


































































































































































































































































































































































































RCA CunningHAM RADIOTRON MANUAL
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Type '81

HALF-WAVE RECTIFIER

The '81 is a half-wave rectifier tube
of the high-vacuum type for use in d-¢
power-supply devices operating from the
alternating-current supply line. Full-wave
rectification may be accomplished by

BOTTOM  VIEW

two '81°%.
CHARACTERISTICS

FILAMENT VOLTAGE (A. C) e veie e ieeeens 7.5 Volts
FILAMENT CURRENT, . .\ vt te i iee e e, 1.95 Amperes
A-CPLATE VOLTAGE(RMS). . . v 700 max.  Volts

D-C OUTPUT CURRENT .+« o vt eie et iiie e e 85 max.  Milliamperes
BuLB (For dimensions, see Page 151, Fig. 15).................. 519

BASE o e, Medium 4-Pin Bayonet

INSTALLATION

The base pins of the '81 fit the standard four-contact socket which should be mounted
to hold the tube in a vertical position. Provision should be made for free circulation of
air around the bulb since it becomes quite hot during operation.

The coated filament of the '81 is designed to operate from the a-c line through o
step-down transformer. The voltage applied to the filament terminals should be the
rated value of 7.5 volts under operating conditions and average line voltage.

The approximate d-c output voltage of the '81 in half-wave and full-wave connection,
for various values of a-c input voltage, may be obtained from the curves on the preceding
page. For the d-c voltage available at the radio set, it is necessary to subtract the voltage
drop across the filter from the value read from the curves.

APPLICATION

As a half-wave rectifier, the ‘81 may be operated under conditions not to exceed

those given under CHARACTERISTICS.

In full-wave circuits, two '81’s are required to rectify each half of the a-¢ voltage
Operating voltages per tube are the same as for the half-wave circuit, but twice the
d-c output current may be obtained.

The filter may: be of either the condenser-input or choke-input type. If an input
condenser is used, consideration must be given to the instantaneous peak value of the
a-c input voltage. The peak value is about 1.4 times the RMS value as measured by most
a-c voltmeters. For this reason, filter condensers, especially the input condenser, should
have a rating high enough to withstand the instantaneous peak value, if breakdown
is to be avoided. When the input-choke method is used, the available d-c output voltage
will be somewhat lower than with the input-condenser method for a given a-c plate
vcl;ltage.d However, improved regulation, together with lower peak current, will be
obtained.

For special applications, it is possible to obtain a d-c output voltage approximately
double that to be expected from conventional rectifier circuits, without exceeding the
recommended maximum a-c input-voltage per tube. This is accomplished by means of a
voltage-doubling system designed for each particuler application. See page 17.
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Type 82

FULL-WAVE MERCURY-VAPOR
RECTIFIER

The 82 is a full-wave mercury-vapor
rectifier tube of the hot-cathode type for
use in suitable rectifying devices designed BOTTOM VIEW
to supply d-c power of uniform voltage
to receivers in which the direct-current
requirements are subject to considerable variation. The excellent voltage-regulation
characteristic of the 82 is due to its low and practically constant tube voltage drop
(only about 15 volts) for any current drain up to the Full emission of the filament
(see page 4).

PLATE  PLATE,
"5 &

CHARACTERISTICS
FILAMENT VOLTAGE (A. C).oovv v 2.5 Volts
FILAMENT CURRENT . o e vveve s e e 3.0 Amperes
A-C VOLTAGE PERPLATE(RMS). ...t 500 max. Volts
PEAK INVERSE VOLTAGE . cvevr e vvvennoreneineeonns 1400 max.  Volts
D-C QOuTPUT CURRENT (Continuous). . .« cvvvveenn.. 125 max.  Milliamperes
PEAK PLATE CURRENT . 4 vavereernennncnnennneonann 400 max.  Milliamperes
TuBe VOLTAGE DROP (Approximate). .. ............. 15 Volts
BuLB (For dimensions, see Page 151, Fig. 9)........coovvveinnn S-14
BASE: w:ssmassnmme REEE e e e r e e, Medium 4-Pin

MERCURY-VAPOR RECTIFIER CONSIDERATIONS

The 82 has very low internal resistance, so that the current it delivers depends on
the resistance of the load and the regulation of the power transformer. Sufficient pro-
tective resistance or reactance must always be used with this tube to limit its current to
the recommended maximum value. If this value is exceeded, the tube voltage drop will
increase rapidly and may permanently damage the filaments.

It is characteristic of mercury-vapor rectifiers that no appreciable plate current will
flow until the plate voltage reaches a certain critical positive value. At this point the
plate current rises steeply to a high value in a small fraction of a second. This surge of
current re-occurring each time either plate becomes positive may excite circuits in the
vicinity of the tube to damped oscillation and thus cause noisy radio receiver operation.
It is usually necessary, therefore, to provide small radio-frequency chokes in series with
each plate lead so that the slope of the current wave front to the flter is reduced
sufficiently to eliminate impact excitation.

INSTALLATION

The base pins of the 82 fit the standard four-contact socket, which should be installed
to hold the tube in a vertical position with the base down. Only a socket making very
good filament contact and capable of carrying 3 amperes continuously should be used.
Poor contact at the filament pins will cause overheating at the pins and socket, lowered
filament voltage, and high internal tube drop with consequent injury to the tube.
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RCA CunningHAM RADIOTRON MANUAL

The bulb becomes hot during continuous operation. Provision should be made for
adequate natural ventilation to prevent overheating, especially if shielding is employed.

The coated filament is intended for a-c operation from one of the secondary windings
of a power transformer. This winding, provided with a center-tap or center-tap resistor,
should supply at the filament terminals the rated operating voltage of 2.5 volts when
average rated voltage is applied to the primary. The high current taken by the filament
and the possibility of damage caused by applying plate voltage to the tube with its
filament insufficiently heated make it imperative that all connections in the filament
circuit be of low resistance and of adequate current-carrying capacity.

The plate supply is obtained from a center-tapped high-voltage winding designed
so that the maximum a-c input voltage per plate will not exceed 500 volts RMS under
varying conditions of supply-line voltage. The resistance of the transformer windings
should, of course, be low if full advantage of the excellent regulation capabilities of
this mercury-vapor rectifier is to be obtained. Since the drop through the tube is prac-
tically constant, any reduction in rectified voltage when the load is increased is due to
the drop in the transformer and/or the filter windings. The return-lead from the plates,
i.e., the positive bus of the filter and load circuit, should be connected to the center-tap
of the filament windins.

Shielding of this tube, particularly in sensitive receivers, may be necessary to eliminate
objectionable noise. Radio-frequency choke coils, connected in series with each plate
lead and placed within the shielding if used, are usually necessary in receivers having high
sensitivity. The inductance of the chokes should be one millihenry or more.

A fuse having a rating approximately 50% in excess of normal load requirements
should be inserted in the primary of the power transformer to prevent damage in case of
excessive current which may flow under abnormal conditions.

It is recommended that the entire equipment be disconnected from the a-c¢ power
supply whenever the 82 is removed from or installed in its socket.

APPLICATION

As a full-wave rectifier, the 82 is recommended for supplying d-c power to receivers,
particularly those in which the diiect-current requirements cause considerable variation
in the load impressed on the rectifier tube.

As a half-wave rectifier, the 82 may be operated with plates connected in parallel.
For example, two 82's so arranged in a full-wave circuit can supply twice the output
current of a single tube. When the 82's plates are operated in parallel, a resistor of not
less than 100 ohms should be connected in series with each plate in order that each
plate will carry its proper share of the total load.

Filter circuits (page 28) of either the condenser-input or the choke-input type may
be employed provided the maximum voltages and currents tabulated under CHARAC-
TERISTICS are not exceeded. The choke-input type of circuit is to be preferred from
the standpoint of obtaining the maximum continuous d-c output current from the 82 under
the most favorable conditions,

Under operating conditions, the 82 has a bluish-white glow filling the space within
the plates and extending to some desree into the surrounding space outside the plates.
This glow caused by the mercury vapor, is an inherent operating characteristic of the 89.
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Type 83

FULL-WAVE MERCURY-VAPOR
RECTIFIER

The 83 is a heavy-duty, full-wave,
mercury-vapor rectifier tube of the hot-
cathode type. It is intended for use in BOTTOM “vIEWY
suitable rectitying devices designed to
supply d-c power of uniform voltage to
receivers. The excellent voltage regulation characteristic of the 83 is due to its low and
practically constant tube voltage drop (only about 15 volts) for any current drain up to
the full emission of its filaments. For mercury-vapor rectifier considerations, refer to
pages 4 and 195.

CHARACTERISTICS
FILAMENT VOLTAGE (A. C.)o i oo ee e eiiiiiieeees 5.0 Volts
FILAMENT CURRENT . ¢ ¢t v v et eetimaee v nananananas 3.0 Amperes
A-C PLATE VOLTAGE PER PLATE(RMS). . ... ccuvntnt. 500 max. Volts
PEAK INVERSE VOLTAGE. ...\t iiiiie e eiiaeenannn 1400 max. Volts
D-C OUTPUT CURRENT (Continuous). . . .. vvvrvunnnnn 250 max.  Milliamperes
PEAK PLATE CCURRENT u & s 5 s i s 65 56 4 5 ¢ s 6 5 o0 o 5 4 800 max.  Milliamperes
TuBE VOLTAGE DROP (Approximate). . .............. 15 Volts
BuLB (For dimensions, see Page 151, Fig. 13).................. ST-16
B ASE . it e e Medium 4-Pin

INSTALLATION

Installation of the 83 is similar to that of the type 82.

APPLICATION

As a full-wave rectifier, the 83 is intended for supplying large amounts of d-c power
to receivers whose requirements are in excess of the rating of the 82. The 83 is recom-
mended for heavy-drain receivers in which the direct-current requirements cause consider-
able variation in the load impressed on the rectifier tube.

As a half-wave rectifier, the 83 may be operated with plates connected in parallel.
For example, two 83’s so arranged in a full-wave circuit can supply twice the output
current of a single tube. When the 83’s plates are operated in parallel, a resistor of not
less than 50 ohms should be connected in series with each plate in order that each
plate will carry its proper share of the total load. If the load is less than 75% of the
total maximum current rating of the tube(s), the series plate resistors should be increased
to 100 ohms each.

Filter circuits (page 28) of either the condenser-input or the choke-input type may
be employed, provided the maximum voltages and currents tabulated under CHARAC-
TERISTICS are not exceeded. The choke-input type of circuit is to be preferred from
the standpoint of obtaining the maximum continuous d-c output current from the 83
under the most favorable conditions.

Under operating conditions, the 83 has a bluish-white glow filling the space within
the plates and extending to some degree into the surrounding space outside the plates.
This glow, caused by the mercury-vapor, is an inherent operating characteristic of the tube.
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Type 83-v
FULL-WAVE RECTIFIER

The 83-v is a high-vacuum, full-wave
rectifier tube of the heater-cathode type. AOTTON "VIEW
It is intended for use in suitable rectifying
devices designed to supply d-c power to
receivers having large d-c requirements.
The excellent voltage regulation characteristic of the 83-v is due to the close spacing of
the cathode and plate.

CHARACTERISTICS
HEATER VOLTAGE (A. C)evve e iiiiin e 5.0 Volts
HEATER CURRENT S 55 5 5 » moss 15 5w o 5 wwwsmi o v 3 wovw 3 3 g s 2.0 Amperes
A-C PLATE VOLTAGE PERPLATE(RMS).............. 400 max.  Volts
D-C OUTPUT CURRENT . « . v veviieeaitenneenanens 900 max.  Milliamperes
BuLB (For dimensions, see Page 151, Fig. 11).....vviiinnnn... ST-14
BASE. ittt ittt e e e e Medium 4-Pin

INSTALLATION

The. base pins of the 83-v fit the standard four-contact socket which may be mounted
to hold the tube in any position.

The bulb becomes hot during continuous operation. Provision should be made for
adequate natural ventilation to prevent overheating.

The heater is designed to operate from the a-c line through a step-down transformer.
The voltage applied to the heater should be the rated value of 5.0 volts under operating
conditions and average line voltage. The heater leads should have as low resistance
as practical.

The cathode of the 83-v is connected to the heater within the tube.

OPERATION CHARACTERISTICS

APPLICATION e e,

As a full-wave rectifier, the 83-v is useful for sup- “-CONDENSER(CIINPUT 10 FILTER
plying large amounts of d-c power to receivers, particu- 7 b ] I l
larly those in which the d-c requirements cause con- §& e b
siderable variation in the load impressed on the Es ™ <] "‘g;
rectifier tube. 2 i

Filter circuits of either the choke-input or the 3, e -
condenser-input type may be employed, provided the 2 \\\\,,,‘_
maximum voltages and currents tabulated under CHAR- & T 1P
ACTERISTICS are not exceeded. The choke-input type '§_4°° ]
of circuit is to be preferred from the standpoint of ob- 5 R auf—
taining the maximum continuous d-c output current 530 ~a
from the 83-v under the most favorable conditions. 9 ~nl

For discussion of rectifiers and filter circuits, refer —— =
to pages 17 and 98, respectively. 0-C LOAD MILLIAMPERES
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Type 84
FULL-WAVE RECTIFIER

The 84 is a high-vacuum rectifier of
the heater-cathode type, intended for
supplying rectified power to automobile-
radio equipment designed for its charac-
teristics. This type is interchangeabie

BOTTOM VIEW

with the 6Z4.
CHARACTERISTICS

HEATER VOLTAGE(A. C.orD.C). v 6.3 Volts
HEATER CURRENT . s 6.5 555w w5 svis 6 wwa o5 95w 5 5w 0 4 0.5 Ampere
A-C PLATE VOLTAGE PER PLATE(RMS). .........ett 350 max. Volts

PEAK INVERSE VOLTAGE. vt ievvrieareinanneeenns 1000 max.  Volts

D-C OUTPUT CURRENT. « 4 v v veeeeieeneeaneeannnns 50 max.  Milliamperes
BuULB (For dimensions, see Page 151, Fig. 6)................... ST-12

BASE s:smimmsaismmss s 6 S1e6s 2750 $a5 575 s M was ww i Small 5-Pin

INSTALLATION

The base pins of the 84 fit the standard five-contact socket which may be mounted
to hold the tube in any position.

The bulb of this tube will become very hot under certain conditions of operation.
Adequate ventilation should be provided for cooling the tube by the use of chassis
enclosures designed to radiate heat efficiently, -

OPERATION CHARACTERISTICS

The heater is designed so that the normal voltage T Fwisd |
variation of 6-volt automobile batteries during charge —] 303 vous —
and discharge will not materially affect the perform- 1~ —eonecaericoatin) | |
ance or serviceability of this tube. In such service, the T Bl
heater terminals of the socket should be connected &
directly across a 6-volt battery. Leads to the battery 5° IS fna
: . i e
should have as low resistance as practical. The d-¢ ¢ -
potential difference heater and cathode should be 5 T
limited to 500 volts. £ H?‘
: ~Brpe
.Jz ol et vl i
APPLICATION : T
As a full-wave rectifier, the 84 may be operated g
with condenser-input or choke-input filter under con- £
ditions not to exceed the ratings given under CHAR- ST SRE. ...

ACTERISTICS.

As a half-wave rectifier, the 84 may be used by connecting the two plate terminals
together at the socket. With this arrangement, the maximum d-c output current is 75 milli-
amperes, while other values are the same as for full-wave service.

[129]



Zunningham o
@ Radio?ron @
Type 85
DUPLEX-DIODE TRIODE

The 85 is a heaster type of tube con-
sisting of two diodes and a triode in
a single bulb. [t is for use as a com-
bined detector, amplifier, and automatic- BOLIOM VIEW
volume-control tube in radio receivers
designed for its characteristics.

The two diodes and the triode are independent of each other except for a common
cathode sleeve, which has one emitting surface for the diodes and another for the triode.
The separate tube units permit of unusual flexibility in circuit arrangement and design.
For example, the diodes of this tube can perform the functions of detection and of auto-
matic volume-control; while at the same time, the triode may be used as an amplifier
under its own optimum conditions. For diode-detector considerations, refer to page 19.

CHARACTERISTICS

HEATER VOLTAGE(A. C.orD. C)o v i 6.3 Volts
HEATER CURRENT s s s somnsssmmvcs s mnss spmausemsis 0.3 Ampere
GRID-PLATE CAPACITANCE . .o v v v e vveiveeeeeieannnn 1.5 uuf
GRID-CATHODE CAPACITANCE . .« o oo vvvvieeevaenns 1.5 puf
PLATE-CATHODE CAPACITANCE. .+ covvvvvee e 4.3 wpf

BuLB (For dimensions, see Page 151, Fig. 7)................... ST-12
AP s oo oners 555 5508 mr e B 55 BRI £ 8 5 ABE 5 5 % W0 5 E 5 G0E £ 5 Bddim 5 m Small Metal
BASE . o ottt e e Small 6-Pin

Triode Unit—As Class A Amplifier

PLATE VOLTAGE. . . .oooiieenne 135 180 250 max.  Volts
GRID VOLTAGE. . ... e -10.5 —-13.5 —90 Volts
AMPLIFICATION FACTOR. . ........ 8.3 8.3 8.3
PLATE RESISTANCE. . ...« oo v v e 11000 8500 7500 Ohms
MUTUAL CONDUCTANCE. ......... 750 975 1100 Micromhos
PLATE CURRENT. .. oot 3.7 6.0 8.0 Milliamperes
LOAD RESISTANCE. . .. .. R, 25000 20000 20000 Ohms
POWER QOUTPUT. . .. vveeeee e 0.075 0.16 0.35 Watt

Diode Units

The two diode plates are placed around a cathode, the sleeve of which is common
to the triode unit. Each diode plate has its own base pin. Operation curves for the
diode units are given under type 2B7.

INSTALLATION

The base pins of the 85 fit the standard six-contact socket, which may be installed to
hold the tube in any position.

For heater operstion and cathode connection, refer to INSTALLATION under
type 6A7.
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Complete shielding of detector circuits employing the 85 is generally necessary to
prevent r-f or i-f coupling between the diode circuits and the circuits of other stages.

APPLICATION

For application of the 85 refer to APPLICATION on type 55. The plate family of
characteristics for the triode unit is given under type 55.

TYPICAL DUPLEX-DIODE TRIODE CIRCUITS

HALF -WAVE DETECTOR FULL-WAVE DETECTOR HALF-WAVE DETECTOR
DIODE BIASED AMPLIFIER DIODE BIASED AMPLIFIER FIXED BIAS AMPLIF IER
RFC T I i f AF
i PAF Tcl R bar B T 4
= Cs Ce = Tc
C Co t ] 9
R (N — R Ry .
Ry 3 [ 3 ) & é
W ’E—]. +
__"ETJ 8+ B+ LS T
FiG.1 FIG.2 FI1G.3
HALF-WAVE DETECTOR HALF-WAVE DETECTOR HALF-WAVE DETECTOR, SEPARATE
DIODE BIASED D-C AMPLIFIER FIXED BIAS AMPLIFIER AN.C, FIXED BIAS AMPLIFIER
‘ ‘ ]
Ra Ic c
L _4c| AN - AF 2 ‘N‘%qc#- ' AF
T Ry - LiTes Toe i P 3 i
— — AR “RI| 3rq |4 Y 00— 2t
REGULATING %G Cs on cs 250V, —
VOLTAGE Rp Rz 5¢ R4
— " A B8+ aveed B B+ AVC e
8 e T, i
FIG.4 = FIGS ¥ FIG6
APPROXIMATE VALUES
¢yu{130 ¥ FOR 500-1500 KC. Cg=0Q000) Uf OR SMALLER
450 paf FOR (7S 1C, Ry = Q8=10 MEGOHM
Ca= aipf Rp= LO=LE MEGOHMS
Ca= aipf Ra3=Q) MEGOHM
C4 = Q5UF OR LARGER Rq =Q5=10 MEGOHM
Cs = QS Uf OR LARGER Rg = L0 MEGOHM
Cg = OOI—OIpF Rg = 25000+75000 OHMS
Cy = Q0005-Q00IPF Ep =VOLTAGE FOR SENSITIVITY
Cp = Ouuf OR LARGER CONTROL
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Type 89
TRIPLE-GRID POWER AMPLIFIER

The 89 is a triple-grid power-
amplifier tube of the heater-cathode
type recommended for use in receivers BOTIOM VIEW
with 6.3-volt heater supply. The triple-
grid construction of this tube, with ex-
ternal connections for each grid, makes possible its application as (1) a Class A power-
Amplifier Triode, (2) a Class A Power-Output Pentode, and (3) a Class B power-
Output Tricde.

CHARACTERISTICS
HEATER VOLTAGE(A. C.or D. C).ovvvvv v 6.3 Volts
HEATER CURRENT ottt i iererrerrerenenenens 0.4 Ampere
BuLB (For dimensions, see Page 151, Fig. 7)...........covuue. ST-12
LN T Small Metal
BASE & 555 5 5 o 5 i o o 5 o ma o § 5 B § 6B § o F 8 5 R 5 Small 6-Pin
Class A Power Amplifier—Triode Connection
(Grids No. 2 and No. 3 tied to plate)

PLATE VOLTAGE. e vvvvvnvnnnnn 160 180 950 max. Volts
GRID VOLTAGE (Grid No. 1)...... —-20 —92.5 -31 Volts
PLATE CURRENT . ¢ v vrvevnnennnns 17 20 32 Milliamperes
AMPLIFICATION FACTOR.......... 4.7 4.7 4.7
PLATE RESISTANCE. .. eveeuennnnn 3300 3000 2600 Ohms
MuTuAL CONDUCTANCE.......... 1495 1550 1800 Micromhos
LOAD RESISTANCE®*.....ccvt..... 7000 6500 5500 Ohms
SELF-BIAS RESISTOR. . v cvvvvnen.. 1180 1125 970 Ohms
UNDISTORTED POWER QUTPUT. . . .. 0.3 0.4 0.9 Watt

* Optimum for maxi distorted power output. Approximately twice the value or any given set of
conditions is recommended for load of this tube when used os driver for Class B stage.

Class A Power Amplifier—Pentode Connection
(Grid No. 3 tied to cathede)

PLATE VOLTAGE.......... 100 135 180 950 max. Volts
SCREEN VOLT. (Grid No. 2) 100 135 180 950 max.  Volts
GRID VOLTAGE(Grid No.1) —10 -13.5 —18 —95 Volts
PLATE CURRENT...ouvuunnn 9.5 14 20 32 Milliamperes
SCREEN CURRENT.......... 1.6 2.2 3.0 5.5 Milliamperes
AMPLIFICATION FACTOR. .. 195 125 195 195
PLATE RESISTANCE. .. ..... 104000 92500 80000 70000 Ohms
MUTUAL CONDUCTANCE... 1200 1350 1550 1800 Micromhos
LOAD RESISTANCE......... 10700 9200 8000 6750 Ohms
SELF-BIAS RESISTOR........ 900 830 785 670 Ohms
POWER OUTPUT*.......... 0.33 0.75 1.5 3.4 Watts

* 9% total harmonic distortion.
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Class B Power Amplifier—Triode Connection
(Grids No. 1 and No. 2 tied together; grid No. 3 tied to plate)
PLATE VOLTAGE. ... ieriieiiiineniieaiaeeans 250 max.  Volts
PEAK PLATE CURRENT . & v i tteieetereeninraesenenses 90 max.  Milliamperes
AVERAGE GRID Di1sSIPATION (Grids No. 1 and No. 2) 0.35 max.  Weatt
TypiICAL OPERATION (2 tubes)

Plate Voltage. ..o vv it iiiieiieananens 180 Volts

Grid Voltage (Grids No. 1 and No. 2 together). . .. 0 Volts

Zero-Signal Plate Current (Per tube)............... 3 Milliamperes

Effective Load Resistance (Plate-to-plate). .. ........ 9400 Ohms

Power Qutput, Approximate (2 tubes)............. 3.5 Watts
INSTALLATION

The base pins of the 89 fit the standard six-contact socket which may be instslled to
hold the tube in any position. Sufficient ventilation should be provided to circulate
air freely around the tube to prevent overheating.

For heater operation, see type 41; for cathode connection refer to type 6A7.

APPLICATION

For Class A Triode Operation of the 89, the two grids (No. 2 and No. 3), immediately
adjacent to the plate, are connected to the plate, while the third (No. 1) is employed
for control purposes. Operation of the tube is then similar to any Class A Power-
Amplifier Triode. When it is used as the driver for a Class B stage, the load requirements
are changed as indicated in the note under CHARACTERISTICS. This change is recom-
mended in order to minimize distortion due to

the driver Stdge. OPER%T.‘AON %Hé;REAR(A:‘{l RISTICS

For Class A Pentode Operation of the 89, e ]
the grid (No. 3) adjacent to the plate is tied e -
to the cathode and thus serves as the suppressor, T P XS vrs-0 | B
while the other two grids (No. 1 and No. 9) VA R T Nm o Varsme. |

| INPUT TRANSFORMER VOLTAGE RATIO. =37} w

serve as the screen-grid and control-grid respec- CUTPUT LOAD,PLATE TO PLATE= 800 eS|
tively. Operation of the tube is then similar to It Aot tsioalpr L3
any Class A power-output pentode. }0 t; § R

For either method of Class A operation the .'v:"“ = (p‘r 23 £
self-bias resistor should be shunted by a suitable £ o 1] o g
filter network to avoid degenerative effects at 5 ¢;"/ 5 55 %
low audio frequencies. The use of two 89'sin &~ Y| & $¢
push-pull eliminates the necessity for shunting ¢ v g 3
the resistor. The value of the self-bias resistor £ .of—1<4 osze | awiog
required for two tubes in the same stage is ap- e ) © *““" R
proximately one-half that for a single tube. | L TR e ¢ e

When the 89 is operated as a Class A SRIVER SN vOLTS Cae) 'C

Amplifier (triode or pentode), transformer- or
impedance-coupling devices are recommended. If, however, resistance coupling s
used, a resistance of 1.0 megohm may be employed, provided the heater voltage does
not rise more than. 10 per cent above rated value under any condition of operation.

For Class B Triode Operation of the 89, the grid (No. 3) adjacent to the plate is
tied to the plate, while the other two grids (No. 1 and No. ) are connected together
to serve as a single control grid. A discussion of Class B design features is given on page 16.
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AVERAGE PLATE CHARACTERISTICS
CLASS A OPERATION- PENTODE CONNECTION
- | S N R

©
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AVERAGE PLATE CHARACTERISTICS
CLASS A OPERATION - TRIODE CONNECTION
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AVERAGE PLATE CHARACTERISTICS
LASS B OPERATION
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Types V99 and X99
DETECTORS, AMPLIFIERS

The 99 types are three-electrode,
general-purpose tubes designed for dry-
cell operation. The low power consump-
tion of these tubes makes them applicable
to portable receivers and services where power economy is important. The two types
have different bases.

CHARACTERISTICS
FILAMENT VOLTAGE(D. C.). oot v v iiieeienene 3.0-3.3 Volts
FILAMENT CURRENT .« oo v e vt ie vt nienenans 0.060-0.063 Ampere
PLATE VOLTAGE. vt vtiiiviiieiieeevnnnnnnnn 90 max. Volts
GRID VOLTAGE & s 5 w3 wsown 8 5 & w08 5 5 5wl £ 3 5505 8 —4.5 Volts
PLATE CURRENT .+« ttiiivieeienneanrernnnnnn 2.5 Milliamperes
PLATE RESISTANCE. ..o ive e ieeie e ieinianens 15500 Ohms
AMPLIFICATION FACTOR. . ... vivive i iiinns 6.6
MUTUAL CONDUCTANCE. .. v eevieaenarerneees 495 Micromhos
GRID-PLATE CAPACITANCE. .o e e e evveevnnnnnnans 3.3 puf
GRID-FILAMENT CAPACITANCE. ..cvvivannvnnnnn 2.5 unf
PLATE-FILAMENT CAPACITANCE. ... .. vvevnennnnn 2.5 uuf
Type V99 Type X99
BUlB (See Page 151) . . viiininenreinieaennnnns T-8 (Fig. 3) T-8 (Fig. 1)
BASES: 5 s v v o250 6 4 55000 0 0 o Rt € 5 50558 8 0 o i § 5 5 BG4 & Small 4-Nub Small 4-Pin
INSTALLATION

The base pins of the X99 fit the standard
four-contact socket; the V99 fits only the small
shell socket with bayonet slot. The sockets
should be installed so that the tubes will operate
in a vertical position. Cushioning of the sockets
in the detector stage may be desirable if micro-

TYPE v 99 TYPE X 99
BOTTOM VIEW phonic disturbances are encountered. BOTTOM MlEW

APPLICATION

As detectors, 99's may be operated either with grid leak and condenser or with
grid bias. The recommended plate voltage for the former method is 45 volts. A grid
leak of from 1 to 5 megohms used with a grid condenser of 0.00025 gf is satisfactory. The
grid-circuit return should be connected to the positive filament terminal. For grid-bias
detection the maximum plate voltage of 90 volts may be used with the corresponding
negative grid bias of 10.5 volts. The grid bias should be adjusted so that the plate current
is 0.2 milliampere with no input signal.

As amplifiers, the 99's are applicable to the audio- or the radio-frequency stages of a
receiver. Recommended plate and grid voltages are shown under CHARACTERISTICS.
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Type 112-A

DETECTOR, AMPLIFIER

The 112-A is a three-electrode
storage-battery tube for use as a detector
and as an amplifier.

BOTIOM VIEW

CHARACTERISTICS
FILAMENT VOLTAGE (D. C.) v v vv i iviiiviiiieenns 5.0 Volts
FILAMENT CURRENT . . v v v v eeeanrenennceeenannnanns 0.25 Ampere
PLATE VOLTAGE. . c et vrenennnn. 90 135 180 max. Volts
GRID VOLTAGE . v e veveevvnnnnnns —4.5 -9 -13.5 Volts
PLATE CURRENT . ¢ v v vvnvvneecrenn 5.0 6.2 7.7 Milliamperes
PLATE RESISTANCE. « oo veveercanns 5400 5100 4700 Ohms
AMPLIFICATION FACTOR. .o enunn . 8.5 8.5 8.5
MUTUAL CONDUCTANCE. ......... 1575 1650 1800 Micromhos
LOAD RESISTANCE. « ccvvvvvenann 5000 9000 10650 Ohms
UNDISTORTED POWER QUTPUT. .. .. 0.035 0.13 0.985 Watt
GRID-PLATE CAPACITANCE. ..o covvvenannnn 8.5 uuf
GRID-FILAMENT CAPACITANCE. .0 e vvv e 4.0 puf
PLATE-FILAMENT CAPACITANCE. .. ..cvntuu. 2.0 puf
BULB (For dimensions, see Page 151, Fig. 11).........couvn.... ST-14
27 -3 Medium 4-Pin Bayonet

INSTALLATION AND APPLICATION

The base pins of the 112-A fit the standard four-contact socket which should be
installed to hold the tube in a vertical position.

As a detector, the 112-A may be operated either with grid leak and condenser or
with grid bias. For grid-bias detection, plate voltages up to the maximum value of
180 volts may be used with the corresponding negative grid-bias voltage (15 volts
approximately, at 180 volts).

As an amplifier, the 112-A should be operated as shown under CHARACTERISTICS.

AVERAGE PLATE CHARACTERISTICS

40

™ v

TYPE 112-A

E¢m$0 VOLTS OC. of
P

0

/

l’.
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[/

%
\"yor

‘\%

[~

WP
N A [ty
;.. Ag [ / /CZ:/ Fifd
SN ATAVAVAVIVIEI®
i 2 ’&,//, //J/ / ,7 7 2
X TIPS VA7

20
PLATE VOLTS
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ADDITIONAL TUBE TYPES
Supplementing those given on pages 32 to 136

The *00-A is a three-electrode detector tube of the gas-filled type for use in storage-
battery-operated receivers. As a grid-leak detector, this tube is especially effective on
weak signals. See RADIO TUBE CHART for operating conditions.

The 11 and 12 are detector-amplifier tubes of the three-electrode construction for
use in older types of dry-cell-operated receivers. Their electrical characteristics are
identical. The 11, however, fits only the WD socket, while the 12 fits the standard
four-contact socket. See RADIO TUBE CHART for characteristics.

The '20 is a three-electrode power amplifier tube intended for use in the last audio
stage of dry-battery-operated receivers using the 99 and/or 22. See RADIO TUBE
CHART for characteristics.

The 40 is a storage-battery tube of the three-electrode high-mu type designed for
use in resistance- or impedance-coupled amplifier or detector circuits. See RADIO
TUBE CHART for characteristics.

The 874 is a voltage regulator tube designed to maintain constant d-¢ output voltage
from rectifier devices for different values of d-c load current. In such devices, the 874
maintains an approximately constant d-c voltage of 90 volts across its terminals for any
current from 10 to 50 mimamperes. This tube consists of two electrodes (a cathode and
an anode) in a gas-filled bulb. It requires 125 volts for starting and shows a pronounced

low in operation. This type has an 5-17 bulb (see page 151) and a medium 4-pin base.
ocket connections with reference to Fig. 1 of RADIO TUBE CHART are as follows:
Pin No. 1 is anode (4); Pin No. 2 is connected within base to Pin No. 4; Pin No. 3 is
cathode (—); Pin No. 4 is connected to Pin No. 2.
The 876 is a current regulator designed for use in series with the prima_rl-_\‘ of a power

transformer to absorb the voltage variations normal to a-c power lines. The operating
current of this tube is 1.7 amperes for a voltage range of 40 to 60 volts drop in the tube.

The 886 is similar to the 876. The operating current of this tube is 2.05 amperes for a
voltage range of 40-60 volts drop in the tube.

INDEX OF TYPES BY USE AND BY CATHODE VOLTAGE
VOLTAGE AMPLIFIERS | CONVERTERS MIXER TUBES
e PoER 6| INCLUDING IN SUPER. | DETECTORS| ~ IN SUPER. | RECTIFIERS
: DUPLEX-DIODE TYPES | HETERODYNES HETERODYNES
1.1 — 11,12 — 11,12 — -
1.5 — 26 — — — -
2.0 19, 31,
33, 49 30, 32, 34 1A6, 106 30,32 | 1A6,1C6,34 | —
2A3, 2A5, | 2A6, 287, 24-A, 21, 35, 9A6, 2B7, | 2A7, 24.A,
25 | 45,46, 47, 55, 56, 57, 58 2A7 24.A,27, | 35,57,58 82
53, 59 55, 56, 57
3.3 ‘20 929, 99 — 99 — —
50 [112.A, T1-A 01-A, 40, 112-A — 00-A, 01-A, — 5273, 80,
40, 112-A 83, 83-v
6A4, 6A6, | 6B1, 6C6, 6D6, 6F1, 36, 6B7, 6C6, [6A7,6C6,6D6,
63 38,41,42, | 37,39/44,75,76, 71, 6A7,6F1 | 6F1,36,31,|  6F1, 36, 1ov, 84
9, 89 78,85 15,76,71, | 39744, 71,
g5 78
1.5 10, 50 — — — — ‘81
12.6 - — — — — 19723
25.0 43 — — — -— 2525
300 48 - - — — —

1137]



Radio Tube Testing

The radio tube user—service man, experimenter, and non-technical radio listener—
is interested in knowing the condition of his tubes, since they govern the performance
of the device in which they are used. In order to determine tﬁe condition of a tube,
some method of test is necessary.

Since the operating capabilities and design features of a tube are indicated and
described by its electrical characteristics, a tube is tested by measuring its characteristics
and comparing them with representative values established as standard for that type.
Tubes which read abnormally high with respect to the standard for the type are subject
to criticism just the same as tubes which are too low.

Certain practical limitations are placed on the accuracy with which a tube test can
be correlated with actual tube perfgrmence. These limitations make it unnecessary for
the service man and dealer to employ complex and costly testing equipment having
laboratory accuracy.

Since the accuracy of the tube-testing device need be no greater than the accuracy of
the correlation between test results and receiver performance, and since certain funda-
mental characteristics are virtually fixed by the manufacturing technique of leading tube
manufacturers, it is possible to employ a relatively simple test in order to determine the
serviceability of a tube.

In view of these factors, dealers and service men will find it economically expedient
to obtain adequate accuracy and simplicity of operation by employing a device which
indicates the status of a single characteristic. - Whether the tube is satisfactory or un-
satisfactory is judged from 312 test result of this single characteristic. Consequently,
it is very desirable that the characteristic selected for the test be one which is truly
representative of the tube’s overall condition.

SHORT CIRCUIT TEST

The fundamental circuit of a short-circuit tester is shown in Fig. 39. While this circuit
is suitable for tetrodes and types having less than four electrodes, tubes of more electrodes
may be tested by adding more indicator lamps to the circuit. Voltages are applied
between the various electrodes with lamps in series with the electrode Ieads. Any two
shorted electrodes complete a circuit and light one or more lamps. Since two electrodes
may be just touching to give & high-resistance short, it is desirable that the indicsting
lamps operate on very low current. It is also desirable to maintain the filament or heater
of the tube at its operating temperature during the short-circuit test, because short-circuits
in a tube may sometimes occur only when the electrodes are heated.

SELECTION OF A SUITABLE CHARACTERISTIC FOR TEST

Some characteristics of a tube are far more important in determining its operating
worth than are others. The cost of building a device to measure any one of the more
important characteristics may be considerably higher than that of a device which measures
a less representative characteristic. Consequently, three methods of test will be discussed,

ranging from relatively simple and inexpensive equipment to more elaborate, more
accurate, and more costly devices.

An emission test is perhaps the simplest method of indicating a tube’s condition.
gRefer to DIODES, page 3, for a discussion of electronic emission.) Since emission
alls off as the tube wears out, low emission is indicative of the end of tube serviceability.
However, the emission test is subject to limitations because it tests the tube under static
conditions and does not take into account the actual operation of the tube. On the one
hand, coated filaments, or cathodes, often develop active spots from which the emission
is so great that the reiatively small grid area adjacent to these spots cannot control the
electron stream. Under these conditions, the total emission may indicate the tube to be
normal although the tube is unsatisfactory. On the other hand, coated types of filaments
are capable of such large emission that the tube will often operate satisfactorily after
the emission has fallen far below the original value,

Fig. 39 shows the fundamental circuit diagram for an emission test. All of the elec-
trodes of the tube, except the cathode, are connected to the dplate. The filament, or heater,
is operated at rated voltage; a low positive voltage is applied to the plate. After the tube
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has reached constant temperature, the electronic emission is read on the meter. Readings
which are well below the average for a particular tube type indicate that the total number
of dvai{able electrons has been so reduced that the tube is no longer able to function
properly.

Fig. 40

A mutual conductance test takes into account a fundamental operating principle of
the tube. (This will be seen from the definition of Mutual Conductance on page 7.) It
follows that mutual conductance tests, when properly made, permit better correlation
between test results and actual performance than does a straight emission test.

There are two forms of mutual conductance test which can be utilized in a tube tester.
In the first form (illustrated by Fig. 41, giving a fundamental circuit with a tetrode under
test), appropriate operating voltages are applied to the electrodes of the tube, A plate
current, depending upon the electrode voltages, will then be indicated by the meter. |If
the bias on the grid is then shifted by the application of a different grid voltage, a new
plate-current reading is obtained. The difference between the two plate-current readings
is indicative of the mutual conductance of the tube. This method of mutual conductance
testing is commonly called the "grid-shift” method, and depends on readings under static
conditions. The fact that this form of test is made under static conditions imposes limitations
not encountered in the second form of test made under dynamic conditions.

The dynamic mutual-conductance test illustrated in Fig. 42 gives a fundamental circuit
with a tetrode under test. This method is superior to the static mutual-conductance test in
that a-c voltage is applied to the grid. Thus, the tube is tested under conditions which

ac
£ W51
T+
: ©
I A
I ‘ v i

Fig. 42

approximate actual operating conditions. The alternating component of the plate current
is read by means of an a-c ammeter of the dynamometer type. The mutual conductance of
the tube is equal to the a-c plate current divided by the input-signal voltage. If a one-volt
RMS signal is applied to the grid, the plate-current-meter reading in milliamperes multiplied
by one thousand is the value of mutual conductance in micromhos.
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The power output test probably gives the best correlation between test results and
actual operating performance of a tube. In the case of voltage amplifiers, the power
output is indicative of the amplification and output voltages obtainable from the tube.
In the case of power output tubes, the performance of the tube is closely checked.
Consequently, although more complicated to set up, the power output test will give
closer correlation witﬁ actual performance than any other single test.

Fig. 43 shows the fundamental circuit of a power output test for Class A operation
of tubes. The diagram illustrates the method for a pentode. The a-c output voltage de-
veloped across the plate-load impedance (L) is indicated by the current meter. The
current meter is isolated as far as the d-c plate current is concerned by the condenser (C).
The power output can be calculated from the current reading and known load resistance.
In this way, it is possible to determine the operating condition of the tube quite accurately.

Fig. 44 shows the fundamental circuit of a power output test for Class B operation
of tubes. With a-c voltage applied to the grid of the tube, the current in the plate circuit
is read on a d-c milliammeter. The power output of the tube is approximately equal to:

(D-c current in amperes)? X Load resistance in ohms

Power Output (watts) =

0.405

== .
ffoarn (3 uu&ufv:rsn
: % € 1
=il MILTAMMETER
-O1+——©
WAAMA -~ G
o ——w
—““-f -l'l'l'+ :
Fig. 43 Fig. 44

ESSENTIAL TUBE TESTER REQUIREMENTS

1. It is desirable that the tester provide for a short-circuit test to be made prior to
measurement of the tube’s characteristics.

9. It is important that some means of controlling the voltages applied to the electrodes
of the tube be provided. If the tester is a-c operated, a line-voltage control will permit
of supplying proper electrode voltages.

3. It is essential that the rated voltage applied to the filament or heater be maintained
accurately.

4. It is suggested that the characteristics test follow one of the methods described.
The method selected and the quality of the parts used in the tester will depend upon the
requirements of the user.

TUBE TESTER LIMITATIONS

A tube testing device can only indicate the difference between a given tube’s char-
acteristics and those which are standard for that particular type. Since the operating
conditions imposed upon a tube of a given type may vary within wide limits, it is im-
possible for a tube testing device to evaluate tubes in terms of performance capab lities
for all applications. The tube tester, therefore, cannot be looked upon as a final authority
in determining whether or not a tube is always satisfactory. Actual operating test in
the equipment in which the tube is to be used will give the best possible indication of a
tube’s worth. Nevertheless, the tube tester is a most helpful device for indicating the
serviceability of a tube.
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Gircuit Section

The circuit diagrams given on the following pages have been carefully chosen, not
necessarily to illustrate commercial practice, but rather to show many diF?'erent uses of
radio tubes. All of the circuits are conservatively designed to give reliable and satis-
factory performance. Although relatively few circuits are given, it is often practical to
use a portion of one circuit in combination with portions of other circuits to obtain a
design meeting the desired requirements. Tuned-circuit constants are omitted from the
receiver diagrams because inductance and condenser values are usually subject to the

individual requirements of the set builder.

In addition, suitable, well-made tuned-

circuit parts car;dgenerally be purchased at very reasonable cost. Information on the

characteristics a

the application features of each tube, given under each tube type,

will prove of assistance in understanding and' utilizing the circuits.

®©

SUPERHETERODYNE RECEIVER FOR A-C OPERATION

R-F_AMPLIFIER
TYPE 58

PENTAGRID CONVERTER
TYPE 2A7

I-F AMPLIFIER
TYPE 58

DIODE DETECTOR
DELAYED Av.C,
TYPE 55

Ta 11\ 1g
C2 N
- v
F
c(c c
cl I3
<
R R <
<
Rz
oy

TYPE 523

a}

CxOl uf
C/=OSCILLATOR PADDING CONDENSER
C2=GANGED VARIABLE CONDENSER

C9=0.25 Jf

R|= 300 OHMS,i WATT
R2=20000 OHMS, 0.5 WATT

R4=25000 OHMS, | WATT

Rg 2500000-OHM A-F VOLUME=-CONTROL
POTENTIOMETER

Rg x| MEGOHM

R7=200 OHMS, 5 WATTS

Rg=25000 OHMS, [0 WATTS

Rg=14000 OHMS , | WATT

L= 60~85 MILLIHENRY R-F CHOKE

L= 000=0HM SPEAKER FIELD,1I0 VOLTS

L= 20-30 HENRY FILTER CHOKE,600 OHMS

Ty =I75-KC_{-F TRANSFORMER

Ta= PLATE=TO-PUSH-PULL -GRID TRANSFORMER

T3 = OUTPUT TRANSFORMER FOR PUSH-PULL 2A5'S

T4=POWER TRANSFORMER

l:}=50000-|00000 OHMS, | WAT
NOTE: APPROXIMATE POWER OUTPUT OF 2A% STAGE, 6.0 WATTS, THE CONSTANTS OF THE THAEE R-F TRANSFOAMERS Ta.Tg AND Tc WHLL
DEPEND UPON THE FREQUENCY RANGE AND GENERAL LAYOUT OF THE SET,

[141]



RCA CunningHAM RADIOTRON MANUAL

SUPERHETERODYNE AUTOMOBILE RECEIVER

WITH DELAYED AM.C.

R-F_AMPLIFIER PENTAGRID CONVERTER [-F AMPLIFIER DIODE DETECTOR, AVC.,
TYPE 6D6 TYPE 6A7 TYPE 606 TYPE 667
g 3 1
F =
4 m
L] L] L) '-—
Cc4 Cs Ce Ca
it
[
<
% R
p: <R3
SR) R2
R4
%‘5 el
1
{ __iTO HEATERS £—|
v & 6-voLT L h}‘s

STORAGE BATTERY

C1C2:C3=GANGED VARIABLE CONDENSERS
CaL8C1nC22.L27=0.05 LUf, 100V,
€5.C9:1C24:C32 = Ol LUF

C6:C7CI0:C11C16:C18:C19+C26,C29 =04 LUf, 250V,

Ci2=0SCILLATOR TRACKING CONDENSER
€13:C14 = TRIMMER CONDENSERS
Ci5=0.00025 LLf

C20= 000045 Jf

C21,C28=0.0001 Jf

C23=8 Ll 250V,

C25= 8 Ufy LOW VOLTAGE

G30= 25 Jf ELECTROLYTIC, 25V.

C31 = 0.02 JUf, 350 Ve

®

]
-A-B,GROUND  +i30V.
SPEAKER

RiR4sRGIR(g = 250000 OHMS, % WATT

R2,R9 = 300 OHMS, 0.1 WATT
R3sR0= 40000 OHMS, 0.5 WATT
Rg = 200 OHMS, 0.1 WATT

Rg = 25000 OHMS, 0.1 WATT

R7 = 50000 OHMS, 0.5 WATT
Ryl = 100000 OHMS, 0. WATT

R)3,R(5:R|9 = 0.5 MEGOHM, 0.1 WATT
Rig+Rj7 =1 MEGOHN, 0.1 WATT

Rig = 3500 OHMS, O. WATT

R20=600 OHMS, 0.5 WATT

R2(= 10000 OHMS, | WATT

L,LaL3=60-MLLINENRY R-F CHOKES

T),T2= I75KC. [-F TRANSFORMERS

T3=OUTPUT TRANSFORMER FOR
A SINGLE 4i

NON ~ RADIATING REGENERATIVE SHORT-WAVE RECEIVER *
2.5-VOLT A-C TYPES

DETECTOR

R~F_AMPLIFIER
TYPE 58 TYPE 58

T

ANTENNA
SYSTEM

L1411

i

LT O

A~F AMPLIFIER
TYPE_56

€,Co= 35 JIUf MIDGET TYPE
Caf4=100 UUf MIDGET TYPE
C5,Cq,C7 =001 Uf MICA TYPE
Ca=0d Uf

Cg,Ceo=0.00025 WF MICA TYPE

=1 Jf, 200V.

C)p=8-25 Uf ELECTROLYTIC, 25V
Ry = 300 OHMS 1 WATT

Qt250v,

Rg

Rp =10000-OHM WIRE -WOUND
POTENTIOMETER
R3 =100 000 OHMS, 1 WAT T
Ra= 75000 OHMS ,1 WATT
Rs™ 2-5 MEGOHMS,0d WATT
Re = 250000 OHMS,{ WATT
Ry =1 MEGOHM , O WATT
Rg = 2500 OHMS ,1 WATT

3

L‘/"éa_

Rg =15000 OHMS , 5 WAT TS

Rio= 50000 ~OHM POTENTIOMETER,
REGENERATION CONTROL

Ryt =5000 OHMS ,1 WATT

Iy = 8-MILLIHENRY R=-F CHOKE

(2= 300~500 HENRY A~F CHOKE

J° = HEADPHONE JACK

$y =S.R5.T. SWITCH

* |F A"B-BATTERY SUPFLY IS USED NSTEAD OF A POWER PACK, THE LEFT END OF POTENTIOMETER Rig SHOULD BE
CONNECTED TO +45V, OR+6Z5V. AND Rg AND Ry SHOULD BE OMITTED. A "8-SUPPLY AS OW AS 125V, CAN BE
USED, WITH MINOR CIRCUIT CHANGES.
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BATTERY~OPERATED SUPERHETERODYNE
2.0-VOLT TYPES
PENTAGRID

DIODE DETECTOR
R-F_AMPLIFIER CONVERTER I=F_AMPLIFIER M.C, A-F_AMPLIFIER
TYPE 34 TYPE IC6 TYPE 34 TYPE 30 TYPE_30

<

L
o2
fil—

SPEAKER T4

L '
| Ra Raz l
=8 & AMPLIFIER
Si L

q.(ac =GANGED VARIABLE CONDENSERS  Rz,Rj0=70000 OHMS,0.I' WATT R22=7000 OHMS, 0.0 WATT
.00025 |

v R3, Ra, Ry =1000 OHMS; 0.1 WATT Ra=1.4-0HM FILAMENT RESISTOR
Cs.q;cls-czhcza 0.05 U R23,R9,R|2,Ri3,Ria,Ria =0.5 MEGOHM, T|. E= 175-KC. 1-F TRANSFORMERS
C6C7. 13,614, C15,C17: G181 C19 =0-1 Jf

0.1 WATT LASS B INPUT TRANSFORMER
IO‘OSCILLA OR_ TRACKING CONDENSER R5=50000 OHMS, 0.1 WATT 14-C|.Ass B OUTPUT TRANSFORMER
c.,. = TRIMMER CONDENSERS R 20000 OMMS, 0.5 WATT iy TYPE 19
00045 Uf R7,R|g 35000 OHMS, 0.5 'A=FOUR N26 DRY CEL s
czz ooom bt Rig=0.5-MEGOHM POTENTIOMETER . N SERIES-PARALLEL
4R 13 A~F VOLUME CONTROL! REE HEAVY-DUTY 45V, B BATTERES
15 |7-loooa> OHMS, 0.1 WATT Rp0=7500 OHMS, 0.1 WATT “C29-V. C-BATTERY
R2| 2000 OHMS, 0.1 WATT $|=D.P.S.T. SWITCH

NOTE © IF A SINGLE 2.0-VOLT CELL OF A LEAD STORAGE BATTERY IS USED FOR THE A-BATTERY, Rp3 IS OMITTED
SEE DATA UNDER INSTALLATION ON TYPE 30 FOR ADDITIONAL INFORMATION ON FILAMENT SUPPLIES.

®

BATTERY- OPERATED SHORT-WAVE RECEIVER
2.0-VOLT TYPES

R-F AMPLIFIER DETECTOR POWER AMPLIFIER
TYPE 34 TYPE 34 TYPE 33
i
ANTENNA AL}
SYSTEM La AJ
A-F
R7 OUTPUT
- I r . b
~22.5V +BL5V. -A -B,#C, A +45\ -13.5V. +135V.
C1,C2 =100 YUF MDGET TYPE R2 =50000-0OHM POTENTIOMETER, R7=500000-0OHM POTENTIOMETER,
€3C4 =35 UUF MIDGET TYPE R-F VOLUME CONTROL A-F VOLUME CONTROL
C9:Ce:C70Ci 1 = 0.05 Uf R3 = 2-5 MEGOHMS, 0.1 WATT L|,L2sL3= 8-MILLIFENRY R-f CHOKE
€8:C(0 =0.0002S P F ILAMENT RHEOSTAT L 4= 300-300 HENRY CHOKE
Co=IJLf, 100V Rs = 50000-OHM POTENTIOMETER, T =OUTPUT TRANSFORMER FOR
Ry = 8000 OHMS, 0.1 WATT REGENERATION CONTROL A SINGLE 33
R = 250 000 OHMS, 0.1 WATT S|=D.P.S.T. BATTERY SWITCH
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RCA CunningHAM RADIOTRON MANUAL

A-C AND D-C SUPERHETERODYNE RECEIVER

Y PENTAGRID CONVERTER  Ff AMPLIFIER DETECTOR POWER AMPLIFIER
< TYPE 6A7 TYPE 78 TYPE 77 TYPE 43

ut!

L
T

3

N

Can.y

v

C = GANGED TUNING CONDENSER Rgm 12500 OHMS , | WATT
0.002 Uf Rg— 250000 OHMS , 1 WATT

R7= 500000 OHMS , 04 WATT

C3= OSCILLATm PADDING CONDENSER ~ Rg= 625 OHMS , 2 WATTS
Rg™ 20000~ OHM' BLEEDER , 1 WATT

C §= 0.00025 Mf Ri0= 150 OHMS , 25 WATTS
c f Ry = 60000 OHMS , 0.5 WATT
200V. R,z- 35000 OHMS, 0.5 WATT
1 f = 60-MILLIHENRY R-F CHOKE
50000~ OHM VOLUME-CONTROL |. = 2000-OHM SPEAKER FIELD, 100V.
POTENTIOMETER L 3= FITER CHOKE; MAX. RESSTANCE 200
N pepved R2= 150 OHMS, 1 WATT ; INDUCTANCE AS LARGE AS PRACTICAL
\ R3= 10000 OHMS, 0.5 WATT T4= 465-KC |-F TRANSFORMER
SERIES-HEATER CIRCUIT Rz = 430 OHMS, 1 WATT T2= OUTPUT TRANSFORMER FOR SINGLE 43

NOTE ¢ THE MECMANICAL LAYOUT OF THE SET WILL DETERMINE TO A LARGE EXTENT THE MINIMUM SIZE OF FILTER CHOKE
NECESSARY TO KEEP HUM AT A SATISFACTORY LEVEL .

NON - RADIATING REGENERATIVE SHORT - WAVE RECEIVER
6.3~-VOLT HEATER TYPES

DETECTOR TYPE 6C6

IST R-F STAGE 2ND R-F STAGE

AUDIO AMPLIFIER
c TYPE 6D 8 TYPE 6D6 TYPE 76

Cs

R SRz
oUTPUT

TS

O+687%v. O-+35V.

C = 30 puf TRIMMER Ry ™ 18000 OHMS, 0.9 WATT
Cy=0.01 -0 uf R4™ 150 OHMS,0.1 WATT

c;a,c4 = 0.00025 M f R5 = 50000-OHM_ POTENTIOME TER,

c3=1 uf REGENERATION CONTROL

Co= 0.0 jif Re™ 2000 OHMS,0.1 WATT

Co=8 Jf, 15V P7= 30000 OHMS , 1 WATT

R = 2-5 MEGOHMS Rg= 20000 OHMS; TAPERED; R-F VOLUME CONTROL
Ry = 250000 OHMS , 1 WATT L =10~ 50 MILLIHENRY R-F CHOKE

R2~1 MEGOHM , 0.1 WATT X =300 - 500 HENRY A-F CHOKE,2MA,

NOTE: TYPES 56,57, AND 58 MAY BE USED IN THIS CIRCUIT IN PLACE OF THE 78,8C8, AND 608 RESPECTIVELY, PROVIDED
THEY ARE OPERATED AT THEIR RECOMMENDED HEATER,SCREEN,PLATE AND GRID BIAS VOLTAGES.
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RCA CunningHAM RADIOTRON MANUAL

TUNED RADIO - FREQUENCY RECEIVER
2-VOLT FILAMENT TYPES

| ST R-F 2ND R-F DETECTOR 1 ST AUDIO POWER AMPLIFIER
__TYPE 34 ___TYPE 34 TYPE 30 L TYPE 30 TYPE 31
" 1
m 1
! |
C
[
L L (3

d \
[
4 4
1. L-tsl
675190 135
[ [ \ Ry
C = 0.1 JUf, 200 V- -3T0-22.5V,
C2 = 0.00028 Uf L Y
Ry = RHEOSTAT [
R 2= 50000-OHM_ VOLUME=~CONTROL X
POTENTIOMETER ===
L = 60-MILLIHENRY R~F CHOKE .y 157.5 VOLTS
X = D.P,S.T, SWITCH A~ A+ B-
NOTE: THE_BLEEOER
A TOTAL RESIS

Q
B+
WHICH SHOULD HAVE ADJUS'IhBLE TAPS TOGIVE THE VOLTAGES INDICATED, CAN HAVE
TANCE OF 30000 OHMS.

®

OPTIONAL DETECTOR AND AMPLIFIER FOR ABOVE CIRCUIT
DETECTOR POWER AMPLIFIER
TYPE_3

C1,Cam=1 Uf, 200V,

€3=0.00025 U

Cg =04 JUf, 300 V.

Ry =100000" OHMS, 1 WATT

Ry =20000 OHMS, { WATT

R3 =0.5 MEGOHM

Lylo = 60-MILLIHENRY R-F CHOKE
SOUTPUT TRANSFORMER

1

TO
SPEAKER

TO BLEEDER
=6 V. APPROX.

TO RHEO- +675V. +135Vv. TO BLEEDER
. STAT -

Ve
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RCA CunningHAM RADIOTRON MANUAL

TUNED R-F RECEIVER WITH AV.C. AND CLASS AB 45S-OUTPUT I12WATTS

R-F AMPLFIER R-F_AMPLIFIER R-F. AMPLIFIER DETECTOR,AVC.  DRIVER
TYPE 58 TYPE 58 TYPE 58 TYPE 55 TYPE 56
Cas

4

<

<

P

<

T3 F
o
RECTIFIER
FUSE F YPE
C).C C3€4=CGANGED TUNING CONDENSERS  Ri0,R|7 = 0.5 MEGOHM, O WAT T Rp3=100-0HM WIRE-WOUND POTENTIOMETER
%D O JMf R|| =1 MEGOHM, 0.l WATT FOR PLATE CURRENT ADJUSTMENT OF 455

cm Cz1= 100001 LI Rj2= 500000-OHM POTENTIOMETER, L|,L2.L3,L4-60 MLLIEENRY R-F CHOKES
€18, C20,C22 = 0.05 Pf A-F VOLUME CONTROL L5 =20-30 HENRY, 465-OHM FILTER
Ci9.C24 = 8 JUf ELECTROLYTIC, 25V, RI5,R21= 50000 OHMS, 0.1 WAT T CHOKE, 120 MA, (SEE NOTE)
€23 =0.03 Uf Rig = 50000 OHMS, 0.5 WATT Lg = 30-HENRY, 450-0HM FILTER
€25 =16 Jf ELECTROLYTIC, 450 M. Rig = 2700 OHMS, 0.1 WATT CHOKE, 120 MA.
C26 =8 Jf ELECTROLYTIC, 350 V+ Rig = 20000-OHM \ARIABLE RESISTOR, L7= 30-HENRY, 200-OHM FILTER
C27 = 8 JJf ELECTROLYTIC, IS0V, TONE CONTROL CHOKE, 3 MA,
C2g = 0.0005 uf R20= 150000 OHMS, 0.1 WATT T = SPECIAL INPUT TRANSFORMER
R|,R4,R7,R13,R14 = K00 000 OHMS, 0.1 WAT T R22= 25000-0HM, 25~-WATT T2 = SPECIAL OUTPUT TRANSFORMER,
R2.R5:R8= 300 OHMS, 0.§ WATT BLEEDER, TAPPED 6900 OHMS PLATE-TO-PLATE LOAD 5000 OHMS
R3,R6.Rg = 20000 OHMS, 0.5 WATT FROM +254V. T3 = POWER TRANSFORMER
NOTE: A SPENGR DESIGNED FOR HI HAVING TS C FEI D SUPPLY SHOULD BE USED, THE RESISTANCE OF FILTER

CHOXE Lg MUST g€ AaS GNEN W OR'JCR TO 81AS THE 455 AND THE 5% CCRRECTLY.

@

SCREEN GRID A-F AMPLIFIER
VOLTAGE AMPLIFICATION =100% PEAK VOLTAGE OUTPUT =60-70 V.*
T TYPE 5TO0R6C6 C4q

gz pf LOW VOLTAGE ~ C3 = 2 uf, 350 v..
T0 =~ Co= = 01 _\Lf, 350

A-F SEOND Ry = 2 ooo ~OtiM POTENTIOMETER, A-F VOLUME "CONTROL
INPUT A

ATT

Rg = Q:5-MEGOOM GR!D RESISTOR FOR FOLLOWING
R7 = 0.5 MEGOHM, 0N WATT

Rs Ty = MICROPHONE -TO ~GRID TRANSFORMER

#*TUBE ONLY; DOES NOT INCLUDE TRANSFORMER GAN
k7 #THE LOWER VALUE WILL HAVE LESS DISTORTION.
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RCA CunningHAM RADIOTRON MANUAL

AUDIO AMPLIFIER FOR USE ON

TYPE €C6 OR 77

15-VOLT D-C LINE

CLASS A - POWER OUTPUT, 4 WATTS

m TYPE 6C6 OR 77

TYPE 48

licz
LCa
< T3 SPEAKER
A
R3 R4 Iﬂ
>
Ca 15
R
RsS L °
TYPE 48 [
> > Re N
4 L 4

1I5V. DC. ¢s -
o— T

-L.C7
CHASSIS

C| =2 JfLOW VOLTAGE
C270.0) uf

C3=8 4f,LOW VOLTAGE
C4=0.03 Uf
C5,C7=2 1F, 150V
Ce= 4 UF, I50V.

@

= 500000-0HM POTENTIOMETER,
CONTROL

A-F VOLUME CON
R2=8500 OHMS, 0.1 WATT

=160 OHMS, 5 WATTS

Rg= 105 OHMS, 25 WATTS

Rg= 7000 OHMS, | WATT

L] =FILTER CHOKE, IOHENRIES AT 125MA,
60 OHMS

L2= SPEAKER FIELD, )10 VOLTS DC.

Ti = INPUT-TO-GRID TRANSFORMER

T2 = PLATE-TO~PUSH-PULL~GR'D TRANSFORMER,
RATIO PRL TO li SEC.= 1

T3= OUTPUT TRANSFORMER FOR
PUSH-PULL 48'S

HIGH—GAIN RESISTANCE ~COUPLED A-F AMPLIFIER
OVERALL VOLTAGE AMPLIFICATION=2100 *

AF.
INPUT

TYPE 79

PEAK VOLTAGE OUTPUT=T70\ %*
OUTPUT TUBE ¥ .

A=F
OUTPUT

oB-

€105 = 0.25 pf LOW VOLTAGE

=0.25 JUf, 350V
=0.08

QLla
CeCr
Cs
R

BLEEDER RESISTORS*

$ANY TUBE TYPE REQURI
THE F'ESIS OR VALUES N TﬂE PERID'BlA
ORAWN ThE POWER SUPPLY,

FROM

10 Uf ELECTROLYTIC, 350V,

Ry TO Rg = 50000 OHMS, 1 WAT T
Rg = 250000-OHM A-f VOLUME-
CONTROL POTENTOMETER
R7 = 1 MEGOHM, O. WATT
Rg,Rg = 250000 OHMS,

‘OF THE 79 TRlO(I UNITS ONLY.

ING 70\ BIAS OR
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\
65+
Rp= 500000 OHMS , 0 WATT
Ty = INPUT COUPLING TRANSFORMER

B = OUTPUT TRANSFORMER FOR
THE TUBE TYPE USED
Ey =

SRR RS

ON
DRIVEN TO FULL OQUTPUT (CLASS A)

1WATT

* ¥WiTH NEGLIGIBLE DISTORT
LESS CAN BE
S SECTION WILL DEPEND ON THE TOTAL DIRECT CURRENT



RCA CunningHAM RADIOTRON MANUAL

TYPICAL CLASS B AUDIO - FREQUENCY AMPLIFIER
QUTPUT 20 WATTS

AMPLIFIER

[P gy ey~

C1 = 0.4 Jif R2 = 1100 OHMS, 2 WATTS 13 = 2500-OHM SPEAKER. FIELD, 140 V.

C2 =10 Jif, 50V, R2,Rq™ 3500 OMMS, 1 WATT T == INPUT TRANSFORMER

€3,C4= 0:08 LIf RS = 2600 OHMS, 10 WATTS T = OUTPUT TRANSFORMER

Cx = 18 JIf, 500V, L] = 15 HENRIES AT 100 MA.;D-C T3= POWER TRANSFORMER HAVING GOOD VOLTAGE~
Cg = 8 jIf, 350V, RESISTANCE 80 OHMS OR LESS REGULATION CHARACTERISTKCS.

R1 = 250000 OHWs, Lz = 1500-OHM SPEAKER FIELD, 120 W

NOTE! SPE KERS ESPECIALLY DESIGNED FOR HIGH POWER ARE RECOMMENDE!
CIRCUT CONSTANTS SHOULLD CLOSELY APPROXIMATE THOSE GIVEN ABOVE.

PHASE INVERTER AND DRIVER FOR PUSH -PULL
RESISTANCE - COUPLED OUTPUT TUBES
VOLTAGE AMPLIFICATION =46 * PEAK VOLTAGE OUTPUT = 70V.* ¢

TYPE 79 11 OUTPUT Tuses™
o, o T
A-F
INPUT
S S A-F
oUTPUT
[«] Ry R2 2R3
-
+252v.
€1 = 4 Jf, LOW VOLTAGE R4 = 500000 OHMS, 01 WATT
C2.C3=0.1 Jf, 400 V. RS = 500000-OHM PHASING POTENTIOMETER
Cq = 0.5 JIf, LOW VOLTAGE Rg = BIAS RESISTOR FOR PUSH - PULL
Ry = 3100 OHMS, 0.1 WATT OUTPUT TUBES
Ro,Ry = 250000 OHMS, 0.5 WATT T, = OUTPUT TRANSFORMER

*OF TYPF 79 _ONLY *FWITH NEGLIGBLE DISTORT'ON.
# ANY TUBE TYPE REQUIRING 70V. BIAS OR LESS CAN BE DRIVEN TO FULL OUTPUT (CLASS A)
NOTE: A 53 MAY BE USED IN THIS CIRCUIT IN PLACE OF THE 79, IN WHICH CASE THE VOUTAGE
AMPUFICATION IS 27 AND THE PEAK VOLTAGE OUTPUT IS 81 VOLTS,
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RCA CunningHAM RADIOTRON MANUAL

CLASS A AUDIO -FREQUENCY AMPLIFIER
QUTRUT 12 WATTS

A-E AMPLIFIER POWER AMPLIFIER
YPE T TYPE 2A3

it

SPEAKER
40 MA,
+253 .
R?7 10 oTHER
3 5 ] STAGES OF
FUSE 1 RECEVER
; > VA
‘ Rg k3
Cq = QI uf R4 = 0.5= 1 MEGOHM L4 = FLTER CHOKE ; 12 HENRIES AT 175 MA,80 OHMS
C2= 5 uf,25V. R2= 2200 OHMS,1WATT L2 = FLTER CHOKE; 30 HENRIES AT 95 M A, 515 OHMS
Cy = 2Luf, 3%0v. R3 = [00-OHM POTENTIOMETER L3 = SPEAKER FIELD; 2500 OHMS, 125 Vi
C4 = 0.5 uf R4 == 5000 OHMS,1 WATT T4 = _PLATE-TO-PUSH-PULL~GRID INPUT TRANSFORMER
Cg= 254f, 75 V. Rg = 50000 OHMS, 1 WATT Tz—-'bUTPUT TRANSFORMER
Cg = 10 Jf, 400V, Rg == 345 OHMS,15 WATTS Ta= POWER TRANSFORMER HAVING GOOD VOLTAGE-~
C7 = B Mf,330V. R7 = 2560 OHMS, 0 WATTS REGULATION CHARACTERISTICS
NOTE. A SPEAKER SPECIALLY DESIGNED, RIS RECOMMENDED.
CRCUT CONSTANTS SHOULD CLOSELY APPRDXIMA. THCSE GIVEN ABOVE.
DOUBLE ~BUTTON MICROPHONE PRE —AMPLIFIER
VOLTAGE AMPLIFICATION = 200 %
T TYPE 37 OR 6C& TYPE S7 OR 6C8 T2

+275V,

R3,R1 = 50000 OHMS, .5 WATT

RgsRyg = 10000 OHMS , 0.l WAT T

R7 = 0.5 MEGOHM,0J WATT

Lt,L2,L3= 6-MLLIHENRY R=F CHOKE
Ty = MICROPHONE INPUT TRANSFORMER
To = OUTPUT COUPLING TRANSFORMER

na- 250000-0HM VOLUME-CONTROL. POTENTIOMETER e~ SINGLE~CLOSED~CIRCUIT JACK
R3,Rg = 250000 OHMS , Ol WATT 5, ="5.R.5.T. SWITCH
Rg,Rp = 2200 OHMS,0l WATT A = 8-12V. MICROPHONE BATTERY

M = DOUBLE - BUTTON MICROPHONE

% TUBES ONLY: DOES NOT INCLUDE TRANSFORMER GAIN.
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S4 PuT 9¥e

489 pue ig2

(Volts)

(PLATE SUPPLY®
(Volts)

SCREEN SUPPLY
GRID BIAS (Volts)
CATHODE RESISTOR  (Ohas)
PLATE RESISTOR  (Megohm)
GR1D RESISTOR (Megohm)

PLATE CURRENT (Milliamp.)
VOLT OUTPUT®*(Peak Volts)
VOLTAGE AMPLIFICATION

[ PLATE SUPPLY® (Volts)
SCREEN SUPPLY (Volts)
GRID BIAS (Volts)
CATHODE RESISTOR = (Ohms)
PLATE RESISTOR (neeohn;
GRID RESISTOR®  (Megobm
PLATE CURRENT (Milliamp.)
VOLT.OUTPUT " * (Peak Volts)
LVOLTAGE AMPLIFICATION

[PLATE SUPPLY® (volts)
o | SCREEN SUPPLY (Volts)
& | GRID BIAS (Volts)
© JCATHODE RESISTOR  (Ohgs)
29 PLATE RESISTOR gllcgoh-)
o |GRID RESISTOR Megoba)
| PLATE CURRENT (Milliamp.)

VOLT.OUTPUT" * (Peak Volts)

VOLTAGE AMPLIFICATION

[PLATE SUPPLY® (Volts)
o [SCREEN SUPPLY svau)
M [GRID BIAS Volts)
3 ) CATHODE RESISTOR  (Ohms)
© YPLATE RESISTOR  (Megohm
& |GRID RESISTOR®  (Megohm
& | PLATE CURRENT (Milliamp.)
& | VOLT.OUTPUT ** (Peak Volts)

(VOLTAGE AMPLIFICATION

100 135 180 250-
-1.06 -1.06 -1,10 -1.06 -1.06 -1.10 -1.06 -1 10 -1.26 -1.20 -1.30 -1.36 -1.36 '1.33 -1.3; -1.3;
10500 15400 11650 15000 6200 9150 §850 10000 4900 7100 6450 9000 3170 5200 3380 6
0.26 0.80 0.25 0.50 0.26 0.50 0.2565 0.50 0.26 0.50 0.256 0.50 0.26 0.50 0.25 g.gg
0.26 0.26 0.50 0.80 0.26 026 O0i60 0.50 0.26 0.25 0.50 0.50 0.28 0.265 0.50 0.50
0.10 0.07 0.09 0.07 0.17 0.12 0,18 0.11 0.26 0.17 0.24 0.14 0.41 0.26 0.40 0.24
11-16 10-14 15-19 14-19 17-23 17-21 20-30 18-27 26-33 24-30 32-40 30-38 33-38 28-356 36-46 35-44
30 29 36 37 42 38 50 48 48 48 &6 &6 51 48 59 §8
100 135. 180 250,
20 20 20 20 20 20 20 20 25 25 25 26 50 50 &0 50
-2,00 -2,50 ~2.16 -2.60 -1.80 -2.26 ~-1.96 -2.40 -2 10 -2,60 ~2.10 =2.60 -4.5 =5,0 =4,5 <=5.0
5550 12200 9350 19260 3800 8300 4850 10800 3700 7600 3500 7300 6500 11400 6500 11400
0.26 0.560 0.256 0.50 0.265 0.50 0.26 0.850 0.26 0.60 0.25 0.50 0.26 0.50 0.256 0.50
0.25 0.236 0.50 0.50 0.26 0.26 0.50 0.850 0.26 0.26 0.50 0.50 26 0.25 .50 0.50
0,27 0.16 0.23 0.13 0.35 0.20 0.30 0.18 0.43 0.26 0.45 0.26 0.85 0.36 0.86 0.38
28-30 25-27 36-38 32-33 38~40 32~35 48-50 42-44 50-53 46-48 65-68 64-66 56-65 55-60 65-70 65-75
35 36 47 46 36 as 83 §é §0 63 70 54 55 65 75
100 135 180 250,
-4.795 -3.76 -5.00 -5.60 -6.80 -4.75 -7.00 -7.00 -7.50 =7.00 -7.00 =7.50 =11 =10 -14 =12
16800 25800 21200 46000 21200 24300 22000 42600 16300 28000 14900 31200 17600 28500 25200 38690
0,25 0.560 0,256 0.50 0.26 0.60 0.26 0.50 0.26 0.50 0.26 0.50 0.26 0.60 0.35 0.50
0.25 0.26 0.50 0,60 0.26 0.26 0.60 0.80 0.26 .0.26 0.60 0.50 0.26 0.26 .50 .
0.28 0.14 0.23 0.12 0,32 0.19 0.31 0.18 0.46 0.26 0.47 0.24 0.63 0.35 0.55 0,32
24~26 17-22 27-329 26-27 34-36 27-30 38-42 36-40 38-40 36-38 40-44 40-45 56-60 45-56 €5-76 685-70
8.1 6.0 6.6 6.2 6.1 6.1 8.5 8.3 6.4 - 8.7 6.5 6.4 8. 6.7 6.6
100. 136 : 180 250,
20 20 20 20 28 25 25 25 30 30 30 30 62 54 §0 52
-1,10 -1.25 -1.06 =-1.26§ -1.20 -1,36 =-1.25 -1.40 -1.26 ~-1,50 -1.30 =1.5% -2 -2,2 =2.1 -2.3
3760 8450 3400 7250 3100 5600 3750 6300 2180 4560 2600 4860 3100 5700 3500 6200
0.26 0.50 0.25 0.50 0.25 0,50 0.26 0.50 0,26 0.50 0.26 0.50 0.25 0.60 0.26 0.50
0,25 0.26 0.50 0.50 0.25 0.26 0.50 0.50 0.26 0.26 0,50 0.50 0.26 0.26 0.50 0.50
0.22 0.14 0.23 0.13 0,28 0.18 0.35 0.17 0.43 0,256 0,38 0.24 0.62 0.31 0.48 0.30
1523 17-22 16-29 18-28 21-32 237-31 29-37 34-38 31-43 36-41 36-52 45-52 60~60 S50-55 60-70 é0-70
40 39 54 63 54 52 61 62 76 65 92 93 80 76 100 110

©yoltage at plate will be PLATE SUPPLY voltage pinus voltage drop in plate resistor caused by plate current.

* For the following smplifier tube.
resistor for the following asplifier tube should conform to the recommendations

The tabulated values illustrate design practice.

For any particular set of conditions, however, the grid
given on the DATA page of the type involved.

Value to left is maxizum undis-

**Developed across plate resistor of inter—stage coupling circuit including grid resistor of following tube.
torted output voltage obtainable: value to right is maximum output voltage obtainable with some distortion,

Note: In the above data, the use of a coupling condenser between, the plate resistor and the grid resistor of the follow-

ing tube is assumed.

4 0.1 microfarad condenser is usually adequate to insure good low-frequency respomse.

DIAYIS JINAWY
V ITdNOIDNVISISTY YO4 SNOILIANOD ONILVYIJO



Outline Dimensions of RCA Cunningham Radiotrons

This chart of tube dimensions is to be used in conjunction with the text. The bulb
reference number for each tube is given under its CHARACTERISTICS.
The prefix letters of the bulb designation indicste the bulb shape; as S for “straight side,” T for “tubular,”

ST for a combination of tubular and straight side, or "dome type,'' The suffix numbers of the bulb designations
indicate the nominal maximum dismeter of the bulb in eighths of inches, i. ., the dismeter of the 5-12 is 12 eighths,
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ClassBC. . ...t
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push-pull..............
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resnstance-couplzd of conditions. ... ... 150
super-control .. . e s 1
Anode............ ... e 3
Anode-Grid. ... ..ot 23
Arc-Back Limit. .. ....ooiiiiiiiin . 8
Automatic Noise Suppression, .............. 20

Automatic Volume Control (A V.C)........ 20

Bias:
battery.....oviiiii i 26
diode. ..
self..

Bulb Dimensions

Caleulation:
of amplification factor................... 7

* filament resistor power dlSSlDdﬂOn ...... 24
filament (or heater) resistor value ... . .24, 95
harmonic distortion, 2nd. ........... .. 13
load resistance... .. [N 13, 14
mutual conductance. ... ... oLl 7
* opersting Conditions from Converswn
. CUMVES ettt vverenenneanainranes .

plote resistance ...overveeenecereennn
power output (Class A pentod ). . 14
power output (push-pull triodes, Class A) 14

" power output (single trlode, Class A)..
** self-bias resistor. «ve.everoueeannnin.s
** voltage amplification (gain). .. ......... 10
Carrier Wave. ..... e 18
Cathode:
coating 1
connectiol 25
current. . 26
directly-heate 1
indirectly-heate: 1
resistor. .. .. .. 26
Center-Tap Resistor. . 26
Characteristics:
amplification factor....... et 7
chart...oviiiiii L . see folded insert
CONVERSION transcONAUCIANCE . « o v e« - . -« - 8
Adynamic. cevvvieninienn.. erreeeneeans 7
grid-plate transconductance........0v. 0. 7
mutual conductance. . ........ e o 7
plate resistance 7
statnc......... 7

Circuit Diagram:

D. . a
duplex-diode pentode
duplex-diode triode. .
emission test. . ... ....138
full-wave rectifier

high-gain a-f amplifier.
mlcrophonc pre-amplifier
mutuat conductance test.
osciliatocr‘. Cevees
pentagrid convert:
phase inverter. .

power amplifier. . , ,
power output test eennen ..
short-circuit test. . v oo vueerennenraen.n 38

ort-wave receiver. .... veee. 142,143, 144
superheterodyne receiver. . 141, 142, 143, 144
tuned r-f receiver........oii0eaen. 45, 1
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READING LIST

The following list of radio references gives texts of both elementary
and advanced character. Obviously, the list is not inclusive, but it will
guide the reader to other references.

Cuamee, E. L. Theory of Thermionic Vacuum Tubes. McGraw-Hill
Book Co., Inc.

Duncan AND Drew.  Radio Telegraphy and Telephony. John Wiley and
Sons, Inc.

Henney, KemH.  Principles of Radio.  John Wiley and Sons, Inc.
Henney, KemH,  Radio Engineering Handbook. McGraw-Hill Book Co.,

Inc.

Lauer AND Brown. Radio Engineering Principles. McGraw-Hill Book
Co., Inc.

Mclwam Anp Bramverd,  High-Frequency Alternating Currents.  John
Wiley and Sons, Inc.

Morecrort, J. H.  Electron Tubes and Their Applications. John Wiley
and Sons, Inc.

Morecrort, J. H. Principles of Radio Communication. John Wiley and
Sons, Inc.

Moy anp Wosmer.  Radio Handbook. McGraw-Hill Book Co., Inc.

MO;/F_R AND Wostre.  Radio Receiving Tubes. McGraw-Hill Book Co.,
nc.

Peters, Leo J. Thermionic Vacuum Tube Circuits. McGraw-Hill Book
Co., Inc.

Proceedings of The Institute of Radio Engineers (a monthly publication.)
TermanN, Freperick E. Radio Engineering. McGraw-Hill Book Co., Inc.
The Radio Amateur’s Handbook. American Radio Relay League.
UnperHi,, C. R, Electrons at Work. McGraw-Hill Book Co., Inc.

VAI\(I: DERIBI.I., H. J. Thermionic Vacuum Tubes. McGraw-Hill Book
o., Inc.

ZworykiN AND WitsoN.  Photocells and Their Application. John Wiley
and Sons, Inc.
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