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FOREWORD

On radio communication rests man’s destiny. Like the magic of Merlin, it con-
trols airfleets, moves armies, guides convoys, dissolves horizons. It is the coordin-
ator of fighting legions. It controls the destiny of nations.

Power Tubes make radio communication possible. Within their geometric confines
evolves the phenomena of electronics on which hinges the complicated functioning
of communication equipment. Small wonder then that the need for Power Tubes
on the front line of battle is tremendous and that a supreme effort is needed to sup-
ply them in the quantities required. That means that Power Tubes for all other
purposes may become even more difficult to replace. It is, therefore, a patriotic duty
and sound business policy to operate tubes wisely.

We welcome the opportunity to cooperate in helping RCA Transmitting Tube
users to extend tube life to the fullest by setting forth the following suggestions.
Operate tubes conservatively. Avoid ove:loading. Follow carefully the instruc-
tions and published data outlined in the Instruction Book packed with each tube.
Reduce grid, screen and plate dissipation. Use forced ventilation wherever pos-
sible. Use adequate fuse and overload-relay protection. Preheat mercury-vapor
rectifiers—measure ambient temperatures. Operate tubes having coated cathodes
and thoriated-tungsten filaments at ratel cathode or filament voltages. Reduce
filament voltage of pure tungsten-filameat types wherever possible. (A 5% de-
crease will double tube life when the transmitter can be adjusted for operation
closer to maximum permissible distortion). Operate spare tubes occasionally,

In presenting the 1942 RCA GUIDE to radio engineers and technicians in the
Services and in the war industries, it is our belief that the up-to-date information
contained in this volume will prove most helpful in choosing the right tube for the
job and in getting the most from the tubes on the job. Should you desire addition-
al information on any of the tubes described herein, or if you have special tube
problems, we invite you to write to the Commercial Engineering Section, RCA
Manufacturing Company, Inc., Harrison, N, J. Should you need sales information
on RCA tubes or any other RCA product, we invite you to write to the Sales De-
partment, RCA Manufacturing Company, Inc., Camden, N. J.

LICENSE NOTICE FOR RCA TUBES
Licensed for all uses other than in apparatus
and systems for use in the field of public
service communication for hire or toll. The
sale of this device does not convey any license
under patent claims on combinations of the
device with other devices or clements.

Prices in this book apply only in the
United States of America and are
subject to change or withdrawal with-
out’ notice, Prices are those effective
October 15, 1941,



OUTSTANDING CONSTRUCTIONAL
FEATURES OF THE 813
BEAM TRANSMITTING TUBE
The 813 is RCA’s largest glass air-cooled beam transmitting
tube. It is designed for transmitters requiring exceptional over-
all efficiency. It is a logical choice for the ultra-modern final
and intermediate r-f amplifier that needs no neutralizing adjust-
ments and that can switch channels in a flash. Also, it meets
the requirements for high-power transmitters having few tun-
ing controls and a minimum of driver equipment. RCA-813
doubles, triples, and quadruples with unusually high efficiency
and high harmonic output. In brief, this exceptional beam tube
can handle a greater variety of big-time jobs than any other
tube of its size or class.
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TRANSMITTING TUBE DATA | W

TRANSMITTING PENTODE
SPECIAL INTERNAL SHIELD DESIGN

33 WATTS INPUT List Price 53'50
Features

® EXCELLENT OSCILLATOR
Crystal current extremely low in straight pentode :ryshl -oscillator
connection. Gives high output as electron-coupled oscillator.

® EXCEPTIONALLY WELL-SHIELDED TUBE STRUCTURE
Tube contains special internal shield.

® LOW DRIVING POWER
o 23 watts output with only 0.3 watt of grid drive.

g [ @ NEUTRALIZATION UNNECESSARY

RCA-802 is a highly versatile transmitting pentode having
a maximum plate-dissipation rating of 13 watts (ICAS).

It is a handy tube to have around the station because of its adaptability to innumer-
able uses such as, for example, r-f amplifier, frequency multiplier, oscillator, and
suppressor-, grid- or plate-modulated amplifier. It may also be used as a class A
pentode amplifier or modulator. Neutralization is unnecessary in adequately shielded
circuits, As a crystal oscillator, the 802 may be operated under the conditions shown
for class C telegraph service. A small condenser of 2 to 3 puf should be connected
between control grid and plate to introduce external feed-back. The plate of the tube
shows no color at the maximum plate-dissipation rating of 13 watts. The screen should
not be allowed to show more than a barely perceptible red color.

Max. Permissible Percentage of Max. Rated Plate Voltage and Plate Input for High-Frequency Operation

FREQUENCY 30 55 100 Me

CLASS C TELEGRAPHY 100 ki 5 Per Cent

RATINGS
DG Gr_Gumaent

HeATER VOUTAGE (A.C. 0R D.C.) Volts
HEATER CURRENT ......... Ampere
TRANSCONDUGTANCE, FOG P Micromhos
DIRECT INTERELECTRODE CAPACITANCES :

Grid-Plate (With external shielding) ... maz. put TYPICAL OPERATION :
Input ........ aud D-G Plate Voltage .Output ot D-C Suppressor Voitage

Maxoiwa Heour A 5% D-G Screen Voltage:
MASIMUM DIAMETER ... ...z o 21/167 250 Volts
Socker. T-Contact (0.855" pin-circle dia), such as RCA type No. 9923 or 1 22000 Ohgr:

DG Grid Voltagess
MAXIMUM CCS and ICAS RATINGS with TYPICAL Frow u faed supply ofi:ioeeeervess 100 7 ol

or from cathode resistor of 1700 1620 Ohms
OPERATING CONDITIONS or from a grid resistor of. ~... 50000 42000 Ohma

As R-F Power Amplifier and Oscillator Penfode — Class C Telegraphy Peak R.F Grid Voltage. : 155 o
Key-down conditions per tube without modulation Tupaal Saell wadyte i QA 30, caiodR L, Sl

ccs 145 D-G Sereen Current . Lo 16 Ma.
D-C PLATE VOLTAGE ....... covee 800 maz. 600 maz. Volts D-C Grid_Current, (Approx.) . 24 Ma.
D-C Suresmssor Vour. (Gaip No. 3)... 200 mas. 200 maz. Volts Driving Power (Approx.) 7. zs 03 Watt
D-C ScaupN Vour. (Grm No. 2)..... 250 maz. 250 maz. Volts Power Output (Approx.) 3 WiatcaD-C Gan Vourace (Grmw No. 1). 200 maz. -200 maz. Volts o W o precading wouge o beved s Rxed, low-valtage sereen supaly and
DIC PLATE CURRENT +...... 60 maz. 60 maz. Ma. a fixed grid bias supply should be used.

802—807 REINARTZ HARMONIC GENERATOR
For harmonic output up to § times fundamental frequency

2 to 3uuf (max.), 600 v. avnCe=100 41f, mica. e
Cs Ci Cs C10=0.005 f, miea
Gs Cu=1 e meter

50 icf, 600 volts
100 uaf, 600 volts

m Caa Cu=0.005 pf, mica

—mr Bottom View
(S of Socket Connections

rystal, frequency “I"
AN=PLANE OF ELECTRODES

NOTE: Adjust coupling of Ls and Ls for maximum harmonic output. Tube Mounting Position
Correct polarization of Le and Le is essential. VERTICAL or HORIZONTAL

a4



803 TRAN
350 WATTS INPUT

RCA-803, with its maximum plate
dissipation of 125 watts, is the larg-

|
k TRANSMITTING TUBE DATA

SMITTING PENTODE
RCA’S BIGGEST PENTODE

RATINGS

it price 52§50
ot of the RCA teanemmting peatods. FILAMENT VOLTAGE (A.C. 0r D.C.).crun.. 100 Volta
it e particularly useful as an ©-f am. FIAMENT CURRENT . Amperes
Plifien Treauenty mlition T-L 8" Taansconbuctance, for piate cur. of 65.5 ma 4000 Micromhos
for. ‘and suppressore, Sid or wiate. DIRCT INTERSLECTRODE CAPACITANCES: ..
modulated amplificr. | Newtealization Grid-Plate (with external shielding) ... 015 maz. pul
of the tube is unnecessary in_ ade- e R . g
quately shiclded circuits. Mazimum ; o
Siate et Tor wupwressor moddation MAXIUN gmm : a5
and grid modulation services is 180 AXIMUM DIAMETER | 2
watts. Mazimum plate input for plate-
modulated pentode and tetrode serv-
ices i3 250 walty. Mazimum ylate in-

SockeT. Giant
MAXIMUM CCS RATINGS

-contict such as KCA type 9927

put for pentode and tetrode c-w serv- . Plateice is 350 watts. As Class C R-F Power Amplifier Moduiation [ATS
The suppressor of the 803 is con- D-C PLATE VOLTAGE . 600 max. 2000 max. Voltsnected to a separate base-pin ter- D-C Sueemessor Voutage (Grid No. 4) 150 maz. 500 maz. Volts

minal. This permits operation of the D.C Screan Vourace (Grid No.2) ... 500 mas. 800 maz, Volts
suppressor at optimum d-c voltage for D-C GRn VoLrAce (Grid No. Y ~500 maz. ~500 mazx. Volts
maximum power output of the tube. D-C PLATE CUBRENT * 160 maz. 175 maz. Ma.
It also makes practical the use of the D-C GRID CURRENT ... .50 maz. 50 maz. Ma.
tube as a suppressor-modulated am- PrATe INPUT . . 260 maz. 5
plifier. SupPRESSOR INPUT .. .« 10 max.

RCA-803 may be operated at maxi- SCREEN INPUT .....0.... o 20 maz.
mum ratings at frequencies as high PLATE DISSIPATION ....... - 85 maz. 125 max. Watts
as 20-Me. It employs a hard glass
bulb, is equipped with a ceramic base, Maximum Permissible Percentage of Maximum Rated Plate Voltage and
iy g g Sl e oo Plate Input for High-Frequency Operation

@ heavy-duty, thoriated-tungsien fla- FREQUENGY = | w W ] M

Telegzanhy 100 w7 80 | Per Centrid-Mod. Telephony | 100 56 50 | Per CentCLASS € { Suppressor-Mod. Tel’y| 100 8 50 |Per GentPlate-Mod. Telephony | 100 bid 60| Per Cent

804 TRANSMITTING
150 WATTS INPUT
RCA-804 is a pentode transmitting
tube of the thoriated-tungsten fila-

PENTODE
List Price $15'm

RATINGS
ment type having a maximam plate. FILAMENT Vourace (A.C. or D.C.). w5 Volts
dissipation rating of 50 watts (ICAS). ~ FILAMENT Curext 3 Amperes
1t is well suited for anplication as an TSANSCONDUCTANCE, for plite tur, 3250 icromhos
r-f amplifier, frequency multiplier, ~ DIRECT INTERELECTRODE CAPACITANCES:
3Rt i R Grid-Plate (with external shielding) 0.01 mag. uut
plate-modulated amplifier. Neutraliza- Input vovvooes unt
tion of the tube is unnecessary in Output ... pord
adequately shiclded circuits. Mazimum MAXIMUM HeiGrT e
plate input jor suppressor modulation Maximum Duns—rm - 2.1/16
and grid modulation service is 75 SOCKET...... contact such as KCA type 992
watts (ICAS). Mazimum plate input
for plate-modulated pentods and
tetrode services is 100 watts (ICAS).
Mazimum plate input for pentode and

MAXIMUM CCS and ICAS RATINGS

ccs 1c45

R-F Power Amplifier and Oscillator Pentode — Class C Telegraphy

tetrode c-w service is 130 walls B
i - o D-C PLATE VOLTAGE .... + 1230 maz. 1500 maz. Volts

. sy Pentode i W Tf DG Suremesson Vourack (Grid No.3] 200 maw. 200 mas. Valts
watts of driving power. D-C ScseeN VoLTAGe (Grid No.2)... 300 max. 300 maz. Volts

The suppressor of the 504 i con- D-C Grw Vovrace (Grid No.1) . =800 maa. =300 maz. Volts
nected fo a Separate base-pin _ter- g-g gunc CURRENT ., » maz. 100 maz. Ma.
minal. This permits operation of the P ARt J maz. 15 maz. Ma.
suppressor at optimum d-c voltage Lare INFOT <., e maz. 150 maz. Watts
for maximum power output of the SUPPRESSOR INpuT soaie maz. 5 maz. Watts
tube. It also makes practical the use BORSRCASELR. ; LA e 15 wian. Walte
of the tube as a suppressor-modulated PLATE DISSIPATION +..ovvvnanninnnnes maz, 50 max. Watts

amplifier. RCA-804 may be operated
at maximum ratings at frequencies
as high as 15 Me. The tube is de-
signed with a MICANOL base,

=100 uf. midget
Ca Ce=0.001 uf, mica
G Cs Co Cu=0.005 f, mica

002 uf, 1500 volts.
0.005 4f, 1500 volts.

15 puf /meter
000 ohms, 2 watts

=50 ohms, c.t,, wire-wound

R
L; Le:
.

Max. Permissible Percentage of Max. Rated Plate Voltage
and Plate Input for High-Frequency Operation

Re=27000 ohms, 50 waits
00 ohms, 0.5 watt

£ ch
Af transformer
Modulation transformer,

ratio P/
F=Wa. high-voltage fuse

SUPPRESSOR-MODULATED PENTODE
Power Output 21 Watts (Approx.)

oke >

FREQUENCY 15 35 |80 | Me

(Delesranty 100175 | 50 |Per Gent
Grid-Mod. Telephony (100 | 88 | 76 |Per Cent|Guies: C{Sun. Mod. Telephony| 100 | 88 | 76 |Per Cent
Plate-Mod. Telephony| 100 | 75 | 50 [Per Cent]

Bottom View
of 803 Socket Connections

Bottom View
of 504 Socket Connections



TRANSMITTING TUBE DATA |

TRANSMITTING TRIODE
LOW-DISTORTION CLASS B MODULATOR

315 WATTS INPUT List Price 513'50
Features

@ HIGH-POWER OUTPUT WITH LOW PLATE VOLTAGE
® CLASS B A-F OUTPUT DISTORTION BELOW 3%
@ 30-Mc OPERATION AT FULL RATINGS
@ SPECIAL-PROCESSED GRAPHITE ANODE

RCA-805 is a husky high-mu_transmitting triode of the thoriated-tungsten filament
type with a maximum plate dissipation of 125 watts (CCS). It is designed both for
class B modulator service and for r-f amplifier service. Grid-bias requirements of
the tube are unusually low. For example, at the maximum plate-voltage rating of
1500 volts in ¢lass C telegraphy, 2 bias of only 10 volts is needed to protect the tube
against loss of grid-excitation voltage.

The grid of the 805 is designed so_that the amplification of the tube varies with
the amplitude of the input signal. This feature facilitates the design of class B a-f
amplifiers and modulators to give high output with low distortion.

RCA-805 contains a graphite plate that is processed to insure high thermal radi-
ation and a minimum of gas. The plate lead is brought out to a rugged terminal at
the top of the bulb. The small overall size of the tube lends itself to compact circuit
layout. As an r-f power amplifier, RCA-805 may be operated at maximum ratings at
frequencies as high as 30 Me.

Zero-Sig. D-C_ Plate Current....... 18 54 Ma.
Max.$ g D-C Plate Current...... 400 00 Ma.
Load Resistance (per tube)....... 1675 2030 Ohms
Effective Load Res. (Plate-to-Platc) 6700 8200 Ohms
Max. Sig. Driving Power (Approx.) 6 7 Watts
Max-Sig. Power Output (Approx.) 300 308 Watts

RATINGS i
FrAMENT Vourace (A.C. or D.C.). 10.0 Volis As R-F Power Amplifier—Class C
FILAMENT CURRENT 3.3 Amperes Plate

Modulation
65 D-C PLATE VoOLTAGE . . 1250 maz.
85 D-C GRID VOLTAGE

105 D-C PLATE CURRENTMaxisun HEGHT 4 5! D-C Grip_Cunss
MAXIMUN DIAMETER Pt 2.6/16 PLaTE InpUT
SOCKET.............. Transmitting i-contact, such as the RCA type 9036 PLATE DISSIPATION ..

TAPICAL OPERATION :
MAXIMUM CCS RATINGS and TYPICAL OPERATING DT aGe Valtave 1500 VeltaCONDITIONS D-C Grid_Voltage:

From fized supply of. 105 Volts
As A-F Power Amplifier and Modulator—Class B Trau cathons. sesisier 4 2708 o ek

D-C PLATE VOLTAGE ©vvvvieeiennnnines 1500 maz. Volts Peak RF Grid Veltage 300 535 Volts
MAX.-SIGNAL D-C_PLATE CURRENT® 210 maz. Ma. DG Plate Current - T60 200 Mar
MAX SIGNAL PLATE InTuT 315 maz, Watts O Ot (A % 20 Mo

B DN S T Driving Power (Approx.). 16 &5 Watts
Unloss otherwise specified, values are for 2 tubes Fowes: dtput, \Agyritls 2 i Wt

D-C Plate Voltage 1250 1300 Volts * Averaged over any audio-frequeney eyele of sine-wave form.
D-C Grid_Voltage . idnni 16 Volt + Approximately 4% harmonic distortion.Peak A-F Grid-to-Grid Voltage.... 285 250 Valts % Approximately 3¢; harmonic distortion.

APPLICATION Max. Permissible Percentage of Max, Rated Plate Voltage and Plate Input
- for High-Frequency Operation

In class B a-f amplifier and modulator service employing two B05's, it is
practical to limit the a-f distortion in the output to less than 305 by FREQUENCY T a0 | 0 Me
using @ small amount of grid-bias voltage at reduced plate voltage.
Typical operating conditions are approximately the same ns thoss for the Telegraphy1250-volt conditions, The cxceptions are: grid-bias voltage, 14 volts: crass ¢ { BN o pphony | 100 | s 361, [PerGtol
peukl a-f grid-to-grid voltage, 230 volts: and zero-signal d-c plate current,
60 milliamperes (two. tubes).

GRID-MODULATED R-F AMPLIFIER
Power Output 60 Watts (Approx.)

Ci=1.5 uut /meter /scotion Bottom View
C2=6.5 uuf (approx.), 4000 v. of Socket Connections

€1 Gy Cs Ca=0.005 uf, mica

0005 4f, mica
003 4f, 2000 v,
i /meter

5 ta 50 4f, 100 v.

75 ohme, 10 watts
0 ohms, e.t., wire-wound

0 ohms, e.t., wire-wound

nterstage a-f transformer
Te=Modulation transformer

3/16 a. high-voltage fuse
Tube Mounting Position

* The r-f driver should have good r-f volt- ~ VERTICAL—Base down only.
age regulation under the varying load of HORIZONTAL—Plane of clectrodes
the grid-modulated stage. vertical.



TRANSMITTING TRIODE
WITH ENCLOSED ANODE

List Price SZZ'M1000 WATTS INPUT

e
RCA-806 is designed for hard use as a high-power r-f amplifier and class B modu-
lator. A single tube in class C telegraph service can take an input of 1000 watts
and requires only 34 watts of driving power! Maximum plate dissipation of thetube is 225 watts (ICAS).

The plate of the RCA-806 shows an orange-red color at its maximum plate-
dissipation ratings. It is normal for the plate to show some color, even at low
loads. Forced ventilation is required for continuous key-down conditions in clase
C telegraph service and is recommended for all classes of service at frequencies

Features
® TAKES 1000 WATTS (ICAS) ON C.W.

Two 806's take 1200 Watts on 'phone.

® BIG ENCLOSED ANODE
is design, a development by RCA, provides more than 75 watts of

extra power.

® 50-WATT THORIATED-TUNGSTEN FILAMENT
Insures great reserve of emission,

® 30-Mc OPERATION AT FULL RATINGS
Up to 100 Me at reduced ratings.

of 30 Me. or higher.

With a c-w carrier power of 780 watts and 460 watts for ‘phone, the 806 is
one of the most remarkable values ever offered in the “big-tube” class.

RATINGS
FHAMENT VOLTAGE (A.C. 08 D.C.). .. y 5.0 Vaits
FILAMENT CURKENT Safrarissng 9.5 Amperes
AMPLIFICATION FACTOR 125
DiRgcT INTERELECTRODE

Grid-Plate ...... SO ] itGrid-Filament g v e
Plate-Filament 04 ot

Maximust HEGHT
MAXIMUM DIAMETER
Socker. ... Standard

107
3-13/16"

-contacl transmitting 1ype, such us kUa iype 9936

MAXIMUM CCS and ICAS RATINGS with TYPICAL
OPERATING CONDITIONS

As Plate-Modulated R-F Power Amplifier—Class C Telephony
Carrier conditions per tube for use with a maz. modulation factor of 1

ccs 1€AS
- 2500 maz. 3000 maz. Volts

1000 maz. ~1000 maz. Volts
200 maz. 200 maz. Ma.

D-C PuaTE VoiTAcE
D-C Grv VouTAce
D-C PLATE CURRENT
D-C Gmo Cumment . 30 maz. 50 max. Ma.
PLaTe INPUT ... 500 maz. 600 maz. Watts
PLATR DISSIPATION 1110 mez. 160 mas. Watts

Max. Permissible Percentage of Max. Rated Plate Voltage and Plate
Input for High-Frequency Operation

FREQUENCY ERIEENED Me
Telegraphy 50 | Pecrass ¢ { FERRY raephony | 100 | %0 B |Perilet

Battom View Ci=0.7 uuf /meter section® -
of Bl oeiotiogn Ca G C/=0.005 4f mica

€5 Co=4.0 i, high voltage
0.002 4t mica, 7500 volts
1 i /meter/section®-

Ri=12500 ohms, 80 watts
RFC=R-f choke, 500 ma.
T\=Filament transformer
T2=Modulation transformer, 600 watts
Li L=Tune to frequency “r"

¢ overload relay, 600 ma**
f=Operating freauency
*Approximate
+Capacitance in actual use
#Maximum value for plate-modulated

telephony (ICAS)
**Contacts of La should break the

primary cireuit of the high-voltage
supply

TYPICAL OFERATION
D-C Plate Voltage Evee 3000
D-C Grid Voltage of... 670

From u grid resistor of. 15000 25000Peak R-F Grid Voltage. 91 70
D-C Plate Current 195 195
D-C Grid_Current (A} 40 21
Driving Power (Approx.) 32 24
Power Output (Approx.) 390 460

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

ces 1c45
D-C PLATE Vourace 3000 maz,
D-C Grib Vourace
D-C PLATE CURREN:
D-C GRm CURRENT ..
PLATE INPUT ......
PLATE DISSIPATION ....
TYPICAL OPERATION :

200 maz.
. 50 maz.

600 maz.
Loo 150 maz.

3300 mas, Voits
1000 maz. ~1000 maz. Volta

225 maz. Watta

D-C Plate Voltage ....... Leees 3000 3300 Volts
D-C Grid Voltage:

From a fized supply of .......ieirs. =600 600 Volta
or from @ grid resistor of..... 15000 Ohma
or jrom a cathode resistor of. 1730 Ohma

Peak R-F Grid Voltage. 230 Volts
D-C Plate Current . 300 Ma.
D-C Grid Current (Approx.) 10 Ma
Driving Power (Approx.) 34 Watts
Power Output (Approx.) %0 Watts

1200-WATT PLATE-MODULATED R-F AMPLIFIER
Power Output 900 Watts (ICAS)*

te= 2

Tube Mounting Position
VERTICAL—Base down only

HORIZONTAL —Not recommended

NOTE: Rotor shaft of Cs is at the d-c
plate potential. An insulated coupling
shaft must be inserted between the
rotor shaft of Cs and its control dial.

30008
2a.



TRANSMITTING TUBE DATA \\\\\

TRANSMITTING BEAM POWER AMPLIFIER
“LOWEST GRID-DRIVING REQUIREMENT” 50

75 WATTS INPUT List Price sz

Features
@® EXTREMELY LOW DRIVING POWER

75 Watts input with only 0.2 watt grid drive.
©® 60-Mc OPERATION AT FULL RATINGS

MINIMIZES NUMBER OF DRIVER STAGES
©® ELIMINATES NEED FOR NEUTRALIZATION

"e .. ® 214 WATTS INPUT PER DOLLAR (ICAS)M ® MICANOL BASE

RCA-807 is a beam power transmitting tube of the heater-cathode type having a
maximum plate dissipation rating of 30 watts (ICAS). It is capable of giving full
power output with very low driving power. For ezample, in class C telegraph service,
fwo 807°s will deliver 100 watts of power with the amazingly small driving power ofless than one-half watt! Tt is well suited for use in a low-power, portah{]e, storage-
battery-operated transmitter; a single 6J5 crystal oscillator will drive it very nicely.

The high power sensitivity of the 807 makes it espeeially useful as a frequency
multiplier where high harmonic output is essential. The tube is also well suited for
use as 2 buffer amplifier in medium-power transmitters, and is ideal as a final ampli-
fier in low-power transmitters. It is an excellent crystal oscillator, Neutralization
is unnecessary in adequately shielded circuits. RCA-807 can be operated at maxi-
mum ratings at frequencies as high as 60 Mc and at reduced ratings up to 125 Me.
In class AB: service, two tubes are capable of modulating 100% an r-f amplifier
having an input of nearly 250 watts.

RATINGS Tyrica OperaTIO:

HEATER VOLTA (A.C. or D.C.)... Volts D-C Plate Voltage ...... 600 780 VoltsHEATER CUBRENT .-v1. - § Ampere D-C Screen_ Voltage:
‘TRANSCONDUCTANCE, for plate cur. of 8000 appros. Micromhos From a fized supply of..... v 250 _ZY'I‘ Volts
DIRECT INTERELECTRODE CAPACITANCES or fram a acries resistor of ..50000 85000 Ohms

Grid-plate (With external shielding) 0.2 maz. puf D-C Grid Voltage:*
Input ... PR i 1 nuf From a fized supply of ~45 ~45
Output ..... - — 7 unf or from a cathode res . 410 410

MaNioN Heiont P O from @ grid resiator of - 112600 12600
Maximum DIAMETER PEANEY 21,16 Peak R-F Grid Voltage 65
SocReT. .. B Adua baetsd, ndard S-contact such as RCA type 9020 D-C Plate Current ............. 100

D.C Soreen Current 3
MAXIMUM CCS and ICAS RATINGS with TYPICAL D Grid Current, (Approt.) 15

OPERATING CONDITIONS Power Outpit (Approx.) 50 Watts
As R-F Power Amplifier and Oscillator — Class C Telegraphs

Key-down conditions per tube without modulation
* The total effective grid-circuit resistance should not exceed 25000 ohms

1cAS
D-C Prate VoLTAGE . . maz. 750 maz. Volts Max, Permissable Percentage of Max. Rated Plate Voltage and Plate Input
D-C Schmex Vouraae (Guin No 210000 300 mas. 300 maz. Valts for High Frequency Operation
D-C Grin VoLTac (Grmn No. 1) > maz. ~200 maz. Volts
DC Prare Cun aieass maz. 100 max. Ma. FREQUENCY "y % | 1 | Me
D-C Griv CURRENT maz. 5 maz, &n BEQUENG | I}
Piate Inevr max. 75 maz - L) [ |Scagex InvoT maz. 5 maz. W cLasS © | Feoml merepbony| 100 80 55 |Per Cent
Piate Dissiea 5 maz. 30 mas. Watts

APPLICATION
An r-f amplifier circuit using the RCA-807 is shown on this
page. It is capable of producing a power output of approxi- BEAM POWER R-F AMPLIFIER OR FREQU
mately 50 watts as an r-f amplifier and about 25 watts as DOUBLER
a doubler, with ICAS ratings. The carrier power output in
telephony service (ICAS) is approximately 42 watts.

(Continued on page 9)
Bottom View

of Socket Connections
C1=50 puf midget
Cz Ca Ca Ce=0.005 4f mica
Ce=2uut/meter, 1200 v.

Ri=6000 obms, 1 watt
50 ohms, 5 watts

5000 ohms, 10 watts

=20000 ohms, 10 watts

-f choke

a. high-voltage fuse
AW

“za0v.

NOTE: For frequency doubling, tune Cs Lz to fre- (APPROK.)
quency “2" A 50,000-ohm, 10-watt series screen Ye-
sistor can be used in place of Rs and Ri. - £

Tabe Mounting Position S-8 600\
VERTICAL or HORIZONTAL



TRITET CRYSTAL

TRANSMITTING

©1=0.001 4f, mica
Cz Cs Cu 0L 4f, mica,

00 it midget

-0 upf /meter

5000 ohms, 1 watt
-Volt, 60-ma, pilot lamp

Le=Tune for f, 21, or 4%

* See QST for April 1937, for data on
Tritet oscillator design, as deseribed
by J. J. Lamb.

PUSH-PULL BEAM POWER R-F AMPLIFIER
Power Output 100 Watts*—For Class C Telegraph Service

€4 Cs Cs C:

Ci=1.5 suf/meter/section
2 uut /meter /sectiont

Cx=0.002 uf mica
005 uf mica, 1000 V.

R1=2900 ohms, 1 watt

TUBE DATA

The “Tritet” erystal-oscillator eircuit shown on this
page has exceptional efficiency when properly designed
and adjusted. The plate circuit may be used for
“straight-through” operation, frequency doubling, or
frequency quadrupling, whichever is desired. In each
case, ample excitation is available to fully excite an
807 buffer amplifier. A guide for the cathode and plate
coils may be obtained from those designed in Tables 5
and 6 for the Plate-Modulated Transmitter, page 68.

The push-pull 807 circuit shown on this page will
deliver approximately 100 watts output. It provides
medium output with minimum driver requirements. It
is also useful as a buffer to drive a more powerful
amplifier such as an 833-A, push-pull 806’s, or push-pull
810’s. The circuit is designed for cathode keying. If it
is desired to key the oscillator stage for break-in oper-
ation, the screen voltage should be obtained from a 275-
volt source having good regulation rather than from
the series screen resistor, In addition, the grid leak (R:)
should be replaced by a fixed bias source of about —25
to —30 volts. If no parasitics are encountered in the cir-
cuit, Rs, Rs, Re, and Re should be omitted. If it is desired

to use plate modulation, the following
changes should be made: R.=7500
ohms, 1 watt; R.=130 ohms, 20 watts;
R,=25,000 ohms, 20 watts; Eb=600
volts, maximum; and a 0.01-xf, 600-volt
paper condenser should be shunted
directly across R, in order to compen-
sate for the audio-frequency by-pass-
ing of the screen condensers, Cs and

4755 wax. £5)
200MA (k% T2)

X=Keying relay
*Approximate
iCapacitance in actual use

NOTES: (1) This circuit is not
suitable for keying in the oseillator
stage—see text.

(2) Rotor shaft of Cs is at dc
plate potential; an insulated cou-
pling must be used between rotor
shaft and control dial.

Cs. With these changes, the carrier-
power output will be approximately
50 watts. The secondary impedance of
the modulation transformer should be
about 2700 ohms, allowing for modu-
lation of both screen and plate cir-
cuits, 100% modulation with excellent
linearity can be obtained with a modu-
lator having an a-f power output of
about 60 watts.

-

TRANSMITTING TRIODE 08
ENCLOSED ANODE

200 WATTS INPUT List Price s _15

Features
@ ENCLOSED ANODE

@ EXTREMELY HIGH VACUUM
@ CONSERVATIVE MAXIMUM RATINGS

RCA-808 is 2 high-mu transmitting triode having a maximum plate-dissipation rating of 50
watts (CCS). It is excellent for use as an r-f amplifier, frequency multiplier, oscillator, and
class B modulator. The anode of the tube almost completely encloses the grid and filament
and thus conserves power by eliminating loss from bulb bombardment and stray electrons, No
insulation is used within the tube between grid and plate. Wherever uninterrupted service and
reliability are required, this rugged triode is a wise choice.

RATINGS
FiLAMENT Vourace (A.C. ok D.C.) 5 Volta
FrAmext Cusnent AAMPLIFICATION FAcCT P ArwE TYPICAL OPERATION :
Digeer e scThons D-C Plate Valtage 1500 Valta

rid-Plate 8 -C Grid Voltage:Grid-Fi £ hus From a fized supply of 200 VoltsPlate-Filament 0.5 o ot Jrom a orid resistor of G700 Ohms
Maivow Heour | ¥ 5 5116 or from a cathode resistar of 1300 Ohma
Maxiuum Dianerer b Peak R-F Grid Voltage 350 Volts
SOCKEE e Standard d-hniact, such ¢ RCA type 9087 or 9919 D8 GHe Carrent. (Approw) W* urrent 3 56 .

MAXIMUM RATINGS with TYPICAL OPERATING E;mgzo“;"‘;’:{ I:;’;‘:‘:‘: vy ‘q‘g n’:““:
CONDITIONS

As R-F Power Amplifier and Oscillator—Class C Telegraphy Max. Permissible Percentage of Max. Rated Plate Voltage and Plate Input
cos for High-Frequency Operation

D-C PLATE VOLTAGE . 1500 maz. Volts
D-C GRID VOLTAGE ~400 maz. Volts "

)0 GIp CURRENT 35 mioz. Ma. Telegraphy =
PLATE INpUT 200 maz. Watts cLAss C { piy 100 ’= 50 |Per Cent|PUATE DISSPATION 50 maz. Watta { PR raepony



TRANSMITTING TUBE DATA s
TRANSMITTING TRIODES

Each

100 WATTS INPUT PER TUBE List Price 32
809 Features

® 40 WATTS INPUT PER DOLLAR
HIGH EFFICIENCY WITH LOW-VOLTAGE POWER SUPPLY
LOW DRIVING POWER

® G0-Mc OPERATION AT FULL RATINGS

1623 Features
EXTREMELY STABLE OSCILLATOR

@ HIGH EFFICIENCY WITH LOW-VOLTAGE POWER SUPPLY
@ 75 WATTS OUTPUT WITH ONLY 3.1 WATTS OF GRID DRIVE

40 WATTS INPUT PER DOLLAR

RCA-809 and RCA-1623 are high perveance transmitting triodes having a maximum plate dissipation of
80 watts (ICAS) each. The 809 has a mu of 50: the 1623, a mu of 20. Both tubes are designed for use
as an r-f power amplifier, frequency doubler, class B modulator, or oscillator. The 809 has the advantage
of requiring low grid bias'in all services. As a class B modulator it requires only ~10 volts bias at a d-c plate
voltage of 1000 volts (ICAS). Two 809's in class B a-f service are capable of modulating 1007 an r-f
stage having a d-c plate input up to 260 watts. As an r-f amplifier, either of these tubes will drive a
single plate-modulated 806, or a p-p stage using 510, 203-A’s, or §98's. The 1523 is particularly weil
suited for self-excited oscillator circuits and performs nicely at 23 meters. It is unaffected by ordinary
Plateload variations and grid-excitation changes. Both fypes are equiped with the low-loss “Micanol”

ase.

RATINGS for 809 and 1623
Type 1623 Tupe $09FILAMENT VOLTAGE (A.C. or D.C.) 3 6.3 Volts

FILAMENT CURKENT 25 AmperesAMPLIFICATION 50
DIRECT INTERELECTRODE CAFACITANG

GridPlate . s
Grid Filament . g
Plate-Filament it

Maxinus Lenord
Maxinun Diassres 2.7/16"
SockEr For 809 & 1624 /Standard d-Contact, such as RCA type 9957 or 4019

MAXIMUM ICAS RATINGS AND TYPICAL OPERATING CONDITIONS TYPICAL OPERATIO
As A-F Power Amplifier and Modulator—Class B D-C Plate Voltage ... 750 Volts1623 ICAS 809 ICAS D-C Grid Voltage:D-GC PLATE VOLTAGE -1000 maz. 1000 mas. Volts From a fized supply of .. =60 VoltsMAX-SIGNAL D-C PLATE O .. 100 maz. 100 maz. Ma. or from a grid resistor of...... 2000 hrosMAXSIGNAL PLATE INPUT®, 100 maz. 100 maz. Walts Peak R-F Grid Voltage ... 150 VoltsPLATE DISSIPATION* ............. 30 maz. 30 maz, Watts D-C Plate Current . oot o, 200 100 Ma.TYPICAL OPERATION : Uniess otherwise specified, values are for iwo tubss D-C Grid Current (Approx.) ...... 20 32 Ma.D-C Plate Voltage. +1000 1000 Volts Driving_Power (Approx.) ¥ oA =3 WaltyD-C Grid Voltage ... ...... -10 Volta Power Output (Approx.) . o8 55 Watts

Peak A-F Grid-to-Grid Voltage . 156 Volts As R-F Power Amplifier and Oscillator—Class C TelegraphyZeroSi. DC Phtd Current 2 40 M. 1627 ICAS 809 ICASax. -G Plate Current . 00 a. - 2 Vi . 000 max. 1000 maz. VoltsEffective Load Ree. (Plute.to-Plté) . 12600 11600 Obims BE B o maz. 200 mag. VoltaMax.Sig. Driving Power. Niens AT 3.4 Watts D-C PLATE CURRENT maz. 100 maz. Ma.Max. . Power Output evenen 145 145 Watts D-C GRiD CURRENT . ... ‘maz. 35 maz. Ma.*Averaged over any audio-frequency cyele of sine-wave form. s i maz. 100 maz. Watts
As Plate-Modulated R-F Power Amplifier—Class C Telephony FATy DRsaTion R e SCarrier conditions per tube for use with a mas. modulation factor of 1.0 TYFICAL OPERATIO: 1000 Volts1623 ICAS' 809 ICAS DG, Flate Valtage 000 i ®D-C Grm Vourace 50 maz. T30 maz. Vol g Gl 2D-C PLATE VOLTAGE ... mas. 200 mag. Velts Fromk Kzel mmoly of o oD-C PraTe CumRENT .. maz. 100 maz. Ma. or Jrom. ¢ .0pid esiaior of ObmeD-C Gaib CURRENT maz. 85 max. M. Or fram. . cihods esiedr VoltsPLATE INPUT ....... maz. 5 maz. Watts Poui i wona yolixe Ma.Puate Dissieamion ... U 25 maz. 25 maz. Watts DS ke Surrent et 2 Ma

Max. Permissible Percentage of Max. Rated Plate Voltage and Plate Input Driving Power (Approx.) .8l a8 Wats
for_High-Frequency Operation Power Output (ADDTOX.) +......... 15 5 Watts

FREQUEN R 120 Me PUSH-PULL 215Y e o | = (Taned-Plate, Tuned-Filament Circuit)Telegraphy J Power Output 45 WaitscLass ¢ {Telesapl ” 00 | 88 | 50 | PerCent ={ FRAtERES” Tetephony S

CLASS MODULATOR (Output 145 Watts)

Bottom View of 809 and 1623

Socket Connections

53V & 4B
Ac.

C=15 uuf, approx. 5/8-inch dia. metal tubing

R=1000 ohms, 5 watis spaced 1-1/8 inthes be-
: tween centers. =ShortingLi=Two 12-inch lengths of Tar B inne o

3 o owen 1/2-inch dia. metal tubi ate o
= Py SoReel J, TSN lvtwden =Pick-up loop. 8 inches

Tube Mounting Position e L e o Le=Two 12dnch lengths of J=Plate-current jack
ansformer ; primary impedance 11600 E vVERTICAL—Base down. ohms, plate-to-plate; 150-watt rating. OREFATIG co‘\nm(}rx‘f ThoneHORIZONTAL—Plane of elec- Ts=6.3 volt, 5.0 ampere, c.t., filament transformer PLATE VOLTAGE ..o...... vev 500 375trodes vertical. F=Y% a. high-voltage fuse Bty e ok 300 300 Ma.
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TRANSMITTING TUBE DATA

TRANSMITTING TRIODE
GRAPHITE ANODE, SHIELDED FILAMENT $ 50

620 WATTS INPUT List Price 13'
Features

® HIGH POWER WITH RELATIVELY LOW PLATE VOLTAGE
High tube perveance permits c-w power input of 620 waits (ICAS)
at a plate voltage of only 2250 volts.

® LOW DRIVING POWER
475 watis output on cw. with 12 watts of drive; 395 watts on
‘phone with only 17 watts of drivel

@ BIG, SPECIAL-PROCESSED GRAPHITE
Assures high thermal radiation; gas-ree.

@ CLASS B MODULATOR
Ty tubes will modulate 1007 nearly 1%

® SHIELDED, HEAVY-DUTY FILAMENT
End-shields eliminate bulb-bombardment and stray electrons.

® 20-Mc OPERATION AT FULL RATINGS

PLATE

Kilowatts of power.

RCA-810 is a high-power transmitting triode with a maximum plate dissipation
of 150 watts (ICAS) and a mu of 36. RCA-810 is designed for use as a radio-
frequency amplifier and class B modulator. Because of its high perveance, it
can be operated at high plate efficiency with low driving power and relatively low
plate voltage. For example, two 810's in class C telegraph serviee (ICAS) will
take a plate input of 1240 watts and vequive only 24 walts of driving power.
In class B modulator service (ICAS) two tubes are capable of plate-modulating
100% an v-f amplifier having a power input of nearly one and one-half kilowatts! Grid-bias requivements are unusually
low. At a plate voltage of 2000 volts, a grid bias of only —45 volts will protect the tube against overloading caused by loss
of grid excitation.

The filament of the 810 is shielded at each end. This construction inereases power output by eliminating losses
from bulb bombardment and stray electrons. This tube has a graphite anode, specially processed to insure high thermal
radiation and a minimum of gas. Plate and grid leads are brought out to rugged terminals at the top and side of the bulb,
respectively. This design provides very low lead inductance and permits compact circuit layout for h-f installations. RCA-810
can be operated at frequencies as high as 30 Me with maximum ratings.

A or from a aqrd rvesistor of 4000 OhmsBATINGS for 810 Peak R-F Grid Voltage. ... 870 Voits
RCA-s10 D-C Plate Current . %0 Mu

FILAMENT Vourace (A.C. or D.C.) SH0 vt D-C Grid Current (Approx.) . 50 Ma.
LAMENT CURRENT - S 4R 0 Ao Driving Power (Approx.) - 7 Watte

AMPLIFICATION FACTOR 5 " 46 Power Output (Approx.). 885 Watts
DIRECT INTERELECTRODE CAPACITANCES ¢

Grid-Plate ........ 4. puf As R-F Power Amplifier and Oscillator—Class C Telegraphy
f,;;f;!;;n’:::‘ wh L% ff'f._ff Key-down conditions per tube without modulation

Maxraua Heionr 91/16" 1645
MaxiMUM RADIUS & A nEA A 4 2 e R b 2-9/16" !I:J)-(C: gm'rzv\'nl.'ncz max, 2250 maz. Volis

= g oAbl i ae ihe e 9936 -C GrD VOLTAGE .. maz. ~500 mazx. VoltaSOCKET. ... Transmitting d-contact, such as the RCA type 043 -G PLaTE R sy 275 maz. Mo,

MAXIMUM CCS and ICAS RATINGS with TYPICAL i Gt Gkl & Wk 3 aacBldr
OPERATING CONDITIONS FuaTe Dissieation . maz. 150 maz. Watia

i o YFICAL OPERATIONAs A-F Power Amplificr and I{lodnh‘ol lass B D-C Plate Voltage ... 2950 Voits
£oS 1045 D-C Grid Voltage:

D-C PLATE VOLTAGE ... seiieoaies 2000 maz, 2250 maz. Volts From a fized supply of -160 ~160 Volts
Max.-SIGNAL D-C PLATE CURRENT®. 250 maz. 250 maz. Ma. or from a grid resistor of . 4000 4000 Ohms

* Max.-S1IGNAL PLATE INPUT® 425 maz. 510 maz. Watts or from a eathode resistor of 550 510 Ohms
PLATE DISSIPATION® 125 maz. 150 max. Watts Peak R-F Grid Voltage. 380 330 Volts
TYPICAL OPERATION D-C Plate Current . 250 275 Ma.

Unless otherwise specified, values ave for 2 tubes D-C Grid Current (Approx.) 40 40 Ma.
D-C Plate Voltage .. 2000 2250 Volts. Driving Power (Approx.) 12 12 Watts
D-C Grid Voltage} ... -50 -80 Volts Power Output (Appro: 375 475 Watts
Peak A-F Grid-to-Grid Voltage 45 880 Volts k)
Zero-Sig. D-C Plate Current. 50 i Ma. * Averaged over any audio-frequency cyele of sine-wave form.

Max..Sig. D-C Plate Current. ... 420 450 Ma. $Grid voltages are given with respect fo the mid-point of filament operated
Effoctive Load Resistance on a.c. If d.e. is used. each stated value of grid voltage should be decreased

(Plate-to-Plate) .................. 11000 11600 Ohms by one-half tha rated flament voltage,
Max.-Sig. Driving Power (Approx.) 10 18 Watts
Max.-Sig. Power Output (Approx. 590 725 Watts

As Plate-Modulated R-F Power Amplifier—Class C Telephony
Carrier conditions per tube for use with o maz. modulation factor of 1.0

ocs 1C45
D-C PLATE VoUTAGE - 1600 maz. 1800 maz. Volts
D-C Grm Vouracs .. 300 maz. 500 maz. Volts
D-C PLaTE CURKENT 210 maz. 250 maz.
D-C GEiD CURRENT 70 maz. 70 maz. Ma.
PLATE INPUT ..... 430 maz. Watts
PLATE DISSIPATION 125 maz, Watts
TYPICAL OPERATION

D-C Plate Voltage 1800 Volts
D-C Grid Voltage:

From o fized supply of .. vooe.. -200 -200 Valts

11

Bottom View of
10 Socket Connections

Tube Mounting Position

VERTICAL—RBase down.

HORIZONTAL—Plane of electrodes
vertical.



TRANSMITTIN

t Grid bias may be obtained from a grid leak, or from a combination of
grid leak and fixed supply, or grid leak and cathade resistor. The cathode
resistor should be suitably by-passed for both af. and r.. The combina-
tion method of grid leak and fixed supply has the advantage of not only
protecting the fube from damage through loss of excitation but also of
minimizing distortion by biss-supply compensation.

Max. Permissible Percentage of Max. Rated Plate Voltage and Plate Input
for High-Frequency Operation

FREQUENCY 30 | e | 10 Me
cuass ¢ {Tolerahy | 100 | W | w0 | Percent

APPLICATION

A typical single-ended r-f amplifier eircuit using the 810 or
1627 is shown below. Keying is shown in the filament-to-
ground return lead. If it is desired to key the oscillator for
break-in operation, a partial fixed bias of —45 volts should
be used in conjunction with a grid leak (R:) of about 3000
ohms (10 watts). This amount of fixed bias will protect
either tube against removal of grid excitation when the key
is open. An RCA-B09 operated at reduced ratings or an 807
is suitable for the driver stage. For 10-meter operation with
an 80-meter crystal, a practical tube line up is an 807 or
6L6 “Tritet” crystal oscillator-quadrupler, an 807 buffer-
amplifier and an 809 doubler. The 809 is needed only for
10-meter operation; it may be omitted for the other hands.
With a 10-meter crystal and a 6J5 triode oscillator, an 807
can be used to drive the 810 or 1627 directly, thereby provid-
ing a 3-stage, 10-meter tramsmitter of respectable power
output.

CLASS B MODULATOR

CCS A-F Power Output 590 Watts®

G TUBE DATA

The r-f amplifier circuit shown on this page may be plate
modulated by reducing the d-c plate voltage to 1600 volts and
the d-c plate current to 210 ma. The grid current should be
inereased to 50 ma. These are CCS values.

An important advantage of the RCA-810 or the RCA-1627
is its suitability in application now using tubes of the so-
called “50-watt” class and where it is desired to increase
power without completely re-building the transmitter. In
general, these tubes can be used to replace a “50-watter” with
only minor circuit changes, including re-neutralizing. If the
existing plate supply delivers only 1250 volts, but has ample
current capacity, the higher plate-current rating of these
tubes can be used to increase the plate input from 220 to 310
watts. If the plate supply is changed so that it will deliver
2250 volts at 275 milliamperes, the power input can be in-
creased from 220 to 620 watts in class C telegraphy servicel
At the higher voltages, some additional driving power will
be needed, but this can usually be obtained without any radi-
cal changes in the exciter and driver stages.

A class B modulator employing two 810’ or two 1627’s is
also shown on this page. A recommended driver stage for
the modulator employs four 248’ in class AB,, push-pull-
parallel, operating at a plate voltage of 300 volts and at a
fixed grid bias of ~62 volts.

The plates of these tubes show a dull red color at their
maximum ICAS plate-dissipation ratings. They show only a
barely perceptible red color at their maximum CCS plate-
dissipation ratings.

When considering an 810 or a 1627 for high power, you
save not only on initial tube cost, but also on the cost of the
final-stage tank condenser, on the high-voltage power supply,
and on the number of exciter stages required.

R-F POWER AMPLIFIER

CCS Power Output 375 Watts?

A
INPUT

A-F
ouTPuT

+2000.(£8)
60 70 420 WA (1k)*

RCA-8I0
L

il R-F
OUTRUT

RFC

42000 V.(MAX.) Ep®
250 MA{MAX.) [p*

Ti=Input transformer ; plate-to-plate
impedance, 1500 ohms (Note 2)

Output transformer, Z=11,000
ohms plate-to-plate

Ts=c.t. filument transtormer

F=1 A. high-voltage fuse

* Approximately 725 watts for ICAS.

Note 1: With Es=1500 v., E=-30 v., Z=6600 ohms, 15=80 to 500 ma., and
the power output is 510 watts.

Four 2AS's in push-pull-parallel, Class AR, operating at Ea=300

Cr=0.0005 4f, mica, 1600 v.
Cs to Co=0.002 uf, mica

.002 4, mica, 2500 v.
0.002 4f, mica, 5000 v.

uf (approx.), 1500 v.
T5 uuf/meter/sectiont

X=Insert keying relay here
G

1 Approximately 475 watis for ICAS.

Approximate capacitance in actual use at resonance.

2 For CCS plate-modulated telephony service, reduce Ee to 1600 v.. T to
210 ma., and increase Lo to 50 ma. The power output is approximately
250 watis.

12



e
l

>

TRANSMITTING TUBE DATA
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4.

TRANSMITTING TRIODE
ZIRCONIUM-COATED ANODE 3 50

225 WATTS INPUT List Price

Features
® ZIRCONIUM-COATED ANODE

Has remarkable heat-dissipating qualities.
Acts as an exceptionally effective getter.

® EXTREMELY HIGH MU OF 160
Zero-bias operation as class B modulator up to 1250 volts.

@ IDEAL FOR BREAK-IN OPERATION
® 60-Mc OPERATION AT FULL RATINGS

RCA-811 is a husky high-mu triode having a maximum plate-dissipation rating of 55
watts (ICAS). With a mu of 160. this tube requires no bias in class B modulator
service up to a plate voltage of 1250 volts—and only —4.5 to —9 volts of bias up to
1500 volts.

The remarkable ability of the 811 to “take it” is due in a large measure to its
Zirconium-coated plate, an RCA deyelopment. This type of anode has very high
heat-dissipating qualities and in addition functions to keep the tube hurd during its
entire life. Thus, the 811 is capable of withstanding heavy temporary overloads with-
out damage to its filement emission. The tube has a rugged, 25-watt, thoriated-tungsten
filament which insures tremendous reserve of emission.

The features of zero-bias operation, 170 watts output on c.w., 120 watts output on
'phone, and 225 watts of audio in class B (2 tubes) make the 811 one of the finest
values in transmitting triodes ever presented.

RATINGS
FiLamenT Vourace (A.C. ok D.C.) 3 Yolta
FILAMENT CURRENT ...+ e00en i Amperes
ANPLIFICATION FACTOR ... 160
DIRECT INTERELECTRODE CAPACITANCES : TYPICAL OPERATION

Grid-Plate uat
Grid-Fi g D-C Plate Voltage Volts
Plate-Filament 6 et D-C Grid Voltage:

Maxtroon Hes 50/16 From a fized supply of .. Valts
MaxNUM DIANMETE 2.5 16” B ar from u grid resistor of . OhmeSOCKET..... Slandard I-coninct, such as RCA type 9957 or from u cathode resistar of . Ohms

gcakllll F Grid Voltage. .. Volta
CEhT . e Plate Current ... oMAXIMUM CCS and ICAS RATINGS with TYPICAL D-C Grid Current (Anprox.) . ‘lz;

PERATIN v Driving Power (Appros.) i WaitsOPERATING CONDITIONS il ouss {Auncox 7 2 )
As A-F Power Amplifier and Modulator—Class B * Averaged over any audio-fremiency cycle o sine-wave form.

ccs 1cas
D-G PLATE VOLTAGE .. 1250 maz. 1300 mas. Volis Max. Permissible Percentage of ed Plate Vol i
MAX-SIGNAL D-C PLATE CumaeNts 125 maz. maz. Ma. akia o o e Pl NoloINe MM RTatS DujiL
MAX-SIGNAL PLATE INPUT®. VA% mawe 3 0 maz. Walis uencr Operation
PLATR DISSIPATION® +v.0venierss 40 moz. 50 moz. Watts

oYTYFICAL OFEATION : Unless otkeruise specifed valuas ure for 2 tubes JHEGUENG o | s aed MG Plate Voltage ...... 1500 olts Telograph = oGrid Voltage 3 ] S vous crLass © { FieEu nophony | 100 TM 60 |Fer Cens
Peak A-F Grid-to-Giid Voliage D0 160 Volts

ig. D-C Plate Current .......... 4% 2) Ma.
Sig. D-C Plste Current.... 200 200 Ma.

Effeslive Load Resistance ? APPLICATION
(Plate-to-Plate) ... - 15000 18000 OhmsMax, Driving Power (Approx.) ... 3.8 42 Watts An rf power amplifier circuit using a sinele K11 and desizned particularly

Max.-Sig. Power Output (Approx.)... 175 2% Watts for c-w service i shown below, A single 6LG, GL6-G, or 6V6-GT/G is
sultable for the driver stuge. ©

The plate of the 812 shows a dull red color ot its maximum plate-dissipa-
As B-F Power Amplifer sud Oscllatoi—Clias G Telegraphy tion ratings of 50 to 55 watts: it shows no color at & plate-dissipa

ces cas 40 watts. If, for any reason, the plate dissipalion rises to &pprox

D-C PLATE VOLTAGE 1250 maz. 1600 mazx. Volts 150 watts or more (2000 overload!) the escessive plate temperature
D-C Gmp VOLTAGE . maz. ~200 maz. Volts the Zirconium coating 10 alloy with the plate. This action may produce &

z D-C PLATE CUNRENT maz. 150 maz. Ma. Dot on the plate which, once formed, remains permanently. 1t sel-
D-C Gr Curses mez. AN maz Ma. Tects the performance of the tube in subseauent mormal aperation.
PLATE INPUT . max, 225 maz. Watts
PLATE DISSIPATION . maz. 55 max, Watts CW R-F POWER AMPLIFIERClass C Telegraphy Power Output 170 Watts®

uf mica, 1000 v.
C2 Ch C4=0.005 uf mica

1002 uf miea, 5000 v.

HUEL® 6000 v
Cs=0.6 iuuf/meter/section, § 2000 v.

500 ohms, 10 waits

Ti=Filament transformer, 2000 v,
insulation

) Li=Tune to frequency
= Operating freqiency

AA=PLANE OF ELECTRODES * Approximate.
+ Capacitance in actual use.

Tube Mounting Position Mot Ritor shatl ‘o Ty
high d-c plate_notential.

VERTICAL—Baze dawen, lated coupling shaft must be inserted
HORIZONTAL—Plane of plate between the rotor shaft of Ca and 1N

vertical (on edge). its control dial. 1500A.
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TRANSMITTING

225 WATTS INPUT

812

driving power of only 13

operation, the RCA-812 is
formance versus cost.

RATINGS
FiLaMent Vourace (A.C. or D.C.). . 63 Volts
FILAMENT CURRENT .. - 4 Amperes
AMNPLIFICATION FACTOR . 20
DIRECT INTERELECTRODE CAPACITANCES

Grid-Plate
Grid-Filament ../,
Plate-Filament ..

Maxinuy HeGar
MaxiMUM Dianerer ..l

MAXIMUM CCS and ICAS RATINGS with TYPICAL
OPERATING CONDITIONS

As Plate-Modulated R-F Power Amplifier—Class C Telephony
Carrier conditions per tube jor use with 2 maz. modulation jactor of 1.0

2 5
1250 maz. VoltsD-C PLATE VOLTAGE maz,

D-C Gum VOLTAGE . maz. -200 max. Volts
D-C PLATE CURRENT maz. 125 maz, Ma.
D-C Gran CURRENT . 25 max. 25 maz. Ma.
Prate INeUT 105 maz. 1355 masz. Watts
PLATE DISSIPATION 7 maz, 40 maz. Watts

CW R-F POWER AMPLIFIER
Class C Telegraphy Power Ontput 170 Watts®

|
|

TUBE DATA | ?\\\

TRANSMITTING TRIODE
ZIRCONIUM-COATED ANODE

List Price 3
Features

@ ZIRCONIUM-COATED ANODE
Has remarkably high heat-dissipating qualities,
Acts as an exceptionally effective getter.

® LOW-LOSS MICANOL BASE
@ LOW DRIVING POWER

170 watts output with only 6.5 watts of grid drive.

@ 60-Mc OPERATION AT FULL RATINGS
Up to 100 Mc at reduced input.

RCA-812 is a high-perveance, easy-to-drive triode having a maximum plate-dissipation
rating of 55 watts (ICAS). This tube, with a medium mu of 29, requires unusually
low driving power for class C telegraph and telephone services. Two 812's in class C
telegraph service will take a plate input up to 450 watts with the exceptionally low

watts.

With a carrier power of 170 watts for c-w operation and 120 watts for 'phone
a transmitting triode that is hard to beat on a basis of per-

TyricAL OreATION t
D-C Plate Voltage .
D-C Grid Voltage off.

From a grid resistor of .
Peak R-F Grid Voltage...

1000 Voits

Driving Pawer (Approx.)
Power Output (Approx.)....

As R-F Power Amplifier

D-C PLATE VOLTAGE . 1250 maz. 1500 maz. Volts
D-C GR VoLrtAcE -200 maz. 200 mag..Volts
D-C Prate CuRmeNt 125 maz. 150 maz. Ma.
D-C Grib CUBRENT 35 maz. 35 max. Ma.

maz.
maz.

225 moz. Watts
55 maz. Watts

1500 Volts
D-C Grid Valtage:

From a fized supply of. -125 ~175 Volts
or from a grid resistor of. 7000 Ohms
or jrom a_cathode resistor of 1000 Ohms

Peak R-F Grid Voltage... 285 Volts
D-C Plate Current . 150 .
D-C Grid_Current {Appro: 25 Ma.
Driving Power (Approx.) 5 6.5 Watts
Power Output (Approx.). 116 170 Watts

7 Grid bias may be obtained from a grid leak or from s combination of
grid lesk and fixed supply, or grid leak and cathode resistor. The cathode
resistor should be suitably by-passed for both af. and r.f. The combina-
tion method of grid leak and fixed supply has the advantage of not only
protecting the tube from damage through loss of excitation but also of
minimizing distortion by bias-supply compensation.

Max. Permissible Percentage of Max. Rated Plate Voltage and Plate Input
for High-Frequency Operation

FREQUENOCY S | s | 10 | e
s Telegraphy,CLASS C | e Teleghony | 100 | 75 L

RCA-BI2

INPUT

+1500V.
1S0M)

14

C1=0.0005 uf miea, 1000 v.
C: Cs Ca=0.005 af mica
G 002 4f mica, 5000 v.
Co==5.3 4uf,* 6000 v.
€5=0.6 juut/meter/section, t 2000 v.
Ri=7000 ohms, 10 watts
RFC=R-f choke
Ti=Filament transformer, 2000-v.

insulation

Li=Tune to frequency
f=Operating frequency

Bottom View of Socket Connections

\i:)r—
AA=PLANE OF ELECTRODES* Approximate.

1 Capacitance in actual use.

Tube Mounting Position
Nore: Rotor shaft of Cs is at the
high d-c plate potential. An insu-
lated coupling shaft must be in-
serted between the rotor shaft of Cs
und its control dial

VERTICAL—Base down.

HORIZONTAL—Plane of plate
vertical (on edge).



TRANSMITTING TUBE DATA

TRANSMITTING BEAM POWER AMPLIFIER
HIGH POWER SENSITIVITY $99.00

360 WATTS INPU' List Price ZZ
Features

® HIGH POWER WITH MINIMUM OF EQUIPMENT
260 watts output with less than one watt of r-f drive. Any crystal oscillator

swill drive it.

@ NEUTRALIZING UNNECESSARY
Ideal as & high-power final amplifier for quick band-change.

@ LOW SCREEN CURRENT

® NEW MOLDED GLASS-DISH TYPE STEM
Provides short, heavy leads and low lead inductance.

@ 30-Mc OPERATION AT FULL RATINGS

® GIANT 7-PIN BASE
Has short shell and wide pin spacing.

RCA-813 is a beam power transmitting tube of extremely high power sensitivity with4 maximum plate-dissipation rating of 100 watts. The tube actually requires less thanL watt of driving power to give 260 watts output on c.w. Neutralization is unnecessaryin adequately shielded circuits. RCA-813 makes an_excellent power amplifier for thefinal stage of medium-power transmitters where quick frequency-change without neu.
tralizing adjustments is desirable, and where a minimum of driver equipment is re-auired. The tube requires a very low screen current. RCA-813 is also an excellent fre.
quency multiplier capable of giving high harmonic output with unusually high efficiency.

RCA-813 employs the new Molded Glass-Dish type stem structure, which makes practical a compact but powerful tube—only 73 inches high—having very short leads and low lead inductance. Other features of the tube include a heavy-duty (50-watt) thoriated-tungsten filament, over-size graphite plate, dome-top bulb with cushion-mounted supports, and a Giant 7-pinbase having a short shell and wide pin spacings. As a result of its special construction, the 813 can be operated at maximumratings at frequencies as high as 30 Mc and at reduced ratings as high as 60 M.
RCA-813 is conservatively rated at 360 watts input for class C c-w service and 240 watts for plate-modulated service.

Peak R-F Grid Voltage. .. se 195 210 VoltsRATINGS Jeam Forming Plate Voltagef.: . . o ] VoltsFILAMENT VOLTAGE (A.C. 08 D.C.)ievvvvecrsnns 100 Volts D-0 Plate Outrent . I8 150 MacFrLAMENT CURKENT .._........_.... v 1 Amperes D-G Screen Current .18 20 MaTRANSCONDUCTANCE, for Plate Cur. of 50 Ma. 3750 approz. Micromhos D-C Grid Current (Approx.). . 4 8§ Ma.otk b e R Driving Power (Approx.) . Gy’ 12 Watts
Grid-Plate (with External Shielding) ..... 125 maz. uuf Power Output (Approx.). see 185 175 Watts
Oy asans o R it As R-F Power Amplifier and Oscillator—Class C TelegraphyMaxmrum Hewnr . . T1/2 Key-down conditions per tube without modulationMaxorum Diaveres e 2B cosSOCKET, 1o s 1enrs Leansmitting, such as the RCA type 0920 1 o Pus Vouraos ... . il

L e D-C SCHEEN VOLTAGE ... 400 maz. VoltaMAXIMUM RATINGS AND TYPICAL OPERATING D-C GRID VOUTAGE ........ ~300 maz. VoltsCONDITIONS D-C Prate CURRENT | 180 maz. Ma.
As Plate-Modulated R-F Power Amplifir—Class C_ Telephony B R CLRRAIE 0 sCarrier conditions per tube for wse with o maz. modulation factor of 1.0 ST YN aia g e Wat

) ccs PLATE DISSIPATION ... 100 muz, WattsD-C PLATE Voitace oo 1600 maz. Volts T¥ricAL OFERATIO:D-C SCREEN VOLTAGE 400 maz. Valts D-C Plate Voltage 2000 VoitsD-C GRID VOLTAGE ....... 800 maz. Volts D-C Sereen Voltage ....., 300 300 400 VoltsD-C PLATE CURRENT ...... 150 maz. Ma. From a serics resistor off 42000 50000 107000 Ohms.D-C GEin Cumment .. D-C Grid Voltage ........ -60 10 50 VoltsPLATE INPUT ... From a grid resistor of* 8300 11700 30000 Ohms.Scremx INeur |0l Peak R-F Grid Voltage... 145 150 160 VoltsPLate Dissipation Beam-Forming Plate Volt-TyricaL Orsxation aged ......... [ o 0 ValtsD-C Plate Voltage . D-C Plate Current 180 150 150 Ma,D-C Sercen Voltage ... D-C Sereen Current ...... 23 20 15 Ma.From a serics screen v D-CGrid Current (Appr 7 6 3 Ma.D-C Grid Voltage® ....... Driving Power (Approx. 1 0.8 05 WattFrom a grid resistor of . Power Output (Approx.) 153 190 260 Watts
+ Series screen resistor should not be used except where the 813 is employed

i as 4 buffer amplifier and is ot keved:PR Vit A St Contikatibnk # Beam-forming plates should be connected to the mid-point of flament cir-
cuit operated on a.c., or to the negative end of the flament when a d.c

Tube Mounting Position flament supply . used.A 1 Supplied preferably from separate modulated sereen-voltage source: volt-VERTICAL—Base up or down. ake-drapping esistor fn series With modulated Blute-voltage Supply may
ZONTAL—Plate in vertical plane e used.oA sl ) 5 * The total effective grid-circuit resistance should not exceed 30000 ohma.

Max, Permissible Percentage of Max. Rated Plate Voltage and Plate Input
for_High-Frequency Operation

FREQUENCY | 30 45 | 60 M.
legraphCLASS © | vty | 100 o | 1w | rerce

15



APPLICATION
A circuit employing the 813 in plate-modulated telephony
service is shown on this page. In this circuit it will be noted
that the plate-circuit by-pass condenser C. is connected to
ground in series with screen by-pass Cs This arrangement

minimizes the by-passing effect of Cs at high
audio frequencies and greatly improves the
modulation of the screen voltage. Because the
sereen impedance of the 813 is about 20000
ohms and the series screen resistor required
is 60000 ohms, the eapacitance ratio of Co
to Ce should be about 3 to 1, as indicated
in the legend. For operation at 3.5 Me and

lower frequencies, it may be desirable to in-
crease the values of Co and Cs, keeping their
ratio the same.

Moulded glass
stem assembly
showing individ-

nal lead seals.

In class C telegraph service, where the grid
excitation or the cathode circuit of the 813 is
to be keyed, it is important that the screen
voltage be obtained from a separate, low-

voltage source, or from a tap on a bleeder circuit across the
plate supply. It should not be obtained through a series ve-
sistor as shown in the plate-modulated-telephony circuit. With
the series-resistor method, the d-c screen voltage will rise to
the plate potential when the space current is reduced to zero.
This voltage, of course, greatly exceeds the maximum screen-
voltage rating. When the d-c screen voltage is limited to
approximately 400 volts under key-up conditions, a fixed grid
bias of —45 or —50 volts is adequate to reduce the plate cur-
rent to a safe value; partial fixed bias, therefore, is recom-
mended in c-w transmitters where the oscillator stage is to
be keyed for break-in operation. The remainder of the re-
quired grid bias can be conveniently obtained from a grid
leak.

PUSH-PULL C-W AMPLIFIER

Power Output 520 Watts (Approx.)

813 DESIGN FEATURES

1. Medium Metal Cap

2. Short Ribbon Plate Connector

3. Filament Support Springs

4. Mount Support

5. Top Ceramic Mount Support

6. Top Shield

7. Aligned-Turn Control and Screen
Grids

8. Heavy-Duty Thoriated-Tungsten
Filament

9. Large Sturdy Graphite Plate
10. Hord Glass Bulb with Mount-Align.

ing Dome

11. Bottom Shield Disc

12. Ceramic Plate-Support Spacer

13. Directive-Type Getter Container
14. Dish Type Stem

15. Ceramic-Insert Giant Base

16. Beam-Forming Plate

17. Filament Connector

18. Tungsten-to-Glass Seal

19. Bottom Ceramic Mount Support

The RCA-813 may also be operated as a grvid-modulated
f power amplifier (class C), Typical operating conditions

are: D-c plate voltage, 2000 volts; reen voltage, 400
volts; d-c grid voltage, —120 volts: grid voltage, 120
volts; peak a-f erid voltage, 60 volts; beam-forming plate
voltage, 0; d-c plate current, 75 ma; and d-c screen current,
3 ma. Under these conditions, power output i mately
50 watts. In grid-modulated servi d bias should be
obtained from a fixed supply. Screen voltage should be
obtained from a separate source or from a voltage divider
connected across the plate-voltage supply. Driving power
usually is negligible and never morc than 2 watts. Audio
driving power ig generally never more than 1 watt.

PLATE-MODULATED CLASS C R-F POWER AMPLIFIER
Power Output 175 Watts (Approx.)

[,

%

<1800V, (MAX) Ep
1SOMA. (MAX,) T

€1 Ca C4 G Cor=0.002 uf mies

i [meter/section
.05 4f miea, 1000 volts

.5 uut [meter/settion

000 ohims, 2 watts
Re=50 ohm, center-Lapped
Re=Bleeder Resistor (40000 ohms

Total or less)
o e 5k SB0h ve) X=High-voltage keving relay, in-

e iy D s suluted for 2300 volts. Do not use
+ Le=Tune %o operating frequency unordinary key in this position.

NOTE: Grid cireuit should be shiclded from plate circuit by metal chassis,
or other means

=2 uuf /meter Re=50 ohms, e.t., wire-wound
Cs Ca C,=0.002 uf (o larger) mica Ry=60000 ohms, 50 watts
Ce=0.006 uF (o larger) mica, La=For frequency “1”

2000 .
.002 f (or larger) mica, BRU-1 shokd

¥ T=Modulation transformer {
2 4 /metert secondary 7=0500 ohms

% a high-voltage fuse
$ Ratio of Cx to Co should be kept approximately 3 i 1

T Cupacitance in actial use.



TRANSMITTING TUBE DATA

TRANSMITTING BEAM POWER AMPLIFIER
CARBONIZED NICKEL ANODE

225 WATTS INPUT List Price 517
Features

@ HIGH POWER SENSITIVITY

@ NEUTRALIZING UNNECESSARY

® 30-Mc OPERATION AT FULL RATINGS
® CARBONIZED NICKEL ANODE: MICANOL BASE

RCA-814 is a beam transmitting tube of the thoriated-tungsten filament type with a
maximum plate dissipation rating of 65 watts (ICAS). The high power sensitivity of
the tube makes it specially suited for use as an r-f amplifier, frequency multiplier, os-
cillator, or grid or plate-modulated amplifier. For example, a single 814 is capable of
giving a power output of 160 watts in class C telegraphy (ICAS) with a driving power
of only 1.5 watts. The plate connection of the tube is brought out to a separate seal
at the top of the bulb to maintain low grid-plate capacitance,

The 814 may be operated at maximum ratings in all classes of service at frequen-
cies as high as 30 Mc and at reduced ratings as high as 75 Me. Neutralization is
unnecessary in adequately shielded circuits. For those who require moderately high
power and desire a minimum number of transmitter stages, the 814 with its carbonized
nickel anode and its Micanol base will be found unexcelled.

RATINGS
FUAMENT VOLTAGE (A. C. 08 D. C.) 10.0 Volts
FILAMENT CURRENT . 3.25 Amperes
TRANSCONDUCTANCE, For plate cur. of 80 ma. . 3300 Micromhos

50

5 0.1 maz. puf
2 .3 it
. ass Prate Inpur maz, WattsMaxpwus Hewgur ¥ 73" S put maz. WalMAXIMUNM DIAMETER 5 CRugR INpUT . 10 maz. WattsPLATE DISSIPATIO!

TYPICAL OPERATION
65 maz. Watts

i 2-1/
SOCKET. 11vevssansnns Standard 5-contact, such as the RCA type 9920

At 50 T Pobale . . D-C Flate Voltage ...... 1500 VoltaAs Plate-Modulated R-F Power Amplifier — Class C Telephony DG S Vatase
3 ccs ICAS From a fized supply of . 300 VoltsD-C PLate Vourace 1000 maz. 1250 maz. Volts From a serics resisior of 50000 OhrmsD-C Scmsex Vourace (Grid No. 2).... 400 maz. 400 mas, Volts D-C Grid Voliage

D-C Guo Vouraoe (Grid No. 1)...... -300 maz. -300 maz. Volts From a fized supply of . -s0 90 VoltsD-C PLATE CURRENT .. 120 maz. 150 maz. Ma. From a cathode resistor of ... 130 490 OhmaD.C GRID CURRENT . 15 maz. 15 maz. Ma. From a grid resiator of .. o sono 2000 ObmsPiate INpuT . 120 maz, 150 maz, Watts Beam-Forming Plate Volingel . ] Volta
ScREEN Invur 6.7 maz. 6.7 max. Watts Peak R-F Grid Voltage 165 170 VoltaPLATE DissieaTion 88 maz. 50 maz. Watts D-C Plate Current . 144 150 Ma,TyricaL OpERATION : D-C Screen Current . 225 24 aD-C Plate Voltage 900 1000 1250 Volts D-C Grid Current (Appros.) 1o 10 Mo,

D<C Screen Voltage Driving Power (Approx.) - AE 15 WattsBrom o fzed sunply of 300 300 300 Volts Fower Output (Approx.) ] 150 Watts
D n 2 Serigs résistoral 10000 Ao 4o Ohoms # Beam-forming plates should be connected to the mid-point of the fila-
BT e ettty of 150 15 Volta ment circuit operated on a.c., or to the neative end of the filament

From o grid resistor of 15000 15000 Ohms ahen aldls” Mament. sopply e pued,Bonm B omadria. zoauter o * Screen voltage is proferably obtained from a fixed supply, modulated
i L £ o 0 o Voits simultancously with the plate voltage. Series voltage-dronping re-Peak R GHd Veltagel. 219 209 2% voits sistor connected to the modulated plate-voltage supply may also be

D-C Plate Current . 120 120 14 Ma, used. pD-G Screen. Curront 5 18 20 M #* Seriés screen resistor should not be used except where the 514 is em-
D_C Grid Cor. (Approx.) 10 10 10 M Dloyed as @ buffer amplifier and is not keved.
Driving Power (Approx.) 2 2 2 Wattabt il ol S & 180 Watts Maximum Permissible Percentage of Maximum Rated Plate Voltage and

Plate Input for High-Frequency Operation
As R-F Power Ampli and Oscillator — Class C Telegraphy

D-C Puate VoutAce . ... 1250 maz. 1500 maz. Volts ERBQUANGY 2 ki ki eD-C ey Voimaas (Grid Mg 2) "Il 400 mas 400 mas. Vol [ Beesranhy
D-C Guw VouTaGE (Grid No. 1) ...... ~300 maz. 300 maz. Voits CLASS © entD-C PLATE CURRENT . 00150 mazm. 150 maz. Ma. iatEUe, Tievtony!, 104 . K| PergentD-C GHIb CURRENT LU0 15 mes 15 mos Ma

C1=25 uf, eleetrolytic, 50 valts
GRID-MODULATED R-F AMPLIFIER oo Bottom View

Power Output 29 Watts® CCS Co Ch=0.005 uf, mica of Socket’ Connecfluny
& uul /meter
002 uf, mica, 2000 volts

megohm, 0.5 watt
ReF 

ohms, 2 watts

P —— Re=30 ohms, o.t., wire-wound
) oFEr | Ri=1560 ohms, 30 wattsElo Ri= 8000 ohms, 1 watt

(&) RFC=R-F choke
fca-670 Li=Tune to frequeney

To=Modulatian transformer,
‘turns ratio, P/S=131
primary load impedance=4000 ohms

o . ispeccy Approximate.
APLIFER # The extra 100 valts is to compensate

for the voltage drop across cathode
resistor Ri; grid, screen, and plate
voltages are measured to the fila-
ment. The screen voltage should be

g & obtained Trom a Separate, fixed-volt- Tube Mounting Position
: - age source, or from & voltaxe divid- | e

2N, TG Ak er having good regulation—not from VERTICAL—Base down.
a series resistor. HORIZONTAL—Not recommended,
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TRANSMITTING

PUSH-PULL

815

75 WATTS INPUT TO 2 METERS

a3
TUBE DATA | Q\\\

)

BEAM POWER AMPLIFIER

Features

® OPERATES PUSH-PULL WITH 75 WATTS INPUT ON C.W. THROUGH
ALL FREQUENCIES TO 150 Mc

® USES LESS THAN % WATT OF GRID DRIVE

® EXCELLENT FOR EXPERIMENTAL LOW-POWER FM AND TELEVISION
TRANSMISSION

® ONLY 400 TO 500 PLATE VOLTS REQUIRED

® GLASS-BUTTON STEM STRUCTURE PROVIDES SHORT LEADS AND
LOW LEAD INDUCTANCE

RCA-815 is the new, low-cost push-pull beam transmitting tube. It is designed par-
ticularly for use at wave lengths as low as 2 meters. It requires little driving power, a
minimum of driver equipment, and provides full cutput on only 400 to 500 volts.

The exceptional efficiency of the 815 at the ultra high frequencies is made possible
by the balanced and compact structure of the beam units, excellent internal shielding,
and close electrode spacing. Internal leads are short in order to minimize lead in-
ductance and resistance. A single 815 operating in push-pull c-w service is capable of
handling 5 watts input (ICAS) with less than 0.2 watt of driving power—at frequen-
cies as high as 150 Mc. It may be operated at reduced input up to 225 Me (1-% meters).
Neutralizing of the tube is usually unnecessary.

RCA-815 is equipped with a big octal-type metal-shell base using low-loss Micanol
insulation. The heaters of the tube may be operated either in parallel from a 6.3-volt
supply or in series from a 12.6-volt supply.

Whether you buy for regular transmitter requirements or with an eye to your
new u-h-f and television transmitter, you will find the RCA-815 just about the biggest
value on the market. It provides push-pull operation and yet requires but one socket,
one cathode resistor, and one screen resistor,

CHARACTERISTICS and RATINGS
Unless otherwise specified, values are for both wnits

HeaTsr (A, C.or D. C.):
Voltage per Unit... a 6.3 Volts

Current per Unit +....evineen - 0.8 Ampere
TRANSCONDUCTANGE, for plate current of 25 ma. 4000 Micrombos
GRID-SCREEN MU-FACTOR .. 6.5
DigkCt INTERELECTRODE CAPACITANCES ( EACH T

Grid-Plate (With external shielding) ....... 0.2 maz. puf
Input w183 nuf

Output ... 2 85 it
Maxmus Heigur 4-9/15"
MAXINUM DIAMETER ... 2-1/2"

SOCKET....... +....Standard Octal such as RCA type 9024

MAXIMUM CCS and ICAS RATINGS with TYPICAL

OPERATING CONDITIONS

As Push-Pull A-F Amplifier and Modulator — Class AB:

ccs 1C45
D-C PLATE VOLTAGE ... 400 maz. 500 maz. Volia

200 maz. 200 maz. Volts
IGNAL D-C PLATE CURKENT ..... 130 maz. 150 maz. Ma.
1GNAL PLATE INPUT . .o 60 mazm 5 max. Watts

MAX.-SIGNAL SCREEN INPUT . 4 maz. 4 maz. Watts

PLATE DISSIPATION ..vvoesnsens 20 maz. 25 maz. Watts

TYPICAL OPERATION:

D-C Plate Voltage ................. 400 500 Volts
D-C Sereen Voltage ... 125 125 Volts

D-C Grid Voltage (Grid No. 1) . -15 15 Volts
Peak A-F Grid-to-Grid Voltage 60 60 Volts

Zero-Signal D-C Plate Current ... 20 22 Ma
Max.-Signal D-C Plate Current 150 150 Ma.

Max.-Signal D-C Sereen Current . 32 82 Ma.
Load Resistance (Per Plate) ....... 1550 2000 Ohms
Effective Load Resistance (Plate-to-

BIEY 12s530ssqrvsnernesszovaress |SEN0 8000 Ohms

Max.-Signal Driving Power (Approx.)* 0.36 036 Watt
Max.-Signal Power Output (Approx.) 42 54 Watts

18

As Grid-Modulated Push-Pull R-F Power Amplifier — Class € Telephony

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

ccs 1cAs

D-C PLATE VOLTAGE ....vveeveiveneese 400 maze 500 maz. Volts
D-C Scaeex Vourace (Grid No. 2) ... 200 maz. 200 maz. Volts
D-C Grw Vourase (Grid No. 1) - -176 maz. ~175 maz. Volts

D-C PLATE CURRENT 75 maz. 75 maz. Ma.
Prate INPuT 30 maz. 375 maz. Watis
SCREEN INPUT 2.5 maz. 2.5 maz. Watts
PLATE DISSIPATION ....... ot 20 maz. 25 maz. Watts

TYPICAL OPERATION :
D-C Plate Voltage - 400 500 Volts
D-C Screen Voltage ...... 125 125 Yolts
D-C Grid Voltage ........... -40 —10 Volts
Peak R-F Grid-to-Grid Voltage ..... 80 50 Volts
Peak A-F Grid Voltage bt 1 Volts
D-C Plate Current ... ks kel
D-C Screen Gurrent .............. 3 4
D-C Grid Current (Approx.) .. 04 0.4
Driving Power (Approx.)® 0.32 0.28
Power Output (Approx.) . 105 13

As Plate-Modulated Push-Pull R-F Power Amplifier — Class C Telephony

Carrier conditions per tube for wse with o maz. modulation factor of 1.0

ccs 1c45

D-C PLATE VOLTAGE .. . 3% maz. 400 mez. Volts
D-C ScreeN VouraGe (Grid No. 2) ... 200 maz. 200 maz. Volts
D-C Gmip Vouracs (Grid No. 1) . -175 maz. ~176 maz. Velts
D-C PLATE CURNENT 125 maz. 150 maz. Ma.
D-C GRio CURKENT . & maz. 6 moz. Ma.
PLATE INFUT ....... s 40 maz. 60 maz. Watts
ScresN INpUT . . 27 maz. 2.7 maz. Watts
PLATE DISSIPATION . oo 185 maz. 20 maz. Watts

TYPICAL OPERATION :

D-C Plate Voltage .. 825 400 Volts
D-C Sereen Valtage#

From o fized supply of .. 165 175 Volts



TRANSMITTIN

ccs cas
From w series resistor of ........ 10000 15000 Ohms

D-C Grid Voltage of ............... -45 -45 Volts
From u grid rosistor of ** ....... 11250 15000 Otins

Peak R-F Grid-to-Grid Voltage . 12 16 Volts
D-C Plate Current .... = i 150 Ma.
D-C Screen Current ............. 16 15 Ma,
D-C Grid Current (Approx.) . 4 3 Ma.
Driving Power (Approx.) .. 02 016 Watt
Power Output (APDrox.) .......... 80 4 Watts

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

el 1CAS
D-C PLATE VOLTAGE ..... 400 maz 500 maz. Volis
D-G SchueN VOLTAGE (Grid No. 2) ... 200 maz. 200 maz. Volts
D-C Grip VourAce (Grid No. 1) ~175 maz. =175 maz. Volts
D-C PLATE CumkENT 150 maz. 150 maz. Ma.
D-C Guw CumnesT 6 maz. 6 maz. Ma.
PraTs InpUr 60 moz. 75 maz. Watis
ScrEEN INpUT . 4 maz. 4 maz. Watts
PLATE DIssipATION RO 20 moz, 25 mas. Watts
TYPICAL OFERATION

D-C Plate Voltage -........... 400 500 Volts
D-C Sereen Voltage

From o fized supuly of «.oiooee. 145 200 Valts

G TUBE DATA

ces 1648
From u serivs resistor of - 15000 17500 Ohms

D-C Grid Voltage
From a jized supply of .......... -5 -45 Valts
From a cathode resistor of ....... 260 265 Ohms
From a grid resistor of** + 20000 13000 Obms

Peuk R-F Grid-to-Grid Voltage . 18 112 Valts
D-C Plate Carrent 150 150 Ma.
D-C Sereen Current ..... 17 17 Ma.
D-C Grid Current (Approx.) . 45 3.5 Ma.
Driving Power (Appros.) ... 023 018 Watt
Pawer Outpul (Approx.) ...... 44 58 Watts

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

# Fixed sunnly. modulated simultancously with the plate supply, is
recommended. Series resistor conneeted to modulated plate-voltise sup-ply may also be used.

** The wridecirenit resistance should never exceed 13000 ohms (total]
per tube. or 30000 ohms per unit. If additional bias is nccessary, a
cathode resistor or a fived supply should be used.

* Driver stage should be capable of supplying the srids of the class't K
stage with the specified driving power at Jow distortion. The

effective resistance per grid in the grid circuit of the cluss ABs stage
should be kept below 500 ohms and the effective impedance at the
highest desired reponse frequency should not exceed 700 ohms.

Max. Permissible Percentage of Max. Rated Plate Voltage and Plate Input for High-Frequency Operation

FREQUENCY T T I ) 225 Mo
| Grid Mod. Telephony 100 8 7 Peor CantCLASS € | Telegraphy ‘ 100 50 | 0 Per Cont1 Plate Mod. Telephony 100 ) 0 Per Cent

APPLICATION
In class C rf telegraph service, the 815 may be supplied
with screen voltage from a separate source, from a volt-
age divider, or from the plate supply through a series re-
sistor. When a series sereen resistor is used, the regulation
of the plate supply should be good enough so that the plate
voltage will not exceed 600 volts under key-up conditions.
Grid bias may be obtained by any convenient method, ex-
cept when a preceding stage is keyed. In this case, sufficient
fixed bias should be used to maintain the d-c plate current
at a low value when the key is up.

In plate-modulated class C £ amplifier service the sereen
voltage for the RCA-815 should preferably be obtained from
a fixed supply modulated simultaneously with the plate volt-
age, although it may also be obtained from a voltage-drop-
Ding resistor connected to the modulated plate supply. In any
case, the screen voltage must be modulated simultaneously
with the plate voltage so that the ratio of screen voltage to
plate voltage remains constant. Modulation of a fixed supply
can be accomplished by connecting the sereen lead to a sep-
arate winding on the modulation transformer.

In grid-modulated class C r-f service grid bias for the
815 should preferably be obtained from a fixed supply. The
plates of the tube are supplied with unmodulated d-c volt-
age. The audio power required in this service is very small
and need be sufficient only to meet the peak power require-
ment of the grids of the class C amplifier on the positive

112-116-Mc PLATE-MODULATED R-F POWER
Pawer Outpat 45 Watts (ICAS) *

D
@m

* Approximate
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crest of the input signal. The actual peak value is general-
Iy mever more than 0.5 watt. The sereen voltage should be
obtained from a separate source or from a voltage divider
connected across the plate supply.

A cireuit illustrating an_application of the 815 as an
u-h-f plate-modulated amplifier is shown on this page. In
this service the tube is capable of delivering approximately
45 watts output at a plate voltage of 400 volts. The stage
requires about one watt of useful r-f power to insure ample
grid excitation of the 815. D-c grid current adjustment may
be made by varying the coupling between L1 and L2 and
tuning C and C2. Amplifier loading is obtained by adjust-
ing the coupling of the “hairpin” antenna coil to L3. L1 and
L2 should be well shielded from L3 by a metal chassis or by

vertical metal baffle plate used to mount the 815, If de-
sired, a small lumped inductance can be used in place of
the grid lines. In this case, grid-circuit tuning is best ob-
tained by varying the inductance of the grid coil rather
than by tuning it with a variable condenser.

Additional eireuit information on
the 815 is given under TRANSMIT-
TER CONSTRUCTION, page 59.

The plates of the 815 show no
color when the tube is operated at
its maximum plate-dissipation rat-
ing.

Bottom View
of Socket Connections

AMPLIFIER

=

e

See L

Co Ci=1" copper sheet insulated
from chassis by mica sheet 0.002" thick.
or 0.0005—4f “postage stamp’ mica con.
densers soldered to chassis with shortest
practicable leads

€2 Ca=Copper discs, ¢ x 17", Solder discs
to 10-32 brass screws 17 Jong. Drill and
tap grid and plate lines for 1

Ri=15000 ohms,

Re=15000 ohms, 25 watts, adjustable

Li=%" dia. copper tubing. Length of tub-
% and capacitance of C depend upon

driver tubes employed

%" din. copper tubing, 121" long and
spaced approx. 75" between centers

s=1." dia. copper tubing,
spaced approx.

140

Note: Terminals 8 & 6
must be connected togzther.
Plane of electrodes of cach
unit s parallel to plane
through axis of tube and
AN

18" lone aud
74" between centers

minals of Tt i
and No. 2 lspectively



Unique filament

B
of 816, S66A/866 Socket Connections

—Base down only. PEAK PLATE CURREN'

HORIZONTAL_ Tume VourAce DRor (Appros.)
ik MaxiMuM HEGHT .

G R MAxius Diase

GAS TUBE TYPE

HALF-WAVE MERCURY-VAPOR RECTIFIER
*JUNIOR OF THE §66-A /866" List Price l-m

Features
@ SMALL AS A RECEIVING @ LONG LIFE

TUBE Assired by (1) 866-A/866 type filament
construction and material, (2) plate lerd

T R RN through top of bulb.

@ HIGH RATINGS FOR SIZE OF TUBE
MITTERS UP TO 400 WATTS 5 +

5000 volts, peak voltageINPUT (TOTAL). 300 ma.. benk plate carrent
RCA-816 the junior transmitting-type rectifier for use particularly in medium
power transmitters of 400 watts input (total) or less. Unlike ordinary small half-
wave, mercury-vapor rectifiers of this type, the 816 is designed so that the plate lead
is brought out through a separate seal at the top of the bulb, a construction which
eliminates stem electrolysis and makes it possible for the tube to handle a maximum
peak inverse voltage rating of 5000 volts. Two 816's operating in a full-wave rectifier
uufuir are ;apubl(; of delivering to hm input of @ choke-input type filter a rectified
voltage of 1600 volts at 250 ma., with good regulation, with exception; lif e—;total reectifier tube cost of only $2.00! g & R AR, B

Valts
Amperes

4 maz, Volis
T CukR: maz. Ma.
LATE CUMRENT ., .- maz, Ma.

Dror (Approx.) oits
TM 11

1-9/1F
tach, such s RCA type 9910

* For supply frequency up to 150 cyeles and for 4 condensed-mercury temperature of 20 to 60° C.

—~—

*A RECTIFIER TUBE WITH A LONGER LIFE” List Price Sl 30
866 Features
— @ LONGER LIFE @ HIGH RATINGS

Assured by (1) radically new filament, (2) 10,000 volts, pesk inverse voltage
866 insuluted plate cap 1000 ma. peak plate current

® ENORMOUS EMISSION RESERVE

RCA-866-A/866 is a half-wave, mercury-vapor rectifier, strikingly different in design
and construction from ordinary 866 types. Secret of the B866-A/866 its edgewise-
wound coated ribbon filament, illustrated on this page. This filament has great mechan-
jeal strength and provides more emitting area for the same filament power rating.
Tt utilizes a new alloy material that mot only has tremendous electron-emitting cap-
abilities but also holds the key to greater tube life.

RCA-866-A/866 supersedes the 866-A anl 866 and may be used in equipment designed
for the former types. It combines the ability of the 866-A to withstand high peak in-

e voltages with the ability of the 866 to conduct at low plate voltage. Thus, at the
mazimum peak inverse woltage rating of 10,900 volts and a mazimum peak plate eurrent
rating of 1.0 ampere per tube, two 866-A/866’s operating in_a full-wave rectifier cir-
it are. capable of delivering to the input of a choke-imput filter a rectified voltage of
2200 volts at 500 ma. with good regulation and with exceptional life.

RCA-866-A/866 not only handles more power at lower initial cost, but its long life
provides great tube economies. When this type is installed in your equipment you can
forget rectifier tube problems for a long time to come.

For civeuit information, refer to page 30 under RCA-872 and 872-A. For design of
filters, see page T2.

RATINGS FOR RC.
FUAMENT VOLTAGE (A.C.) Volts
FILAMENT CURRENT Amperes
PeAk 1N ;

(For supply frequencies up to 150 eyeles)
Tube Cond. Mereury Temp. 25° to 80° C. 10000 maz. Volts

Mounting Position Cond. Mereury Temp. 0 70° C. — Volta
(For supply frequencies up to 1000 cycles)

VERTICAL Cond, Mercury Temp. 25° to 70° C. 5000 maz. Volts
. Amperes
. Ampere

VoltsAVERAGE PLATE CURRE:

or 9919
Socker

* Operation of tube at 40°

20

€. is recommended



INDUCTIVE-OUTPUT AMPLIFIER
607, EFFICIENCY AT 500 Mc!

100 WATTS INPUT

RCA-825 is a_multi-electrode trans-
mitting tube designed for use as a
power amplifier, particularly at fre-
quencies above 300 Me. It is capable
of giving as much as 35 waits output
at frequencies up to 500 Me. depend-
ing on the bandwidth and service of
the application.

As a result of a new principle em-
ployed wherein the electron stream is
inductively coupled to the output cir-
cuit, the €25 is {ree from many of
the ‘ordinary tube Jimitations encoun-
tered in ultra high-frequency opera-
tions, Its high transconductance and
its adaptability to tank circuits hav-
ing low effective capacitance males
it especially suited for wideband serv.
jces such s television and frequency:
modulstion. The 825 is also useful as
an oscillator and harmonic generator
in the same way as tubes of more
conventional design.

The €25 is an RCA engineering
achievement which suggests new pos-
sibilities for radio transmission at
the ultra-high frequencies. Complete
technical information on the tube is
available on request.

List Price 534'50
RATINGS

HeaTeR Voutack (A.C. or D.C.) a 6.3
HEATER CURRENT .,.....o0 senry 0.75
TRANS ce for plate current of 50 m 500
DigECT INTERELECTRODE CAPACITANCES :

Grid No. 110 Grid No. 2 . L8 maz,
Grid No. 1 to Cathode o\ vvorviieiinnns . 5.2
Grid No. 2 to Cathode . 2y 0.0

MaxiMuM LENGTH 834"
Maximus DiAMETER -1 1

Socker . 3 RCA

MAXIMUM CCS RATINGS
As R-F Power Amplifier and Oscillator—Class .C Telegraphy

D-C Cotpcton VoLTAGE ...

D-C Grid No. 4 VOLTAGE. .. 1500
D-C Gmn No. 8 VOLTAGE. ... 3600
D-C Gam No. 2 Vourace. 3600

D-C Grip No. 1 VOLTAGE. ... ~100

D-C CoLLecton CURRENT 50
D-C Grm No. 1 CURRENT 25

CoutecTon INFUT 100
Grin No. 4 Isvur, 7
Grio No. 8 INPUT..... 5

GRID No. 2 INPUT..... 7
CoLLecTor DissieATION )
Griv No. 1 DissIPATION 0.15

S

U-H-F TRANSMITTING TRIODE
ZIRCONIUM-COATED ANODE; MOLDED GLASS DISH STEM
125 WATTS INPUT

RCA-626 is a ruggedly built triode for
use a8 an oscillator, r-f power ampli-

d frequency multiplier at the
ultra-high frequencies, 1t has u maxi-
mum plate_dissipation rating of 60
Watts (CCS) and may be operated
with unusual plate-cirouit. efficiency
at frequencies as high as 250 Me—
at_reduced ratings up to 300 Me.

RCA-826 possesses many mechani-
cal and electrienl features, It con-
tains zirconium-conted anode to in-
sure gas-free operation ut extremely
high temperatures ; its grid and plate
are closely spaced to increase plate-
circuit efficiency at the higher fre-
quencies ; it is designed with a double-
helical thoriated-tungsten filiment that
is center-tapped within the tube o
minimize effects of filament induct-
ance: and it s constructed with a
molded plass-dish stem which makes
possible a compact hut powerful tube
having very short leads and low lead
inductance. Terminal arrangement of
the tube permits the use of short and
separate leads for neutralizing.

RCA-825 fills tht long need for a
moderatoly priced triode that delivers

Foods at the iltra highs.

When the 826 is operated at the ultra-
high frequencies, push-pull operation
is recommended, This connection has
the advantage of simplifying the bal-
ancing_of high-frequency cireuits by
providing symmetry of circuit layout.
In oscillator service, it is desirable
to connect the two grid terminals
and the two plate terminals of each
tube in parallel in order to reduce
the respective jead inductances.

List Price 519-00
RATINGS

FILAMENT VOLTAGE (A.C. or D.C.).
FILAMENT CURRENT
AMPLIFICATION FACTOR ..
DIRECT INTERELECTRODE CAPACITANCES

Grid-Plate
Grid-Filament ...
Plate-Filament .

Maxmmum LeNeTE
MAXiMUM Diayi
SOCKET....

MAXIMUM CCS RATINGS and TYPICAL OPERATING
CONDITIONS

As Class C R-F Power Amplifier
Plate

Modulation c.w.
D-C PLATE_VOLTAGE . oo 800 maz. 1000
D-C GRID VOLTAGE ...... . 500 maz. —500
D-C PLATE CUBRENT . 95 maz. 125
D-C Grip CURRENT 40 maz. 35
PLATE INPUT ....... 5 maz. 125
PLATE DISSIPATION. 40 maz. 50
TYPICAL OPERATION

D-C Plate Voltage .... 1000
D-C Grid Voltage:

From o fized supply of —70
or from a grid resistar of 2000
or from a cathode resistor 440

Peak R-F Grid Voltage.. 188
D-C Plate Current _....... 94 125
D-C Grid Current (Approx.) . 35 35
Driving Power (Approx.) 8.2 5.8
Power Output (Approx.) 58 3

Max. Permissible Percentage of Max. Rated Plate Voltage and Plate Input
for High-Frequency Operation

TRANSMITTING TUBE DATA

2000 maz., Volts
maz.

maz.

mags

mas.

muse.

maz.

maz.

mas.

826

o

811/16°
v o 2.1/18"

Speetal, such as RCA type 2031

maz.

maz,

maz.

maz.

maz.

type

Volts

Ampere

Micrombos

aut
uut

Volts

Volts

Volts.

gpLe Bottom View
of 825 Socket Conmections

Ma.
Watts

Watts

Watte
Watts
Watts
Watt

Volts
Amperes

upf
e

£

Volts

Watts

Velts Bottom View
Vol of 826 Socket Connections

Ohms
Ohms
Volta
Ma.
Ma
Watts
Watts

FREQUENCY 20 | 800 Me

TelegraphsCLASS & {PX;IL—M?:d.deenh\my‘ 100 80 | PerCent
21



|
TRANSMITTING TUBE DATA ] (S

TRANSMITTING TETRODE POWER
RCA’S MOST POWERFUL TETRODE

1500 WATTS INPUT

827-R
RCA-827-R is a transmitting tetrode of the Aiv-Radiator type only G inches
high and less than 5 inches in diameter—yet has a maximum plate dissipation
of 800 watts! One 827-R is capable of delivering its full power output of 1050
watts at frequencies as high us 110 Mc. For this reason the tube is particularly
well suited for use as an r-f power amplifier both in frequency-modulation and
television, as well as in general broadcast and communication services.

Outstanding features of the 827-R include its use of (1) thoriated-tungsten
filament with special low-resistance, multiple-ribbon leads that handle high cur-
rent without heating, (2) two multiple-ribbon grid leads that minimize the effect
of lead inductance and (3) an entrant metal header-type construction. The
header-type design serves not only as a low-inductance terminal for the screenbut facilitates isglation of the input and output circuits. As a result, neutraliza-
tion of the tube is unnecessary except at the very highest frequencies. The plate
of the 827-R is air-cooled by means of a highly efficient finned radiator which
forms an integral part of the tube. This radiator must be cooled by means of a
vertical flow of air from a properly installed air-cooling system.

RCA-827-R is a remarkable tetrode that opens the way for new economies of
tube installation and application. It is the answer for dependability of high power
at the ulira highe

AMPLIFIER
wist price 313500

Features
@ GIANT IN POWER;: LILLIPUT IN SIZE

800 watts plate dissipation, Tube size less thun 3

® CONSERVATIVE MAXIMUM RATINGS
Two plate-modulated $27-R's take 2.4 kw. input.

® FULL POWER TO 110 Mc
ldeal for F.M., Television, Standard Broadcasting, Communications

@ NEUTRALIZATION UNNECESSARY
Excellent internal shielding. Isolated input and output cirevits,

X6

RATINGS
EuawENT Voirate (AC. or DC Volts As R-F Power Amplifier—Class C Telegraphy
FILANENT CuRME Amperes g
Grin-Scugen. MU-FACTon DG Puams Vourace 8300 maz. Volts
DIRECT INTENELECTRODE CA 1000 maz.

Grid-Plate (with external shi 018 maz. it BIE G Vo =500 maz.
Tnput st D-C Prate Cunk 500 maz,Output .. i e D-C Gt Cure: 150 maz.

Maximun HerGHT Puate Isvus 1500 maz,
Maximum DIAMETER 1-21/82" f;&z_fis n‘x:{:T 138 maz,3 oA 00 maz.
MAXIMUM CCS RATINGS and TYPICAL OPERATIN LA EupERATe 150 maz.

CONDITIONS D-C Plate Valtage 5300
g D-C Screen Voltuge:As Plate-Modulated R-F Pawer Amplifir—Class C Telephony Froos o Buets st oF il

D-C PLATE VOLTAGE . 000 maz. Volts e e reatatorof 1at00
D-C ScweeN Vourace (Grid No. 2) %00 maz. Volts APy

id No. 1) . . =500 maz. Volta Wi bt e14 R Erom a cathode reaintor S 50
00 cis:, Yo rom o grid resistor of ? 3000
et Peuk RF Grid Voltage. . s 520

& ; te Current ... s 428
100 maz. Watts i =

PLaTE DISSIPATION . 550 maz. Watts B R Cureent L shestaeen s n
Rancasos PRMEEILTIRS £ 150 oz Driving Power (Approx.) ... 50
TAPICAL OPERATION : K gD-G Plate Valtage ... Lones 2500 3000 Volts Power Output (Approx.) ........ 1000 1050

D-C Sereen Voltage ¥ * Obtained preferably from fixed supply, modulated lancouslc n y eferably from fix pply, modulated simultancously withFrone Rent aor oy Tl rolbe the plate voltage. Series voltuge-dropping resistor connected to modi-
pltam B ee R retalar ol s fesees luted plate-voitage supply may also be used.

From a fived suppli of Voles
From a grid resistor of Ohms PUSH-PULL CLASS C R-F POWER AMPLIFIERPeak R-F Grid Voltage - Voits Plate-Modulated Power Output Approximately 1650 Watts

D-C Plate Current ...... o
D-C Screen Current . . A
D-C Grid_ Current (Approx.)...... 123 Ma. SEralis
Driving Power (Approx.) 2 Watts
Power Output. (Apnrox.) Watts

5 uuf /section, 0.070 spacing.
Cr Co=300 gl mica
tegral part of socket)

©:=1000 uuf micu
(integral part of socket)

Cx Cu=Neutralizing condensers, %"
dia. disk 1" from plate line

6 uut /section, %" apacing
€1:=0.001 uuf 5000 volt mica.
€12 Crs Cua C12=0.005 uf mica

1000 ohms, 200 watts
0 ohms, 200 watts
0 obms, 500 watts, adjustable

9000 ohms, 750 watts
0 ohms, 25 watts, non-inductive

urn coupling link
ne to operating frequency

17 diameter copper tubing spaced
3" between centers, Approx. 35"

long (for 60 Mc)
L4=RFC 50 turns 1" dia. 14 wire

spaced wire diameter
M 0-300 ma. D-C grid current meter

00 ma. D-C millizmmeter
0-2.0 amp. D-C millismmeter

10 v, A-C filament voltmeter
‘ma. 5000-volt fuse

amp. overload relay
ercury switch on uir flow

volt primary 15-volt secondary
keva filament transformer

BLoWER 70 SUPPLY
209 SUale TEET i

KR°TG RAGToRS

AMPLIFIER PLATE
SseLy

(3088v -MoD)



TRANSMITTING TUBE DATA

TRANSMITTING BEAM POWER AMPLIFIER
270 WATTS INPUT List Price 517.50

Features
@ HIGH POWER OUTPUT: LOW BRIV"\C POWER

270 watts input on e.w. witl watts grid drive.
200 watts iuput on ‘phone wflj watts grid drive.

@ NEUTRALIZING UNNECESSARY
Mukes freauency-shifting easy.

@ 30-Mc OPERATION AT FULL RATINGS
75-Me operation at reduced ratings.

® LOW-DISTORTION CLASS ABi MODULATOR
Two §28's deliver 300 watts output with 1% distortion.

® LOW-LOSS MICANOL BASE

RCA-828 is a multi-electrode transmitting tube with a maximum plate-dissipation
rating (ICAS) of 80 watts. The tube contains a suppressor and has beam power
features. Because of its high power semsitivity, the 828 can be operated in T-f
services to give full power output with very little driving power and, consequently,
with a minimum of driver equipment. For example, in class C telegraph service, the
528 is capable of delivering 200 watts (ICAS) with only 2.2 watts of driving power!
Neutralization is unnecessary in adequately shielded circuits. The tube is well
suited for use in r-f applications as an r-f power amplifier, frequency multiplier,
oscillator, and grid- or plate-modulated amplifier. It makes an excellent power
amplifier for the final stage of medium-power transmitters where quick band-change
without neutralizing adjustments is desirable. The 828 may be operated at maxi-
mum ratings at frequencies as high as 30 Mc and at reduced ratings up to 75 Me.

RCA-828 is also well suited for use as a class AB: modulator and a-f power amplifier. Two tubes in class AB, CCS,
are capable of delivering 300 watts of audio power with only 1% distortion!

RCA-828 is equipped with the MICANOL base having excellent insulating qualities at high frequencies, together
with & low moisture-absorption characteristic. The plate connection of the tube is brought out through a separate seal at
the top of the bulb to provide high insulation. RCA-828 contains a husky 32.5-watt thoriated-tungsten filament which has
a great reserve of filament emission.

RATINGS D-C Suppressor Current .. [ 9 MBB BP0 s o o ssont, 400 waits, fero-Signal D-C Screen Current.. 4 2 Ma.
2::::’:: Z:::::: ‘” ) S Eier Max.-Signal D-C Sereen Current @ 50 Ma.
TAANSCONDUCTANCE, for plate cur. of 43 ma........ 2500 Micromhos B aad Tenince 18500 Ohms
DIRDCT INTERELECTHODE CAPACITANCES ) ©rid Tngut Bowets, > Wt

Grid-Plate (with external shield) ................ 0.05 maz. uf Max,-Signal Power Outpat, s008 286, bk}
Tnput . .18 pr

2 Output T ik
g “ T As Grid-Modulated R-F Power Amplifier—Class C Telephony

MAXTINE, DrARETEE 2.1/16 Carrier conditions per tube for use with « maz. modulation factor of 1.0

SOCKET. ccvvnveerasosnrosnes Standurd Becontact such us RCA type 9920 a8 oas

D-C PLATE VOLTAGE ........ . 1500 maz. Volts

MAXIMUM CCS and ICAS RATINGS with TYPICAL D.C Supenssson Voutace (Grid No.3) 100 maz. 100 maz. Vols
OPERATING CONDITIONS D-C Scweex Vourace (Grid No. 2) 400 maz. 400 maw. Volts

g D-C G VOLTAGE (Grid No.1)...... ~800 maz. -400 maz. Volts
As Push-Pull A-F Power Amplifier and Modulator—Class AB: Thrci e Wi e A0 i e

ces IcAS PLate IxvuT 105 maz. 120 mag. Watts
D-C PLATE VOUTAGE ...eooerovveionnn. 1750 maz. 2000 maz. Volts 5 o 5 moz. Watts
D-C Suppresson VOLTAGE (Grid No. 8).. 100 maz. 100 . gy 11 maz. Watts
D-C ScageN VOLTAGE (Grid No. 2)...... 750 maz. 750 PLATE DISSIEATION ... 110 rrrrore T0 mas 80 maz, Watts
MAX-SIGNAL D-C PLATE CURKENT®....... 150 maz. 150 TYPICAL OPERATION :
MAX.-SIGNAL PLATE INrFUT* .+ 225 maz. 270 D-C Plate Voltage ... Voits
Scmemx IneuTt 16 maz. 23 D-C Suppressor Voltage Volts
PLATE DISSIPATION® .. 0 maz. 80 D-C Sereen Voltage Volts

TYPICAL OPERATION : D-C Grid Voltage Volts
Unless otherwise specified. values are for 2 tubes Peak R-F Grid Voltage. ... Volts

D-C Plate Voltage. . L. 1700 2000 Volts Peak A-F Grid Voltage 81 Valts
D-C Suppressor Voltage 50 60 Volts D-C Plate Current. ... 81 Ma.
D-C Sereen Voltage? - 50 750 Volts D-C Suppressor Current 4 Ma.
D-C Grid Voltage (Grid No. 1) ..... -120 -120 Volts D-C Sereen Current. .. 5 Ma.
Peak A-F Grid-to-Grid Voltage. 240 Volts D-C Grid Current (Approx.) ...... 1§ Ma.
Zero-Signal D-C Plate Current. 50 Ma. Driving Power (Approx.)** ....... 23 Wates
Max.-Signal D-C Plate Current. 270 Ma, Power Output (APProx.) .......... 36 Watts



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

Carrier conditons per tube for wae with a maz. modulation factor of 1.4
ccs Icas

D-C PLATE VOLTAGE ..... .4 1000 mex, 1250 max. Volts
D-C SUpraessor VoLTaGE (Grid No.$)... 100 maz. 100 maz. Volts
D-C Screes Vourace (Grid No. 2) 400 maz. 400 maz. Volts
D-C Grm VoLrage (Grid No.1).. ~300 maz. Volis

185 maz. 160 maz. Ma.
. 15 maz. 15 maz. Ma.
1135 maz. 200 max. Watts
L5 maax. 5 maz. Watts

w11l mez. 11 maz. Watts
PLATE DISSIPATION L 4T maz. 70 mez. Watts

TYPICAL OPERATIO
D-C Plate Voltage ... Valts
D-C Suppressor Voltage 3 Volts
D-GC Screen Voltage ........c.c.ces Volts

From a series resistori.. ... ... ... Ohms
D-C Grid Voltagef . Y % Volts

From o grid resistor of............. 14000 Ohms
Peak R-F Grid Valtage. 230 Volts
D-C Plate Current -. < 189 Ma.
D-C Suppressor Current ..... : 13 Ma,
D-C Screen Current .................. 28 Ma.
D-C Grid Current (Approx.).......... 10 Ma.
Driving Power (ADDrox.) ............ 2.1 Watts
Power Output (Approx.). 100 Watts

As R-F Power Amplifier and Oscillator—Class C Telegraphy

D-C PLATE VOLTAGE - 1250 1500 maz. Volts
D- Suremssson Vouracs (Grid No. 3).. 100 100 maz. Volts
D-C ScagaN VoutAck (Grid No. 400 maz. Volts

~800 maz. Volts
180 maw, Ma.

15 maz. Ma.
270 maz. Watts

5 maz. Watts
16 maz. Watts
80 maz. Watts

SCREEN INPUT ......
PLATE DISSIPATION .......
TYPICAL OPERATION ©

D-C Plate Voltage ....... 1500 Vats
D-C Suppressor Voitage - i Vots
D-C Sereen Voltage ...... 00 Valts
D-C Grid Veltage:

From a fized supply. .. -100 Volts
or from a grid resistor of . 8300 Ohms
or from a cathode rosistor 130 Ohms

Peak R-F Grid Voltage. 205 Volts
D-C Plate Current ..... 180 Ma.
D-C Suppressor Current 14 Mo
D-C Screen Current .. 28 Ma.
D-C Grid Current (Approx.)... 12 Ma.
Driving Power (Approx.)..... 22 Watts
Power Output (Approx.).. 200 Watts

* Averaged over any a-f cycle of sine-wave form.
At crest, of audio-frequency cycle with modulation factor of L.0.
# Zero-signal screen voltage must not exceed 775 volts.
1 Connected to modulated plate-vltage supply-
4 Distortion only 1% with 20 DB of feedback to grid to driver.

Grid bias may be obtained from a grid leak or from a combination of
either grid leak and fixed supply or grid Jeak and cathode resistor. The
combination method of grid leak and fixed supply has the advaniage not
only of protecting the tube from damage through loss of excitation but
also of minimizing distortion, by means of bias-supply compensation.

Permissible Percentage of Max. Rated Plate Voltage and Plate Input
for High-Frequency Operation

TUBE DATA

APPLICATION
In push-pull class AB, service, the 828 may be operated as
shown under CHARACTERISTICS. The values are deter-
mined on the basis that no grid cwmrent flows during the
most positive swing of the input signal and of cancellation
of second-harmonic distortion by virtue of the push-pull eir-
cuit. Fixed bias of good voltage regulation is recommended
in order to realize the maximum power-output capabilities of
the class AB: stage. Two 828's are capable of providing
power outputs of 300 to 385 watts with very low distortion
when inverse feedback is used.

In grid-modulated class C telephony service, the 828 is
supplied with unmodulated r-f grid voltage and with a d-c
grid bias which is modulated at audio frequencies, Grid bias
should preferably be obtained from a fixed supply. The sup-
pressor voltage should be obtained from a battery or any
other d-c source of good regulation, The screen voltage should
be obtained from a separate source or from a voltage divider
of good regulation. The audio power required in this service
is very small, being sufficient only to meet the peak grid-
power requirement of the class C amplifier on the positive
crest of the a-f input signal. The actual a-f power is gen-
erally never more than 2 watts, depending on cireuit conditions.

A cireuit illustrating the application of the 828 in ew
service is shown on this page. In this service the tube will
deliver approximately 200 watts with a d-c plate voltage
of 1500 volts. The power output of the driver should be
about 5 watts. Thus, almost any small a-f or r-f power
amplifier tube is suitable for the driver stage. A 6V6-GT/G or
a G6L6 as a “Tritet” crystal oscillator will drive an 828
satisfactorily, even if fiequency doubling is used in the
osecillator plate cireuit.

Although the 828 has a suppressor grid, this new tube
is mot recommended for suppressor-modulated telephony
service. The reason is that the suppressor-voltage/power-
output characteristic of the tube is not linear when the
suppressor is operated with a negative bias.

In class C v-f telegraph service, the 828 should be
supplied with sereen voltage from a fixed, low-voltage source
if the 828 or any preceding stage is keyed. The regulation
of this source need only be gcod enough to prevent the screen
voltage, undev key-up conditions, from rising higher than
twice the maximum sereen-voltage rating. Grid bias may be
obtained by any convenient method, except when a preceding
stage is keyed; in this case, sufficient fixed bias should be
used to maintain the d-c plnte current at a low value when
the key is up.

The plate of the 828 shows a bavely perceptible red
color at its maximum rated plate dissipation of 80 watts; it
shows no color at a plate dissipation of 70 watts or less. The
screen should not be allowed to attain a temperature cor-
responding to more than a barely perceptible red color.

R-F POWER AMPLIFIER

Class C Telegraph Power Output 200 Watts

FREQUENCY 30 50 Me

[ Telegraphy | ”
OLASS C { FHeEmoY tephony | 100 | 50 65 | Per Cent

Bottom View Ci=30 yuf midget
of Socket Connections C3 Cs Ci=0.005 4f, mica

002 uf, mica, 5000 v.

0.01 uf, mica
upf /meter®

8300 ohms, 4 watts
Ly=Tune to frequency “£"

T:=Filament transformer,
2000-v. insulation

perating frequency
=TInsert keying relay here

* Capacitance in sctual use. Min-
imum air-gap should be 0.07Tabe Mounting Position

VERTICAL—Base down.
HORIZONTAL—Plane of filament

vertical.

Nore: Pawer output of driver
stage should be about 5 watts.,

RCA-828 Ly

~— R-F
RF OUTRUT

INPUT [6)(F)

A-C
LINE

4400 V. $75V. #1500V -B
FIXED SUPPLY FIXED SUPPLY [BOMA.
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| TRANSMITTING TUBE DATA t@\\\

PUSH-PULL R-F BEAM POWER AMPLIFIERS *A WHAL

s 00 OF ATUB8 2 9 120 WATTS 519,50 8 3 2 swarrs 3] 7 e
INPUT AT INPUT AT 1,54 Pri :
200 Me List Price 150 Me List Ptice SIZE»

Small enough to lie comfortably in the palm of your hand, yet “big” enough to
deliver unusually hizh outputs for their size, the 829 and 832 fill a long need by en-
gineers and experimenters for a transmitting tube that will “deliver the goods” at
the ultra highs without need for neutralization. These two beautifully constructed
tubes contain two beam power units within one envelope. Total maximum plate dis-

pation of the 829 is 40 watts. Total maximum plate dissipation of the 832 is
15 watts,

A single 829 is capable of giving approximately 83 watts output with less than
a watt of r-f grid drive, at frequencies as high as 200 Me. Its smaller brother, the
832, is capable of giving approximately 22 watts at frequencies as high as 150 Me.
Both tubes may be operated at higher frequencies at reduced inputs.

The unusual efficiency of these tubes at the ultra-high frequencies is made pos-
sible by the balanced and compact structure of the beam power units, the excellent
internal shielding, and the close electrode spacing. Both the 820 and 832 employ
the molded glass dish stem which makes practical a compact but powerful tube
having very short leads and low lead inductance. Their terminal arrangements pro-
vide excellent insulation and are designed to facilitate symmetry of cireuit layout.

Both the 829 and 882 ave of the heater-cathode type. Their heaters are arvanged
to permit operation from either a 12.6-volt or a 6.3-volt supply.

RATINGS K
HEATER (A.C. 08 D.C.) RCA:1s BCAds D-C GRID CURRENT ©evvunerrsnnnnnns

5 5.3 Volts PrLaTE INPUT ..,
LR i 08 Amperes ScreeN INruT
APACITANCES (Each Unit PLATE DISSIPATION

© 15 mas.
120 maz.

T ma,

40 maz.

Ma,
Watts
Watts
Watts

rid-Plate (with external shield)..... 01 maz. 0.0 maz. puf TYPICAL OPERATIO
Tnput ‘ T wut D-C Plate Voltage .. 5 Volts
Output : it D-C Sereen Voltage of . s3iage Volts

Maxivwm Heigar % From a sories resistor off..... Ohms
FAXOUN DIANETER -0l D-C Grid Voltage of.
b 0o = T Special, such as RCA type UT-106 From a grid resistor of . Ohms

below 60 Me and UT-107 above 60 Mc Peak R-F Grid-to-Grid Vol 7 Volts
: g D-C Plate Current . H Ma.

MAXIMUM RATINGS and TYPICAL OPERATING D-C Sereen Current .. Ma.
CONDITIONS M

As Plate-Modulated Push-Pull R-F Power Amplifier—Class C Telephony
Carrier conditions per tube for use with a maz. modulation factor of 1.0

Watt
Wattse S U

RCA-328 RCA-s32 * The grid-cireuit resistance should never exceed 15000 ohms (total) per
ccs ccs tube, or 30000 ohms per unit. If additional bias is necessary, use =

-C PLaTE VOLTAGE .+ 425 maz. 425 maz. Volts cathode resistor or a fixed supply.
C ScaseN VOLTAGE s maz, 250 maz. Volts 1 Connected to modulated plate-voltage supply.
C maz. -100 maz. Volts The grid-cireuit resistance should never exceed 25000 ohms (total) per

9 maz. 6% maz. Ma. tube, or 50000 ohms per unit.

Max. Permissible Percentage of Max, Rated Plate Voltage and Plate Input for High-Frequency Operation

RCA-829 RCA-832

FREQUENCY | 200 | =0 | Me FREQUENCY 200 Me
= | . ITelegraphy e Gt Telegraphy ‘ per CercLasS © { T d, Teieptony gt §50 - | Fiacent CLASS € {3 on, Telephony b B

ULTRA-HIGH-FREQUENCY PLATE-MODULATED
PUSH-PULL R-F POWER AMPLIFIER

(Operating Frequency Approx. 200 Mc)

R: R==7500 to 15000 ohms, 1 watt
Re=60 ohms, 10 watts
Ri=6400 ohms, 15 watts

Ti=Modulation Transformer

1.2 to 10 uuf per section
=25 uf, 200 volts

Bottom View
of 529 and 832 Socket Connections

Tube Mounting Position
VERTICAL—Plate terminals up

or down.
HORIZONTAL—Plane of each

plate_vertical (on edge).
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RCA-833-A is the famous high-power, air-cooled triode with
a maximum plate dissipation of 450 watts (ICAS). It is
designed for use as an r-f amplifier, class B modulator, and
oscillator, RCA-833-A is similar in appearance to its well
known predecessor, the 833, but utilizes a Zirconium-coated
anode and includes many other processing refinements. In
existing equipment using the former 833, the RCA-833-A
with forced air cooling can be used to boost power substan-
tially,

Small and compact, the 833-A will handle several kilo-
watts of power in a tube less than 9 inches high and 4-5/8

RATINGS

FILAMENT VOLTAGE (A.C. oF DiC.) ovvvvrnnnnnan 10
FILAMENT CURRENT

AMPLIFICATION FACTOR

Volts
10 Amperes

Maxinty HEGHT
MAXIMUM DIAMETER

TRANSMITTING TUBE DATA

2000 WATTS INPUT
(FORCED-AIR-COOLING)

833-A

ULTRA-MODERN TRANSMITTING TRIODE
List Price ss 5'00

Features

@ RCA'S MOST POWERFUL GLASS-TYPE TRIODE

® 2000 WATTS MAXIMUM INPUT ON C.W.

1800 Watts Maximum on ‘Phone

@ DESIGNED FOR LONG DEPENDABLE SERVICE

@ GIANT ZIRCONIUM-COATED ANODE

Maximum dissipation, 450 Watts (with forced-air cooling)

©® 100-WATT THORIATED-TUNGSTEN FILAMENT

Filament end-shiclding eliminates bulh bombardment.

inches in diameter. For example, with forced air cooling
it will take maximum input of 1800 watts (ICAS) in plate-
modulated service and 2,000 watts input (ICAS) on cow—
at frequencies as high as 20 Me. Under CCS ratings with
natural cooling, the tube will take a maximum input of
1250 watts at frequencies as high as 30 megacycles!

RCA-833-A is designed with post terminals that pro-
vide a rugged structure and make bases unnecessary. The
Zirconium-coated anode is supported direct from its post
terminal at the top of the bulb. The 100-watt thoriated-
tungsten filament of the 833-A has a tremendous reserve
of emission. This filament is shielded by means of a special

plate construction to conserve input power by eliminating
bulb bombardment and stray electrons.

Designed to meet the specification requirements of com-
mereial high-power, high-frequency applications, RCA-833-A
is built to last.

Natwral Foreed-Air
Caoling

ocs 1048
Load Resistance

(Per tube) b 3000 2730 Ohms

Effective Load Resistance
(Plate to Plate) ....... 9500 12000 11000 Ohms

Max.-Sig. Driving Pawer
(APPIox.) ..ocioeeein. 20 20 £ Watts

Max.-Sig. Power Output
(Approx.) ... : 2400 2700 Watts

Seexer . RCA type 9935
As Plate-Modulated R-F Power Amplifier—Class € Telephony

MAXIMUM CCS and ICAS RATINGS with TYPICAL
OPERATING CONDITIONS

As A-F Power Amplifier and Modulator—Class B

Natural Forced-Air
Cooling ing

ces ces Ic4S
D-C PLATS VOLTAGE .. 3000 maz. 4000 maz. 4000 maz. Volts
MaX.-St6. D-C PLATE CUR*.. 500 maz.
MAX-SI6. PLate Inrus®
PLATE DISSIPATION®

TYPICAL OFERATIO;
Lnless otherwise specified, values are for 2 tubes

500 maw. 500 maz. Ma.
1600 maz. 1800 max. Watts
400 maz. 450 miaz. Watts

1125 maz.

300 maz.

D-C Plate Voltage 3000 4000 4000 Volts
D-C Grid_Voltage — ~100 -100 Volts
Peak A-F Grid-to-GriValta e 400 450 510 Volts

Current .. 100 100 100 Ma.
Max.-Sig. D-C Plate

Current . . 750 s00 900 Ma,

26

Natural Forced-Air
Cooling Caoling

ccs ces 048
D-C PLATE VOLTAGE . 00 maz. 8000 maz. 4000 maz. Volts
D-C GriD VOLTAGE ~500 maz, =500 moz. maz, Veits
D-C PLATE CURRENT . 400 maz. 430 moz. maz. Ma.

D-C GRI) CURRENT ..... 5 maz. 100 maz. max. Ma.
PLaTE InpUT oo S35 moz. . maz, Watts
PLATE DISSIPATION 00 . maz. mai. Watts

TYPICAL OPERATION :

D-C Plate Voltage 2500 3000 1000 Volts
D-C Grid Voltage

From a fived supply of.. ~300 00 325 Valts
From a grid resistor of .. 4000 3600 800 Ohms

Peak R-F Grid Voltage 460 400 520 Volts

D-C Plate Current . a5 450 Ma.
D-C Grid Cur. (Approx.).. 5 90 Ma
Driving Power (Approx.). 80 E iz Watts

Power Output (Approx,).. 633 1000 1500 Watts

* Averaged over any audio-freauency eyele of sine-wave form.



TRANSMITT ING TUBE DATA

As R-F Power Amplifier—Class C Telegraphy TYPICAL OvERATION ¢
A : D-C Plate Voitaxe 3000 1000 1000 VolisNatural Foreod-Air Do Grid Vottaas

Coaling Cooling From @ fized supply of .. 200 Volts€cs €cs Icas From a grid resistor of 0 Ohms.D-C PLATE Vour 000 maz. 4000 maz. 4000 maz. Volte From a cathode ro-
DC Grn VoLra ; 0 500 ma maz. Volts Siator of ..oi........ 425 350 OhmsD-C BLATE CUBRENT . 500 maz. 500 moz. Ma. Feak R-F Grid Voitare ... 850 375 VoltsD-C GRio CoreNT ......0.0 100 maz. 100 moz. Ma. DC Plate Current . 15 50 Ma.Piaze Inpur b 1800 maz. 2000 maz. Watts D-C Grid_Cur. (Approx.) 5 Ma,PLATE DissipATION . .... ... 300 maz. 400 maz. 430 maz. Watts Driving Power (Approx.).. 20 25 Watts

Power Output (Abprox.).. 1000 1410 Waits

PUSH-PULL CLASS C R-F AMPLIFIER—PLATE MODULATED
Pawer Output 2000 Watts (CCS)

1 to Ci=0.005uf. mica

1uaf/meter)section

Lcs 0.00348, 7300 volts

Cr=17uut/meter section

) L2 o af (anpro.)

Co=a04t, 250 volis
= ga-r R-F =100 50 wa,N,UE E :ouwm Ri=1000 ohms, 50 watts

(£) () 0 ohms, 200 watts

L ume to frequency £

Ls=R-F choke, 1 ampere

< Note (1)

Filament transformer
L

NOTE (1) Li is & 12:Ohm i-c_overload relay
st to open the primary circuit of the hig

= Voltage transformer when the d-c cathade0-30¢ current reaches 1.2 amperes.30 T m T ambere

RCA-B33A @540-2A.

These ratings apply when forced-air cooling
is used at the rate of ¥0 cu. ft, per mi
and when maximum bulh surface temper-
ature between grid and plate does not cx-

+3130 V¥
O 830 MA ¥

-8 TO MODULATED
D-C SUPP LY

The output transformer of the 833-A in class B modulator
service should be designed so that the resistance load pre-
sented by the modulated class C amplifier is reflected as
the correct plate-to-plate load in the class B a-f stage. For
example, for the 3000-volt condition, a plate-to-plate load
of 9500 ohms is required. If an output transformer efficiency
of 90 is assumed, two 833-A’s operated under conditions
shown for a 3000-volt plate supply, are capable of modulat-
ing 100% an input of approximately 2970 watts to a class
C r-f power amplifier. Since two 833-A’s will modulate 2970
watts, a_convenient class C amplifier would be one operat-
ing at 6000 volts and 495 milliamperes. These conditions

present a resistance of approximately 12120 ohms. The
ratio of the output transformer is then 121209500, or 1 to
1.13, step-up. Grid bias for class B modulator service should
be obtained from a battery or other source of good regula-
tion. It should not be obtained from a high-resistance supply

Mas. Permissible Percentage of Max. Rated Plate Voltage
and Plate Input for High-Frequency Operation

such as a grid resistor, nor from a rectifier, unless the
has_exceptionally good voltage yegulation.

When the 833-A is used in the final amplifier or a pre-
ceding stage of a c-w transmitter designed for break-in oper-
ation and oscillator keying, a small amount of fixed bias
must be used to maintain the plate current at a safe value.
With plate voltage of 4000 volts, a fixed bias of at least
-90 volts should be use

The plate of the 833-A shows an orange-red color at the
maximum plate-dissipation rating for each class of service.

latter

$33-A End Conneetions

NATURAL | FORCED-AIRCOOLING | cooLivg |

FREQUENCY 0 & 75 | 20 50 75 Me

cLAss of Plate-Mod. Telephony | 100 90 712 100 53 Per CentSO Telegraphy 00w gz 100 &8 Per Cent
FIL

Tube Mounting Position
VERTICAL—Up or down.
HORIZONTAL—Plane of plate verticsl.

TWO Mi-74787
ONE M1-7477

ARE DESIGNATED AS

ASSEMBLY 9938RCA ET
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TRANSMITTING TUBE DATA

U-H-F TRANSMITTING TRIODDE
MOLYBDENUM ANODE s 5“125 WATTS INPUT List Price lz

Features
@ 100 Mc AT MAXIMUM RATINGS @ TUNGSTEN GRID AND

450 Mc at reduced input. PLATE LEADS

Operates gas-free at extremely high temperatures.

a transmitting triode designed particularly for use as an r-f amplificr and oseillato
_ It has a maximum plate-dissipation rating of 50 watts (CCS) and can be used with mux

at frequencies up to 100 Me! It may be operated at reduced input up to 350 Me! RCA-831 is conservati
at 125 watts input for class C telegraph service and 100 watts for plate-modulated service.

The grid and plate of the §34 are supported from the top of the glass bulb by individual tungsten leads which
are brought out of the tube through separate seals. This construction minimizes lead inductance, eliminates need
Tor internal insulation, and provides low intercleetrode capacitances. The molybdenum plate insures was-free oper-
attion at extremely high temperatures and functions to maintain high vacuum Quring the life of the tahe. The
881 hus o husky, 23-watt, thoriated-tangsten filament waich insures a iremendous peserve of emission.

RATINGS
FILAMENT VoLrace (A.C. ox D.C.).
FILAMENT CURRENT......
AMPLIFICATION FACTOR
Dupsce INTERELECTRODE CAPACITANCES

rid-

at the ultra-high
imum ratings

Iy Tated

Volts
Amperes

e
Max. Permissible Percentage of Max. Rated Plate Voltage and Plate Input Grid- [

for High-Frequency Operation Plate-Filament 2 sk
Maxiwos HEGHT

FREQUENCY 100|170 850 | Me MAXIMUM DIAMETER Ephe
e —— ‘ SOCKET ... Standard {-Contact,

CLASS C | Plate-Mod. Telephony ans | 8. Per Cent MAXIMUM CCS RATINGS and TYPICAL OPERATING
CONDITIONS

As Class C R-F Power Amplifier Plute Modulation
Bottom View D-C PLATE VOLTAGE. v 1000 maz. Volts

D-C Gain VOLTAGE. ..o ket C oi 534 Socket Connections D-C Gam Vourans..

D-C_GEm CURRBNT.
PLATE INPUT.
PLATE DISSIPATION

100 maz. Watts
35 maz. Watts

‘Tube Mounting Position TYPICAL_OPERATION : e

VERTICAL—Base up or down DY Cap_ volngesn., 290d it
HORIZONTAL—Not recommended From a fized supply of . . 0 Voits

or from a grid-resistor of.. Ohms
or from a_cathode resistor of Ohms

Peak R-F Grid Valtage. Volts
DG Plate Current,..o.. 111 Ma.
D-C Grid Current (Approx.)..... Ma.
Driving Power (Approx.)... Watts
Power Output (Approx.) e Watts

HALF-WAVE HIEH-TAEII[IM RECTIFIER
THE HIGH-VOLTAGE RECTIFIER WITH A HEATER CATHODE

List price S]]50
RCA-836 is a half-wave, high-vacuum rectifier tube of the heater-cathode
type for use in high-voltage rectifying devices where freedom from r-f
disturbances in the output is an important factor. The excellent voltage
characteristic of the 836 is due to the close spacing of the eathode and plate
and to the use of double cathode construction. In single-phase circuits, full-
wave rectification is accomplished by using two 836s.

RATINGS
s 5 Volts

5.0 Amperes
5000 maz. Volts

mer, Ampere
Ampere
or 9919

HEATER VOLTAGE®
HEATER CURRENT ...
PEAK INVESSE VOLTAGE .
PEAK PLATE CUBKENT
AVERAGE PLATE CUREENT A St i
SOCKET. 1oovvrn s Standard $-contact such

“ Heating time of heuter is approximutly 40 seconds.

0,35 mn.

RCA Type 9937

The a-c input voltage (RMS) for two 836's, plate-to-plate in a full-wave, single-phase cireuit
must not exceed 3530 volts in order to limit the maximum peak inverse voltage to the rated
value of 5000 volts. With a sine-wave input and the use of a suitable choke preceding any
condenser in the filter circuit, the no-load d-¢ output voltage from the rectifier is 0.9 of the
a-c input voltage per tube. On this basis, the maximum d-c output voltage is 1600 volts when
the maximum a-c input voltage of 1765 volts is used. Under the above voltage and filter con-
ditions, the regulation produced by the drop in the tube at full-load current will not be greater
than 55 volts, approximately,

The cathode of the 836 is connected within the tube to one side of the heater. Therefore, the
positive return lead to the filter and load cireuit should be connected to the heater lead (Pin 4)
to which the cathode is connected. When the heaters of two or move 836’s ave operated in paral-

Sidin ks lel, the corresponding cathode leads must be connected together; likewise, the corresponding
of 836 Socket Connections heater leads.
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TRANSMITTING TUBE DATA |

DELUXE TRANSMITTING PENTODE 837
FOR EXACTING APPLICATIONS

32 WATTS INPUT List Price

RCA-837 is a pentode transmitting tube of the 12.6-volt heater-cathode type for use as
an 1-f amplifier, frequency-multiplier, oscillator, and suppressor, grid or plate-modulated
amplifier, particularly in aireraft, police, commercial, and broadcast equipment. RCA-837
is conservatively rated at a maximum plate dissipation of 12 watts. It may be operated
at maximum ratings at frequencies up to 20 Mc—at reduced ratings at frequencies up to
60 Me.

The suppressor of the 837 is connected to an individual base pin to permit suppres-
sor modulation of the tube as well as to provide for the use of a separate suppressor sup-
ply voltage for obtaining optimum power output from the tube. RCA-837 contains a spe-
cial internal shield which also is connected to an individual base pin. Neutralization of
the tube is unnecessary in adequately shielded cireuits.

The 837 is equipped with a Micanol base. PENTODE R-F AMPLIFIER
OR FREQUENCY MULTIPLIER

Amplifier Power Output 22 Watts (Approx.)
HEATER Vourace (A.C. 0% D.C.12.6 Volts
HEATER CURRENT P X Ampere
TEANSCONDUCTANCE. For

plate cur. of 24 ma.... 8400 Micromhos LzDIEECT INTERELRCTRODE CAPACITANCES 3 ==}
Plate (With ex. B oGTRuT

ternal shielding) . 0.20 maz. upf ! 7 3InpUE e 16 ey il
Output ‘ 10 4

Maxiuen Hecht 578"
el 21/16"

SOCKET. .. Medium _T-contact (0.855" pin-cirele din.), = Llsuch us RCA type 9923 o-10 .2 A,
A 5

MAX. CCS RATINGS AR
As R-F Power Amplifier and Oseillator—

Uhase' € Teleeravhy or
D-C Puats Vourags 500 maz. Velts - o

200 mar. Valts
VoLTAGE =

(Grid No. 2) . 200 maz. Valts Cr=50 af mideet 130 ohms, 5 watts
DO Grio Vour €2 Cs €y Ca Cr=0.005 uf, 000 ohme, 10 watts

o. 1) maz. Volts mica ;= R-F choke
D-C PLaTe e maz. Ma. Co=2 uuf/meter, 1200 v. F=lx a high-voltage
D-C Gub CuRRENT ma. Ma. 0000 ohms, 1 watt fuse
PLate Ineut maz, Watts For frequency doubling, tune Cs Ls fo fre-
SUPPRESSOR INFUT . maz. Watts quency “21," A 20000-ohm, 10-watt series sereen re-
Scrgex IneuT ) maz. Watts slator can be used in place of Rs, and No. 3 grid
PLATE DISSIPATION 12 maz. Watts connected 1o cathode.

——

TRANSMITTING TRIODE 838ZERO-BIAS CLASS B MODULATOR $17.00

TTS INPUT List Price ll'
RCA-888 is a high-mu, 3 electrode transmitting tube particularly well suited for use as a
zero-bias class B modulator or a-f power amplifier. Maximum plate dissipation is 100 watt:
The grid of the 838 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 amplifier to
give high output with low distortion. In class B audio service, two 838's are capable of
giving an output of 260 watts with less than 5% distortion! As an r-f power amplifier, the
838 may be used at maximum ratings at frequencies as high as 30 Me.

220 W

RATINGS
T VOLTAGE (A.C. 08 D.C.) 10.0 Volts TYPICAL OPERATION :

CURREN 3. Amperes Unless otherwise specified, valucs are for & tubcs
wut D-C Plate Voltage . . 1280 Volts
e D-C Grid Voltage . o Volts

AT HIATARHE 2 oo e e b Peak A-F Grid-to-Grid Voltage 200 Volts
Maxrmum HeGHT - R Zero-Sig. D-C Plate Current 148 Ma.
MAXTMUM DIAKETER oo s SA 16" Max.-Sig. D-C Plate Current 320 Ma.
SocREr ... . Standard Traemitting. such as RCA Loat Baslgancai{Rer (i) AW | | Qkma

‘aps-gpie to-plate) o2y Ohms
MAXIMUM CCS RATINGS and TYPICAL N ] e Watts

OPERATING CONDITIONS Max.-Sig. Power Output

As A-F Py i (Approx.)# .. 260 Watts< A-F Power Amplifier and Modulator — Class B 3 sy ;. yéle of sD Phaon Voo o Averaged over any audio-trequencs exee of aine-

MAX.-SIGNAL D-C PLATE CUR. 175 maz. Ma. 4 iy 4% Ty -MAX.-SIGNAL PLATE INPUT® ,. 220 maz. Watts % Approximately 47; harmonic distortion,
PLATE DISSIPATION® o1 100 maz. Watts

In special cases wherc it is desirable to keep the sudio-frequency distortion of the class 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 us those for zero-bias
operation, with a plate supply voltage of 1250 volts. The exceptions are: wrid-bias voltage, ~15
valts; penk a-f grid-to-grid voltage, 210 volts; and zero-signal d-c plate current, 50 millinmperes
(2 tubes).
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Bottom View
of 537 Socket Connections

Bottom View
of 838 Socket Connections



7O TrREE-PHASE TO ONE Prast 0F
e THREC-FHASE SuPRLY

Fig. €

Bottom View
of 872 and 872-A Socket Connections

Tube Mounting Position

VERTICAL—Base down only.
HORIZONTAL—Not recommended.

75

O THREE PHASE
SupRL

Heavy-Duty Type
Peak Inverse Voltage, 00 Volts, Maximum
Peak Plate Current, 5 Amperes, Maximum

HALF-WAVE MERCURY-VAPOR RECTIFIERS

872
-

FOR HIGHER VOLTAGES

Heavy-Duty Type,
m Peak Inverse Voltage, 10000 Volts, Maximum

Peak Plate Current, 5 Amperes, Maximum
List
Price

with Shielded Filnmeutsl

—

fiers designed to handle heavy loads.

FILAMENT VouTacs (A.C.)
FILAMENT CUBRENT ...
VEAK INVERSE VOLTAGE 2

Cond. Mercury Temp, of 10° to G0° C.
Cond. Mercury Temp. of 20° (o 10° C
Cond. Mercury Temp. of 20° 1o 70° €.

PEAK PLATE CURRENT...... ...
AVERAGE PLATE CURRENT?.
Tuse Vourate Dror (Approx.)

|

o-c
ouTPUT
voLTAGE

Fav

Stundard transmit{ing d-contact,
% For supply frequency up to 150 cycles. * Averaged over
%¢ Filament transformer should be designed for 10 amperes per tube

RECTIFIER CIRCUITS

RCA-872 and RCA-872-A are high-voltage, half-wave, mercury-vapor recti-
They will give long, trouble-free service.

RATINGS
2 RCA-872-A

0 Volts
6.75% Amperes

— Volts
10000 mazx. Volts

5000 maz. Volts
ma. Amperes
maz. Amperes

10 Volts
such a8 RCA type 9936

5 seconds

il
“TO SINGLE-PHASE SUPPLY

Fig. A

Gld |
TM T SINGLE-PHASE SUPPLY

FIG. B

TO ONE PHASE OF TO ONE PMASE OF THREE-PHASE SUPPLYTASE TOREPIASESL 7O TameE-prase
Fig. D FIG. E

SUMMARY OF CIRGUIT CONDITIONS®

|TRANSFORMER | D-COUTPUT |PEAK INVERSE| MAX. AVERAGE
circurr | SECONDARY | VOLTAGETO | = VOLTAGE LOAD CURRENT

VOLTAGE Euns| FILTER Eav. ) PERMITTED

Single-Phase | (per tube) 0315y 3xELy, Max. Average Plate-Full-Wave A 0.355xEryy, o or " x{CurrentRa ne per
(2 Tubes) or 111xEay. 0.9xEys 283 Eays Rectifier Tube

Singlo-Phase | (total) | 0sBex By, 157xE Ay, (Max. Average Plate-
Full-Wave Brideel B | 0.700xEpsy. or % or 2x{Current Rating per(4 Tabes) | or L11xEav. 0.9%E naes 141xEnusg Rectifier Tube

ThreoPhase | (perleg) | 0.4TSXE 2.09%E, [Max. Average Plate-
Hall-Wave & 0.408x Eyyy. or % or Y lax {Girzent Kot e(3 Tubes) or 0x55Eay. 117%E gy 245%Eans Rectifier Tube

Three-Phase | perlen) 0478xExyy, 209%E xv. Max, Average Plate-
Parallel Douhle Y| D 0.40RxEy, or 6 x {Current Rating per

(6 Tubes) | or 0.855Eay, 117xBrys 2.45xEnus Rectifier Tube,

Three-Phase | (per leg) 0.056x] 1.05xEay, [Max, Average Plate-Full-Wave ‘ E | 0408xEne il or *" g.x |Carrent Rating per
(6 Tubes) or 0.428xE,y, 2.34xEgys 2.45xErys (Rectifier Tube

* Table is based on sin

the filfe

ave input and the use of & suitable

choke windings under load conditions.
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choke preceding any condenser in the filter
It does not take into account the voltage drop in the power transformer, the rectifier tubes, nor



HOT-CATHODE GAS TRIODE
AND TETRODE DATA

HOT-CATHODE GAS TRIODES
List Price Sz.flfl each

RCA-884 and RCA-885 are grid-controlled, gaseous-discharge tubes of the
heater-cathode type., They are designed for use as sweep-circuit oscil-
lators in cathode-ray tube eireuits.

Operation of the 884 and 885 can be controlled by means of a con-
| denser shunted across the plate circuit and charged through a resistor.

| When the plate voltage reaches breakdown potential, the condenser dis-
{ charges through the tube, the plate voltage drops, the grid resumes con-

trol and a new cycle starts. This action results in a saw-tooth wave
| which is essentially linear, and which is especially suited for use as a
| time base in a cathode-ray oscillograph. The 884 and 885 are char-
( acterized by extremely low de-ionization time, the corresponding prac-| ticability of operation at high frequency, and stability of operation.

[ LINEAR SWEEP-CIRCUIT
OSCILLATOR AND AMPLIFIER

A

RATINGS FOR 884 AND 885

HEATER VOLTAGE.
HEATER CURRENT
TUBE VOLTAGE

Drop (Approx.) 1§
SocKET. .. RCA type 9924

15
RCA type 9920

857
Volts

14 Amperes

Volts

As a Sweep-Circuit Oscillator
1 PuLATE Vour. (Instantancous) 300 maz. Volts49 eBoa PEAK VOLT. BETWEEN ANY 2 RELf i 350 maz. Volts

B | 300 maz. Ma.
| ¢ AVERAGE PLATE CusmENT:

L (a7 For freq. below 200 o.jsec. 5 maz. Ma.
g For freq. above 200 c./sec. 2 maz, Ma.

- Gaip Resiston: g
instan-

tancous volt applied to the
Should be ot less than 1000 ohms per m:

id
ik of 0.5 megohm may cause circuit instability.

Values in_excess

| Ci=035ufor more e
Co=0.25 4f, 500 v,
Gi=01 48, 500w, Cre=8 uf, 200 v, Ry=$50 ohms, 0.5 watt
=0kt 500N, Ri=3000 ohm (Max.)potentiometer Rio=0.L megohm, 0.5 watt

018 af, 500 v. 1500 ohms, 0.5 watt Aprox. B Range (Celes/Sec.5 ot porox. Frequency Range (Cycles/Sec.)

c 50000 ohms, 1.0 watt . =. 80000 ohms, 1.0 watt | SWITCH (S0 DN‘ €| G| Cuf G| C C | _© |

o 2.0 megohms. T0watt (R at Maximum 20 | 43 \ 109 280 | 670 | 1500 | 3500
Sle e 90, Joaia . o Ro at Minimam...;:| 59 | 182 | 340 | 8o | 2150 | 4900 | 11400

HOT-CATHODE ‘GAS TETRODES
List Price $2.502050 ... List Price $3.00 2051 ..

RCA-2050 and RCA-2051 ave sensitive, gas-filled tetrodes of the heater-
cathode type, designed for grid-controlled rectifier service, Both tubes
have a steep control characteristic (high control ratio) which is inde-
pendent of ambient temperature over a wide range. Because of the
special electrode structure employed, the pre-conduction or gas-leak-
age currents to the anode are extremely small right up to the begin-
ning of the conduction cycle. In addition, grid current is very low
(less than 0.1 microampere), so that a high resistance may be used
in the grid circuit. This characteristic provides tubes with a high
sensitivity and permits their operation directly from a vacuum-type
phototube.

TYPICAL LIGHT-OPERATED RELAY CIRCUIT

+ Heater Vour. (AC.orD.C) 6.3 VoltsT T B
1 5 | meares comest .0s Ampere

s J T pdhr| Guo-Anone CapAGTANGE .. 0.2 e

wecoms A SOCKET +..eeriveveeseersser _Standard OctalProres i (RCA type 9924)

A

WS-VOLT A-C LINE

Ry Bleeder resistorrid-bias potentiometer Ru:
Ri=Anode-current-limiting resistor

Z Averaged over a period of not more than 30 seconds. PEAK ANODE CUR. 500 maz. 375 maz. Ma.
When the tube is operated with an a-c anode volt- AverAGE ANODE

age and a high value of grid resistance, the grid- CumgeNTE ... 100 maz. 75 maz. Ma.
anode capacitance should be made as small as pos-
sible by placing the grid resistor directly at the
socket terminal, by connecting pins No. 4 and No. 8
together at the socket, and by using a close-fitting
bulb shield connected to the cathode terminal.

RATINGS FOR 2050 AND 2051

As Grid-Controll,

Type 2050
PEAK FORWARD

ANobe VoLTace 850 maz.
PEAK INVERSE

ANOVE VOLTAGE 1300 maz.
SHIELD GRID (Grid

No. 2) Vourage 0

Tuse VoLrace
Dror (Approx) 8

0.01 min.
Gmn RestsTor 10 maz.

31

2050
2051

led Rectifier

Type 2051

850 maz. Volts

700 maz. Volts

0 Volts

1 Valts
0.01 min. Megobm

10 maz. Megohms



Tubes Shown Actual Size

954 @ 955 @ 956
RATINGS and CHARACTER!

As an Amplifier—Class A

954 935
Heaten VoLTAGE (A
HEATER CURRENT
MAX. PLATE VOLTAG
SUPPRESSOR .. B
MAx. ScareN VoLTAG

C.or D.C.)

Sceex_CummesT
Prate Resist. (Appr
AMPLIFICATION FacTol
TRANSCONDUCTANCE

MRECT INTERELECTRODE
Grid-Plate ciereees 0.00TF L4
Grid-Cathode Tanassy X
Plate-Cathode ... S 0.6
Input . | -
Output
Tt MGTREG, T o ee JOK Lw-e 9925

+ Connected to eathode At terminal mounting,
e T e

PUSH-PULL OSCILLATOR
TUNED-PLAT

TUNED-GRID TYPE
ULTRA-HIGH-FREQUENCY
HARTLEY OSCILLATOR

TYPICAL SHIELD CONSTRUCTION

3 Maximum with shield baffic.

ACORN TUBE DATA

U-H-F
Type List Prices

954 ....$5.00 956 ....$5.00 958 ....$3.00
955 .... 3.00 957 .... 3.00 959 .... 5.00
The RCA Acorn tubes are designed for use by ensineers and exnerimenters particularly at the uiten
high frequencies. These remarkable short-wave tubes, assembled with the aid of a microscope, provide
unusual r-f gain with remarkable efficiencies at wavelengths as low as 0.7 to 0.5 meter! Operation
of the Acorn tubes at such short wavelengths is made possible by the use of an unconventivnal tube
structure having extremely small size, close electrode spacing, and short terminal connections. Maxi-
mum height of the pentode types is only 1%”: maximum height of the triode types is only 1%

RCA-054, 955, and 956 are the 6.3-volt heater-cathode types. The 954 is a pentode. As an r-f ampli~
fier, this tubé is capable of gains of three or more in circuits of conventional design. It is capable of
working at wavelengths as short as 0.7 meter. The 955 is a triode well suited for use as a detector
or r-f amplifier in u-h-f receivers. It is also well suited as an oscillator in “fiy-power’ transmitters
operating at frequencies unreachable with ordinary tubes. RCA-935 is capable of giving an output of
3 watt at 5 meters and with only moderate reduction in fhis value for wavelengths as low as 1
meter. The 956 is a pentode of the remote cut-off type for use as a radio- and intermediate-frequency
amplifier, or a mixer, in receivers operating at wavelengths as low us 0.7 meter. The 956 is capable
of giving a gain of 4 or more when it is used as an r-f amplifier in circuits of conventional design.

RCA-957, 948, and 959 are a series of Acorn tubes having low-current filaments of the conted
type. Their cconomy of flament and plate power and small sizcs make them particularly use-
ful in compact portable and other battery-operated equipment where minimum size and weight are
important features. The filament of each of these three (ypes can be operated without series resistance
divectly jrom. o sinple flashlight dry cell. The 957 is a triode having a moderately high amplification
factor. It may be used as a detoctor, amplifier, and oscillator. The 938 is a triode especially designed
for transmitting service as an oscillator and r-f amplifier. It may also be used as an audio power
output tube. Useful audio output for beadphone operation may be obtained with plate voltuge down
to 45 volts, or lower. The 959 is & sharp cut-off pentode intended for use as an r-f amplifier and
detector. It may also be used as @ resistance-coupled a-f amplifier having moderate gain.

ACORN
Type List Prices

TYPES
Type List Prices

957 ® 958 ® 959
RATINGS and CHARACTERISTICS

As an Amplifier—Class A
ISTICS

257 938
Volts Erlasens Vourace (D.C.) 1.25 Volts
Ampere 010 Amnere
Volts 5 olts
VoltsVoits Volts

min. Volts Volts
Ma. Ma.Ma. Mo

Ohms Ohms
Micramhos Micromhos
anf uat
Baf Grid-Filament uf.
ant Plate-Filament 5 X uut
uf Input — - uaf
it Output niak.

TeRMINAL Mo 3 "RCA type 0925
* Connected to_minus m.mm at mounting.
3 Maximum, with shield
§ Maimins seajatunee 1. st sty stk ot wxoted 06 e

L1 G5, Lz C2=Depend on frequency
range desired

0.0001 uf TYPICAL R-F AMPLIFIER CIRCUIT

Ri=20000 to 26000 ohms,
Z=R-F choke
Li Cs, Le Cs, Ls Ca=Depend on

frequency range desired
€4 Cs Co=0.0001 uf

o Fa=10000 to 12300 obms, % watt

% att

&

*B.C.=Bare Copper [3S.L.=Single layer m
Note: The above data are necessarily ap- 3
proximate. For ultra-high requencies, coils |, /Wi napac® | nagach| nesdac
L; and Ls may be tapped at suitable points | ‘*“pg‘ o ¥ R
determined by test to reduce effect of tube | SO | | s
loading on circult impedances, Since elec- |51 (VAmABcE) | 3o [y asiw | 704
tronic_plate loading is not serious in & | ¢ W00 0w %0
pentode, the use of coil Le with tapped
plate connection may not be necessary to
give satisfactary results. The condensers
should all be of high quality and be de-
signed for u-h-f operation.

IR [ e |
e

site
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TRANSMITTIN

TRANSMITTING
FOR HIGH PEAK-VOLTAGE REQUIREMENTS

620 WATTS INPUT
Features

@ HIGH INSULATION RESISTANCE BETWEEN ELECTRODES
Enables tube to withstand high peak voltages.

@ HIGH POWER WITH RELATIVELY LOW PLATE VOLTAGE
® LOWER AMPLIFICATION FACTOR (16.5)

Lower driving power requirements. 475 watts output with 9 watts of grid
® BIG, SPECIAL-PROCESSED GRAPHITE ANODE

Assires hizh thermal radiation; mus free.
@ SHIELDED, HEAVY-DUTY 45-WATT FILAMENT

End-shields elimirate hulb bombardment and stray electrons.
@ 30-Mc OPERATION AT FULL RATINGS

100-Me Operation at reduced ratings.

RCA-8000 is a high-power transmitting triode with a
low mu of 16.5 and a plate dissipation of 150 watts (ICAS).
Special feature of the 8000 is its construetion which provides
high insulation resistance between electrodes. This enables
the tube to withstand high peak voltages., RCA-8000 is par-
ticularly suitable for use as an r-f amplifier and class B
modulator. A single tube in class C telegraph service
(ICAS) will take a plate input of 620 watts with a grid
drive of only 9 walts. In class B modulator service, two
8000’s will modulate 100% nearly 1% kilowatts of power!

In self-rectifying oscillator circuits, such as are used in
therapeutic applications, two 8000's are capable of delivering
a useful power output of 550 watts (85% circuit efficiency).
In this application, as well as in general radio transmitter
applications, the 8000 may be operated at maximum ratings
at_frequencies as high as 30 Mc and with reduced plate
voltage and input as high as 100 Me. The tube has a large
graphite anode, specially processed, fo insure high thermal
radiation and a minimum of gas. The plate and grid leads
are brought out to rugged terminals at the top and side of
the bulb respectively.

Priced right, RCA-8000 offers economy not only in initial
tube cost but also in substantial savings in final-stage tank
condenser, high-voltage power supply, and the number of
exciter stages required.

ATINGS
(A C.on D. C.) Voits

Amperes

2-1/4
“uch #s RCA type 9938Transmitting d-contct,

M'\‘IMUM CCS and ICAS RATINGS with TYPICAL
OPERATING CONDITIONS

As R-F Power Amplifier and Oscillafor — Class € Telegraphy

D-C PLATE VOLTAGE +orvvasaiierninnn maz. 2250 maz. Volts
D-C GEID VOLTAGE ... waz, ~500 wia, Volts
D-C PLate CURRENT maz. 275 max. Ma,
D-C Gu_CURRENT maz, 40 maz. Ma.
PLATE INPUT .. maz. 020 maz. Watts
PLATE DISSIPATIO! maz. 150 maz, Watts
TYPICAL OPERATIO

D.C Plate Voltage ....
D-C Grid Voltage:

From a fized supply of ....ooeovns
From a qrid resistor of ..., 0
From a_cathode resistar of .....

PEAK R-F GHID VOLTAGE .
D-C PLATE CURRENT .
D-C Gam CUBRENT (Approx.)
DAIVING POWES (Approx.) .
FowER OUTPUT (Approx.

As Self-Rectil

Velts

Volts

-C PLATE VoLTAGE (RMS) .
GaID VOLTAGE .

R-F GRID VOLTAGE
DC PLATE CURGENT .-

A-C Plate Veitace (RMS) Volts
Grid Resistor ... Ohms
D-C Plate Current ..... Ma.
D-C Grid Current (Approx.) Ma.
Power Output (Approx.) . Walts
Power Output from Tank Cire L(When cireuit efficiency is 33%) . 550 Watts
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6 TUBE DATA

TRIODE
51350

List Price

drive.

Max. Permissible Percentage of Max. Rated Plate Voltage and Plate Input
for High-Frequency Operation

FREQUENCY 30 60 100 i Me

CLASS C[TIUTIOlY | rony | 100 | 50 | PerCent

R-F POWER AMPLIFIER USING RCA-8000
Power Output 475 Watts, ICAS

R-F
OuTPUT

- vzzsv.(MAx%Eb’
275 MA(MAX) I *

Ry=8400_ohms, 20 watts
R=g ahms € wirewound

=Select for bind desired
RO chok

Suut (umvrox.). 7500 v. XiInsert keving relay here
.5 uf/meter/seetiont

+ Approximate capacitance in actual use al resonance.
=For ICAS plate-modulated telephony service, reduce Ex to 1800 v.. Tu to

250 ma., and decrease Ic to 20 ma. The power output is approximately
385 watts.

Bottom View of Socket Connections

Tube Mounting Position

VERTICAL—Base Down

HORIZONTAL—Plane
vertical

of electrodes

1
AA=PLANE OF ELECT




