NEW
PRODUCT
DESCRIPTION

(PRELIMINARY)

RCA

~

" MICROWAVE DEVICES

? Developmental Type A-1309

One-Watt S-Band Traveling Wave Tube
With Improved Packaging

DESCRIPTION

A l-watt, S-band, wideband, medium-power amplifier. Ruggedized for use in airborne systems.

Frequency 1.9 — 4.1 Gc Size 13" x 1-3/4”

Gain (small signal) 35 db (min.) Weight 2.5 1bs.

Power output 1 watt Temperature range  —540 to +120°C

Ecoll 1100 volts Vibration 10 g’s  50-1500 cps
Ehelix 1000 volts Shock 20 g’s 11 milliseconds
B anode 1000 volts

Leoll 30 ma

Thelix 2 ma

POSSIBLE USES
Airborne ECM systems

Drone systems

Test equipment

For further information or application assistance on this developmental type or other
RCA tubes, please contact your field representative at the RCA District Office nearest you
or manager, Microwave Marketing. (The list is on the back of this sheet.)
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Harrison, New Jersey

Information furnished by RCA is believed to be accurate and reliable. However, no responsibility is assumed by RCA for its use; nor for any infringements of
patents or other rights of third parties which may result from its use. No license is granted by implication or otherwise under any patent or patent rights of RCA.
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DEVELOPMENTAL

MIGROWAVE DEVICES

Medium Power P-Band , . Type AI3I7
Traveling-Wave Tube

DESCRIPTION

RCA-A1317 is a traveling-wave-tube amplifier yielding a minimum of 20 watts in P-band.

Frequency. . ... e el M B 0.75-1.00 GHz Anode Voltage . . . ......... e 1400 volts
Min. Power Output. R 20 watts Collector Current . . .. .......... 55 mA
Small-Signal Gain.............. 30 dB BIZ8: 55 ¢ wme w o 19.938 x 2.188 x 2.125 inches
Helix Voltage . . ... T e e 1650 volts Weight (APproX.). « v v v v e v ev e vvnvnn 5 lbs
Collector Voltage . . .. ........ - 1625 volts Cooling <isiwiwininenemins Forced air

POSSIBLE USES

Test Equipment Communications Systems

For further information or application assistance on this device, contact your RCA Field Representative or write

Microwave Marketing, (See addresses on back of this sheet).

Information furnished by RCA is believed fo be accurote ond relioble. However, no responsibility is assumed by RCA for its use; nor for any infringements of
L patents or other rights of third parties which*moy result from its use. No license is granted by implication or otherwise under ony patent or patent rights of RCA.
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DESCRIPTION

A ruggedized metal-ceramic traveling-wave tube for use in space systems.
Efficiency is constant over the range of power output.
Operable during launch.

collector.

Frequency

Power output

Gain (sat.)

Noise figure

Efficiency (overall,
including heater)

Cathode current density

Weight

Length

Height

POSSIBLE USES

3.0 — 4.5 Ge
5 - 20 watts
40 db
23 db

40%

65 - 140 ma/cm?
1.5 lbs.

12 inches

1-1/4 inches (max.)

Communication satellites

Width
Cooling
Leads
Pressure
Temperature
(baseplate)
Shock
Vibration

Acceleration

Uses a single-stage

1.80 inches (max. baseplate)

Conduction
Silicone rubber
1075 to 775 mm Hg

-40°C to +85°C
40 g's, 8 milliseconds

15 g's, 5 - 2000 cps, sinewave

0.12 gz/cps, random
20 g's (unidirectional)

Terrestrial airborne systems

For further information or application assistance on this developmental type or other
RCA tubes, please contact your field representative at the RCA District Office nearest you
or manager, Microwave Marketing. (The list is on the back of this sheet.)
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Preliminary and Tentative Data

' A236F
RCA Developmental Type, Dev. No. *2% ¥
INDUSTRIAIJW PG s o uftre manutscrire Ui TROMI eyt ortifving data are sublect tgyipRRY: POWER

Indicates a change. Place next to change item.

triede 1ntended for use in pulse‘power amplifler service at frequencles up to 300 Me.,
The tube is especially suited for use in long range search radar and high power particle
accelerator applications.

In short pulse services with a pulse duration of 25 mieroseconds and a duty facter
of 0.01, the A2346F is capable of providing a peak rf pulse power eutput of 5 MW at a
frequency of 250 Mec. Under these same short pulse conditions, the tube should be eapable
of producing a useful peak power output of aprroximately 10 MW. Furthermore, in leng
pulse service with a pulse duration of 2 milliseconds and a duty factor of 0.06, the
A2346F should be capable of providing a peak rf pulse power output of 5 MW at a frequency
=~ of 250 Me.

The A2346F features an internal electrede structure consisting of a precisely spaced
cylindrical array of 96 identical triede units each employing a thoriated tungsten fila-
ment strand to provide high emission, long life and economical operation.

The tube employs double-ended construction with symmetrically placed ceramic in-
sulators and coaxial contact terminals at either end of the cylindrical tube structure.
This arrangement permits placement of the active tube elements at the electrical center
of a half-wave length portion of a resonant cavity, and allows eperation at higher fre-
/M quencies than are possible with single-ended tubes of comparable power capabilities.

GENERAT, DATA
Electrical

Filament, Multistrand Thoriated Tungsten

Yyploal CUrTERb. csocansnronrsrsaennsarrsnssrupsness A 6600 @ amperes
Py Maximum Current..ccecsosnssssevouasseasass 5 B e s 7200 @ amperes
' Initial Surge Starting Current **........... «++: Must never exceed 2000
s amperes, even momentarily
DC Voltage ##¥*
For the typical current....ccc.. . somwmy e SEma e 3.1 min.volts
4.2 max.volts
For the maximum current..c..ccoo- T T T R PIE PP - 4 .65 max.velts
For further information or application assistance on this developmental type Information furnished by RCA is be-
or other RCA tubes, please contact your field representative at the RCA Ie'\:fd ,:z b,z;,zc:sri:;ﬁf?,nc:;e::szlr:e:o;;

District Office nearest you. RCA for its use; nor for any infringe-
ments of patents or other rights of third
parties which may result from its use.
No license is granted by implication or

WHitehall 4-2900 HUmboldt 5-3900 RAymond 3-8361 otherwise under any patent or patent
Suite 1154 rights of RCA.
Merchandise Mart Plaza 744 Broad St. 6355 E. Washington Blvd.
Chicago 54, I1l. Newark 2, N. J. Los Angeles 22, Calif.
Sheetu,.l ..... of;S...
RADIO CORPORATION OF AMERICA [FYS cil g AptC)

ELECTRON TUBE DIVISION HARRISON, N. J.

"""" PT0-920-19
Supersedes . . 11=21=56. . .

(GIVE DATE)




Preliminary and Tentative Data (Cont'd)

RCA Developmental Type, Dev. No. A2346F

Electrical (Continued)

Minimum Heating Time at Operating Current...cccccevceeccccccscsos 60 seconds
Direct Interelectrode Capacitances
Grid to Anode.cccococesocce G s R A B SR EERE ¢ GEwEE e BEw e 150 uufd
Grid to Cathode..c.ccosccccecoooscccacsscsccanoosooccssccosascsss 1000 uufd
Anede to Cathode.:ssssesuonssnosnasonnsssas o e e Less than 1.0 uufd
Amplificetion Pactercissssssnen ssvsnssnsssvas R PR e 250
Mechanical

Operating PesitioNiscssessscsscsssvsnosssssssss vOrtical, elther end up
Overall Length...cocoveveoaon T P B T B A P R P E T 17.0 max. inches
Maximtim DIamebers cssessnvsssnnssusoswnussmorssrnsnnnsss sonns sanns Jheldd Ma¥. Inehes
Terminal ConnectionS.:.ccoccoosccoscccseccc-oce €€ Dimensional Outline

Weight
Uneratedscccsassavasssossssnanssuse sessssssns CRA I EEEE SRS S 190 pounds
Cratedessssesons s spcinn noawosin sovios wassesss S s T 355 pounds

Air Cooling

It is important that the temperature of any external part of the tube not exceed 150°C.
In general, forced air cooling of the ceramic bushings and the adjacent contact areas
will be required if the tube is used in a confined space without free circulation of
air, Under such conditions, prevision should be made for blewing an adequate quantity
of air across the ceramie bushings and adjacent terminal areas to limit their maximum
temperature to 150°C.

Water Cooling

Water cooling of the upper and lewer grid terminals, grid-eathode structure and the
plate is required. The water flew must start before application eof any veltages in
order te purge the system of bubbles and should continue for several minutes after re-
moval of all voltages. Interlocking of water flow through each of the cooled elements
with all power supplies is recommended to prevent tube damage in case of failure of
adequate water flow. The use of distilled water is essential,

2 18
Sheet.......c.ccvevvnse 1Y
Mareh 29, 1960

Information furnished by RCA is believed to be accurate and reliable.
However, no responsibility is assumed by RCA for its use; nor for any

infringements of patents or other rights of third parties which may DcfePTO_ 20"'%9' """"
result from its use. No license is granted by implication or other- 11-21~5
wise under any patent or patent rights of RCA. Supersedes .................................

T 506-2 3/59 (GIVE DATE)




Water Flow

To Plate:

Preliminary and Tentative Data (Cont'd)

RCA Developmental Type, Dev. No.

Total Flow for Twe Parallel

Input and Output Water Paths

For Plate Dissipations up to 300 KW.....
For Plate Dissipations up to 150 KW.....
Por Plate Dissipations up to 50 KWeoooos
To Upper Grid Coeling Course...ccceoscoss
To Lower Grid Cooling Course....cscocesee
To Grid-Cathode Cooling Course.cccececsos

Resistivity of Water at 25°C
Plate and Grid Coolant..ccoos
Grid-Catheode Cooclant...co..

Insulating Ceramic Bushing Temperature.
Metal Surface Temperature..ccocosscoosssscccocoe

©ce 0000002000 oo e

Water Temperature from Any Outletoccccocoo

Minimum Storage Temperature ###......... ok
External Gas Pressure...

oooooooooooo

0 a0

Typical
Flow
GPM

160
100

MAXIMUM RATINGS AND TYPICAL OPERATING CONDTTTONS

Plate Pulsed Amplifier

Maximum Ratings, Absolute Values
For g maximum "on" time & of 25 microseconds in any
2500 microsecond interval

Peak Pulse Plate Supply Veltage €9
Peak Pulse Grid-Cathode Bias Voltage 986
Peak Plate Current from Pulse Supply
Peak Pulse Cathode Current ¢
Average Plate Dissipation

Typical Operatien
With rectangular waveshape and duty factor g8 of 0.006

Pesk Pulse
Peak Pulse
Peak Plate
Peak Pulse
Peak Pulse

T 506-2 3/59

Plate Supply Voltage 96...
Grid-Cathode Bias Voltage ©00.cccossccccocscosccscns
Current from Pulse Supply
Cathode Current @
Driving Power..
Useful Peak Power Output

oo o

ooooo

® 000 o00e e86090Ceo0

ooooooo

oooooo

oooooooo

© 0@ ®0 00000600900 0600000O©CO00OCECOOS 00 0

A2346F

Absolute

Minimum
Flow
GPM

150

°
°
°
°
°
°
o
°
°
o
°
°
.
.
.
°
N
o
.
B
o
°

Y =

------------

© 2000

ooooooooooooooooo ©oecc 000000

Information furnished by RCA is believed to be accurate and reliable.
However, no responsibility is assumed by RCA for its use; nor for any
infringements of patents or other rights of third parties which may

result from its use.

No license is granted by implication or other-
wise under any patent or patent rights of RCA.

Pressure
Differential
for Typical
Flow #
PSI

40
30

20
20
30

150
150

=65
65

Maximum
Input
Gauge

Pressure ##
PSIG

888888

For frequencies

up to 300 Me
45,000 max,
-250 max.
300 max.

500 max.
100,000 max.

At 250 Me
34,000
~100
260
400
150,000

5,000,000

3
Sheet.....op....... .0

Mareh

volts
volts
amperes
amperes
watts

velts
volts
amperes
amperes
watts
watts

18
by 1960

Date.....cooveen. RTO=92Qzl9

Supersedes.........

(GIVE DATE)



Preliminary and Tentative Data (Cont'd)
AR346F

RCA Developmental Type, Dev. No.

Plate Pulsed Amplifier

Proposed Maximum Ratings; Absolute Values
For a maximum "on" time © of 2200 microseconds in any
34,000 micreosecond interval

Peak Pulse Plate Supply Voltage 98..::ccccccecos o8 % R

Peak Pulse Grid-Cathode Bias Voltage 866..ccccevoeccccne. -

Peak Plate Current from Pulse Supplycecsoe.coco amperes
Peak Pulse Cathode Current f......coccceceos amperes
Average Plate Dissipation..ccocececocecss . watts

Proposed Typical Operation

Peak Pulse Plate Supply Voltage 88ccccccocoedefoceossd % volts

Peak Pulse Grid=Cathode Bias Voltage 968. volts
Peak Plate Current from Pulse Supply... amperes
Peak Pulse Cathode Current ﬂoo.ecoouoo amperes
Peak Pulse Driving Powersc.cccoocseces o e o w 160,000 watts
Useful Peak Power Outpub..ccoococcccoscodopocecccusos . 5,000,000 watts
Proposed Maximum Ratings, Absolutg\Valugs
For a maximum "on" time 9 /4§ y : For frequencies
2500 microsecond intervaj up to 300 Me
™ Peak Pulse Plate Supply Voltagg Q6. . 65,000 max, volts
Peak Pulse Grid-Cathode Bigé A 9A8 o =500 max., volts
Peak Plate Current from Pul ; . 325 max. amperes
Peak Pulse Cathode Curres . 500 max. amperes
Average Plate Dissipatioi sisions 150,000 max. watts
Proposed Typical Operation .
With rectangular waveshapeNghg v o) At 250 Me
Peak Pulse Plate Supnly Voltage @9. PR B AN 60,000 volts
™  Peak Pulse T R - =300 volts
,  Peak Plate Cya , Ly e o ' 280 amperes
Peak Pulse @3k R s P = Sle S exersysayEs s = 430 amperes
Pezk Puls¢/Priving Bowere. = ules wiww wioie . oo 200,000 watts
£ AT 10,000,000 watts
| Jament, current for each tube is a maximum rating which should
gmentarily, during operation of the tube. The life of the tube
7 fpérating the filament at the lowest current which will enable the
esired power output. Because the filament when operated near the
¥ \usually provides emission in excess of any requirements within the tube
ratings, the|flilament current should be reduced to a value that will give adequate but
not excessivg fmission for any particular application. Good regulation of the filament
voltage is, /iy general, economically advantageous from the viewpoint of tube 1life,
m
4 18
it Sriihe e el Fexat G ba neurate xnd relTaiil Sheet.... 5. of i
i:cvf/ever: no :esponrs]i:iﬂt';c?s as:uri\(':d b(; ;CAbforc?ts :se; :o: lorbaln;l D March 29, 1960
infringement? of patents or other_rights of thifd parties which may ate...coeenn. Pro._gzo_l9
Pk ST i o o N, L ey Supersedes...... 11=21=56
TL 13% 7/59 o (GIVE DATE)
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Preliminary and Tentative Data (Cont'd)

RCA Developmental Type, Dev. No.A2346F

The filament current should be gradually raised to operating value in not less
than 30 seconds.

Measured between KLRF and KURF (see Tube Symbol).
Measured directly across cooled element.

With the gauge located in an area where the maximum pressure external to the
gauge is one atmosphere.

Water cooled elements must be free of water before storage or shipment to prevent
damage from freezing.

"On" time is defined as the sum of the durations of all the individual pulses
which occur during the indicated interval. Pulse duration is defined as the
time interval between the two points on the pulse at which the instantaneous
value is 70% of the peak value.

The magnitude of any spike on the plate voltage pulse should not exceed its

peak value by more than 400 volts, and the duration of any spike when measured

at the peak-value level should not exceed 10% of the maximum "on" time. The peak
value is defined as the maximum value of a smooth curve through the average of the
fluctuations over the top portion of the pulse.

Preferably obtained from a cathode bias resistor.

Peak pulse cathode current is the total of the peak plate current from pulse
supply and the peak rectified grid current.

Duty factor is the product of pulse duration and repetition rate.

Information furnished by RCA is believed to be accurate and reliable.
However, no responsibility is assumed by RCA for its use; nor for any March 29, 1960
infringements of patents or other rights of third parties which may B | S—— PTO=92019:
result from its use. No license is granted by implication or other- -56

wise under any patent or patent rights of RCA. Supersedes .................................

T 506-2 3/59 (GIVE DATE)



Preliminary and Tentative Data (Cont'd)

A2346F
RCA Developmental Type, Dev. No.

OPERATING CONSIDERATIONS

The maximum ratings in the tabulated data are limiting values above which the
serviceability of the A2346F may be impaired from the viewpoint of life and satis-
factory performance. Thersfcre; in order not to exceed those absolute ratings, the
equipment designer has the responsibility of determining an average design value
below each absolute rating by an amount such that the absolute values will never be
exceeded under any normal condition of supply-voltage variation, load variation; or
manufacturing variation in the equipment itself. Maximum ratings hold for operation
up to 5000 feet. Under most conditions pressurized cavities will be required for
operation at the indicated typical voltages to prevent flashover at the tube seals.

Best performance snd maximum power output are obtained when the tube is operated
at near class B conditions. When bias is used it is recommended that it be obtained
from a cathode resistor.

The maximum insulating bushing temperature rating, the maximum metal surface
temperature, the minimum storage temperature rating, the maximum outlet water temp-
erature, and the maximum gauge pressures for the water inlets are tube ratings and
should be observed in the same manner as other ratings.

The serial number which identifies each A2346F is stamped on the name plate
lccated on the outside diameter of the plate terminal. Other numbers stamped on ex-
ternal tube surfaces are for manufacturing purposes only.

In transportation, handling and storage of the A2346F, care should be taken %o
protect the tube from rough handling that would damage the seals or other parts.
NEVER ALLOW THE TUBE TO REST ON THE FILAMENT TERMINALS, UPPER RF CATHODE TERMINAL OR
THE CERAMICS. (See Dimensional Outline.) The 1lifting plate is provided for con-
venience in installing or removing the tube from equipment. After the tube has been
seated in the equipment, remove the 1ifting plate before the tube is placed in operation.
Save the lifting plate so that it can be used to remove the tube from the equipment
when desired.,

It is recommended that the A2346F be tested upon receipt in the equipment in
which it is to be used. Recommended "break in" treatment is described later. Before
the tube is placed in operation, remove any foreign material adhering to it. After
the tube has been tested and before it is placed in storage, the internal ducts should
be blown free of water especially if the storage temperature will drop below 0°C (32°F).
Care should be taken to prevent any foreign matter from entering the water connection
at any time. As a safeguard, it is recommended that during storage the A2346F be com-
pletely encleosed in a protective plastic bag, and then sealed in the container in which
it was received. When the tube is used under conditions in which the ambient tempera-
ture is below 0%°C (32°F), precaution should be taken to prevent freezing of the water
in the coolant ducts after power has been turned off.

Information furnished by RCA is believed to be accurate and reliable.
However, no responsibility is assumed by RCA for its use; nor for any
infringements of patents or other rights of third parties which may Date..........ii PTO=920=19
result from its use. No license is granted by implication or other- 11-2] 6
wise under any patent or patent rights of RCA. Supersedes ............. LA _5
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Preliminary and Tentative Data (Cont'd)

RCA Developmental Type, Dev. No. A2346F

Tube cleanliness is an important consideration. As with other high voltage
equipment it is essential that external parts of the A2346F be kept free from accumu-
lated dirt to minimize surface leakage and reduce the possibility of arc-over. Make
it a regular oractice to remove dirt from the surfaces of the tube at least twice a
month, or more frequently if necessary to keep the tube clean. Particular care should
be taken to prevent foreign particles from coming in contact with the re-entrant areas
at the edge of the ceramic seals. Unless adequately protected, these areas collect
dirt rapidly due to electrostatic forces and the nature of the air circulation around
the tube.

The mounting used for the A2346F should hold the tube vertically with the upper
lifting plate up. The entire weight of the tube should be supported by the upper or
lower mounting surfaces. (See Dimensicnal Outline.) Provision should be made to
avoid subjecting the tube to appreciable shock.

Because of the low voltage, high current filament, it is recommended that the
filament connectors be kept short to minimize voltage drop. The use of coaxial fila-
ment connectors is recommended. The connector for the coaxial terminals of the
filament should be of the coil spring, pressure contact type. The filament connectors
should make firm; large surface contact. Caution should be exercised when assembling
or disassembling the filament connectors, so that the filament terminals are not
loosened. The filament connectors should always be rotated clockwise with respect to
the tube, both for assembly and disassembly.

Connection to the plate terminal should also be of the spring contact type, bear-
ing on the RF plate terminal contact areas.

When power is applied to the tube, there may be some motion of various parts of
the tube and associated circuitry due to thermal expansion. In order that no undue
stress is placed on the ceramic-metal seals of the tube, the terminal connectors
should be flexible. This can be assured by vroviding floating concentricity rings to
which the flexible contacts are fixed. RF circuit continuity should be provided through
the concentricity rings. The connecting leads and water hoses should be installed so
that the slack portion does not come close to or approach the body of the tube.

When connecting or disconnecting the water hoses and the electrical connections,
it is essential that no undue stress be placed on the seals. The direction of water
flow must be as indicated on the dimensional outline for both the plate and grid-cathode
coolant flows.

) 7 18
Information furnished by RCA is believed to be accurate and reliable. Sheet.......L. Of
P.iowever, no responsibility is assumed by RCA for its use; nor for any March 29, 1960
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Preliminary and Tentative Data (Cont'd)

RCA Developmental Type, Dev. No. AR3L6F

An approximate valus of the plate dissipation, which should not exceed the value
shown under Maximum Ratings in the tabulated data, may be calculated from the follow-
ing equation:

Pyatts equals n(tg - t1) x 264

in which t] is the temperature of the cooling water at the inlet to plate in degrees
Centigrade, to is the temperature of the water at the outlet in degrees Centigrade,
and n is the number of gallons per minute of total flow for two parallel input and
output water paths.

A time-delay relay should be provided in the plate-supply circuit to delay appli-
cation of plate voltage until the filament has reached normal operating temperature,
that is, after the filament has been operated at the rated typical current for the
minimum heating time specified in the tabulated data.

A high-speed, electronic protective device must be used to remove the plate
voltage within 10 microseconds in the event of abnormal operation such as intermal
arcing. The protective device employed to remove the plate voltage in any installation
must be approved by an RCA field representative or by the nearest District Sales Office.
In addition, the grid drive line should be provided with VSWR protection to remove
drive power and plate voltage within 10 milliseconds in the event of abnormal changes
in input VSWR during operation.

Circuit return from the plate should be made to the output-circuit-return grid
terminals, identified on the tube symbol as GLORF and GUORF. Connection to the output-
circuit-return terminasls should be made by a system of fingers bearing on the grid
output terminal contact areas.,

The rated plate voltage of this tube is extremely dangerous to the user. Great
care should be taken during the adjustment of circuits. The tube and its associated
apparatus, especially all parts which may be at high potential above ground, should be
housed in a protective enclosure., The protective housing should be designed with
interlocks so that personnel cannot possibly come in contact with any high-potential
point in the electrical system. The interlock devices should function to break the
primary circuit of the high-voltage supplies when any gate or door on the protective
housing is opened, and should prevent the closing of this primary circuit until the
door is again locked.

The water cooling system consists in general of two sources of cooling water, a
very high quality system to supply water for the grid-cathode cooling course and a high
quality system to supply water to the plate and grid cooling courses. The two systems
should be connected to the respective cooling courses through a suitable flexible feed
pipe system. Where potentials above ground or with respect to adjacent elements are
involved, the feed. .pipe system should have good insulating properties and proper design
to reduce leakage current to a negligible value. The water flow through each of the
cooled elements should be interlocked with the power supplied to prevent tube damage
in case of inadequate cooling flow. Refer to tabulated data for minimum resistivity
values of the water in the two systems.

Information furnished by RCA is believed to be accurate and reliable.

However, no responsibility is assumed by RCA for its use; nor for any

ir\frir\gements of patents or other rights of third parties which may Ddfe .............. M arch293l9.60

result from its use. No license is granted by implication or other- PT0-920-=1
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A2346F
) RCA Developmental Type, Dev. No. 34

It is recommended that the water-cooling system be of the closed type. In tube
types such as the A2346F having high heat dissipation per unit area, it is essential
that high quality water be utilized to prevent scale formation; corrosion, and excess-
ive electrolysis. The deposition of material (such as an oxide scale) not only re-
stricts water flow but alsc prevents proper heat transfer from the tube elements to
the cooling water. Corrosion and electrolysis can destroy the tube elements, ducts,
and fittings. Electrolysis may also be a source of sufficient oxygen to cause an
increased rate of deposition. Any one of these conditions can greatly reduce tube
1life.

The specific resistivity of the cooling water is only an approximate indication
of water quality. Dissolved gases, metals, and other contaminants reduce the resist-
ivity of the water in varying amounts. Some contaminants, such as 02, have no direct
effect while others such as COs greatly reduce the resistivity. However, if the

w3 specific resistivity of the water falls below one megohm-cm, it can be assumed that

the contaminants are excessive. Also, if the pH of the water is outside the range
6.8 to 7.2, the water contains excessive contaminants.,

A suggested method of achieving water of acceptable quality is as follows:

1. Use only distilled water to fill the system. The use of distilled water
avoids the introduction of organic or colloidal matter that may exist in
de-ionized water.

™ 2. To maintain acceptable quality, continuous regeneration (purification) of
the water in the system is necessary. This regeneration can be achieved
by passing a portion of the flow through suitable ion exchanger and filters.
A recommended regeneration loop is shown in Figure 1. Operation of the
regeneration loop should follow the recommendations of the manufacturer of
each component with regard to pressure, temperature, and maintenance of the
individual components.

Figure 1. DIAGRAM OF A WATER REGENERATION LOOP

et PN
 Prmp
19 20
Pevcraion irection
Expansion| of Flow Cation & '
ol B 8 | Eot iniom | Blosk Noo
Reh;ags 1 Ezehangg | | 1, Oxygen absorbent resin
} ‘« > | Resin | @sin | Y 2. Mixed bed deminsralizer
\ZSQ | ——| — 3. Resistivity cell (enclosed in system)
R and meter
- s Purity ! 4, Sub=miercn filter
i Main | Meter & Cell
L_ System ' T The above items may be purehased from the
Plumbing s Barnstead Still & Sterilizer Company,
’ [ 4, Filter Boston, Massachusetts.
(j\lg\ Flow |
L Meter |
9 18
Information furnished by RCA is believed to be accurate and reliable. Sheet........ ... Of o 225
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A234L6F
RCA Developmental Type, Dev. No. o
3, The efficiency and life of the regeneration loop may be improved by retard-
ing the rate of recontamination of the water by foreign matter. Pipe lines
should be connected to the water tank below the water level to minimize
turbulence and thus to decrease absorption of gases by the water. A further
decrease in absorption of gases may be accomplished by introducing a nitrogen
blanket above the water im the water tank so as to displace the air.

4. In order to minimize electrolysis, the resistivity of the cooling water should
not be less than that specified in the general data.

Proper functioning of the water-cooling system is of the utmnst “mportance. Even
a momentary failure of the water flow will damage the A2346F. Infact , without cool-
ing water, the heat of the filament alone is sufficient to cause serious harm. It is,
therefore, necessary to provide a method of preventing operation of the tube in case
the water supply should fzil. This may be done by the use of water-flow circuit
breakers or interlocks which open the power supplies when the flow through any element
is insufficient or ceases. It is essential to keep the water-flow interlocks in proper
adjustment as prescribed by the equipment manufacturer. They should never be set to
operate below the recommended level. The water flow must start before application of
"any voltages and preferably shculd continue for several seconds after removal of all
voltages. The absolute minimum water flow required through the plate, »rids, and grid-
cathode cooling ducts together with pressure drops is given in the general data. Under
no circumstances should the temperature of the water from any outlet exceed 700C.

A filament starter should be used to raise the filament current gradually in order
to 1limit the high initial surge of current through the filament when the circuit is
first closed. This initial value of current should be limited to 2000 amperes and at
no time during any subsequent stage of heating should the value of filament current
exceed the specified maximum value, (sce general data) even momentarily.

For stable operation it is adviseable to maintain the drive pulse at the operating
level during the entire duration of the plate voltage pulse. The drive pulse should
be initiated sufficiently ahead of the plate pulse;, and should remain sufficiently
long after the end of the plate pulse to insure this condition. However, the drive
pulse length should not exceed the plate pulse length by more than 10%.

When a new circuit is tried or when adjustments are made, the plate voltage should
be reduced to avproximately one-half the rated value to prevent demage to the tube and
associated apparatus. After correct adjustment has been made with the tube operating
smoothly and without excessive heating of the cooling water or the ceramic bushings,
the plate voltage may be raised in steps to the desired value. Adjustments should be
made at each step for optimum operation.

At the higher frequencies, uneven heating of the seals may be encountered because
of circuit arrangement. Such effects should be minimized through proper circuit design.

Information furnished by RCA is believed to be accurate and reliable.
However, no responsibility is assumed by RCA for its use; nor for any D
infringements of patents or other rights of third parties which may ate....iien. PT0=920=19
result from its use. No license is granted by implication or other- G 5 6
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The following "break in" treatment should be given to a new A2346F before it is
placed in service or set aside as a spare, or to a A2346F after is has been in pro-
longed storage., The treatment should preferably be given in the unit the tube is to
operate,

Step 1: Make sure that the water=cooling system and protective devices are
functioning properly.

Step 2: With no other voltages on tube, apply current to the filament in the
normal manner and operate at the specified typical value (See tabulated
data) for 15 minutes.

Step 3: Apply approximately 75% normal drive power and operate for 15 minutes.

Step 4: Apply approximately 50% normal plate voltage and operate the tube for
several minutes until stable performance is obtained. Raise drive
power to normal value.

CAUTION: During this step, it is particularly important that the
high-speed electronic protective device be functioning
properly to protect against any abnormal condition.

Step 5: Raise the plate voltage in steps if possible until the desired operat-
ing condition is achieved.

After giving the AR346F the atove treatment and after it is operating normally,
it is suggested that the readings of the meters and flow indicators as well as the
control settings be logged, especially when the tube is to be set aside as a spare.
Then, in the event of an emergency tube change, the tube can be put in service
quickly.

Information furnished by RCA is believed to be accurate and reliable.
However, no responsibility is assumed by RCA for its use; nor for any
infringements of patents or other rights of third parties which may Date..mniniiies PT0=920=19
result from its use. No license is granted by implication or other-
wise under any patent or patent rights of RCA. SUpersedeS ------------ 11-2-1-56
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FI:
FO:
KURF:
KLRF:
GUIRF':
GUORF':
GLIRF':
GLORF:
PLRF:

Information furnished by RCA is believed to be accurate and reliable.
However, no responsibility is assumed by RCA for its use; nor for any
infringements of patents or othar righte of third partiee whieh may

result from its use. No license is granted by implication or other-
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TOP VIEW
COOLANT INLET
(NOTE 1)
A(B) MOUNTING HOLES e

(NOTE 4)

(NOTE 1)

3/59

A - DIMENSIONS APPLY TO BOTH ENDS OF TUBE,
. 3 = N

UPPER GRID INPUT

TERMINAL CONTACT AREA
(NOTE 11) .

J

A(B) HOLES (NOTE 11)

UPPER RF PLATE TERMINAL CONTACT AREA
(NOTE-10)

COOLANT OUTLE

(NOTE 1)

'y
(2) GRID COOLANT PORTS

\4——(4) PLATE COOLANT CONNECTORS

COOLANT INLET (NOTE 7)

(NOTE 1)

Information furnished by RCA is believed to be accurate and reliable.
However, no responsibility is assumed by RCA for its use; nor for any
infringements of patents or other rights of third parties which may
result from its use. No license is granted by implication or other-
wise under any patent or patent rights of RCA.
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i SIDE VIEW
— “MOUNTING SURFACE
(NOTE 3)

UPPER GRID INPUT

TERMINAL CONTACT

AREA (NOTES 8 & 11) B¢ )

-
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UPPER RF CATHODE TERMINAL
by (NOTE 2)
(NOTE 8)

UPPER GRID OUTPUT
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AREA (NOTE 5)
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(NOTES 10 & 12)
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(NOTE 12)
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A (NOTES 10 & 12)
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) (NOTE 5)
FILAMENT TERMINALS
(NOTE 3) (SEE DETAIL)
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(NOTE 2)
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CONTACT AREA (NOTES 8 & 11)
4 - DIMENSIONS APPLY TO BOTH ENDS OF TUBE.
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DETAILS

GRID-CATHODE COOLANT FLOW

__ MM
DETAIL OF LIFTING PLATE
(NOTE 4)
A - DIMENSIONS APPLY TO BOTH ENDS OF TUBE, (NOTE 1)
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A23L6F
ruiB& A Developmental Type, Dev. No.pwiished
Dimension Dimension ] Notes Dimension Dimension Notes
A 17, 000 Max. AG 3.62" ~, 030 Dia.
B 13, 500 Max. AH J. 125 £ 0, 005 Dia, 0
c 5. 595 + 0,090 AJ 3,002 £+ 0, 005 Dia.
D 0,750 Min, 6 &9 AK 2,000 + 0, 030 Dia,
E 3,875 + 0,090 AL 0, 027 Ref,
F 0.625 + 0,125 AM 1. 750 + 0, 005 Dia,
G 0.250 Max. AN 1,700 % 0, 005 Dia,
H 10. 300 Max. Dia. AP 1,650 £ 0. 010
7 0. 875 + 0,090 AR 2,100 + 0,010
- 0,030
AS 2, 500 £ 0, 010
K 2.125 0,030
% o 080 AT 0.625+ 0.010
L 3.375+ 0,035 Al 0. 371 Rel,
M 4.000 % 0, 035 AY 0. 250 Ref.
N 2,978+ 0, 060 AW 0. 250 Ref,
P 0.610 0, 060 8 Ax 0. 500 Ref.
R 2, 575 & 0, 060 AY 1,064 Ret, '
8 1.035 + 0, 080 8 BA 2930 Ret.
T 10, 300 Max. Dia. 5, 9 BB 0,854 e,
U 13, 675 0, 125 Dia. Be S Teas ’
v . 12,000 Max. Dia. 10 s %300 Bet.
W 6.750 Min., Dia. 11 BE 13."490 Min, Dia, -+ 10
X 14, QOO + 0, 125 Dia, BE: 4.4502 0,13
Y /4,960 + 0,060 Dia. .8 B 0,109 Max.
; e BH 24.000 Max. Dia.
AA 7.750 £ 0. 125 Dia.
: : ° Ref.
AB 9,525 + 0, 125 Dia, i g+
g 22-1/2° £ 1°
AC; 10, 120 Min, Dia. 5 e R
AD 3.625 0, 030 Dia, Cr RS P i
AE 6,000 Max,
AF . 0,875 Min, Dia, ’
S - . Sheet......... 17 of.... 25 ..
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The plate and tiR QAchledx elop mental. T!’ yple, B evue 0 cootant tiow in snch end {6 directional, The

tube are directional as noted, Failure to observe |}
correct flow direction may resul* in inadequate A
cooling and short tube life. {

direction of flow, in 6r ouf, {s stamped at each port,
The ports are 0, 350" £ 0, 010" diametérs, 180° £

1/ 2° apart on an 8, 250" diameter circle, The upper
grid cooling poris are located on the mounting surface

2. DC filament current must not be permitted to flow in the quadrant counter-clockwise from each plate
in the upper rf cathode terminal, The internal cooling water inlet, as viewed from the top of the tube,
structure of the tube is such that the potential of The lower grid cooling ports are located on the moint«
the upper rf cathode terminal differs from that of ing surface in the same quandrant, as viewed from
the lower rf cathode terminal by the amount of the the top of the tube.
DC filament voltage. The circuit designer should .
take care, therefore to avoid an external DC path 7. The plate cooling connectors, located 90° apart, are
between these two cathode terminals. Hansen Plugs No. 12-T-46. Fittings may be obtained
‘ from the Hansen Manufacturing Company, 4031 West
3, The tube should be operated vertically with either 150th Street, Cleveland 11, Ohio. "
end up. The entire weight of the tube should be
supported by the rf plate terminal or by either 8. Along the lengths S & P, dimension Y is subjected to
mounting surface, Never support the tube by the a taper that may increase from the minimum to the ~
filament terminals or by the upper rf cathode maximum diameter with the maximum diameter b».tng
terminal, Care should be taken to avoid distortion at the end toward the ceramic.
or damage to the filament terminals by bumping
or improperly fitting connectors, 9, Circuit contacts should be made only over maximum
length D (0. 750'") of the designated upper and lower
4, The tube may be conveniently handled and moved output terminal contact areas.
by means of the lifting plate which may be attached
to either mounting surface. The lifting plate should 10, Contact of the upper and lower rc plate terminals
be removed prior to operating the tube, The contact areas should not be made at a diameter greater
mounting surface holes are 1/4-20 NC tap x 0, 250" than 13, 400" or less than 12. 000",
minimum depth, equally spaced on an 8, 750" )
diameter bolt circle. Threads to be checked with 11, Contact of the upper and lower grid input terminals
go, no-go gauges for a Class 1B fit, ; contact areas should not be made at a diameter greater
than 6, 750", The holes located outside the contact area
- B, Along the tapered contact length D, dimension AC ! are 1/4-20 NC tap x 0. 250" minimum depth, equally
will increase from a minimum diameter of 10, 150" spaced on an 7, 250" diameter bolt circle. Thredds to
(average diameter at this point is 10, 200") to a be checked with go, no-go gauges for a Class 1B fit.
maximum diameter at T (10, 300") (average diameter
at T is 10, 250"). The maximum diameter T is at 12, Circuit contacts should be made only over a maximum
the end toward the ceramic. ‘ - length BL {0.625") of designated -upper and lower rf—-
plate terminals. L
19 [0
Information furnished by RCA is believed to be accurate and reliable. Sheeti%of """""" lb
However, no responsibility is assumed by RCA for its use; nor for any March 29, 1q6v
infringements of patents or other rights of third parties which may DQfe
result from fts use. No license is granted by implication or other-
wise under any patent or patent rights of RCA.
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Preliminary and Tentative Data
| A2346G

™ RCA Developmental Type, Dev. No. ¥k

* The number identifies a particular laboratory tube design but the number and identifying data are subject to change.
No obligations are assumed as to future manufacture unless otherwise arranged.
¢ Indicates a change. Place next to change item.

INDUSTRIAL TUBE PRODUCTS UHF TRIODE SUPER POWER

RCA developmental type A2346G is a ceramic envelope, water cooled, hi mu, super
power triode intended for use in pulse power amplifier service at frequencies up to
A0 - A useful peak power output of 2.5 megawatts in long pulse service can be ob-
taired with suitable output cavity circults.

The A2346G features an internal electrode structure consisting of a precisely spaced
cylindrical array of 96 identical triode units each employing a thoriated tungsten fila-
ment strand to provide high emission, long life and economical operation.

™ The tube employs double-ended construction with symmetrically placed ceramic in-
sulators and coaxial contact terminals at either end of the cylindrical tube structure.
This arrangement permits placement of the active tube elements at the electrical center

of a half-wavelength portion of resonant  cavity, and allows operation at higher
frequencies than are possible with single-ended tubes of comparable power capabilities.

GENERAL DATA
Electrical

~ Filament, Multistrand Thoriated Tungsten
Current..&lb'ﬁoﬂcoaaoo‘0'00.0@'DDO..QIQOO..O..DOQ!.lIOOOOOOGOOI‘ 6800 typic&l amperes
7000 maximum amperes

Initial Surge Starting Current 8...c........ Must Never Exceed 2000
Amperes, Even Momentarily

DC Voltage @ for 6800 AmMpereS..ccoceecscnscns ceteocosccessssessss 3.2 minimum volts
4.5 maximum volts
Minimum Heating Time at Operating Current,...c.coceeececocconses A0 seconds
Amplification Factor......covvvevenn S EE Ry v mea vennwsvasmusnrsaes 250
Direct Interelectrode Capacitances
Grid o0 ANode ... issuscssnssnwensessrrnasrrunnaenrnan nanswpnevess LIO uufd
Grid 40 Cabhods. :.osrnerscsossssbissrsnssssssnsnbosssiniissbesnns 1900 uufd
Anode to Cathode.....occeececcecccnnnco penssmsn s R R R ENRas LuD uufd
For further information or application assistance on this developmental type Information furnished by RCA is be-

lieved to be accurate and reliable. How-

or other RCA tubes, please contact your field representative at the RCA bl
) X ever, no responsibility is assumed by
District Office nearest you. RCA for its use; nor for any infringe-
ments of patents or other rights of third
parties which may result from its use.
WHitehall 4-2900 HUmboldt 5-3900 RAymond 3-8361 :lt:ellj::g:eu:dg:a::yd ﬁiféﬁp‘ﬁa';‘l'leﬁi
Suite 1154 rights of RCA.
Merchandise Mart Plaza 744 Broad St. 6355 E. Washington Blvd.
Chicago 54, IIl. Newark 2, N. J. Los Angeles 22, Calif.
R of . 4 .
RADIO CORPORATION OF AMERICA March 24, 1960

ELECTRON TUBE DIVISION HARRISON, N. J.

(GIVE DATE)
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Mechaniecal

Operating Position..ccoococcccocccscccsscocssso vertical, Either End Up
Overall Lengih,corcecosoncosoosoovooonsesesessosenessnngssenssssses 17 max. inches
Maximum DiameteT e oo oo cocoeocoocossoocesoosseeaseonocooooossosossss 14,2 max. inches
Terminal ConnectionS..cccoccscsoccoosssssscconone S€€ Dimensional Outline

Weight
Uncratedoaoooocooooooaooooooeo-oooe ..... © 00 ©00O0000OQ@O0 QG e e 00900008 190 po‘mds
Gratedoeoooooocoeaooocononecwoooao-ooooe-ooonooo-oeoaonooooeoaoo 360 pelmds

Air Cooling
It is important that the temperature of any external part of the tube not exceed
1500C. In general, forced air cooling of the ceramic bushings will be required
if the A2346G is used in a confined space without free circulation of air. Under
such conditions, provision should be made for blowing an adequate quantity of air
over ceramic bushings to limit their maximum temperature to 150°C.

Water Cooling
Water cooling of the upper and lower grid terminals, grid-cathode structure and
the plate is required. The water flow must start before application of any volt-
ages in order to purge the system of bubbles and should continue for several min-
utes after removal of all voltages. Interlocking of water flow through each of
the cooled elements with all power supplies is recommended +to prevent tube
damsgs in case of failure of adequate water flow. The use of distilled water
is essential,

Water Flow Pressure Maximum
Absolute Differential Input
Minimum Typical for Typical Gauge
Flow Flow Flow ## Pressure @@
GPM GPM PSI PSIG

To Plate: Total Flew for Two
Parallel Input and Output

Water Paths .cocoo0co0o0coes T 120 150 40 max, 90
To Upper Grid Cooling Course€....o. 2 3 20 max, 90
To Lower Grid Cooling Course,..... 2 3 20 max, 90
To Grid-Cathode Cooling Course.... 30 35 30 max, 60

Resistivity of Water at 25°C
Plate and Grid Coolan®e.coccoooccoocooocoooceoooosoososooocooosoooo 1 min, megohm-cm
Grid-Cathode Coolan®....... s w6 seus N W o - 5 min. megohm-cm

Insulating Ceramic Bushing Temperature.co.ccsccoescccoceococcossess 150 max, "
Water Temperature from Any Outled.ccoccoscscocecooccocososocccosss 70 MAX. o
Metal Surface TempETatuT@.ccocooococcccsccsoosoossccoscoocssosascss 1590 MaXe °C

Minimum Storage Temperature #..ccoccoscoecsessossossosasosscscoocs =65 min, OC
External PreSSure...ccocecccoocococcooocoosscoossossosccoocoocoa soees 65 max, PSIG @@

Information furnished by RCA is believed to be accurate and reliable.

However, no responsibility is assumed by RCA for its use; nor for any D

infringements of patents or other rights of third parties which may At

result from its use. No license is granted by implication or other-

wise under any patent or patent rights of RCA. Supersedes .................................
T 506-2 3/59 (GIVE DATE)
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RCA Developmental Type, Dev. No.
MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS

Plate Pulsed Amplifier

Maximum Ratings, Absolute Values
For a maximum "on" time $ of 600 useconds For frequencies
in any 8600 usecond interval up to 605 Me
Peak Pulse Plate Supply Voltagecesoececccscsosscossssssscsecnces 25,000 max. volts
Peak Pulse Grid-Cathode Bias Voltage.cccecececeoccososcvccacoans =200 max., volts

Peak Plate Current from Pulse Supplysccccecoccoscocoococcoocsccoacss 300 max., amperes
Peak Pulse Cathode Current **,.....ccceceoscoc0sesccccsces cososoe 600 max. amperes
Average Plate Dissipation.ccococceccccococcosacescs cscecsesccosce 200,000 max. watts
Typical Operation
With rectangular waveshape and duty factor g of 0.06 A% 550 Mc
Peak Pulse Plate Supply Voltage...ccoecooseccoococssscssccocossss 20,000 volts
Peak Pulse Grid-Cathode Bias Voltage:..occccoceecocccosoccccscosn =150 volts
Peak Plate Current from Pulse Supply.cooccccccocscscocscccsscsscocsso 250 amperes
Peak Pulse Cathode Current *¥,....cccco06c0000000pocoo0o0o0cscoscocss 500 amperes
Peak Pulse Driving Power, approximately®$$........ccccceeenene <oe 225,000 watts
Useful Peak Power Outputcccccocecscesccccons cecoccosssssessses L9500,000 watts

9 The filament current should be gradually raised to operating value in not less than
30 seconds,

@ Measured between KLRF and KURF (see Tube Symbol).

08 Defined as: u = = (AEb i Where Eb = Ebl-Eb2
50/ Ebl at Ib = 10 Amps, Ec = O volts
Eb2 at Ib = 10 Amps, Ec = =50 volts

@ Measured across corners of plate coolant ports (see Dimensional Outline).
## Measured directly across cocoled element.

@@ With the gauge located in an area where the maximum pressure external to the gauge
is one atmosphere,

# Water cooled elements must be free of water before storage or shipment to prevent
damage from freezing.

$ "On" time is defined as the sum of the durations of all the individual pulses which
occur during the indicated interval, Pulse duration is defined as the time interval
between the two points on the pulse at which the instantaneous value is 70% of the

peak value,

#% Peak pulse cathode current is the total of the peak plate current from pulse supply
and the peak rectified grid current.

Information furnished by RCA is believed to be accurate and reliable
However, no responsibility is assumed by RCA for its use; nor for any March 249 1960
infringements of patents or other rights of third parties which may DGf
r?sult from its use. No license is granted by implication or other-
wise under any patent or patent rights of RCA. supersedes .................................

T 506-2 3/59 (GIVE DATE)
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RCA Developmental Type, Dev. No.

@@ Duty factor is the product of pulse duration and repetition rate.

$$ Approximate value at specified frequency. At higher frequencies, more driving
power may be necessary due to increased tube and circuit losses. In all cases,
however; the driver stage should be designed to provide an excess of power over
that indicated under the typical operating conditions to take care of variations
in line voltage; in components, and in tube characteristics.,

OPERATING CONDITIONS AND DIMENSIONAL OUTLINE

Refer to Tentative Technical Data for type A15156 dated Jamuary 20, 1960, with
changes as indicated below, All remarks on these pages apply to the A2346G as well,
The Tube Symbol, Outline Drawing, Tabulated Dimensions and Anode Contour Modification
Ring Drawings are identical for the twe types.

The following changes should be made to the A15156 TTD:
Page 6, paragraph 3, last line - 10 seconds should read 10 milliseconds.
Page 12, note 8 = 8,250 X 0.010 should read 38,2501 0,010,

Page 13, note 11, last line - c¢lass 2B fit should read class 1B fit.

; A . Sheet......4....0f ... Ao....
Information furnished by RCA is believed to be accurate and reliable.
However, no responsibility is assumed by RCA for its use; nor for any h l 60
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Preliminary and Tentative Data

RCA Developmental Type, Dev. No. 423LoN 3k

* The number identifies a particular laboratory tube design but the number and identifying data are subject to change.
No obligations are assumed as to future manufacture unless otherwise arranged.
¢ Indicates a change. Place next to change item.

INDUSTRIAL TUBE PRODUCTS UHF TRIODE SUPER POWER

RCA developmental type A23LON is a ceramic envelope, water cooled, extremely
hi mu, super power triode intended for use in pulse power amplifier service at
frequencies up to 605 Mc. A useful peak power output of 5 megawatts in long pulse
service can be obtained with suitable output cavity circuits.

The A23L6N features an internal electrode structure consisting of a precisely
spaced cylindrical array of 96 identical triode units each employing a thoriated
tungsten filament strand to provide high emission, long life and economical opera-
tion. Minimum rf coupling between the input and output circuits is realized by
the use of a double wound grid structure.

The tube employs double-ended construction with symmetrically placed ceramic
insulators and coaxial contact terminals at either end of the cylindrical tube
structure. This arrangement permits placement of the active tube elements at the
electrical center of a half-wavelength portion of a resonant cavity, and allows
operation at higher frequencies than are possible with single-ended tubes of com-
parable power capabilities.

GENERAL DATA
Electrical

Filament, Multistrand Thoriated Tungsten
Typlecal Carrent....svesas s B & e W G 6800-7200@ amperes
Maximum Current....... P P ceceescsscessssscssssas [000-7LOO@ amperes
Initial Surge Starting Current #¢,........... Must never exceed 2000
amperes, even momentarily
DC Voltage ¢
For the typical current......ccceveeevervnnncoronnnecesnneeas 3.6 min. volts
1.5 max. volts

For the maximum current.....ceoeeeoeeeosceacoans ceveossscnsess L.65 max. volts
Minimum Heating Time at Operating Current.....ccccceccoeceococcs 60 seconds
For further information or application assistance on this developmental type Information furnished by RCA is be-
or other RCA tubes, please contact your field representative at the RCA TS N WG SUSARE TS o

ever, no responsibility is assumed by
District Office nearest you. RCA for its use; nor for any infringe-
ments of patents or other rights of third
parties which may result from its use.

No license is granted by implication or

WHitehall 4-2900 HUmboldt 5-3900 RAymond 3-8361 otherwise under any patent or patent
Suite 1154 rights of RCA.
Merchandise Mart Plaza 744 Broad St. 6355 E. Washington Blvd.
Chicago 54, Ill. Newark 2, N. J. Los Angeles 22, Calif.

Sheet. . . 1. ... . of. . 17..

RADIO CORPORATION OF AMERICA Date .. March.25, .1960.
Supersedes . Feb .15, - 1960
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Preliminary and Tentative Data (Cont'd)

RCA Developmental Type, Dev. No.

A2346N

Electrical (Continued)

Direct Interelectrode Capacitances
Grid to Anode ® 0 9 0 0 09 00 9GO0 O OO0 9 eI @O 00 B OO ® OO0 SO e 0RO O SO O S e O
Gr]..d to c athode 9 9 0 0 ® 0 @O 0B DO OO PO OO DGO eSO O S0 9D OO O OO S OO 0O GO0 S e

veeos 150 uufd
eees.s 1600 uufd

ANOAE: TO CEALNOAO. v o voi w00 505151 10 16 5050 905 3 16 805 59 950000 855000606 50 308 56 46 @ Less than 1.0 uufd

Mechanical

Operating Position....c.c.cevevcveencoceaesses Vertical, either end up

Overall Length-................-o-.o..---.........n.....a-oc.

.o 17.0 max. inches

Maximum Diameter......cceeeeeeercevcncccns ceceececesscecccseses 140125 max. inches
Terminal ConnectionS....eoeeveeeeeenceceanns eeo. oee Dimensional Outline
Weight
Uncrated....coeeeonncnene A PP TP & pounds
Crated..... s 8 R e B0 e 340 pounds

Air Cooling

It is important that the temperature of any external part of the tube not exceed
150°C. In general, forced air cooling of the ceramic bushings and the adjacent
contact areas will be required if the tube is used in a confined space without

free circulation of air. Under such conditions, provision

should be made for

blowing an adequate quantity of air across the ceramic bushings and adjacent

terminal areas to limit their maximum temperature to 150°C.

Water Cooling

Water cooling of the upper and lower grid terminals, grid-cathode structure and
the plate is required. The water flow must start before application of any
voltages in order to purge the system of bubbles and should continue for several
minutes after removal of all voltages. Interlocking of water flow through each
of the cooled elements with all power supplies is recommended to prevent tube

damage in case of failure of adequate water flow. The use
is essential.

of distilled water

Pressure Maximum
Water Flow Absolute Differential Input
Typical Minimum for Typical Gauge
Flow Flow Flow # Pressure ##
GPM GPM PSI PSIG
To Plate: Total Flow for Two
Parallel Input and Output
Waler PatbhB.csuvsssvossosnnanns 160 150 LO max. 90
To Upper Grid Cooling Course..... 3 2 20 max. 90
To Lower Grid Cooling Course..... 3 2 20 max. 90
To Grid-Cathode Cooling Course... 35 30 30 max. 60
Resistivity of Water at 25°C
Plate and Grid Coolant.......ciueceoccecoccoccococcncoaoaccocannns 1 min. megohm-cm
@Brid-Cathode Coolant.cicscssnsvissnnsssssse Rl 8 e B 6 e 5 min. megohm-cm
. ) ) Sheet............. 2 0f 17
Information furnished by RCA is believed to be accurate and reliable.
HoueVETy i RespohsiBl|lty 15 assumed iy RoA_for lte uems nor tor Emy Date...........1arch 25, 1960

infringements of patents or other rights of third parties which may
result from its use. No license is granted by implication or other-
wise under any patent or patent rights of RCA.
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Preliminary and Tentative Data (Cont'd)

RCA Developmental Type, Dev. No. A234EN
Mechanical (Continued)
Insulating Ceramic Bushing Temperature.c....c.cceccocoae yrnunnwesssens  LO0 Bad. "0
Metal Surface Temperature......c..c..o cececcoconeo ceecoeenconoans wssss 150 max. 0
Water Temperature from Any OUblet.ssovsscvsssonmes sonni onswnisssssen . 70 max, °C
Minimum Sterags TOHpOTABULE Fhfcvvas svonn annnnmsnssnnan suasnssssessss -65 min. °C
External Gas Pressure........c.c.coeeeoeceoscocaacena P T, . 65 max. PSIG ##
MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS
Plate Pulsed Amplifier
Maximum Ratings, Absclute Values For For
For a maximum "on" time & of 2200 micro- Frequencies Frequencies
seconds in any 34,000 microsecond interval wup to 450 Mc. up to 605 Mc.
Peak Pulse Plate Supply Voltage ©8.c:ccceececcoso 34,000 25,000 max, volts
Peak Pulse Grid-Cathode Bias Voltage 868..c.cc00s =150 =150 max., volts
Peak Plate Current from Pulse Supply...c.. R . 300 300 max., amperes
Peak Pulse Cathode Current @....coceeecocosoconsco 600 600 max, amperes
Average Plate Dissipation..cccecocoeceocncesccss . 300,000 300,000 max. watts
Typical Operation
With rectangular waveshape and duty factor gg At 440 Me. At 550 Me.
of 0.06
Peak Pulse Plate Supply Voltage 99....ccosnoosso 33,000 30,000 20,000 volts
Peak Pulse Grid-Cathode Bias Voltage 666...... - =60 =80 -100 volts
Peak Plate Current from Pulse Supply...co-- PTLIT 295 285 250 amperes
Peak Pulse Cathode Current @..c.ccoocceeaee-s vuw 590 570 500 amperes
Peak Pulse Driving PoweTroosscececeooscscanncs sung 200,000 170,000 225,000 watts
Useful Peak Power Output..ceoocccs ceosessanoss sss 5,000,000 4,000,000 2,500,000 watts
Maximum Ratings, Absolute Values
For a maximum "on" time 8@ of 10,000 microseconds Frequencies
in any 155,000 microsecond interval up to 450 Mec.
Peak Pulse Plate Supply Voltage 88 ...cccecno T YT T T 28,000 max, Volts
Peak Pulse Grid-Cathode Bias Voltage 866....... ccocooscsoscnes . =150 max. volts
Peak Plate Current from Pulse SUpply.cccceeceeceeroenscnnonens : 250 max., amperes
Peak Pulse Cathode Current ﬁoao ............. secooscocecseoe «inie 500 max. amperes
Average Plate Dissipation...ccococeececcocnccacsctocecooccononcns .o 200,000 max, watts
Typical Operation
With rectangular waveshape and duty factor @@ of 0.06 At 440 Me.
Peak Pulse Plate Supply Voltage 898, ...ccoeccoeoenconss EE s . 25,000 volts
Peak Pulse Grid-Cathode Bias Voltage ©66......c.0cieuvrennnnns . =50 volts
Peak Plate Current from Pulse SUPDPLY...coeeeecrercacesnconen - 220 amperes
Peak Pulse Cathode Current @............ e eeoaeiceeaean e " 440 amperes
Peak Pulse Driving Power....cccooecoceeccccocs S R R .s 140,000 watts
Usmeful Pesk Power OubpUlcscssssns susssnanssnese s ssesssssssn 2,500,000 watts

Information furnished by RCA is believed to be accurate and reliable.

However, no responsibility is assumed by RCA for its use; nor for any Date March 259 1960
infringements Of patents or Other I’ights Of th(rd part|es Wh]ch may ............................................
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Preliminary and Tentative Data (Cont'd)
A23L6N

RCA Developmental Type, Dev. No.

The typical and maximum operating filament currents recommended for each tube
are specified on a label attached to the outside diameter of the plate terminal
of each tube. The specified maximum filament current for each tube is a maximum
rating which should not be exceeded, even momentarily, during operation of the
tube. The 1life of the tube can be conserved by operating the filament at the
lowest current which will enable the tube to provide the desired power output.
Because the filament when operated near the maximum value usually provides
emission in excess of any requirements within the tube ratings, the filament
current should be reduced to a value that will give adequate but not excessive
emission for any particular application. Good regulation of the filament volt-
age is, in general, economically advantageous from the viewpoint of tube 1life.

The filament current should be gradually raised to operating value in not less
than 30 seconds.

Measured between KLRF and KURF (see Tube Symbol).
Measured directly across cooled element.

With the gauge located in an area where the maximum pressure external to the
gauge is one atmosphere.

Water cooled elements must be free of water before storage or shipment to
prevent damage from freezing.

"On" time is defined as the sum of the durations of all the individual pulses
which occur during the indicated interval. Pulse duration is defined as the

time interval between the two points on the pulse at which the instantaneous

value is 70% of the peak value.

The magnitude of any spike on the plate voltage pulse should not exceed its
peak value by more than LOO volts, and the duration of any spike when measured
at the peak-value level should not exceed 10% of the maximum "on" time. The
peak value is defined as the maximum value of a smooth curve through the
average of the fluctuations over the top portion of the pulse.

Preferably obtained from a cathode bias resistor.

Peak pulse cathode current is the total of the peak plate current from pulse
supply and the peak rectified grid current.

Duty factor is the product of pulse duration and repetition rate.

Information furnished by RCA is believed to be accurate and reliable.

Ijlowe\'/er, no responsibility is assum?d by RCA f?r its use; nor for any Date March2 ‘1960
infringements of patents or other rights of third parties which may = MR

result from its use. No license is granted by implication or other-
wise under any patent or patent rights of RCA. Supersedes ...............................
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Preliminary and Tentative Data (Cont'd
A2346

RCA Developmental Type, Dev. No.
OPERATING CONSIDERATIONS

The maximum ratings in the tabulated data are limiting values above which
the serviceability of the A23L6N may be impaired from the viewpoint of life and
satisfactory performance. Therefore, in order not to exceed these absolute
ratings, the equipment designer has the responsibility of determining an average
design value below each absolute rating by an amount such that the absolute
values will never be exceeded under any normal condition of supply-voltage
variation, load variation, or manufacturing variation in the equipment itself.
Maximum ratings hold for operation up to 5000 feet. Under most conditions
pressurized cavities will be required for operation at the indicated typical
voltages to prevent flashover at the tube. seals.

Best performance and maximum power output are obtained when the tube is
operated at near class B conditions. When bias is used it is recommended that
it be obtained from a cathode resistor.

The maximum insulating bushing temperature rating, the maximum metal sur-
face temperature rating, the minimum storage temperature rating, the maximum
outlet water temperature, and the maximum gauge pressures for the water inlets
are tube ratings and should be observed in the same manner as other ratings.

The serial number which identifies each A2346N is stamped on the name plate
located on the outside diameter of the plate terminal. With the exception of
the filament current ratings mentioned above, other numbers stamped on external
tube surfaces are for manufacturing purposes only.

In transportation, handling and storage of the A23L46N, care should be taken
to protect the tube from rough handling that would damage the seals or other
parts. NEVER ALLOW THE TUBE TO REST ON THE FILAMENT TERMINALS, UPPER RF CATHODE
TERMINAL OR THE CERAMICS. (See Dimensional Outline.) The lifting plate is
provided for convenience in installing or removing the tube from equipment.
After the tube has been seated in the equipment, remove the 1lifting plate before
the tube is placed in operation. Save the 1lifting plate so that it can be used
to remove the tube from the equipment when desired.

It is recommended that the A23L6N be tested upon receipt in the equipment
in which it is to be used. Recommended "break in" treatment is described later.
Before the tube is placed in operation, remove any foreign material adhering
to it. After the tube has been tested and before it is placed in storage, the
internal ducts should be blown free of water especially if the storage tempera-
ture will drop below 00C (320F). Care should be taken to prevent any foreign
matter from entering the water connections at any time. As a safeguard, it is
recommended that during storage the A23L6N be completely enclosed in a protective
plastic bag, and then sealed in the container in which it was received. When
the tube is used under conditions in which the ambient temperature is below 0°C
(329F), precaution should be taken to prevent freezing of the water in the coolant
ducts after power has been turned off.

Information furnished by RCA is believed to be accurate and reliable. - 5
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RCA Developmental Type, Dev. No.

Tube cleanliness is an important consideration. As with other high voltage
equipment 1t is essential that external parts of the A23L6N be kept free from
accumulated dirt to minimize surface leakage and reduce the possibility of
arc-over, Make it a regular practice to remove dirt from the surfaces of the
tube at least twice a month, or more frequently if necessary to keep the tube
clean. Particular care should be taken to prevent foreign particles from coming
in contact with the re-entrant areas at the edge of the ceramic seals. Unless
adequately protected, these areas collect dirt rapidly due to electrostatic
forces and the nature of the air circulation around the tube.

The mounting used for the A23L46N should hold the tube vertically with the
upper lifting plate up, The entire weight of the tube should be supported by
the upper or lower mounting surfaces. (See Dimensional Outline.) Provision
should be made to avoid subjecting the tube to appreciable shock.

Because of the low voltage, high current filament, it is recommended that
the filament connectors be kept short to minimize voltage drop. The use of
coaxial filament connectors is recommended. The connector for the coaxial
terminals of the filament should be of the coil spring, pressure contact type.
The filament connectors should make firm, large surface contact. Caution should
be exercised when assembling or disassembling the filament connectors, so that
the filament terminals are not loosened. The filament connectors should always
be rotated clockwise with respect to the tube, both for assembly and disassembly.

Connection to the plate terminal should also be of the spring contact type,
bearing on the RF plate terminal contact areas.

When power is applied to the tube, there may be some motion of various
parts of the tube and associated circuitry due to thermal expansion. In order
that no undue stress is placed on the ceramic-metal seals of the tube, the
terminal connectors should be flexible. This can be assured by providing
floating concentricity rings to which the flexible contacts are fixed. RF
circuit continuity should be provided through the concentricity rings. The
connecting leads and water hoses should be installed so that the slack portion
does not come close to or approach the body of the tube.

When connecting or disconnecting the water hoses and the electrical con-
nections, it is essential that no undue stress be placed on the seals. The
direction of water flow must be as indicated on the dimensional outline for
both the plate and grid-cathode coolant flows.

Information furnished by RCA is believed to be accurate and reliable. it

However, no responsibility is assumed by RCA for its use; nor for any Date March 25, 1960
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An approximate value of the plate dissipation, which should not exceed the
value shown under Maximum Ratings in the tabulated data, may be calculated from
the following equation:

Pyatts equals n(tg - t1) x 264

in which %9 is the temperature of the cooling water at the inlet to plate in
degrees Centigrade; ty is the temperature of the water at the outlet in degrees
Centigrade;, and n is the number of gallons per minute of total flow for two parallel
input and output water paths.

A time-delay relay should be provided in the plate=supply circuit to delay
application of plate voltage until the filament has reached normal operating
temperature, that is; after the filament has been operated at the rated typiecal
current for the minimum heating time specified in the tabulated data.

A high-speed, electronic protective device must be used to remove the plate
voltage within 10 microseccnds in the event of abnormal operation such as internal
arcing. The protective device employed to remove the plate voltage in any installa-
tion must be approved by an RCA field representative or by the nearest District Sales
Office. In addition, the grid drive line should be provided with VSWR protection to
remove drive power and plate voltage within 10 milliseconds in the event of abnormal
changes in input VSWR during operation,

Circuit return from the plate should be made to the output-circuit-raturn grid
terminals, identified on the tube symbol as GLORF and GUORF., Connection to the
output-circuit-return terminals should be made by a system of fingers bearing on
the grid output terminal contact areas.,

The rated plate voltage of this tube is extremely dangerous to the user. Great
care should be taken during the adjustment of circuits. The tube and its associated
apparatus, especially all parts which may be at high potential above ground, should
be housed in a protective enclosure. The protective housing should be designed with
interlocks so that personunel cannot possibly come in contact with any high-potentisal
point in the electrical system. The interlock devices should function to break the
primary circuit of the high-voltage supplies when any gate or door on the protective
housing is opened, and should prevent the closing of this primary circuit until the
door is again locked.

The water cooling system consists in general of two sources of cooling water, a
very high quality system to supply water for the grid-cathode cooling course and a
high quality system to supply water to the plate and grid cooling courses. The two
systems should be connected to the respective cooling courses through a suitable
flexible feed pipe system. Where potentials above ground or with respect to adjacent
elements are involved, the feed pipe system should have good insulating properties
and proper design to reduce leakage current to a negligible value. The water flow
through each of the cooled elements should be interlocked with the power supplies to
prevent tube damage in case of inadequate cooling flow, Refer to tabulated data for
minimum resistivity values of the water in the two systems.

o o Sheet.........clowOf v 4
Information furnished by RCA is believed to be accurate and reliable.
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RCA Developmental Type, Dev.No.
It is recommended that the water-cooling system be of the closed type.

In tube types such as the A23L6N having high heat dissipation per unit area,

it it essential that high quality water be utilized to prevent scale formation,
corrosion, and excessive electrolysis. The deposition of material (such as

an oxide scale) not only restricts water flow but also prevents proper heat
transfer from the tube elements to the cooling water. Corrosion and elec-
trolysis can destroy the tube elements, ducts, and fittings. Electrolysis

may also be a source of sufficient oxygen to cause an increased rate of deposi-
tion. Any one of these conditions can greatly reduce tube life,

The specific resistivity of the cooling water is only an approximate
indication of water quality, Dissolved gases, metals, and other contaminants
reduce the resisitivity of the water in varying amounts, Some contaminants,
such as 02, have no direct effect while others such as C02 greatly reduce the
resistivity. However, if the specific resistivity of the water falls below
one megohm-cm, it can be assumed that the contaminants are excessive. Also,
if the pH of the water is outside the range 6.8 to 7.2, the water contains
excessive contaminants,

A suggested method of achieving water of acceptable quality is as follows:
1, Use only distilled water to fill the system, The use of distilled

water avoids the introduction of organic or colloidal matter that may , 

exist in de-ionized water,

2, To maintain acceptable quality, continuous regeneration (purification)
of the water in the system is necessary. This regeneration can be

achieved by passing a portion of the flow through suitable ion exchanger

and filters, A recommended regeneration loop is shown in Figure 1.
Operation of the regeneration loop should follow the recommendations
of the manufacturer of each component with regard to pressure, tempera
ture, and maintenance of the individual components. :

Figure 1. DIAGRAM OF A WATER REGENERATION LOOP

Dirution 1. 2

8

Sheet...iiienn f

Expansion of Fl Cation & :
Tank f Flow 0g fton Blogk No. §
: Exchange | | Exchangs 1, Oxygen absorbent resin 5]
| Resin Resin 2, Mixed bed deminsralizer
3, Reaistivity cell (enoclosed in
! system) and meter
3. Purity 4, Sub-micron filter
Meter & Csll ‘
Main | The aboye items may be purghased ;
System ) from the Barnstead 8till & Sterilizer
Plumbing 4, Filtor Company , Boston, Massachusettis.
@r Flow J
Meter

O
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3, The efficiency and life of the regeneration loop may be improved by
retarding the rate of recontamination of the water by foreign matter.
Pipe lines should be connected to the water tank below the water level
to minimize turbulence and thus to decrease absorption of gases by the
water, A further decrease in absorption of gases may be accomplished
by introducing a nitrogen blanket above the water in the water tank so
as to displace the air,

4o In order to minimize electrolysis, the resistivity of the cooling water
should not be less than that specified in the General Data.

Proper functioning of the water-cooling system is of the utmost importance.
Even a momentary failure of the water flow will damage the A2346N. In fact, with-
out cooling water, the heat of the filament alone is sufficient to cause serious
harm, It is, therefore, necessary to provide a method of preventing operation of
the tube in case the water supply should fail., This may be done by the use of
water=flow circuit breakers or interlocks which open the power supolies when the
flow through any element is insufficient or ceases. It is essential to keep the
water-flow interlocks in proper adjustment as prescribed Ly the equipment manu-
facturer, They should never be set to operate below the recommended level, The
water flow must start before application of any voltages and preferably should
continue for several seconds after removal of all voltages., The absolute minimum
water flow required through the plate; grids and grid-cathode cooling ducts together
with pressure drops is given in the General Data, Under no circumstances should
the temperature of the water from any outlet exceed 70°C.

The typical and maximun operating filament currents may vary from tube to tube
as a result of the selection process that assures that filaments with matching
characteristics are used in each tube. To facilitate operation at a filament cur-
rent that will provide adequate, long 1ife emission the typical and maximum operating
filament current recommended for each tube is specified on a label attached to the
outside dismeter of the plate terminal of each tube, (See Dimensional Qutline.)

A filament starter should be used to raise the filament current gradually in
order to limit the high initial surge of current through the filament when the cir-
cuit is first closed. This initial value of current should be limited to 2000
amperes and at no time during any subsequent stage of heating should the value of
filament current exceed the specified maximum value; even momentarily,

For stable operation it is adviseable to maintain the drive pulse at the operating
level during the entire operation of the plate voltage pulse. The drive pulse should
be initiated sufficiently ahead of the plate pulse, and should remain sufficiently
long after the end of the plate pulse to insure this condition. However, the drive
pulse length should not exceed the plate pulse length by more than 10%.

Information furnished by RCA is believed to be accurate and reliable.
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When a new circuit is tried or when adjustments are made, the plate voltage
should be reduced to approximately one-half the rated value to prevent damage to the
tube and associated apparatus. After correct adjustment has been made with the tube
operating smoothly and without excessive heating of the cooling water or the ceramic
bushings, the plate voltage may be raised in steps to the desired value. Adjustments
should be made at each step for optimum operation,

At the higher frequencies; uneven heating of the seals may be encountered because
of circuit arrangement. Such effects should be minimized through proper circuit
design,

The following Y“break in" treatment should be given to a new A2346N before it is

™ placed in service or set aside as a spare, or to a A2346N after is has been in pro-

longed service. The treatment should preferably be given in the unit the tube is to
operate.

Step 1: Make sure that the water-cooling system and protective devices are
functioning properly.

Step 2: With no other voltages on tube, apply current to the filament in the
normal manner and operate at the specified typical value for 15 minutes.

™
Step 3: Apply approximately 75% normal drive power and operate for 15 minutes.
Step 4: Apply aporoximately 50% normal plate voltage and operate the tube for
several minutes until stable performance is obtained. Paise drive
power to normal value.
CAUTION: During this step, it is particularly important that the
high-speed electronic protective device be functioning
-~ properly to protect against any abnormal condition.
| Step 5: Raise the plate voltage in stepns if possible until the desired operating
condition is achieved.

After giving the A2346N the above treatment and after is is operating normally,
it is suggested that the readings of the meters and flow indicators as well as the
control settings be logged, especially when the tube is to be set aside as a spare.
Then, in the event of an emergency tube change, the tube can be put in service quickly.

P

Information furnished by RCA is believed to be accurate and reliable.

However, no responsibility is assumed by RCA for its use; nor for any

infringements of patents or other rights of third parties which may

result from its use. No license is granted by implication or other=-

wise under any patent or patent rights of RCA. SUpersedes....Eeb....15.,....1,960
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Preliminary and Tentative Data (Cont'd)

A23L6N

RCA Developmental Type, Dev. No.

PLRF PURF
\
GLORF ) GUORF
! — - 'i
\ /
GLIRF (Y Y] GUIRF
KLRF \x KURF

FI: TFilament Terminal (inner)
FO: Filament Terminal (outer)

KURF: Upper RF Cathode Terminal
KLRF: Lower RF Cathode Terminal
GUIRF: TUpper RF Grid Input Terminal
GUORF: TUopper RF Grid Output Terminal
GLIRF: Lower RF Grid Input Terminal
GLORF: Lower RF Grid Output Terminal
PLRF: TLower RF Plate Terminal

PURF: Upper RF Plate Terminal

Information furnished by RCA is believed to be accurate and reliable.
However, no responsibility is assumed by RCA for its use; nor for any
infringements of patents or other rights of third parties which may
result from its use. No license is granted by implication or other-
wise under any patent or patent rights of RCA.
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RCA Developmental Type, Dev. No.

COOLANT OUTLET
(NOTES 1 & 7)

4(8) MOUNTING HOLES

A23L6N

TOP VIEW

COOLANT INLET

(NOTES 1 & 7)

ABK

Amy

~—UPPER GRID INPUT TERMINAL
CONTACT AREA (NOTE 11)

COOLANT OUTLET
(NOTES 1 & 7)

UPPER RF PLATE TERMINAL
- CONTACT AREA (NOTE 10)

(NOTE 4)
A(2) GRID COOLANT PORTS
CERAMIC( (NOTE 8)
COOLANT INLET
(NOTES 1 & 7)
NOTE; A DIMENSIONS & NOTES APPLY TO BOTH ENDS OF TUBE,
|
: . y . ' Sheet........... 12 of....
Information furnished by RCA is believed to be accurate and reliable.
However, no responsibility is assumed by RCA for its use; nor for any Date March 25
infringements of patents or other rights of third parties which may [ o 1 [ - T AP, svoe
2 + < : % = A
rgsult from its use. No license is granted by implication or other Sy ersedes Feb 15, 1960
wise under any patent or patent rights of RCA. perseges.......... e
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Preliminary and Tentative Data (Cont'd)

A23L6N
RCA Developmental Type, Dev. No.
UPPER GRID INPUT TERMINAL __
CONTACT AREAS (NOTE 8)
SIDE VIEW
UPPER RF. CATHODE TERMINAL
(NOTE 2)
UPPER RF PLATE TERMINALS
(NOTES 10 & 12) AAA
T——. T
(NOTE 8)
AMOUNTING SURF ACE AD UPPER GRID OUTPUT
(NOTE 3) _\ TERMINAL CONTACT AREA
P 1 | BF
|
|- %
(NOTES 5 & 9)
A "; L

g
e s

; h
BN \l",

- CERAMIC

Y L
~ i (NOTE 132) ‘

A o VI b

&

LIRS T '.’ J

LOWER RF PLATE TERMINALS
(NOTES 10 & 13)

s 2 w .
f CERAMIC

/ / ‘ . LOWER GRID OUTPUT TERMINAL

/ | CONTACT AREA (NOTE 5)
' AAR
| Fan

LOWER GRID INPUT (NOTE §)

Emm&% CONTACT / FILAMENT TERMINALS
NOTE 3,
: LOWER RF CATHODE TERMINAL . SEE DETAIL

(NOTE 2)

s 722

NOTE; &4 DIMENSIONS & NOTES APPLY TO BOTH ENDS Ol;‘ TUBE,

i ; : : 2 . Sheet............ 13 ofu 17

nformation furnished by RCA is believed to be accurate and reliable. 2

However, no responsibility is assumed by RCA for its use; nor for any D fIarch 25 1960

infringements of patents or other rights of third parties which may Lo =

result from its use. No license is granted by implication or other- *eb 15 1960

wise under any patent or patent rights of RCA. Supersedes .................................
(GIVE DATE)
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Preliminary and Tentative Data (Cont'd)
A23L6N

RCA Developmental Type, Dev. No.

BOTTOM VIEW

CERAMIC

LOWER RF PLATE TERMINAL

(GIVE DATE)

CONTACT AREA (NOTE 10)
Ay
4BE
Ay
AW
LOWER GRID INPUT TERMINAL
CONTACT AREA (NOTE 11)
NOTE; A DIMENSIONS & NOTES APPLY TO BOTH END OF TUBE,
. . ; : . Sheet............ U of.... 17.
Information furnished by RCA is believed to be accurate and reliable.
However, no responsibility is assumed by RCA for its use; nor for any Dat
infringements of patents or other rights of third parties which may atre
result from its use. No license is granted by implication or other-
wise under any patent or patent rights of RCA. Supersedes ........
3/59
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A23L6N
RCA Developmental Type, Dev. No. 7
DETATLS $
AR
] ( Tl PR
BP
4 \\\AAA\N ) R
ey P o |
g AE : l —Bs
_.?_{ 5 ) -
e Ed
j a % r!\\ 5 é'u
b ) (4) HOLES
(NOTE 1)
DETAIL OF LIFTING PLATE e m";Es
(NOTE 4) {ROTE7)

DETAIL OF PLATE COOLANT
INLET & OUTLET HOLES

NOTE; 4 DIMENSIONS & NOTES APPLY TO BOTH ENDS OF TUBE,

GRID CATHODE COOLANT FLOW

o (NOTE 1)
f N l IN
AP N 3
: —JS : : /] i
A 4 ;
| N Y 4 §
) ; AN-—= \ A8
AV——' Q A 1IN
%
N /"W] I ar Y N
AR
5 Vi ! av—v] §
Auj L -BG AlLJ
x|l BD AY— e
BB}
DETAIL OF FILAMENT TERMINALS AK i
Ay
AH
— - AG

Information furnished by RCA is believed to be accurate and reliable.

However, no responsibility is assumed by RCA for its use; nor for any Date March 25, 1960

infringements Of patents or Other rights Of third parties thch may ................................................

result from its use. No license is granted by implication or other-
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Preliminary and Tentative Data (Cont'd)
RCA Developmental Type, Dev. No. A23LON

TARUI.ATED DIMENSIONS

Published Published
Dimensions Dimensions Notes Dimensions Dimensions
A 17.000 Max, AK 2,000 + 0, 030 Dia,
B 10,650 Max, AL 0. 027 Ref,
C 4,185+, 090 . AM 1,750 £ 0, 005 Dia,
\D 0. 750 Min. 50 AN 1,700 £ 0, 005 Dia.
E . 2,460 + 0,090 AP . . 1,650+ 0,010
F 2,100+ 0,125 AR 2,100 + 0,010
G 0. 250 Max, AS 2,500 + 0,010
H 10, 300 Max, i AT 0.625 + 0,010
J 0. 460+3. 989 AU 0. 277 Ref.
K 2,105 + 0, 035 AV 0, 250 Ref.
. L e AW 0, 250 Ref.
L 3,375+ 0,035
AX 0. 500 Ref.
M 4,000 + 0,035
AY 0,064 Ref.
N 1,545 + 0, 060 ;
’ BA 0,039 Ref, -
P 0,610+ 0,030 8
BB 0. 034 Ref.
R 1.140 £ 0, 060 !
| BC 0, 039 Ref,
S 1,035 + 0,030 8 1
{ BD 0,100 Ref,
Y 10, 300 Max, Dia. -~ 5 |
' BE 13,400 Min, Dia,
u 13,675 + 0,125 Dia. |
e ] ' | BF 3,800+ 0,125
v . 12,000 Max, Dia. 10 ‘
BG 0,100 Max,
w 6.500 Min, Dia. 11 |
i BJ 45° Ref,
X 14,000 + 0, 125 Dia. '
| BK 22-1/2° + 1°
Y 4,960 + 0, 060 ) 8 i
; ! BL 0,325 Min, "
AA 7.750 £ 0,125 Dia.
BN . 3,000 Ref,
AB 9,525 + 0. 125 Dia. !
e | BP 2,500 £ 0,015
-AC 10,120 Min. Dia. 5 i
T ' BR 1,250 + 0, 015
-AD 3.625 + 0, 030 Dia.
. BS 1,625+ 0, 015
AE 7.500 Max,
; BT 0,812+ 0,015
AF 0. 875 Min. Dia.
BU 0,240 £ 0, 025
AG 3.625 + 0,030 Dia.
AH 3,125 + 0, 005 Dia.
AJ 3,002 + 0, 005 Dia.
Information furnished by RCA is believed to be accurate and reliable.
However, no responsibility is assumed by RCA for its use; nor for any
infringements of patents or other rights of third parties which may Date.......2=
result from its use. No license is granted by implication or other-
wise under any patent or patent rights of RCA. Supersedes
T 506-2 3/59
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RCA Developmental Type, Dev. No.

NOTES

The plate and the grid-cathode coolant flows in this type

are directional as noted, Failure to observe correct flow
direction may result in inadequate cooling and short tube
life,

DC filament current must not be permitted to flow in the
upper-rf-cathode terminal, The internal structure of this
type is such that potential of the upper-rf-cathode terminal
differs from that of the lower-rf-cathode terminal by the
amount of the DC filament voltage. The circuit designer ;
should take care, therefore, to avoid an external DC |
path between these two cathode terminals. ;

This tube should be operated in a vertical position with
either end up. THe entire weight of the tube should be
supported by either mounting surface, Never support the
tube by the filament tern:inals or by the upper-rf-cathode
terminal. Care should be taken to avoid distortion or :
damage to the filament terminals by bumping or improperly
fitting connectors. Total indicator run out between terminals
will not exceed , 100",

This tube may be conveniently handled and moved by means
of the lifting plate which should be removed prior to |
operat"mg the tube, The mounting holes are 1/4 - 20 NC x

0, 250 minimum depth and are equally spaced on a bolf

circle of B,750" diameter, The thread are Class 1B fit,

Along the tapered length, D, dimension AC will increase
from a minimum diameter of 10, 150" (average diameter st
this point is 10, 200") to a maximum diameter at dimension,
T, of 10, 300" (average diameter at thig point is 10, 250'"),
The maximum diameter, T, is at the end toward the ceramic,

The grid coolant flow in each end is directional, The
direction of flow, in or out, is stamped at the side of
each port. The ports are 0, 250" + 0, 010" diameter

and are located 180° + 1/2° apart on circle of 8, 250"
diameter, The upper grid coolant ports are located:

on the mounting surface in the quadrant counter-clockwise
from each plate coolant inlet, as viewed from the top

of the tube, The lower grid ccolant ports are located
on the mounting surface in the same quadrantas |
viewed from the top of the tube,

7.

8.

]

A23L6N

i
The plate coolant outlet or inlet holes are 1, 450 + 0. 030"
diameter and located 80° + 10° apart.

Along the lengths 8 and P, the surfaces are subject to
a taper that will increase from a minimum of 4, 900"
to a maximum diameter, Y, at the end toward the
ceramic of 5,020, Dimensions 8 and P are measured
from the metal sealing sleeve not the ceramic.

Circuit contacts shouid be made only over maximum
length D (0, 750") of the designated upper and lower
output terminal contact areas. ’

Contact of the upper and lower rf-plate terminals
contact areas should not be made at a diameter
greater than 13, 400" or less than 12, 000",

Contact of the upper and lower grid input terminals
contact areas should not be made at a diameter
greater than 6,500",

Circuit contacts should be made only over a maximum
length BL (0, 325'"") of the designated upper and lower
rf-plate terminals,

T 506-2

Information furnished by RCA is believed to be accurate and reliable.
However, no responsibility is assumed by RCA for its use; nor for any
infringements of patents or other rights of third parties which may

No license is granted by implication or other-

result from its use.
wise under any patent or patent rights of RCA.
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Preliminary and Tentative Data
A15038

O RCA Developmental Type, Dev. No.

* The number identifies a particular laboratory tube design but the number and identifying data are subject to change.
No obligations are assumed as to future manufacture unless otherwise arranged.
¢ Indicates a change. Place next to change item.

' YHF-TRIODE-
IND. TUBE PRODUCTS SUPER POWER TRIODE COAXITRON AMPLIFIER —

opme - - 1 envelope, water-cooled, extremely
1 ntal Type A15038 is a ceraxx’x_ic meta : ' .
ﬁ:AhD:\-vle super-power triode coaxitron amplifier, in which the radio fmgﬁxgemﬁmﬁc
and output circuitry, high-voltage blocking circuit, and the grid-controlisd slectran,
¢ lopeo S 4

is integrated within a common vacuum enve . ‘ ially
:tuﬁ:;u;gr use a’sgz broadband amplifier in long-range search rad:;d aﬁﬁig;mn;h ™
where electronic pulse-to-pulse frequency agility is important, a
channel communicaticns applications. ‘

microseconds and a duty factor
t-pulse service with a pulse duration of 30 ‘ , )
:g g*:g; zhe AX5038 is operable over the 385 to __1&65 Mcs range and has ?n e::cepti:;xth

ally un';.fom résponse over the 400 to 450 Mcs portion of the frequency ,‘ spectrum L
2>™a power cutput capability in excess of 5 megawatts. : ,

- input and output-circuits.

038 coaxitron employs integral radic-frequency

TTﬁ:s%xngl feature minimizes the elsctrical energy storage i the radiocfr:gugncy
eircuits and maximizes the bandwidth of operatioixawhileigm- w;iggizgeizzalizgg

‘ frequency tuning mechanisms. The AL50328 coaxitron, >

gxgcﬁ:iotaiggred 3"t.'-:z match the internal electronics of the tube, preserves th:h
inherent broadband capabilities of the grid-controlled interaction system of the

(’\basie tube structure. )

Other noteworthy features of the AL5038 coaxitron include: A lowtempegatur.e.m =
matrix-oxide filamentary cathode to provide r}igh emission, long-life an uz:o?g c
operation; a unique, integrdl, vacuum-insulated de-voltage blocking ciict t orami
the plate voltage: a coaxial-to-wave guide output transition and as?oc ate cer ic.
cylinder output window which inserts into a standard size waveguide; a s and.ard. ot s zg_.';
coaxial RF input fitting; an internally grounded grid; and other features; XY :
designed to provide greater power output, broader bandwidth and greater relia v
than existing tube-circuit combinations. :

N

For further information or application assistance on this developmental type

Information furnished by RCA is be- °

or other RCA tubes, please contact your field representative at the RCA liovad 1o ba accursts and relishie. How-

3 % ) ever, no responsibility is assumed by
District Office nearest you. :

RCA for its use; nor for any infringe-
ments of patents or other rights of third

3 parties ‘'which may result from its use.
4 3y No license is granted by implication or
WHitehall 4-2900 HUmboldt 5-3900 RAymond 3-8361 otherwise under any patent or patent
Suite 1154 £ rights of RCA.
Merchandise Mart Plaza 744 Broad St. 6801 E. Washington Blvd.
Chicago 54, Ill. ’ Newark 2, N.J. Los Angeles 22, calif.

- oflu
RADIO CORPORATION OF AMERICA . Oct 3, 1961
ELECTRON TUBE DIVISION HARRISON, N. J. Aug 8, 1958

(GIVE DATE)




Preliminary and Tentative Data (Cont'd)
RCA Developmental Type, Dev. No, A-15038

GENERAL DATA

~ Electrical

-y

- F4lamentary Cathode, Multistrand, Matrix-Oxide .
.ypical Current (DC) T G e s e - TBDD 5 amperes
Maximum Current ‘(DC). «...evveinsssvesnresssocssancaess 2000 ** amperes
Voltage (DC) @ 5 Tk
5 Por Le EYDLOR) GUFTEnt. i i oirsessrssnssvavannsanr s ool volts
" Initial Surge Starting Current *** ,.,...... Must never exceed.zooo ampereb_
* even momentarily, ;

-Minimum Heating Time at Operating Currert.,..,ceeosqcssves 60 i seconda-

Cold and/or Hot Resistance (Approx.) ..................0 0008 | - ohms
Getter Ton High Vacuum Pump(See Sheet 10) : L

v°1tageo_oaooootnooococ-.-..o---o.-cvo.,.-.Q.oo-oo.n.u'no BSOOWQ volt‘.

C\u"l‘ent.a,'....-oo.......................'.........--o. 0.005max. mma
Direct Interelectrode Capacitance B

Grid TO ANOAS S eanssavigsvisagiarhsssopcontearsssesies 220 . g u“-fd
Mechanical

Operating POSition 20200000 GPIRPIEIOEPPEIOEOIOILOEPOLEIOROOIETIROEEORE Vertical Bither endiup
OVGI‘&llLength D 09 8 00 % a0 990909 99 e P 0 PO N0 000 E S0 O e P B PRGN 53 ?5omax' > mches

gverallniamter oc:oog'ngq-.---oouyac-o'.ooyooUOOOOOOOO' 20 025max. inChOE
" Terminal Connections ..sesevessrsscssssssscssnsyessss See Dimensional Outlihe -
Weight (Approximate)
Ijncrated l.".'ll000’0'."0"'0!'.0'!0!",00;‘tl'."".'." 400 ; : lba.‘?
Liquid Gooling

: Liquid cooling of the grid-cathode structure, lower filament structure and thg
plate is required. The coolant flow must start before the application of any -
voltages in order to purge the system of bubbles and should continue for several

© minutes’ aftér the removal of all voltages., Interlocking of coolant flow through

. each of the cooled slements with all power supplies is recommended to prevent
tube damage in case of failure of adequate coolant flow, If water is used as
a coolant, it is essential to use distilled water. i

.Tha iecoolant flow through each.of the: coolant.gourses is: diraqtipna;y The. £lomw
direction of some courses is determined by the position of the output transi=
tion (up or down). Near each coolant fitting is a tag indicating the directe
ion of flow for that fitting with the tube in either position, Only the

~directional marking properly orientated should be observed, Example: In

o -

B ‘ 1
mm-ar': ac? Is belleved to b; u:unu and rellabie, Shee' il "°" """"’t’"ﬂm v
fowayer, no responsibii{ty Is assumad by RCA for |ts use; nor.for any
_lnfrlng‘mm: of pqt-n;- “ othor'rlqnn of tM;d p‘;nlo'g which may Dqtg Oot 3. 1961
result from Its use. Wo license Is granted by Implication or other~ .
when undar gny pasent o patent rignty of Achy , , Supmodn....,ﬁ‘,}.j%.....swl%a »

i;;\c.: ;/u'- _ ! m”m i

WETE
IR




? e Preliminary and Tentative Data (‘Con'f"d)-

[ Water Flow RCA Developmenfal Type, Dev. No. “’éljggg)ssure : B
5 ' ; ' Absolute Differential %ﬁ%ut
il o : Typical  Minimum for T;pical Gauge
Flow Flow Fl;"l -
S GPM GPM 2 PSIG,
To. Blateé Total Flow for Two Parrallel
s . Input and Output Water Paths ,
fFor Plate Dissipations up to 50 KW #H# Lo 35 45 max. 60
To. Grid-Cathode Cooling Course 20 15 15 max. 60
To. Lower Filament Cooling Course 5 3 15 max, 60
%Min. Resistivity of Water at 25°C 1 megohm-cm
Insulating Ceramic Bushing Temperature Peeses oot o s oeenes 150 mx' e Y oc
Metal Surface Temperature ...............................; 150 max. e
v Water Temperature from Any Outlet ....ececeecevesasosessedy 70 max, : °¢
y = Minimum Storage Temperature . s i v ey N b e e O : °c
&
'"MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS
Frequency Range of Operation ...... sepesasensisssnes  JBE-lIEH Me
' The Al15038 coaxitron will operate throughout the
bi above range of frequencies as 5 pass-band amplifier
il | without resorting to mechanical adjustment of the
iﬁk input or output circuitry associated with the tube.
Elate and'Grid Pulsed Amplifier
Proposed Maximum Ratings, Absolute Values
For a maximum "on" time of 35 microseconds
. An any 3000 microsecond interval. © _
¢;.\ Peak' Positive Pulse Plate Supply Voltage 00 ....,...... 30,000 max, volts
ag Peak Plate Current from Pulse Supply «......... S b b g 700 max, amperes
e Average Plate Dissipation ...........c.eeovvevieeveses 50,000 max, watts .
-
: Proposed Typical Operation
\;;\ With rectangular waveshape and duty
i’ ' faotor of 0.008. . #¢ .
“r Peak#Positive-Pulse Plate Supply Voltage B i selees 22,000 volts
Pealé®Plate Current from Pulse Supply .......coveveseeeees 450 amperes
Peak#Pulse Driving Power (ADProX.) ..e.eeeevo.. v a v vess 300,000 watts
Usefual Peak Power Output ...... e B B B e eee.. 5,000,000 min, watts
NOTES

@ Voltage measured between FO and FI (See Terminal Connections Diagram).

‘** The maximum filament current is a maximum rating which should not be exceeded,
The life of the tube can be

even momentarily, during operation of the tube.
conserved by operating the filament at the lowest current

Information furnished by RCA Is ballaved to be accurate and reliable,
However, no responsibility Is assumed by RCA for its use; nor for any
infringements of patents or other rights of third parties which may
'nsult from Its use, No license is granted by !mpllcatlon or other-
W'as wmdae ano natent ~r pa*ant riohts of RCA,

which will enable

Sheet...3 . of. AW

Pressure #-
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Preliminary and Tentative Data (Cont'd)

RCA Developmental Type, Dev. No. A-150?8

Notes (Cont'd)

the tube to provide the desired power output, Because the filament when
operated near the maximum value ,usually provides emission in excess of any
requirements within the tube ratings, the filament current should be reduced
to a value that will give adequate but not excessive emission for any parti-
cular application. Good regulation of the filament voltage is, in general,
economically advantageous from the viewpoint of tube life.

The filament current should be gradually raised to operating value in not
less than 30 seconds.
« Measured directly across cooled element.
With the gauge,located in an area where the maximum pressure external to the
gauge is one atmosphere. .
Series flow through these coolant paths is permissible.
Water cooled elements must be free of water before storage or shipment to
prevent damage from freezing. ‘
Duty factor is the product of pulse duration and repetition rate.
. "On" time is defined as the sum of the durations of all the individual pulses
.which occur during the indicated interval. Pulse duration is defined as the
time interval between. the two points at which the instantaneous value is 70%
of the peak value. ] s
The magnitude of any spike on the plate voltage pulse should not exceed its
peak value by more than 4000 volts, and the duration of any spike when measured
at the peak-value level should not exceed 10% of the maximum "on" time., The
peak value is defined as the maximum value of a smooth curve through the
average of the fluctuations over the top of the pulse.
" CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN
Note Min. Max.,
Filament Voltage A2 1.30 1.70 volts
Filament Voltage 243 - 1.8 volts

- 1: With 1800 Amperes dc¢ filament current.
2: Voltage measured between FI and FO (See Terminal Connections Diagram).
3: With 2000 Amperes dc filament current.

GENERAL CONSTDERATIONS

Ratings

The

maximum ratings in the tabulated data are limiting values above which the

serviceability of the Al15038 may be impaired from the viewpoint of 1life and

* A 4
Information furnished by RCA is be|ieved to be accurate and reliable, SheetOf":!‘ """ e
However, no responsiblility is assumed by RCA for its use; nor for any Oct 3: )
infringements of patents or other rights of third parties which may Date.... 3' 961
result from its use. No license |s granted by implicatlon or other-

8
_.wlse under any pateng or patent rights of RCA. ; * W!&Oﬂﬂs....-&“,.-é,.’.m%?ns.
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Preliminary and Tentative Data (Cont'd)

RCA Developmental Type, Dev, No,.A-15038
satisfactory performance, Therefore, in order not to exceed those absolute

ratings, the equipment designer has the responsibility of determining an average

design value below each absolute rating by an amount such that the absolute -
values will never be exceeded under any normal condition of supply-voltage
variation, load variation, or manufacturing variation in the equipment itself,
“laximum ratings hold for operation up te 5000 feet.

The maximum ceramic insulator temperature rating, the maximum metal surface
temperature, the minimum storage temperature rating, the maximum outlet water
temperature, and the maximum pressures for the water inlets are tube ratings
and should be observed in the same manner as other ratings,

de cation

The serial number which identifies each Al5038 should be used in any correspond- -
ence concerning the tube, It is printed on the name tag located as indicated on

the Dimensional Outline, Other numbers stamped on the external tube surfaces
are for manufacturing purposes only, :

Handling

In transportation, handling, and storage of the Al5038 care should be taken
te protect the tube from rough handling that would damage the seals or other
parts., Rest the tube only on the mounting surface (See Dimensional Outline);
1lift the tube only by using the holes provided in the mounting surface,

Cleaning

- It is recommended that the Al5038 be tested upon receipt in the equipment in.

which it is to be used, Recommended "break in" treatment is described later,
Before the tube is placed in operation, remove any foreign material adhering’
to it, After the tube has been tested and before it is placed in storage,
the internal ducts should be blown freg of coolant especially if the storage
temperature should drop below 0°C (32°F), Care should be taken té prevent
any foreign matter from entering the coolant connection at any time, As a
safeguard, it is recommended that during storage the A15038 be completely
encloged in a protective plastic bag, and then sealed in the container in
which it was received, When the tube is used under conditions in which the
ambient temperature is below 0°C (32°F), precaution should be taken to pre-
vent freezing of the coolant in the coolant ducts after power has been turned

off..

Tube cleanliness is an important consideration. As with other high voltage
equipment it is essentlal that external parts of the A15038 be kept free from
accumulated dirt to minimize surface leakage and reduce the possibility of arc=
over, Make it a regular practice to remove dirt from the surfaces of the tube
at least twice a month, or more frequently if necessary to keep the tube clean,
Particular care should be taken to prevent foreign particles from coming in
contact with the re-entrant areas at the edge of the output ceramic seals,
Unless adequately protected, these areas collect dirt rapidly due to eléctro-

- gtatig forces and the nature of the air circulation around the tube, ‘.
Sheet... 2. Of
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Preliminary and Tentative Data (Cont'd)

RCA Developmental Type, Dev. No._A-15038
MECHANTICAL CONSIDERATIONS

Mounting

The mounting used for the A15038 should hold the tube vertically with either

end up, The entire weight of the tube should be supported by the mounting
surface (See Dimensional Outline). Provision should be made to avoid subject~
ing the tube to appreciable shock. \

When connecting or disconnecting the water hoses and the electrical connections,
it is essential that no undue stress be placed on the ceramic seals. The direct-
ion of coolant flow must be as indicated on the dimensional outline for the plate
and grid-cathode coolant flows.,

It is important that KO and KI (See Terminal Connection Diagram) NOT be connected
together electrically by external fixtures. For example, if KO is grounded, KI
must be insulated from ground to avoid electrically short circuiting the fila-
ment supply.

COOLING CONSIDERATIONS

Water System

The water cooling system consists in general of a high quality system to supply
water for the grid-cathode coolant course, the lower filament coolant course

- and the plate coolant course. The water system should be connected to the.

respective cooling courses through a suitable flexible feed pipe system., Where .
potentials above ground or with respect to adjacent elements are involved, the
pipe .system should have good insulating properties and proper design to reduce
leakage current to a negligible value. The water flow through each of the
cooled elements should be interlocked with the power supplies to prevent tube
damage in case of inadequate cooling flow. Refer to tabulated data for minimum

resistivity values of the water.

It is recommended that the water-cooling system be of the closed type. In tube
types such as the A15038 having high heat dissipation per unit area, it is
essential that high quality water be utilized to prevent scale formation, cor-
rosion and excessive electrolysis. The deposition of material (such as an
oxide scale) not only restricts water flow but also prevents proper heat trans-
fer from the tube elements to the cooling water., Corrosion and electrolysis
can destroy the tube elements, ducts,,and fittings., Electrolysis may also be

a source of sufficient oxygen to cause an increased rate of deposition. Any
one of these conditions can greatly reduce tube life,

The specific resistivity of the cooling water is only an approximate indication
of water quality. Dissolved gases, metals, and other contaminants reduce the
resistivity of the water in varying amounts. Some contaminants, such as Oy,
have no direct effect while others such as COp greatly reduce the resistivity,
However, if the specific resistivity of the water falls below one megohm-cm,

it can be assumed that the contaminants are excessive. Also, if the pl of the
water is outside.the range 6.8 to 7.2, the water contains excessive contaminants,
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Preliminary and Tentative Data (Cont'd)

RCA Developmental Type, Dev. No.__4-15038
™ COOLING CONSIDERATIONS (Cont'd)

A suggested method of achieving water of acceptable quality is as follows:

1. Use only distilled water to fill the system. The use of distilled water
¢ avoids the introduction of organic or colloidal matter that may exist in
de-ionized water.

2. To maintain acceptable quality, continuous regeneration (purification) of
the water system is necessary. This regeneration can be achieved by passing
a.portion of the flow through suitable ion exchanger and filters. A
- recommended regeneration loop is shown in Figure 1. Operation of the
1 regeneration loop should follow the recommendations of the manufacturer
of each component with regard to pressure, temperature and maintenance
of the individual components.

Figure 1. DIAGRAM OF A WATER REGENERATION LOOP

Block No,e

ls GOxygen obsorbent resin

1e 24 2. Mixed bed demineralizer
3, Resistivity cell (enclosed in
Direction Cation & system) end meter . «
% 4l 0, Anion 4 Sub-micron filter
g i Exom-tgs T Exoh&nge v
Regin Resin The above items may be purchased
from the Barnstead Still & Steriliger
3. Company, Boston, Massachusetts.

Purity
Meter & Cell

Filtsr

Flow e ]
Meter

3. The efficiency and life of the regeneration loop may be improved by retard-
ing the rate of recontamination of the water by foreign matter. Pipe lines
should be connected to the water tank below the water level to minimize
turbulence and thus to decrease absorption of gases by the water. A further

decrease in absorption of gases may be accomplished by introducing a nitrogen
blanket above the water in the water tank so as to displace the air,

4, In order to minimize electrolysis, the resistivity of the cooling water
should not be less than that specified in the general data.

’
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Preliminary and Tentative Liata (Cont'd)
RCA Developmental Type, Dev. No. A-15038

Precautions

Proper functioning of the water-cooling system is of the utmost importance.

Fren a momentary failure of the water flow will damage the Al15038. In fact,
without cooling water, the heat of the filament alone is sufficient to cause
serious harm. It is, therefore, necessary to provide a method of preventing
operation of the tube in case the water supply should fail. This may be done

by the use of water-flow circuit breakers or interlocks which open the power
supplies when the flow through any element is insufficient or ceases. It is
essential to keep the water-flow interlocks in proper adjustment as prescribed
by the equipment manufacturer. They should never be set to operate below the
recommended level. The water flow must start before application of any volt-
ages and preferably should continue for several seconds after removal of all
voltages. The absolute minimum water flow required through the plate, grid-
cathode and lower filament cooling ducts courses together with pressuré drops is
given in the General Data. Under no circumstances should the temperature of the
water from any outlet exceed 70°C. S

ELECTRICAL CONSIDERATIONS

Plate Dissipation Cglculation

An approximate value of the plate dissipation, which should not exceed the
value shown under Maximum Ratings in the tabulated data, may be calgulated
from the following equation

Pyatts equals n(to - t1) x 264

-dn which tj] is the temperature of the cooling water at the inlet to plate in

degrees Centigrade, ty is the temperature of the water at the outlet in degrees
Centigrade, and n is the number of gallons per minute of total flow for two
parallel input and output water paths.

In the above equation, the values for ty and t1 are read on thermometers
installed in the pipe lines as close to the tube as possible.

Safety Precautions

The rated plate voltage of this tube is extremely dangerous to the user.
Great care should be taken during the adjustment of circuits. The tube and
its associated apparatus, especially all parts which may be at high potential
above ground, should be housed in a protective enclosure. The protective
housing should be designed with interlocks so that personnel cannot possibly

‘come in contact with any high-potential point in the electrical system. The

interlock devices should function to break the primary circuit of the high-
voltage supplies when any gate or door on the protective housing is opened,
and should prevent the closing of this primary circuit until the door is again
locked.
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- Preliminary and Tent tive Data (Cont'd)

RCA Developmental Type, Dev. No.__2-13038
Protective Circuits
A high-speed electronic protection system must be considered for pulse lengths

+in excess of 10 microseconds to remove the plate voltage from the Al5038 in the

event of abnormal operation such as internal areing. In many practical cases,
however, this protection circuit will not be required for pulse lengths in

¢ .cess of 10 microseconds. When the plate modulation system passes the tin-
foll test described below simple interrupticn of the modulator trigger follow-

.ing the occurrance of a fault will be adequate and the use of a high-speed

electronic protection system will be unnecessary. In any event, this protect-
lon system is used in addition to the usual circuit breakers which alone do
not provide adequate protection, especially when the plate modulation system
is capable of delivering considerable energy into a short circuit.

A test of the effectiveness of the protection device or of the need for such a
device may be made as follows: Disconnect the plate lead from the A15038.
Fasten to the "disconnected" plate lead from the modulation system a small
sheet (approximately 2" x 2") of thin alumimum foil, such as ordinary house-
hold foil. Then discharge the full rated voltage of the plate modulation
system by bringing a grounding rod slowly up to the piece of metal foil,

The protective device is functioning properly or no high-speed electronic
protective device is needed when the discharge of the plate modulation system
produces not more than a single pinhole in the foil attached to the plate
modulation system lead.

In addition to the above described protection systems, the grid drive line
should also be provided with VSWR protection to remove drive power and plate
voltage within 10 milliseconds in the event of abnormal changes in input
VSWR during operation. *

A time delay relay should be provided in the plate supply circuit and the
rf drive circuit to prevent application of voltage until the filament has
reached its normal operating temperature. (See Minimum Heating Time in
General Data.) '

REA Super Power Tube Application Engineering should be consulted in all cases
where consideration is being given to the use of high-speed electronic fault
protection devices and their application.

Filaments

The matrix-oxide filament in the A15038 is of the multistrand type. A filament
starter should be used to raise the filament current gradually in order to '
limit the high initial surge of current through the filament when the circuit
is first closed. This initial value of current should be limited to .2000
amperes and at no time during any subsequent stage of heating should the value
of filament current exceed the specified maximum value, (See General Data),

even momentarily.

During long or frequent standby periods, the A15038 may be operated at decreased
filament voltage to conserve life., It is recommended that the filament current
be reduced to 80% of normal during standby periods up to 2 hours, For longer

periods, the filament power should be turned off. Sheet 9 of.lb
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G Prelim%m&y and Tentrtive Data (Cont'd)

RCA Developmental Type, Dev. No. 1-15038
Getter Jon High Vacuum Pump

In order to maintain an extremely clean, high vacuum in the tube under all
conditions, and to permit continuous monitoring of the internal tube gas
cnrrent, a getter lon high vacuum pump (See Dimensional Outline) is perma-
ently attached to the tube. This pump takes gas molecules and atoms out of
circulation by the formation of chemically stable compounds and ion burial.
This action is accomplished by the application of a suitable electric poten-
tial and permanent magnetic field to the getter ion,pump. The pump power
supply should provide adequate metering to permit monitoring of gas currents
from 'several microamperes to several milliamperes. »

gﬁf\' Driver

The value of driver power output given under Typical Conditions represents
. approximately the actual driving power required in the specified frequency
di band. In all cases, however, the driver stage should be designed to provide
gg?sl\ an excess of power over that indicated under the Typical Operating Conditions
to take care of variations in line voltage, in components, in initial tube
characteristics, in tube characteristics during life, and transmission line
mismatches.

Break-In Procedure

The following "break-in" treatment should be given to a new A15038 before it

is placed in service or set aside as a spare, or to an A15038 after it has ~
been in prolonged storage. This treatment preferably should be given in the

unit in which the tube is to operate.

Step 1: Make sure that the water-cooling system and protective
devices are functioning properly. ,

Step 2: With no other voltages on tube, apply current to the filament
in the normal manner and operate at the specified typical
value (See Tabulated Data) for 15 minutes.

Step 3: Apply approximately 75% normal drive power and operate for
: 15 minutes.

Step 4: Apply approximately 50% normal plate voltage and operate
' the tube for several minutes until stable performance 1is
obtained. Raise drive power to normal value.

CAUTION: During this step, it is particularly important
that the high-speed electronic protective device
be functioning properly to protect against any
abnormal condition.

Step 5: Raise the plate voltage in steps if possible until the
desired operating condition is achieved.
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Preliminary and Teni:iive Data (Cont'd)
RCA Developmental Type, Dev. No. A-15038

Break-In Procedure (Cont'd)

NOTE: It is pertinent to note that an initial surge of pressure as -
" indicated by the iori pump is normal when breaking in a new
N tube, Also, the ion pump voltage should be applied prior to
. ' filament voltage.

- After giving the Al5038 the above treatment and after it is operating normally.

it is sugges’.-d that the readings of the meters and flow indicators as well as
the control s. ;tings be logged, especially when the tube is to be set aside as
a spare. 'Then, in the event of an emergency tube change, the tube can be put
in service quickly.

' v i3 14
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Preliminary and Tentative Data (Cont'd)
RCA Developmental Type, Dev. No. 4-15038
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TERMINAL CONNECTIONS DIAGRAM ‘
£ '
FI Inner Filament Terminal | |
P FO Outer Filament. Terminal %:
GI RF Grid Input Terminal . ;
A GO. RF Grid .Output Terminal
¥ KI RF Cathode Input Terminal
KO RF Cathode Output Terminal
P DC Plate Terminal
IC Integral RF Circuits
P 1
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Preliminary and Tentative Data (Cont'd)

RCA Developmental Type, Dev. No. A-15038

Grid-Cathode Coolant Course
Hansen 4-T26
. r S

]

Upper RF Output Terminal

Output Ceramic Window

(NOTE 1) I .:-r
o L \
Grld-CathOde\ ! _ J - Lower RF Output Terminal

P Coolant Course I~~~

- Hansen 4-T26 | ﬁ\
A SR i . £ O Getter-Ion Pump

c L-—P [ _}_ High Voltage Terminal
i r Getter-Ion Pump With
E Magnet
[ M R
i - |
! i
AP\ ] !
‘ Mounting Surface and
I Grid-Filament Ground
L '
2

DC Plate Terminal
..M and Coolant Course .~~~

Hansen 8-T36, 4 Places as
. Shown on Bottom View

= .~ Filament Terminal §

i

/ (NOTE 3) l :

\ I’
Input Drive Line Terminal |

G Mates to St'd. 3-1/8" UHF,
50 Ohms Coax Line '
(NOTE 3)

Lower Filament
PN ~ Coolant Course
Hansen 2-T16

(8) Filament Ter-
minal Mounting Holes

(. 406 Dia. Holes on a 7. 000
Dia, Bolt Circle)

_. (8) Bolt Holes for 3-1/8"
Coax Line

(8) Tube Mounting Holes on
"G" Dia. Bolt Circle, 1/2"-
13 NC Thread

Input Drive Line Insulator

: 13 b 1l
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Preliminary and Tentative Data (Cont'd)
RCA Developmental Type, Dev. No. A-15038

- Dimensions are in inches

Published Manufacturing

Limension . Dimension Dimension ' Notes

LN

2.
3.

mﬁub-uz,,:zjrﬁ"x;c.in:‘O HooE o w

iy 534750 Max,:
5 - 15.500 Max.
18,1400 # 0,125
- 8,625 "0 030
12.125 Rei‘.

o

0,450 # 0,025
18,750 * 0.025 Dia.
. 17.325 £ 0,060 Dia,.

8,620 * 0,100 Dia, 1
17,250 Hax. Dia. ) 2
11,250 idax. -

20,000 + 0,025 Yia,
; 14,000 Ref,
7.000 Ref.
10,125 Ref.
7 [i3.250 Ref,

NOTES

Uimension J appl:l.es to each end of the output ceramic window,

Dimension K is the minimum diameter hole thru which the lower section of the tube ‘

will pass to rest the tube on the mounting surface.
The outer conductor of the input drive line and the filament terminal are common

at the tube. OUperation of the tube with the outer conductor grounded requires use

of an input drive line voltage blocker against filament potential, -
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