
RCA 
MICN~WAVE DEVICES 

Developmental Type A-1309 

NEW 
PRODUCT 
DESCRIPTION 

PRELIMINARY 

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

DESCRIPTION 

A 1-watt, S-band, wideband, medium-power amplifier. Ruggedized for use in airborne systems. 

Frequency 
Gain (small signal) 
Power output 
Ecoll 
Ehelix 
C'anode 

lcoll 
the lix 

POSSIBLE USES 
Airborne ECM systems 

1.9 — 4.1 Gc 
35 db (min.) 

1 watt 
1100 volts 
1000 volts 
1000 volts 

30 ma 
2 ma 

Size 
Weight 
Temperature 
Vibration 
Shock 

Drone systems 

13" x 1-3/4" 
2.5 lbs. 

range — 54o to +120oC 
10 g's 50-1500 cps 
20 g's 11 milliseconds 

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 Oflice nearest you 
o~r manager, Microwave Marketing. (The list is on the back of this sheet.) 
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~ ~ Electronic Components and Devices 

~i~~ ® Microwave Tube Operations Department 
\\~~ ~~ Harrison, New Jersey 

Information furnished by RCA is believed to be accurate and reliable. However, no responsibility is assumed 6y RCA for ifs use; nor for any infringements of 
patents or other rights of third parties which may result from its use. No license is 9ranfed by implication or otherwise under any patent or patent rights of RCA. 
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~: ~ .~ 
DEVELOPMENTAL 

MIC~OWaVE DEVICES 
Medium Power P-Band 
Traveling-Wave Tube E . 

NEW 
PRODUCT 
DESCRIPTION 

Type A131~ 

DESCt~IPT10N , 

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

Frequency 0.75-1.00 GHz Anode Voltage  1400 volts 

h1in. Power Output 20 watts Collector Current 55 mA 

Small-Signal Gain  30 dB Size 19.938 x 2.188 x 2.125 inches 

Helix Voltage  1650 volts ~~eight (Approx.) 511s 

Collector Voltage  1625 volts Cooling  Forced air 

POSSIBLE USES 

Test Equipment Communications Systems 

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

11icrowavc A1-Jrkc~tin~;, (Sec addresses on back of this sheet). 

In/ormotion furnished by RCA R believed to be occurote and reliable. However, no responsibility is auumad by RCA for its use: nor for ony infringements of 
pDtents or other riphh of third ponies whi<Mmay result from Hs use. No liceme is proofed by implies Non or otherwise under ony DOtent or potent rights of RCA. 
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RCA 
NICROWAVE DEVICES 

Type A-1318 

NEW 
PRODUCT 
DESCR[PTION 

PRELIMINARY } 

4 -Gc Traveling-Wave Tube For Satellites 

DESCRIPTION 

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

Frequency 
Power output 
Gain (sat.) 
Noise figure 
Efficiency (overall, 

including heater) 
Cathode current density 
Weight 
Length 
Height 

POSSIBLE USES 

3.0 — 4.5 Gc 
5 - 20 watts 
40 db 
23 db 

40% 
65 - 140 ma/cm2

1.5 lbs. 
12 inches 

1-1/4 inches (max.) 

Communication satellites 

Width 
Cooling 
Leads 
Pressure 
Temperature 

(baseplate) 
Shock 

Vibration 

Acceleration 

1.80 inches (max. baseplate) 
Conduction 
Silicone rubber 
10

-5 
to 775 mm Hg 

-40°C to +85°C 
40 g's, 8 milliseconds 
15 g's, 5 - 2000 cps, sinewave 
0.12 g2/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 OIlice nearest you 
or manager, Microwave Marketing. (The list is on the back of this sheet.) 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices 
Microwave Tube Operations Department 

Harrison, New Jersey 1/6/65 

Information furnished by RCA is believed to be accurate and reliable. However, no responsibility is assumed by RCA for ifs use; nor for any infringements of 
patents or other rights of third partiet which may resul} from ifs use. No license iz granted by implication or otherwise under any patent or patent rights of RCA. 
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Preliminary and Tentative Data 
RCA Developmental Type, Dev. No.  A231~6F ~ 

INDUS'I"R~k e~¢r ~Glp,ykj~rticular laboratory tube d~{g~ b~e~ ber and identifying data are subject t~.mharme. 
P01~ER o as to future manufacture ss ~k( rranged. UrL+'IL 

E Indicates a change. Place next to change item. 

OA ae +~lot~me~~tal tyke ~23~.GF is a ceram~.c envelope 9 water cooled 9
triode intended for use in pulse power amplifier service at frequencies 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 microseconds and a duty factor 
of 0,019 the A2346F is capable of providing a peak rf pulse power output of 5 MW at a 
frequency of 250 Mc, Under these saws short pulse conditions9 the tube should be capable 
of producing a useful peak power output of apuroximately 10 MW. Furthermore9 in ling 
pulse service with a pulse duration of 2 milliseconds and a duty factor of 0.069 the 
A23~.6F should be capable of providing a peak rf pulse power output of 5 Mod at a frequency 
of 250 Mc< 

The A2346F features an internal electrode sts~ucture consisting of a precisely spaced 
cylindrical array of 96 identical triode units each employing a thoriated tungsten fila-
ment strand to provide high emission9 long life and economical operation 

The tube employs double ended +monstriiction with symruetrically placed ceramic in-
sulators and coaxial contact terminals at either end of the oylindrioal tube structure. 
This arrangement permits placement of the active tube elements at the electrical center 
of a half wave length portion of a resonant cavity9 and allows operation at higher fre-
quencies than are possible ',Tith singlemendPr3. tubes of comparable power capabilities. 

GENERAT, nATA 

Electrical 

Filament9 Multistrand Thcriated Tungsten 
Typical Current.on,...o..00...~~d.~~oaoo...a.........o.....~... 6600 ~ amperes 
Maximum Current..,00®.~o~..00..oa...~~oo,o.a.....A.......o..o.o 7200 C~ amperes 
Initial Surge Starting Current ~~'.-,.00.t~......, N:~a.st never exceed 2000 

amperes9 even momentarily 
DC Voltage ~~~ 
For the typical current.~..~~..a~.o.o,...00.~........o...o~~. 

For tl-~e maximum current.00.a.,.~000........o......~..>..a.... 

3.1 min volts 
/y, 2 maX. Volts 

x.,65 max volts 

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. 

WHitehall 4-2900 
Suite 1154 

Merchandise Mart Plaza 

Chicago 54, Ill. 

HUmboldt 5.3900 

744 Broad St. 
Newark 2, N. J. 

RAymond 3-8361 

6355 E. Washington Blvd. 
Los Angeles 22, Calif. 

RADIO CORPORATION OF AMERICA 
ELECTRON TUBE DIVISION HARRISON, N. J. 

Information furnished by RCA is be-
lieved to be accurate and reliable. How-
ever, no responsibility is. assumed by 
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 
otherwise under any patent or patent 
rights of RCA. 
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Preliminary and Tentative Data (Cont'd~ 

RCA Developmental Type, Dev. No.  A23~bF 

Electr~.cal (Continued) 

Minimum Heating Time a* Operating Current...a o~ 
Direct Interelectrode Capacitances 
Grid to Arode>,.a.o.o.........©... 
Grid to Cathodeoo.000000.o©...00.. 
Anode to Cathode..o.eo.o..a.00.o.. 

Amplification Factor...o.o....o...oeo 

Mechanical

Operating Position..oa.. 
Overall Length,..... 
Maximum Diameter~.o.. 
Terminal Connections.~o.aoo.oe 
~ae~ght 
Uneratedo.~~oo..00ao......o. 

......................... 

..oe......~.<..~~a....... 1600 

.~.....o.....a. Less than 1.0 

..........~..o.........., 

.®ooe.o.o....a.o.o...ao 
.®...a.........o..n.... 

000............o. 

250 

Vertical9 either end up 
1700 max. inches 

1.1,.125 max. inches 
See Dimensional Outline 

60 seconds 

150 uufd 
uufd 
uuf d 

. . o o . . . . o • . . . . e . . u o 0 0 . . . o o . . . o 0 o e o . 190 pounds 
355 pounds 

Air Cooling 

It is important that the temperature of any external part of the tube not exceed 150oC. 
In ger~eral9 forced sir 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 
airo Under such conditions9 pr~visior, 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. 

Mater Coaling 

'rater cooling of the upper and lower grid terminals9 grid cathode structure and the 
plate is requiredo 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 rem 
moval of all voltageso 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 iaater is essentialo 

Information furnished by RCA is bel ieved to be accurate and rel iable. 
However no responsibi l ity is assumed by RCA for its usa; nor for any 
infringements of Patents or other rights of third Part ie; which may 

result from its use. No l icense is granted by impl ication 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. 

Water Flow 

No. 
~2346F 

Maximum Pressure 
Absolute Differential Input 

Typical Minimum for Typical Gauge 

F1®w Flow Flow # Pressure ## 

GPM GPM PSI PSIG 

To Plate: Total Flow for Two Parallel 
Input and Output Water Paths 

For Plate Dissipations up to 300 KW..... 160 150 40 max, 90 
For Plate Dissipations up to 150 KW,.... 100 90 30 max, 90 
~cr Plate Dissipations up to 50 KW....., 40 35 5 max. 90 
To Upper Grid Cooling Coursed..,.. ....., 3 2 20 max, 90 
To Lower Grid Cooling Course....,. 3 2 20 max o 90 
To GridmCathode Cooling Coursed... 35 30 30 max, 60 

Resistivity of Water at 25°C 
Plate and Grid Coolant ............................................ 
GriddCathode C°plant..........o ................................... 

Insulating Ceramic Bushing Temperature ................ 
Metal Surface Temperature..o...o ...................... 
~~Tater Temperature from Any Outlet 
Minimum Storage Temperature ### 
External Gas Pressure......a 

.............. 

.............. 

. .. o ... ...... e . ... .. . . ........ e 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDZTTONS 

Plate Pulsed Amplifier 

Maximum Ratings9 Absolute Values 
For a maximum "on" time ® of 25 microseconds in any 

2500 microsecond interval 

/'1 Peak Pulse Plate Supply V°Rage ®~.......»... 
Peak Pulse Grid-Cathode Bias Voltage 999 
Peak Plate Current from Pulse Supply 
Peak Pulse Cathode Current ~  
Average Plate Dissipation  

.................. 

.................. 

.................. 

Typical Operation 
With rectangular waveshape and duty factor ~~ of 0.006 

Peak Pulse Plate Supply Voltage 99 ............................. 
Peak Pulse Grid-Cathode Bias Voltage 999 ....................... 
Peak Plate Current from Pulse Supply ....................<...... 
Peak Pulse Cathode Current ~ ................................... 
Peak Pulse Driving Power.............. ......................... 
Useful Peak Power Output.~~ .................................... 

Information furnished by RCA is bel ieved to be accurate and rel iable. 
However no responsibi l ity 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 l icense is granted by impl ication or other—
wise under any patent or patent rights of RCA. 

1 min. 
5 min. 

150 max. 
150 max. 
70 max. 

-65 max. 
65 max. 

megohm-cm 
megohm-cm 

°C 
oC

oG

oG 

PSIG ## 

For frequencies 
up to 300 Me 
45,000 max, volts 
-250 max. volts 
300 max. amperes 
500 max. amperes 

100,000 max. watts 

At 250 Mc 
34,000 

®100 
z6o 
400 

150,000 
5,000,000 

Sheet 

Date i T.0.-X20-19 

Supersedes 

volts 
volts 
amperes 
amperes 
watts 
watts 
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Preliminary and Tentative Data (Cont'd) 

RCA Developmental Type, Dev. No. A2.3~.6F 

Plate Pulsed Amplifier 

r~ 

,~ 

Proposed Maxi>Tram Ratings Absolute Values 
For a maximum t°on" time ® of 2200 microseconds in any 
3Q,000 microsecond interva:. 

Peak Pulse Plate Supply Voltage ~®,.~ .~o~. 
Peak Pulse Grid=Cathode Bias Voltage ~®a 
Peak Plate Cza°rent from Pulse Supplyo.ao. 
Peak Pulse Cathode Current ~o~o~0000 
Average Plate Dissipation00000...... 

....~..........o 

.o.o....... 

..........<o.. 

Proposed Typical Operation 
"With rectangular wave shape and duty fa 

Peak Pulse Plate Supply Voltage ~®.......... 
Feak PlAlse Grid~Cathode Bias Voltage ~®Ao..~o. 
Peak Plate Current from Pu1_se Supplyo.o.~ 
Peak Pulse Cathode Current j~oo..000.. 
Peak Pulse Driring Power.o... ooa..... 
Useful Peak Power Output~..000a.00.... 

Proposed Maximum Ratings9 Absolute Valu 
For a maximum 1Pon" tine ~ 
2500 microsecond intern _ 

Peak Pulse Plate Supply Volt 
Peak Pulse GridmCathode Bi.. '~`oltage ~~- ..................... 
Peak Plate Current from Pu~ _e upply 
Peak Pulse Gathoae Curr 
Average Plate 33issipatio 

of 0 a 06 
a .a. 

Proposed Typical Operation 
With rectangular waveshape 

Peak Pulse Plate Supply Voltage ~~ 
/'1 Peak Pulse Grid®Cali:ode Bias Volta 

Peak Plate C "r-~t om Pulse Supp 
Peak P"alse r. ode .~ crept 
Paa.k Puls=~ ►:.°i~~Pih~ : ~~ - , . e ~"' 

Useful P 

25 mi•~ ~ econds i 

~®.~.<.o,.........~.........o 

J The sped, 

tube to pr•v 
maximum cal., 
ratings9 the 
not excessi~r 
voltage is9

TL 1~4 ~~~~ 
3/59 

factor j6~ of 0.01 
.................o.... 
®®~....r .............. 

...................... 

..~.00000..o ................ 

.o 
e s 

e s 

.. 
00 
.. 

or fr-•u= cie 
to 30 
000 max. 
0 maxo 

max 
max. 

3009000 

250 Mc 
8000 
m100 
265 
530 

1609000 
59000,000 

is 
volts 
amperes 
amperes 

x, watts 

volts 
volts 
amperes 
amperes 
watts 
watts 

For frequencies 
up to 300 Mc 
659000 maxo volts 
m500 max volts 
325 max amperes 
500 maxo amperes 

1509000 max. watts 

At 250 Mc 
609000 

300 
230 
43a 

2009000 
1090009000 

volts 
colts 
amperes 
amperes 
watts 
watts 

amend current for each tube is a maximum rating which should 
entarily9 during operation of the tubed The life of the tube 

rating the filament at the lowest current which will enable the 
esired power outputo Because the filament when operated near the 
y pro ~ des emission in excess of any requirements within the tube 

lament current should be reduced to a value that will give adequate but 
mission for any particular application° Good regulation of the filament 
general9 economically advantageous from the viewpoint of tube life, 

Information furnished by RCA is bel ieved to be accurate and rel iable. 
However, no responsibi l ity 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 l icense is granted by impl ication 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.  
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)o 

Measured directly across cooled elemento 

~# 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 an the pulse at which the instantaneous 
value is 70~ of the peak value. 

®g 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. 

~8A 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 f:~ctor is the product of pulse duration and repetition rate. 

Information furnished by RCA is bel ieved to be accurate and rel iable. 
However, no responsibi l ity 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 l icense is granted by impl ication or other—
wise under any patent or patent rights of RCA. 
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Preliminary and Tentative Data (Cont'd) 
A2346F 

RCA Developmental Type, Dev. No. 

OPERATING ~0^1,~IDERATIONS 

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

serviceability of the A23w6F may be impaired from the viewpoint of life and satis~ 
factory performance. There-'~`.: "~',~ ire order not to exceed those absolute ratings, the 
equipment designer has the responsibility of determining an aver-age 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 variations 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 rear class B conditions When bias is us:;a ~t 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 A23L~6F is st~r~ped on the name plate 
located on the outside diameter of the plate terminal. Other numbers stamped on ex-
ternaa. `_xbe surfaces are for manufacturing purposes only. 

In transportation, handling and storage of the A2346F, care should be taken to 
protect the tube from rough handling that would damage the seals or other parts° 
NEVER ALLO~•1 T~iE TUBE TO RE ST ON THE FILAMENT TFR'••~INALS, UPDER RF CATHODE TE'.~.N~I~TAL OR 
THE CERAMICS (See Dimensional Outline } The lifting piste is provided for con-
veni.snce in installing or removing the tube from equipment. After the gibe has been 
seated in the equipment, remove the lifting 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 re~omner_ded that the A23k6F be tested upon receipt in the equipment in 
which it is to be used° Recommended "break i.n" 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 ~o prevent any foreign matter from entering the water connection 
at any timed pis a safeguard, it is recommended that during storage the A23Q6F be ~.om-
pletely enclosed in a protective plastic bag, and then sealed in the container in which 
it was rece3.ved~ LJhen the tube is used under conditions in which the ambier_t tempera-
ture is below OoG (32oF)s precaution should be taken to prevent freezing of the water 
in the coolant duc.t•s after power has been turned off 

Information furnished by RCA is bel ieved to be accurate and rel iable. 
However, no responsibi l ity 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 l icense is granted by impl ication 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.  
A2346F

Tube cl®anliness is an important consideration:: As with other high voltage 
equipment it is essential that external parts of the A?346F be kept free from accumu-
lated 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 A2346F should hold the tube vertically with the upper 
lifting plate upo The entire weight of the tube should be supported by the upper or 
lower mounting surfaceso (See Dimensional Outlineo) Provision should be made to 

~~ avoid subjecting the tube to a-~preciable shock. 

r''1 

Because of the low voltage, high current filament, it is recommended that the 
filament oonneotors be kept short to minimize voltage drop. The use of coatcial fila-
ment oonneotors is recom.~nended, 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 
loosenedo 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. 

T,Jhen 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 concentrici ty rings, The connecting leads and water roses should be installed so 
that the slack portion does not Dome close to or approach the body of the tube. 

Ldher. connecting or disconnecting tree 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. 

T 506.2 3/59 
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Preliminary and Tentative Data (Cont'd) 

RCA Developmental Type, Dev. No.  Az346F 

An approximate valu® of° the plate dissipation, which should not exceed the value 

shown under Maximum Ratings in the tabulated data9 may be calculated from the follow-

ing equation° 
Pwatts equals n(t0 _ tl) x 264 

in which tl is the temperature of the cooling roster at the inlet to plate in degrees 

Cent•igrade9 t0 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~speed9 electronic protective device must be used to remove the plate 

voltage within IO microseconds in the event of abnormal operation such as internal 
arcing, The protentive device employed to remove the plate voltage in any installation 
must be approved by an RCA field r~spresentative or by the nearest District Sales Office. 
In addition, the grid drive line should be provided with VS'+dR protection to remove 
drive power and plate voltage within 10 milliseconds in the event of abnormal changes 
in input VSWR. during operations 

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 terminals should be made by a system of fingers bearing on the grid 
output terminal contact areas. 

The rated plate voyage of this tube is extremely dangerous to the user. Great 
care should be taken during the adjustment of circuits. The tube and its associated 
apparatus9 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 wit'n 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 lockedo 

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 t~o the plate and grid cooling courses° The two systems 

should be connected to the respective cooling courses through a suitable flexible feed 

pipe systemo ?~ihere potentials above ground or with respect to adjacent elements are 
involved9 the feed pipe system should have good insulating properties and proper design 

to reduce leakage current to a negligible valued The water flo~,r 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 bel ieved to be accurate and rel iable. 
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Preliminary and Tentative Data (Cont'd) 
A2346F 

RCA Developmental Type, Dev. No. 
It is recommended what the water cooling system be of the closed type° In tube 

types such as the A2346F having high heat dissipation per unit areas it is essential 

that high quality water be utilized to prevent scale formation9 corrosion, and excess-

ive electrolysis° The deposition of material (suoh as an oxide scale) not only re~ 

stricts grater flow but also prevents proper heat transfer from the tube elements to 
the cooling water Oorrosior~ and electrolysis can destroy the tube elements, ductsy 
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 qualitya Dissolved gases9 metals9 and other contaminants reduce the resist 

i wlty of the water in varying amounts° Some contaminants9 such as C2n have no direct 
effect while others suoh as CO2 greatly reduce the resistivity° However9 if the 
specific resistivity of the water falls below one megohmmem9 it can be assumed that 
the contaminants are excessive° Also9 if the pH of the water is outside the range 
6~g to 7,2n the water cantains excessive contaminants, 

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

1. LTse only distilled water tc fill the syystem.> The use of distilled water 
avoids the introduction of organic or colloidal matter that may exist in 
de~ionized water 

2. To maintain acceptable qualitys 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 l~ Operation of the 
regeneration loop should follow the recommendations of the manufacturer of 
each component with regard to pressures temperature9 and maintenance of the 
individual components. 

Figure to DIAGRAM OF A WATER -REGENERATION LOOF 
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3,. 
Purity 

,Meter ~ Ce11 

~G, II 
i 

Filter 

Bioclg No. 
1, Oxygen absorbent resin 
2. Mixed bed demineralizer 
3. Resistivity cell (enclosed in system) 

and meter 
4. Sub-micron filter 

The above items may be purchased from the 
13a.`!~nstead Still & Sterilizer Compan~ys
Boson, 1`fassachusetts. 
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Preliminary and Tentative Data (Cont'd) 

RCA Developmental Type, Dev. No.  
A23l~6F 

3. The efficiency and life of t~'ie regeneraition loop may be improved by retard-
ing the rate of recontamination of the water by foreign matters 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 treat specified in the general data. 

Proper functioning of the water cooling system is of the ut~TT~^+ -'lportance. Even 
a momentary failure of the water flow will damage the A23~.6F ~ 1. n fact , -wthout cool-
ing watere the heat of the filament alone is sufficient to cause sericas harm. It is, 
therefore, necessary to provide a method ot° 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 t"e floza through any element 
is insufficierlt or ceases It is essential to keep the water-flow interlocks in proper 
adjustment as prescribed by the equipment manufacturero They should never be set to 
operate below the recommended level. The water floe 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, zrids, and grid-
cathode cooling ducts together with pressure drops is given in the general data< Under 
no circumstances should the temperature of the Taster from any outlet exceed 70oCo 

A filam®nt 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 closedo 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 m~ixemum value9 (see general ~?ata) even momentarily. 

For stable operation e'; is adviseable to ma3.ntain the drive pulse at the operating 
level during the entire durateon of the plate voltage pulse The drive pulse should 
be initiated sufficiently ahead of the plate pulse9 and should remain sufficiently 
long after the end of the plate pulse to in;~ure this conditiono However9 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 reduved to approximately one-half the rated value to prevent damage to the tube and 
associated apparatus. After correct adjustment ..~:= been made with the tube operating 
smoothly and without ex~~essive rieateng 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 operationo 

At the higher frequenciesy uneven heating of the seals may be encountered because 
of cercixit arrangemento Such effects should be minimized through proper circuit design. 

Information furnished by RCA is bel ieved to be accurate and rel iable. 
However no responsibi l ity 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 l icense 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) 
A 2346E 

RCA Developmental Type, Dev. No. 

The following "break in" treatment should be given to a new A2346F before it is 
placed in service or set aside as a spare9 or to a A23t~6F after is has been in pro-
longed storage, The treatment should preferably be given in the unit the tube is to 
operated 

Step l: Make sure that the watermcooling system and protective devices are 
functioning properlyn 

Step 2: '~1ith no other voltages on tube r 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~ normall drive power and operate for 15 minutesa 

Step G.: 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 steps 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 A2346F the above treatment and after it i:; operating normally, 
it is suggested that the readings of the meters and flow indica~~ors as well as the 
control settings be logged especially when the tube is to be set aside as a spare. 
Then9 in the event of an emergency tube change, the tube can be put in service 
quicklye 

Information furnished by RCA is bel ieved to be accurate and rel iable. 
However no responsibi l ity 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 l icense is granted by impl ication or other—
wise under any patent or patent rights of RCA. 
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Preliminary and Tentative Data (Cont'd) 
~12346F 

RCA Developmental Type, Dev. No. 

GLORF 

GLIRF 

KLRF 

FI: 
F0: 

KURF: 
KLRF: 
GUIRF: 
GUORF: 
GLIRF: 
GLORF: 
PLRF: 
PURF 

PLRF PURF 

FO "FI 

GUORF 

GUIRF 

KURF 

Filament Terminal (inner) 
Filament Terminal (outer) 
Upper RF Cathode Terminal 
Lower RF Cathode Terminal 
Upper RF Grid Input Terminal 
Upper RF Grid Output Terminal 
Lower RF Grid Input Terminal 
Lower RF Grid Output Terminal 
Lower RF Plate Terminal 
Upper RF Plate Terminal 
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Preliminary and Tentative Data (Cont'd) 
A2346F 

RCA Developmental Type, Dev. No. 

TOP VIEW 

COOLANT OUTLET 
(NOTE 1) 

~(8) MOUNTING HOLES 
(NOTE 4) 

~BJ 

UPPER GAID INPUT 
TERMINAL CONTACT AREA 

(NOTE 11) 

~(8) HOLES (NOTE 11) 

p •~ DIMENSIONS APPLY TO BOTH ENDS OF TUBE. 

COOLANT INLET 
(NOTE 1) 

~—COOLANT INLET 
{NOTE 11 

UPPER RF PLATE TERM[NALCONTACT AREA 
Q1OTE.~10). 

COOLANT OUTLET 
QIOTE 1) 

O 
(2) ORID COOLANT PORT9 

(NOTE 8) 

CERAMIC 

\--(4) PLATE COOLANT CONNECTORS 
(NOTE T) 

Information furnished by RCA is bel ieved to be accurate and rel iable. 
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Preliminary and Tentative Data (Cont'd) 
~2346F' 

RCA Developmental Type, Dev. No. 

UPPER GRID INPUT 
TERMINAL CONTACT 
AREA (NOTES 0 h I1) 

A 

H 

.UPPER RF PLA 
TERMINAL 
(NOTE9 30 6 11) 

F—

~D-
(NOTE9 

5& 

~C 

A~ 

— MOUNTING SURFACE 
(NOTE 9) 

QE 

SAC 

---~ AB 

 AAA 

SIDE VIEW 

 GY
(NOTE S) 

AD 

Fi LAMENT TERMINALS 
(NOTE 9) (SEE DETAIL) 

I.oWER RF CATHODE TERMINAL 
(NOTE 1) 

1.o9VER CRU) INPUT TERMINAL 
CONTACT AREA (NOTES e & 11) 

UPPER RF CATHODE TERMINAL 
(NOTE 1) 

UPPER GRID OUTPUT 
TERMINAL CONTACT 
AREA (NOTE 5) 

CERAMIC 

~T 
(NOTES 5 k 0) 

BBL 

(NOTE 11) 

~~~ 

LOWER RF PLATE TERMINAL{ 
(NOTES 30 k 11) I 

CERAMIC 

-LOWER GRID OUTPUT 
TERMINAL CONTACT AREA 

UiOTE S) 

D - DIMENSIONS APPLY TO BOTH ENDS OF TUHE. 
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Preliminary and Tentative Data (Cont'd) 
1~23~.6F 

RCA Developmental Type, Dev. No. 

HOTTOM VIEW 

~U 

D. - DIMEN9ION9 APPLY TO HOTB ENDS OF TUBE. 

i

i 

LOWER RF PLATE TERMINAL CONTACT AREA 
(NOTE 10) 
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Preliminary and Tentative Data (Cont'd) 

RCA Developmental Type, Dev. No.  1~234bF 

DETAILS 

DETAIL OF LIF TINO PLATE 
(NOTE 4) 

D - DIMEN~ON9 APPi:Y TO- BOTH ENDH OF TVHE. 

OIIT 
Dt 

AP 

~\\ 

OAID-CATHODE COOLANT FLOW 
(NOTE 1) 

~Cl/~

AR 

AW 

1 ,~ As 

AM 

DETAIL OF FILAMENT TERMII~TAL9 

HD 

..f --AY 
AL—~ 

~— AK 

AJ 

...— AH 

— AV 

AO 

BA 

BC 
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Preliminary an~U~~.~#~ ~o~ata (Cont'd)
~+ A 2346F 

Publiblipd'A Developmental Type, Dev. No.~,.h,apha,i 
ilirhenaion 

A 

B 

C 

D 

E 

F 

G 

H 

J 

K 

L 

M 

N 

P 

R 

B 

T 

U 

V 

W . 

X 

Y 

AA 

AB 

AC; 

AD 

AE 

AF 

Dimension Notes Dimension Dimension 

17. 000 Max. 

13. 500 Max. 

5. 595 t 0.090 

0, 750 Min. 

3, 875 t 0. 090 

0. 825 t 0. 125 

0.250 . Max. 

10. 300 Max. Dia. 

0. 876 + 0. 090 
- 0, 030 

2, 125 + 0, 030 
- 0, 060 

3. 375 t 0.035 

4. 000 t 0, 035 

2: 97b t 0. 080 

0, B 10 t 0. 080 

2. 575 f 0, 080 

1: 035 t 0. 080 

10. 300 Max, Dia. 

13, 675 t 0. 12b Dia, 

12. OOO Max. Dia. . 

6. 7 50 Min, Dia. 

14. 000 f 0, 125 Dia, 

4,.980 t 0~ 080 Dia, 

7.750 f 0. 125 Dia. 

9. 525 t 0. 12b Dia. 

10. 120 Min, Dia. 

3, 825 t 0, 030 Dia. 

8.000 Max. 

0, 875 Min. Dia. 

6 &9 

8 

5, 9 

10 

11 

.8 

5 

AG 3.67' ". 030 Dia. 

AIi . . 125 t 0, 005 Dia. 

AJ 3, 002 t 0. 005 Dia. 

AK 2. 000 t 0. 030 Dia. 

AL 0, 027 Ref. 

AM 1. 760 t 0. OOb Dia. 

AN 1. 700 t 0. 005 Dia. 

AP 1, 650 t 0.010 

AR 2,_100 t 0. 010 

A8 2, b00 t 0. 010 

AT 0. 825 f 0. 010 

AU 0. 277 Ref. 

AV 0. 250 Ref, 

AW 0, 250 Ref. 

AX 0. 500 Ref. 

AY 0. 084 Ref. 

BA ~ 0, 039 Ref, 

BB 0. 034 Ref. 

BC 0, 039 Ref. 

BD 0. 100 Ref. 

BE 13.'400 Min. Dia. 

BF 2, 450 t 0. 125 

BG 0, 100 Max. 

Bl:i 24. 000 Max. Dia. 

BJ 45° Ref. 

BK 22-1(2° t 1° 

BL 0.825 Min, 

Notes 

- 10 

la 
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Preliminary and Tentative 
pp ±

~,~~ri;s 
The plate and tI1L~ ~r~e~8a~ ~ ~f ~~~~e (~ Y 
tube are directional ae noted, P'ait~,re to observe 
correct flow direction may resul.< +n inadequate 
cooling and short tube life. ' 

2. DC filament current must not be permitted to flow 
in the upper rf cathode terminal. The internal 
structure of the tube is such that the 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. 

3, The tube should be operated vertically with either 
end up. The entire weight of the tube should be 
supported by the rf plate terminal or by either 
mounting surface. Never support the tube by the 
filament terminals 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, 

The tube may be conveniently handled and moved 
by means of the lifting plate which may be attached 
to either mounting surface. The lifting plate should 
be removed prior to operating the tube. The 
mounting surface holes are 1/4-20 NC tap x 0, 250" 
minimum depth, equally spaced on an 8.750" 
diameter bolt circle, Threads to be checked with 
go, no-go gauges for a Class 1B fit, 

b, Along the tapered contact length D, dimension AC 
will increase from a minimum diameter of 10. 150" 
(average diameter at this point is 10. 200") to a 
maximum diameter at T (10, 300") (average diameter 
at T is 10. 250"). The maximum diameter T ie at 
the end toward the ceramic. 

T 506.2 3/59 

Data (Cont'd ) 
1.1 

~z~~.6F° 
~ w4 @ ~I'ke Q~A aoola~+4 rises !s daellt Mnd Lt~ direational, 'Y'tte 

direction of flew, is er oilE, la d~8tnpad nt cash y0rt, 
'The ports are b, 2501f ;i 0, bib" diginett~r®, 180' ~ 
i/ 2° apart on an 8, 250" diathete3' circle, The upper 
grid cooling pore are located iitl the mounting,btsrface 

1n the quadrant counter-clockwise from each plsta 

cooling water inlet, as viewed from the top of the tuba, 

The lower grid cooling ports are located on the mo mt« 
ing surface in the same quandrant, as viewed from 

the. top of the tube. 

7. The plate cooling connectors, located 90° apart, are 
Hansen Plugs No. 12-T-48. Fittings may be obtained 
from the Hansen Manufacturing Company, 4031 Weat 
150th Street, Cleveland 11, Ohio. 

8. Along the lengths S & P, dimension Y is subjected to 
a taper that may increase from the minimum to the 

maximum diameter with the maximum diameter befiig 

at the end toward the ceramic, 

9. Circuit contacts should be made only over maximum 

length D (0.750") of the designated upper and lower 
output terminal contact areas. 

10, Contact of the upper and lower rc plate terminals 
contact areas should not be made at a diameter greater 
than 13, 400" or leas than 12, O,OOF`, 

11, Contact of the upper and lower grid input terminals 
contact areas should not be made at a diameter greater 
than 8,750", The holes located outside the contact area 

are 1/4-20 NC tap x 0, 250" minimum depth, equally 

spaced on an 7, 250" diameter bolt circle, Thredda.fo 

be checked with go, no-go gaugesfor aClass 1B fit, 

12, Circuit contacts should be made only over a maximum 
- length BL (0: 8E51') of designated upper and lower rf -

plate terminals. 
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Preliminary and Tentative Data 
RC/~ Developmental Type, Dev. No. 

A2346G 

~° 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. 

4 Indicates a change. Place next to change item. 

IADUSTRIAL TUBE PRODUCTS UHF TRIODE SUPER POWER 

RCA developmental type A2346G is a ceramic envelope, water cooled, hi mu, super 
pow~~° triode intended for use in pulse power amplifier service at frequencies up to 

A useful peak power output of 2.5 megawatts in long pulse service can be ob-
wi,:h suitable output cavity circuits. 

The A2346G features an internal electrode structure consisting of a precisely spaced 
cylindrical array of g6 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 ahalf-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, Multiatrand Thoriated Tungsten 
Current..,...®oo.o~,00.~.a~.~...o..,~ ........................... 6800 typical amperes 

7000 maximum amperes 
Initial Surge Starting Current ~..00....~.. Must Never Exceed 2000 

Amperes, Even Momentarily 
DC Voltage ~ for 6800 Amperes,,..00........< .................... 3.2 minimum volts 

4.5 maximum volts 
Minimum f~~ating Time at Operating Current,.. ~...®......®..... 60 seconds 
Amplification Factor...,......e..............o..< ............ .. 250 

Direct Interelectrode Capacitances 
Grid to Anodeo...a...o.o.a.o.e.........~......~ ................. 150 uufd 
Grid to Cathode~a..ao.o.~~~000.o ......................o......... 1500 uufd 
Anode to Cathodeoao..000 ........................................ 1.5 uufd 

For further information or application assistance on this developmental type 
or other RCA tubes, please contact your field representative at the RCA 
District OfT'tce nearest you. 

WHitehall 4-2900 
Suite 1154 

Merchandise Mart Plaza 
Chicago 54, Ill. 

HUmboldt 5.3900 

744 Broad St. 
Newark 2, N. J. 

RAymond 3-8361 

6355 E. Washington Blvd. 

Los Angeles 22, Calif. 

RADIO CORPORATION OF AMERICA 
`,ELECTRON TUBE DIVISION HARRISON, N. J. 

Information furnished by RCA is be-
lieved to be accurate and reliable. How-
ever, no responsibi lity is assumed by 
RCA for its use; nor for any infringe-
ments of paten Ts 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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Preliminary and Tentative Data (Cont'd) 
A2346G 

RCA Developmental Type, Dev. No. 
Mechanical

Operating Positioneeoee000.•.oa.•e.00 
Overall Lengtheoo •°ease 
Maximum Diameter ~.eo 
Terminal Connectionse 
Weight 

Uncrated00000 
Oratedeeoe 

0 0 0 0 0 0 

0 o e o o e o 0 0 0 0 o a o 0 0 0. o o a o 0 0 0 0 0 o e e o o e e o. e e s. e 

0 0 0 o e o 0 0•. o 0 0. o 0 0.• o. s• a o e o 0 0 0 0 o eye o 0 o s o e. ~.~{ . 

oe•oo.e.eoe... o oc.00ne See Dimensional Outline 

seep.e..•.c...•..vco..ee.e..e. ...e..coee. 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o e o 0 0 0 0 0 0 0 0 o e.• o• o.. o... o.o • o 0 0 0 0 0 o e o 0 0 0 

o.•.eo...e Verticals Either End Up 
17 max, inches 

max. inches 

190 pounds 
360 pounds 

Air Oooling 
It is important that the temperature of any external part of the tube not exceed 
150oGa In general9 forced air cooling of the ceramic bushings will be required 
if the A2346G is used in a confined space without free circulation of giro Under 
~9~c~~ onditions9 provision should be made for blowing an adequate quantity of air 
aver° ceramic bushings to limit their maximum temperature to 1500Ce 

Water Oooling 
Water cooling of the upper and lower grid terminals9 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 pooled 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, 

Water Flow 

To Plate ~ Total Flow for Two 
Parallel Input and Output 
Water Paths eoe0000000eo.•c0000. 

To Upper Grid Oooling Course „ eoo. 
To Lower Grid Oooling Oourseeooeee 
To Grid®Oathode Oooling Oourseooee 

Resistivity of Water at 2500 
Plate and Grid Coolanteeooe 
Grid~Gathode Coolant0000000 

,Absolute 
Minimum 

Flow 
GPM 

120 
2 
2 
30 

Typical 
Flow 
GPM 

150 
3 
3 
35 

a 000000000000000eooeeeo 

Insulating Ceramic Bushing Temperature.° 

Water Temperature from Any Outletoeeooee 

Metal Surface Temperatureoe00000e• 

Minimuan 5tos~age Temperature #. e o e o 
External Press~xz°e0 00000~..~000000a 

Pressure 
Differential 
for Typical 
Flow ## 
PSI 

40 maxe 
20 meat, 
20 max, 
30 max. 

o. u o 0 0 0 0 0. e e. e 

0 0 0. o a o.. o 0 0 o e. o 0 

e o 0 0 0 0 0 0 0 0 0 0 

0 0 0 o e o 0 0 0 0. o 0 0 0 0 0 0 

0 0 0 0 0 0• . o• o 0 0. o o e. 

0 0 o e o s o 0 0 0 o e e e 

.000e.oe.e.ee. 
0 0 0. o o. o a e o 0 o e 

0 0 0 0 0 0 0 0 0 o e e.. 

Information furnished by RCA is bel ieved to be accurate and rel iable. 
However no responsibi l ity 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 l icense is granted by impl ication or other—
wise under any patent or patent rights of RCA. 

Maximum 
Input 
Gauge 

Pressure C~ 
PSIG 

90 
90 
90 
60 

1 mina megohm-~em 
5 min. megoh~-em 

0 0 0 0 0 o e o e 150 

70 
150 

m65 
65 

max s 

maxe 

max, 
min° 
max, 

°C 
OC 

©C 

°C 
PSIG 80 
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Preliminary and Tentative Data (Cont'd~ 
A234 

RCA Developmental Type, Dev. No. 
MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

Plate Pulsed Amplifier 

Maximum Ratings, Absolute Values 
For a maximum 1°on'9 time ~ of 600 useconds 
in any 8600 usecond internal 

Peak Pulse Plate Supply Voltage 
Peak Pulse Grid®Cathode Bias Voltage 

For frequaneies 
up to 605 Me 

25,000 max. 

Peak Plate Current from Pulse Supply.•..•• 
Peak Pulse Cathode Current ~~.oe.eee• 
Average Plate Dissipationoeee.•e e.e.. 

0 0 o e• o 0 0 0 o e o 0 0 o e o 0 o e o a 

o • • • o a 0 0 0 o e. o 0 0 0 0 0. o 0 0 0 0 0 o s 

•o•e•e•...........e... 

Typical Operation 
With rectangular waveshape and duty factor Q~(~ of 0.06 

Peak Pulse Plate Supply Voltage.o.o•o..•o. 
Peak Pulse Grid~Cathode Bias Voltages.°... 
Peak Plate Current from Pulse Supply•.••••• 
Peak Pulse Cathode Current ##.o••o..e•••.• 
Peak Pulse Driving Power9 approximate~$~• 
i7seful Peak Power Output0000.o..........oe 

.•o•..e•..e.e•o.e 

•.••. 

0 0 

•...ee.••.e.oe®•• 
ee .............•. 
•••,~e•ee••a.••••o 
eo....e.........e 
.ee••,...•.e....• 

—200 
300 
60fl 

200,000 

At 550 Me 
... 20,000 

—150 
..0 250 
••. 500 
.•. 2259000 
2,500,000 

• . o 

mOA D 

max. 
max. 
max• 

® The filament current should be gradually raised to operating value in not 

30 seconds• 

® Measured between KLRF and KTJfJRF (see Tube Symbol)• 

~® Defined as: °~ v — C.r~Fb ~~ Where Eb m Ebl—Eb2 
,~ Ebl at Ib ~ 10 Amps, Ec ~ 0 Yolts 

Eb2 at Ib ~ 10 Amps, Ec ~ ®50 volts 

Measured across corners of plate coolant ports (see Dimensional Outline). 

Measured directly ac~°oss cooled element° 

With the gauge located in an area where the maximum pressure external to the gauge 

is one atmosphare• 

~~ 

volts 
volts 
amperes 
amperes 
watts 

Volts 

volts 
amperes 
amperes 
watts 
watts 

less than 

Water 000led elements must be free of water before storage or shipment to prevent 

damage from freezing° 

'tOn1° time is defined as the sum of the durations of all the individual pulses which 

occur during the indicated intervals 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 ourrent is the- total of the peak plate current from pulse supply 

and the peak rectified grid ourrent. 

Information furnished by RCA is bel ieved to be accurate and rel iable. 
However no responsibi l ity 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 l icense is granted by impl ication 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.  
A2346G 

~~ 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 losseso In all cases, 
however9 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 9 in components9 and in tube characteristics, 

OPERATING CONDITI02dS AND DIMENSIONAL OtTTLINE 

Refer to Tentative Technical Data for type A15156 dated January 20, 1960, with 
changes as indicated below, All remarks on these pages apply to the A2346G as well. 
The Tube Symbol, Outline Drawing9 Tabulated Dimensions and Anode Contour Modification 
Ring Drawings are identical for the two types. 

The following changes should be made to the .Q15156 TTD: 

Page 6, paragraph 3~ last line 1.0 seconds should read 10 millisecondso 

Page 12~ note 5 0 5,250 K 0.010 should read So250 t 0,010, 

P-age 139 note 119 last line cuss 2B fit should read class 1B fit. 

Information furnished by RCA is bel ieved to be accurate and rel iable. 
However, no responsibi l ity 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 l icense is granted by impl ication or other—
wise under any patent or patent rights of RCA. 
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Preliminary and Tentative Data 

n 

RCA Developmental Type, Dev. No. A2346N 

'~' 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. 

f` Indicates a change. Place next to change item. 

1NDUSTRIAL TUBE PRODUCTS UHF TRIODE SUPER POWER 

RCA developmental type A2346N 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 A2346N features an internal electrode structure consisting of a precisely 
spaced cylindrical array of 96 identica"1 triocfe 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 ahalf-wavelength portion of a resonant cavity, and allows 
operation at higher frequencies than are possible with single-ended tubes of com-
parable power capat~ilities. 

GENERAL DATA 

Electrical 

Filament, Multistrand Thoriat;ed Tungsten 
Typical Current 
Maximum Current 
Initial Surge Starting Current  

DC Voltage 
For the typical current 

For the maximum current 

6800-72000 amperes 
7000-7400@ amperes 

Must never exceed 2000 
amperes, even momentarily 

Minimum Heating Time at Operating 

3.6 
4.5 
4.65 

Current.......,.............. 60 

min. 
max . 
max. 

volts 
volts 
volts 
seconds 

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. 

WHitehall 4-2900 
Suite 1154 

Merchandise Mart Plaza 
Chicago 54, Ill. 

HUmboldt 5-3900 

144 Broad St. 
Newark 2, N. J. 

RAymond 3-8361 

6355 E. Washington Blvd. 
Los Angeles 22, Calif. 

ADIO CORPORATION OF AMERICA 
LECTRON TUBE DIVISION HARRISON, N. J. 

Information furnished by RCA is be-
lieved to be accurate and reliable. How-
ever, no responsibility is assumed by 
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 
otherwise under any patent or patent 
rights of RCA. 
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Preliminary and Tentative Data (Cont'd) 

RCA Developmental Type, Dev. No.  
A23l~6N 

Electrical (Continued) 

Direct Interelectrode Capacitances 
Grid to Anode  150 uufd 
Grid to Cathode ............................<  1600 uufd 
Anode to Cathode  Less than 1.0 uufd 

Mechanical 

Operating Position  ©ertical, either end up 
Overall Length  1'700 max. inches 
Maximum Diameter  14.125 max. inches 
Terminal Connections  See Dimensional Outline 
Weight 

Uncrated  175 pounds 
Crated  3!t© 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 ease of failure of adequate water flow. The use of distilled water 
is essential. 

Water Flow 
Pressure Maximiun 

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 
Water Paths 160 150 }~0 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 ..........................................<. 1 min. megohm-cm 
Grid-Cathode Coolant .........................................®.... 5 min. megohm-cm 

Information furnished by RCA is bel ieved to be accurate and rel iable. 

However no responsibi l ity 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 l icense is granted by impl ication 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.  Az346N 

Mechanical (C©ntinuad) 

Insulating Ceramic Bushing Temperatureo 
Metal Surface Temperatureo.....o..o..o® 
Water Temperature from Any Outict.a 
Minimum Storage Temperature #~# 

.. e o 0 o e o o e. o 

........a ................a.. 
. n . e o a . e o . . . . . . e . . e . . . • . . o a 

External Gas Pr~ssure< .................... . o 0 0 . . . . . . o . . . . e . . . e . . . c . . e 

MAXItNM RATITIGS AVD TYPICAL OPERATIT>1G CONDITIONS 

Plate Pulsed :"lmplifier 

Max~m~`tm Ratings9 Absolute Values 
For a maximum P°on1° time 0 cf 2200 micro—
seconds in any 349000 microsecond interval 

Peak Pulse Plate Supply Voltage ®~.~.o... 
Peak Pulse Gr~~d.,Cathode Bias Voltage ~8®. 
Peak Plate Current from Pulse Supply...o. 
Peak P9alse Cathode Current ~a.o..... ...a. 

Average Plate Dissipationaoa~.a~a~ ~...... 

. c o e. o e o 

• o. o e. o a 

a....... 
0 o e . .. a . 

........ 

Typical Operation 
?Jith rectangular waveshape and duty factor ~~ 
of OaOb 

Peak Pulse Plate Supply Voltage ®~a.,...,...a.aa 
Peak Pulse GridmCathode Bias Voltage gA@a......, 
Peak Plate Current from Pulse Supplya..,.-~~.... 
Peak Pulse Cathode Current ~..o.a.00.,.., , . , aaa. 

Peak Pulse Driving Powarooaa o.P..00......,.,.... 
IIseful Peak Fower Outputao..a~~<aa o.>..o,~...a.. 

For 
Frequencies 
up to 450 Mca 

34,000 
®15® 
300 
600 

300,000 

150 
150 
70 
m65 
65 

maxa 
maxa 
iS1aX e 

min. 
maxa 

For 
Frequencies 
up to 605 Mca 

25,000 
—150 
300 
600 

300,000 

o~ 

°C 
oC

°C 
PSIG ## 

maxa 
maxa 
max. 
max, 
max. 

volts 
volts 
amperes 
amperes 
watts 

At 440 Mca At 550 Mc, 

339000 
®60 
z95 
590 

2009000 
59000,000 

Maximum Ratings9 Absolute Tralues 
For a maximum 1°on" time @ of 10,000 rnicroseconde 
in any 1559000 mioroseoond interval 

Peak Pulse Plate Supply Voltage ®9 a.......~..a. 
Peak Pulse Gr:~d~Cathode Bias Voltage ®99..a..... 
Peak Plate Current from Pulse Supply 
Peak Pulse Cathode Current ~o .a  
Average Plate Dissipation...,.o.....o...,.., 

..........a.aa. 

...a...®....... 

..a.a.......... 

.. ......a...aa 

Typioal Operation 
With rectangular waveshape and duty factor ~~ of 0.06 

Peak Pulse Plata Supply. Voltage OO ...........................a
Peak Pulsa Grid~Cathode Bias Voltage g®®aa...... . . . . ...a 

Peak Plate Current from Pulse Supply .......................... 
Peak Pulsc Cathode Current pro.o,........a ....................a 
Peak Purse Driving Power......,aa.......a..,aaaa..a.a...a..... 
IIsef"u.l. Peak Power Outp-iat... , , . , .. < ... ....... ® ................ . 

Information furnished by RCA is bel ieved to be accurate and rel iable. 

However no responsibi l ity is assumed by RCA for its use; nor for any 

infringements of patents or other rights of third partie$ which may 

result from its use. No l icense is granted by impl ication or other—

wise under any patent or patent rights of RCA. 

T 506.2 3/59 

309000 
®80 
285 
570 

1709000 
49000,000 

20,000 volts 
100 volts 
250 amperes 
500 amperes 

2259000 watts 
295009000 watts 

Frequencies 
up to 450 Mc, 

28900© 
m150 
z50 
500 

2009000 

At 440 Mc, 
259000 

~50 
220 

440 
1409000 

~~500,000 

max, 
maxa 
maxa 
maxa 
maxa 

volts 
volts 
amperes 
amperes 
watts 

volts 
volts 
amperes 
amperes 
watts 
watts 
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Preliminary and Tentative Data (Cont'd) 

RCA Developmental Type, Dev. No.  
A23~6A1 

@ 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 
t~xbe. The life 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 
eTission for any particular application. Good regulation of the filament volt-
age 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 between KLRF and KURF (see Tube Symbol). 

Measured directly across cooled element. 

#~ ~ATith the gauge located in an area where the maximum pressure external to the 
gauge is one atmosphere. 

;~;~{~ Z"later cooled elements must be free of water before storage or shipment to 
prevent damage from freezing. 

8 "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. 

e® The magnitude of any spike on the plate voltage pulse should not exceed its 
peak value by more than x.00 volts, and the duration of any spike when measured 
at the peak-value level should not exceed 1 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. 

99® 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 bel ieved to be accurate and rel iable. 
However no responsibi l ity is assumed by RCA for its use; nor for any 

infringements of patents or other rights of third parties which may 
result from i{s use. No l icense is granted by impl ication or other—

wise under any patent or patent rights of RCA. 
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Preliminary and Tentative Data (Cont'd~ 
A23?~6 

`~'` RCA Developmental Type, Dev. No. 

OPERATING CONSIDERATIONS 

The maximum ratings in the tabulated data are limiting values above which 
the serviceability of the A23).~6N 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 conclition 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 maximwn 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 A23~6N is stamped on the name plate 
located on the outside diameter of the plats 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 A23?~6N, 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 lifting 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 A23lt6N 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 OoC (32oF). Care should be taken to prevent any foreign 
matter from entering the water connections at anq time. As a safeguard, it is 
recommended that during storage the A23~.6N 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 OoC 

(32oF), precaution should be taken to prevent freezing of the water in the coolant 

duets after power has been turned off. 

Information furnished by RCA is bel ieved to be accurate and rel iable. 
However no responsibi l ity 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 l icense is granted by impl ication or other—
wise under any patent or patent rights of RCA. 
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Preliminary and Tentative Data (Cont'd) 
A23t~6N 

RCA Developmental Type, Dev. No. 

Tube cleanliness is an important consideration. As with other high voltage 
equipment it is essential that external parts of the A2346N be kept free from 
accumulated dirt to rninirriize 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. 'articular 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 A2346N should hold the tube vertically with the 
uoper lifting plate up. The entire weight of the tube should be supported by 
the upper or lower mounting surfaces. (See Dimensional Qutline.) 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. 

Wher_ 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 bel ieved to be accurate and rel iable. 

Fiowever~ no responsibi l ity 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 l icense is granted by impl ication or other—

wise under any patent or patent rights of RCA. 
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An approximate value of the plate dissipation9 which should not exceed the 
value shown under Maximum Ratings in the tabulated data9 may be calculated from 
the following equations 

Pwatts equals n~t0 m tl) ae 26~, 

in whioh tl is the temperature of the cooling water at the inlet to plate in 
degrees Gentigrade9 t0 is the temperature of the water at the outlet i.n 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 
temperature9 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 internal 
arcing. The protective device employed to remove the plate voltage in any installa~ 
Lion must be approved by ar. ROA field representative or by the nearest District Sales 
Office, In additions the grid drive line should be provided with VS':~f~ protection to 
remove drive power and plate voltage within 10 milliseconds in the event of abnormal 
changes in input VSWR during operations 

Circuit return ̀ ~rom the plate should be made to the output~circuit~return grid 
terminals9 identified on the tube symbol as GLORF and GUOF~F, Connection to the 
output~circuitmreturn terminals should be made bv_ a system of fingers bearing on 
the grid output terminal contact areas, 

The rated plate voltage of this tube zs extremely dangerous to the user. Great 
Dare should be taken during the adjustment of circuitss The tube and its associated 
apparatus9 especially all parts whioh may bw, at high potential above ground9 should 
be housed in a protective enclosure, The protective housing should be designed with 
interlocks so that personnel ca~rnot possibly come in contact with any high potential 
point in the electrical systems 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 opened9 and should prevent the closing of this primary circuit until the 
door is again locked° 

The water pooling system consists in general of two sources of cooling watery a 
very high quality system to supply water for the grid®cathode pooling 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 9 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. 

Information furnished by RCA is bel ieved to be accurate and rel iable. 
However, no responsibi l ity 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 l icense is granted by impl ication or other—
wise under any patent or patent rights of RCA. 
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Preliminary and Tentative Data (Cont'd) 
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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 A2~~6iV having high heat dissipation per unit area, 
it it essential that high quality water be utilized to prevent scale formation, 
oorrosion, 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 caul® an increased rate of deposi-
tion. Any one of thee® 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 CO2 greatly reduce the 
resistivity. However, if the speoific 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 folloxes 

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 neaeseary. 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. 
Cperation of the regeneration loop should follow the recommendations 
of the manufacturer of each component with regard to pressure, tesapera-
ture, and maintenance of the individual components. 

Figure 1. DIAGRAM OF A WATER REGENERATION LOOP 
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Preliminary and Tentative Data (Cont'd) 

RCA Developmental Type, Dev. No.  
~2346N

3, The efficien~;y and life of the regeneration loop may be improved by 

retarding t:he 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 ii.~d thus to decrease absorption of gases by the 
waters A further decrease in absorption of gases may be accomplished 
by introducing a nitrogen blanket above the eater in the water tank so 
as to displace the air, 

f,.. In order to minimize electrolysis, the resistivit~r of the pooling water 
should not be less than that specified in the Gerieral Data. 

Proper functioning of the waterm000ling system is of" the utmost importance, 
Even a momentary failure of the water flow will damage the A231+6No In fact, with-
out cooling water q the heat of the fila~~nent alone is sufficient to cause serious 
harmo It is, therefore9 necessary to provide a method of preventing operation of 
the tube in case the water supply should fails 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 interlocl~s in proper adjustment as prescribed ks the equipment mane® 
facturere 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 voltage s The absolute minimum 
water flow required through the plate, grids and grid cathode cooling ducts together 
with pressure drops is given in the General Datav Under no circumstances should 
the temperature of the water from any outlet exceed 7000 

The typical and maximurs operating filament currents may vary from tube to tube 
as a result of the selection pro:~ess that sssures that filaments with matching 
characteristics are used in each tube Tn facilitate operation at a filament cur-
rent that will provide adequate, long lift. em~.ssion the typical and maximum operating 
filament current recommended for each tube iG specified on a label attached to the 
outside di~s.~net~r of the plate terminal of teach tubed (See Dimensional Outline.) 

A filament starter should be used to raiGe the filament c~~~~rent gradually in 
order to limit the high initial surge of current through the filament when the cir-
cuit is first closedo 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 maxim'~.m vs,lue, even momentarilya 

For stable operation it is adviseable to maintain the drive pulse at the operating 
level during the entire operation of the pl~'4n voltage pulsed The drive pulse should 
be initiated sufficiently ahead of the plate pulse, and should remain sufficiently 
long after the end cf the plate pulse to insure this condition, Howevery the drive 
pulse length should not exceed the plate pulse length by more than 10~. 

Information furnished by RCA is bel ieved to be accurate and rel iable. 
However no responsibi l ity 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 l icense is granted by impl ication or other—
wise under any patent or patent rights of RCA. 
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RCA Developmental Type, Dev. No.  A23l~6N 

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 assoc~,ated apparatuse After corrPc:t adjustment has been made with the tube 
operating smoothly and without excessivA ±eating of the cooling water or the ceramic 
bushings9 the plate voltage may be raised in steps to the desired value, Adjustments 
should be made at each step for optimum oper-3tion, 

At -she higher frequencies uneven besting of the seals may be encountered because 
of circuit arrangement, Such effects should be minimized through proper cirouit 
design, 

The following ~ob-reak 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; 2dake sure that the watermcooling system and protective devices are 
functioning properly. 

Step 2: 'uJith no other voltages on tubes apply current to the filament in the 
normal ~-r~nner 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 approximately 50~ norm.31 plate voltage and operate the tube for 
several minutes until stable performance is obtained. Faise drive 
poTaer to normal value, 

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

Step 5: Raise the plate voltage in Steps if possible until the desired operating 
condition is achieved. 

After giving the A2346N the ~~bove tre?tment and after is is operating normally, 
it is suggested that the readings of the metors and flo~~r 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 :sn emergency tube ch?nge, the tube can be put in service quickly, 

Information furnished by RCA is bel ieved to be accurate and reliable. 
However, no responsibi l ity 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 l icense is granted by impl ication or other—
wise under any patent or patent rights of RCA. 
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FI: 
F0: 

KURF 
KLRF: 
GUIRF: 
GUORF: 
GLIRF: 
GLORF: 
PLRF: 
P?JRF : 

PLRF PURF 

Filament Terminal (inner) 
Filament Terminal (outer) 
Upper RF Cathode Terminal 
Lower RF Cathode Terminal 
Upper RF Grid Input Terminal 
Upper RF Grid Output Terminal 
Lower RF Grid Input Terminal 
Lower RF Grid Output Terminal 
Lower RF Plate Terminal 
Unner RF Plate Terminal 

Information furnished by RCA is bel ieved to be accurate and reliable. 
However no responsibi l ity 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 l icense is granted by impl ication or other—
wise under any patent or patent rights of RCA. 
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TOP V1F.W 

COOLANT IN LET 
(NOTES 1 & 71 

COOLANT OUTLET 
(NOTES 1 & T) 

CIS) MOUNTING HO LE9 
(NOTE 4) 

(NOTE9 3 k 7) 

NOTE; D DIMENSIONS h NOTES APPLY TO AOTH EN D9 OF TUBE, 

Information furnished by RCA is believed to be a,ceurate and reliable. 
However, no responsibi l ity 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 l icense is granted by impl ication or other—

wise under any patent or patent rights of RCA. 

UPPER GRID INPUT TERMINAL 
CONTACT AREA (NOTE 11) 

COOLANT OUTLET 
(NOTES 1 h 7) 

UPPER RF PLATE TERMIN AI 
CONTACT AREA (NOTE l0) 

(2) GRID COOLANT POAT9 
(NOT F, 9) 
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RCA Developmental Type, Dev. No.  
A2346N 

UPPER GRID INPUT TERMINAL 
CONTACT AREAS (NOTE 8) 

SIDE ViE W 

UPPER RF CATHODE TERMINAL 
(NOTE 7) 

UPPER AF PLATE TER~IINALB 
OvOTEa 10 a 19) 

B 

~c 

~MOVNTIIQO SURF ACE 
(NOTE 8) 

K 

LOWER GRID INPUT 
TEAMIIQAL CONTACT 
AREAB QfOTE B) 

 oAA 

Y  
(NOTE 8) 

AD 

~  AAA 

 SAC 
(NOTE 6) 

LOWER RF CATHODE TERMINAL 
(NOTE 9) 

UPPER ORID OUTPVT 
TERMINAL CONTACT AREA 

(NOTES a a e) 

CERAMIC 

L 
(NOTE 17) 

LOWER AF PLATE TERMINALS 
(xoTEs In s 19) 

CERAMIC 

LOWER ORID OUTPUT TERMINAL 
CONTACT AREA (NOTE 6) 

FILAMENT TERMINALS 
(NOTE 9) 
SEE DETAIL 

NOTEI 0 D1MEN810Na 9 NOTEB APPLY TO BOTH ENDS OF TUBE, 

Information furnished by RCA is bel ieved to be accurate and rel iable. 
However no responsibi l ity 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 l icense is granted by impl ication or other—
wise under any patent or patent rights of RCA. 
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BOTTOM VIEW 

~U 

T 506.2 3/59 

NOTE; D DIMENSIONS & NOTE9 APPLY TO BOTH END OF TUBE, 

Information furnished by RCA is bel ieved to be accurate and reliable. 
However no responsibi l ity 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 l icense is granted by impl ication or other—
wise under any patent or patent rights of RCA. 

LOWER RF PLATE TERMINAL 
CONTACT AREA (NOTE 10) 

LOWER CRID INPUT TERMINAL 
CONTACT AREA QTOTE 11) 
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DETATI,S 

DETAIL OF LIFTMO PLATE 
MOTE 4) 

NOTL) O ~DIMENSIONB k NOTES APPLY TO BOTH ENDB OF TUBE, 

AV 

AU 

IN 

le) HOLES 
MOTE 7) 

(+) HOLES 
(NOTE 71 

DETAIL OF PLATE COOLANT 
IIVLET k OUTLET HOLES 

GRID CATHODE COOLANT FLOW 
MOTE I) 

~~ 

AW 

~J

//

AN+~ 

AT G 

U 
J 

AM+~ 

AX 

DETAIL OF FILAMENT TERMINALS 

~HG AL 

-BD Ay 

AJ 

AK 

HBy 

AO 

AH 

r. -BA 

-f--BC 

Information furnished by RCA is bel ieved to be accurate and rel iable. 
however, no responsibi l ity 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 l icense is granted by impl ication or other—
wise under any patent or patent rights of RCA. 
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TARTTT ATFD DIMENSIONS 

Published 
Dimenaiona Dimenaiona 

A 17, 000 Max. 

B 10.650 Max. 

C 4.1851,090 

`D 0, 750 Min. 

E 2. 460 t 0. 090 

F 2. 100 t 0, 125 

G 0. 250 Max. 

H 10. 300 Nlax. 

J 0, 460+0. U60 
-0.030 

K 2, 105 t 0, 035 

L 3. 375 t 0. 035 

M 4, 000 t 0,'035 

N 1, 545 t 0. 060 

p 0, 610 t 0.030 

R 1. 140 t 0. 060 

S 1. 035 t 0.090 

T 10.300 Max. Dia. 

U 13. 675 t 0, 125 Dia. 

V , .12.000 Max, Dia. 

W 6.500 Min. Dia. 

X 14. 000 t 0..125 Dia. 

Y 4. 980 t 0. 060 

AA 7. 750 t 0.125 Dia. 

AB 9, 525 t 0. 125 Dia. 

AC 10, 120 Min. Dia. 

AD 3. 625 t 0.030 Dia. 

AE 7. 500 Max. 

AF 0. 875 Min. Dia. 

AG 3. 625 t 0. 030 Dia. 

AH 3. 125 t 0. 005 Dia. 

AJ 3, 002 t 0. 005 Dia. 

T 506.2 3/59 

Notes

5, 9 

8 

8 

b 

10 

11 

8 

5 

Published 
Dimensions Dimenaiona 

AK 2, 000 f 0, 030 Dia. 

AL 0, 027 Ref, 

AM 1. 750 t 0, 005 Dia, 

AN 1, 700 t 0, 005 Dia. 

AP 1, 850 t 0, 010 

AR 2, 100 t 0, 010 

AS 2. 500 t 0, 010 

AT 0, 825 t 0, 010 

AU 0, 277 Ref, 

AV 0, 250 Ref, 

AW 0, 250 Ref, 

AX 0, 500 Ref, 

AY 0, 064 Ref, 

BA 0, 039 Ref, 

BB 0, 034 Ref, 

BC 0, 039 Ref, 

BD 0;100 Ref, 

BE 13, 400 Min, Dia, 
i 
BF 3, 900 t 0, 125 

BG 0.100 Max, 
I 

BJ 45° Ref, 

BK 22-1/2° d: 1° 

' BL 0, 325 Min,' 

BN 3, 000 Ref. 

I BP 2, 500 t 0, 015 

BR 1. 250 t 0, 015 

BS 1, 625 t 0, 015 

BT 0, 812 f 0. 015 

BU 0, 240 t 0, 025 

Information furnished by RCA is bel ieved to be accurate and rel iable. 
However, no responsibi l ity is assumed by RCA for its use; nor for any 
infringements of patents or other rights of third parties which may 
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NOTE9 

1, The plate and the grid-cathode coolant flows in thin type 7, 
are directional ae noted, Failure to observe correct flow 
direction may result in inadequate cooling and short tube 
life, 

2, DC filament current must not be permitted to flow in the 
upper-rf-cathode terminal, The internal structure of this 
type ie such that potential of the upper-rf-cathode terminal 
differs from 4hat of the lower-rf-cathode terminal by the 
amoun4 of the DC filament voltage, The circui4 designer 
should take care, therefore, to avoid an external DC 
path between these two cathode terminals. 

3, This tube should be operated in a vertical position with 
either end vp, Tl9e entire weight of the tube should be 
supported b3~ either mountf;;g surface, Never support the 
tube by the filament teri~.~i::als 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", 

4, This tube may be conveniently Dandled and moved by means 
of the lifting plate which should be removed prior to 
operating the tube, The mounting holes are 1/4 - 20 NC x 
0, 250'minimum depth and are equally spaced on a bolt 
circle of B, 750" diameter, The thread are Claea 1B fit, 

~ ,~ 
The plate coolant outlet or inlet holes are 1, 450 t 0.030 
diameter end located 90° f 10° apart. 

8, Along the lengths 9 and P, the surfaces are eub~ectto 

a taper that will increase from a minimum of 4, 900"' 
to a maximum diameter, Y, at the end toward the 
ceramic of 6.020, Dimensions 8 and P are measured 
from the metal sealing sleeve not the ceramic, 

9, Circuit contacts should be made only over maximum 
length D (0, 750"1 of the designated upper end lower 
output terminal contact areas. 

j 0, Contact of the upper and lower rf-plate terminals 
contact areas should not be made at a diameter 
greater than 13, 400" or lees than 12.000". 

5, Along the tapered length, D, dimension AC will increase 
from a minimum diameter of 10, 150" (average diameter at 
this point is 10, 200") to a maximum diameter of dimension, 
T, of 10, 300" (average diameter at this point ie 10, 250"), 
The maximum diameter, T, is at the end toward the ceramic 

6. The grid coolant flow in each end is directional, The 
direction of flow, ir. or out, is stamped at the aide of 
each port, The ports are 0, 250" t 0, 010" diameter 
and are located 180° t 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 coolant ports are located 
on the mounting surface in the same quadrant. as 
viewed from the top of the tube, 

T 506.2 3/59 

1. Contact of the upper and lower grid input terminals 
contact areas should not be made at a diameter 
greater than 6.600 ", 

2, Circuit contacts should be made only over a maximum 
length BL, (0, 325") of the designated upper and lower 
rf-plate terminals, 
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However no responsibi l ity 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 l icense is granted by impl ication or other-
wise under any patent or patent rights of RCA. 

Sheet 1,'~...of L7.. 

Date ~a•rcYl•••25•,••••1960 

Supersedes Feb....7.~.,....1960 
(GIVE DATE) 



~~ 

Preliminary and Tentative Data 
~1~~38 RCA Developmental Type, Dev. No.  --

'Y 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. f Indicates a change. Place next to change item. 

IND ° TUBE PRODUCTS SCR POWER .TRIODE ~~ 1 `~" ~ ~~b~~ R ~F TRIODT 

RCA Developmental Type A15038 is a ceramic metal caaawelop® 9 water~cooledp extremely 

high mu, super=power triode coaxitron a,m~lifier, ire which the radio-frequency input 

and output circuitry° high voltage blocking circuit9 and the gridmcontrolied electronic 

structure is integrated frithin a collamon vacuum envelopes This tube is especially 

suited for use as a broadband amplifier in long=range search radar app3ications, 

where electronic pulsemto=pulse fa°equ®nom agility is important, and broadband multim 

channel com~ranications appliGationse 

In short pulss service with a purse duration off' 30 microseconds and a duty factor 
of Oo Ol, the aa:5o38 is operable eves° the 385 to 465 Mcs range and has aFn excQption-

ally uniform response over the 400 to 450 Mcs piirtion of tk~e frequency-spectrum with 

,r"~ power output capability 3.n excess ref 5 megawatts 

The A15038 cgaa~~,tx°or~ Qm~+lc~~ s ~.~af~~g~°al radio=~flraquex~cy irApu~t axed u~ttp€~t •circuits a 

This ~ novel feature mjL2'1 .3Plizes the e~,ectx°ical energy storage ix>! trie x`adio~frequency 

circuits and a~axim~.zes the bandwidth of operation while el.i~~ia~ating the Head for 

arxy radio frequency tuning mechaaeisms~ The A1503$ coa.~citxok~a 9 with its idealized 
circuits tailored to match the ia-atea°nal electronic8 cf the tube ~ prese~res the 

inherent broadband capabilitbes , of the ,grid~conts°ol3.ed A~.x~tera~,:tion system of the 

basic tube structure. 

Other noteworthy feat~~es s~f the X5038 cs~axitro.>, include o A l.c~w~temperature fl
matrix oxide filaa~exat«ry cathode to pra";~cie high str~.ssionp lcv~ng~life and economical 

operatiare~ a unique, ~:ntegrdl. 9 vacuum=~insuiated do~voltage blocking circuit. for 

the plate voltages a coaxial~to~wave guide output transit~,+^."xe and associated ceramic-

cylinder output window wh~.ch inserts into a standard size wavegt~.deo a standard size 

coaxial RF input fittixbgg an internally grounded gridg and other feature ~~fl all 

designed to provide greater power output, broader bandwidth and greater reliability 

than existing tube circuit combinations° 

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. 

WFlitehall 4-2900 

Suite 1154 

Merchandise Mart Plaza 
Chicago 54, I11. 

:VIarca(s) Registradafs) 

Humboldt 5-3900 

744 Broad St. 
Newark 2, N.J. 

RAymond 3-8361 

6801 E. Washington Blvd. 
Los Angeles 22, Calif. 

RADIO CORPORATION OF AMERICA 
ELECTRON TUBE DIVISION HARRISON, N. J. 

Information furnished by RCA is be-
lieved to be accurate and reliable. How-
ever, no responsibi lity is assumed by 
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 
otherwise under any patent or patent 
rights of RCA. 
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Preliminary and Tentative Data (Cont.'d~ 

RCA Developmental Type, D~ev. No.  A-15o38 

GENERAL DATA 

Electrical 
F1,lamentary Cathode, Multistrand, Matrix-Oxide 

ypical Current (DC)   1800 ~ ampe~l'ea ' 
Maximum Current '.(DC }_ ..  2000 * * amperor3 
Voltage (DC) m : 
For the typical current  1.5D volte`~ 

Initial Surge Stax'ting Current ***   Must never exceed 2000 ampera~ 
even momentarily. 

"' •Minimum Heating Time at Operating Current ................ 60 seconds, 
:~ cola ana/ar Hot Resistance (Approx.) 0  0008 ohm>i 

Getter Ion High Vacuum Pump(Ses Sheet 10) 
.Voltage 
Current 

"1 — Direot Intere~,eotrode Capacitance 
,.~ C}rid to Anode .  

Mechanical.
Operating Position 
Qverall Length  

~• 

3500 max. , vo~.te 
0.005 max.. amperes 

220 uuPd . 

Vertical, either end.~up 
• 53.750 max ~ j.nahes 

Q~►erall Diameter   20.025 ~. inches 
Terminal Conneotions  ~ See Dimensional Outli'8~ 
Weight`(Approximate) 

Uncrated   • X00 ~.bs.~ 

Id.quid Gool~g 
I,~,quid cooling of the grid-cathode struoture, lower filament struoture and the 
p~.ate is required. The coolant flow must start before the app~.leation of any 
Voltages in order to purge the system of bubbles and should continue for severe}, 

' minutee~ 'after the removal of all voltages. Interlocking of coolant flow thxo>,tgl~ 
each of`tha cooled elements .with all'~power supplies is recommended to prevent 
.tube damage in oase of failure of adequate coolant flow. If water 1s used art 
a 000lant~ it is essential to use distilled water. 

~'ha raoolant flaw through catch : ~.~. the, coolar~t:.~our~s®~ is. direFtiQ~na~~,; The: ,fl.ai~ 
direction of some courses is determined by the position of the outpt}t trane~,'»~ 
tiop (up or down}. Near each 000lant fitting is a tag indicating the d~,re~otr~ 
ion of f~.aw for that fitting with the tube in either position, Only the 
directional marking properly orientated should be observed. F.acampla; Irti 

~~ 

Ewa.! 

~~ t~M ! RCA (• pell•ved to Oe aecurat• end /e~~pRle. 
11owAger~ no r•spontlbll~ty 1• petwp.4 0y RCA for Its ua•i nor•for qny 
I~frinpam.nt• of pgt•nts or otMr ri9ht~ of tAlyd pertl•q wDich spy 
~r•fuit ►fowt its qsp. No Ilo•qu Is p►pntpd by Ipplloptlon or otMr. 
wF~~ w~4+r ~r p•tgnt of p•gnt ~lyht~ of ACA, 

i /N 
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Preliminary and Tentative Qata ~Cont'd~ 

Wateri Flow'. RCA Developmental Type, Dev. No.T~~15o3~ 
Pressure 

Absolute Differential Input 

Typical Minimum . for Typical 

Flow Flow Flow ~ 
(}auge 
Pres9ure 

GPM GPM PSI PSIQ ; 
s 

.'~o t'late t Total Flow for Two Parrallel 
.. :Input and Output Water Paths 

For Plate Dissipations up to 50 KW 40 35 
Tv ~ Grid-Cathode Cooling -Ccrurss 20 15 
Tcf.~Lower Filament Cooling.Course- 5 3 
~Min. Resistivity of Water at 25oC 

:~sulating Ceramic Bushing Temperature  
~~Ietal.Surface Temperature.  

~. ~4Jater Temperature from Any Outlet  
4,' ̂.Minimum Storage Temperature 

45 max. 
15 max. 
15 max• 

1 tnegohm-em 

150 max... 
1.54 max . 
70 max. 
-65 

'MAXIMUM RATINGS AND TYPICAL OPER'~TING CONDITIONS 

Frequency Range of Operation  
' The A15o3a coaxitron will operate throughout the 

above range of frequencies as a pass-band amplifier 
without resorting to mechanical adjustment of the 
input or output circuitry associated with the tube. 

late and. f~rid Pulsed Amplifier 

$?roposed Maximum Ratings, Absolute Values 
For a maximum "on" time of 35 microseconds 
in any 3000 microsecond interval. 9 

peak'Positive Pulse Plate Supply Voltage 
Weak Plate Current from Pulse Supply  

385-465 

ea   30,000 max. 
700 max, 

Average Plate Dissipation   50,000 max. 

Proposed Typical Operation 

With rectangular waveshape and duty 
factor of 0.008, ~~ 

Peak~Positive-Pulse Plate Supply Voltage 

Peal ==Plate Current from Pulse Supply  
Peak: 'ulse Driving Power (Approx.)  
Usef.~l Peak Power Output  

** 

NOTES 

60 
60 
60 

oC
oC

°C 
oC

volts 
amperes 
watts 

22,000 volts 
x+50 amperes 

300,000 watts 
5,000,000 min. watts' 

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

The maximum filament current is a maximum rating which should not be exceeded, 
even momentarily, during operation of the tube. The life of the tube can be 
conserved by operating the filament at the lowest current which will enable 

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

However, no responsibi lity is assumed Dy RCA for its use; nor for any 

infringements of patents or other rights of third parties which may 

rosult from Its usa. No l icense is grente'd by implication or other—
,. . .._a.. .wa w+..ent rr op~~at llohtc of lift. 
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Preliminary and Tentative Data (Cont'd) 

RCA Developmental Type, Dev. No.  ~-15038 

Nbt~ss (Cont'u) 
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. 

A "On" time is defined as the sum of the durations of all the individual pulses 
wh~.ch 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. 

AG 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 l00 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 E~UIPMGNT DESIGN 

1. Filament Voltage 
2. Filament Voltage 

Note Min. Max. 

1 ~ 2 1•.30 l.'~0 volts 
2,3 - 1.8 volts 

Note 1: With 1800 Amperes do filament current. 
Note 2: Voltage measured between FI and FO (See Terminal Connections Diagram). 
Note 3: With 2000 :'unperes do filament current. 

GENERAL CONSIDERATIONS 

Ratings 

The maximum ratings in the tabulated data are limiting va],ues above which the 
serviceability of the A15038 may be impaired from the viewpoint of -life and 

Sheet of  ~4Information furnished by RCA is bel ieved to be accurate and reliable. 
However, no responsibi lity 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 l icense is granted by implication o~ other—

,.wTsa under any„pet~n~,or ~atent.rights o(,RCa. 
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Preliminary and Ten#a#ive D~#a (~~n#'d) 

RSA f~~vl~l4pm~nt~l Type, pev. ~Ila  ~~~~~~ ~--
aatiafaot®ry porgy'®rmartca. Therefore, in order not to exceed those absolutes 
ratin~a, the equipment dssigner has the respon>~ik~ility of determining etf av+srage 
design value b®low 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 var~.ation iri the equipment itself, 
I~imum ratings hold for operation up to ~Q00 Feet. 

The maximum c®ramic insulator temporatua^e rating, the maximum metal eurfac~a 
temperature, the minimum storage t emperatarc~ rating, the maximum outlet Water 
temperature, and the maximum pressures for the water inlets era tube ratings 
and should be observed in thf3 same manner as ether ratings, 

Identificat~.on

The serial number which identif~.as c~aoh A1503$ should be u®ed in any Corr®apond-
enoe concerning the tube. It is printed on the name tag 1Qcated as indicated on 
the Dimansianal Qutline. Other numbers stamped on the external tuba surfaces 
are for manufacturing purposes only. 

Handling

Tn 'transportation, handling, and Storage of the A1,503$ care should be taken 
to protect the tube from rough handling that would damag~a the seals or other 
parts. Rest the tube anly on the mounting surface (see Dimensional Dutline); 
lift the tube only by using the holes provided in thQ mounting surface. 

Cloanin~

It is recommended tY~at the A15038 be tested upon receipt in the equipment in 
which it• is to b© used. Recommended "break in" tr©atment is described later. 
Before the tube is placed in operation, remove any foreign material adhering 
to it. After the tube has beon tested and before it is placed in storage, 
the internal ducts should be blown frog of coolant especially if the storage 
temperature should drop below 0°C (32 F). Care should be taken to prevent 
any foreign matter from entering th© coolant connection at any time. As a 
safeguard, it is recommended that during storage the A15038 be completely 
enclosed in a protective plastic bag, and then sealed in the container in 
Which it was received. G{hen 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.• 

Tuba cleanliness is an important consideration. As with other high voltage 
equipment it is essential that arternal 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 cafe 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 electro-

~, atatiq forces and the nature of the air circulation around the tube. 

Sheet 
Information furnished by RCA Is bel ieved to bs accurate end tellable. 
dowever, no responsibliity Is assumed Dy RCA for Its use, nor for any 

~ infringements of patents or other rights of third patties which may 
result from Its use. N~ license la g~ented by Implication or othe~-
wtae under eny potent or.patent right, of RCA. 
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Preliminary and Tentative Data (Cont'd) 

RCA Developmental Type, Dev, No. ~~-1;03 

MECHANICAL CONSIDERATIONS 

Mounting 

The mounting used for the A1,5038 should hold the tube vertically with either 
e,id up. The entire weight of the tube should be supported by the mounting 
.surface (See Dimensional Outline). Provision should be made to avoid sub~ect-

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 KT (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 pottier 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 pc~r 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 ir7creased rate of deposition. Any 
one of these conditions can greatly r•©duce 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 0;~, 
have no direct effect while others such as CO2 greatly reduce the resistivity. 
However, if the spec ifie resistivity of the water falls below one megohm-cm, 
it can be assumed that the contaminants are excessive. Also, if the pFl of the 
water is outside the range 6.8 to 7.2, the water contains excessive contaminants. 

Information furnished by RCA Is bel ieved to be accurate and tellable, 
However, no responsibility Is assumed by RCA for its use, nor for any 
Infringements of patents or other rights of third partle; which may 

Jesuit from Its use. No l icense Is granted by Impilcatton or other• 
wise under any patent or patent rights of RCA. 
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Preliminary and Tentative Gata ~Cont'd) 

RCA Developmen#al Type, Dev. No. A~ e~ 
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 ma~.ntain acceptable quality, continuous regeneration (purification) of 
the w~.ter 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 fallow tyre recommendations of the manufacturer 
of each component with regard to pressure, temperature and maintenance 
of the individual components. 

~k ~ an 

Pump 

Figure 1. DIAGRAM OF A WATER REGENERATION LOOP 

creation 
of _ ow 

Main 
System 

1. 2. 

U2

Exchange 
Rea in 

Flom 
Meter 

Cation & 
Mion 
Exoha~ge 
Ras in 

3. 

4. 

Purity 

Meter ~ Cell 

Filt*r 

Block No. 

1. Cxygen obsorbent resin 
2. Mixed bed demineralizer 
3. Resistivity cell (enoloeed in 

system) and meter• ~~ 
4, Sub-micron filter 

The above items may be purohesed 
from the Harnatead Still & Sterill:er. 
Company, Boston, Ma~ssaolusetts. 

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 dis}~lace 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. 

Information furnished by RCA is bel ieved to be accurate and reliable. 
However, no responsibi lity is assumed by RCA for its use, nor for any 

infringements of patents or other rights of thifd parties which may 

• rosult from .its use. No license is granted by Imp U catloo of oShef-
wL6e undef any patent or patent rights of RCA. 
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Preliminary and Tentative '~~ta (Cont'd) 

RCA Developmental Type, Dev. No.. !~~~.~Q3$ 

Precautions 

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

F•*en a momentary failure of the water flow will damage the A15038. Tn 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 interlacks which open the power 
supplies when the flow through any element is insufficient or ceases. It is 
essent~.al to keep the water-flow interlocks in proper adjustment as prescribed 
by the equipment manufacturer. They should never bs 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 pressure drops is 
given in the (}eneral Data. Under no circumstances should the temperature of the 
water from ar>ry outlet exceed 70©C. 

ELECTRICAL CONSIDERATIONS 

Plate Dissipation Calculation 

An approximate value of the plate dissipation, which Should not exceed the 
value shown under Maximum katings in the tabulated data, may be ea7.,~ulated 
from the following equation 

Pwatts equals n(t0 - tl) x 264 

~in which tl is tho temperature of the cooling water at the inlet to plate in 
degrees Centigrade, t0 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 t0 and tl 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 off' this primary circuit until the door is again 
locked. 

In~ ,:a~ation furnished Gy RCA is bel ieved to be accurate and reliaDie. 
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 i~aplicatlon or other—

wlae under any patent or patent rights of RCA. 
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' ~~°~~itlninary and ~en~t five ~a#e (CQnt`c~~ 

RGA Ceveiopmen~Pa ~°Ype, ~rrv. ~~, 1-15038 
~'roteet~.ve Circuits 
A high-speed electronic protection system must ba considered for pulse lengths 
in excess of 10 microseconds to remove the pieta voltage from the A15038 in the 
event of abnormal operation such as internal arcing. In many practical cases, 
however, this protection circuit will not be required for pulse lengths in 
t -cess of 10 microseconds. When tht~ plate modulation system passes the tin-
foil test described below simple interruption of the modulator trigger follow-
ing the occurrence of a fault will be adequate and the use of a high-speed 
electronic prot~sction system will be unnecessary. In any avant, thiB protect-
ion system is used in addition to the usual circuit breakers which alon~o do 
not provide adequate protection; ®specially when the plate modulation system 
is capable of delivering considerable ©nergy into a short circuit. 

A test of the effectiveness of the prot~3etion device or of the need for such a 
device may be made as follows; Disconnac+., the plats lead from the A15038, 
Fasten to the "discann+~cted" plate lead from they modulation system a small 
sheet (approximately 2" x 2") of thin aluminium foil, such as ordinary house-
hold fail. Then discharge the full rated voltage of the plate modulation 
system by bringing a grounding rod slowly up to the place of metal foil. 
The protective device is functioning properly or no high-speed electronic 
protective device is needed whon the discharge of the plate modulation system 
produces not more than a single pinhole in the foil attached to the plats 
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 fhb event o:>: 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 op®rating temperatur©. (See N[irimum k~Ieating Time in 
General Data.) 

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

Filaments 

The matrix-oxide filament in the A1.5038 is of the multistrand type. A filament 
starter should be used to raise the filament current gradually in order to 
limit tlae high initial surge of current through the filament when the circuit 
is first closed. This initial value of currant should be limited to .2000 
amperes and at no time during any subsequent stage of heating should the value 
of filament current exceed the spec if led maximum value, (See General Data), 
even momentarily. 

During long or frequent standby periods, the A1s038 may be 
filament voltage to conserve life, It is recommended that 
be reduced to 80~ of normal during standby periods up to 2 
periods, the filament power should be turned off. 

Information furnished by RCA is bel ieved to be accurate and tellable. 
However, no respons(btlity is assumed by RCA for its use, nor for any 
infringemenis of patents or other rights of third parties which may 
result from its use. No license Is granted by Implication or other—
.wlse uhder eny paten4 or patent rights of RCA. 
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Preli~~~~~ ~~ry and Tenntive Data (Cont'd) 

RCA Developmental Type, Dev, No. ~~a~G38 

Getter Ion 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 
ct~rrent, a getter ion high vacuum pump (See Dimensional Outline) is perma-
ently attached to the tube. Thip 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,~ump. The pump power 
supply should provide adequate metering to permit monitoring of gas currents 
from 'several microamperes to several milliamperes. 

Driver

The value of driver power output given under Typical Conditions represents 
approximately the actual driving power required in the specified frequency 
band. 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, in initial tube 
charact®ristics, 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 A1~038 after it has 
been in prolonged storage. This treatment preferably should be given in the 
unit in which the tube is to operate. 

Step l: 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 l5 minutes. 

Step 3: Apply approximately 75~ normal drive power and operate for 
15 minutes, 

Step 4t 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 operating condition is achieved, 

Information furnished by RCA is bel ieved to be accurate and feliable. 
However, no responsibility is assumed by RCA for its use; nor for any 
infringements of patents or other rights of third parties which may 
~asult 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 ~eni~~~ ewe Data (Cont'd) 

RGA Developmental Type, Dev. No.  A-1So3~ 

Break-In Procedure (Contld) 

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

After giving the A1503$ the abo~re treatment and after it is operating normally, 
it is suggest d that the readings of the meters and flow indicators as well as 

the control s,.aings 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. 
Nowevert no responsibility Is assumed by RCA to; its uses ror for any 
infringements of patents or other rights of third parties which may 

result from 1'ts use. No license is granted by implication o~ othar—
wlae under any patent or patent rlghte of RCA. . 
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' Preliminary and Tentative Data (Cont'd) 

RCA Developmental Type, Dev. No. ~~~~®~$ 

P 

RO 

CO 

FO FI 

TERMINAL CONNECTIONS DIAGRAM 

FI 
FO 
GI 
GO 
KI 
KO 
P 
IC 

Inner Filament Terminal 
Outer Filament Terminal 
RF Grid Input Terminal 
RF Grid.Output Terminal 
RF Cathode Input Terminal 
RF Cathode Output Terminal 
DC Plate Terminal 
Integral RF Circuits 

Information furnlahed by RCA is trel leved to be a.ceurate and reliable. 
Mowever~ no responsibi lity is assumed Dy RCA for its uses nar for any 
infringements 4f patents or other rights of third part}es which may 
result from Its usa. No license Is gFanted by impligatlgn or,nther= 
wise under any:patent o► -patent rights of RCA. 
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preliminary anc~ Tentati~re data (Cont'c) 

RCA Developmental Type, Dev. I~io.  a-1503$ 

Grid-Cathode Coolant Course 
Hansen 4-T26 

Grid-Cathode 

~-. Coolant Course 
Hansen 4-T26 

-.r. 

~-. 

:~_~,.-, 

(NOTE 1) J 

E 

Upper RF Output Terminal 

 Output Ceramic Window 

Lower RF Output Terminal 

~~- Getter-Ion Pump 
High Voltage Terminal 

Getter-Ion Pump With 
Magnet 

~' 

DC Plate Terminal 
and Coolant Course 
Hansen 8-T36, 4' Places as 
Shown on Bottom View / 

Lower Filament 
Coolant Course 
Hansen 2-T16 

(8) Filament Ter 
urinal Mounting Holes 
(. 406 Dia. Holes on a 7.000 
Dia. Bolt Circle) 

R 

Mounting Surface anti 
Grid-Filament Ground 

~ Filament Terminal 
(NOTE 3) 

 G 
Bolt Circle 

Information furnished by RCA is bel ieved to be accurate and reliable. 
However, no responsibil ity is assumed by RCA for its use; nor for any 
infringements of patents or other rights of third parties which may 
vault from bts use. No license Ts granted by .implication or other—
..,t•. ,•wAwr .w•• «_~.r• ~. ww~ww♦ .i w1•rr .•♦ orb, 

Input Drive Line Terminal 
Mates 'to St'd. 3-1 /8" UHF, 
50 Ohms Coax Line 

(NOTE 3) 

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

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

K' 13 NC Thread 
(NOTE 2) 

Input Drive Line Insulator 

~~ of  l~Sheet 

Date.. ~~...~.,....~~~~ 

Supersedes  Aug 8, 1958 



Preliminary and Tentative Data (Cont'd~ 
RCA Developmental Type, Dev. No.  A-15o38 

Uin;ensions are in inches 

.Published Manufacturing 
L~,mension Dimension Dimension , idotes 

A ~ 53.750 T7ax.. 

15.500 2~. • . 

1.8.1}00 t .0.125 

'~e625 +0.4 0 -o..ob~a 
E 12,125 Ref. 

F o.l~50 + 0.025 

~ 18.750 + 0.025 ~,ae 

17.325 .* ,4.060 Dia. . 

J 8.620 ± 0.100 Dia. 1 

K 17.250 I~tax. Uia.. 

L l].~250 i~jax. 

M 20000 + 0,025 +pia. 

!~ .000 13ef 

P 7.000 Ref, 

R 11.4.125 Kef . 

S 3.25cr ~'ef . 

N 

I~JOT 

6 

1. Linu~nsion J applies to each end of the output ceramic wi.ndota. 
2. Uime:ision K is tho riiinimur>. cliameter hole ~thru t<lhich the lotaer section of the tube 

trill pass to rest the tube on the mountir~ surface, -
3. 'i'he outer conductor of the input .drive line and the filament terr~~i.nal are con~n>.on 

at the tube. Qperation of the tube with the outer conductor grounded requ~.res usQ 
ox an_irmut .drive .line  ̀voltage _bloc}:er against. filament potential. 

Information furnished Dy RCA is believed to De accurate and tellable. 
Noweverr no responsibi lity is assumed by RCA for it: 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 ot 'nthar—
wlse'vnder any petgnt or patent rights of RCA. <:« 
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