 max. Milliamperes
PLATE DISSIPATION 100 max. Watts
SCREEN DISSIPATION 10 max. Watts
PLATE INPUT 300 max. Watts
R~F GRID CURRENT 10 max. Ampseres
D.C GRID CURRENT 40 max. Milliompseres
TYPICAL OPERATION:
Filament Voltage {A.C.) 10 Volts
D-C Plate Veltage 1500 2000 2500 3000 Volits
Screen Voltagef{approx.) 3CO 300 300 300 Volts
Grid Voltage{approx.)} =150 -150 ~150 ~150 Volts
D-C Plate Current 5O L. 9C 85 Milliamperes
D-C Grid Currant* 15 15 15 15 Milliamperes
Driving Power™® 7 7 7 7 watts
Nominal Power Cutput 60 100 135 165 Watts

# Subject to wide variations depending on the impedance ¢f the loud circuit. High
impedance load circuits require more grid current and driving power Lo obtain
the desired output., Low impedance circults need less gtid current and driving
power, bul plate circult efficlency 1s sacrifliced. he driviag stage should
have a tank circuit of good regulatlion and should be capable of delivering con-
siderably more than the required driving power.

INSTALLATION

The base pins of the RCA-B60/560 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 te avoid
trouble from peak voltage effects.

For filament care and operation, refer to INSTALLATICN on type
203-A/ SO3-A.

For plate circuit considerations, refer to INSTALLATICN on type
203-A/503-A,

For plate dissipation, refer to INSTALLATION on type 852/5%52.
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The screen voltage for this tube may be obtained either from a
separate source or from the plate supply through a series resistance.
In the case of the latter method, the resistance should be chesen to
reduce the high-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
digsipation). The following tabulation gives the minimum values of
resistance (ohms) for various supply voltages.

SUPPLY VOLTS 1000 1500 2000 2500 3000
SERIES RESISTCR (ohms) 25000 60000 100000 160000 225000

The resistance method for obtaining acreen voltage is generally
to be preferred since it serves to maintain the proper screen cur-
rent. With this method, however, it is important that the high-volte
age-supply switch be opened before the filament circuit is opened;
otherwise, full supply voltage will be placed on the screen. If the
gcreen voltage is obtoined from a separate socurce, or from a poten-
tiometer, plate and screen voltage should be applied simultaneously
in order not to exceed the screen dissipation rating of 1C watts.

The common naegative plate and screen lead of the RCA-B60O/560
should be provided with a protective device to prevent the tuba {rom
drawing excessive plate andscreen current. This device should prefer-
ably remove the high-voltage supply when the d-c plate current and
d-c¢ screen current reach a value 50 per cent greater than normal,

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

When a new circust is being tried out or when adjusiments are
being made, the plate voltage should be reduced in order to prevent
damage 1o the tube or associated apfaratus in case ihe circuil ad-
justments are incorrect. It s advisable to use a protective re-
sistance of about 20000 ohms in series with tue plate lead during
such adjustments.

The roted plate voltage of this bube 1s Righ enough to be ex-
ceedingly dangerous to t(ne user. The greatest care should be taken
when handling or adjusting circuits, especially those in which the
plate tank coil and condenser are at the d-c plate poientsal,

APPLICATION

As a Class B and 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 service, the plate voltqge is un~
modulated d.c. and the grid excitatien is radio frequency mocdulated
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at qudio frequency in one of the preceding stagea. For this type of
operation, the plate dissipation should never be allowed to exceed
100 watte,

Grid bias for the B&D/560C 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 @ grid-
leak, nor from a rectifier, unless the latter has exceptionally good
voltage regulation. For Class C ftelegraph) service, grid bias may
be obtained from a grid leak of about 10000 ohms, from a battery,
from o rectifier of good regulation, or from a self-biasing resistor
(preferably variable) by-passed with a suitable condenser. The self-
biasing method is especidlly desirable,due to the fact that the grid
bias is oautomatically 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-lsak method
of obtaining grid bias is used, bias is on the tube only when r-f
grid excitation is applied, Since grid bias values are not parti-
cularly critical, correct circuit adjustment may be obtained with
widely different values. For Ciass C (telephone) service, fixed
bias is recommended because it eliminates the problems of degener-
ation caused by a-c¢ voltage variation developed across the biasing
gyatem.

The d-¢ pgrid current should not exceed 40 milliamperes. The
exact value will vary with individugl tubes.

RCA-860/560 may be operated at full input at frequencies up to
10 megacycles (1O meters). The tube may be used at frequencies as
high as 40 megacycles {7.5 meters) with reduced input. When the 860/
860 is operated at frequencies in excess of 30 mc.,the plate voltage,
and input power should be reduced as the frequency is raised,so that
at 40 mc. these values will be approximately 2C per cent less than
the lower frequency rating. At 40 mc., the de-c grid curremt should
not sxceed SO per cent of the maximum rating.

If more r-f power cutput is required than can be obtained from
a single B60/560, two of these tubes may be:used either in parallel
or in push-pull. For additional information see APPLICATION on RCA~
203-A/503-A,

As o plate-modulated amplifier, the B60/S60 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 also be used, provided the screen
by-pass condenser is not larger than O.1 pf, 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 wused and the
fidelity required of the output signal.

As an oscillator, the screen of the 860/560C should be connacted
the same as in amplifier operation.

-7
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865 /565

Screen Grid R-F Power Amplifier

RCA-B65/565 is @ screen grid transmitting tube designed primari-
ly for wuse as a power amplifier at radio frequencies greater than
3000 ke, It is particularly useful as an r—f buffer amplifier and
r-f doubler. Neutralization to prevent feed-back and self-oscil-
lation is generally unnecessary when the tube .is used in adequately
shielded circuits.

CHARACTERISTICS
FILAMENT VOLTAGE (A.C.) 7.5 Volts
FILAMENT CURRENT 3.0 ¢ Amperes
AMPLIFICATION FACTCR (approximate) 150
MUTUAL CCNDUCTANCE(For plate cur.of 18 ma.) 750 Micromhos
GRID-PLATE CAPACITANCE 0.10 max, ppf
INPUT CAPACITANCE 8.8 ppi
OUTPUT CAPACITANCE 8.5 ppf
BULB (For dimensions, see page 52) 17
CAP Small Metal
BASE (For socket connections,see page 52} Medium 4-Pin Bayonet

MAXI1MUM RATINGS and TYPICAL OPERATING CONDITIONS

As R-F Power amplifier - Class 8 (Telephony)
{Carrier Condicions; Sfor use with a Nodulation Factor up to 1.0)

b-C PLATE VOLTAGE 750 max, Volts
Ln.C PLATE CURRENT 30 mex. Milliamperes
PLATE DISSIFATICN 18 max. Watts
SCREEN DISSIPATION 3 mox, Watts
R.F GRID CURRENT 4 max. Amperes
TYPICAL OPERATION:
Filament Voltage (A.C.) 7.8 Volts
D.C Plate Voltage SO0 750 Volts
D-C Scresn Voltage {approximate) 125 128 Volts
Grid Voltage ({approximate) -30 -30 Volts
D-C Plate Current 30 22 Milliamperes
Peak Power Qutput 12 18 Watts
Neminal Carrier Power Cutput 3 4.5 Watts

As Plate-Modulated R-F Power Amplifier « Class C (Telephony)
{Carrier Conditions, for use with a Nodulation Factor up to 1,0)

D-C PLATE VOLTAGE 500 max. Volts
D.C PLATE CURRENT 0 mex. Milliomperes
PLATE DISSIPATION 10 max. Watts
SCREEN DISSIPATION 2 max. Watts
R~F GRID CURRENT 4 max, Amperes
DaC GRID CURRENT 15 max. Milliamperes
TYPICAL OPERATION:
Filament Voltage (A.C.) : 7.5 Volts
D-C Plate Voltage 375 500 Volts
D-C Screen Voltage (approximate) 128 115 Volts
Grid Voltage (approximate) ~120 =120 Volts
D-C Plate Current 50 40 Milliamperes
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b.C Grid Current* 11 g Milliamperes
Driving Power* ) 3 2.5 Watts
Nominal Power Qutput 8.8 10 Watts

As R-F Power Amplifier and Oscillator ~ Class C (Telegraphy)
tXey Down Conditions}

D.C PLATE VOLTAGE 750 max. Volts
P.C PLATE CURRENT 60 mex. Milliampares
PLATE DISSIPATICN 15 max. Watts
SCREEN DISSIPATICN 3} max. Watts
R-F GRID CURRENT S max. Amperes
D.C GRID CURRENT 15 max. Milliampares
TYPICAL CPERATION:
Filament Voltage (A.C.) 7.5 Volts
D-C Plate Voltage 175 500 625 750 Volts
D-C 8creen Voltage
{approximate) 125 125 125 125 Volts
Grid Voltayelapprox.} -80 -80 - 80 - 80 Volts
D-C Plate Current 55 3¢] 45 40 Milliamperes
B.C Grid Current* 11 9 6 5.8 Milliamperes
Priving Power* 2.5 2.¢ 1.2 1.0 Watts
Nominal Power Output 8.5 10 14 16 Watts

# 8ubject to wlde variations depending on the impedance of the load circuit. High
impedance load circuits require more grid current and driving power to obtaln
the desired output. Low lmpedance c¢ircults need less grid current and driving
power, but sacrifice plate circuit efficlency. The driving stage should bave &
tspk circulit with good regulation and should be capable of delivering consider~
ably more than the reguired 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 flexible lead should be used to make connection to the plate
cap so that normal expansion will not place a strasn on the glass at
the base o) the cap. Likewise, Lhe cop snould not be made to suppori
cotls, condensers, chokes, etc. Under no circumstances should any-
thing be soidered to the caf, os the heat may crack the glass seal.

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

For fiiamenl care and operation, refer to INSTALLATION on RCA-
841.

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

For plate dissipation and plate circust considerations, refer
to INSTALLATION on RCA-841,

The s¢reen voitage for this tube may be obtained either from a
sgparats source or from the plate 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 wunder
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rated plate load. The following tabulation gives the minimum values
of screen resistance (ohms) for various supply voltages.

SUPPLY VCLTS 25C 375 500 625 75C
SERIES RESISTOR {ohms} SO0OO 12000 20000 32000 45000

The resistance method for obtoihing screen voltage is generclly
to 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 swiich be opened before the filament circuit is opened;
otherwise, full Supply voltage will be placed on the screen. If the
screen voltage is cbtained from a separate source, or from a potenti-
ometer, plate and screaen voltage should be applied simultaneously in
order not to exceed the screen dissipation rating of 3 watts.

Adequate shielding and isclation of the 1input and output cir-
cuits is necessary if maximum stability ond 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 enocugh to with-
stand the full plate voltage of the tube. The capacity value of the
condenser will depend upon circuit design. See AFPPLICATION,

#hen a new circust is tried out or when adjustments are made
the plate voltage should be reduced 1n order to prevent damage to
the tube or associated apparatus in case the circuit adjustments are
sncorrect. It is advisable to use a protective resistance of about
8000 ohms sn series with the plate Lead during such adjusiments.

APPLICATION

As a Class B aond Class C radio-frequency amplifier, the 865/565
should be operated as shown under MAXIMUM RATINGS and TYPICAL COPER-
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 type of
operation, the plate dissipation should never be allowed to exceed
15 watts.

Grid bias for this tube as o Class B r-f amplitier should be ob-
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, unless the latter hos exceptionally
good woltage regulation. For Class C (telegraph) service, grid bias
may be obtained from a grid leak of about 100CO ohms, from a battery,
from a rectifier of good regulotion, or frem a self-biasing resistor
{preferably wvariable) 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 1is applied or not. In this case when the
grid-leak method of cobtaining grid bias is used, bias is on the tube
only when r-f pgrid excitation is applied. For this reason, one of
the other metheds of obtaining grid bias is generally to be preferred.
8ince grid bias values are not particularly critical, correct cir-
cuit adjustment may be obtained with widely different values. For
Class C (telephone) service, fixed bias is recommended because it
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eliminates the problems of degeneration caused by a-¢ voltage varia-
tion developed across the biasing system.

The d~¢ 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 gs
high as 15000 (20 meters) kilocycles. At higher frequencies the
plate voltage, r-f grid current ond input power should be reduced.

1f 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.
203~ A/503-A,

Az a plate-modulated amplifier, the 865/565 is capable of being
modulated 100 per cent. Best results can usually be obtained by
using a separate source of screen voltage of approximately 125 volts
The screen voltage should be simultaneocusly modulated with the plate
veltage so that the percentage changes in both voliuges are approxi-
mately equal. The series-resistance method for supplying the screen
voltage to the modulated tube may alsc be used, provided the screen
by-pass condenser is not larger than 0.02 pf, approximately., Values
smaller than this may result in excessive feed-back from plate te
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 t¢ be used and the
fidelity required of the output signal.

As an oscillagtor, the 865/565 should be connected the same as
in an amplifier circuit,
AVERAGE PLATE CHARACTERISTICS
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866+A
Half-Wave Mercury~Vapor Rectifier

RCA-866~A is a half-wave, mercury-vagpor rectifier tube of the
hot-cathode type. It is intended for use in high-voltage rectifying
devices designed to supply d-c power of uniform voltage. In single=
phase circuits, full-wave rectification is accomplished by using two
or four B866-A's.

CHARACTERISTICS
FILAMENT VOLTAGE {A.C.) 2.5 Volts
FILAMENT CURRENT 5.0 Amperes
PEAK INVERSE VOLTAGE:

Ambient temp. range 15° - 50°C near base® 10000 max. Volts
Ambient temp. range 15° - &0°C near base** 5000 max. Velts
PEA¥ PLATE CURRENT O.6 max. Ampere

TUBE VOLTAGE DROP 10approx. Volts
BULB {For dimensions, see¢ page 56) S-19

CAP (0.5" diameter, O.5" length) Moedium Metal
BASE (For socket connections, see page 56) Medium 4-Pin Bayonet

* Supply frequency up to 150 cycles.
##% Supply frequency up to 1000 cycles.

INSTALLATION

The base pins of the 86é6-A fit the standard four-centact socket
which should be installed to hold the tube in a vertical position
with the base down. Baso pins #1 and #4, until recently, have been
connected together inside the hase; likewise, pins #2 and #3. The
connecting of {ilament pins #3 and #4 to pins #1 and #2 is being dis=
continued, Only a socket making very good filament contact and

capable of carrying 5 amperes continuously should be used with the
866 A,

The buld becomes hot during’ continuous operation. Sufficient
ventilation should be provided to prevent overheating. For oper-
ating temperatures, refer to CHARACTERISTICS. When operated under
load, the tube has a characteristic blue glow. In service the bulb
will eventually darken, This blackening is normal and is not an
indication of the end of tubs life.

The coated filament is intended for a-c operation from a second-
ary winding of a power transformer. This winding, provided with a
center-tap or center-tap resistor, should supply at the sockst
terminals the rated voltage of 2.5 volts under operating conditions.
All connections in the filament circuit should be of low resistance
and of adequate current-carrying eapacity. Less than the recommended
filament voltage may cause a high voltags drop with consequent bom—
bardment of the filamant and eventual loss of emission. The filament
of the 866-A is partially shielded fromthe plate to permit operation

from a power supply having o {requency as high as 100C ecycles,
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The filament of the 866-4 should be aliowed Lo come up o oper-
ating temperature before the plate voliage ss applied. For average
conditions, the delay should be approximately 30 seconds for the
stated temperature under CHARACTERISTICS. If there is any evidence
of arc-back in the tube, the time delay should be increased. In
radio transmitters during "standby" periods, the filament should be
kept at its rated voltage to aveoid delay in ™coming back.®

Caution should be observed when measuring filament voltage be-
cause the filament winding 15 at Aigh potential.

When an 866-A is first placed in service, its filament should
be operated at neormal voltage for approximately 3O minutes without
plate voltage in order to distribute the mercury properly. This pro-
cedure need not be repeated unless, during subsequent handling, the
mercury is spattered onto the filament and plate.

Shields and r-f filter circuits should be provided for the
866-A if it is subjected to extraneous high-voltage or high-fre-
quency fields when in operation. These fields ténd 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 fields. R-f 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 multiphase rectifier, the 866-A should be
operated under conditions such that the moximum rated values under
CHARACTERISTICS are not exceeded. Maximum Peak Inverse Voltage* and
Maximum Peak Plate Current** are the fundamental limitations in the
operation of this tube.

Filter e¢ircuits of either the condenser-input or the choke-
input type may be employed If the condenser-input type of filter

* Maximum peak inverse voliage 1s the highest pesk voltage that a rectifier tube
cann safely stand in the direction opposite to thal in which 1t 1s designed to
pass current. It 1s the safe arc-back limit with the tube operating within
the speclfled temperature range. Ihe relatlons between the peak inverse volt~
age, the d-c¢.voltage, and the RM8 value of a-c voltage, depend largeiy upon
the ijndividual characteristics of the rectifler circult and the power supply
The presence of line surges, Keylng surges,or any other translent or wave form
distortion may ralse the actual peak voltage to -4 value which 1s higher than
that .calculated from sime wave voltages. Maximum rating of the tube always
refers Lo the actual ioverse voltage and not to calculated values. A cathode~
ray ¢sclllograph or a spark gap connected across the tube ls useful In dever-
mining the actual peak Inverse voltage., In single-phase, full-wave clrcults,
where no condepser is used across the output, the peak lnverse voltage on a
rectiflier tube for sine-wave conditions 18 approiimately 1.4 times the RMS
value of the plate voltage applled to the tube. In polyphase circults,the
peak inverse voltage must be determined vectorially., In single-phase,half-wave
circuits uwsing condenser input~to-filter connectlions, the peak lnverse voltage
may be as high as 2.8 times the RMS value of the applied voltage,

ex¥oximus peak plate current 1s the highest peak current that a rectifler tube
can safely stand in the direction im which it 18 designed Lo pass current. If
a large choke is used in the filter circult next .o the rectifler tubes, the
peak plate current 18 net wuch greater than the load current, but it & large
condenser is wused in the filter next to the vrectifler tube, the peak curreat
is often &s much as four times the load current. In order (o deterdline accu-
rately the peak current 1n any circuit,the best procedure usually ls Lo measure
1t with a form of peak meter Or to use an oscillograph.
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is used, special consideration must be given to the instantaneous
peok value of the o~c input voltage (see Maximum Poak Tnverse Volt-
age) which is about 1.4 times 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
considerably higher than the load current. When choke input to the
filtsr is used, the peak plate current is considerably reduced. This
type of circuit is preferable from the standpoint of obtaining the
maximum continuous d-c output current from the 866~A under the most
favorable conditions.

Table ¥ gives empirical values of choke inductance (L) and con-
denser capacity {C) for choke-input-to-filter circuits which will
keep the peak plate current below the recommended maximum, provided
the average d-c load current for any installation does not exceed
the maximum laad current figures given in the table, Values of (L}
and (C) are based on a 60 cycle a-c voltage supply. It is important
that a good qguality input choke be used 8o that ite inductance will
not drop below the required minimum value under full 1load-current
conditions.

The capacitance {C) given in the table is small enough to pre-
vent excessive surges when power is first applied to the circuit,
and yet large enocugh 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 of
unequal value, the larger inductance should be placed next to the
rectifier tubes. With such an arrangement, the maximum value of
each capacitance should be determined on the basis of the value of
the inductance preceding it.

The first thres circuits (Figs. 4, 5, 6) of Tabie I will give a
ripple voltage of less than 5% when used with a two-section filter
having @ minimum 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 less than 1%. The last set of conditions in the table applies to
a single-phase, full-wave system using two tubes with condenser
input to the filter. It will be noted thst the maeximum d-c output
voltage available at the filter is 25% higher than for the choke-
input system (Fig. 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. S}.

For any of these circuits, better filtering may be obtained
with inductances Jlarger than the minimum given in the table. For
these larger inductances, the corresponding capacitances may be in-
crecsed by the same percent as the inductances to give still better
results. For example, with a 100% increase in the inductance (L)
next to the rectifier tubes, the d-c 1load curreant may be increased
by 50%. A 200% increase permits an increase of 67% in load current
The use of additional sections in the filter, of course, is another
way of obtaining ¢reater smoothing.
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TABLE 1T

CHOKE INPUT
MAY, D-C ONE-SECTION FILTER | MaX, D.C

A-C INPUT VOLTS | OUTPUT MIN. MAX. CON- LOAD

CIRCUIT {BMs) VOLTS CHOKE DENSER CURRENT

{Sea Page #0) 0 (L) {c) AMPERES

FILTER HENRYS rf

SINGLE~PHASE 3535 max. per tube 3180 13.3 0,7% 0.3
FULL-WAVE 3000 per tube 2700 1.3 0.88 0.3
{2 Tubes-Fig. 4.} 2000 per tube 1800 7.5 1.3 0.3
1500 per tube 1380 5.6 1.7 0.3
S INGLE~PHASE 7070 max. total &I60 26.6 0.37 0.3
FULL-WAVE €000 total 5400 2£.6 o 44 .3
{4 Tubes-Fig. 5) 5000 total 4500 18.8 B3 0.3
4000 total 3600 15.¢ .66 .3
'r}mm—Pmsz 4080 mox, per leg 4780 8.0 0.8 0.3
LP-WAVE 3000 per leg 3510 3.6 1.2 0,3
(3 Tubew-Fig. 6} per leg 2340 24 1.8 C.3
1500 per leg 1785 1.8 2.4 0.3
THREE~PHASE 40890 mox, per leg 4780 2.5 Cv4 1.2
PARALLEL 3000 per leg 3610 1.8 Q.6 1.2
DOWBLE Y per lsg 2340 1.2 0.0 1.2
(6 Tubes~Fig, T} 1500 per leg 1788 0.9 1.2 1.2
THREE~PBASE 4000 mox, per led 0570 3.1 0.3 .8
FULL~WAVE. 3000 per leg 2.3 Ol 0.6
(6 Tubes~Rig, 8) 2000 per leg 4580 1.5 Q.7 0.6
1500 per leg /IO 1.1 0.0 0.6

SINGLE~-PHASE 3535 max. per tube 380 - - 0.185

PULL-WAVE 3000 per tube 3300 . - - 0,168

{2 Tubea~Fig. 4) 2000 per tube 22680 - - 0,165

Condenser Input ]| 1500 per tube 10 - - 0. 166

* Table Il has been calculated for a range of operaun§ conditions not to exceed
0

& maximum peak Inverse voltage of 16000 volts.
voltege raling of B000 volts, the table can be utllized

Qbviously, values of L
calculsted for 80 cycles,do nmot spply ta oLher freguencles,

r & maxi@mud peak inverse

to establish a new
range O values by multiplying (he values of the a~¢ lnput vollage and the d-¢
gutput voltage by & factor of 0.5

and C,which were

Tube Symbol and Bottom View

Overall Dimensions

A=2.7/16"
B=6-5/8"

max,
max.

~5bm

of Socket Connections
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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 hotecathode type. They are intended for use
in high-voltage devices designed to supply de-c powsr of uniform volte
age. In single-phase circuits, full-wave rectification is accom-
plished by using two or four of these types. The major difference
betwean the two tubes is the higher plate voltage rating of the
872-A. Other exceptions will be noted in the text.

CHARACTERISTICS

872/572 B872-A
FILAMENT VOLTAGE (A.C.) 5.0 5.0 Volts
FILAMENT CURRENT 10 6.75% Amperes
PEAK INVERSE VOLTAGE**
Ambient temp. range 0°-50%°C near base 7500 max. - Volis
Ambient temp. range 15°-509C near base - 10000 max. Volts
Ambient temp. range 15°-60°C near base = 5000 max. Volts
PEAK PLATE CURRENT {(Maximum) 2.5 2.5 Amperes
TUBE VOLTAGE DROP (Approximate} 15 10 Volts
BULB T-18 T-18
CAP Medium Metal
BASES Jumbo 4-Large Pin

(For base connections and tube dimensions, see page 59}

* Fllament transformer should be designed for 10 amperes per tube.
*x Supply freyuency up to 180 cycles.
# Base shell L3 not connected to sither filament lead within base.

INSTALLATION

The bases of the RCA-872/572 and RCA-872-A fit the standard,
transmitting, four-contact socket, such as the RCA type UT-541. The
sockets should be mounted so that the tubes will operate in a verti-
cal position with the base end down.

The ambient temperature of the 872-A should be not less than
15°C (59°F) and not more than 5G°C (122°F} to 60°C {140°F) depending
upon the peak inverse voltage used. The ampient temperature of the
872/572 should not be less than ©O° and not more than $O°C. The
ambient temperqoiure is the temperature of the air which; coming irnto
contact with the heated parts of the tube,carries off its heat. This
temperature is to bDe measured by means of several thermometers
placed at a distance 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 shielded so that the effects of direct radiated heat
are eliminated. If forced air cooling is used, the ambient temper=—
ature is to be measured by o thermometer in the cooling air stream
before the air reaches the tube. The useful life cf the tube may be
seriously aftected if these temperature ranges are not observed
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rigidiy. Forced ventilation may be necessary to prevent exceeding
the maximum allowable temperature under all conditions. In any case,
adequate circulation of air is necessary and forced ventilatior 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 filaments of these tubes are intended for a-¢ oper-
ation from a secondary winding of o power transformer. This winding,
provided with a center~tap or center—tap resistor, should supply at
the socket terminals the rated 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 filoment voltage may cause a high wvoltage 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 permonently across the
filament circuit at the socket terminals so that the filament volt-
age can be maintained at $.0 volts, Caution should be observed when
measuring filament voltoge because the [filament winding is at high
potential.

When an RCA-872/572 or RCA-872.A is first placed in service,its
filament should be operated at normal veoltage 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 filameni, plate
and top part of the bulb.

In radio transmitters during “standby" periods, the filaments
should be kept at their rated voltage to avoid delay in “"coming back.”
1f this is not done, the filament should always be pre-heated for 30
seconds each time the plate voltage is applied.

Shields and r~f filter ¢ircuits 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
per formance. External shielding is employed when the tube is in
proximity to high-veoltage, high-~frequency fields, R-f filters gre
employed to prevent damage caused by radio-frequency currents which
might otherwise be fed back into the rectifier tubes.
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APPLICAT 1ON

As single-phase or multi-phase rectifiers, the RCA-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 trimitations in the operation of the tubes. See definitions under
RCA- 866~ A,

Rectifier circusts particularly suited for use with the 872/572
and 872-A are shown in Figs. 4 to 8, page 60, These circuits to-
gether with their safe maximum input and maximum output operating
conditions, are classified in Table I, pageéO.

Felter circuits of weither the condenser-input or the chokee
input type may be employed. If the condenser-input type of filter
is wused, special consideration must be given to the instantaneous
peak value of the a-c input voltage (see Maximum Peck Inverse Volt-
age) which is cbout 1.4 times the RMS volue 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 peck plate current 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 standppint of obtaining the
moximum continuous d-¢ output current from these tubes under the
most favorable conditions.

The values given in Table Il are based on the use of o suitable
choke preceding any condenser in the filter circuit. If the choke
is not wused, the tabulated d-c¢ output current values cannot be ob-
toined 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 walue 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 approximately 10 to 15 velts, the only reduction in rectified
voltoge 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. 8) and single-phase full-wave (Fig. §) circuits, two 872/572's,
or two B72-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 ebtained.

Tube Symbol and Top View
of Socket Connections

Overall Dimensions

A= 2-5716" max.
B=8-1/7" max.

v
b e PLATE ~METAL TOP CAP
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TABLE TII

MAX.D-C
IAPPROX . D-C QUTPUT LOAD
A-C INPUT VOLTS CURRENT
CIRCUIT YOLT® (RMS) TO FILTER AMPERES
" 872/572
872/572 871-a* r8?2/572 872-A and
B72-A
SINGLE~PHASE 2650 max.| 3835 max., 2300 318C 1.6
FULL~WAVE per tube per tube
{2 Tuoes-Fig. 4)
SINGLE~-PHASE 5300 max. | 7070 max.; 4750 6360 1.6
FULL~-WAVE total total
{4 Tubes-Fig. 3}
THREE-PRASE 3050 nax. | 40RO max.i 3500 4780 2.1
HALP-WAVE per leg per leg
{3 Tubes-Fig. 6
THREE~PHASE 3050 max. | 4080 max.| 3500 4780 5.0
DOUBLE Y per leg per leg
PARALLEL
t6 Tubes-Fig. 7)
THREF—-PHASE 3050 max. | 40B0_max.| 7000 89570 2.5
FULL-WAVE per leg per leg
(6 Tuves.Fig. 8]

* For 5000-¥olt rating, these values should be reduced to one-hsalf.

SMGLE PHASE

FULL-WAYE

RECTIFIER  CROUET (TWO TUBES)

B A

TO SINGLE FHARK -

SUMMLY LiE

Fig. 4

+
SN
£ g8
#  e¥

T =
]

i

TIGEE PHASE HALE WAVE DOUBLE Y
(NTERCMMELTED)  RECTIRIER. CIRCUIT.

SNGLE ;
MECTIFIER. CRCUTY (FUR TISES)

7y
"
S ] .t
WL WS i 3
E s
2 e
TIREE 0 OKE PHASE
SULY (E OF THRTE PNASE
SUPMY (AR
Fig. 7

THREE PHASE  WALF-WAVE
MECTIFER  CIRCUIT

‘*.
+ k| #
2 ¥
< g ]
= s 2
{ =42
ST T -
e ¥4
0 SOGLE PHABE _ .- -
i TO TNREY MASE N W st
SPRY LNE o THEE PSR
SOnY 1
Fig. S Fig. ¢
FRASE  FULL-WAVE
RECTIFIER CHOWT

"

=]

5
]

.3

BT TIUT W

11 %0 sre s

-
b

E

’“’H‘“H‘"H?"l

m L 3 ’NS( o T Ml&i S\H\"‘ L3

Fig. 8




954
Detector, Amplifier 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 ampiifier 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
wave lengths, Operation at short wavelengths is made possibie by
means of unconventional tube structure having small size, close
eiectrode spacing, anc¢ short terminal connections.

TENTATIVE CHARACTERISTICS

HEATER VOLTAGE (A_.C, or D.C,) 6.3 Voits
HEATER CURRENT 0.15 Ampere
DIRECT INTERELECTRODE CAPACITANCES:
Grid-to-Plate (with shield baffie) 0.007 max. puf
fnput 3 ppf
Output 3 ppf
BULB (For dimensions, see page 7) J-4

TERMINAL MOUNTING (For connections, see page 7} Special
MAXIMUM RATINGS and TYPICAL OPERATING CONDIT{ONS

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

D~C PLATE VOLTAGE 250 max. Volts
D-C SCREEN (Grid No.2) VOLTAGE 100 max. Volts
D-C SUPPRESSOR (Grid No.3) VOLTAGE {00 max. Volts
TYPICAL OPERATION AND CHARACTERISTICS:
0-C Piate Voitage S0 250 Volts
D-C Screen Voltage S0 100 Volts
D-C Gr id Voltage -3 -3 Volts
Suppressor Connected to cathode at socket
Plate Current 1.2 2.0 Miiiiamperes
Screen Current 0.5 0.7 Mil)iampere
Ampiification Factor } 100 Greater than 2000
Plate Resistance 1.0 Greater than 1.5 Megohms
Mutua! Conductance tioo 1400 Micromhos

As Detector

D~C PLATE VOLTAGE 250 max. Voits
D-C SCREEN (Grid No.2) VOLTAGE 100 max. Volts
b-C SUPPRESSOR (Grid No.3) VOLTAGE 100 max. Voits
TYPICAL OPERATION AS BYASED DETECTOR:
0-C Piate-Supply Voltage 250 Voits
D-C Screen Voltage 100 Volts
C~C Grid Voltage lapprox.) -6 Volts
Suppresseor Connected to cathode at socket

1935 RCA MANUFACTURING CO., INC, RCA RADIOTRON DIVISION
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Piate Current Adjusted to 0,1 ma., with no input signal
Piate Load” 250000 Ohms, or Equivaient lmpedance

#For resistance load, voltage al the plate will be less than Lhe plate=-supply
voltage by an amount equal to the voltage drop In the load reslistor caused by
the plate current.

INSTALLATION

The terminals of the 954 require a special method of mounting
by means of clips suppiied with each tube, The two smail clips are
for the control gria and the plate terminal at the bottom ang top of
the buib, respectively. The five large clips may be fastened to a
supporting insulator, For minimum losses, it is desirabie to clip
circuit parts directly to the controi-grid terminal and to the plate
terminai. Since the circumferential tube terminals are located sym-
metricaily, a stop of insulating materiai 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 ) as Alignment Plug. Do not attempt to solder con~
nections to the terminals. The heat of the svldering operation is
almost certain to crack the bulb seal.

The keater is designed to uperate on either a.c. or d.c. when
a.c., is used, the winding which sugplies the heater circuit should
operate the heater at its recommended vaiue for full-load operating
conditions at average |ine 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 glus or minus 10% from the normal value of 6,3
volts. Series heater operation of the 954 is not recommended.

The cathode of the 954, when vperated from a transformer, should
preferably be connected directly 1o the electrical mid-point of the

heater circuit. tn the case of d-c operation from a 6-voit storage
battery, the cathode circuit is tied in either directly or through
bias resistors to the negative battery terminal. tn circuits where

the cathode is not directiy connected to the heater, the potentiai
difference between heater and cathode should be kept as low 28 posSi-
bie. If the use of a large resistor is nccessary between heater and
cathode in some circuit designs, it is essential that this resistor
be by-passed by a suitable filter network or objectionat bhum may
develop.

The screen voitage may be obtained from a fixed tap on the Be
battery, or from a potentiometer across the B-supply. The screen
voitage may be obtained from the Bwsupply through a series resistor
when the tube s seif-biased by means of a cathode resistor. The
latter method is not recommended if the B-supply exceeds 250 volts.

Shielding of each r~f amplifier stage employing the 954 is re-
quired in order to prevent interstage coupling. A convenient method
of shield construction is illustrated on page 7. The controi-grid
end of the tube is inserted through a hole in a metai plate so that
the metal edge of the hole is in close proximity to the internal
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shield in the control-grid end of the tube. It may be desirable, de-
pending upon circuit requirements, to provide a small coilar on the
baffie hole in order to increase the shielding effect.

B~f grounding by means of condensers placed close to the tube
terminals is reguired if the full capabilities of the 954 are to be
realized at the uitra~- 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 condensers right at the tube terminals. It is important
in the cases of the piate and controi-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. 1t may also be adw
visable in some applications to suppiement the action of the by-pass
condensers by r-f chokes 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 tg the audio= or the
radio-frequency stages of short-wave receivers, especialiy those
operating at wavelengths as short as 0,7 meter. Typical operating
conditions for this service are given under WMAXIMUM RATINGS and
TYPICAL OPERATING CONDITIONS.

For a-f amplifier circuits, typical operating conditions are as
follows: Fiate-supply voltage, 250 volts; screen voltage, 50 volts;
grid voltage, -2, volts; suppressor, connected to cathode at socket;
ptate~iocad 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 ocutput of 40 to 50 volts RMS may be
obtained. The voltage ampiification is approximately 100,

As a grid-bias detector, the 954 may be operated under the con-
ditions given under MAXINMUM 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 critiw=
cal, 20000 to 50000 ohms being suitabie.

For miscellaneous applications in the jaboratory, the 954 offers
important features. For instance, its smail size permits the design
of vacuum-tube volimeters such that the tube itself can be placed
at the point of measurement, Thus, tong leads and high input ca=
pacitances are avoided with the desirablie 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

L TYPE 954 Ls

TO NEXT
STAGE
CONTROL ~GRID SCREEN PLATE
BiAS SUPPLY SUPPLY SUPPLY
2.75 10 5.3 170 3 08
WAVE-LENGTH RANGE METERS METERS METER
APFROX. APPROY, APPROX,
TURNS 10 4 5
L Lo JWIRE Nei6 B.CX | negB.c¥| neaga.c¥
I*=290uTsIDE DiA. 38 £ Ve
LENGTH 3, e e
Ci1Ca (VARIABLE) 3 70 254 1310 25UUF | 3 TO 4 Ups
c 100 TO 500 | 100 70 500 | 100 TO 500
Hpf BEE Mpf
. TURNS 15 15 15
z WIRE Ne30 N230 Ne?,sO
OUTSIDE DIA. b V4 Va
WINDING s.L.@ s.L.e 5.L.9
%8.C.2BARE COPPER 98.L.= SINGLE LAYER

NOTE | THE ABOVE DATA ARE NECESSARILY APPROXIMATE

FOR ULTRA-HIGH FREQUENCIES., COILS L; AND L> MAY
BE TAPPED AT SUITABLE POINTS DETERMINED 8y TEST
TO REQUCE EFFECT OF TUBE LOADING ON CIRCUIT
IMPEDANCES. SINCE ELECTRONIC PLATE LOADING (S NOT
SERIOUS iN A PENTODE , THE USE OF COIL Lp WITH
TAPPED PLATE CONNECTION MAY NOT B8E NECESSARY TO
GIVE SATISFACTORY RESULTS. TME CONDENSERS SHOULD
ALL BE OF HIGH QUALITY AND BE DESIGNED FOR
ULTRA ~HIGH FREQUENCY OPERATION.

The License extended to the purchaser of tubes appesrs in
the License Notlce ac¢oompanying then. Information con=
tained herein 1s furnished without assuming any obligations.
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TYPICAL TUBE-VOLTMETER CIRCUIT
SPECIALLY ADAPTED FOR PROBE ARRANGEMENT

TYPE 954 (AS TRIODE)

Ra

Rg

14 TUBE HOUSING

i
C2 Rg

. | g

52 }i—oo—-——-——-—-

Rp 6.0V.
- + -+
3l il
67.5 V. 10-20 Vu
€= 5008 CONDENSER(MICA)  Rq=40000-0HM POTENTIOMETER
Cz=16 JF COND.FOR CALIBRA- FOR COARSE ADJUSTMENT
TION WITH AND MEASURE- IN BALANCING OUT
MENT OF LOW FREQUENCIES PLATE CURRENT

€37 500 JJUf CONDENSER (MICA) R5= 2000-0HM RES.(VARIABLE)
M =MICROAMMETER (50 OHMS APPROX)  (ON POSITION | GIVES RANGE
Ry =2000-0HM RES.(WIRE WOUND) g¢ OF 2 VOLTS RMS
R2=50000-0HM RES.(WIRE WOUND)  [ON POSITION 2 GIVES RANGE
R3= 10000-0HM RES. (WIRE WOUND) OF 14 VOLTS RMS

NOTE: LEADS b, C, d AND & RETURN INSIDE CABLE. LEAD a 1S
CONNECTED TO GROUNDED HOUSING.

CONSTRUCTION OF PROBE

METAL MOUSH
SHIELDED =y il N PROBE
CABLE S e - <) TEQMINALS

COMDENSERS €3 & €3
2\ LOCATED WITHIN HOUSING




OVERALL DIMENSIONS
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2 g

LEAD TO
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GRIG N (

(CONTROL GRIDY

133 # Vg DIA,———]

TERMINAL MOUNTING TEMPLATE
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LAl ,Gaao
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9585

Detector, Amplifier, Oscillator
(Acorn Type)

The 955 is a heater type of triode designed primarily for radio
amateurs and experimenters working with wavelengths between OC,5
meter and 5 meters, Cperation 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.) 6.3 Volts
HEATER CURRENT C.46 Ampere
AMPLIFICATION FACTOR 25

GRID-PLATE CAPACITANCE 1.4 ppf
GRID-CATHODE CAPACITANCE 1.0 upf
PLATE-CATHCDE CAPACITANCE 0,6 upf
BULB (For dimensions, see page 4]} J-4
TERMINAL MOUNTING (See page 4] Special

MAX IMUM 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 90 135 180 Volts
Grid Voltage* -2.5 -3.75 -5 Volts
Plate Current 1.5 3.5 4.5 Milliamperes
Plate Resistance 14700 13200 12500 Ohms
Mutual Conductance 1700 1900 2000 Micromhos
Load Resistance - - 20000 Chms
U.P.O. - - 135 Milliwatts

* The d-¢ resistance in the grid circuit should not exceed 0.5 megohm,

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

D-C PLATE VCLTAGE 180 max. Volts
D-C PLATE CURRENT 8 max. Milliamperes
D-C GRID CURRENT 2 max. Milliamperes
TYPICAL OPERATICN:
Heater Voltage 6.3 Volts
D-C Plate Voltage 180 Volts
Grid Voltage {(Approximate) =35 Volts
D-C Plate Current 7 Milliamperes
D-C Grid Current {Approximate) 1.8 Milliamperes
Power Output (Approximate}?*?* 0.5 Wat t

**At 5 meters., Only moderate reduction {n this value will be found for wavelengths
88 low g5 1 meter. Below 1 meter, the power output decreases as the wavelength
18 decreased,
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INSTALLATION

The terminals of the 955 require a special method of mounting
by means of clips supplied with sach tube. The clips may be fasten—
ed to a supporting insulator of glass, mica, or other suitable low-
loss material, but for minimum losses, it is desirable te clip cir-
cuit parts directly to the g¢rid terminal and to the plate terminal.
Since the tube terminals are locCated symmetrically, 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 g¢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 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,¢, is wsed, the winding which supplies the heater circuit should
operate the heater at its recommended value for full-load operating
conditions at average line voltage. When d.c. is used on the heoter,
the heater terminals should be connected directly across a é-volt
battery. Under any condition of operaticn, the heater voltage should
not deviate more than plus or minus 10% from the normal velue of 6.3
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 bottery terminal. In circuits where
the cathode is not directly connected to the heater, the potential
difference between them should be kept as low as pessible. If the
use of a large resistor is necessary between heater and cathede in
gsome circuit designs,it is essential that this resistor be by-passed
by a suitable filter network or objectional hum may develop.

R-F grounding 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 employved in broadcost 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 ore 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 ocudio- 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 4,

For a-f amplifier circuits utilizing resistance coupling, typi-
cal operating c¢onditions are as fellows: Plate-supply veltage, 180

oy



volts; grid-bias voltage, -3.5 volts; plate-load resistor, 250000
ohms; and plate current, O.42 milliamperes. The grid resistor may
be made as high as O.5 megchm, With these values, an undistorted
voltage output of 45 volts RMS 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
1 to 5 megohms with a condenser of O.C0025 pf is satisfactery. Tor
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 ground. The value of this self-biasing
resistor is not critical, 500CC ohms being suitable.

As an oscillator or r-f power amplifier (Class C}, the 955
should be operated as shown under MAXIMUM RATINGS and TYPICAL OPERAT-
ING CONDITIONS, Typical oscillator circuits are shown in Figures 1%
and 2. When bias is obtained by means of a grid resistor, a value
of 20000 to 25000 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 voltmeters, the 955 because of its small size,can be placed at
the point of measurement. This feature, combined with that of low
input capacitance, makes possible vacuum-tube voltmeter measurements
with a minimum effect on the constants of the circuit under measure-
ment.

ULTRA-HIGH-FREQUENCY PUSH-PULL OSCILLATOR
HARTLELY OSCILLATOR TUNED-PLATE TUNED-GRID TYPE
Ly 2

TYPE 955

TYPE 955

ouTPUT =
|
+8 -8 MR +B
L|Cy,L2C2 = DEPEND ON FREQUENCY L1C|,L2C2,3C3=DEPEND ON FREQUENCY
RANGE DESIRED RANGE DESIRED
C3 = 0.00005 Lig C4.C5C6=0.0001 g
C4C5Cp =0.0001 pip R| = 10000 TO 12500 OHMS,
R}y =20000TO 25000 OHMS, %5 WATT Yo WAT T
FIG.! Z=R-F CHOKE FIG. 2
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TYPICAL MOUNTING ASSEMBLY
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ADDITIONAL RCA DeFOREST TUBES FOR AMATEUR RADIO USE

RCA-83] is a high-power 3-electrode tube designed for use as an
oscillator and r-f amplifier, particularly at frequencies above 3CCC
kc, Filament veolts, 11.0. Normal plate volts, 3000. Power Output
(Class C), $0C watts.

RCA-8Y3 iz a 3-electrode, low-power tube of the heater-cathode
type similar in characteristics to RCA-10, It is for wuse as an
oscillator, a-f amplifier, and r-f amplifier. Heater volts, 2.5.
Power Cutput (Class C), S watts.

RCA-84M ;5 o screen-grid, low-power tube of the heater-cathode
type, similar in characteristics to RCA-865/565, It is for use as a
raodic-frequency amplifier, particularly at frequencies above 3000 ke¢.
Heater volts, 2.5. Power Output (Class C}, 5 watts.

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

RCA-851/550 is o general purpose, highepower tube of the 3~
a@lectrode type especially suited as a modulator and audic-frequency
amplifier or as a radio-frequency power amplifier. Filament volts,
11.C. Oscillater input per modulator tube, 40C wattse {(Plate volts,
200C; modulation factor, 0.6},

RCA-861/561 is « highepower tube of the screen grid type design-
ed for use as a radio-frequency amplifier. It is particularly useful
at frequencies above 3000 kc. Filament volts, 11.0. Normal plate
volts, 3000. Power Cutput (Class C), 50C watts.

RCA-878 is a high~vacuum,half-wave rectifier of the hot-cathode
type for use in suitable devices to supply the d-¢ voltage reguire-
ments of cothode-ray tubes. Filament volts, 2.5. Maximum peak in-
‘verse volts, 2000C, Maximum peak plate current, 20 milliamperes,

RCA-885 is o grid-controlled, gasecus-discharge tube of the
heater-cathode type. It is desmigned 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-804, RCA-905, and RCA~906 are cathode-ray tubes with fluo-
rescent viewing screens, hoving diameters of $*, 5%, and 3", re-
spectively. These tubes are recommended for wuse in oscillograph
applicatiens and, in such service, are especially useful for monitor-
ing amateur radio transmitters.

Additieonel technical {nformation on these types, or recelving
types, miy be obtained by writing to

COMHERCIAL ENGINEERING SECTION
RCA RADIOTROR DIVISION  RCA MANUDPACTURING CO., INC.
HARRISON: N.dJ.
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