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801

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

RCA-80! is a three-electrode transmitting tube well suited for
use as a radio-frequency amplifier and oscillator at high radio fre-
quencies. It may also be used as an audio-frequency amplifier and
modulator, The internai structure of this tubte, together with the
use of a ceramic base provides for operation at full rating at fre-
quencies as high as 60 megacycles.

CHARACTERISTICS

FILAMENT VOLTAGE (A,C. or D.C.) Vo5 vVolits
FILAMENT CURRENT IPN2.5) Amperes
AMPL IF ICATION FACTOR 8
DIRECT INTERELECTRODE CAPACITANCES [Approx.):

Gr id-Plate ] ppf

Gr id-Filament 4.5 ppf

Plate-Filament t.5 upf
BULB (For dimensions, see page 8) ST-16

BASE (For socket connections,see page 8) Medium 4-Pin Ceramic, Bayonet
MAX IMUM RATINGS and TYPICAL OPERATING CONO ITIONS

As A-F Power Amplifier and Modulator - Class A

D-C PLATE VOLTAGE 600 max. Volts
PLATE DISSIPATION 20 max. Watts
TYPICAL OPERATION and CHARACTERISTICS:
Filament voltage {A.C.) 75 1:5 7.5 volts
D-C Plate voltage 425 500 600 Voits
D-C Grid voltage # -40 -45 =55 volts
Peak A-F Grid voltage 35 40 50 volts
D-C Plate Current 18 24 30 Milliamperes
Plate ReSistance 5000 4600 2300 Ohms
Mutual Conductance 1600 172% 1840 Micromhos
Load Resistance 10200 gooc 7200 Ohms
Undistorted Power OQutput 1.6 2.3 3.8 watts

As A-F Power Amplifier and Modulator - Class B

D~C PLATE VOLTAGE 600 max. VoIits
MAX-SIGNAL D-C PLATE CURRENT " 70 max. Milliamperes
MAX=S IGNAL PLATE INPUT * 42 max. watts
PLATE DISSIPATION * 20 max. watts

* Averaged over any audio-frequency cycle,

# Grld voltages are given with respect to the mid-point of filament operated on
a.c. |f d.c, Is used, each stated value of gric oltage should be decreased by
3,75 volts and be referred to the negative end of the filament,
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TYPICAL OPERATION -~ 2 Tubes:
Unless otherwise specified, values are for 2 tubes

Filament voltage (A.C.) Ul U 7.5 volts
0-C Plate voltage 400 500 600 volits
D=C Grid Voltage # -50 -60 -75 voits
Peak A-F Grid-to-Grid Voltage 270 290 320 volits
Zero-Sig. O-C Plate Current 8 8 8 Miliiamperes
Max-Sig. D-C Piate Current 130 130 130 Miliiamperes
Load Resistance (Per tube) 1500 2000 2500 Oohms
Effective Load Resistance

(Plate-to-plate) 6000 8000 10000 Ohms
Max-Sig. Driving Power (Approx.) 3 3 3 watts
Max-Sig. Power Output (Approx.) 27 36 45 watts

As R-F Power Amplifier - Class B Telephony
Carrier conditions per tube for use with a max. modulation factor of 1.0

0-C PLATE VOLTAGE 600 max. Volts
0-C PLATE CURRENT 50 max. Miliiamperes
R-F GRID CURRENT 4 max. Amperes
PLATE INPUT 30 max. watts
PLATE OISSIPATION 20 max. watts
TYPICAL OPERATION:
Filament voltage (A.C.) UoB Vol voits
0-C Plate voltage 500 600 voits
D-C Grid Voitage # -60 =75 volts
Peak R-F Grid voitage 85 90 voits
D-C Plate Current 45 45 Milliamperes
0-C Grid Current (Approx.) % 0.2 0.2 Milliampere
Driving Power (Approx.) ** © 2.2 2.3 watts
pPower Output (Approx.!} 6 U watts

As Plate-Modulated R-F Power Amplifier - Class C Telephony
Carrierconditions per tube for use with amax. modulation factor of 1.0

D-C PLATE VOLTAGE 500 max. Volts
0-C PLATE CURRENT 60 max. Milliamperes
0-C GRID CURRENT 15 max. Milliamperes
R-F GR1D CURRENT 4 max. Amperes
PLATE INPUT 30 max. watts
PLATE CISSIPAT ION 13.5 max. watts
TYPICAL OPERATION:

Filament Voltage (A.C.) Yol 7.5 volits

0-C Plate voltage 400 500 volts

0O-C Grid voltage -150 ~190 volts

# Grld voltages are glven with respect to the mid-point of filament operated on
a.c. 1f d.c, Isused, each stated value of grid voltage should be decressed by
3.75 volts and be referred to the negative cnd of the filament,

** Subiect to wlde variations depending on the Impedance of the load clrcuit.

Hi impedance load clrcuits require more grid current and driving power to
obtain the deslired output. Low-[mpedance clircults need less grid current and
driving power, but plate-circult efficlency is sacrificed, The driving stage
should be capable of delivering considerably more than the required driving
power,

At crest of audio-frequency cycle with modulatfon factor of 1.0,
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Peak R=F Grid voltage 260 300 volts
0=C Plate Current 55 55 Miilliamperes
D-C Grid Current (Approx.) ** 15 15 Miiliamperes
Driving Power {Approx.) ** 4 4.5 watts
Power QOutput (Approx,) 14 (3] watts

As R-F Power Amplifier and Oscillator - Class C Telegraphy
Key-down conditions per tube without modulation ##

D-C PLATE VOLTAGE 600 max. Volts
D~C PLATE CURRENT 70 max. Milliamperes
D-C GRID CURRENT 15 max. Milliamperes
R-F GRID CURRENT 5 max. Amperes
PLATE INPUT 42 max. watts
PLATE DISSIPATION 20 max. Wwatts
TYPICAL OPERATION:
Filament Voitage (A,C.) 7.5 7.5 volts
D-C Plate Voltage 500 600 Volts
D-C Grid Voltage -125 -150 Volts
Peak R-F Grid Volitage 235 260 Volts
D-C Plate Current 65 65 Mi!liamperes
D-C Grid Current (Approx,) ** 15 15 Milliamperes
Uriving Power (Approx.) ** 3.5 4 Watts
Power Output (Approx.) 20 25 watts
** see page 2.

#9 vodulation essentialily negative may be used [f the positive peak of the audio-
frequency envelope does not exceed |15% of the carrier conditions,

INSTALLATION

The base pins of the RCA-801 fit the starncard, four-contact
socket, which should be instailed to hoid the tube in a vertical po-
sition with the base down, [(f it is necessary to place the tube in a
hor izontal position, the socket should be mounted with the filament-
pin openings one vertically above the other so that the plate will be
in a vertical plane fon edge}. If the tube is subjected to vibration
or shock, a shock-absorbing suspension must be empioyed,

The bulb of this tube becomes very hot during continuous oper-
ation, Free circulation of air, therefore, should be provided. Care
should be taken that the bulb does not come in contact with any me-
tallic object nor be subjected to the drops or spray of liquid., The
installation of all wires and connections should be made so that they
will not be close to or touch the bulb in order to avoid punciure of
the glass due to peak-voltage effects.

The filament of the £01! is of the thoriated-tungsten type. |t
may be operated either from an a-c or a d-c source. Except where a
d-c source is necessary to avoid hum, an a-c filament supply is gener-
ally used because of its convenience. A suitable volitmeter should be
connected permanently across the tube filament terminals 1to provide
a ready check of the filament voitage. In cases where d.c. is useu
on the filament, these returns should be connected to the negative
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filament terminal. This voitage should not vary more than plus or
minus 5% from the rated value; otherwise, a loss of filament emission
may resuit. when the apparatus in which the tube is used is idle for
short periods of time, the filament should be maintained at its rated
voltage during the "standbys".

The plate dissspation of the 801 (the difference between plate
snput and power output!) should never exceed the maximum value given
under MAXIMUM RATINGS and TYPICAL OPERATING CCNDITIOAS. The plate
should not show color under any condition of operation. In order to
prevent overheating due to improper circuit adjustments, to Over-
toading, or to loss of grid bias, the plate circuit should be provided
with aprotective device such as a fuse. This device should instant |y
remove the plate voltage when the d-c plate current reaches a value
50% greater than normal.

Over heating of the BO! by severe over load may decrease filament
emission, Unless tne overload has liberated a large amount of gas,
the activity of the filament can sometimes be restored by operating
the filament at rated voitage for ten minutes or more with no volt-
age on the plate or grid. This process may be accelerated by raising
the filament voitage to 9 volts (not higher ) for a few minutes.

Heavy leads and conductors together with suitable insulation
should be used in aili parts of the r-f plate tank circuit so that
the losses, due to the r-f voitages and currents, may be kept at a
minimum, Since proper circuit design becomes very important at the
higher frequencies, it is essential that short, heavy leads and cir-
cuit returns are used inorder to minimize lead inductance and losses.,

In order that the maximum ratings given under MAXIMUM RAT INGS
and TYPICAL OPERATING CCNDITIONS will not be exceeded, changes in
plate and filament voltages due to |ine-voltage fluctuation, ioad
variation, and manufacturing variation of the associated apparatus,

must be determined, An average vaiue of plate and filament voltage
should then be chosen so that under the usual voltage variations the
maximum rated voitages will not be exceeded.

When a new circust 1s tried or when adjustments are made, ¢he
plate voltage should be reduced in order to prevent damage to the
tube or associated apparatus in case the cisrcuit adjustments are
incorrect. It 1s advisable to use a protective resistance of about
3000 ohms inseries with the plate lead during such adjustments. Suit-
able meters shouid be provided for measur ing tube voltages and cur-
rents, In adgdition to their use in indicating suitable operating
conditions, they are also of value in making initial transmitter ad-
Justments, However, 1o assist in the making ot finai adjustments
for optimum performance, it 1S recommended that a cathode-~ray oscili-
lograph be used. Under no conditions should the maximum values given
under MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS be exceeded.

The rated plate voltage of this tube ss high enough to be danger-
ous to the user. Care should be taken dursng the adjustment of cir-




cuits, especsally those snwhich the exposed circuit parts are al the
high d-c tlate potential.

APPLICATION

As a Class 4 audio-frequency amplifier or modulator, the RCA-
801 is capable of delivering 3.8 watts of audio-frequency power with
very low distortion, Typical operating conditions are shown under
MAX IMUM RATINGS and TYPICAL OPERATING CONDITIONS. Gria bias for
Class A service may te obtained from a separate voitage source or by
means of a cathode-bias resistor shunted by a condenser, This con-
denser should be large enough to minimize degenerative effects at
low audio frequencies. when the cathode-bias method is used, the
proper value of the cathode resistor for a single tube is 1875 ohms
at a piate voltage of 500 volts, and 1835 ohms at a plate voltage of
600 voits.

in cases where the input circuit to the 80! is resistance-
coupled, the resistance in the grid circuit should not be made too
high., A resistance vaiue of 0.5 megohm for one 80! is the recommended
max imum when cathode-bias is used. without cathode-bias, the grid
resistance should not exceed 100000 ohms.

An output device should be used to transfer audio power effi-
ciently from the RCA~801 to the voice coil of the reproducing unit,
to the next audio stage, or to the modulated r-f amplifier stage.

|t more audio output |s desired than can be obtalned from a single80l, two
or more BOl's may be operated inparalie! or inpush-pull, The paraliel connection
provioes twice the output of asingle tube without an increase in grid-signatl volt-
age. The push-pul! connectlon wll?glve stightly more than doub!e the power output
of a single tuge but requires twice the grid-signal voltage, The push-pull ar-
rangement has the advantage of balancing out the even-order harmonics from the out-
put, with elther connectlion the grid blas requlred is the same as for a single
tube, when a group of 80i's [s operated In Class A parallel, It may be necessary
to provide Individual adjustment of grid blas to insure that the plate dissipation
of each tube does not exceed the maximum value of 20 watts, This may be accom—
pllshed by means of a tapped "C" supply or by means of a variable cathode-blas re—
slstor for each tube, Separate filament windings are necessary of course, for each
tube that is self-biased, |f cathode blas {s used, each cathode resistor should be
shunted by a condenser |arge enough to minimize degenerative effects at low audlo
frequencles, Furthermore, when the tubes are operated In parallel, a non-inductive
resistance of 10 to 100 ohms should be placed in serles with each grid lead, next
to the tube socket, to prevent parasitic oscillations. When two RCA-B0I's are
operated In Class A push-pull, It s usual practice to odbtain the grlo-bfas volt-
age from a common cathode-bias resistor, in this service the by-pass condenser ls
not necessary and the value of the resistor {s equal to one-half the value recom—
mended for single-tube operation, (f the plate dissipation rating for efther tube
I's exceeded under these condltlons, the slze of the bias resistor should be in-
creased sufficiently to prevent overloading.

As a Class B modulator or audio-frequency amplifier, two RCA-
801's are used in a balanced circuit, each tube amplifying only half

the time. The d-c glate current should never exceed 70 milliamperes
per tuve, Grid bias for the 80t in Class 8 a-f service shoulid be
ottained from a battery or other d-c source of good regulation. It

should not be obtained from a high-resistance supply sSuch as a grid
leak, nor from a rectifier, unless the latter has exceptionaily good
voltage regulation.

It an output transformer efficlency of 90% s assumed, two tubes operat ing

under the conditions shown for a 600-volt plate supply, are cspable of modulating
100% an input of approximately BO watts to a Class C radlo-frequency ampiifier,
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The Input transformer should ve designed to give good trequency response when oper-
ated Into an open clrcuit, such as that represented by the grid clrcult of the
Class G stage when the signal amplitude is small, It should also be designed to
hancle the required input power for astrong signal, The output transformer should
be so designed that the resistance load presented by the modulated ClassC amplifier
Is reflected as a plate-to-plate ioad of 10000 ohms in the Class 8 stage for the
600-voit conditions, Since two 80i's wili modulate 80 watts, a convenlent Class C
amplifier would be one operating at 600 voits and approximately (33 mil{lamperes,
These conditions represent a resistance of upprg;jmgggl 600 6.!55,07 4510 ohms.
The ratio of the output transformer is then 0 4 , or 1.49 to |, step-down,
If a Class C amplifier operating at 1000 volts and 80 mli|lamperes |s desired, the
equivalent resistance is 12500 ohms; 1In this case the transformer ratlio s | to
1.12, step-up. The transformer should be designed with a core sufficlentiy lurae
to avolid saturation effects which would Impair the quality of the output, If the
secondary Is to carry the d-c plate current of the modulated amplifier, the core
should be made larger and include an alr gap to compensate for the d-c magnet-
fzatlon current,

As a Class B radso-frequency amplifier, RCA-80) should te used
as shown under MAXIMUM RATIN3S and TYPICAL OPERATING CCNDITICNS. In
this service the plate is supplied with unmodulated d-c voltage and
the grid is excited by r-f voltage modulated at audio frequency in
one of the preceding stages, It is important to note that in this
service the piate dissipation is greatest when the carrier is un-
modulated. The plate dissipation, therefore, should not exceed 20
watts for unmodulated carrier conditions. Grid bias for Class B8 r—f
service shouid be obtained in the same manner as for C(Class B a-f
service,

As a plate-modulated Class C radio-frequency amplifier, the 8014
should be used as shown under MAXIMUM RATINGS and TYPICAL OPERATING
COND ITIONS, Grid bias for this service may be obtained from a grid
leak of about 10000 ohms ([5-watt size), or from a suitable combina-
tion of either grid leak and fixed Supply of good reguiation or grid
leak and cathode-bias resistor. The cathode-bias resistor should be
by-passed for audio and radio frequencies. The combination methods
are particularly desirable because distortion effects are minimized
by bias-supply compensation. Since the grid-tias voltage for Class
C service is not particularly critical, correct adjustment may Le
obtained with values differing widely from those indicated for this
service.

As a Class C radic-frequency amplifier and oscillator for tele-
graph service, RCA-8C) may te used as shown under MAXIMJM RATINGS
and TYPICAL OPERATING COND!TIONS, Grid bias for this service may be
obtained from a grid leak of 10000 ohms, froma battery, froma recti-
fier, or from a cathode-bias resistor (preferably variable) suitably
by-passed for radio frequencies. The cathode-bias method is advan-
tageous due to the fact that the grid bias is automatically regulated
in direct proportion to the sum of the plate and grid current and
that there is little cnance of the plate current becoming dangerously
high, even if the r-f grid excitation is removed. The grid-leak bias
method has the advantage of simplicity and of automatically biasing
the grid in proportion to the excitation voltage available, Special
care must be observed with the use of the latter system because the

accidental removal of the excitation will cause the grid bias to tall
ty zero so that the piate current, ang consequentiy the plate dissi-
pation, will rise to excessive values. The use of a protective de-

vice dusigned tc vpen the plate circuit on excessive rises of plate
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current will minimize the danger of overload (see INSTALLATICNI.
Grid-bias voltage for Class C service is not particulariy critical
so that correct adjustment may be obtained with widely different
values.

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

RCA-80! may be operated at maximum ratings in all classes of
service at frequencies as high as €60 megacycles. The tube may be
operated at higher frequencies provided the maximum values of piate
voltage and power input are reduced as the frequency israised (other
maximum ratings are the same as shown under MAXIMUM RATINGS and TYPi-
CAL OPERATING CONDITIONSI, The tabulation beiow shows the highest
percentage of maximum plate voltage and power input that can be used
at 60, 75 and 120 Mc for any class of service. Special attention
should be given to adequate ventilation and tne maintenance of normai
ambient temperatures at these frequencies.

FREQUENCY €0 7% 120 MegaCycles‘

PERCENTAGE of MAX,
RATED PLATE VOLTAGE 100 max. 7% max. 50 max. Per Cent
and PLATE INPUT |

with the grid connected to the piate through the shortest possi-
ble connection, the resonant frequency of the grid-plate circuit is
approximately 170 megacycles anc the power output approximately zero.

If more radio~frequency power output isrequired than can be ob-
tained fromasingle 801, the push-puil or the paralleil connection may
be used. For example, two tubes connected in push-gull or inparaliel
will give approximately twice the power output of one tube. The paral
lel connection requires no increase in exciting voltage; the push-
pull connection requires twice the r-f excitation voltage necessary
to drive a single tube. With either connection the driving power re-—
quired is approximately twice that for single tube operation while
the grid bias is the same as for a single tube. The push-pull ar-
rangement has the advantage of cancelling the even-order harmonics
from the output and of simpiifying the balancing of high-frequency
circuits. when two or more RCA-801's are oferated in paraliel, a
non-inductive resistance of 10to {00 ohms should be placed in series
with the grio lead of each tube, close to the socket terminal, to
prevent parasitic oscillations.
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802
R-F Power amplifier Pentode

RCA-202 is a pentode transmitting tube of the heater—cathode
type for use as an r-f amplifier, frequency-multiplier, oscillator,
and suppressor- or grid-modulated amplifier, The plate connection is
brought out through a separate seal at the top of the buld to main-
tain low grid-plate capacitance. Neutralization to prevent feed-back
and selif-osciliation is generally unnecessary in adequately shielded
circuits., The suppressor and the special internal shield of the €02
are connected to individual base pins.

CHARACTERISTICS

HEATER VOLTAGE (A.C. or 0.C.) 6.3 Volits
HEATER CURRENT 0.9 Ampere
MUTUAL CONDUCTANCE, For plate cur. of 20 ma. 2250 approx. Micromhos

DIRECT INTERELECTRODE CAPACITANCES:

Gr id-Plate (With internal shielding! 0.15 max. ppf
Screen-Plate 0.5 max. ppf
Input 12 ppf
Qutput 8.5 ppf
BULB (For dimensions, see page 16) $T-16
CAP (For connection, see page !€) Small Metal

BASE (For socket connections, see page 16) Medium 7-Pin Bayunet

As R-F Power Amplifier - Class B Telephony
Carrier Conditions per tube, for use witha ¥odulation Factor ut to 1.0

D-C PLATE VOLTAGE £CO max. volts

D-C SCREEN VOLTAGE (%5rid Nc.2! 250 max. Volits

D~C SUPPRESSOR VCLTAGE (Grid No.3) 40 max. Volts

D~C PLATE CURRENT 30 max. Nilliamperes

PLATE (NPUT 15 max. watts

PLATE DISSIPATICN 10 max. watts

SCREEN DISSIPATICN 4 max. watts

TYPICAL OPERATtCN:
D-C Plate Volitage 400 500 volts
D-C Screen Voltage 150 200 Volts
Suppressor Connected to cathode at socket®
O-C Grid Volit. {Grid No. ') Approx. =22 -28 Voits
Peak R-F Grid Volt., (Approx,)*” 35 32 volts
tnternal Shield ~onnected to cathode at socket
D-C Plate Current 25 25 Milliamperes
D~C Screen Current ©ab) 7 Mil liamperes
D=-C Grid Current | 0 Milliampere
Screen Resistor 365C0 43(0CC Ohmrs
Criving Power (Approx.)*” 0.5 0.18 watt
Power Output (Approx.} 2.75 B0 Watts

Applying a positive voitage 140 volts max,) to thre suppressor gives slightly
increased output.

** At crest of a-f cycle,
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As Suporessor-Modulated R-F Power Amplifier - Class C Telephony
Carrser Conditions per tube, for use witha Hodulation Factor up to 1.0

b-C PLATE VOLTAGE
D-C SCREEN VOLTAGE (Grid No,2)
D-C PLATE CURRENT
C~C GRID CURRENT
PLATE INPUT
PLATE DISSIPATION
SCREEN DISSIPATION
TYPICAL OPERATION:
0-C Plate Voltage
D~C Screen Voltage
0-C Suppressor Voltage
{Grid No.3}, Approx.
D-C GridVolt. (Gr id No.l), Approx.
Peak R~F Grid volt. (Approx.)

Peak A-F Suppressor Volt.(Approx.) 40

Internal Shield

O-C Plate Current

D-C Screen Current

0-C Grid Current (Approx.}
Screen Resistor

Oriving Power (Approx.)
Power Output (Approx.)

500 max. Volts
200 max. Volts
30 max. Milliamperes
7.5 max. Miliiamperes
15 max. watts
10 max. watts
6 max, watts
400 500 500 Voits
150 200 200 Voits
~40 53 ~45 Volts
-85 -90 -90 Voits
125 125 t25 Volts
53 65 Volts
Connected to cathode at socket
18 20 22 Milliamperes
28 26 28 Milliamperes
7.5 5 4.5 Mitliamperes
9000 10700 10700 Ohms
0.9 0.6 0.5 watt
2 3 3.5 watts

As Grid-ilodulated R-F Power Amplifier - Class Telephony
Carrier Condit ions per tube; for use witha Nodulation Factor up to 1,0

0-C PLATE VOLTAGE 500 max. Volts
0~C SCREEN VOLTAGE (Grid No.2) 250 max. Volts
0-C SUPPRESSOR VOLTAGE (Grid No.3) 40 max. Volts
D~C PLATE CURRENT 30 max. Milliamperes
PLATE INPUT 15 max, Watts
PLATE DISSIPATION 10 max, Watts
SCREEN DISS I PAT ION 4 max, Watts
TYPICAL OPERATION:
D-C Plate voltage 400 500 Volts
0-C Screen Voitage 150 200 Volts
Suppressor Connected to cathode at socket®
0-C Gridvolt. (Grid No. !}, Approx. -105 -130 Volts
Peak R—F Grid volt. (Approx.) 125 145 Volts
Peak A-F Grid voit. (Approx.) 40 50 Volts
Internal Shield Connected to cathode at socket
O-C Plate Current 25 25 Mill iamperes
D=-C Screen Current ol 8 Milliamperes
0~C Grid Current (Approx.) 2 | Milliamperes
Screen Resistor 33400 37500 Ohms
Driving Power, (Approx.,)** | 0.8 watt
Power Output (Approx.) 3 4 watts

Applying a positive volitage
Increased output.

®® At crest of a-f cycle.

(40 volits max,!)

to the suppressor gives slightly
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As R-F Power Amplifier and Oscillator - Class C Telegraphy
Key-Down Conditions per tube without Nodulation#

D=C PLATE VOLTAGE 500 max. Volts
D-C SCREEN VOLTAGE (Gr id No.2) 250 max. Volts
D~C SUPPRESSCOR VOLTAGE (Grid No.3} 40 max, Volts
D-C PLATE CURRENT 60 max. Milliamperes
D=C GRID CURRENT 7.5 max. Milliamperes
PLATE INPUT 25 max. Watts
PLATE DISSIPATION 10 max, Watts
SCREEN DISSIPATION 6 max. Watts
TYPICAL OPERATION:
D-C Plate Voltage 400 500 500 Volts
D=C Screen Volitage 200 200 250 Volits
D-C Suppressor Voltage o] 0 40 vVolits
D~C GridVolt.(GridNo.l), Approx.-100 =100 -100 Volts
Peak R—F Gr id Volt. (Approx, ) 155 155 135 Volts
Internal Shield Connected to cathode at socket
D=C Plate Current 45 45 45 Milliamperes
D—C Screen Current 25 22 12 Mitliamperas
D=C Grid Current (Approx,) 7 6 2 Milliamperes
Screen Resistor 8000 13700 20000 Ohms
Driving Power (Approx.) 1.1 0.9 0.25 watt
Power Output (Approx.) 10 14 16 watts

Modulatlon essentially negat/ve may be used If the ?osltlve peak of the audlo-
frequency enveiope does not exceed !i5% of the carrier conditions.

INSTALLAT 1ON

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

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

The heater of the 602 is designed to operate at 6.3 volts. The
heater supply may be either a.c. or d.c. A.c. is usually employed
because of its convenience, The voltage across the tube heater termi-
nals should be checked periodically. In radio transmitters during
"standby" per iods, the heater should be maintained at its rated volt-
age for convenience in promptly resuming transmission.

The cathode circuit of the RCA-802 should be connected to the

electrical mid-point of the heater circuit when the heater is oper-
ated from an a-c supply. If cathode-bias is used, the cathode circuit




should be connected to the same point through the cathode-bias re—
sistor. When the heater is operated from a d-c source, the cathode
circuit is tied to the negative heater supply lead. In circuits
where the cathode is not directly connected to the heater, the po~
tential difference between them should not exceed 100 volts., If the
use of a large resistor is necessary between heater and cathode in
some circuit designs, it should be by-passed by a suitable filter
network to avoid the possibility of hum,

The plate dissipation of the 802 (the difference between plate
input and power output) should never exceed the maximum value given
under NAXIMUM RATIANGS and TYPICAL CPERATING CGNDITIONS. At these
max imum values, the plate shows no color.

A d-c milliammeter should always be used in the plate circuit
to provide a ready check of the plate current, Under no condition
should the a-c plate current exceed the maximum values given under
MAX IMUN RATINGS and TYPICAL CPERATING CCNDITIONS.

The screen voltare nay be obtained either froma separate source,
from a pctentiometer, or from the plate suppiy through a series re-
sistor, 'n the latter case, the resistor should have a value suf—
ficient to drop the high voltage toavalue which is within the maxi-
mum screen voltage rating given under MAXIMUM RATINGS and TYPICAL
OPERAT IN5 CCNDITIONS. Suitable values of screen resistors are shown
in these tatulations. The correct value of screen series resistor
for any installation may be determinea by dividing the difference
between the plate-supply voltage and the rated screen voitage by the
corresponding screen current. For example, under Class C Telegraphy,
page 3, a series resistor value of 8000 ohms is shown for the 400~
voit plate-voltage condition. For this condition, the d— screen
current is 0,025 ampere (25 mililiamperes). Since the piate-voltage
Supply must be dropped 200 volts to obtain 200 volts for the screen,
tne value of the screen resistor is 200 ¢+ 0.025, or 8000 ohms.

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

The internal shield is brought out of the tube to its own sepa-
rate base pin, The intern2al shield should be tied to a terminal
operating at zero r-f and/or a-f potential., In most cases, this con-
nection will be made to the cathode or suppressor terminal.

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




In order that the maximum ratings given under MAXIMUM RAT {NGS
and TYPICAL CPERATING CONDITICNS will not be exceeded, changes in
electrode voltages due to fine-voltage fluctuation, load variation,
and manufacturing variation of the associated apparatus, must be de-
termined. An average value of voltage for each electrode shouild then
be chosen so that wunder the usual voltage variations the maximum
rated volitages will not be exceeded.

When a new circuit 1is tried or when adjustments are made, the
plate voltage should be reduced 1in order to prevent damage to the
tube or associated apparatus in case the circuit adjustments are in-
‘correct. It is advisable to use a protective resistance of about
3000 ohms in series with the common negative high-voltage lead during
such adjustments.

The rated plate voltage of this tube is high enough to be dan-
gerous to the user. Great care should be taken during the adjustment
of circuits, especially those in which the exposed circuit parts are
at the d-c plate totential.

APPLICATION

As a Class B radio-frequency amplifier, RCA-502 may be used as
shown under MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS. Grid
No.1 is the control-grid; grid No.2 is the screen; and grid No.3 is
the suppressor, which is usually tied to the cathode,. The internal
shield is connected to cathode. in Class B r-f service, the plate
is supplied with unmodulated d-c voltage and the grid is excited by
r-f voltage modulated at audio frequency in one of the preceding
stages. The plate dissipation for this class of operation should not
exceed |10 watts. Grid bias for the 802 as a Class B r~f amplifier
should be obtained froma battery or other d—c source of good regula-
tion. It should not be obtained from a high-resistance supply such
as a grid-leak, nor from a rectifier, wuniess the latter has ex-
ceptionally good voitage regulation,

As a suppressor-modulated Class C r-f amplifier, RCA-802 may be
used as shown under MAXIMUM RATINGS and TYPICAL CPERAT ING CONDITICNS.
Grid No.l is the control grid; grid No.2 is the screen; and grid No.3
is the suppressor. The internal shield is connected to cathode at
the socket. Suppressor bias may be obtained from a battery or from a
bleeder tap on the high-volitage supply. Grid bias for this service
may be obtained fromagrid ieak of 5000 to 50000 ohms (5-watt size),
depending upon the amount of availablegrid excitation; froma battery;
fromarectifier; or fromacathode~bias resistor (preferably variable)
suitably by-passed for audio and radio frequencies. The cathode-
bias method is advantageous due to the fact that the grid bias is
auvtomaticaily regulated in direct proportion to the sum of the plate
and grid current and that there is little chance of the plate current
becoming dangerously high, even if the r-f grid excitation is removed.
The grid-leak bias method has the advantage of simplicity and of
automatically biasing the grid in proportion to the excitation volt-
age available. Special care must be ohserved with the use of this
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system because the accidental removal of the excitation will cause
the grid bias to fall to zero and the plate current to rise to an
excessive value. Since the grid-bias voitage for Class C service is
not particulariy critical, correct circuit ad justment may be obtained
with widely different valiues.

As a grid-modulated Class C r-f amplifier, RCA-802 may be used
as shown under MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS. Gr id
No.! is the control grid; grid No.2 is the screen, and grid No.3 is
the suppressor which is usually tied to the cathode. The internal
shield is connected to cathode at the socket. In this class of ser-
vice the plate is supplied with unmodulated d—¢ plate voltage and
the grid bias is moduiated at audlio-frequency. Grid bias for this
service should be obtained from a battery or other d—-c source of
good regulation, 1t should not be obtained from a high-resistance
supply.

As a Class C r-f amplifier or oscillator for telegraph service,
RCA-802 may be operated as shown under MAX IMUM RATINGS and TYPICAL
OPERATING CONDITIONS. Grid bias for this service may be obtained in
the same manner as for suppressor-modulated ClassC r—f service. When
the 802 is used as a Class € r—f power amplifier (telegraphservice),
plate voltage as high as 500 voits may be used provided the d—c plate
current is reduced so that the maximum plate input rating of 25 watts
Is not exceeded. Likewise, the d—c plate current may be raised to
60 milliamperes, provided the plate voltage is reduced so that the
maximum input rating is not exceeded.

The d~c grid current will vary with individual tubes. Under any
condition of operation, the maximum recommended values shown under
MAX IMUM RATINGS and TYPICAL OPERATING CONDITIONS should not be ex—
ceeded.

The 802 may be wused in all recommended classes of service at
full ratings as high as 30000 kc. At higher frequencies the d—c
plate voltage, and consequently the d—c ptate input, should be re-
duced as the frequency is raised. Special attention should be given
to adequate ventilation and the maintenance of normal ambient temper -
atures. The tabulation below shows the maximum plate voltage vaives
to be used at frequencies between 30 and 60 mc. (10 to 5 meters).

FREQUENCY 30 45 60 Mc
MAX. PLATE VOLTAGE 500 350 275 Voits
MAX, PLATE INPUT:
Cilass C telegraph service 25 1€ 14 : watts
All other services 15 10.5 8.25 l watts
J

If more power output is required than can be obtained from a
single 802, the push~pull or the parallei connection may be used. For
example, two tubes connected in push—pull or in parallel will give
approximately twice the power output of one tube. The parallel con-
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nection requires no increase in exciting voltage; the push-gul!l con-
nection requires twice the r—f excitation necessary to driveasingle
tube. With either connection the driving power required ic agproxi-
mately twice that for single-tube operation while the grid bias is
the same as for a single tube. The push-pull arrangement has the
advantage of cancelling the even-order harmonics from the output and
of simplifying the balancing of high-frequency circuits. when two
or more RCA—E02's are operated in parallel, a non-inductive resist—
ance of IC to 100 ohms should be placed in series with the grid leak
of each tube, close to the socket terminal, to prevent parasitic
oscillations.

As a pentode oscillator lcrystal or self-excited), the 802 should
be connected the same as in amplifier service with its suppressor
and internal shield tied to the cathode. Secause the internal shield-
ing, in general, is unusually effective, it is usuvally necessary in
this service, where feed-back depends on the contrcl-grid-to-plate
capacity, to introduce external feed-back. This may be dune by the
use of a small condenser not larger than 2 to 3 wpf connected tetween
control grid and plate.

RCA-B02 is not recommended for use as a Class A triode ampli-
fier, Class B a-f triode ampiifier, or Class C plate-modulated te-
trode amplifier, because it is (inadvisable to operate either grid
No.2 or grid MNo.3 at the maximum rated plate voltage.
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803

R-F Power Amplifier Pentode

RCA-E03 1s a pentode transmitting tube of the filament type for
use as an r—f amplifier, frequency-multiplier, osciliiator, and sup-
pressor—, grid- or plate-modulated amplifier. The plate connection
is brought out through a separate seal at the top of the bult tv in-
sure high insulation and low interelectrode capacitances, In ade-
quately-shielded circuits, neutralization to prevent feed-bacr and
seif-oscillation is generally unnecessary. The suppressor is coun—
nected to its individual base pin, The maximum ratec plate dissi-
pation of the 803 is 125 watts,

TENTATIVE CHARACTERISTICS

F ILAMENT VOLTAGE (A.C. or D.C.) 1C Volits
F ILAMENT CURRENT ) Amperes
MUTUAL CONDUCTANCE, For plate cur. of 62.5 ma. 4000 Micromhos
DIRECT INTERELECTRCCE CAPACITANCES:
Grid-Plate (With external shielding) 0.15 max. wpf
Input 17.5 upf
Output 26 ppf
BULB (For dimensions, see page 28) T-20
CAP (For connection, see page 28) Medium Metal

BASE (For socket connections, see page 28) Giant 5-PinCeramic, Bayonet
MAX IMUM RATINGS and TYPICAL OPERATING CONDITIONS

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

D-C PLATE VOLTAGE 2000 max. Volts
D-C SUPPRESSOR VOLTAGE (Grid No.3) 60 max. Volts
D-C SCREEN VOLTAGE (Gr id No.2) 600 max. Volts
0-C GKIC VOLTAGE (Grig No.l) -500 max. Volts
D-C PLATE CURRENT G0 max. Milliamperes
PLATE INPUT 180 max. watts
PLATE CISSIPATION 125 max. watts
SCREEN DI1SSIPAT1ON 2C max. watts
TYPICAL CPERATICN:
Fijament Volitage (A.C.} 10 10 10 vVolits
0-C Plate Voltage 1250 1500 2060 volts
D~C Suppressor Voltage 4C 40 40 vVolits
D-C Screen Voltage 60C 600 6C0 Voits
C-C Grid Voltage !Approx.) -40 40 —40 Volts
Peak R—F Gr 1d voitage (Approx} 60 55 55 voits
D-C Plate Current 80 €0 80 Milliamperes
D-C Screen Current 20 20 20 Milliamperes

0-C Grid Current 3 3 3 Mijliamgeres
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Driving Power (Approx.)”® 1.5 1.5 1.5 watts
Power Cutput {Approx.) 33 40 53 watts

As Suppressor-Modulated R-F Power Amplifier - Class C Telephony
Carrier Conditions per tube; for use with a Nodulation Factor up to 1.0

D~C PLATE VOLTAGE 2000 max. Voits
D-C SCREEN VOLTAGE (Grid ho,2) 600 max. Volts
D-C GRIL VOLTAGE (Grid No.!) -500 max. voits
D-C PLATE CURRENT 20 max. Milliamperes
D-C GRID CURRENT 50 max. Milliamperes
PLATE |INFUT 180 max. watts
PLATE DISSIPATION 125 max. watts
SCREEN DISSIPATICN 30 max. watts
TYPICAL OPERATION:
Filament Voltaye (A,C,) 10 10 10 Volts
D-C Plate Voltage 1250 1500 2000 Volts
D-C Grid Voltage fApprox.) 100 ~-100 -100 Volits
0~C Suppressor Voltajze
(Grid No.3) Approx. -80 -oC -t10 Volts
Peak R~F Grid Volt. (Approx.) 170 170 170 Volts
Peak A-F Suppressor Voltage
(Agprox, ) 120 130 150 Volts
C-C Piate Current []0] €0 80 Miltiamperes
D~C Screen Current 55 53 48 Milliamperes
D-C Grid Current 15 15 15 Milliamperes
Gric Resis.or 7000 7000 7000 Crms
Screen Resistor (Approx.)®® 16000 2200C 35000 Ohms
Criving Power (Approx,! 2.3 Bt 2,3 Watts
Power Output fApprox. ) 33 40 53 Watts

As Grid-Modulatea R-F Power Amplifier - Class C Telephony
Carrier Conditions per tube; for use with a ¥odulation Factor up to 1.0

0-C PLATE VOLTAGE 2000 max. Volts
D-C SUPPRESSCK VOLTAGE (Grid No.3) 60 max. Volts
D~C SCREEN VOLTAGE (Grig No.2) 600 max. Volts
C-C GKID VCLTAGE (Grig No.1) ~-50C max. Volts
D=C PLATE CURRENT SC max. Milliamperes
PLATE INPUT 1E0 max. watts
PLATE CISSIPATI(N 125 max. Watts
SCREEN DISSIPATICN 20 max. watts
TYPICAL CPERATICN:
Filament Voitaye (A.C.) 10 10 1C Voits
C-C Plate Voltage 1250 1500 2000 Volts
0-C Suppressor Voltage 40 40 40 Voits
0-C Screen Volitage 600 660 600 Vcits
D-C Grid Voltage {Approx.) -80 -80 -80 Voits
Peak R-F Grid Volit. (Approx.) 100 160 100 Voits
Peak A-F Grig Volt. (Approx, ) 50 50 50 Voits
C-C Plate Current 80 80 60 Milliamperes

* At crest of audio-frequency cycle.

°* Screen voltage taken from plate-voltage supply through resistor,
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D=C Screen Current 20 20 20 Milliamperes

D-~C Grid Current (Approx.) 4 4 4 Milliamperes
Dr iving Power (Approx.) ™ 2 2 2 Watts
Power Output (Approx.) 33 40 53 Watts

As Plate-Modulated R-F Power Amplifier - Class C Telephony
{Pentode Connection)
Carrier Conditions per tube; for use with a Hodulation Factor up to 1.0

0~C PLATE VOLTAGE 1600 max. Voiis
D-C SUPPRESSOR VOLTAGE (Grid No.3! 500 max. Volits
D-C SCREEN VOLTAGE (Grid No,2) 500 max. Yoilts
D-C GRIDL VOLTAGE (Grid No.!) -500 max. Volts
D-C PLATE CURRENT 160 max. Milliamperes
D-C GRID CURRENT 50 max. Milliamperes
PLATE INPUT 250 max. Watts
PLATE CISSIPATION 85 max. Watts
SCREEN DISSIPATION 20 max. Vatts
SUPPRESSOR DISSIPATION 20 max. Watts
TYPICAL OPERATION:
Filament Voltage (A.C.) 10 10 Volts
D-C Piate Voitage 1250 1600 Volts
D-C Screen Voltage °° 400 £0C Voits
D-C Suppressor Voltage 100 100 Volts
D-C Grid Voitage (Approx.) -80 -80 Volts
Peak R-F Grid Voitage (Approx.) 180 180 Volts
D-C Plate Current 150 150 Milliamperes
0~C Screen Current 55 55 Milliamperes
C-C Grid Current lApprox.) 20 20 Milliamperes
Screen Resistor (Approx,}©° 16000 20000 Ohms
Driving Power (Approx.) 4 4 Watts
Power Output (Approx.! 125 155 watts

As Plate-Modulated R-F Power Amplifier - Class C Telephony
(Tetrode Connection ~ Grids No.2 and 3 tied together)
Carrier Conditions per tube; for use witha Modulation Factor up to 1.0

D-C PLATE VOLTAGE €00 max. Volts
D-C SCREEN VOLTAGE (Grids No,2 & 3) 500 max. Volts
D-C GRID VOLTAGE (Grid No.l) -500 max. Volts
D~C PLATE CURRENT t60 max. Milliamperes
D-C GRID CURRENT 50 max. Mill|iamgeres
PLATE INPUT 250 max. Watts
PLATE DISSIPATION 85 max. Watts
SCREEN DISSIPATION (Grids No.2 & 3) 30 max. Watts
TYPICAL OPERATION:

Fijament Voitage (A.C,) 10 10 Volts

D-C Plate Voltage 1250 1600 Volts

0-C Screen Voltage 130 130 Volts

D-C Grid Voltag. (Appro)(.l -180 -180 Volts

Peak R-F Gr id Voltage {(Approx.) 305 320 Volts

® At crest of audlo-frequency cycle,

90 Screen voltage taken from modulated plate-voltage supply through resistor,
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L-C Prate Current 150 150 Milliamperes

D-C Screen Current 75 75 Mil{iamperes
C-C Grig Current (Agprox,) 45 45 Milliamperes
Screen Resistor {(Approx.)** 15600 20000 Ohms
Grid Resistor 40060 4000 Ohms
Criving Power {Approx.) 15 15 Watts
FPower Cutput fApprox.) 12% 1585 Watts

As R-T Power Amplifier and Oscillator - Class C Telegraphy
Aey-down Conditions per tube without Nodulation #¥

C-C PLATE VOLTAGE 2000 max. Voits
C-C SUPPFESSUR VOLTAGE (Gric No.3) 60 max. Voits
C-C SCREEN VOLTAGE {Grid No.2) 600 max. Volts
O~C GFID VOLTAZE (3rid No.l) <500 max. Volts
C-C PLATE ZURKENT 175 max. Milliamperes
L-C GRID CURRENT 50 max. Milliamperes
PLATE INPUT 350 max. Watts
PLATE DISSIPATION 125 max. Watts
SCREEN D ISSIPATION 30 max. Watts
TYPICAL GPERAT ION:
Filament Voltage (A.C,} to 10 10 Voits
D-C Plate Voltage 1250 1500 2000 Volts
D-C Suppressor Volt,(Approx,) 40 40 40 Volits
C-C Screen Volitage 500 500 500 Volts
0-C Grid Vocltage (Approx.) =30 =30 =30 Volits
Peak R-F Gria Volit, (Approx.} 100 100 100 Volits
D-C Plate Current 160 160 160 Milliamperes
D-C Screen Current 45 45 45 Milliamperes
D-C 5rid Current 12 12 12 Milliamperes
Screen Resistor 170CC 22000 33000 Ohms
Driving Pcwer (Approx,) ' | | watt
Power Qutput (Agprox.) 120 16C 210 Watts

## Modulation essentlally negative may be used If the positive peak of the audio-
frequency envelope does not exceed |15% of the carrier condlitions,

**® Screen voltage taken from unmodulated plate-voltage supply through reslistor.

INSTALLATICN

The base pins of the RCA-80C3 fit a special 5-pin transmitting
socket which shouid be installed to hold the tube in a vertical
position with tne base down. If the tube is subjected to vibration
or shock, a shock-absorbing suspension must be employed. Because of
the relatively heavy filament current taken by this tube, the socket
should make firm, large-surface contact with the fijament-base gins.
Heavy, well-soldered leads should be used for the filament-circuit
wiring.,

The bulb of this tube becomes very hot during continuous oper-
ation, Free circulation of air, therefore, should be provided. Care
should be taken that the bulb does not come in contact with any me-
tallic object nor be subjected to the spray of any liquid. The in-
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stallation of all wires and connections shouid be made so that
they will not be close to or touch the bulb in order to avoid punc-
ture of the glass.

The filament of the €03 is of the thoriated-tungsten type. (R4
may be operated from either an a-c or a d-c source. Except where a
d-c source is necessary to avoid hum, an a-c filament supply is gener-
ally used because of its convenience, A suitable voitmeter should be
connected permanentily across the tube filament terminals to provide a
ready check of the filament volitage. This voltage should not vary
more than plus or minus 5% from the rated value; otherwise, a loss
of filament emission may result. When an a-c source is used, rheostat
control should be placed in the primary circuit of the filament trans-
former, When the apparatus in which the tube is used is iule tor
periods not exceeding two hours, the filament should be maintainea
at its rated voltage dur ing the "standbys".

The grid return and the plate return should be connected to the
center tap on the filament winding of the transformer, or to the mid-
point of a center-tapped resistor across the filament terminals,
When cathode-bias is used, the returns are connected to the same
points through the cathode-bias resistor, In cases where d.c. is
used on the filament, these returns should be connected to the nega-
tive filament terminal,

The plate dissipation of the 603 (the difference between plate
input and power output) should never exceed the maximum values given
under MAXINUM RATINGS and TYPICAL CPERATING COADITIONS., The maximum
values are indicated by a barely perceptible red color on the plate.
To determine this, all power switches should be opened with the tube
operating in the dark, This procedure avoids reflections from the
lighted filament which would otherwise interfere with the observa-
tion,

A d-c milliammeter should always be used in the plate circuit
to provide a ready check of the plate current. Under no condition
should the a-c plate current exceed the maximum values given under
MAX IMUM RAT INGS and TYPICAL OPERATING CONDITIONS,

The screen voltage may be obtained cither froma separate source
from a potentiometer, or from the plate supply through a series re-
sistor, depending on the service inwhich the tube is used(see APPLI-
CATION), when the screen-resistor method is used, the resistor
should have a value sufficient to drop the high voitage to a value
which is within the nax imuin screen-voltage rating given under MAXIMUM
RATIN3S ang TYPICAL OPERATING CCNCITIFNS, Suitable values of screen
resistors are shown in these tabulations. In those classes of ser-
vice where screen-voltage regulation is not an important factor, the
ser ies-resistance method for obtaining screen voltage is desirable
since it serves to maintain the proper screen current, With tnis
methoac, however, it is important that the high-voltage supply switch
be opened before the filanent circuit is opened; otherwise, full
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supply voltage will Le placed on the screen, tf the screen voltage
is obtained from a separate source, or from a potentiometer, plate
voltage should be applied before the screen voitage, or simultaneous—
ly with it; otherwise, with voltage on the screen only, the screen
current may be large enough to cause excessive screen dissipation,
A d-c milliammeter should be used in the screen circuit so that the
screen current can ailways be known, The screen shoula never be al-
lowed to attain a temperature corresponding to more than a barely
perceptible red coior. This temperature corresponds to the screen
dissipation values shown under MAXIMUM RATINGS and TYPICAL OPERATING
CCNDITIONS,

Suppressor voltage for the RCA-803 may be obtained from any
fixed d-c supply. In cases where the suppressor draws current, the
supply should be a battery or other d-c source of good regulation,

The negative high-voltage supply lead of the RCA-8C3 should be
provided with a protective device, such as a fuse, to prevent the
tube from drawing excessive plate and screen current, This device
should open the high-voitage suppiy when the d-c pilate current and
d-c screen current reach a value 50% greater than normal.

Adequate shielding and isolation of the input circuit and the
output circuit are necessary if optimum results are to be obtained.
If an external shield is employed with the 803, it should be designed
to enclose the base end of the tube and extend up to a position level
with the circular shield disc located at the bottom of the plate.
Clearance between the glass bulb and external shield should be at
least 1/16". The impedance between the screen and filament must be
kept as low as possible by the use of a by-pass condenser. When
screen voltage is obtained from a series resistance, the screen by-
pass condenser should have a voltage breakdown rating high enough to
withstand the full plate voltage of the tube. The capacity value of
the condenser should te about 0.01 pf. Values larger than this may
cause excessive a-f by-passing; smaliler values may cause excessive
r-f feedback from plate to control grid, depending on circuit layout,
frequency, and gain,

Heavy leads and conductors together with suitavle insulation
should be used in ali parts of the r-f plate tank circuit so that
the losses, due to r-f voltages and currents, may be kept at a mini-
mum, Since proper circuit design becomes very important at the high-
er frequencies, it is essential that short, heavy leads and circuit
returns are used in order to minimize lead inductance and losses.

In order that the maximum ratings given under MAXIMUM RATINGS
and TYPICAL CPERAT {NG CONDITIONS are not exceeded, changes in elec—
trode voltages due to line-voltage fluctuation, load variation, and
manufactur ing var iation of the associated apparatus must be deter-
mined. An average value of voltage for each electrode should then
be chosen so that under the usual voltage variations the maximum
rated voltages will not be exceeded.
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When a new circuit 1s tried or when adjustments are nade, Lhe
plate voitage should be reduced in order to prevent damage to the
tube or associated atparatus sn case the circuil adjustments are in-
currect. It 1s advisable to use a protective resistance of about
3000 ofms an series with the negative high-voltage suptly lead during
such adjustments. Suitable meters shoula be provided for measuring
tube voltages ana currents. In addition to their use in indicating
suitable operating conditions, they are also of some value in making
initial transmitter adjustments. However, to assist in the making of
final adjustments for optimum performance, it is recommended that a
cathode-ray oscillograph be used, Under no conditions should the
max imum values given under MAXIMUM RATINGS and TYPICAL CPERATING CON-
DITICNS be exceeded.

The rated plate voltage of this tube is high enough to be danger-
ous to the user. Great care should be taken during the adjustment
of circuits, especially those in which the exposed circuil parts are
at the high d-c plate potential.

APPLICATION

As a Class B radio-frequency amplifier, RCA-8C3 may be used as
shown under MAXIMUM RATINGS and TYPICAL OPERATING CCNCITIONS. Grigd
No.l is the control-grid; grid No.2 is the screen; and grid No.3 is
the suppressor. In Class B r-f service, the plate is supplied with
unmoduiated d-c voltage and the grid is excited by r-f voltage modu~-
lated at audio-frequency in one of the preceding stages. In this
service the plate dissipation is greatest when the carrier is un-
modulated. It is important, therefore, that tne plate dissipation
for this class of operation should not exceed 125 watts for unmodu-
lated conditions. In this service the screen voltage should be ob=-
tained from a separate source or froma potentiometer connected across
the plate supply. The suppressor voltage should be obtained by the
method discussed under INSTALLATION, Grid bias for the803 as a Class
B r-f amplifier should be obtained fromabattery or other d-c source
of good regulation, it should not be obtained from a high-resistance
supply such as a grid-leak, nor from a rectifier, unless the latter
has exceptionally good voltage regulation.

As a suppressor-modulated Class C r-f aaplifier, RCA-E03 may be
used as shown under MAXIMUM RATINGS and TYPICAL OPERATING CONDIT IONS,
Grid No.l is the control grid; grid No.2 is the screen; and grid No.3
is the suppressor. In this class of service the plate is supplied
with unmodulated d-c plate voltage and the d-c suppressor voltage is
modulated at audio frequency. The screen voltage should be obtained
through aresistor in series with the plate supply (see INSTALLATION),
The d=-c suppressor voltage may be obtained from any fixed supply.
Grid bias for this service may be obtained from a grid ieak of 7000
ohms (25-watt size); from a battery; from a rectifier; or from a
cathode-bias resistor (preferably variable) suitably by-passed for
audio and radio frequencies., The cathode-bias method is advantageous
due to the fact that the grid bias is automatically regulated in
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direct proportion to the sum of the plate and yrid current and that
there is little chance of the plate current becoming dangerously high,
even if the r-fgridexcitation is removed. The grid-leak bias method
has the advantage of simplicity and of automatically biasing the grid
in proportion to the excitation voltage avaiiable, Special care must
be observed with the use of this system because the accidental re—
noval of the excitation will cause the grid bias to fall to zero so
that the piate current, and consequently the plate dissipation, will
rise to excessive values. The use of a protective device designed
to remove the screen and plate voltages on excessive rises of plate
current will minimize the danger of overload (see INSTALLATION}.
Since the grid-bias voltage for Class C service is not particularly
critical, correct circuit adjustment may be obtained with widely
different vaijues.

As a grid-modulated Class C r-f amplifier, RCA-803 may be used
as shown under MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS., Grid
No. | is the control grid;, grid No.2 is the screen; and grid No.3 is
the suppressor. 1In this class of service the plate is suppliied with
unmodulated d-c plate voltage and the gridbias is modulated at audio
frequency. The screen voltage should be vbtained from a separate
source or from a potentiometer connected across the plate supply.
The suppressor voltage may be obtained from any fixed supply. Grid
bias for this service should be obtained from a battery or other d-c
source of good regulation, It should not be obtained from a high-
resistance supply.

As a plate-nodulated ClassC r-f amplifier (pentode connection),
KCA-803 is capable of being modulates 100%. Operating conditions are
shown under MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS. Grid
No.! is the control grid; grid No.2 is the screen; and grid No.3 is
the suppressor, The screen volitage may be obtained from a fixed
supply, or through a voltage-dropping resistor in series with the
plate suppiy. The screen volitage should be modulated with the plate
voitage so that the percentage changes in both volitages are approxi-
mately equal. When a fixed screen-voltage supply is used, modulation
of the screen voltage can be accomplished either by connecting the
screen to a separate winging on the moduiation transformer, or by
connecting it toatap on the modulation transformer or choke, through
a blocking condenser, With the latter method, an a-f choke of suit-
able impedance should be connected in series with the screen-supply
lead. When the series-resistor method is used, the screen should be
connected through the series screen resistor to the modulated plate
supply. Typical values of series screen resistors are given under
MAXIMUM RATINGS and TYPICAL COPERATING CONDITIONS. The suppressor
voltage for this service may be obtained from any fixed supply. Grid
bias shouldbe obtained in the same manner as for suppressor-modulated
Class C r-f service.

As a plate-modulated ClassCr-f amplifier (tetrode connection),

RCA-803 is capable of being modulated 100%. Operating conditions for
this service are shown under MAXIMUM RATINGS and TYPICAL OPERATING
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CONDITIONS. Grid No.l is the control grid; grids No.2 and No.3 are
connected together as the screen. The screen voltage should be ob-
tained through avoltage-dropping resistor in series with the unmodu—
lated portion of the plate-voltage supply. in this case, the series
resistor develops its own modulating voltage. Typical vaiues of
screen resistors are given under MAXIMUM RAT INGS and TYPICAL OPERAT ING
CONCITIONS. The screen voltage may also be obtained from a separate
source, or from a potentiometer across the plate-voltage supply, pro-
vided the screen voltage is modulated as discussed under plate-modu-
lated Ciass C r-f ampiifier service {pentode connection) for a fixed
scresen supply. The suppressor voltage for this service may be ob-
tained from any fixed supply. Grid bias should be obtained in the
same manner as for suppressor-modulated Class C r-f service.

As a Class C r—f amplifier or oscillator for telegraph service,
RCA-803 may be operated as shown under MAXIMUM RATINGS and TYPICAL
OPERAT ING CONDIT ICNS. Grid No.V is the control grid; grid No.2 is
the screen; and grid No.3 is the suppressor., The screen and sup-
pressor voltages may be obtained by any of the methods shown under
INSTALLATION, Grid voltage consigerations are the same as those for
suppressor-modutated Class C r-f amplifier service,

The d-c grid current will vary with individual tubes. Under any
condition of operation, the maximum reccamended values shown under
MAX IMUAM RATINGS and TYFICAL OPERATING CONCITIONS should not be ex~
ceeded,

RCA~803 may be operatea at maximum ratings in all ciasses of
service at frequencies as high as 20 megacycles. The tube may be
operated at higher frequencies provided the maximum vaiues of piate
voltage and power input are reduced as the frequency is raised {other
maximum ratings are the same as shown under MAX!MUM RATINGS and TYP|-
CAL OPERATING CONDITIONS). The tabulation below shows the highest
percentage of maximum plate voltage and power input that can be used
at 20, 35 and 70 Mc for any class of service.

FRE QUENCY 20 35 i 70 ] Megacycles
+— T

PERCENTAGE OF MAX, [

RATEC PLATE VOLTAGE | 100 max. | 75 max. | 50 max. | Per Cent

ANC PLATE INPUT l | |

Special attention should be given to shieiding and to r-f by-
passing at these frequencies. When shielding is used, care should be
taken to insure adequate tube ventiiation and the maintenance of
normal ambient temperature.

With the gria connected to the plate through the shortest possi-
ble connection, the resonant frequency of the grid-plate circuit is
approximately 115 megacycles and the power output approximately zero,

'f more radio-frequency power output s required than can be
obtained from a single 803, the push-pull or the paralleil connection
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may be used, For exampie, two tubes connected in push-pull or in
paraliel will give approximateiy twice the power output of one tube.
The parallei connection requires nu increase in exciting voltage;
the push~pull connection requires twice the r—f excitation necessary
to drive a single tube. With either connection the driving power re-
qQuired is approximately twice that for single-tube operation while
the grid bias is the same as for a single tube. The push-puli ar-
rangement has the advantage of cancelling the even-order harmonics
from the output and of simplifying the balancing of high-frequency
circuits, When two or more RCA-B03's are operated in paraliel, a
non—inductive resistance of 10to 100 ohms should be placed in series
with the grid lead of each tube, close to the socket terminal, to
prevent parasitic oscillations,

As a pentode oscillator, the €03 shouid be connected the same
as in amplifier service. Because the internal shielding, in general,
is unusually effective, it is generaily necessary in this service
where feedback depends on the control-grid-to-plate capacity, to in-
troduce external feedback, This may be done by the use of a small
condenser connected between control grid and plate.

R-F POWER AMPLIFIER OR FREQUENCY MULTIPLIER

TYPE 803

=c2 C =.01 Uf
Ci= 100 Yuf MAX.
L2 C2= 50 UUf MAX.

L {HIGH~-VOLTAGE)

lc €32 .01 Uf (HIGH-VOLTAGE )
2 ouTePuT L),L2=VALUE DEPENDENT
g ON FREQUENCY
R = 50 OHMS, 10 WATTS

< R-F X = KEY
CHOKE
‘$' MA,
0-300
C~ O 0% AL.O O B+
GRID-BIAS SCREEN SUPPRESSOR B-  PLATE
SUPPLY SUPPLY SUPPLY C+  SuPPLY 92C-4427
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804

R-F Power Amplifier Pentode

RCA-804 is a pentode transmitting tube of the filament type for
use as an r-f amplifier, frequency-multiplier, oscillator, and sup-
pressor-, grid- or plate-modulated ampiifier. The plate connection
is brought out through a separate seal at tne top of the buib to in-
sure high insulation and low interelectrode capacitances, In ade-
quately-shielded circuits, neutralization to prevent feed-back and
seif-oscillation is generally unnecessary, The suppressor is con-
nected to its indiviaual base pin, The maximum rated plate 0issi-
pation of the 804 is 40 watts,

TENTATIVE CHARACTERISTICS

FILAMENT VOLTAGE (A,C, or D.C.) Vo) Volts
FILANENT CURRENT 3.0 Amgeres
MUTUAL CONDUCTANCE, For gpiate cur. of 32 ma. 3250 Micr omhos
DIRECT INTERELECTRODE CAPACITANCES:
Gr id-Flate (With external shielding) 0.0 max. wpf
Input 16 wpf
Cutput 14,% uuf
BULB (For dimensions, see page 40) T-16
CAP [For connection, see page 40) Small Metal

BASE [(For socket connections, see page 4C) Medium 5-Pin Ceramic
MAX IMUM RATINGS and TYPICAL OPERATING CONDITIONS

As R-F Power Amplifier - Class B Telepnony
Carrier conditions per tube for use with a nax. modulatson factor of 1.0

D~C PLATE VOLTAGE 1250 max. Volts
D-C SUPPRESSOR VOLTAGE (Grid No.3) 60 max. Volts
C-C SCREEN VCLTAGE (Grid No.2) 300 max, Volts
0-C PLATE CURRENT 50 max, Williamperes
PLATe INPUT 60 max. Watts
PLATE DISSIPATION 40 max. Wwatts
SCREEN [ ISStPATION 10 max. Watts
TYPICAL OPERATICN:
Filament Voltage (A.C.) 7.5 VoD 7.5 Volts
D-C Piate Voltaye 10C0O 1000 1250 Volts
D-C Suppresscr Voltage © 45 45 Volts
0-C Screen Voitage 3CC 30C 360 Voits
£-C Grid Voltage © =20 =50 -2¢ volts
Feak R-F Grid Volitage 30 30 27 Voits

% Grig voltages are given wlith respect to the mid-polnt of filament operated on
a.c, |f d.c, Is used, each stated value of grid voltage should be decreased Dy
3,75 volts and be referred to the negative end of the fllament,
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D-C Piate Current 45
D=C Screen Current 12
0-C Grid Current (Approx,} |
Or iving Power (Agprox.!"® 0.35%
Power Output (Approx.) I

45
1.5
|
0.3
12

45
1

!
0.25
16

Milliamperes
Milliamperes
Milliampere
watt

watts

As Suppressor-Modulated R-F Power Ampiifier - Class C Telephony
Carrier conditions per tube for use witha max. modulation factor of 1.0

D=C PLATE VOLTAGE

D-C SCREEN VOLTAGE (Grid No.2!

0-C GRID VOLTAGE (Grid No.1!)

D—-C PLATE CURRENT

D=C GRID CURRENT

PLATE INPUT

PLATE DISSIPATION

SCREEN DISSIPATION

TYPICAL OPERATION:
Filament vVoltage (A.C.)
D=C Plate Voltage
D-C Grid Voitage
D~-C Suppressor Voltage (GridNo.3}
Peak R-F Grid Voltage
Peak A-F Suppressor Voltage
D-C Plate Current
D~C Screen Current
D-C Grid Current (Approx.)
Grid Resistor
Screen Resistor
Driving Power (Approx.)
Power Output (Approx.)

7.5
1000
-100
~35
140
60
45
33.5
5.5
18000
21000
0.7
16

1250
300
-300
50
15
60
40
15

7.5
1250
~100
=50
140
70
48
35.5
7
15000
27000
0.85
21

mnax.
nax.
max.
nax.
mMax.
max.
max.
REX.

Volits
Voits
Volts
Mitliamperes
Milliamperes
watts
watts
hatts

Voits

Volits

Volits

volts

Voits

Volts
Milliamperes
Mill iamperes
Milliamperes
Ohms

Ohms

watt

watts

As Grid-Modulated R-F Power Amplifier - Class C Telephony
Carrier conditions per tube for use witha max. modulation factor of 1.0

D~C PLATE VOLTAGE

D-C SUPPRESSOR VOLTAGE (Grid No.3)
D-C SCREEN VOLTAGE (Grid No.2)

D-C GRID VOLTAGE (Grid No. !}

D=C PLATE CURRENT

PLATE INPUT

PLATE DISSIPATION

SCREEN DISSIPATION

TYPICAL OPERATION:

Filament Volitage (A.C.) 7.5
D-C Plate Voltage 1000
D-C Suppressor Voltage o]
D-C Screen Voltage 300
D-C Grid Voltage -1t5
Peak R-F Grid Voltage 140
Peak A~F Grid Voltage 35
D-C Pilate Current 45
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7.5
1000
45
300
~115
135
35
45

1250

7.5
1250
45
300
-115
1.35
35
45

nax.
aax .
max.
nax.
max.
max.
max.
max.

Volts
Volts
Voits
Voits
Milliiamperes
Watts
Watts
watts

Volts
Volits
Volts
Volits
Volts
Volts
Volits
Miiliamperes

At crest of sudio-frequency cycle with modulation factor of 1.0,
Screen volitage taken fror unmodulated plate~voltage supply through resistor,



0-C Screen Current 15 ]
0-C Grid Current (Approx.) 2 2
Oriving Power {Approx.,}”* e 0.85
Power Output (Approx.! 14 16

I

2
0.85
21

Milliamperes
Milliamperes
watt

Watts

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

{Pentode Connection)

Carrier conditions per tube for use witha max. modulation factor of 1.)

O-C PLATE VOLTAGE
D-C SUPPRESSOR VOLTAGE (Grid No.3)
D-C SCREEN VOLTAGE (Grid No.2}
D-C GRID VOLTAGE (Grid No. I}
D-C PLATE CURRENT
D-C GR1ID CURRENT
PLATE INPUT
PLATE DISSIPATION
SCREEN DISSIPATION
SUPPRESSOR {NPUT
TYPICAL OPERATION:
Filament Voltage fA.C.}
D-C Plate Voltage
D-C Suppressor Voltage
Peak R-F Grid Voltage
O-C Plate Current
D-C Screen Current
D-C Grid Current (Approx.)
Grid Resistor
Screen Resistor #
Driving Power (Approx.!}
Power Output (Approx.}

1000
100
300
-300
80
15
80
27
10

5

Yol
1000
50
130
75
20
6

15000
370C0

0.65
50

wax.
max.
nax.
max.
max.
max.
Hax.
max.
max.
max .

Volits
Voits
Volts
Volts
Milliamperes
Miliiamperes
watts
watts
watts
Watts

Voits

Volts

Volts

Volits
Milliamperes
Milliamperes
Milliamperes
Ohms

Ohms

watt

watts

As Plate-Modulated R-F Power Amplifier - Class C Telephony
(Tetrode Connection - Grids No.2 and 3 tied toget her)

Carrier conditions per tube for use witha max. modulation factor

D-C PLATE VOLTAGE

D-C SCREEN VOLTAGE (Grids No.2 & 3)
D~-C GRID VOLTAGE {(Grid No. I}

O-C PLATE CURRENT

D-C GRID CURRENT

PLATE INPUT
PLATE DISSIPATION
SCREEN INPUT (Grids No.2 & 3)

TYPICAL OPERATION:
Filament vVoltage (A.C.)
D-C Plate Voitage
Peak R~F Grid Voltage
D-C Plate Current
O-C Screen Current
D-C Grid Current {Approx.)
Screen Resistor ##

® At crest of audlo-frequency cycle,

# Connected to modulated plate-voltage supply.
## Connected to unmodulated plate-voitage supply.

31

1000
200
=300
80
15
80
27
15

Yol
1000
145
75

28

8
30000

max,
max.
max.
max.
max.
max.
max.
max.

of 1.0
vVolts
Volits
Volts
Milliamperes
Milliamperes
Watts
watts
watts

Volts
Voits
Volts
Mi tiiamperes
Milliamperes
Milliamperes
Ohms



Grid Resistor
Driving Pcwer (Approx.)
Power Output (Approx.)

As R-F Power Amplifier and Osc
(Pentode Connection)

10000 Ohms
f.! Watts
50 Watts

illator « Class C Telegraphy

Key-down conditions per tube without modulation °°

D-C
b-C
D-C SCREEN VOLTAGE (Grid No.?)
D-C GRID VOLTAGE (Grid No.!)
D-~C PLATE CURRENT
D=C GRIC CURRENT
PLATE INPUT
PLATE DISSIPATION
SCREEN DISSIPATION
TYPICAL OPERATION:
Filament Voltage (A.C.)
D-C Piate Voitage
D-C Suppressor Voitage
D-C Screen Voltage
D-C Grid Voltage
Peak R-F Grid Voltage
D-C Plate Current
C-C Screen Current
D-C Grig Current (Approx.)
Lriving Power (Approx.!}
Power Cutput (Approx,)

PLATE VOLTAGE

As R-F Power Amplifier and Osc
(Tetrode Connection - Grids No
Key-down conditions per tube w

D-C PLATE VOLTAGE
D-C SCREEN VOLTAGE (Grids No.2
D~C GRID VOLTAGE (Grid No, )
D-C PLATE CURRENT
D-C GRIDC CURRENT
PLATE INPUT
SCREEN INPUT (Grids No.2 & 3)
PLATE DISSIPATION
TYPICAL OPERATION:

Filament Volitage (A,C,)

0-C Plate Volitage

D-C Screen Voitage (Grids No.

D-C Grid Voltage
Peak R-F Grid Voltage

%Y Modulation essentially negative m
frequency envelope does not excee

SUPPRESSOR VOLTAGE (Grid No.3!

1250 max. Volts
60 max. Volts
300 max. Volits
=300 max. Volts
95 max. Milliamperes
15 max. Milliamperes
120 max. Watts
40 max. Watts
{5 max. Watts
Yol o3 Voo Volits
1000 1250 1250 Voits
45 0 45 Volts
300 300 300 Voits
-100 -100 -100 Voits
150 145 150 voits
92 80 92 Milliamperes
29 33 27 Milliamperes
7 7 7 Milliamperes
0.9 0.9 0.9 watt
60 64 80 Watts

illator - Class C Telegraphy
.2 and 3 tied together)
st hout modulation °°

1250
200
=300
95
15
120
15
40

Voits
Volts
Volts
Milliamperes
Milliamperes
watts
watts
watts

max,
nax,
max,
max,
max,
max.
nax,
wax.

& 3)

7.5
1250
180
-100
16C

Voits
Voits
Voits
Voits
Voits

2 & 3)

ay be used |f the positive peak ot the audio-
a 115% of the carrier conditions,
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D-C Plate Current 92 Milliamnperes

0-C Screen Current (Grids No.2 & 3) 23 Milliamperes
D-C Grid Current {Approx.) e Milliamperes
Driving Power (Approx.) 1.2 watts
Power Output (Approx.) 80 watts

INSTALLATION

The buse pins of the RCA-804 fIt the standard, five-contact socket, which
should be installed to hold the tube in & vertical position with the base down,
) It is necessary to place the tube In a horfzontal positfon, the socket should
be mounted with the fllament-nin openings one vertically above the other so that
the plate will be {n a vertical plane ion edge), If the tube Is subjected to
vibration or shock, a shock-absorblng suspension must be employed.

The bulb becomes very hot during continuous operation so that free clrcu-
tation of air shoutd be provided, Care should be taken that the bulb does not
come In contact with any metallic object nor be subjected to the spray of any
1iquld, The Installation of all wires and connections should be made so that they
will not be close to or touch the bulb in order to avoid puncture of the glass,

The filament of the 804 is of the thoriated-tungsten type, It may be oper—
ated from either an a-c or a d-c soufrce. Except where a d-c source |s necessary
to avoid hum, an a-c filament supply Is generally used because of its convenience,
)f d.c. 1s used on the fijament, the grid and plate returns should be made to the
negative filament terminal instead of the mid-tap. A sultapie voltmeter should be
connected permanently across the tube filament terminals to provide a ready check
of the filament voltage. This voltage should not vary more than plus or minus 5%
from the rated value; otherwise, a loss of fllament emission may result, When the
apparatus in which the tube is used Iis idle for short perlods of time, the fila-
ment should be maintained at Its rated voltage during the "standbys".

The plate dissipation of the €04 (the difference between plate
input ana power output) should never exceed the maximum values given
under MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS, The plate
should not show color under any condstion of operation.

The screen voltage may be obtained either fromaseparate source,
from a potentiometer, or from the plate supply through a series re-
sistor, depending on the service in which the tube is used fsee
APPLICATION). When the screen-resistor method is used, the resistor
should have a value sufficient to arop the high voltage to a value
which is within the maximum screen-voltage rating given under MAXIMUM
RAT INGS and TYPICAL OPERATING CONDITIONS., Suitabie values of screen
resistors are shown in these tabulations. In those classes of ser-
vice where screen-voltage regulation is not an important factor, the
series-resistance method for obtaining screen voltage is desirable
since it serves to maintain the proper screen current. with this
method, however, it is important that the high-voitage supply switch
be opened before the filament circuit is opened; otherwise, full
supply voltage wili be gplaced on the screen. If the screen voltage
is obtainea from a separate source, or from a potentiometer, plate
voltage should be applied before the screen voltage, or simultaneous-
ly with it; otnherwise, with voltage on the screen only, the screen
current may be large enough to cause excessive screen dissipation,
A d-c milliammeter should be used in the screen circuit so that the
screen current will always be known. The screen should never be al-
lowed to attain a temperature corresponding to more than a oull red
color., This temperature corresponds to the screen dissipation values
shown under MAXIMUM RATIKGS and TYPICAL OPERATING CONDITIONS.
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Suppressor voltage for the RCA-804 may be obtained from any
fixed d-c suppiy. In cases where the suppressor draws current, the
supply should be a battery or other d-c source of good regulation,

The negative hlgh-voltage supply lead of the RCA-BO4 should be provided with
2 protective device, such as a fuse, to prevent the tube from drawing excessive
plate and screen current, This device should open the high-voltage supply when
the d-c plate current and d-c screen current reach a value 502 greater than normal,

Adequate shleld;ng and [solation of the Input circult and the output circult
are necessary (f optimum results are to be obtained. If an external shield |s
employed with the 804 It should be designed to enciose the base end of the tube
and extend up to aoosition 1/4 inch above the lowest edge of the Internal shield-
ing, Clearance hetween the glass bulb and external shield should be at |east
l/?6". The impedance between the screen and filament must be kept as low as possi-
ble by the use of a by-pass condenser, When screen voltage is obtalned from a
serles resistance, the screen by-pass condenser should have a voltage breakdown

rating high enough to withstand the full plate voltage of the tube, The capacity
value of the condenser should be about 0,01 uf. Values larger than this may cause
excessive a~f by-passing; smaller values may cause excessive r-f feedback from
plate to control grid, depending on clrcult layout, frequency, and gain.

Heavy leads and conductors together with sultable Insulation should be used
in atl oarts of the r-f plate tank clrcuit so that the losses, due to r-f voltages
and currents, may be kept at a minimum, Since proper circult design becomes very
Important at the higher frequencies, It is essential ¢hat short, heavy leads and
circult returns are used In order to minimize lead Inductance ang losses,

In order that the maxImum ratings glven under MAXIMUM RATINGS and TYP|CAL
OPERATING CONDITIONS are not exceeded, changes in electrode voltages due to line-
voltage fluctuation, load variatlion, and manufacturing variation of the assocl-
ated apparatus must be determined, An average value of voltage for each electrode
should then be chosen so that under the usua? voltage varlations the maximum rated
voltages wll! not be exceeded.

When a new circuit is tried or when adjustments are mnade, the
tlate voltage should be reduced in order to prevent damage to the
tube or associated apparatus in case the circuit ad justments are in-
correct. It is advisabie to use a protective resistance of about
5000 ohms in series with the negative high-voltage supply lead during
such adjustments. Suitable meters should be provided for measuring
tube voltages and currents. In addition to their use in indicating
suitable operating conditions, they are also of value in making
initial transmitter adjustments, However, to assist in the making of
final adjustments fur optinum performance, it is recommended that a
cathode-ray oscillograph be used. Under no conditions should the
maximum values given under MAXIMUM RATINGS and TYPICAL OPERATING CON-
DITIONS be exceeded.

The rated plate voltage of this tube is high enough to be danger-
ous to the user. Great care should be taken during the adjustment
of circuits, especially those in which the exposed circuit parts are
at the high d-c plate potential.

APPLICATION
As a Class B radio-frequency amplifier, RCA-804 may be used as

shown unager MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS., Grid
No.l is the control-grid; grid No.2 is the screen; and grid No.3 is

the suppressor. In Class B r-f service, the plate is supplied with
unmodulated d-c voltage and the grid is excited by r-f voltage modu~-
lated at audio-frequency in one of the preceding stages. In this

service the plate dissipation is greatest when the carrier is un-
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modulated. It is important, therefore, that the plate dissipation
fer this class of operation should not exceed 40 watts for unmodu-
lated conditions. In this service the screen voitage should be ob-
tained froma separate source or fromapotentiometer connected across
the plate supply. The suppressor voitage should be obtained by the
methood discussed wunder INSTALLATION. Grid bias for the 804 as a
Cilass B r-f amplifier should be obtained from a battery or other d-¢
source of good regulation, It should not be obtained from a high-
resistance supply such as a grid-leak, nor from a rectifier, unless
the latter has exceptionally good voltage reguiation,

As a suppressor-modulated Class C r-f amplifier, RCA-804 way be
used as shown under MAXIMUM RATINGS and TYPICAL CPERATING CONDITICONS.
Grid No.! is the control grid; grid No.2 is the screen; and grid No.3
is the suppressor. In this class of service the plate is supplied
with unmodulated d-c piate voltage and the d-c suppressor voltage is
modulated at audio frequency. The screen voltage shoulu be obtained
through a resistor in series with the unmodulated plate supply [(see
INSTALLATION}, The d-c suppressor voltage may be obtained from any
fixed supply. It 1s recommended that grid bias for this service be
obtained from a fixed supply such as a battery, or from a rectifier
of good regulation, although it may also be obtained from a grid
leak (10-watt size) or from a cathode-bias resistor, The cathode-
bias method is advantageous due to the fact that the grid bias is
automatically reguiated indirect proportion to the sum of the plate,
grid, and screen currents and that there is little chance of the
plate current becoming dangerously high, even if the r—f grid exci-
tation is removed. The cathode-bias resistor shouid be by-passed for
audio and radio frequencies, The grid-ieak bias method has the ad-
vantage of simplicity and of automatically biasing the grid in pro-
portion to the excitation voltage avaiiabie. Special care must be ob-
served with the use of this system because the accidental removai of
the excitation will cause the grid bias to fall to zero so that the
plate current, and consequentiy the plate dissipation, will rise to
excessive values. The use of a protective device designed to remove
the screen and plate voltages on excessive rises of plate current wiil
minimize the danger of overload (see INSTALLATION). Since the grid-
bias voltage for ClassC service isnot particulariy critical, correct
circuit adjustment may be obtained with widely different values.

As a grid-modulated Class C r-f amplifier, RCA-804 may be used
as shown under MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS. Grid
No.l is the control-grid; grid No.2 is the screen; and grid No.3 is
the suppressor. In this class of service the plate is supplied with
unmodulated d-c plate voltage and the grid bias is moduiated at audio
frequency. The screen voltage should be obtained from a separate
source or from a potentiometer connected across the plate supply.
The suppressor voltage may be obtained from any fixed suppiy. Grid
bias for this service snould be obtained from a battery or other d-c
source of good regulation, It should not be obtained from a high-
resistance supply.

As a plate-modulated ClassCr-f amplifier (pentode connection),
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RCA-804 is capable of being modulated 100%. Operating conditions are
shown under MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS, Grid
No.1 is the control grid; grid No.2 is the screen; and grid No.3 is
the suppressor. The screen voltage may be obtained from a fixed
supply, or through a voltage-dropping resistor in series with the
plate supply. The screen voltage should be modulated with the plate
voltage so that the percentage changes in both volitages are approxi-
mately equal. When a fixed screen-voltage supply is used, modulation
of the screen voltage can be accomplished either by connecting the
screen to a separate winding on the modulation transformer, or by
connecting it to atap on the modulation transformer or choke, through
a blocking condenser. With the latter method, an a-f choke of suit-
able impedance should be connected in series with the screen-supply
lead. When the screen-resistor method is used, the screen should be
connected through the series screen resistor to the modulated plate
supply. Typical values of series screen resistors are given under
MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS, The suppressor
voltage may be obtained from any fixed supply. Grid-leak bias is
generally recommended for this service. If fixed bias or cathode
bias is used, considerations are the same as those given under sup-
pressor-modulated Class C r-f service.

As a plate-modulated Class C r-f amplifier (tetrode connection),
KCA-804 is capable of being modulated !'00%, Operating conditions for
this service are shown under MAXIMUM RATINGS and TYPICAL CPERATING
CONDITIONS.  Grid No.! is the control grid; grids No.2 and No.3 are
connected together as the screen, The screen voltage shoula be ob-
tained through avolitage-dropping resistor in series with the unumodu-
lated portion of the plate-voltage supply. In this case, the series
resistor develops its own modulating voltage. Typical values of
screen resistors are given under MAXIMUM RATINGS ang TYPICAL GPERAT-
ING CONDITIONS, The screen voltage may also be obtained from a
separate source, or from a potentiometer across the plate-voitage
supply, provided the screen voltage is modulated as discussed under
plate-modulated Class C r-f amplifier service fpentode connection)
for a fixed screen supply. The suppressor voltage may be obtained
from any fixed supply. Grid-leak bias is generally recommended for
this service. |If fixed bias or cathode bias is used, considerations
are the same as those given under suppressor-modulated Class C r-f
service.

As a Class C r-f amplifier or oscillator pentode for telegraph
service, KRCA-B04 may be operated as shown under MAXIMUM RATINGS and
TYPICAL OPERATING CONDITIONS, Grio No.| is the control grid; grid
No.2 is the screen; and grid No.3 is the suppressor. The screen and
suppressor voltages may be obtained by any of the methods shown under
INSTALLATION. Grig voltage considerations are the same as those for
plate-modulated Ciass C r-f amplifier services.

As a Class C r-f amplifier or oscillator tetrode for telegraph
service, the RCA-804 may be operated as shown under MAXIMUM RATINGS
and TYPICAL OPERATING CONDITIONS. Grid No.! is the contro! grig;
grids No.2 and No.3 are connected together as the screen. The screen
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voitage may be obtained by any of the methods shown under INSTALLA-
TION. Grid voltage considerations are the same as those for plate-
modulated Class C r—f amplifier services.

RCA-B804 is weli-suited for use as acrystal-controtied oscillator
to give large r—f power output. Typical operating conditions are:
d-c plate voltage, 1250 volts; d-c suppressor voltage, zero; d-c
screen voltage, 300 vo|ts; grid-leak resistance, 30000 ohms; d-—¢

plate current, 42 milliamperes; and d-c screen current, 24 milli-
amperes.
The d-c grid current will vary with individual tubes. Under any

condition of operation, the maximum recommended values shown under
MAX IMUM RATINGS and TYPICAL OPERATING CONDITIONS should not be ex~
ceeded,

RCA_804 may be operated at maximum ratings in atl ciasses of
service at frequencies as high as |5 megacycles. The tube may be
operatcd at higher frequencies provided the maximum values of plate
voltage and power input are reducec as the frequency is raised lother
maximum ratings are the same as shown under MAXIMUM RATINGS and TYPI-
CAL OPERATING CONDITIONS), The tabulation below shows the highest
percentage of maximum plate volitage and power input that can be used
at 15, 35 and 80 Mc for any class of service. Special attention
should be given to shielding and to r—f by-passing at these frequen-
cies. When shielding is used, care should be taken to insure adequate
tube ventilation and the maintenance of normal ambient temperature.

FREQUENCY 15 35 80 Megacycles

PERCENTAGE of MAX,
~ATeD PLATE VOLTAGE 100 max. 7% max. 50 max. | Per Cent
and PLATE INPUT

With the grid connected to the plate through the shortest posSS i~
ble connection, the resonant frequency of the grid-plate circuit is
approximately 140 megacycles and the power output approximately zero.

It more radlo-frequency power output is required than can pe obtalned from a
single 804, the push-pull or tne parallel connection may be used. For example,
two tubes connected in push-pull or in parailel will give approximately twice the
power output of one tube. The parallel connectlon ~requires no increase in ex-
citing voltage; the push—pull connection requlres twice the r-f exclitation neces-
sary to drive a single tuhe, With either connection the driving power required
I's approximately twice that for single-tube operation while the grio blas is the
same as for a single tube, The push-pull arrangement has the advantage of cancel-
1ing the even-order harmonics from the output and of simplifylng the balancing of
high-frequency clrcuits, when two or more RCA-804's are operated in paratlel, a
non-inductive resistance of 10 to 100 ohms should be placed In serles with the
grid lead of each tube, close to the socket terminal, to prevent parasitic oscli-
lations,
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805
R-F Power Amplifier, Oscillator, Class B Modulator

RCA-B05 is a three-electrode tube of the high-mu type for use
as aradio-frequency amplifier, oscillator and Class B audio-frequen~
cy amplifier. The plate connection is brought out through a separate
seal at the top of the bulb to insure high insulation. As an r-f
amplifier or oscillator the B05 may be used at maximum ratings for
frequencies as high as 30 megacycles. The grid is designed sc that
the ampiification of the tube varies with the amplitude of the input
signal. This feature facilitates the gesign of Class B ampiifiers
to give high output with low distortion, The maximum plate dissi-
pation of the RCA-BOS5 is 125 watts for Class C telegraph and Ciass B
services,

TENTATIVE CHARACTERISTICS

FILAMENT VOLTAGE (A.C. or D.C.} 10 Volts
F1LAMENT CURRENT 3.25 Amperes
DIRECT INTERELECTRODE CAPACITANCES (Approx.):
Grid-Plate 6.5 puf
Grid-Filament g.% puf
Plate-Filament 10.5 upt
BULB (For dimensions, see page 48) T-18
CAP (For connection, see page 4F) Medium Metal
BASE (For socket connections, see page 48) Jumbo 4-Large Pin

As A-F Power Amplifier and Modulator - Class B

D=C PLATE VOLTAGE 1500 max. Voits
MAX-SIGNAL D-C PLATE CURRENT® 210 max. Milliamperes
MAX-SIGNAL PLATE INPUT® 315 max. watts
PLATE DISSIPATION" 125 max. Watts

TYPICAL OPERATION - 2 Tubes:
Unless otherwise specified, values are for 2 tubes

Filament Voltage (A.C.} 10 10 Volts

D-C Plate Voltage 1250 1500 Volts

D-C Grid Voltage °° ) -16 Volts

Peak A-F Grid-to-GridVoltage 235 28C Volts
Zero~Sig. D-C Plate Current 148 g4 Milliamperes
Max-Sig. D-C Plate Current 400 400 Milliamperes
Load Resistance (Per tube! 1675 2050 Ohms
Effective Load Resistance

(Plate~to-p late) 6700 8200 Ohms

Max-Sig. Driving Power (Approx.) 6 7 Watts
Max-Sig. Power Cutput (Approx.) 300# 370## watts

00

Averaged over any audio-frequency cycle.

Grio voltages are given with respect to the mid-point of fllament operated on
a,c, If d.c, Is used, each stated value of grid voltage should be decreased by
5.0 volts ano be referred to the negative end of the filament,

¢ Approximatetly 4% hammonic distortion
w#¢ Approximately 3% hammonic distortion,
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As R-F Power Amplifier - Class B Telephony
Carrier conditions per tube for use with a max. modulation factor of 1.0

D-C PLATE VOLTAGE 1500 max. Volts
D-C PLATE CURRENT 150 max. Milliamperes
PLATE INPUT 185 max. watts
PLATE DISSIPATION 125 max. Watts
TYPICAL OPERATION:
Filament Voltage (A.C.) 1o to Volts
C-C Plate Voltage 1250 1500 Voits
D-C Grid Voltage ©° 0 ~10 Volts
Peak R-F Grid Volitage 75 70 Voits
D-C Piate Current 135 15 Milliamperes
D-C Grid Current (Approx.)** 15 15 Milliamperes
Driving Power (Approx.)** © A Vo watts
Power Cutput (Approx,) 55 57.5 Watts

As Plate-Modulated R-F Power Amplifier - Class ¢ Telephony
Carrier conditions per tube for use witha max. modulation factor of 1.0

D~C PLATE VOLTAGE 1250 max. Voits
0-C GRID VOLTAGE -500 max. Volts
D-C PLATE CURRENT 175 max. Miliiamperes
D-C GRID CURRENT 70 max. Milliamperes
PLATE INPUT 220 max. watts
PLATE DISSIPATION 85 max. Watts
TYPICAL OPERATION:
Filament Voltage (A.C.) 10 10 Voits
D-C Piate Voltage 1000 1250 Volts
D-C Grid Voltage -155  ~160 Volts
Peak R-F Grid Voitage 295 300 Volts
D-C Plate Current 160 16C Milliamperes
D-C Grid Current (Approx.}**® 60 60 Milliamperes
Driving Power (Approx.)** 16 16 Watts
Power Output (Approx,) 1o 140 Watts

As R-F Power Amplifier and Oscillator - Class C Telegraphy
Key-down conditions per tube without modulation **"*

D=~C PLATE VOLTAGE 1500 max. Volts

D~C GRID VOLTAGE =500 max. Volts

D~C PLATE CURRENT 210 max. Milliamperes
D-C GRID CURRENT 70 max. Milliamperes
PLATE INPUT 315 max. Watts

PLATE DISSIPATION 125 max. Watts

oo

G6rid voltages are given with respect to the mid-point of filament operated on
a.c. If d.c, Is used, each stated value of grid voltage should be decreased by
5.0 volts and be referred to the negative end of the #ilament.

** Subject to wide variations depending on the Impedance of the load clrcuit.
High-Impedance load circults require more grid current and driving power to
obtain the desired output, Low-impedance circuits need less grid current and
driving power, but plate-clircuit efficiency Is sacrificed. The driving stage
should he capable of delivering consioerahly more than the required driving
power,

At crest of audio-frequency cycle with modulation factor of |.0.

Modulation essentially negative may be used [f the ?osltlve peak of the audio-
frequency envelope does not exceed |15% of the carrier conditions,

]
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TYPICAL CPERATION:

Filament Voltage (A,C,) 10 10 10 Volts
D-C Plate Voitage 1000 1250 1500 Voits
C-C Grid Voltage -95 -100 -105 Volts
Peak R-F Grid Voltage 22% 230 235 Veits
0-C Piate Current 200 200 200 Milliamperes
D-C Grid Current (Approx.)"” 40 40 40 Milliamperes
Driving Power [Approx.)”®” 8.5 8.5 8.5 Watts
Power Qutput (Approx.) t30 170 &G watts

Subject to wlde variations depending on the impedance of the load circult,
High-impedance load circuits require more grid current and driving power to
obtain the desired cutput. Low—impedance clrcuits need less grid current and
driving power, but plate-circuit efficlency is sacrificed, The driving stage
should he capable of delivering conslderably more than the required driving
oower,

INSTALLAT ION

The base pins of the RCA-R0S5 fit the standard transmitting four-
contact socket, such as the RCA type UT-541, The socket should be
installed so that the tube wiil operate in a vertical position with
the base down, If the tube s subjected tu vibration or shock, a
shock-absorbing suspension must be employed. B8ecause of the rela-
tively heavy filament current taken by this tube. The socket should
make firm, large-surface contact with the filament-base pins. Heavy,
well-soldered leads shouid be used for the filament-circuit wiring.

The bulb becomes very hot during continuous operation $o that
free circuilation of air should be provided. Care shoulo be taken that
the bult does not come in contact with any metallic object nor be
sub jected to the drops or spray of liquid. The installation of all
wires and connections should be made sc that they will not be close
to or touch the bulb in order to avoid puncture of the glass due to
peak voltage effects.

The filaoment of the BOS is of the thoriated-tungsten type., It
may be operated either from an a-¢ or a 0-¢C source. Except where a
d-C source is necessary to avoid hum, an a-c filament supply is gener-

ally useo because of its (onvenience. If d.c. is used on tne fila-
ment, the circuit returns shouldte connected tu the negative filament
terminai. A voltmeter snouilo be connected permanently across tne

filanent terminals to provide a ready check of the filament voltage.
This volitage should not vary more than pius or minus 5% from the
rated value; otherwise a loss of filament emission may result. When
the apparatus in which the tube is used is idle for periods not ex-
ceeding two hours, tne filament snoulod be maintained at its ratea
voltage ouring the "standbys".

The plate dissipation of the RCA-805 (the difference between
plate input anu power output) snould never exceed the values given
under MAXIMUM RATINGS and TYPICAL CPERATING CONDITIONS., The maximum
values are sndicated by a barely perceptible red color on the plate
under actual operating condslions.

Cverheating of the 8C5 by severe overiocaoc may decrease filament
emission. Uniess the overioad has |iberated a large amount of gas,
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the activity of the filament can sometimes be restored by operating
the filament at rated voitage for ten minutes or more with no volt-
age on the plate or grid. This process may be accelerated by raising
the filament voltage to 12 volts (not higher} for a few minutes.

Heavy leads and conductors together with suitable insulation
should be wused in all parts of the r-f plate tank circuit so that
the losses, due to the r-f voltages and currents, may be kept at a
minimum, Since proper circuit desiyn becomes very important at the
higher frequencies, it is essential that short, heavy leads and cir-
cuit returns are used inorder to minimize lead inductance and losses.

In order to prevent overheating due to improper circuit adjust-
ments, or to overlioading, the plate circuit should be provided with
a protective device such as a fuse, This device should instantly
remove the plate voltage when the d-c plate current reaches a value
50% greater than normai,

In order tnat the maximum ratings given under MAXIMUM RATINGS
and TYPICAL COPLRATING CCNDITIONS will not be exceeded, changes in
plate and filament voltages due to line-voltage fiuctuation, |oad
variation, and manufacturing variation of the associated apparatus,
must be determined, An average value of plate and filament voltage
should then be chosen 50 that under the usual voltage variations the
maximum rated voltages will not be exceeded.

When a new circuit is tried or when adjustments are made, the
plate voltage should be reduced in order to prevent damage to the
tube or associated apparatus in case the circuit adjustments are
incorrect. It is advssable to use a protective ressstance of about
2000 Oohis in series with the plate lead during such adjustments. Suit-
able meters should be provided for measuring tube voitages and cur-
rents, In addition to their use in indicating suitable operating
conditions, they are also of value in making initial transmitter ad-
justments. However, to assist in the making of final adjustments for
optimum performance, it is recomnended that acathode-ray oscillograph
be usead. Under no conditions should the maximum values given under
MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS be exceeded,

The rated plate voltage of this tube is high enough to be danger-
ous to the user. C(are should be taken during the adjustment of cir-
cuits, especially those snwhich the exposed circuit parts are at the
high d-c plate potential.

APPLICATION

As a Class B wodulator or audio-frequency amplifier, two 805's
are used in a balanced circuit, each tube amplifying only half the
time. The d-c pilate current should never exceed 210 milliamperes per
tube. The output transformer should be designed so that the re-
sistance load presented by the modulated Ciass C amplifier is re-
flected as a plate-to-plate load of 670C ohms in the Class B a-f
stage for the 1250-volt condition, If an output transformer ef-
ficiency of 90% is assumed, two 805's cperated under conditions shown
for a 1250-volt plate supply, are capable of modulating 100% an input
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of approximately 540 watts to a Ciass C r-f poner amplifier. Since
two 805's will modulate 540 watts, & convenient Class C amplifier
woula be one operating at 2000 voits and 270 milliamperes. These
conditions represent a resistance of approximateiy 7400 ohms. The
ratio of the output transformer is then V7400 +73766, or | to 1.06,
step up. The transformer should be designed with a core sufficiently
large to avoid saturation effects which would impair the quality of
the output. If the secondary is to carry the d-c plate current of
the modulated amplifier, the core shouid be made larger and include
an air gap to comgensate for the d-c magnetization current. The in-
put transformer can te aesigned for operation wunder approximately
uniform loading conditions 10 give excellent results since, due to
the low grid-bias characteristic of the 805, grid current is drawn
on practicaily any input signal. Grid bias for CiassB service shouid
be obtained from a battery or other od-c source of good regulation,
It should not be obtaineo from a high-resistance supply such as a
grid leak, nor from a rectifier, unless the latter has exceptionally
good voltage regulation. When a plate-supply of 1250 volts, or less,
is used,the E05 may be operated with zero bias,

In special cases where it is desirable tc keep the audio-fre-
quency distortion below 3%, the use of a small amount of gric-bias
voltage at reduced plate voitage is advantageous. Typical operating
conditions are approximately the sane as those for the 1250 plate-
voltage condition, The exceptions are: grid-bias voltage, -14 voits;
peak a-f grid-to-grid voltage, 250 volts; and zero-signal d-c plate
current, 60 milliamperes (two tutes),

As a Class B radio~frequency amplifier, RCA-B05 should be used
as shown under MAXIMUM RATINGS and TYPICAL CPERATING CONDITIONS, In
this service the plate is supplied with unmodulated d-c voltage and
the grid is excited by r-f voltage modulated at audio frequency in
one of the preceding stages. It is important to note that in this
service the plate dissipation is greatest when the carrier is un-
modulated, The plate dissipation, therefore, should not exceed 125
watts for unmodulatea carrier conditions. Grid bias for Class B r-f
service should be obtained in the same manner as for Class B a-f
service. When the 805 is used asaClass B r-f amplifier, plate volt-
age as high as 15C0 voits may be used provided the d— plate current
is reduced so that the piate-input rating of 185 watts s not ex-
ceeded. Likewise, the d-c plate current may ve raised to 150 milli-
amperes, provided the plate voltage is reduced so that the max imum
input rating is not exceeded.

As a plate-modulated Class C radio-frequency amplifier, tne BO5
should be used as shown under MAXIMUM RATINGS anog TYPICAL OPERATING
CONCITIONS, Grid bias for this service may be obtained from a grid
leak of about 3000 ohms [50-watt size}, or fromasuitable combination
of either grid leak and fixed supply of gooa reguiation,or grid leak
and cathode-bias resistor. The cathode-bias resistor should be suit-
ably by-passed for audio and radio frequencies. The combination=bias
methods are particularly desirable because distortion effects are
minimizes by bias-supply compensation, Since the grid-bias voltage
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for Class C service is not particularily critical, correct adjustment
may be obtained with values differing wideiy fromthose indicated for
this service.

As a Class C radio-frequency anplifier and oscillator for tele-
graph service, PRCA-805 may be used as shown under MAXIMUM RATINGS.
and TYPICAL CPERATING CCNDITIONS. Grid bias for this service may be
obtained from a grid leak of 3000 ohms, froma battery, from a recti-~
fier, or from a cathode-bias resistor (preferably variable) suitably
by-passed for radio frequencies, The grid-ieak-bias method has the
advantage of simplicity ana of automatically biasing the grid in
proportion to the excitation voltage avaiiabie. when the tube is
operated at a plate voltage of 1250 volts, or less, the grid-leak
method is particularly useful, for even when the grid excitation
is accidently removed, the probability of tube damage is smalil be-
cause of the high ampiification factor of the tube and its resulitant
low zero-bias plate current., Since the grid-bias voitage for Class C
service is not particulariy critical, correct adjustment may bte ob-
tained with widely different values.

The d=-c grid current will vary with individual tubes, Under
any condition of operation the maximum value should not exceed 70
milliamperes.

RCA-805 may be operated at maximum ratings in all ciasses of
service at frequencies as high as 30 megacycles. The tube may be
operated at higher frequencies provided the maximum values of plate
voltage and power input are reduced as the frequency is raised (other
maximum ratings are the same as shown under MAXIMUM RATINGS and TYPI-
CAL OPERATING CONDITIONS), The tabuiation below shows the hignhest
percentage of maximum plate voltage and power input that can be used
at 30, 45 and 85 Mc for any class of service, Special attention
should be given to adequate ventilation and the maintenance of normal
ambient temperatures at these frequencies.

FREQUENCY 30 45 85 Megacycies

PERCENTAGE of MAX,
RATED PLATE VOLTAGE 106 mex. 75 max. 50 nax. Per Cent
and PLATE INPUT

i

With the grid connected to the plate tnrough the shortest possi-
ble connection, the resonant frequency of the grid-plate circuit is
approximately |15 megacycies and the power output approximately zero.

If more radio-frequency power output is required than can be ob-
tained fromasingie 605, the push-pull or the paraliel connection may
be used. For exampie, two tubes connected in push—pull or in paraliel
will give approximately twice the power output of one tube. The paral~
lel connection requires no increase in exciting voltage; the push-
pull connection requires twice the r-f excitation necessary to drive
a single tube. With either connection the driving power required is
approximately twice that for single-tube operation while the grid
bias is the same as for a single tube. The push-pull arrangement has
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the advantage of cancelling the even-order harmonics from the output
and of simplifying the balancing of high-frequency circuits. When
two or more RCA-B05's are operated in parailel, a non-inductive re-
sistance of 10 to 100 ohms should be placed in series with the grid
lead of each tube, close to the socket terminal, to prevent parasitic
oscillations.
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830-8

Class B Modulator, R-F Power Amplifier, Oscillator

RCA-830-B is a three-electrode transmitting tube for use as a
Class B modulator, radio-frequency ampliifier, and oscillator, The
plate lead is brought out through a separate seal at the top of the
bulb. As a radio-frequency amplifier or oscillator, the 830-8 can be
operated at maximum rated conditions at frequencies as high as 15
megacycles. The plate dgissipation for Ciass C teiegraph and Class B
services is 60 watts. In ClassB audio service two tubes of this type
are capable of cgelivering an output of 175 watts.

TENTATIVE CHARACTERISTICS

FILAMENT VOLTAGE (A,C. or D.C.) 10 Volts
FILAMENT CURRENT 2 Amperes
AMPL {F ICAT ION FACTOR 25
CIRECT INTERELECTRODE CAPACITANCES (Approx,):
Gr id=Piate ] upf
Grid-Fitlament 5 ppf
Plate-F ilament 1.8 wpf
BULB (For dinensions, see page 56) T-16
CAP (For connection, see page £6) Smail Metal

BASE (For socket connections, see page 56) Medium 4-Pin Bayonet

MAX IMUM RATINGS and TYPICAL OPERATING CONDITIONS

As A-F Power Amplifier and Modulator - Class B

D-C PLATE VOLTAGE 1000 max. Volts
MAX-SIGNAL D-C PLATE CURRENT* 15C max. Milliamperes
MAX=S IGNAL PLATE INPUT * 150 max. Watts
PLATE DISSIPATION™ 60 max. Watts

TYPICAL OPERATION - 2 Tubes:
Unless otherwise specified, values are for 2 tubes

Fitament Voltage (A.C.) 10 10 Volts

D-C Plate Voltage 800 1000 Voits

D-C Grid Voitage (Approx.}# =27 =35 Voits

Peak A-F Gr id-to=Gr id Voltage (Approx.} 250 270 Voits
Zero-Sig. D-C Plate Current 20 20 Mittiamperes
Max-Sig. D-C Pilate Current 280 280 Milliamperes
Load Resistance (Per tube) 1500 1600 Ohms
Effective Load Res. (Plate-to-plate) 6000 7600 Ohms
Max-Sig. Oriving Power (Approx.) 5 6 Watts
Max-Sig. Power Cutput (Approx.) 135 175 watts

Averaged over any audlo-frequency cycle,

# Grid voltages are glven wlth respect to the mid—point of filament operated on
a.c. If d,c. |s used, each stated value cf grid voltage should be decreased
by 5.0 volts and he referred to the negative end of the fllament,
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As R-F Power Amplifier - Class B Telephony
Carrier conditions per tube for use with amax. modulation fact.of 1.0

D-C PLATE VOLTAGE 1000 max. Volts
D-C PLATE CURRENT 100 max. Milliamperes
PLATE INPUT 90 max, Watts
PLATE DISSIPATION 60 max. Watts
TYPICAL OPERATICN:
Filament Voltage (A.C.) 10 10 Volts
D~C Pilate Voitage 800 1000 Voits
D-C Grid Voltage (Approx.) # =27 ~35 Voits
Peak R-F Grid Voltage (Approx. ) 85 85 Voits
D-C Plate Current 95 &5 Milliamperes
D-C Grid Current (Approx.)** 7 6 Milliamperes
Oriving Power (Approx,)®* © 9 6 Watts
Power Output (Approx.} 23 26 Watts

As Plate-Modulated R-F Power Amplifier - Class C Telephony
Carrier conditions per tube for use with amax. modulation fact. of 1.0

D-C PLATE VOLTAGE 800 max. Volts
D-C GRID VOLTAGE ~30C max. Volts
D-C PLATE CURRENT 100 max. Milliamperes
D-C SRID CURRENT 30 max. Milliamperes
PLATE INPUT 80 max., Watts
PLATE DISSIPATION 40 max. Watts
TYPICAL OFERATION:
Filament Voltage (A,C.) 10 10 Volts
D-C Plate Voitage 600 800 Volts
D~C Grid Voltage [Approx, ) -14G  ~150 Volts
Peak R-F Grid voltage (Agprox.) 255 265 Volts
D-C Plate Current % %5 Milliamperes
D-C Gria Current (Approx,)™* 30 20 Milliamperes
Dr iving Power (Approx.)** 7 5 Watts
Power Output (Approx.) 38 5C Watts

As R-F Power Amplifier and Oscillator - Class C Telegraphy
Aey-down condstions per tube without modulation ##

D-C PLATE VCLTAGE 1000 max. Volts
D~C GRID VOLTAGE ~300 max. Voits
D-C PLATE CURRENT 150 max. Miliiamperes
C~C GRID CURRENT 3C max. Milliamperes
PLATE INPUT 150 max. watts
PLATE DISSIPATION €0 max. Watts

¢ Grla voltages are given with respect to the mid-point of f{lament operated on
2.c, If d,c. Is used, each stated value of grid voltage should be decreased by
5.0 voits and be referred to the negative end of the fllament,

" Subject to wide variations depending on the Impedance of the toad circult,
quﬂ-lmpnuance Ioad clrcults requlire more grld current and driving power to
obtaln the desired output, Low-Impedance clrcults need less grid current anag
driving power, but plate-circult efficliency Is sacriflced. The driving stage
should be capable of celivering consideraply more than the required driving
power,

At crest of audio-frequency cycle wlith modulation factor of 1,0,

#¢ Modulation essentlaliy negative may be used If the positive peak of the audlo-
frequency envelope does not exceed !15% of the carrler conditions,

o
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TYPICAL OPERATION:

Filament Voitage (A.C.) 10 10 10 Volts
D-C Plate Volitage 600 800 10C0 Voits
O-C Grid Voltage (Approx.! -%  -105 -lIC Volts
Peak R-F Grid Voltage (Approx.) 235 245 250 Voits
D-C Plate Current 140 140 140 Milliamperes
0~C Grid Current (Approx.)*” 30 30 3C Mil)iamperes
Oriving Power I1Approx,1™" 7 7 7 watts
Power Output (Approx. ) 45 70 90 watts

®® Subject to wide variations depending on the Impedance of the foad clrcult.

High-Impedance load clircults require more %rld current and driving power to
obtain the desired output. Low-impedance clrcuits need less grid current and

driving power, but plate-clrcult efficiency is sacrificed, The driving stage
should be capable of dellvering considerably more than the requlred driving
power,

INSTALLATION

The base pins of the RCA-830-B fit the standard four~contact
socket. The socket should be installed so that the tube will operate
in a vertical position with the base down. |If the tube is sub jected
to vibration or shock, a shock~absorbing suspension must be employed.

The bulb of this tube becomes very hot during continuous oper-
ation. Free circulation of air, therefore, should be provided. Care
should be taken that the bulb does not come in contact with any me—
tallic object nor be subjected to the spray of any liquid. The in-
stallation of all wires and connections should be made so that they
will not be close to or touch the bulb in order to avoid puncture
of the glass due to peak-voitage effects.

The filament of the 830-B is of the thoriated-tungsten type. It
may be operated either from an a-c or a d-c source. Except where a
d-c source is necessary to avoid hum, an a-c filament supply is gener—~
ally used because of its convenience. A voltmeter should be connected
permanently across the tube filament terminals at the socket to pro-
vide a ready check of the filament voltage. This voltage should not
vary more than plus or minus 5% from the rated value; otherwise, a
loss of filament emission may result. When an a-c source is used,
rheostat control should be placed in the primary circuit of the fila-
ment transformer. When the apparatus in which the tube is used is
idle for periods not exceeding two hours, the filament Should be
maintained at its rated voltage during the "standbys".

The grid return and the plate return shouid be connected to the
center tap on the filament winding of the transformer, or to the mid—
point of a center-tapped resistor across the filament terminais.
When cathode bias is used, the returns are connected to the same
points through the cathcde-bias resistor. In cases where d.c. is
used on the filament, these returns should be connected to the nega-
tive filament terminal,

The plate dissipation of the RCA-830-8 (the difference between

plate input and power output) should never exceed the values given
under NAXINUM RATINGS and TYPICAL OPERATING CONDITIONS. The nax i mum
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values are indicated by a barely perceptible red color on the plate
under actual operating conditions.

Overheating of the £30-B by severe overioad may decrease fila~
ment emission. Unless the over load has liberated a large amount of
gas, the activity of the filament can sometimes be restored by oper-
ating the filament at rated voltage for ten minutes or more with no
voltage on the plate or grid, This process may be accelerated by
raising the filament voitage to 12 volts (not higher) for a few
minutes.

A d-c milliammeter should always be used in the plate circuit
to provide a ready check of the plate current. Under no condition
should the d-c plate current exceed the maximum values given under
MAX IMUM RAT INGS and TYPICAL OPERATING CONDITIONS,

In order to prevent overheating due to improper circuit adjust-
ments, to overloading, or to loss of grid bias, tne plate circuit
should be provided with a protective device such as a fuse. This
device should instantiy remove the plate volitage when the d-c plate
current reaches a value of 50% greater than normal.

Heavy leads and conductors together with suitable insulation
should be used in all parts of the r—f plate tank circuit so that
the losses, due to the r-f voltages and currents, may be kept at a
minimum, Since proper circuit design becomes very important at the
higher frequencies, it is essential that short, heavy leads and cir-
cuit returns are used in order to minimize lead inductance and losses.

In order that the maximum ratings given under MAXIMUM RATINGS
and TYPICAL OPERATING CONDITICONS will not be exceeded, changes in
plate and filament voltages due to |ine-voitage fluctuation, load
variation, and manufacturing variation of the associated apparatus,
must be determined. An average value of plate and filament volitage
should then be chosen so that under the usual voltage variations the
max imum rated voltages wiill not be exceeded.

When a new circust ss tried or when adjustments are made, the
plate voltage should be reduced in order to prevent damage to the
tube or associated apparatus in case the circuit adjustments are
sncorrect. It is advisable to use a protective resistance of about
3000 ohms in series with the negative high-voltage supply lead during
such adjustments. Suitable meters should be provided for measuring
tube voltages and currents, In addition to their use in indicating
suitable operating conditions, they are also of value in making in-
itial transmitter adjustments. Howewer, to assist in the making of
final adjustments for optimum performance, it is recommended that a
cathode-ray oscillograph be used. Under no conditions should the
max imum values given under MAXIMUM RATINGS and TYPICAL OPERATING CON-
DITIONS be exceedec.

The rated plate voltage of this tube is high enough to be danger-
ous to the user. Great care should be taken during the adjustment
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of circuits, especially those in which the exposed circuit parts are
at the higher d-c plate potential.

APPLICATION

As a Class B modulator or audio-frequency amplifier, twoB830-8's
are used in a balanced circuit, each tube conducting only half the
time. The d-c plate current should never exceed 150 milliamperes
per tube. If an output transformer efficiency of 90% is assumed,
two B830-B's operated wunder conditions shown for an 800-volit plate
supply, are capabie of mcdulating 1002 an input of approximately 240
watts to a Class C r-f power amplifier. The input transformer shoulid
be designed to give good frequency response when operated into an
open circuit, such as that represented by the grid circuit of the
Class B stage when the signal amplitude is small, It should also be
designed to handle the required input power for a strong signal, The
output transformer should be designed so that the resistance load
presented by the modulated ClassC amplifier is reflected as a plate-
to-plate load of 60CCO ohms in the Class B stage for the 800-volt con-
ditions. Since two B830-B's will modulate 240 watts, a convenient
Class C amplifier would be one operating at 800 volts and 300 milli=-
amperes. These conditions represent a resistance of approximately
2670 ohms. The ratioc of the output transformer is thenY 6000 = 2670,
or 1.5 to !, step-aown. The transformer should be designed with a
core sufficiently large to avoid saturation effects, which would ime
pair the quality of the output. If tne secondary is to carry the d-c
plate current of the modulated ampiifier, the core should be made
larger and inciude an air gap to compensate for the d-c magnetization
current. Grid bias for the 830-8 in ClassB a-f service should be ob-
tained from a battery or other d-c source of good regulation. It
should not be obtained from a high-resistance supply such as a grid
leak, nor from a rectifier, unless the latter has exceptionally good
voltage regulation.

As a Class B radio-frequency amplifier, RCA-830-B should be
used as shown under MAXIMUM RATINGSand TYPICAL CPERATING CONOITIONS,
In this service the plate is supplied with unmodulated d-c voltage
and the grid is excited by r-f voltage modulated at audio frequency

in one of the preceding stages. It is important to note that for
Class B r-f operation the plate diss.pation is greatest when the
carrier is unmodulated. It is necessary, therefore, that the plate

dissipation should not exceed 60 watts for unmodulated conditions,
Grid bias for Class B r-f service should be obtained in the same
manner as for Class B a-f service. When the £30-B is used as a Class
B r-f ampiifier, plate voitage as high as 1000 volts may be used, pro-
vided tne d-c plate current iS reduced so that the maximum plate-in—
put rating of 90 watts is not exceeded. Likewise, the d-c plate
current may be raised to 100 milliamgeres, provided the plate volt-
age is reduced so that the maximum input rating is not exceeded.

As a plate-modulated Class C radio-frequency amplifier, the 830-B
should be used as shown under MAXIMUM RATINGS and TYPICAL OPERATING
CONDITIONS, Grid bias for this service may be obtained from a grid
leak of about 5000 ohms (1C-watt size}, from a suitable combination
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of grid leak and fixed supply of good reguiation, or from a cathode-
bias resistor suitably by-passed for audio and radio frequencies.
The combination method is particularly desirabie because distortion
effects are minimized by bias-supply compensation, Since the grid-
bias voltage for Class C service is not particularly critical, cor=-
rect adjustment’ may be obtained with values differing widely from
those indicated for this service,

As a Class C radio-frequency amplifier and oscillator for tele-
graph service, RCA-830-B may be used as shown under MAXIMUM RATINGS
and TYPICAL OPERATING CONDITIONS., Grid bias for this service may be
obtained from a grid leak of 5000 ohms, from a battery, froma recti-
fier, or from a cathode-bias resistor (preferably variable) suitably
by-passed for radio frequencies. The cathode-bias method is advan-—
tageous due to the fact that the grid bias is automatically regulated
in direct proportion to the sum of the plate and grid current and
that there is little chance of the plate current becoming dangerously
high, even if the r-f grid excitation is removed, The grid-leak bias
method has the advantage of simplicity and of automatically biasing
the grid in proportion to the excitation voltage available. Special
care must be observed with the use of the latter system because the
accidental removal of the excitation will cause the grid bias to fall
to Zero so that the plate current, and consequently the plate dissi-
pation, will rise to excessive values. The use of a protective de-
vice designed to open the plate circuit on excessive rises of plate
current will minimize the danger of overload (see INSTALLATION),
Since the grid-bias voltage for Class C service is not particularliy
critical, correct adjustment may be obtained with widely different
values,

The d-c grid current will vary with individual tubes. Under
any condition of operation, the maximum value should not exceed 30
milliamperes,

RCA-830-B may be operated at maximum ratings in all classes of
service at frequencies as high as |5 megacycles. The tube may be
operated at higher frequencies provided the maximum values of plate
voltage and power input are reduced as the frequency is raised (other
max imum ratings are the same as shown under MAXIMUM RATINGS and TYPt-
CAL OPERATING CONDIT1ONS)- The tabulation below shows the highest
percentage of maximum plate voltage and power input that can be used
at 15, 30 and 60 Mc for any class of service. Special attention
should be given to adequate ventilation and the maintenance of normal
ambient temperatures at these frequencies.

FREQUENCY 15 30 60 Megacycles

PERCENTAGE of MAX,
RATED PLATE VOLTAGE 100 max. 75 max. 50 max. Per Cent
and PLATE INPUT

With the grid connected to the plate through the shortest possi-
ble connection, the resonant frequency of the grid-plate circuit is
approx imately 90 megacycles and the power output approximately zero.
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If more radio-frequency power output is required than can be ob-
tained from a single 830-B, the push—pull or the parallel connection
may be used. For example, two tubes connected in push-pull or in
paraliel will give twice the power output of one tube., The parailel
connection requires no increase in exciting voltage, the push-pull
connection requires twice the r—f excitation necessary to drive a
single tube, With either connection the driving power required is
approximately twice that for single tube operation while the grid
bias is the same as for a singie tube. The push-pull arrangement has
the advantage of cancelling the even-order harmonics from the output
and of simplifying the balancing of high-frequency circuits. When
two or more RCA-B830-B's are operated in parailei, a non-inductive re-
sistance of 10 to 100 ohms should be placed in series with the grid
lead of each tube, close to the socket terminal, to prevent parasitic
oscitlations,
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834

Radio-Frequency Power Amplifier and Oscillator

RCA-8§4 is a three—-electrode transmitting tube for use as o
radio-frequency amplifier and oscillator, particularly at the higher
radio frequencies, The grid and glate are supported from the top of
the glass bulb ty individual leads which are brought out of the tube
through separate seals. This construction insures low interelectroce
capacities and minimum lead inductance. RCA-B34 may be cperated at
maximum ratings at frequencies as nigh as 100 megacycles; it may be
operated at recuced plate voitage and input up to 350 megacycles.
The maximum plate dissipation for Class C telegragh and Class 8 ser-
vices is 50 watts.

TENTATIVE CHARACTERISTICS

FILAMENT VOLTAGE (A,C. or [.C.) 7.5 Volts
FILAMENT CURRENT 2,25 Amperes
AMPLIFICATION FACTOR 10.5
DIRECT INTERELECTRODE CAPACITANCES (Approx.):
Grid-Plate 2.6 upf
Grid=Filament 2.2 wpf
Fiate-Filament 0.6 upf
BULB (For dimensions, see page 64) S=21

BASE (For socket connections, see page64) ‘fedium 4-Pin, Bayonet

MAX IMUM RATINGS and TYPICAL OPERATING COND{TIONS

As R-F Power Amplifier - Class B Telephony
Carrier conditions per tube for use withamax. modulation fact. of 1.0

D-C PLATE VOLTARE 1250 max. Volts
0-C PLATE CURKENT 160 max. Milliamperes
PLATE INPUT 75 max. Watts
PLATE DISSIPATION 50 max. Watts
TYPICAL OPERATION:
Filament Voltage f(A.C.} 7.5 Yol Yo Volts
D~-C Plate Voitaye 75C 1C00 1250 Volts
D-C Grid Voltage (Approx,) -7C -Q0 -115 Voits
Peak R~F Grid Votltage (Approx. ) 90 100 115 Voits
D-C Plate Current S0 50 50 Milliamperes
0-C Grid Current {Approx.,) ** ) 0.5 0 Milliampere

Subject to wide varlations depending on the Impedance of the load clrcuit, High-
Impedance load clrcults requlire more grid current and driving power to obtain
the desired output. Low-Impedance circuits need less grid current and driving
power, but plate-clrcult efficiency Is sacrificed, The driving stage should be
capable of delivering considerably more than the required driving power,
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Oriving Power (Approx.)**®° 3.3 3.1 3 watts
Power Output (Approx.) " 16 20 Watts

As Plate-Modulated R-F Power Amplifier - Class C Telephony
Carrier conditions per tube for use with amax. modulation fact. of 1.0

D-C PLATE VOLTAGE 1000 max., Volts
D-C PLATE CURRENT 100 max. Milliamperes
D-C GRID CURRENT 20 max. Milliamperes
PLATE INPUT 100 max. Watts
PLATE DISSIPATION 35 max. Watts
TYPICAL OPERATION:
Filament voltage (A.C,) 7.5 Yol Volts
D-C Plate Voltage 750 1000 Volts
D-C Grid Voltage -290 =310 Volts
Peak R-F Grid Voltage 415 435 Volts
D-C Plate Current Q0 90 Milliamperes
D~C Grid Current (Approx,)** 20 17.5 Milliamperes
Driving Power (Approx,)** 7.5 6.5 Watts
Power Output (Approx.) 42 58 watts

As R-F Power Amplifier and Oscillator - Class C Telegraphy
Key-down conditions per tube without modulation #¥#

D-C PLATE VOLTAGE 1250 max. Volts
D-C PLATE CURRENT 100 max. Miiliamperes
C-C GRIC CURRENT 20 max. Milliamperes
PLATE INPUT 125 max. Watts
PLATE DISSIPATION 50 max. Watts
TYPICAL OPERATION:
Filament Voltage (A.C.) U3 Yo UoB Volts
D-C Plate Voltage 750 1000 1250 Volts
D~C Grid Voltage -175 <200 =225 Volts
Peak R-F Gr id Voltage 300 325 350 Voits
D-C Plate Current 90 °l¢} 90 Mi i iiamperes
D-C Grid Current (Approx.) ™" 20 17.5 15 Milliamperes
Driving Power (Approx.)** 5.5 5 4.5 watts
Power Cutput (Approx.) 42 58 75 Watts

Subject to wide variations depending on the Impedance of the load clrcult, High-
Impedance load clrcults require more grid current and driving power to obtain
the desired output, Low-Impedance circuits need less grid current and driving
power, but plate-circult efficlency is sacrificed, The driving stage should be
capable of delivering conslderably more than the required drlv?ng power,

© At crest of audio-frequency cycle with modulation factor of 1.0,

## Modulat [on essentlally negative ma¥ be used if the positive peak of the audlo-
frequency envelope does not exceed 115% of the carrier conditions,

INSTALLATION

The base pins of the 834 fit the standard four-contact socket
which should be installed to hold the tube in a vertical position.
The filament terminals are connected to the two large base pins; the
grid and plate leads are brought out through separate seals at the
top of the bulb (for connections, see page 8], Because of the rela-
tively heavy filament current taken by this tube, the socket should
make firm, large-surface contact with the filament base pins. Heavy,
well-soldered leads should be used for the filament-circuit wiring.

-58-



Connections to the grid and plate ieads must be flexible enough
sO that normal expansion will not place a strain on the glass at the
seals, yet heavy enough to carry the high circulating r-f current.
It is also necessary to provide a means for cooling the lead tips
and their seals, A recommended method of doing this is to increase
the radgiating surface of each lead by means of a copper clamp con-
nector having a cross-sectional area of at least 3/4 square inch.
(See page 7 for constructional details), Each lead wire should be
connected to its copper clamp before the clamp is piaced on the ter-
minal tip. ™e clamp should be slightly sprung so that it can easily
be slipped over its terminal, When the clamg is in place, carefully
tighten the smaller bolt to insure gocd electrical contact. Con-
nections should never be soldered directly to the tubc terminal tips
as the heat of the soldering operation may result in the cracking of
the lead seals. The tube terminal tips should not be used to support
coils, condensers, chokes, or other circuit parts.

The bulb becomes very hot during continuous operation so that
free circulation of air should be provided. When the 834 s operated
at frequencies higher than 60 megacycles, forced cooling of the tube
is recommendea, This may be done by means of a small electric fan.
Under any condition of operation the maximum bulb temperature should
not exceed !75°C (3479F) as measured ty a thermometer glaced against
the glass at the top of the tube, miaway between the grid and plate
leaus. Care should be taken that the tulb does not come in contact
with any metallic object nor be subjected to the spray of any liquid,
The installation of all wires and connections should be made so that
they will not be close to or touch the bulb in order to avoid punc—
ture of the glass due to peak voltage effects.

The filament of the 834 s of the thoriated-tungsten type. It
may be operated either from an a-c or a d-c source. Except where a
d-c source is necessary to avoid hum, an a-c fifament supply is gener—
ally used because of its convenience. A suitable voltmeter should be
connected permanentiy across the tube filament terminals to provide
a ready check of the filament voltage. This voltage should not vary
more than pius or minus 5% from the rated value; otherwise, a loss
of filament emission may result., When an a-c source is used, rheo-
stat control should be piaced in the primary circuit of the filament
transformer. When the apparatus in which the tube is used is idle
for short periods of time, the filament should be maintained at its
rated voltage during the "standbys".

The grid return and the plate return should be connected to the
center tap on the filament winding of the transformer, or to the mid-
point of a center-tapped resistor across the filament terminals.
When cathode-bias is used, the returns are connected to the same
points through the cathode-bias resistor. In cases where d.c. is
used on the filament, these returns should be connected to the nega-
tive filament terminai.
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The plate dissipation of the 834 (the difference between plate
input and power output!) should never exceed the maximumvalues given
under WAXINUM RATINGS and TYPICAL OPERATING CONDITIONS. These values
are indicated by a barely perceptible red color on the plate under
actual operating conditions.

Overheating of the 834 by severe overioad may decrease filament
emission. Unless the over load nas liberated a large amount of gas,
the activity of the filament can sometimes be restored by operating
the fiiament at rated voltage for ten minutes or more with no volt-
age on the plate or grid. This process may be accelerated by raising
the filament voltage to 9 volts (not higher) for a few minutes.

Heavy leads and conductors together with suitable insulation
shouild be used in ail parts of the r—f plate tank circuit so that
the losses, due to the r-f voitages and currents, may be kept at a
minimum, Since proper circuit design becomes very important at the
higher frequencies, it is essential that short, heavy leads and cir=-
cuit returns are used in order to minimize lead inductance and losses.

A d-c milliammeter in the plate circuit is necessary in order
that the plate current will always be known. Under no condition
shouid the d-c glate current exceed the maximum values given under
MAX IMUM RAT INGS and TYPICAL OPERATING CONDITIONS. In order to pre-
vent overheating due tu improper circuit adjustments, 1o overioading,
or to loss of grid bias, the plate circuit should be provided with a
protective device Ssuch as a fuse, This device should instantly re-
move the plate voltage when the d-c plate current reaches a value of
50% greater than normai,

In order that the maximum ratings given under MAXIMUM RATINGS
and TYPICAL OPERATING CONDITIONS will not be exceeded, changes in
plate and filament voltages due to |line-voltage fluctuation, load
var iation, and manufacturing variation of the associated apparatus
must be determined. An average vajue of plate and filament voltage
should then be chosen so that unver the usual voitage variations the
max imum rated voltages will not be exceeded,

When a new circust is tried or when adjustments are made, the
plate voltage should be reduced in order to prevent damage to the
tube or associated apparatus in case the circuit adjustments are
sncorrect. It is advisable to use a protective resistance of about
5000 okms in serieswiththe plate lead during such adjustments. Suvit-
able meters should be provided for measuring tube voltages and cur-
rents, In addition to their use in inoicating suitable operating
conditions, they are also of value in making initial transmitter ad-
Justments. However, to assist in the making of final adjustments
for optimum performance, it is recommended that a cathode~ray oscil-
lograph be used. Under no conditions shouid the maximum values given
under MAXIMUM RATINGS ang TYPICAL OPERATING CCNDITICONS be exceeded.

The rated plate vollage of this tube is high enough to be danger-
ous to the user. Care should be taken during the adjustment of cir-
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cuits, especially those inwhich the exposed circust parts are at the
high d-c plate potential.

APPLICATION

As a Class B radio-frequency amplifier, RCA-834 should be used
as shown under MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS. In
this service the plate is supplied with unmodulated d-c voltage and
the grid i%'excited by r-f voltage modulated at audio freguency in
one of the preceding stages. It is important to note that in this
service the plate dissipation is greatest when the carrier is un-
modulated. The plate dissipation, therefore, should not exceed 50
watts for unmodulated carrier conditions, When the 834 is used as a
Class B r-f amglifier, plate voltage as high as 1250 voits may be
used provided the d-c plate current is reduced so that the maximum
plate-input rating of 75 watts is not exceeded. Likewise, the d-c
plate current may be raised to ICC miiliamperes, provided the plate
voltage is reduced so thai the maximum input rating is not exceeded.
Grid bias for the 834 in Class B service should be obtained from a
battery or other a-c source of good regulation. It should not be ob-
tained from a high-resistance supply such as a grid leak, nor from a
rectifier, wunless the latter has exceptionally good voltage regula-
tion,

As a plate modulated Class C radio-frequency amnplifier, the B34
should be used as shown under MAXIMUM RATINGS and TYPICAL CPERATING
CONDITIONS, Grid bias for this service may be obtained from a grid
leak of about 15C0C ohms (15-watt sizel, from a suitable combination
of yrid leak and fixec supply of gooc regulation, or from a cathode-
bias resistor suitably by-passed for audio and radio freguencies.
The combination method is particulariy desiracvle because distortion
effects are minimized by bias-supply compensation. Since the grid-—
bias voltage for Class C service is not particularly critical, cor-
rect adjustment may be obtained with values differing widely from
those indicated for this service.

As a Class C radio-frequency amplifier and oscillator for tele-
graph service, RCA-£34 may be used as shown under MAXIMUM PATINGS
and TYPICAL CPERATING CCNDITICNS. Grid bias for this service may be
obtained from a grid leak of 1000C onms, froma battery, froma recti-
fier, or from a catnode-bias resistor (preferably variable) suitably
by-passed for radio frequencies. Tne cathode-bias method is advan-
tageous due to the fact that the 3rid bias is automatically regulated
in direct proportion to the sum of the plate and grid current and
that there is little chance of the piate current becoming dangerously
high, even if the r-f grid excitation is removed. The grid—leak bias
method has the advantage of simplicity and of automatically biasing
the grid in proportion to the excitation voltage available, Special
care must be observed with the use of the latter system because the

accidental removal of the excitation will cause the grid bias to fall
to 2ero so that the plate current, and consequentiy the plate dissi-
pation, will rise to excessive values. The use of a protective de-

vice designed tc open the plate circuit on excessive rises of plate
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current will minimize the danger of overload (see INSTALLATION).
Since the grid-bias voltage for Class C service is not particularly
critical, correct adjustment may be obtained with widely different
values.

The d-c grid current will vary with individual tubes. Unger
any condition of operation, the maximum value should not exceed 20
milliamperes.

RCA-834 may be operated at maximum ratings in all classes of
service at frequencies as high as 100 megacycles. The tube may be
operated at higher frequencies provided the maximum values of plate
voltage and power input are reduced as the frequency israised (other
maximum ratings are the same as shown under MAXIMUM RAT INGS and TYPi-
CAL OPERATING CONDITIONS), The tabulation below shows the highest
percentage of maximum plate voltage and power input that can be used
at 100, 170 and 350 Mc for any class of service. Special attention
should be given to adequate ventilation and the maintenance of normal
ambient temperatures at these frequencies. See INSTALLATION.

FREQUENCY 100 170 350 Megacycles

PERCENTAGE of MAX,
RATED PLATE VOLTAGE 100 max. 75 max. 50 max. Per Cent
and PLATE INPUT

With the grid connected to the plate through the shortest possi-
ble connection, the resonant frequency of the grid-plate circuit is
approximately 500 megacyclies and the power output approximately zero.

If more radio-frequency power output isrequired than can be ob-
tainea fromasingle 834, the push-pull or the parailel connection may
be used. For example, two tubes connected in push-pull or in parallel
wili give approximately twice the power output of one tube. The parai-
lel connection requires no increase in exciting voltage; the push-
pull connection requires twice the r-f excitation necessary to drive
a single tube. With either connection the driving power required is
approxinately twice that for single-tube operation while the grid
bias is the same as for a single tube., The push-pull arrangement has
the advantage of cancelling the even-order harmonics from the output
and of simplifying the balancing of high-frequency circuits. When
two or more RCA-834's are operated in parallel, a non-inductive re-
sistance of 10 to 100 ohms should be placed in series with the grid
lead of each tube, close to the socket terminal, toprevent parasitic
osciliations,
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838
Class B Modulator, R-F Power Amplifier, Oscillator

RCA-838 is a three-electrode type of tube designed primarily
for use as a zero-bias Class B audio-frequency power amplifier. The
grid is designed so that the amplification factor of the tube varies
with the amplitude of the input signal. This feature facilitates
the design of Class B ampiifiers to give high output with low dis-
tortion. In Class B audio service, two tubes of this type are capa-
ble of giving an output of 260 watts with less than 5% distortion.
The 838 may also be used as a radio-frequency power amplifier and
oscillator at maximum ratings €or frequencies as high as 30000 kilo-
cycles, For any ciass o° service, the maximum plate dissipation of
RCA-838 is 100 watts,

CHARACTERISTICS
FILAMENT VOLTAGE (A.C. or D.C.) 10 Volts
F ILAMENT CURRENT 3.25 Amperes
DIRECT INTERELECTRODE CAPAC TANCES (Approx.):
Grid-Plate 8 ppf
Grid-Filament 6.5 uuf
Plate-Filament 5 upf
8ULB T-18

BASE (For connections and tube dimensions, smepage 8) Jumbo 4-Large Pin
MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS

As A-F Power Amplifier and Modulator - Class B

D-C PLATE VOLTAGE 1250 max. Volts
MAX,-SIGNAL D-C PLATE CURRENT® 175 max. Milliamperes
MAX.-SIGNAL PLATE INPUT® 220 max. Watts
PLATE DISSIPATION® 100 max. Watts

TYPICAL OPERATION:
Unless otherwise¢ specified, values are for 2 tubes

Filament Voltage (A.C.)%° 10 to Volts

0-C Plate Voltage 1000 1250 Volts

D-C Grid volitage 0 0 Volts

Peak A-F Grid-to—Grid voltage 200 200 Volts
lero-Sig. D=C Plate Current 106 148 Milliamperes
Max.-Sig. D=-C Plate Current 320 320 Mitliamperes
Load Resistance (Per tube) 1725 2250 Ohms
Effective Load Res. (Plate-to-plate) 6900 9000 Ohms
Max.-Sig. Oriving Power (Approx.) 7 1.5 watts
Max,.-Sig., Power Output (Approx.)# 200 260 Watts

® Average over any asudio-frequency cycles.

Approrimately 4% harmomic distortion.

% gr14g voltages are given with respect to the mid-point of fllament opersted on
a.c. If 4.c. 18 used, «ach stated value of the grid voltage should be de-
creased by 5.0 volta and the circult returns made to the negative end of the
filament.

-65-



As R-F Power Amplifier - Class B Telephony
Carrier conditions per tube for use with a max. modulatson factor of 1.0

D-C PLATE VOLTAGE

D-C PLATE CURRENT

R-F GRID CURRENT

PLATE {iNPUT

PLATE DISSIPATION

TYPICAL OPERATION:
Filament voltage (A.C.)°°
D-C Plate voltage
D-C Grid volitage
Peak R-F Grid voltage
D-C Plate Current
D=C Grid Current (Approx.)**
Driving Power tApprox,)** ©
Power Qutput {Approx. )

10

1000

0
70
130
15
8
40

1250
150
6
150
100

10
1250
0
60
106
15
6
42.5

max.
max.
maX.
max.
max.

Volts
Milliamperes
Amperes
Watts

watts

volts
volts
volits
voits
Milliamperes
Milliamperes
watts
watts

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

Carrier conditions per tube for use with a max. modulation factor of 1.0

O-C PLATE VOLTAGE

O=C PLATE CURRENT

D=-C GRID CURRENT

R-F GR1D CURRENT

PLATE INPUT

PLATE DISSIPATION

TYPICAL OPERATION:
Filament Voltage (A.C.)
D~C Plate Voltage
D-C Grid Vvoltage
Peak R-F Grid Voltage
D=C Plate Current
D~C Grid Current (Approx.)**
Oriving Power (Approx.)**
Power Output (Approx.)

10
750
-100
220
150
60
14
65

1000
175
70
6
175
67

o]
1000
=135
255
150
60
16
100

max.
max.
max.
maX.
max.
max.

Volits
Milliamperes
Milliamperes
Amperes
watts

watts

Voits
volts
Volts
Volts
Milliamperes
Milliamperes
Watts
Watts

As R-F Power Amplifier and Oscillator - Class C Telegraphy
Key-down conditions per tube without modulation $#

D-C PLATE VOLTAGE
D=C PLATE CURRENT
D—C GRID CURRENT
R—-F GRID CURRENT
PLATE [INPUT

PLATE DISSIPAT ION
TYPICAL OPERAT I ON:

Filament voltage (A.C.) 10
0-C Plate voltage 750
D-C Grid voitage -80
Peak R-F Grid voltage 190
O=C Plate Current 150
D-C Grid Current (Approx.)** 30
Oriving Power (Approx.)** 6
Power Output (Approx., ) &
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10
1000
-8
195
150
30
6
100

1250
175
70
7.5
220
100

10
1250
-90
200
150
30
6
130

max.
max.
max.
max.
nax,
mnax.

volts
Milliamperes
Milliamperes
Amperes
watts

watts

voits
volts
volts
volts
Miliiamperes
Milliamperes
watts
watts



*¥ SubJect to wide variations depending on the impedance of the ioad circuit. High=
impedance load circuits require more grid current and driving power to obtain
the desired output. Low-impedance circults need less grid current and driving
power, but plate-circuit efficiency 1s sacrificed. The driving stage should
have 4 tank circuit of good regulation and should be capable of delivering con-
alderably more than the required driving power,

## Modulation essentially negative may be used if the positive peak of the audio-
frequency envelope does not exceed 1156% of the carrjer conditions.

% At crest of audio-frequency cycle.
INSTALLAT ION

The base pins of the RCA-B38 fit the standard transmitting four-
contact socket, such as the RCA type UT-541, The socket shouid be
installed so that the tube will operate in a vertical position with
the base down. If the tube is subjected to vibration or shock, a
shock-absorbing suspension must be employed. Because of the rela-
tively heavy filament current taken by this tube, the socket should
make firm, large-surface contact with the filament-base pins. Heavy,
well-soldered leads should be used for the filament—circuit wiring,

The bulb of this tube bYecomes very hot during continuous oper-
ation. Free circulation of air, therefore, should be provided. Care
should be taken that the bulb does not come in contact with any me-
tallic object nor be subjected to the drops or spray of liquid., The
installation of all wires and connections shouldbe made so that they
will not be close to or touch the bulb in order to avoid puncture of
the glass due to peak voltage effects.

The filament of the 838 is of the thor iated-tungsten type. 1t
may be operated either from an a-c or a d-c source. Except where a
d-c source is necessary to avoid hum, an a-c filament supply is gener—
ally used because of its convenience, Avcitmeter should be connected
permanent ly across the filament terminals to provide a ready check
of the filament voltage. This voltage should not vary more than pius
er minus 5% from the rated value. Deviation from the rated voitage
may result in a loss of filament emission, When an a-c source is
used, rheostat control should be placed in the primary circuit of
the filament transformer, When the apparatus in which the tube is
used is idle for periods not exceeding two hours, the filament should
be maintained at its rated voltage during the "standbys".

The grid return and the plate return should be connected to the
center tap on the filament winding of the transformer, or to the mid-
point of acenter-tapped resistor across the fiiament terminais. When
cathode-bias 15 used, the returns are connected to the same points
through the cathode-bias resistor, In cases where d.c. is used on
the filament, these returns should be connected to the negative fila-
ment terminal.

The plate dissipation of the RCA-838 (the difference between
plate input and ptower output) should never exceed the values given
under MAXIMUY RATINGS and TYPICAL CFERATING CONDITICAS. The maximum
values are indicated by a tarely perceptibie red color on the glate
under actual operating conditions,
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Overheating of the 838 by severe over load may decrease filament
emission, Uniless the overload has ligerated a large amount of gas,
the activity of the filament can sonetimes be restored by operating
the filament at rated voltage for ten minutes or more with no voit—
age on the plate or grid. This process may be accelerated by raising
the filament voltage to |2 volts (not higher) for a few minutes.

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

In order to prevent overheating due to improper circuit adjust-
ments, of to overloading, the plate circuit should be provided with
a protective device such as a fuse, This device should instantly
remove the plate voltage when the d-c plate current reaches a value
50% greater than normal.

Heavy leads and conductors together with suitable insulation
should be used in all parts of the r-f plate tank circuit so that
the losses, due to the r-f voltages and currents, may be kept at a
minimum, The importance of minimizing these losses increases at the
higher frequencies,

In order that the maximum ratings given under MAXIMUM RATINGS
and TYPICAL OPERATING CONDITICNS will not be exceeded, changes in
plate and filament voltages due to |line-voltage fluctuation, I|oad
variation, and manufacturing variation of the associated apparatus,
must be determined. An average value of plate and filament voitage
should then be chosen so that under the usual voltage variations the
max imum rated voltages will not be exceeded.

When a new circuit is tried or when adjustments are made, the
plate voltage should be reduced in order to prevent damage to the
tube or associated apparatus in case the circuit ad justments are in-
correct. It is advisable to use a protective resistance of about
3000 ohms sn series with the plate lead during such adjustments.

The rated plate voltage of this tube is high enough to be danger~
ous to the user. Great care should be taken during the adjustment of
circusts, especially those in which the exposed circuit parts are at
high d-c plate potential.

APPLICATION

As a Class B modulator or audio-frequency amplifier, two B38's
are used in a balanced circuit, each tube conducting only half the
time. The d-c plate current should never exceed 175 milliamperes per
tube. Due to the zero-grid bias characteristic of the 838, grid cur-
rent is drawn on any input signal., Therefore, the input transformer
can be designed for operation wunder approximately wuniform loading
conditions to give excellent frequency response. It shouild also be
designed to handle the required input power for a strong signal. The
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output transformer should be designed so that the resistance load
presented by the modulated Class C amplifier is reflected as a plate-
to-plate load of 7600 ohms in the Class B stage for the !000-voit
conditions. If an output transformer efficiency of 90 per cent is
assumed, two 83€'s operated under conditions shown for a 1000-voit
ptate supply are capable of modulating 100% an input of 360 watts
to a Class C r—f power amplifier. Since two 838's will modulate 360
watts, a convenient Class C stage amplifier wouid be one operating
at 2000 volts and 180 milliamperes. These conditions represent a
resistance of approximately 11110 ohms. The ratio of the output
transformer is then I11J10 +7600, or 1 to 1,21, step—up. The trans-
former should be designed with a core sufficiently large to avoid
saturation effects which would impair the quality of the output. If
the secondary is to carry the d-c plate current of the modulated
amplifier, the core should be made larger and inciude an air-gap to
compensate for the d-c magnetization current., Because of the unusual
design of the 838, it can be operated with zero bias on the grid in
Ciass B service. With zero-bias operation, the grid circuit should
be connected directly to the filament (see INSTALLATIONI),

In special cases where it is desirable to keep the audio-fre-
quency distortion of the Ciass B a-f amplifier or modulator to a
value lower than 4%, the use of a small amount of grid-bias voltage
is advantageous. Typical operating conditions are approximately the
same as those for zero-bias operation, With a plate-supply voltage
of 1250 volts, the exceptions are: grid-bias voltage, -15 volts;
peak a—f grid voitage, 105 voits; and zero-signal d-c plate current,
25 miiliamperes f{per tube!l.

As a Class B radio-frequency amplifier, RCA—B38 should be used
as shown under MAXIMUM RATINGS and TYP{CAL CPERATING CONDITIONS. In
this service the plate is supplied with unmodulated d—c voltage and
the grid is excited by r-f voltage modulated at audio frequency in
one of the preceding stages. It is important to note that for Class
B r—f operation the piate dissipation is greatest when the carrier
is unmodulated. The plate dissipation, therefore, should not exceed
100 watts for unmodulated conditions. Grid bias can be obtained in
the same manner as for Class B a-f service.

As a plate-modulated Class C radio-frequency amplifier, RCA-838
may be used as shown under MAXIMUM RAT INGS and TYPICAL OPERATING CON-—
DITIONS. Grid bias for this service may be obtained from agrid leak
of about 3000 ohms (50-watt size), from a battery, from a rectifier,
or from a cathode-bias resistor (preferably variable) suitably by—
passed for audio and radio frequencies. The grid-leak-bias method
is particulariy useful in this service because it has the advantage
of simplicity and of automatically biasing the grid in proportion to
the excitation voltage available. With the grid-leak method, even
when the grid excitation is accidently removed, the probability of
tube damage is smali because of the high amplification factor of the
tube and its resultant low zero-bias plate current. Since the grid-
bias voltage for Class C service is not particularly critical, cor-
rect adjustment may be obtained with widely different values.

¢
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As a Class C r—f amplsfier for telegrath service, RCA-528 may
be operated as shown under MAXIMUM RATINGS and TYPICAL OPEKATING CON-
DITIONS, Grid tias for this service can be obtained in the sane
manner as for plate-moduiated Class C r-f service,

The d-c grid current will vary with individual tubes. Under any
condition of operation the maximum value should not exceed 70 miilli-
amperes,

RCA-836 may be used at maximum ratings at frequencies as high as
30 mc. Although the general use of this tube is not recommended
above 30 mc,, it is feasible to operate the tube in carefully-tuned
and well-designea trial circuits at the higher frequencies provided
the plate voltage is reduced in accordance with the following table.
At these frequencies, special attention should be given to adequate
'ventilation and the maintenance of normal amtient temgeratures.

FREQUENCY 30 60 90 Negacycles
PLATE VOLTAGE (Max,)
Class 8 Telephony 1250 800 600 Volts
Class C Telegraphy 1250 800 600 Volits
Class C Telephony 1000 650 45C Volts

If more power output is required than can be obtained from a
single 838, the push-pull or the parallel connection may be used.
For example, two tubes connected in push—pul! or in parallei will
give approximately twice the power output of one tube. The paraliel
connection requires no increase in exciting voltage; the push-pull
connection requires twice the r-f excitation necessary to drive a
single tube. With either connection the driving power required is
approximately twice that for single-tube operation while the grid
bias is the same as for a single tute. The push-pull arrangement has
the advantage of cancelling the even-order harmonics from the output
and of simglifying the batancing of high-frequency circuits. When
two or more RCA-838's are operated in parallel, a non-inductive re-
sistance of 10 to 100 ohms should be placed in series with the grid
lead of each tube, close to the socket terminal, to prevent parasitic
oscillations,
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850

Screen Grid R-F Power Amplifier

The KCA-8SO is a screen 3rid tube tor use primarily as a radio-
frequency amplifier at frequencies up to 13 megacycles. Its control
grid is brought out through the separate seal at the top of the bulb.
heutralization to prevent teedback and self-oscillation is generally
unnecessary when this tube 18 used in adequately shielded circuits.

CHARACTERISTICS

FILAMENT VOLTAGE (A.C. or D.C.) 10.0 Volts
FILAMENT CURRENT 3.25 Amperes
AMFLIFICATION FACTCR 5SSO
MUTUAL CCNDUCTANCT

(For plate current of 19.5 ma.) 2750 Micromhos
GRID- PLATE CAPACITANCE 0.25 max. ppf
INPUT CAPACITANCE 17 puf
OUTPUT CAPACITANCE 25 pp f
BULB (For dimensions, see page 8O) T-18

CAP (For connection, see page 78) Medium Metal
BASE (For socket connections, see page 78) Jumbo 4-large Pin

MAX IMUM RATINGS and TYPICAL OPERATING CONDITIONS
As R=F Power Amplifier - Class B (Telephony)

Carrier Conditions, for use

with a Nodulatson Factor up to 1.0

D~C PLATE VCLTAGE 1250 max. Volts
D-C PLATE CURRENT 150 max. Milliamperes
PLATE DISSIPATION 10O max. Watts
3CRFEN DISSIPATION 10 max. Watts
R-F GRID CUKRRENT 6 max. Amperes
TYPICAL CPERATION:
Filament Voltage (A.C.) 10 1C Volts
D-C Plate Voltage 1000 125C Volts
Screen Voltage (approximate) 175 175 Volts
Grid Voltage fapproximate) -13 -13 Volts
D-C Flate Current 100 11C Milliamperes
Peck Power Output (approximate) 120 16C Watts
Carrier Power Cutput (approximate) 30 40 Watts

As Plate-Modulated R-F Power
Carrier Corastsons, for use

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

D-C FLATE VOLTAGE 100C max. Volts

D-C PLATE CURRENT 150 max. Milliamperes
PLATE DISSIPATICN 70 max. Watts

SCREEN DIZSIFATION 7 max. Watts

R-F GRID CURRENT 6 max. Amperes

D.C GRID CURRENT 4C max. Milliamperes

—73-



TYPICAL GPERATICN:

¥1lament Voltage (A.C.) 10 10 Volts
D-C Plate Voltage 750 1000 Volts
Screen Voltage (approximate) 125 140 Volts
Grid Voltage (approximate) -10C -100 Volts
D-C Plate Current 140 125 Milliamperes
D~C Graid Current?* 10 4C Milliamperes
Driving Power?* 10 10 Watts
Power Cutput (approximate) SC 65 Watts

As R-F Power Amplifier and Oscillator - Class C (Telegraphy)
{Kkey Down Conaitions)

D-C PLATE VOLTAGE 1250 max. Volts
ND-C PLATE CURKENT 175 max. Milliamperes
PLATE DICGIPATION 100 max. Watts
SCREEN DI3SIFATICN 10 max. Watts
PLATE INFU1 22C max. Watts
R-F GRID CURKENT 7.5 max. Amperes
D-C GRID CURRENT 40 max. Milliamperes
TYPICAL CPERATION:
Filament Voltage (A.C.) 1C 10 10 Volts
D-C Plate Voltage 75C 100C 1250 Volts
Screen Voltage (approximate) 175 175 175 Volts
Grid Voltage (approximate) -15C -150 -15C Volts
D-C Plate Current 160 160 160 Milliamperes
D-C Grid Current* 35 35 35 Milliamperes
Driving Power* 1C 10 10 Watts
Power Output (approximate) S5 100 13C Watts

*Subject Lo wlde varlaticns depending on the impedance of the load clrcult. High
jmpedance load clrcults require more grid current aud driving power Lo odtain the
desired output. Low Impedance circults need less grid current and driving power,
but plate circult efficlency Is sacrificed. Tre driving stage should have & tank
circult of good regulatlon and should be capable of dellvering conslderably more
than the reguired driving power.

INSTALLATION

The base pins of the RCA-85C fit the standard four-contact sock-

et. A clip 1s used for connection to the control-grid cap. The
socket should bte instclled so that the tube will operate in a verti-
cal position. If the tube 1s subjected to vibration or shock, a

shock-absorbing suspension must bte emploved.

The bulb of this tube becomes very hot during continuaus opera-
tion. Free circulation of air, therefore, should be providecd. If
it is necessary to mount cn 85C 1n a place where natural ventilation
is poor, forced air cooling should te used. Care should be taken
that the bulb does not come in contact with any metallic object nor
be subjected to the drops or spray of liquid. The installation of
all wires and connections should be made to allow at least several
inches of free space around the tube in order to avoid puncture of
the glass due to peak-voltage effects.
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The filament of the 850 should be operated preferably from an
a-c source, although a d-c supply may be used. A voltmeter should
be connected permanently across the filament circuit at the socket
terminals so that the filament voltage can be maintained at 10 volts,
This voltage should not vary more than plus or minus f{ive per cent
from the rated value. When an a-c source is used, rheostat control
should be placed in the primary circuit of the filament transformer.
Deviation from the rated voltage may result in a loss of filament
emission. In radio transmitters during "standby" periods, the fila-
ment should be maintained at its rated voltage.

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

Overheating of the 850 by severe overload may decrease filament
emission. Unless the overload has liberated a large amount of gas,
the activity of the filament <can sometimes be restored by operating
the filament at rated voltage for ten minutes or more with no volt-
age on the plate, screen, or grid. This process may be accelerated
by raising the filament voltage to 12 volts (not higher) for a few
minutes.

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

Heavy leads and conductors tojether with suitable insulation
should be used 1n all parts of the r-f plate tank circuit, in order
that the losses, due to the r-f voltages and currents, be kept at a
minimum. These losses are especially troublesome at the higher fre-
quencies.

The screen voltage for this tube may be obtained either from a
separate source or from the plate supply through a series resistance
of 50-watt rating. “hen the series—resistance method 1s wused, the
value of the series resistance should be chosen to reduce the high-
voltage supply to a screen voltage approximately one-sixth to one-
fourth the plate voltage. A d-c milliamreter should be used in the
screen circuit so that the screen current, and consequently the
screen dissipation, can always be known. The screen shtould never be
allowed to attain a temperature corresponding to more than a dull
red color (approximately 10 watts dissipation). The followiny tabu-
lation gives the minimur values of resistance (ohms) for various
supply voltajes,.

SUPPLY VOLTS 500 750 10CC 125C
SERIES RESISTOR (Chms) 7000 15000 2500C 40000

Tre resistance method for obtaining screen voltage 18 generally
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to be preferred since it serves to maintain the proper screen cur-

rent. With this method, howevar, it is important that the high-volt-
age-supply switch be opened before the filament circuit is opened;

otherwise, full supply voltage will be placed on the screen. If the

screen voltage is obtained from a separate source, or from a poten-

tiometer, plate voltage should be applied before the screen voltage

or simultaneously with it; otherwise, with voltage on the screen
only, screen current may be large enough to cause excessive screen
dissipation.

A protective device should be placed 1i1n the common negative
plate and screen lead of the RCA-85C to prevent the tute from draw-
ing excessive plate and screen current. This device should prefera-
bly open the high-voltage supply when the d-c plate current and d-c
screen current reach a value 50 per cent greater than normal.

Adequate shielding and isolation of the input circuit and the
output circuit are necessary if optimum results are to be obtained.
The impedance between the screen and filament must be kept as low as
possible by thke use of a by-pass condenser. This condenser should
have a voltuge break-down rating hkigh enough to withstand the full
plate voltage of the tube. The capacity value of the condenser will
depend upon circuit design. See APFLICATICN.

In order not to exceed the maximum ratings given under MAXIMUM
RATINGS and TYPICAL OPERATING CCNDITICNS, changes in plate and fila-
ment voltages due to line-voltage fluctuation, 1load variation, and
manufacturing variation of the associated apparatus must be deter-
mined. An average value of plate and filament voltage should then
be chosen so that wunder the usual voltage variations, the maximum
rated voltages will not be exceeded.

When a new circuit s being tested or when adjustments are
beiny made, the plate voltage shoula be reduced in order to prevent
damage to the tube or associatea apparatus n case the circuit ad-
justments are sncorrect. It i1s advisable to use a protective resist-
ance of about 3000 ohms in series with the common negative plate ana
screen lead during such adjustments.

The rated plate voltage of this tube 1s high enough to be ex-
ceedingly dangerous to the user. The greatest care should be taken
when handling or adjusting circuits, especially those in which the
plate tank coil and condenser are at the d-c plate potential.

APPLICATIONR

As a Class B or a Class C radio-frequency amplifier, the RCA~
85C may be used as shown under MAXIMUM RATINGS and TYPICAL CPERATING
CONDITICNS.

In Class B radio-frequency service, the plate 1s supplied with

unmodulated d-c voltage and the grid is excited by r-f voltage modu-
lated at audio frequency 1n one of the preceding stages. The plate
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dissipation should not exceed 100 watts for unmodulated carrier con-
ditions.

Grid bias for the 850 as a Class B r-f amplifier should be ob-
tained from a battery or other d-c source of good regutation. It
stould not be obtained from a high-resistance supply such as a grid-
leak, nor from a rectifier, unless the lattar has exceptionally good
voltage regulation. For Class C ftelegraph) service, grid bias may
be obtained from a grid leak of about 50CC ohms, from a battery,
from a rectifier of good regulation, or from a self-biasing resistor
(preferally variable) by-passed with a suitable condenser. The self-
tiasing mettod 1s especially desirable due to the fact that the grid
bics 1s cutoraticaliy regulated and that there is little chance of
the plate current becoring dangerously high either with or without
r-f grid excitation. When the grid-leak method of obtaining grid
bias 1s used, Lias 1s on the tube only when r-f grid excitation is
applied. Since yrid-bias values are not particularly critical, cor-
rect circuit adjustment may te ottained with widely different values.
For Class C (telephone) service, fixed bias 1s recommended because
it eliminates the problems of degeneration caused by a-c voltage
variation developed across the biasing system.

The d~c¢ grid current will vary with individual tubes. Under any
condition of operation, the maximum value stould not exceed 40 milli-
amperes.

RCA-85C may be operated at full input at frequencies up to 13
megacycles (23.5 meters). The tube may be used at frequencies as
high as 3C megacycles (10 meters) with reduced input. When thke 850
is operated at frequencies in excess of 13 mc., the plate voltage,
plate current, plate dissipation, and d-c grid current should be re-
duced as the frequency 1s raised, so that at 30 mc., these values
will be less than gpproximately 5C per cent of the MAXIMUM RATINGS,

If mure power output s required than can be obtained from a
single 85C, two of these tubes may be used either in parallel or in
push~pull. The parallel connection provides aprroximately twice the
power output of a single tube wittout an increase in exciting volt-
age, while the push-rull connection g:ves twice tlte output but re-
quires twice the r-f excitation voltage; with either connection.the
grid bias 18 the same as for a single tube. The push-puil arrange-
ment 1s advantageous 1n reducing the shunting effect of the inter-
electrode capacities, inasmuch as these capacities are in series.
This reduction is especially desirable when the tubes are operated
at the higher frequencies.

When two or more RCA-850's are operated in parallel, u non-in-
ductive resistance of 1C to 10C ohms should be placed in series with
the grid lead of each tube, close to the socket terminal, to prevent
parasitic oscillations.

As a plate-moaulated amplifier, the 85C 1s capatle of beirg mod-
ulated 10C per cent. Best results can usually be oktni:ned by using

=77~



a separate source of screen voltuge of agbout one-sixth of the plate

voltage. The screen voltage should be modulated with the plate volt-
age so that the percentage changes 1n both voltages are approximate-

ly equal. This can be done by connecting the screen to a separate

winding on the modulation transformer or, through a blocking condens-
er, to a tap on the modulation transformer or choke. In the 1latter

case an a-f choke should be connected in the screen-supply lead.

The series-resistance method for supplying the screen voltage
to the modulated tube may also be used, provided the screen is con-
nected through the series resistor directly to the unmodulated d-c
voltage supply.

The screen by-pass condenser should be about O.{ uf. Values
larger than this may cause excessive a-{ by-passing; smaller values
may, depending on circuit layout, frequenc, gain, and desired fideli-
ty, cause excessive r-f feed bacl trom plate to graid.

As an oscillator, the 850 should have 1ts cscreen connected the
same as in amplifier operation.

Tube Symbol and Top View of Socket Connections

L - - = GRID-METAL TOP CAP
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866

Half-wave Mercury-Vapor Rectifier

RCA-866 is ahalf-wave, mercury-vapor rectifier tube of the hot-
cathode type. It is intended for use in high-voltage rectifying de-
vices designed to supply d-c power of uniform voltage. In single~
phase circuits, fuli-wave rectification is accompiished by using two
B866's.

CHARACTERISTICS

FILAMENT VOLTAGE {A.C.! 2.5 Volts
FILAMENT CURRENT 5.0 Amperes
PEAK INVERSE VOLTAGE *

For ambient temp. of 0° to 50°C 7500 max. Volts
PEAK PLATE CURRENT 1.0 max. Ampere
AVERAGE PLATE CURKENT 0.25 max., Ampere
TUBE VOLTAGE DROP (Approx,) 15 volts
BULB (For dimensions, see page £2) S=19
CAP (For connection, see page 821} Medium Metal
BASE (For socket connections, see page 82) Medium 4-Pin Bayonet

* For supply frequency up to (50 cycles.,

INSTALLAT 1 ON

The base pins of the 866 fit the standard four-contact socket
which shouid be instalied to hold the tube in a vertical position
with the base down, Only a socket making very good filament contact
and capable of carrying 5 amperes ccntinuously should be used with
the 866.

The ambient temperature of the £66 should be maintained between
€°C (329 and 50°C (1229F). The ambient temperature is the tempera-—
ture of the air which comes in contact with the tube and carries off
the heat, This temperature is to be measured by means of several
thermometers placed at a distance of one-half inch from the base. if
the tube is used in a location where the circulation of air is re-
stricted, the temperature should be taken adjacent to the filament
base and with the thermometer shielded so that the effects of direct-
radiated heat are eliminated, When operated under load, the B66 has
a characteristic biue glow, In service, the bulb will eventually
darken, This darkening is normal and is not an indication of the end
of tube life,

The filament of the 866 should be allowed to come up to oper-

ating temperature before the plate voltage is applied. For average
conditions, the delay should be apprcximately 30 seconds,
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Filter-Constants Table for Use with RCA-866

CHCKE INPUT
MAX. D_C ONE-SECTION FILTER | MAX,D-C
A-C INPUT VOLTS OUTPUT MIN. | MAX, CON_ LOAD
CIRCUIT (RMS) \OLTS CHOKE PENSER CURRENT
TO (L) (c) AMPERES
FILTER HENRYS uf
SINGLE~ FHASE 2650 mxx. per tube 2385 6.0 1.6 0.5
TULL-WAVE 2000 fer tube 1800 4.9 1.8 0.5
(2-tubes) 1500 Por tube 1350 3.3 2.8 0.5
1000 per tube 200 2.1 4.2 0.5
SINGLE-PHASE 5300 max, totsl a0 12.0 o.e 0.5
FULL-WAVE 4500 totsl 4060 10.0 1.0 0.5
(4-tubes) 4000 total 3600 8.4 1.2 0.5
3000 total 2700 6.8 1.5 0.5
THREE-PHASE 3065 mx, per 1 3586 2.2 1.8 0.75
?Al{;gyi 2500 ;r 155 2006 1.7 2.4 0,78
3-tubes) 2000 por leg 2340 1.0 3.0 0,75
1500 per leg 175 0.8 4.0 0.7%
THREE=PHASE 3065 mxx. per leg e 1.5 0.7 1.5
PARMLLEL 2500 per leg 25 1.2 0.9 1.5
(et 2000 per leg 2340 1.0 1.1 1.5
1500 per leg 1750 0.7 15 15
3065 max. per leg 7175 1.5 0.84 0,75
B ASE 2500 F b 5850 1.2 0.9 0.78
(6~tubes) per leg 4680 1.0 1.0 0,78
1500 per leg 3510 0.8 1.3 0.75
2650 max, per tube 3000 - - 0.25
e 2000 por tube 2260 = = 0.8
(2-tubes) 1500 per tube 1700 - - 0.25
OCandenser Tnput 1000 per tube 1150 = = 0.25

® Baged on 80-cycle a=-c voltage supply.
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954

Detector, Amplifier Pentode
{Acorn Type)

The G54 is a heater-cathode type of pentode designed primarily
for radio amateurs and exper imenters working with wavelengths as
short as 0.7 meter. As an r-f amplifier at awavelength of one meter,
the 954 is capable of gains of three or more in circuits of conven-
tional design. Higher gains are, of course, attainabie at longer
wave lengths, Operation at short wavelengths is made possibie by
means of wunconventional tube structure having small size, close
electrode spacing, and short terminal connections.

CHARACTERISTICS

HEATER VOLTAGE (A.C. or D.C.) 6.3 Voits
HEATER CURRENT 0.1% Amper e
DIRECT INTERELECTRODE CAPACITANCES:
Grid-Plate (with shield baffle) 0.007 max. ppf
Input 3 ppf
Output 3 ppf
BULB (For dimensions, see page £6) Special
TERMINAL MOUNT ING (For connections, see page 89) Special

MAX IMUM RATINGS and TYPICAL OPERATING CONDITIONS

As Amplifier - Class A

D-C PLATE VOLTAGE 250 max. Volts
D-C SCREEN (Grid No.2) VOLTAGE 100 max. Volts
D-C SUPPRESSOR (Grid No.3) VOLTAGE 100 max. voits
TYPICAL OPERATION AS R-F AMPL IF IER:
D-C Plate Voltage 90 250 volits
D-C Screen Voltage 90 100 vVolts
D-C Grid voltage =3 -3 voits
Suppressor Connected t0 cathode at socket
Plate Current 1.2 2.0 Milliamperes
Screen Current 0.5 0.7 Milliampere
Amplification Factor 14CO Greater than 2000
Plate Resistance 1.0 Greater than 1.5 w™egohms
Mutual Conductance 1100 1400 Micromhos

As Detector

D-~C PLATE VOLTAGE 250 max. volts
D-C SCREEN (Grid No.2) VOLTAGE 100 max. voits
D~C SUPPRESSOR (Grid NO.3) VOLTAGE 100 max. Volts
TYPICAL OPERATION AS BIASED DETECTOR:
D-C Piate-Supply Volitage 250 volts
D-C Screen voitage 100 voits
D~C Grid voltage (Approx.) -6 Volts
Suppressor Connected to cathode at socket
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Piate Current Adjusted to 0.1 ma, with no input signal
Plate Load* 25C000 Ohms, or Equivalent Impedance

for resistance load, voltage at the plate wlll be less than the plate-supply

volta?e by an amount equal to the voltage drop In the toad reslstor caused by
the plate current,

INSTALLATION

The termsnals of the G54 require a special method of mounting
by means of clips supplied with each tube. The two small clips are
for the control grid and the plate terminai at the bottom and top of
the bulb, respectively. The five large clips may be fastened to a
supporting insulator. For minimum losses, it is desirable to clip
circuit parts directly to the controi-grid terminal and to the plate
terminal. Since the circumferential tube terminals are located sym-
metrically, a stop of insulating material should be placed between
the screen clip and the suppressor clip so that the cathode terminal
will prevent insertion of the heater terminals in the screen and
suppressor clips. This stop is identified or the Terminal Mounting
Template fpage 89} as Alignment Plug. Do not attempt to solder con-
nections to the terminals. The heat of the soldering operation s
almost certain to crack the bulb seal.

The heater is designed to operate on either a.c. or d.c. When
a.c. is used, the winding which supplies the heater circuit should
operate the heater at its recommended value for full-ioad operating
conditions at average |ine voltage. when d.c. is used on the heater,
the heater terminals should be connected directly across a 6-volt
battery. uUnder any condition of operation, the neater voltage should
not deviate more than plus or minus 10% from the normal vaiue of €.3
volts. Geries heater operation of the 954 is not recommended.

The cathode of the 954, when operated from atransformer, should
preferabiy be connected directly to the electrical mig-point of the

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

the cathode is not directly connected to the heater, the potential
difference between heater and cathode shouid be kept as low as possi-~
ble. If the use of a large resistor is necessary between heater andg
cathode in some circuit designs, it is essential that this resistor
te by-passed by a suitable fiiter network or objectional hum may
develiop.

The screen voltage may be ottained from a fixed tap on the B-
battery, or from a potentiometer across the B-supply. The screen
voltage may be obtained from the B-supply through 2 series resistor
when the tube is self-biased by means of a cathode resistor. T he
Jatter method is not recommended if the B-supply exceeds 25C voits

Shielding of each r—f amplifier stage employing the 954 is re-
quired in order to prevent interstage coupling. A convenient me t hod
of shield construction is illustrated on page 89. The control-grid
end of the tube is inserted through a hote in a metal piate so that
the metal edge of the hole s in close proximity to the internal
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shield in the control-grid end of the tube. 1t may be desirable, de-
pending upon circuit requirements, to provide a small collar on the
baffle hole in order to increase the shielding effect,

R-F grounding by means of condensers placed close to the tube
terminals is required if the full capatilities of the 954 are to be
realized at the ultra-high frequencies. Conventional by-passing
methods and grounding are not adequate., One convenient method is to
use ribbon lead-ins to the clips and to insulate the ribbon iead-ins
and the terminal clips from the grouncing plate by mica spacers to
form by-pass condensers right at the tube terminals, It is important
in the cases of the plate and control-grid circuits that separate
r-f grounding returns be made to a common point in order to avoid
r-f interaction through common return circuits. It may also be ad-
visable in some apgplications to supplement the action of the by~pass
condensers by r-f chokes placed close to the condensers in the return
or suppiy lead for the control-grid, the screen, the syppressor, the
plate, and the heater,

APPLICATION

As an amplifier, the 954 is applicable to the audio- oOr the
radio-frequency stages of short-wave receivers, especially those
operating at wavelengths as short as C.7 meter. Typical operating
conditions for this service are given under MAXIMUM RATINGS and
TYPICAL OPERATING CONDITIONS.

For a-f amplifier circuits, typical operating conditions are as
follows: Plate-supply voltage, 250 volts; screen voltage, 50 volts;
grid voltage, -2.1 voits; suppressor, connected to cathode at socket ;
plate-load resistor, 250000 ohms; and piate current, 0.5 milliampere,
The grid resistor may be made as high as I1.0 megohm. Under these con-
ditions, an undistorted voitage output of 40 to 50 volts RMS may be
obtained. The voltage ampiification is approximately 100,

As a grid-bias detector, the 954 may be operated under the con-
ditions given undger MAXIMJM RAT INGS and TYPICAL COPERATING CONDIT IONS.
The grid bias may be supplied from the voltage drop in a resistor
between cathode and ground. The value of this resistor is not criti-
cal, 20000 to 50000 ohms being suitablie.

For miscellaneous applications in the laboratory, the 954 offers
important features. For instance, its smail size permits the design
of vacuum~tube voltmeters such that the tube itself can be placed
at the point of measurement. Thus, long leads and high input ca-
pacitances are avoided with the desirable result that measurements
can be made at radio frequencies with a minimum effect on the con—
stants of the circuit under measurement,
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TYPICAL R-F
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TYPICAL TUBE-VOLTMETER CIRCUIT
SPECIALLY ADAPTED FOR PROBE ARRANGEMENT

TYPE 954 (AS TRIODE)

'_'“ ! TUBE HOUSING

+
<, P
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- +
—ib-
67.5w.

Ci- 50044 ¢ CONDENSER(MICA) R4 = 40000- OMM POTENTIOME TER
C2-16 ,f COND.FOR CALIBRA- FOR COARSE ADJUSTMENT
TON WNTH AND MEASURE IN BALANCING OUT

MENT OfF L OW FREQUENCIES PLATE CURRENT
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M = MICROAMME IER(50 OHMS AFPRox) ON POSITION | GIVES RANGE

R} = 2000 OHM RES.(WIRE WOUND) s OF 2 VOLTS RMS
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TERMINAL MOUNTING TEMPLATE
TOP VIEW
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955

Detector, Amplifier, Oscillator
{(Acorn Type)

The 955 is a heater-cathode type of triode designed primorily
for radio amateurs and experimenters working with wavelengths  be-
tween 0.5 meter and § meters. Oparatior at these shcrt wavelengths
1s made possible by means of an unconventicnal tube structure having
small size, close electrode spacing, and short terminal connections.

TENTATIVE CHARACTERISTICS

HEATER VOLTAGE (A.C. or D.C.) 6.3 Volts
HEATER CURRENT 0.18 Ampere
AMPLIFICATION FACTOR 25

GRID~PLATE CAPACITANCE 1.4 ppf
GRID~CATHODE CAPACITANCE 1.0 ppf
PLATE-CATHODE CAPACITANCE 0.6 ppf
BULB (For dimensions, see page 9%) Special
TERMINAL MOUNT ING (See page 93) Special

MAX IMUM RATINGS and TYPICAL OPERATING CONDITIONS
As R-F or A-F Amplifier - Class A

FLATE VOLTAGE 18C max. Volts
TYPICAL OPLRATION AND CHARACTEPISTINS:
Heater Voltage 6.3 Volts
Plate Voltage 90 135 180 Volts
Grid Voltage* -2.5 -3.75% -5 Volts
Plate Current 2.5 3.8 4.5 Milliamperes
Plate Resistance 14700 13200 1250C Ohms
Mutual Conductance 170C 190C 2000 Micromhos
Load Resistance - - 2000C Ohms
U.P.O. - - 135 Milliwatts

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

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

D-C PLATE VOLTAGE {8C max. Volts
D-C PLATE CURRENT 8 max. Milliamperes
D-C GRID CURRENT 2 max. Milliamperes
TYPICAL OPERATION:
Heater Voltage 6.3 Volts
D-C Plate Voltage 18C Volts
Grid Voltage (Approximate) -35 Volts
D-C Plate Current 7 Milliamperes
D-C Grid Current (Approxirate) 1.8 Milliamperes
Power Output (Approximate)®** 0.5 Watt

#sAt 5 meters. Only moderate reduction in this value »ill be found for wavelengthe
a3 low as 1 meter. Below 1 meter, the power output decreases as the wavelength
18 decreased.
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INSTALLATION

The terminals of the 955 require a special method of mounting
by means of clips supplied with each tube. The clips may be fasten-
ed to a supporting insulator of glass, mica, or other suitable low-
loss material, but for minimum losses, it is desirable to clip cir-
cuit parts directly to the grid terminal and to the plate terminal.
Since the tube terminals are located symmetrically, a stop of in-
sulating material should be placed between the grid and plate termin-
als so that the cathode terminal will prevent insertion of the heat-
er terminals in the grid and plate clips. This stop is identified
on the Terminal Mounting Template (page ¢2) as Alignment Plug. Do not
ottempt to solder connections to the terminals, The heat of the
soldering operation is almost certain to crack the bulb seal.

The keater is designed to operate on either a.c. or d.c. When
a.c. is used, the winding which supplies the heater circuit should
operate the heater at its recommended value for full-load operating
conditions at average line voltage. When d.c. is used on the heater,
the heater terminals should be connected directly across a 6-volt
battery. Under any condition of operation, the heater voltage should
not deviate more than plus or minus 10% from the normal value of 6.3
volts. Series operation of the 955 13 not recommended.

The cathode of the 955 operated trom a transformer,should pref-
erably be connected directly to the electrical mid-point of the
heater circuit. In the case of d-c operation from a 6-volt storage
battery, the cathode circuit is tied in either directly or through
bias resistors to the negative battery terminal. In circuits where
the cathode is not directly connected to the heater, the potential
difference between them should be kept as low as possible. If the
use of a large resistor is necessary between heater and cathode in
some circuit designs,it is essential that this resistcr be by-passed
by a suitable filter network or objectional hum may develop.

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

APPLICATION

As an amplifier, the 955 is applicable to the audio- or the
radio~frequency stages of short-wave receivers, especially those oper-
ating below S meters, Typical operating conditions for this service
are given under the corresponding heading on page 90.

For a-t amplifier circuits utilizing resistance coupling, typi-
cal operating conditions are as follows: Plate-supply voltage, 180
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l TYPE 955
OuTPUT —% 3
UTPU ‘ )
F.

volts; grid-bias voltage, -3.5 volts; plate-load resistor, 250000
ohms; and plate current, 0.42 rilliamperes, The grid resistor wmay
be made as high as C.S5 megohm. With these volues,‘on undistorted
voltage output of 45 volts PRMS may be obtainred. The voltage ampli-
fication is approximately 20.

As a detector, the 955 may be of the grid-leak-~and-condenser
type or of the grid-bias type. The plate voltage for the grid-leak-
and-condenser method should be about 45 volts. A grid leak of from
1 to 5 megohms with a condenser of 0.00025 uf is satisfactory. For
the grid-bias method cf detection, a plate-supply voltage of 180
volts may be used together with a negative grid-bias voltage of
approximately -7 volts. The plate current should be adjusted to a
little less than 0.2 milliampere with no input signal voltage. The
grid-bias voltage may be supplied from the voltage drop in a re-
sistor between cathode and ground. The value of this self-biasing
resistor is not critical, SOOOO ohms being suitable.

As an oscillator or r-f power amplitier (Class C), the 955
should be operated as shown under MAXIMUM RATINGS and TYPICAL OPERAT-
ING CCNDITIONS. Typical oscillator circuits are shown in Figures 1
and 2. When bias is obtained by means of a grid resistor, a value
of 20000 to 25000 ohms may be used. The use of a choke 1n series
with this resistor 18 required in single-tube oscillator circuits to
increase the r-f impedance of the input circuit. In push-pull oscil-
lator circuits, the choke is not required.

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

ULTRA-HIGH-FREQUENCY PUSH-PULL OSCILLATOR
HARTLEY OSCILLATOR TUNED-PLATE TUNED-GRID TYPE

TYPE 955

C3

z
+8 -8 *-B MA =
L1C L2C2 = DEPEND ON FREQUENCY L1Cy,L2C2,L3C3=DEPEND ON FREQUENCY
! RANGE DESIRED ? RANGE DESIRED
C3 = 0.00005 {g €4 L5 Cg=0.0001 Lig
€4C5Cg = 0.0001 g R|=10000 TO 12500 OHMS,
R = 20000 1O 25000 OHMS,l/; WATT Yo WATT
FIG.1 Z =R-F CHOKE FIG. 2
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