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=== Operating Conditions and Adjustments

zero-signal conditions and increases with
amplitude of the driving signal, it is also
necessary to calculate both the zero-sig-
nal plate current (Ip,) and the maximum-
signal plate current (Ip,,,). The maxi-
mum-signal value should not be con-
fused with the peak plate current (ivmyx),
which is the highest instantaneous value
and, at the assumed conduction angle of
180 degrees, is equal to 3.14 X Tygux-

Class AB2 Amplifiers
Multigrid Tubes

(1) Choose a plate voltage (Ey), a
de grid-No.2 (sereen-grid) voltage (Ee.),
and a maximum-signal de plate current
(Tbmay) Which provide a maximum-sig-
nal plate input within the maximum
ratings for the tube. Assume a plate-
conduction angle of 180 degrees.

(2) Using the value K, = 3.14 given
in Table I for a conduction angle of 180
degrees, calculate the peak plate current
(ibmax) per tube as follows:

ibmux = K X Ibll\:l.\' = 3.14 Tyjnax

(3) Determine peak positive grid-
No.1 voltage (ec ) and effective mini-
mum plate voltage (epyy,) from the
plate-family curves for the tube for the
calculated value of iy,  and the chosen
value of E.. As mentioned earlier for
class C amplifiers, the best compromise
from the standpoints of plate-circuit
efficiency and power sensitivity is ob-
tained when ep,,y, is slightly to the right
of the “knee” in the appropriate grid-
voltage curve.

(4) Using the value of K. = 0.785
given in Table I, calculate the power
output (P,) for the stage (two tubes in
push-pull) as follows:

(B 2K X (Eh - (’Dmhl) X Ibmux
= 1.57 X (Eb = Chypn) X Tbinax

(5) The plate dissipation (P},) per
tube is then given hy

PD = (Ep X Ibnas) — P,/2
If this value exceeds the maximum plate
dissipation rating per tube for class AB:
service, it will be necessary to recalcu-
late steps (1) through (5) using either a
smaller peak plate current (and, conse-
quently, a smaller maximum-signal dc
plate current), or a lower value of eppia.

(6) The zero-signal dc plate current

(In,) per tube is selected to provide a

STEAM POWERED RADIO.COM

combination of high power output with
low odd-harmonic distortion. A small
value of Iy, is desirable for high power
output, but a value above the “knee”’ of
the tube characteristic must be used to
minimize distortion.

In most cases, a suitable value for
Iy, is one which results in a zero-signal
plate dissipation per tube of one-third
to one-half the maximum rated value
(Ppmax)- For one-third maximum dissi-
pation, the zero-signal plate current
(In.) per tube is given by

Tho = PDnmx./ B X Ep)

(7) The dc grid-No.1 bias voltage
(Ee;) required to obtain the desired
value of Iy, can then be determined
from the plate-family curves for the
chosen value of Eg..

(8) The peak af grid-No.1 (driving)
voltage (Eg,) required for each tube is
given by

Eg = ~E¢ + €cimas

The total driving voltage (Eg.g) re-
quired for the stage, therefore, is given
by
Cp-m= 2 X (Eg)=2X (B, + €cimax)

(9) The plate-to-plate load resist-
ance (Rpp-p) required for a push-pull
class AB. or class B af amplifier is given
by

Rppp= 1.27 X (By - €bmin) /Ibmax

This value is four times the resistance
represented by a load line drawn on the
appropriate plate-family curves for the
tube from the ibgax, €bmn Point to the
intersection of the plate-voltage (Ev)
coordinate with the Ip = 0 axis.

(10) Determine the peak grid-No.1
current (ic;mas) Per tube from the grid-
No.l-current curves given for the tube.
The value of icyuyy is shown at the in-
tersection of the epmiu coordinate with
the ec,may curve.

(11) The maximum-signal driving
power (Pq) required by the push-pull
stage is given by

Pyq = icimax X Eg /2

(12 )The peak grid-No.2 current
per tube (ic.may) is obtained from the
grid-No.2 characteristics curves for the
chosen grid-No.2 voltage.

(13) Using the value K, = 0.25 given
in Table I for a conduction angle of 180
degrees, calculate the maximum-signal
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ating values for push-pull triode class B
stages is substantially the same as that
given above for multigrid-tube class
AB: stages, but does not involve calcu-
lations for grid-No.2 voltage, current,
input, or dissipation.

Example:

Calculate operating values for a
class B modulator stage using two RCA-
812-A’s operating under ICAS condi-
tions. The de plate voltage (I&),) is 1500
volts, and the maximume-signal de plate
current (In,..) per tube is 155 milli-
amperes,

(1) Plate input per tube (P)) =
1500 X 0.155 = 232.5 watts. This value
is slightly less than the maximum plate-
input rating of the 812-A for ICAS
operation (235 watts).

(2) For a conduction angle of 180
degrees, the peak plate current per tube
(ibmax) = 3.14 % 0.155 = 0.487 ampere,
or 487 milliamperes.

(3) From the average plate charac-
teristics curves shown in Fig. 45, for
by = 487 milliamperes, the peak posi-
tive grid voltage (eemay) = -+ 90 volts
(approx.) and the cffective minimum
plate voltage (enyy,) = 100 volts.

(1) Power output for two tubes
(Po) = 1.57 X (1500-100) X 0.155 = 340
watts (approx.).

(8) Plate dissipation per tube (Py)
= (1500 X 0.155) -340,/2 = 62.5 watts.
This value is within the maximum rating
for the 812-A (65 watts).

(6) For one-third maximum rated
dissipation, zero-signal de plate current
per tube (Ine) = 65/ (3 X 1500) = 0.0145
ampere = 14.5 milliamperes.

(7) From the plate characteristics
curves given in Fig. 45, dc grid voltage
or hias (IF¢) required to produce this
value of plate current at a plate voltage
of 1500 volts is approximately -45 volts.

(8) The pealk af grid-to-grid driving
voltage required for maximum power
output (Ege) = 2E = 2[-(—45) +90]
=270 volts.

(9) The effective plate-to-plate load
1.27 X (1500-100)

0.155

resistance (Rpy.p) =

= 11500 ohms (approx.).
(10) From the grid-current curves
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shown in Fig. 45, peak grid current
(icras) for ecmax = -+ 90 volts and eny,in
=100 volts is 140 milliamperes (approx.).

(11) The driving power required for
maximum output (Pq) = (0.140 X 135) -2
= 9.45, or approximately 9.5 watts.These
calculated values are compared below with
the “Typical Operation’ values for ICAS
conditions shown in the published data
for the RCA-812-A in Class B Modula-
tor Service, ICAS conditions.

Values are for twro tubcs (;::}::I‘- Iﬁ';‘l&
DC Plate Voltage (Eb). . 1500 1500 volts
DC Grid Voltage (E¢).. -45 —48 volts
Peak AF Grid-to-Grid

Voltage (Eg-g)....... 270 270 volts
Zero-Signal DC Plate

Current 2kbo)....... 29 28 ma
Maximum-Signal DC Plate

Current (2lvmax) . ... 310 310 ma
Effective Load Resistance

(Plate-to-plate, Rpp-p) 11500 18200 ma

Maximum-Signal Driving
Power (Approx., Pg). . 9.5 5 watts
Maximum-8Signal Power

CQutput (Approx., Po).. 340 watts

340

Conversion Factors

Operating conditions for voltage
values other than those shown in the
published data can be obtained by the
use of the nomograph shown in Fig. 49
when all electrode voltages are changed
simultaneously in the same ratio. The
nomograph includes conversion factors
for current (F)), power output (F,),
plate resistance or load resistance (F;),
and transconductance (Fgym) for voltage
ratios between 0.5 and 2.0. These fac-
tors are expressed as functions of the
ratio between the desired or new voltage
for any electrode (Eges), and the pub-
lished or original value of that voltage
(Epub). The relations shown are appli-
cable to triodes and multigrid types in
all classes of service.

To use the nomograph, simply
place a straight-edge across the page so
that it intersects the scales for Eges and
Epub at the desired values. The desired
conversion factor may then be read di-
rectly or estimated at the point where
the straight-edge intersects the F, F,,
Fr, or Fgm scale.

TFor example, the dashed lines on
the nomograph show that for a ratio
Edes/Epun of 2/2.5 (all electrode volt-
ages reduced 20 per cent), Fy is approxi-
mately 0.72, F,, is approximately 0.57,
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Power-Tube

Because power tubesusually operate
at high voltages and temperatures, draw
heavy currents, and are used in high-
efficiency circuits, terminal connections
for such tubes should have large-area,
low-resistance contacts capable of ac-
commodating relatively large wire sizes
and utilize high-quality insulation.

Sockets or mountings for power
tubes having filamentary cathodes
should be installed, as a general rule, so
that the tubes are operated in a vertical
position with the base or filament end
down. Vertical operation minimizes the
danger of internal short circuits which
may be caused hy thermal expansion or
sagging of the filament. Certain fila-
mentary-cathode vacuum types may be
operated in other than vertical positions,
provided precautions specified in the
tube data are observed. Tubes having
indirectly heated cathodes may gener-
ally be operated in any position.

If equipment is to be subjected to
mechanical shock or vibration, the equip-
ment housing, the tube mountings, or
hoth should include some form of shock-
absorhingsuspension, andsuitablemeans
should be employed to lock the tubes in
their sockets or mountings.

Ventilation and Cooling

All electron tubes have heat losses
in the plate which cause the temperature
of the tube to rise above the ambient
temperature. As a result, the dissipation
rating of the plate is limited by the max-
imum allowable temperature which the
envelope and internal elements of the
the tube are rated to withstand. There-
fore, all methods of cooling tubes have
the common purpose of transferring dis-
sipated heat from the tube to maintain
terminal or bulb temperatures below
their specified ratings.

Three basic methods are used to cool
power tubes: natural-convection, forced-
air, and conduction cooling. Most of the
tubes listed in this manual are designed
for operation at maximum ratings with
natural-convection cooling. Some types,
such as the 6161, require forced-air cool-
ing; other types, such as the 826, 8298,

63

STEAM POWERED RADIO.COM

Installation

and 8334, can be operated with natural-
convection cooling, but carry substan-
tially higher ratings whenf orced-air cool-
ing is employed. Recently developed
tubes having external plates are cooled
by forced-air cooling (type 8122) or by
conduction cooling (type 8072).

Regardless of the cooling method
used, power-tube equipment design
should always permit the unimpeded
cireulation of air around all tubes and
include provision for adequate ventila-
tion of tube and equipment enclosures
so that the envelope temperatures will
not become high enough to damage the
tubes or their associated circuit com-
ponents. No further precautions need
be taken for tubes cooled by natural con-
vection, other than ensuring that the
maximum permissible seal or bulb tem-
perature is not exceeded. Tubes cooled
by natural convection are generally lim-
ited to plate-dissipation ratings below
1000 watts.

Tubes designed for forced-air cool-
ing can be made smaller and more com-
pact; however, systems using forced-air-
cooled tubes require duct work and ad-
ditional power for the operation of afan.
Forced-air cooling for power tubes can
rangefromastreamof airdirected radially
tothemajortubeaxistoastream directed
axially through an elaborate air-flow
system. Forced-air-cooled types are fit-
ted with a special radiator which in-
creases the cooling efficiency. Various
types of radiators are described under
Consiruction and Materials. Forced-air-
cooled tubes are gemerally limited to
plate dissipation ratings below 50,000
watts. Maximum permissible envelope
temperatures, air flow, and pressure re-
quirements for forced-air-cooled tubes
are given in the Tube Types— Technical
Dala section.

Toa certain extent, conduction cool-
ing is inherent in all tubes as a result of
the physical contact between the tube
and its socket and mounting. However,
tubes which are specifically designed for
conduction cooling can be made smaller
and more compact and do not require
the fan and duct work necessary for
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Power-Tube

used, precauticns should be taken to
keep the screen-grid voltage within the
maximum value specified in the tube
data for key-up conditions.

Control-Grid (Bias) Supply

Control-grid voltage or bias for a
power tube may be obtained from a sepa-
rate power supply or a resistor in the
grid or cathode circuit. Fixed bias is ob-
tained from an independent battery, de
generator, or rectifier-filter system. Grid-
resistor bias is obtained by rectification
of a portion of the input signal or driv-
ing voltage applied to the tube. Although
this type of bias is the most economical,
and can provide relatively large bias
voltages or voltages which vary with the
input signal, it does not provide protec-
tion against excessive plate and screen-
grid current in the event the driving
voltage fails or is removed. Grid-resistor
bias, therefore, is usually used in combi-
natien with other means to protect the
tubes against excessive plate and screen
dissipation.

Cathode-resistor bias is obtained
from the voltage drop developed across
a cathode resistor by the combined dc
currents of the tube electrodes. This
type of bias provides automatic protec-
tion against excessive plate, sereen-grid,
and control-grid current because any in-
crease in total cathode current produces
a corresponding increase in bias voltage.
Cathode-resistor bias cannot be used
alone if bias voltage equal to or greater
than the cutoff voltage is required. Be-
cause the effective plate and screen-grid
voltages of the tube are reduced by the
extent of the voltage drop in the cathode
resistor, this type of bias is used princi-
pally when relatively small bias voltages
are required or as 2 means of providing
a minimum protective bias when the
principal operating bias is obtained by
the grid-resistor method.

Supply-Voltage Variations

Because a tube may be seriously
damaged if its absolute maximum volt-
age ratings are exceeded, consideration
must be given to the variations in elec-
trode voltages which result from line-
voltage fluctuations, load variations,and
normal manufacturing tolerances in cir-
cuit-component values. The operating

Installation —

voltage for each tube electrode should
be low enough so that the absolute max-
imum rated voltages of the tube will not
be exceeded under any combination of
these variations, or the voltage supplies
should have sufficient regulation to per-
mit the use of maximum rated voltages
without danger of exceeding the tube
ratings.

Protective Devices

Power-tube installations should al-
ways be adequately equipped with pro-
tective devices to prevent damage to the
equipment and ‘or personal injury. De-
vices which provide tube and circuit
protection include:

(1) fuses or relays which automati-
cally remove power from the equipment,
or from a particular circuit, in the event
of improper operation;

(2) meters, or facilities for external
metering, to permit checking of impor-
tant circuit operating conditions.

The most common cause of damage
to tubes and equipment in power-tube
installations is excessive plate or screen-
grid current. For adequate protection,
therefore, each stage of & power-tube in-
stallation should be equipped with fuses
or relays which will remove all positive
clectrode voltages if the plate or screen-
grid current reaches a value about 50
per cent above normal. Separate protec-
tive devices should be provided for plate
and screen-grid circuits of multigrid
tubes.

Facilities should be provided for the
measurement of plate, screen-grid, and
filament (or heater) voltages, and plate,
screen-grid and control-grid currents.
Control-grid-current measurements are
particularly valuable in rf amplifier and
frequency-multiplier stages because they
facilitate tuning and neutralizing adjust-
ments in addition to providing indica-
tions of drive conditions. Because cor-
rect filament and heater voltages are
essential for maximum tube life, these
voltages should always be measured di-
rectly at the tube sockets with meters
having high accuracy and low power
requirements.

For reasons of economy, a single de
milliameter is sometimes placed in the
cathode-returnlead orthe negative high-
voltage supply lead of a tube for the
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Rectifier Considerations

Rectifier-type power supplies em-
ploying electron tubes are used as sources
of plate, screen-grid (grid-No.2), and
other dc¢ operating voltages in all types
of electronic equipment. They are also
used extensively in electroplating, in
motor-speed control, and in many other
applications requiring economical and
conveniently controllable dc power.

The glass envelopes of the rectifier
tubes used in such supplies normally
show some darkening after continued
operation. In addition, mercury-vapor
tubes exhibit a blue glow in normal op-
eration. These symptoms are character-
istic of such tubes, and should not be
considered signs of tube deterioration
or failure,

Mercury-Vapor Tubes

A mercury-vapor rectifier tube must
be handled with special care to prevent
dispersion of the liquid mercury from its
normal position at the bottom of the
bulb. Spattering of the mercury over
other portions of the bulb or on the
anode or filament must be avoided be-
cause it may lead to internal shorts or
ares when the tube is placed in opera-
tion. A mercury-vapor tube should al-
ways be transported, stored, and oper-
ated in a vertical position with the fila-
ment end down, and should never be
jarred, shaken, or allowed to rest even
momentarily in a horizontal position.
The tube should never be rocked or al-
lowed to snap into place in its socket or
mounting, and should be protected
against excessive equipment vibration.

If spattering occurs, the dispersed
mercury must be completely reconcen-
trated before the tubes are placed in
service by means of special preheating
and conditioning treatments. In the pre-
heating treatment, the mercury-vapor
tube is operated at normal filament volt-
age, but without anode voltage, for 30
minutes to assure complete vaporization
of the mercury content. When filament
voltage is removed at the end of this pre-
heating period, most of the vaporized
mercury recondenses in a pellet or pool
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at the bottom of the bulb. The condi-
tioning treatment is then applied to flask
out any mercury which may have con-
densed on the bulb walls or in the vicinity
of the anode and filament seals. In this
treatment, the tube is operated at nor-
mal filament voltage and at about one-
sixth normal anode voltage for 5 min-
utes. The anode voltage is then gradu-
ally increased over a period of about 30
minutes to the normal operating value.
If an internal flashover occurs at any
time during the conditioning treatment,
the anode voltage should be reduced
until the flashover ceases. It should
then be held at this reduced value for a
few minutes to assure complete vapori-
zation of the mercury before the treat-
ment is resumed.

Filament Heating Time

Voltage should not be applied to
the plates or anodes of vacuum, mercury-
vapor, or inert-gas rectifier tubes (except
receiving types) until the filaments or
cathodes of the tubes have reached nor-
mal operating temperature. For gas
tubes, this delay is necessary to allow
the formation of a plasma (region of
electrons and positive ions) which pro-
tects the emitting surface against dam-
age from high-velocity positive-ion hom-
bardment. In the case of a mercury-
vapor rectifier, the application of anode
voltage must also be delayed until the
condensed mercury has moved to its
normal condensing zone at the bottom
of the tube, as discussed above.

Minimum heating times for indi-
vidual rectifier types are given in the
Tube Types Section. In each case, the
time specified is measured from the in-
stant when the filament voltage reaches
its normal operating value and, conse-
quently, may have to be increased if the
filament supply has poor regulation.

It should be noted that measurcment
of the filament voltage of a power-reclifier
tube may involve serious personal-safety
hazards because the filament is usually a
high-voltage terminal of the reclifier ¢ir-
cuit. When continuous measurenients are
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= = Technical Data

chambers. The 6263A is used in applications requiring dependable performance
under severe environmental conditions. The 6263A is unilaterally inter.changeable
with the 6263. Tubes may be used with full input up to 500 Mc and W‘lth reduced
input up to 1700 Mec. Class C Telegraphy maximum plate dissipation, CCS 8
watts, ICAS 13 watts.

HEATER VOLTAGE tAC, DC):

Under transmitting conditions. .. ....iieeei oo [ 6.0 volts

Under stand-by conditions. . ... .......... eneeiaeeaseaes e 6.3 mazx volts
HEATER CURRENT at 6.0 volts. .. ..... FR R R 0.280 ampere
TRANSCONDUCTANCE® | L e ersnnenarsanssosnansssssnesaseners 7000 umhos
AMPLIFICATION FACTOR . . ..o\ttt itetannanaaseoaeeccanaares 27
DIRECT INTERELECTRODES CAPACITANCES (Without external shicld):

Grid 1o Plate . L. L it 1.7 puf

Grid to cathode and BemIeT. o et e e et e iaeeasraacsaaaaaansons 2.8 punf

Plate to eathode and henter. ... .o ittt eaveaec s 0.08 mazx puul
INCOMING ATR THMPERATURE. . .. it itieneanrenocncneneeesssaaasas 40 max °C
PLATE-TERMINAL TEMPERATURE ( Mensured at plate terminal) .....oooonet 175 max °C

= Plate volts, 200; plate milliamperes, 27.

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy
For altitudes up to 60,000 fect

Maximum Ratings: CcCS ICAS
DO PLATE VOLTAGE, . ... i it eiiiianesessnssocasacsns 330 wmux 400 maz volts
DC Grip VorLTaa -100 max -100 max volts
DC PraTe CURREN 40 maz 55 max ma
DC Grip CURRENT 25 mazx 25 mazx ma
DC Catiope CUry . 55 max 70 max mi
PLATE INPUT 8263.0)° .. L i iene e 13.2 max 22 max watts
PLATE DISSIPATION. L. ..o i ie i ieanrarenanaaar s nnnesees 8 max 13 mazx watts
PEAR HEATER-CATHODE VOLTAGE:
Heater negaiive with respeet to cathode. ..o 50 mazx 50 mazx volts
Hecater positive with respeet to eathode. . ... ... . 50 max 50 max volts

° (ICS plate input 6263, 13 mar watts.

Typical Operation as Oscillator in Cathode-Drive Circuit:
so0 Me 1700 Ale 500 Me

ces ces ICAS
DC Plate-to-Grid Voltage. . ... .o oo . 330 270 385 volts
1C Cathode-to-Grid Voltage®. . ... ..ot 30 20 36 volts
DCPlate CUFTrent. . ... oottt iiiiin e 35 40 40 ma
DC Grid Current (ApproxX.. ... oo nraeaanes 11 9 14 ma
Useful Power Output (Approx.)®. ... oo 5 0.9 7 watts
Typical Operation as RF Power Amplifier in Cathode-Drive Circuit at 500 Mc:
CCS ICAS

DC Plate-to-Grid Voltage . . ..ottt citinenaaaannes 348 408 volts
DC Cathode-to-Grid Vollage ™. . . ... ot iiiinrianernoenns 48 58 volts
DO Plate CUFFCHU. . ..t e i enenaaen e 35 40 ma
DC Grid Current (APProx.) . oo it inteerratsaocenevann 13 15 ma
Driver Power Output (APPIrOX.) ... iirnrncarerannenan 2.2 3 watts
Useful Power QULPDUL LADPDIOX.) . oot ivnvreneecesnonennns 7° 10 witts

Maximum Circuit Values:
Grid-Cireuit Resistance. . ... . i iieinrreiarereianns 0.1 max 0.1 maxr megohm

PLATE-MODULATED RF POWER AMPLIFIER— Class C Telephony
For altitudes up to 60,000 feet

Maximum Ratings: CcCS ICAS
DCPLATEVOLTAGE. .. ... i iannas J 276 max 330 max volts
DC GRID VOLTAGE. . ..o eunas e Creasaserasane -100 mazx -100 maz volts
DC PrLATE CURRENT........... PP [ 33 mazx 46 max ma
DC GRID CURRENT.. .. .. vvvunnn Ceereesaresaaran eeeeean 25 max 25 mazx ma
DC CATHODE CURRENT. . . oevveneneas eeerasaesee e 60 max 60 max ma
PLATE INPUT. . . ot iiiiiiiiiansansnsnssnns eeeencnereans 9 max 15 max watts
PLATE DISSIPATION. . . .. . oiiiiananas ericaaseeaear s 5.5 mazx 9 mazx watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode........... cerees 50 max 50 mazx volts

Heater positive with respect to cathode.....ovveveevenes 50 wmax 50 mazx volts
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HEATER VOLTAGE {AC'DC):

Under transmitting conditions. .. ...... i 6 volts
Under standby conditions. .. ... .cceiiiiesnenans eeraeieasaa e 6.3 mazx volts
HEATER CURRENT (At 6 volts). . ...ovvviievninnnaes et 0.28 amperc
AMPLIFICATION FACTOR. . .. i iiiiniianieacorenonenomarennenennons 40
TRANSCONDUCTANCEY L iiiveerenasnsnnens e et eareaeae s 6800 pmhos
Without With
External External
DiIrECT INTERELECTRODE CAPACITANCES: Shield Shield}
Gridtoplate. . ... ittt it 1.95 1.5 pal
Grid tocathode. ... . oo ittt .. 2.95 - pul
Plate to cathode. . ..ot ierii it iierneroeceannnonnan 0.07 max - ppf
INCOMING-AIR TEMPERATURE . ¢ .t it ivenerncousansenaosoanansnonss e 40 mazx °oC
PLATE-TERMINAL TEMPERATURE. . ...t vvrovorarnrocastnannnecnsanses 175 max °C

{ A flat plate shield, 1-1.4 inches in diameter, located parallel to the plane of the grid flange and mid-
way between the grid flange and the radiator plate terminal. The shield is tied to the cathode.
% IFor de plate ma., 18.5; de plate volts, 200.

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy
For altitudes up lo 60,000 feet

Maximum Ratings: CcCS ICAS
DC PLATE VOLTAGE. ... .. et e 830 max 400 maz volts
DC GRID VOLTAGE. .. ...... Cetesesenarasaranane -100 max -100 max volts
DO PLATE CURRENT, ... it iieervernennaasonvens . P 40 mazr b6 max ma
DC GRID CURRENT.. . .... 25 max 25 max ma
DC CATHODE CURRENT . 55 max 70 max ma
PLATEINPUT. .......... . . . 13.2 max 22 max watts
PLATE DISSIPATION. . ...t rnntivnnaaacancoaanes U 8 max 13 max watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode........ ..ot 50 max 50 mazx volts

Heater positive with respect to cathode. .. ...t 50 max 50 max volts
Typical Operation as Oscillator in Cathode-Drive Circuit:

At 500 Me At 1700 Me
cCcS ICAS ccs

DC Plate-lo-Grid Voltage. . .. ...t 325 380 263 volts
DC Cathode-to-Grid Voltage®........ocovveani.... 25 30 13 volts
DO Plate Current. .. oovuvevenenennanennnnnsanns 35 85 40 ma
DC Grid Current (AppProX.). ..o iaienoarnoenns 11 13 13 ma
Useful Power Output (Approx.)®. ..coevvieunennnns 5 6 1 watts

Typical Operation as RF Power Amplifier in Cathode-Drive Circuit ot 500 Mc:

CcCS ICAS

DC Plate-to-Grid Voltage. . . .....iviiiiinernieearnenans 342 395 volts
DC Cathode-to-Grid Voltage®. .. ..o ieviivivriereraceancas 42 45 volts
DC Plate CUMTERL. . oo ovtveveeireerenonareseannarnenans 35 40 ma
DC Grid Current (APProX.). .. ceenereeeenoeesss v 13 15 ma
Driver Power Qutput (Approx.)...... et e 2.4 3 watts
Useful Power OUtput (APProX.)®. . veeerenneeeeroensareaans 7.5 10 watts
Maximum Circuit Values:

Grid-Circuit Resistance. .. .....oovvvievnnnn.s e 0.1 max- 0.1 max megohm

FREQUENCY MULTIPLIER
For altitudes up to 60,000 feel
ICAS

Maximum Ratings: CCS
DC PLATEVOLTAGE. .. .....c.vuts et eieaeeaae . 800 max 350 max volts
DCGRID VOLTAGE. . . .t iitennetentatasetassasenes .- -125 max ~140 max volts
DC PLATE CURRENT . . oo vinvinncennnns e . .. 33 maz 45 maz ma
DC GRID CURRENT. . ..ottt iiinesvnnannnenss . 25 mazx 25 maz ma
DC CATHODE CURRENT. .. ovvvvinnannnsns Ceenes . 45 max 55 maz ma
PLATE INPUT. . . ottt it tetscnsnonssnennonnacasasnns 9.9 max 15.9 maz watts
PLATE DISSIPATION. .. ... v iviu e deeaeei e 6 max 9.5 max watts
PrAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to eathode. ............. ot 50 mazx 50 max volts
Heater positive with respect to cathode........ Ceenean .. 50 max 50 max volts

Typical Operation as Tripler to 510 Mc in Cathode-Drive Circuit:

CcCS ICAS
DC Plate-to-Grid Voltage. . ... Ve ieseeeen 410 472 volts
DC Cathode-to-Grid Voltage®.. . cesenses 110 122 volts
DC Plate Current. ........ 26 86.5 ma
DC Grid Current (Approx.) 4.1 5.8 ma
Driver Power Output (Approx. 2.75 4.5 watts
Useful Power Output (Approx.) 2.1 3.4 watts
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Maximum Circuit Values:

Grid-Circuit Resistance. ... ooveneen il e 0.1 max 0.1 mar megohm
° From a grid resistor, or from a suitable combination of grid resistor and fixed supply or grid resistor
and cathode resistor.

& This value of useful poweris measured at load of output circuit having an efficieney of about 75 percent.

AVERAGE CHARACTERISTICS
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BEAM POWER TUBE

Heater-cathode type used as rec-

6293 tangular-wave pulse modulator. Rated

for service with duty factors up to 0.1

at amaximum averaging time of 10,000

microseconds. Rectangular-Wave

Modulator maximum plate dissipation, 10 watts. Requires Octal socket and may be

operated in any position. OUTLINE 17, Outlines Section. Plate shows no color when
tube is operated at maximum CCS ratings.

HpeATER VOLTAGE (AC/DC) 6.3 volts
HEATER CURRENT. ... ..coviieiuinannnnn . 1.25 amperes
TRANSCONDUCTANCEX® . . . ...t iitiitiiunsaransananansene 7000 smhos
Mu-Facronr, Grid No.2 to Grid No1¥, . ... ... iitiiiinennnrnrnancnn 4.5
DIRECT INTERELECTRODE CAPACITANCES:
Grid NO.L t0 Plate. . . oo ettt ittt ie it rareneenenennaes 0.24 max wuf
Grid No.l1 to eathode, grid No.3, grid No.2, internal shicld, base slceve,
and heater. . ... e i e e 13 upf
Plate to cathode, gnd No.3, grid No.2, internal shicld, base sleeve, and
S TC T 8.5 uuf

* Plate and grid-No.2 volts, 200; plate milliamperes, 100.

MODULATOR—Rectangular-Wave Modulation
Maximum and Minimum CCS Ratings:’

For Duty Factor™ up to 0.00%
and Maximum Averaging Time of 10,000 Microseconds in Any Interral

DC PLATE-SUPPLY VOLTAGE®. . ..... TN 2000 max 3500 max volts
INSTANTANEOUS PLATE VOLTAGE®., . ... ....ccivvvrennnn 2300 max 4000 maz volts
DC GRm-N0.2 SUPPLY VOLTAGEA . . ... ...... ... 500 max 200 mazx volts
_ " (-800 max ~300 max volts
DC Grip-No.1 SUPPLY VOLTAGE* . ....... cersesseeces Y 980 pin 2130 min volts
Grip-No.1 VOLTAGE: .
Instantancous Negative Value........ ereeeneeans 400 max 400 mazx volts
Peak Positive Value. . .......... Cebrersararians 100 max 100 max volis
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PEAK PLATE CURRENT. . .. ..ccuunens eieeeactaananes 32 mazx 32 maz amperes
PEAK GRID-NO.2 CURRENT . ... ovunnn. eeeeeeneneeann 0.75 maz 0.75 maz ampere
PEAK GRID-NO.1 CURRENT. . ... ...c... Ceesseaasenans 0.5 maz 0.5 mazx ampere
PLATE INPUT........... e i heeeees 80 maz 80 mazx watts
GRID-NO.2 INPUT. ...ooveinneninnnn e 1.75 max 1.75 mar watts
GRID-NO.L INPUT. . ... iviiiiinanrenannnnnnns heeeaans .5 maz 0.5 mazx watt
PLATE DISSIPATION®. . .\ coiniiiinnannannnen PN 7 mazx 10 mazx watts
PEAK HEATER-CATHODE VOLTAGE: "

Heater negative with respeet to cathode. ... ... ... 135 mazx 135 mazx volts

Heuter positive with respect to cathode. . ....... . 135 mazx 135 max vo‘l’ts
BuLb TEMIERATURE (At hottestpoint) . . ........cvntn 175 maz 175 max

% Duty factor is defined as the ON time in microseconds divided by 10,000 microseconds. ON time
for thia tube is defined as the sum of the durations of all the individual pulses which occur during any
10,000-microsecond interval. Pulse duration is defined as the time interval between the two points on
the pulse at which the instantaneous value is 70 f;:er cent of the peak value. The peak value 13 defined
as the maximum value of 4 smooth curve through the average of the fluctuations over the top portion
of the pulse.
 For tube protection, it i3 essential that sufficient resistance be used in the plate-supply, circuit, the
grid-No.-2 supply circuit, and the grid-No.1-supply circuit so that the short-circuit current is limited to
0.5 ampere in cach cireuit.

® This value is approximately 115 per cent of the maximum de plate-supply voltage.

a For higher duty factors, the peak plate current must be reduced. The maximum rated current for a
duty factor of 1.0 is 0.2 ampere.

¢ Averaged over any interval not exceeding 10,000 microseconds. Care should be used in determining
the plate dissipation. A calculated value bused on rectangular puise can be considerably in error when
the actual pulses have a finite rise and fall time. Plate dissipation should preferably be determined by
measuring the bulb temperature under actual operating conditions; then, with the tube in the same
socket and under the same ambient-temperature conditions, apply to the tube sufficient dc input to
obtain the same bulb teruperature. This value of de input is a measure of the plate dissipation.

POWER TRIODE

Compact liquid-and-forced-air-cooled type
having heater cathode; used as af power ampli-
c fier and modulator, as rf power amplifier and os-
cillator, and as frequency multiplier at frequen- 6383
cies up to 2800 Mec. Coaxial terminal arrange-
ment facilitates use in cathode-drive circuits of
K the coaxial-cylinder type. Maximum over-all
H TFH length, 4-9/32 inches; maximum diameter, 1.760
inches, Heater volts (ac/dc), 6.3; amperes, 3.4;
amplification factor, 25. Direct interelectrode capacitances: grid to plate, 6 puf; grid to cathode and
heater, 11 ppf; plate to cathode and heater (with external flat shield in plane of grid terminal), 0.19 uuf.
Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dc plate volts, 1600 max;
de grid volts, ~300 mar; de plate ma., 400 muz; de grid ma. (up to 900 Mc), 76 maz; plate input, 600
max watts; plate dissipation, 600 max watts. The 6383 is a DISCONTINUED type listed for reference
only. As a replacement, the 6161 is a similar type, although not directly interchangeable.

)] G2

0 5 BEAM POWER TUBE
© o Nine-pi ini: heater-cath-
a2 pin miniature heater
G - ode type used as rf power amplifier 64]7
NC =%  and oscillator and as frequency mul-
P@ @Gl tiplier. May be used with full input up

to 50 Me. Class C Telegraphy maxi- .
mum plate dissipation, CCS 12 watts, ICAS 13.5 watts. Requires Noval nine-
contact socket and may be operated in any position. OUTLINE 9, Outlines Section.
Heater volts (ac/de), 12.6; amperes, 0.375. Except for heater ratings, the 6417 1s
identical with type 5763.

K,G3,1S

TWIN BEAM POWER TUBE

Small,sturdy, heater-cathodetype
used as af power amplifier and modu-
lator, as push-pull rf power amplifier 65 24
and oscillator, and as frequency tripler.
May be used with full input up to 100
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Mec and with reduced input up to 470 Mec. Class C Telegraphy maximum plate
dissipation (per tube), CCS 20 watts, ICAS 25 watts. Requires Septar seven-contact
socket and may be operated in any position. QUTLINE 14, Oullines Section. Some
forced-air cooling may be required to prevent exceeding the maximum bulb-tem-
perature rating. Plates show no color when tube is operated at maximum CCS or

ICAS ratings.
HEATER VOLTAGE (AC/DC).....cvivvuinuencnnn [N Ceiei e e 6.3 volta
HEATER CURRENT. . o eiovvencrcennsncesansenans teerreneattccacrevans 1.25 amperes
TRANSCONDUCTANCE (Eachunit)*. .. ............... et eseceacaaaannn 4500 pmhos
MU-FACTOR, Grid No.2 to Grid No.I (Each unity*,’.” . /. ... PP 8.5
DIRECT INTERELECTRODE CAPACITANCES (Each unit):
Grid No.l to plate. . ... . ottt ittt e iinennnnnnnnss 0.11 max g
Grid No.l to cathode, grid No.3, internal shield, grid No.2 (pms 1and 7),
and heater. ... ... it et 7 pul
Plate to cathode. grid No.3, internal shield, grid No.2 (pins 1 and 7), and 24
...................................................... 3. nul
210 max °C

% Plate and grid-No.2 volts, 200; plate milliamperes, 50.
PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony

Values are on a per-tube basis
C

Maximum Ratings: CS ICAS

DC PLATE VOLTAGE. . ...t eivrenrvnneecnenanas eeean 400 mazx 500 max volts
DC GRID-NO.2 VOLTAGE. . . ..o evvttiieiiveiannaaannns 300 max 300 max volta
DC GRID-NO.2 SUPPLY VOLTAGE . . .. iviveeennennnnnan 400 mnazx 400 mac volts
DC GRID-NO.1 VOLTAGE. . .. .0ttt uremernntnneoenannnn -200 mazx —-200 mazx volts
DC PLATE CURRENT. ...t cvivneensnsnoncocenannneans 125 mazx 125 mazx ma
DC GRID-NO.1 CURRENT. ...cvruinnunnnnonans e 4 mazx 4 max ma
PLATE INPUT. . .. ittt ittt cteeencnnaanaanans ceaaan 45 mazx 55 mazr watts
GRID-NO.2 INPUT. . ...ttt iiiinnenncanns Ceaeeen. 2 max 2 mac watts
PLATE DISSIPATION . . ... . it iiiiannanaan Ceeeeien. 13.5 mazx 16.7 macx watts
PrpaK HEATER-CATHODE VOLTAGE:

Heater necgative with respect to cathode............. 136 mazx 135 maz volta

Heater positive with respeet to cathode............ 135 muzx 135 mazx volts
Maximum Circuit Values {CCS or ICAS conditions):
Grid-No.1-Circuit Resigtancee. . . . oo cvvii ittt et it e e, - 30000 mazx ohms

PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy
and

PUSH-PULL RF POWER AMPLIFIER—Class C FM Telephony

Values are on a per-tube basis

Maximum Ratings: cCS ICAS
DC PLATE VOLTAGE. .+ . itvvneneonrcanasooannannnns 500 mazx 600 mazx volts
DC GRID-N0.2 VOLTAGE. ... .......c00nnn eeer e 300 maz 300 max volts
DC GRID-NO.2 SUPPLY VOLTAGE, .. .t tvvveervonraaaan 400 max 400 max volts
DC GRID-NO.1 VOLTAGE. . ... eveeeanneannnns PN —200 max -200 maz volts
DC PLATE CURRENT. .. .. .iiitiivtnnnnrunnnnnn erean 130 max 150 mazx ma
DC GRID-NO.1 CURRENT. ... .iviirinrannensnssoanns 4 mazx 4 mazx ma
PLATE INPUT. . . ... i iaens teeeeecanan . 70 mazx 85 max watts
GRID-NO.Z2 INPUT. . . ... ittt iiitenrnonnannnas 3 mazx 3 mazx watts
PLATE DISSIPATION . . ..ottt ittt eeeieanenennnnn 20 mazx 25 mazx watts
PeAKk HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode............ 135 mazx 135 maz volts
Heater positive with respect to cathode. ........... 135 mazx 185 mazx volts
Maximum Circuit Values: (CCS or ICAS conditions):
Grid-No.1-Cireuit ResiBtance. . .. .. ... ..t iirrnienrennnncnnnnnn. 30000 max ohms
FIXED-TUNED OSCILLATOR TRIODE

UHTF pencil-type tubes
having integral resona-

tors; used in radiosonde
6562 : D

service ¢
at a frequency of mrenmy

1680 Mc. May be used at LOOP G
6562/ ambient temperatures COUPLING RESONATORS

5794A ranging from -55°C to

+75°C. Fixed-Tuned Os-

cillator maximum plate wA
dissipation, 8.6 watts. The
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MINIMUM HEATING TIME. .. .. ..ot iveieienenannn P R N 60 seconds

MU-FACTOR, Grid No.2 to Grid No.1k....... 18

DIRECT INTERELECTRODE CAPACITANCES:®
Grid No.l to plate . 0.065 max upf
Grid No.l to cathode and heater 14 upf
Plate to cathode and heater 0.015 max puuf
Grid No.ltogrid No.2. . .............. 17 yuf
Grid No.2toplate. ........... ... .. ... 4.4 uuf
Grid No.2 to cathode and heater 0.4 max nuf

TERMINAL TEMPERATURE (Plate, Grid No.2, Grid No.1, Cathode, and Heater) 250 mazx °C

1 Because the cathode is subjected to considerable back bombardment as the frequeney is inercased
with resultant increase in temperature, the heater voltage should be reduced depending on operating
conditions and frequency to prevent overheating the eathode and resultant short life.

% For plate and grid-No.2 volts, 250; plate ma., 100.

° Measured with special adapter.

AF POWER AMPLIFIER AND MODULATOR—Class ABg
Maximum CCS Ratings:

DO PLATE VOLTAGE. .ot ottt ittt et ittt et e ettt et ie e iiaenenns 1000 maz volts
DC GRID-N0O.2 VOLTAGE. . ......... 300 wmar volts
MAXIMUM-S1GNAL DC PLATE CURRENT®. 180 mazx ma
MAXIMUM-SIGNAL PLATE INPUT® 180 muz watts
MAXIMUM-SIGNAL GRID-No0.2 INPUT®....... ces 4.5 mazx watts
PLATE DISSIPATION . . ittt it e ittt e e et e 113 max watts
Typical CCS Operation: Valuer are for 2 tubes
DC Plate Voltage. . ...... 650 850 volts
DC Grid-No.2 Valtage** .. 300 300 vilts
DC Grid-No.1 Voltage, From fixed-bias source.............. -15 -15 volts
Peak AF Grid-No.1-to-Grid-No.1 Voltage®™ 30 30 volts
Zero-Signal DC Plate Current. ... ........ 80 80 ma
Maximum-Signal DC Plate Current....... 200 200 ma
Zero-Signal DC Grid-No.2 Current............... 0 0 ma
Maximum-Signal DC Grid-No.2 Current. ................,.. 20 20 ma
Effective Load Resistance (Platetoplate).................. 4330 7000 ohms
Maximum-Signal Driving Power (Approx.y................. 0 0 watts
Maximum-Signal Power OQutput (Approx.)................. 50 80 watts
Maximum Circuit Values:
Grid-No.1-Circuit Resistance under Any Condition:ee

With fixed bias. ... ... .. e 30000 na.e chms

With cathode bias. .. ... .. ... . Not recomnmended

°° The driver stage should be capable of supplying the No.1 grids of the (lass AB: stage with the speci-

fied driving voltage at low distortion.
® ¢ The resistance introduced into the grid-No.1 circuit by the input eoupling should be held to a low
value. In no case should it exceed the specified maximum value. Transformer~ or irnpud:xnro~coup|ing

devices are recommended.
AF POWER AMPLIFIER AND MODULATOR—Class AB2
Maximum CCS Ratings:

DO PLATE VOLTAGE. . . .ottt ittt et ettt et et et 1000 max volts
DC GRID-N0.2 VOLTAGE. .. ........ 300 max volts
MaXxIMUM-S1GNAL DC PLATE CURRENT®. . 180 max ma
MAXIMUM-SIGNAL DC GRID-N 0.1 CURRENT". . 30 muzx ma
MAXIMUM-SIGNAL PLATE INPUT™. ... ....... .. .. 180 max watts
MAXIMUM-SIGNAL GRID-NoO.2 INPUT®. . ... . 4.5 mazx watts
PLATE D IBSIP ATION . ittt ittt it eeranneannananannannnens 115 mnx watts
Typical CCS Operation: Values are for 2 tubes
DC Plate Voltage. . . 650 850 volts
DC Grid-No.2 Voltage .. 300 300 volts
DC Grid-No.1 Voltage, From fixed-bias source ~15 -15 volts
Perak AF Grid-No.1-to-Grid-No.1 Voltage. . ........... .. 46 16 volts
Zero-Signal DC Plate Current. ... ................... .. 80 80 ma
Maximum-Signal DC Plate Current. . . ...........covunnn. 355 355 ma
Zero-Signal DC Grid-No.2 Current. . .......civeierenennnn. 0 0 ma
Maximum-Signal DC Grid-No.2 Current. . 25 25 ma
Maximum-Signal DC Grid-No.1 Current. .............c.... 15 15 ma
Effective Load Resistance (Plate to plate).. .. 2450 3960 uhing
Maximum-Signal Driving Power (Approx.)® . . 0.3 0.3 watt
85 140 watts

Maximum-Signal I’ower Qutput (Approx.). ... ...coeienen..
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DC GrRin-No.1 VOLTAGE. . ............ -250 maz volts
DCPLATECURRENT. ... .ov i it iieinnnnnns Cereerecreaaaaas . 180 mazx ma
PLATE DISSIPATION ... ittt iiiivennnnanas eeree et 250 maz watts
GRID-NO.2 INPUT. . ...ttt iittieiiirassrssnsenssaranancnsnsnas e 12 maz watts
GRID-NO.L LN PUT. . . i ittt ittt itntesnessatoneasnannsnanns . 2 maz watts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect tocathode.......... ... oo iiiiiiaee, 150 maz volts

Heater positive with respect toeathode., . ... .. ... iiiiiiiiiies 150 mazx volts
Typical CCS Operation: Al 30 Me At 500 Me
DC Plate Voltage. .. ... .ot i et i 2000 2000 volts
DC Grid-No.2 Voltage>. . ... . it it e e 400 400 volts
DC Grid-No.1 Voltage:

With fixed-bilassouree. . . .. ... ... i i i i -7 =77 volts
DC Plate Current . ... .. .. 175 175 ma
DC Grid-No.2 Current. ... 6 4 ma
Effective RF Load Resistance.. 3050 3050 ohms
Driver Power Output (Approx.) e T, 0.25 3 watts
Output-Cireuit Efficiency (Approx.)....o.ociniiiiian, 95 85 per cent
Useful Power Qutput ¢Approx ). ... oo, - 100 90 watts
Moximum Circuit Values:
Grid-No.1-Cireuit Resistanee, Under any condition:

iR xed IS, L i i e i it et 25000 max ohms

With eathode bias. .« oo i i i i e Not recommended

: Because the eathode is subjected to considerable back bombardment as the frequency is increased with
resultant inerease in temperature, the heater voltage should be reduced depending on operating condi-
tions and frequencey to prevent overheating the cathode and resultant short life.

oyvith eylindrical shield JEDEC No.320 surrounding radiator, and with a cylindrical shield JEDEC
N0.321 surrounding the grid-No.2 ring terminal. Both shields are connected to ground.

®The maximum rating for a signal having a minimum peak-to-average power ratio less than 2, such asis
obtained in Single-Tone operation, is 250 ma. During short periods of circuit adjustment under Single-
Tone conditions, the average plate current may be as high as 350 ma.

o Two-Tone Modulation operation refersto that class of amplifier servicein which the input consists of two
¢qual monofrequency rf signals having constant amplitude. These signals are produced in a single-side-
band suppressed-carrier system when two equal-and-constant amplitude audio frequencies are applied to
theinput of the system.

30)btained preferably from a fixed supply.

«This valua represents the approximate grid-No.1 current obtained due to initial electron velocities and
contact-potential effects when grid No.1 is driven to zero volts at maximum signal.

#«Driver power output represents cireuit losses and is the actual power measured at input to grid-No.1
circuit of the 7580. The actual power required depends on the operating frequency and the circuit used.
The tube driving power is approximately zero watts.

4Without the use of feedback to enhance linearity.

#:This value of useful power is measured at load of output circuit having indicated efficiency.

TYPICAL PLATE CHARACTERISTICS

] ]
TYPE7580
1780 Eq*6 VOLTS ]
Ec;*+10 GRID-Na.2 VOLTS»400
/
1500 - 1
GRID-No.} VOLTS Ec|*0
2
250 e
£ P
E -10
J1000
3
7
s 750 -2
p ~30,
300 § > pory
~30)
—
250 > Ecr-60
- | __~70
= sl ; 80
] 400 800 1200 . 1600 - 2000
PLATE VOLTS 92CM~10333T
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power tubes, rectifier tubes, thyratrons,
and ignitrons. Includes terminal connec-
tions. Price 75 cents.*®

® RCA RECEIVING-TYPE TUBES FOR IN-
DUSTRY AND COMMUNICATIONS—RIT
104B (1075 x 834’")—32 pages. Tech-
nical information on over 190 RCA “spe-
cial red” tubes, premium tubes, nuvis-
tors, computer tubes, pencil tubes, glow-
discharge tubes, small thyratrons, low-
microphonic amplifier tubes, vacuum-
gauge tubes, mobile communications
tubes, and other special types. Includes
socket-connection diagrams. Price 30
cents.*®

e RCA RECEIVING TUBES AND PICTURE
TUBES — 1275K (107" x 83%')—64
pages. New, enlarged, and up-to-date
booklet contains classification chart, ap-
plication guide, characteristies chart, and
base and envelope connection diagrams
on more than 1050 entertainment re-
ceiving tubes and picture tubes. Price
50 cents.*®

e RCA PHOTOSENSITIVE DEVICES AND
CATHODE-RAY TUBES— CRPD-105B
(1074 x8%4'")—386 pages. Containstech-
nical information on 151 RCA tubes in-
cludingsingle-unit, twin-unit, and multi-
plier phototubes; photocells; camera and
image-convertertubes;flying-spot tubes;
monitor, projection, transcriber, and
view-finder kinescopes; oscillograph and
storage tubes. Price 50 cents.*®

® RCA INTERCHANGEABILITY DIRECTORY
OF INDUSTRIAL-TYPE ELECTRON TUBES
—ID-1020C (1024" x 834'")—16 pages.
Lists more than 1450 basic type desig-
nations for 18 classes of industrial tube
types; shows the RCA Direct Replace-
ment Type or the RCA Similar Type,
when available. Price 35 cents.*®

® RCA PHOTOCELLS—1CE-261 (107%” x
834'") —20 pages. Contains a selection of
photocell-circuit diagrams; technical
data and characteristic curves of RCA
photoconductive, photojunction, and
photovoltaic cells; interchangeability in-
formation; and supplementary informa-
tion on tungsten and fluorescent light
sources. Booklet is designed to introduce
the engineer, the hobbyist, and the ex-

tTrade Mark Reg. U. Q. Pat. Ofl.

perimenter to application possibilities of
RCA photocells. Price 25 cents.*®

® RCA MAGNETRONS AND TRAVELING-
WAVE TEBUS—MT-301A (1024 x
834')—48 pages. Operating theory for
magnetrons and traveling-wave tubes,
application considerations, and tech-
niquesformeasurementofelectrical para-
meters. Price 60 cents.*®

® RCA PENCIL TUBES — 1CE-219 (10724"
X 834")—28 pages. Contains operating
theory for pencil tubes, electrical and
mechanical circuit-design considera-
tions, environmental considerations, ap-
plication considerations, and data for
commercial types. Price 50 cents.*®

®RCAPHOSPHORS—TPM-1508A (102"
x 83%'/)—20 pages. Contains defining
data for over 25 different industrial
phosphors, spectral-energy emission
curves, persistence curves, and quick-
reference classification charts. Price 75
cents.*®

® RCA CAMERA TUBES—1CE-262 (10724"
x 8%4'')—24 pages. Technical informa-
tion on RCA image orthicons and vidi-
cons aimed at helping the camera tube
user select the most appropriate tube
for his application. Includes concise data
on all commerecially available RCA cam-
era tubes as well as typical curves and
information defining the most important
characteristics of camera tubes. Also con-
tains cutaway views of a vidicon a:nd
image orthicon illustrating construction
features. Price 75 cents.*®

® RCA INTERCHANGEABILITY DIRECTORY
OF FOREIGN vs. U.S.A. RECEIVING-TYPE
ELECTRON TUBES — 1CE-197B (838" x
1074"")—8 pages. Covers approximately
800 foreign tube types used principally
in AM and FM radios, TV receivers,
and audio amplifiers. Indicates U.S.A.
direct replacement type or similar type
if available. Price 10 cents.*®

® TECHNICAL BULLETINS — Authorized in-
formation on RCA transmitting tubes
and other tubes for communications and
industry. Be sure to mention tube-type
bulletin desired. Single copy on any type
free on request.

*Prices shown apply in U.S.A. and are subject to change without notice.

°Optional List Price,
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