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833-A
POWER TRIODE

|PLATE INPUTE. . .
| PLATE DISSIPATION

Typical Operation with Natural Cooling:

DC Plate Voltage. « « « . 2500 2750

OC Grid Voltaged. . ., . . -130 -135
From a grid resistor of .

DC Plate Current. . « . . &

DC Grid Current (Approx.) . 83 76

Driving Power (Approx.)tt . 27

Qutput-Circuit Ef-

DC Plate Current. . . . .
DC Grid Current (Approx.)
Driving Power (Approx.}tt .
Output-Circuit Efficiency (Approx.
Useful Power Output (Aporox.) . .

Power input to plate
g times dc plate current.
This value of useful power is measuredat 1oad of output circuit having
the indicated efficiency.

‘.ﬁ: See next page.

AMPLIFIER or OSCILLATOR — Class €

Full-Wave Plate Supply
NATURAL CooLING
ccs® ICAS®®

Maximum Ratings, Absolste Values:

DC PLATE VOLTAGE. .
DC GRID VOLTAGE . .
DC PLATE CURRENT. .
DC GRID CURRENT . .

s b 2700 max. 3000 max
. » -450 max. -450 max
. 500 max. 500 max
i 100 max. 100 max
" 1250 max. 1500 max
6 % 300 max. 350 max

e s s e »
y s 8 s o e

1560 1770

ficiency (Approx.)s « « 85 85
Useful Power Output

(APProxX.) « o « o™ v o » 935% 1020°

FORCED-AIR COOLING
ces®

Maximum Ratings, Absolute Volmes:
DC PLATE VOLTAGE. o o &« « o « « = & 3600 max,
DC GRID VOLTAGE . & o o o o e e 4 « —-450 max.
DC PLATE CURRENT. ioos1 & @m0 0s s ® 500 max.
DC GRID CURRENT & & o ¢ « » o « o 100 max.
PLATE INPUTH. & ¢ ¢ ¢ o o o o o & & 1800 max.
PLATE DISSIPATION & & « ¢ a o o & & 400 max.

Typical Operation with Forced-Air Cooling:

DC Plate Voltage. « +» + o &
OC Grid Voltaged. . . . . .
From a grid resistor of .

3300
-155
2100
450
73
26
85
12407

“ s wa e s

"
j

Continuous Commercial Service.
®® intermittent Commercial and Amateur Service.
tIs 1.23 times the product of dc plate voltage

With Separate, Rectified, Unfiltered, Single-Phase,

«= (ndicates a change.

wattsl e
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833-A
POWER TRIODE

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

Note Min. Nax.
Filament Current. . . . ¢ 1 9.4 10.6 amp
Direct Interelectrodé
Capacitances:
Grid to plate . . . . . - 5.5 7.1 pauf
Grid to filament. . . . - 10.1 14.5 puf
Plate to filament . . . - 6.4 10.6 puf
Amplification Factor. . . 2 31.5 38.5
Grid Current. . . . . . . 3 160 380 ma
Plate Current {1) . « . . 3 490 810 ma
Plate Current (2) . . . . 4 60 140 ma
Power Output. . . . . . 5 1150 - watts
Note 1: With 10 volts dc on fiTament.
Mote 2: With 10 volts ac on filament, dc grid voltage of -10 volits, and
dc plate voltage adjusted to give dc plate current of 200 ma.
Note 3: With 10 volts ac on filament, dc plate voltage of 100 volts,
and dc grid voltage of 100 volts.
Mote %: With 10 volts ac on filament, dc plate voltage of 2500 volts,
and dc grid voltage of -50 volts.
Mote 5: In self-excited oscillator circuit, and with 10 volts ac on
filament, dc plate voltage of 3000 volts, dc plate current of
450 ma., dc grid current of 80 to 120 ma., grid resistor of 5000
ohms, and frequency of 30 Mc.
é

obtained from agrid resistor of the value shown or from a combination
of grid resistor and cathode resistor. Fixed bias operation is not
recommended, The bias resistor should not be bypassed for the plate
and grid voltage supply frequency.

1 From a driver with a rectified, unfiltered, single-phase, full wave
plate supply.

RATINGS vs FREQUENCY WiTH NATURAL COOLING

FREQUENCY 30 50 75 Ne
MAX IMUM PERMISSIBLE PERCENTAGE
of MAXIMUM RATED PLATE VOLTAGE
and PLATE INPUT:
Class 8 telephony 100 98 94 %
Class C telephony 100 90 72 %
Class C telegraphy 100 90 72 ]
RATINGS vs FREQUENCY WITH FORCED-AIR COOLING
FREQUENCY 20 50 75 M
MAXIMUM PERMISSIBLE PERCENTAGE
of MAXIMUM RATED PLATE VOLTAGE
and PLATE INPUT:
Class B telephony 100 | 97 93 ]
Class C telephony 100 | 83 65 ]
Class C telegraphy ] 100 83 65 %
P ) okTh 4

ELECTRON TUBE DIVISION
RADIO €O OF AMERICA, NEW JERSEY
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833-A
POWER TRIODE

~

32 2 TERMINALS
L2 EeNoTET
408 =3

}Ti%

£ y

.{ A

i 3

' =f 43003

A iA.

{ 2 TERMINALS |

i NOTE 2

y2s 82 375,004
MAX. MIN. 30 FLAT

"L NOTE 3

. JETEC N® -9/ 2l JETEC N2 JI-10

L ; }

g : 92CM-4786RS

: . 2

WOTE: iz, THE ANGLE FORMED ON A PLANE NORMAL TO THE TUBE

© AXI'S| BY,'THE INTERSECTION OF THE PLANE DETERMtNED BY THE
AXIS OF THE FILAMENT TERMINALS WITH THE PLANE DETERMINED
BY THE AXIS OF THE GRI'D AND PLATE TERMINALS |S NOT MORE
THAN 509,

‘ ) s
NOTE 2: THE MOUNTING'SHOULD PROVIDE LIBERAL CLEARANCE FOR
THIS TtP. i ‘

NOTE 3: THE PLANE THROUGH THE FLAT SIDE OF THE FILAMENT
.TERMINAL 1S 90° £7° WITH RESPECT TQ THE RLANE THROUGH THE
AXES OF THE.FILAMENT TERMINALS.

0% ont o Temon T EE4Tees

RADIO O OF AMERICA, NEW JERSEY
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AVERAGE PLATE CHARACTERISTICS
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835
R-F POWER AMPLIFIER,

A-F POWER AMPLIFIER, MODULATOR

Filament Thoriated Tungsten
Vol tage 10 a-c /qrﬁ volts

Current 35
Amplification Factor S |
Direct Interelectrode acitapces: \
Grid to Plate 9. 25) /\ puf
Grid to Filament uuf
Plate to FnlameM X
Maximum Over: grL tf\ 7—7/8"
Max imum Diamg\ 2-5/16"
Bulb (’ \ T-18
2 Jumbo 4-Pin

Base
RCA Socket {Type Ur«-w.\) 2% ~///« Stock N0.9936 |*

For additiona data, I>p¢ 21f.< TK? }l ‘and the 835 ‘are

tdcnt{tﬂ xccpt t}té( pac:tancn.

Data on a r‘et requencies, xthe 835 are given on the
\\> RANS TUBE RATINGS vs FREQUENCY.
836
HALF-WAVE HIGH-VACUUM RECTIFIER

Heater Coated Unipotential Cathodes®

Vol tage 2.5 a-c volts

Current 5.0 amp.
Maximum Overall Length 6-9/16"
Maximum Diameter 2-7/16"
Bulb ST-19
Cap Med ium
Base Medium 4-Pin, Bayonet
RCA Socket (Type UR-542-A) $tock No.9937

Noximum Ratings Are Absolute VPuluaes
MAXIMUM RATINGS

Peak Inverse Plate Voltage 5000 max. volts
Peak Plate Current 1.0 max, amp.
Average Plate Current 0.25 max. amp.

* The cathodes should be allowed to come up to operating temperature be-
fore ?la!e current is drawn from the tube. For averige conditions
the delay is approximately %0 seconds.

The 836 has two separate cathodes each of which is connected to its
respective heater. Plate Circuit return should be made to the center~
tap of the heater transformer,

~=-indicates a change.

Dec. 1, 1942 RCA RADIOTRON DIVISION : DATA
BCA MANUFACTURING COMPANY. INC.




836
HALF-WAVE HIGH-VACUUM RECTIFIER

AVERAGE PLATE CHARACTERISTIC

| TreL 836 /
1 €F = 2.5 VOLTS /7
/
7
4
" ’/
i 3 'I
\
; E: /s
N pd
& /‘/
]
A
1  ewT VOLTS DL WC-4ae08
| .
| »e’h.‘ qu.—T
MAX. Lo
1 L
o b Lo %
1 ) | TUBE MOUNTING POSITION
i Any
?
i 8 15qg MAK.
‘ v
| 69g MAR.
|
‘ MEDIM_4~PIN
BAYONET BASE
o At e

SRC-4479R4

BOTTOM VIEw OF
SOCKET CONNECTIUNS

Pin 1 -Heater & Cathods
Pln 2 = No Connection
Pin 3 - No Connection
Pin & ~Heater & Cathode
Cap ~Plate

AA=PLANE OF ELECTRODES

~s—indicates a chaggg,

Oec. 1, 1342 RCA RADIOTRON DIVISION DATA
RCA MANUFACTURING COMPANY, INC.



857-B
HALF-WAVE MERCURY-VAPOR RECTIFIER

GENERAL DATA

Electrical:
Filamentary Cathode, Coated:

Voltage. . . . .. .. «. 558 .......acvolts

Current. . . . ... ce s 30 L. i e e .. camp

Minimum heating time

at rated voltage . « .« 60 +» 4 + v o o 4 0 e . .. .SEC

Peak Tube Voltage

Drop {Approx.) . v v c os B o's 5w w s - & & & = -vOlts

Mechanical;
Terminal Connect ions:

F1 — Filament F2 - Filament,
(1nsul st od} Cathode Shield,
Shell (Anode
A ra Return)
Cap ~ Anode

pounting Position. . . . . . .Vertical with filament end down
aximum Overall Length
{Including flexible 1eads) e e . . 20-7/8"

TN e € o
SeatedLength.................19—1/2":3/8"
aximum Diameter « v v v 4 v v 4 v b 4 e e s ... T-1/8"
ight (Approx.} « « ¢ v . v v i v v v it v v . .. 4lbs
B VR S T > s T GT-56
Cap. . « . ... .4 .. ... Skirted Large (JETEC No.C1-10)
Base . . . . . « + » . Terminal-Support Shell (JETEC No.F0-2)

[Temperature Control:

Heating——When the ambient temperature is so low that the
normal riseof condensed-mercury temperature above
the ambient temperature wili not bring the con-
densed-mercury temperature up tothe minimum valus
of the operating ranges specified under Naximum
Ratings, some form of heat-conserving enclosure
or auxiliary heater will be required.

Cooling—-When the operating conditions are such that the
maximum value of the operating condensed-mercury
temperature range is exceeded, provision should
be made for forced-air cooling sufficient to pre—
vent exceeding the maximum value.

Temperature Rise of Condensed-Mercury to Equilibrium
Above Ambient Temperature (Approx.):*

LITHEERE 6 0 e 5 6 80 6 60 6 0 8 E O ol Mot ek oc
UUSEESD o fiololofAa oflol o o - ™8 ™™ g 3 %

* with filament volts = .79 s no beat-—conserving enclosura.

- indicates a change.

JULY 1, 1955 vee orvme DATA 1

SANID CONPORATION OF AMERICA, HARRISON, MW JSRODY




857-B
HALF-WAVE MERCURY-VAPOR RECTIFIER

HALF-WAVE RECTIFIER
Maximum Ratings, Absolute Values: For supply frequency of 6o ¢ps
Operating Condensed-Mercury
Temperature Range
259 to 60°C 30° to 40°C

PEAK INVERSE

ANODE VOLTAGE. . . . . . . 10000 max. 22000 max. volts
ANODE CURRENT:

Peak . . . . . ¢ v o v o 40 max. 40 max. amp
Average®™®. . . . . . . . . 10 max. 10 max. amp
Fault, for dur

tion of 0.2

second max. . . . . . . 400 max, 400 max. amp

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

Note Nin. Nax.
Filament Current . . . . . . 1 - 33 amp.
Critical Anode Voltage . . . 2 - 100 volts
Peak Tube Voltage Drop . . . 3 - 25 volts

Note 1: With 5 volts rms on filament

Note 2: With 4,75 volts rms on filament, and condensed-mercury tem-—
perature at 250C, or above.

note 3: With 5 volts rms on filament, condensed-mercury temperature
of 350 & 50C, peak anode current of 100 amperes provided by half-
cycie pulse from a 60-cps sine wave and recurring approximately
once a second. Tube drop is measured by an oscilloscope con-
nected between angde and center tap of filament transformer

OPERATING CONSIDERATIONS

X-Ray Warning. X-rays are produced when the 857-B is oper—
ated with a peak inverse voltage above |6000 volts
{absolute value). These rays can constitute a health
hazard unless the tube is adequately shielded for X-ray
radiation. Although relatively simple shietlding should
prove adequate, make sure that it provides the required
protection to the operator.

Shields and rf filter circutts should be provided for the
857-B if it is subjected to extraneous high-frequency
fields during operation. These fields tend to produce
breakdown effects in mercury vapor and are detrimental
to tube life and performance. When shields are used,
special attention must be given to providing adequate
ventilation and to maintaining normal condensed-mercury
temperature. Rf filters are employed to prevent damage
caused by rf currents which might otherwise be fed back
into the rectifier tubes.

P~ Averaged over any period of $0 seconds maximum.

== Indicates a change.

JULY 1, 1955 TOREIDisoON . DATA 1
RADIO 1ON OF AMERICA, NEW JERSEY




HALF-WAVE MERCURY-VAPOR RECTIFIER

857-8B

For Circuit Figures, see Front of this Section

MAX. | APPROX. MAX.
TRANS. o¢ s oc
clacuiT SEC. ouTPUT WTPUT OUTPUT
YOLTS | YOLTS ARPERES k¥
(RMS) | TO FILTER TO FILTER
E Eav lav Pdc
Fig. |
tial f -wave 15400% | 7000 o 70
Single-phase 70004 3200 1o 32
In—-Phase Operation ol
Fig. 2
Full=-Wave 7700° 7000 2 140
Single-Phase 35004 3200 20 64
In-Phase Operat ion
Fig. 3
Series 15400% | 14000 2 280
Single-Phase 70004 6400 b ] 128
in—Phase Operation
Fig. 4
Hai f-wave 8900° | 10500 %} 315
Three-Phase 40004 4800 » 144
1n-Phase Operation
Fig. &
Paraliel 800" 10500 [ 630
Three-phase 4000% 4800 60 288
Quadrature Operation 1
Fig. 6
Series 8900° | 2000 » 630
Three-phase 4000~ 9600 30 268
Quadrature Operation
i Resis— Induc— | Resis-  Induc—
“:| e tive  tive | tive  tive
Four-Phase o Loa I,wnad Load Load
Quadrature Operation e 10100 ES 364 ‘e
35004 4600 36 40 166 184
i Resis— Induc— | Resis—  Induc—
mF”o-':“ tive tive tive tive
Load Load Load Load
8ix-Phase
rature oS 77007 | 10500 38 40 399 420
[adcaty 35004 | 4900 | B 40 | @ 1%

o For maximum peak inverse anode voltage of 22000 volts
age current of 10 amperes,
A For maximum peak inverse anode voltage of 10000 volts
age current of 10 amperes.

and maximum aver—

and maxidue aver—

JULY 1, 1955

. TUBE DIVISION
MARIO OORPORATION OF AMERICA, HARRISON, MEW SERSEY

DATA 2
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857-8B

HALF-WAVE MERCURY-VAPOR RECTIFIER

ANODE
.ezs'Mm.—-L
SKIRTED LARGE
JETEC N2CI-0

r.wo't 007"

"'a"ts 2.281° i

19l
3y
6736 auus\
a1
ZONE WHERE kY
CONDENSED-MERCURY Max. |,
TEMPERATURE SHOULD ‘a
BE MEASUREO —| | ¢
¥
TERMINAL-SUPPORT 7~ ﬁ i
SHELL .
JETEC N2 FO-2 i hF2 8351l
Sy APPROX:"Y

SRS

F)=FILAMENT (INSULATED)
F2= FILAMENT, CATHODE SHIELD,
AND SHELL(ANODE RETURN)

92CM-4649R3

JULY 1, 1955

TUBE DIVISION
[T ] OF AMERICA, NEW JeRsEY

CE-4649R3

Q

O



857-8
HALF-WAVE MERCURY-VAPOR RECTIFIER

TERMINAL-SUPPORT SHELL

SIZE AND SHAPE
OF HOLES MAY
VARY OR THEY
MAY BE OMITTED

» »”
0.500 - 1.875
NON-INSULATED I INSULATED BUSHING

BUSHING -
SPMEX [o.zel'
| B =31
¥
o. ooo"j 0.406 .06 {"nu.
4.063—
4.375"
92CS- 4683R2
JETEC No.FO-2
RCA No.391 I
JULY 1, 1955 Y CE4653R2

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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862-A
TRANSMITTING TRIODE

{continued from preceding page}

Typtcal Operation:

D-C Plate Volitage . . . . 12000 15000 18000
D-C Grid Voltage. . . . « -800 -900 -1000 . . . volts
Peak R-F Grid Voltage . . 2050 2300 2550 . . . volts
D-C Piate Current . . , . 6.25 7.5 8.33 ... volts
D-C Grid Current#, . . . 0.8 0.85 0.9 approx. amp.

Driving Power # . , . , . 1.6 2 2.4 approx. kw

Power Qutput. . . . . . . 50 75 100 approx. kw

[ Sun{“ect to wide veriations as explained on sheet TUBE RATINGS.in General
Section.

$fModulation essentially negative may be used if the positive peakof the
audio-frequency envelope does not exceed 115% of the carrier conditions.

Data on operating frequencies for the 862-A are given on the
sheet TRANS. TUBE RATINGS vs FREQUENCY.

N2 3908 BASE OUTLINE

825010 | |-,

6%t 45 11

WAR. 30, 1945 RCA VICTOR DIVISION ° DATA 2
sl OF AMERICA, NEW SOV




862-A

TRANSMITTING TRIODE

7,
3 I ,
¢ T
STRANDED CABLE FILANERT 2 -
%" oA, APPROX.—~ 338 21
z%g' 3
iy Em
N23I908 BASE *7% MAX: RIGID
3%.'“_“_-'2%- i GRID
47 MAx, 10 “MAX;
= e’
ol 13", 1373
MAY. | g ;‘gk_l:,
‘.E' | l{ §, 300" 020" 7
| 3
8 ¥g’s Y5 D1a]
60 3" MAX.
20 "01”
4353 k,"01A—] o
37l e Yy
alg"max. oA~ —-
S
s28-333201 \L) _m
MAR. 30, 1945 oo DATA 2
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) maximum value of the operating condensed-mercury—

866-A
HALF-WAVE MERCURY-VAPOR RECTIFIER

GENERAL DATA

Electrical:

Filament, Coated:
Nin. Av. Kax.

Voltage. . . e e e s .. 238 2.5 2.62 ac volts
Current at 2. 5volts hE®GR = 5 5.4 amp
Heating time at

rated voltage. . . . . . . . . 15 - - see

Peak Tube Vol ta?e

Drop (Approx. - 15 - volts

Mechanical:

Operating Position . . . , . . .. .. . Vertical, base down
Maximum Overall Length . . . . . . ... ... ... 6-9/16"

Maximum Seated Length. . . . . . . .. ... 5-3/4" t 3/16"
Maximum Diameter . . . . . . . . ot ahel i [2-7/16"
Weught(Approx) Bl DB DY s & .......302
Bulb . s w2 oBbat FRERETYE motms s - - ST
Cap. : pv@Prud e I BETET - Medium (JETEC No. C1—5)
Socket . . . . . .. ... Johnson No.123-209, or equivalent
Base . . 4 . 4 49 s s « s s s « « « Medium-Shell Small 4-Pin
with Bayonet (JETEC No.Ad4- 10)
Basing Designation for BOTTOM VIEW . . . . . . .. .. .
Pin 1-Filament Pin 4 - Filament,
Pin 2 - No Connec- Cathode
tion Shield
Pin 3 -No Connec— Cap — Anode )
tion ]

Temperature Control:

Heating—when the ambient temperature is so low that the
normal rise of condensed—mercury temperature
above the ambient temperature will not bring the
condensed-mercury temperature up to the minimum
value of the operating ranges specified under
Noximum Ratings, some form of heat-conserving en-
closure or auxillary heater will be required.

Cooling~-When the operating conditions are such that the

temperature range is exceeded, provision should
be made for forced—air cooling sufficient to pre-
vent exceeding the maximum value.

Temperature Rise of Condensed Mercury to Equilibrium
Above Ambient Temperature (Approx.):

Noload® . . . ... ....... sl pwes = B acl
Full loadd . . . . .. ... ... 2 E vivels - BB o

* with 2.38 volts rms on filament, and no theat—conserving enclosure.

With 2.62 volts rmson filament, average anode current = 0.5 ampere, and
no heat-conserving enclosure.

A

_==indicates a change.

8-57 ELECTRON TUBE DIVISION DATA 1
2ADIO QO OF AMERICA, NEW JRSEY




HALF-WAVE MERCURY-VAPOR RECTIFIER

HALF-WAVE RECTIFIER

- |[Maximum Ratings, Absolute Values: For supply frequencyaf 6o chs

Operating Condensed-Mercury=
Temperature Rlnge'
20°1080° ¢ 20°t070° ¢ 20° to60° ¢

1 PEAK INVERSE
ANODE VOLTAGE, . 2500 max. 5000 max., 10000 max. volts
ANODE CURRENT:

Peak . . . . . . 2 max, 1 max. 1 max. amp
a Average® . . . . 0.5 max. 0.25 max.  0.25 max. amp
Fault, for
duration of
0.1 second
maximum. . ., . 20 max. 20 max. 20 max., amp

|
\ ® gperation at #0° % 8° ¢ is recommended.
‘ Averaged over any interval of 30 seconds maximud.

- OPERATING CONS IDERAT | ONS

|
‘ Shields and rf filter circuits should be provided for the
| 866-A if it issubjected toextraneous high-frequency fields
during operation. These fields tend to produce breakdown
effects in mercury vapor and are detrimental to tube !ife
and performance. Wwhen shieids are used, special atten-—
tion must be given to providing adequate ventilation and
| to maintaining normal condensed-mercury temperature. Rf
‘ filters are employed to prevent damage caused by rf currents

which might otherwise be fed back into the rectifier tubes,

- tndicates a change.

8-57 ELECTRON TUBE DIVISION DATA 1
NADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



HALF-WAVE MERCURY-VAPOR RECTIFIER

For Circuit Figures, see Front of this Section

MAX. APPROX. MAX.
TRANS. be u::' o
e A TR -
- AMPERES
(RMS) | TO FILTER YO FILTER
A E Eayv lav Pgc
Fig. |
70007 3200 0.2% 0.8
Hal f-wave 35008
Single-Phase 1700" lggg 0055 8':
In-Phase Operation ¢ ¢
Y Fig. 2
36007 | 3200 0.5 1.6
A Ful)-wave
e A I
In—Phase Operat ion 3
} e 70007 | 6400 0.5 3.2
m::: Thase 35008 | 3200 0.5 1.6
- 5 ’
In—-Phase Operation iz oX ! 1.6
B, U 40009 | 4800 0.75 3.6
L)Lt 20000 | 2400 0.75 1.8
Three-Phase * A ‘
1000’ t B
In=Phase Operation (20 I j &
P:::ilil Tor || = L o
™ 20004 2400 1.5 3.6
ros-Phase 1000* | 1200 3 2.6
Quadrature Operation
flo. ¢ 40007 | 9600 0.75 7.2
Threo-phase 20004 | 4800 0.75 3.6
- Quadrature Operation 1000* 2400 1.5 3.6
4 Resis— Induc— | Resis— Induc—
Fig. 7 tive tive tive tive
Hal f-Wave Load Load Load Load
Four-Phase 35007 | 4500 0.91 1 4.06 4.5
Quadrature Operation 17004 2300 0.91 | 2.07 2.3
N 800" | 1100 (N:] 2 .98 2.2
Resis- Induc- | Resis- Induc—
Fig. 8 tive tive tive tive
Hal f-wave Load Load Load Load
Six-Phase 35007 4800 0.95 } 4.6 4.8
~.] Quadrature Operation | 1700% | 2400 0.95 | 2.3 2.4
800* 1200 1.9 2 2.8 2.4

For maximum peak inverse anode voltage of 10000 volts, and condensed—|
mercury—temperature. range of 20° to 60° C.

4 For maximum peak inverse anode volta
mercury-temperature range of 20° to

* For maximum peak inverse anode volta

mercury—temperature range of 200 to

gs of 8000 volts, and condensed—

80 of 2500 volts, and condensed—

8-57

ELECTRON TUBE DIVISION
RADIO CORPORATION OF AMERICA HARRISON. NEW MRSEY
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CONDENSED-MERCURY

TEMPERATURE SHOULD

STI9 BULB’A

ZONE WHERE

BE MEASURED = —
*l
MEDIUM-SHELL 4 %
SMALL 4-PIN 4
BAYONET BASE
JETEC Ng A4-0

2 Yy MAX,—]

| A

92CM-62I5R4

RATE OF RISE OF CONDENSED-MERCURY TEMPERATURE

BADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

TR T A e e
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HALF-WAVE MERCURY-VAPOR RECTIFIER

GENERAL DATA

} Electrical:

Filamentary Cathode, Coated:
Voltage . . . .. .... 5%5% ....... ac volts

1 Current . . . ...... 19 « e+ e . . amperes
Minimum Heating Time
at Rated Voltage . . 60 e e s . ... Seconds
| Peak Tube Voltage
| Drop {Approx.) o+ . « :L': op D O CLtha o volts

i Mechanical:
Terminal Connections: ¢,

F2 —Filament
Cap - Anode

‘ Fq —Filament, CATH.
‘ Cathode Shield "
| {Anode Return) AL v
| F1ISON LEFT SIDE OF TUBE
| TYPE MARKING ON BASE
Vertical with filament end down
e e o9 e oo . 14-1/4"23/16"
s e Sde - a8e . .. 51/8"
5.9 e M Blel o Blome o o o GT-40

. JETEC No.C1-9
Cap ¢ ¢ v ¢ e s e ¢ oo . Skirted Large {Tg(:ANoABQgg

JETEC No.A3-

Basel N e B e o B wl B e 20N . RCA No.3502
Temperature Control:

Heating—Whenthe ambient temperature is so low that the normal rise

| Mounting Position
‘ | of condensed-mercury temperature above the ambient tempera—

Overall Length .
Maximum Diameter
Bulb . .....

“ s s »

« o e e

« s s e

LI S Y

“ e ¥ e
.

ture will not bring the condensed-mercury temperature up to
the minimum vatue of the operating ranges specified under
Naximum Ratings, saome form of heat-conserving enclosure or
auxiliary heater will be required.

Conding—When the operating conditions are such that the maximum
value of the operating condensed-mercury temperature range
is exceeded, provision shou!d be made for forced-air
cooling sufficient to prevent exceeding the maxinum value.

| [Temperature Rise of Condensed Mercury to Equjlibrium
Above Ambient Temperature (Approx.):®
L (X6l 6 6°5 6 00 B old 0 o clo o old 15 o
Full Load & & v v 6 v v v 0 0 2 e o oo 20 oC

| HALF-WAVE RECTIF IER— In-Phase Operation®

r:il- Ratings, Absolute Values: For supply frequency of 6o cds

Operating Condensed-Mercury
Temperature Range

$0° to 80°C 300 to 50°¢ 30° to 40°¢
PEAK INVERSE
ANODE VOLTAGE 10000 max. 15000 max. 20000 max. volts

TUBE DEPARTMENT DATA 1
AMN0 CORPORATION OF AMERICA, HARRISON, NEW JEREY
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869-B
HALF-WAVE MERCURY-VAPOR RECTIFIER

{ Operating Condenud-mrcury
Temperature Rang

30° to 80°C  30° to 50°C  30° to woPC
ANODE CURRENT:

Peak . . . .- 10 max. 10 max. 10 max. amp
Average®® . . 2.5 max. 2.5 max, 2.5 max. amp
Fault, for dura—

tion of 0.1

second max. 100 max. 100 max. 100 max. amp

HALF-WAVE RECTIFIER—Quadrature Operation®®

Max imum Ratings, Absolute Values: For supply frequency of 6o chs
Operating Condensed-Mercury
Temperature Range
30° to 80°C 30° to 50°%  30° to %0%C
PEAK INVERSE
ANODE VOLTAGE 10000 max. 15000 max. 20000 max. volts
ANODE CURRENT:

Deaki W B B ¢ 20 max. 20 max. 10 max. amp
Average®® . . § max. 5 max. 2.5 max. amp
Fault, for dura—

tion of 0.1

second max. 100 max. 100 max. 100 max. amp]

CHARACTER1STICS RANGE VALUES FOR EQUIPMENT DESIGN
Noce Nin. Nax.

Filament Current . . . . . 1 - 21 amp
Critical Anode Voltage . . 2 - 100 volts
peak Tube Voltage Drop . . 3 - 17 volts

Note 1: With § volts rms on filament.

Note 2: With ¥. 75 volts rms on filament, and condensed-mercury temperature
at 30°C

note 3: With 5 volv.s rms on filament, condensed-mercury temperature of
3502 30C, peak anode current of 50 amperes provided by half=cycle
pulse from a 60—cps sine wave and recurrln? approximately once a
second. Tube drop is measured by an oscilloscope connected be
tween anode and center tap of filament transformer.

With filament volts=4.75 and no heat—conserving enclosure.
Filament voltage in phase with anode voltage,

®® {lament voltage out of phase (60° to 120°) with anode voltege.
i Averaged over any period of 30 seconds max imums

OPERATING NOTES
Y-Ray Warning. X-rays are produced when the 869-B is
operated with a peak inverse anode voltage above 16000
volts (absolute value). These rayscan constitute a health
hazard unless the tube is adequately shielded for x-ray
radiation.

NOv. 1, 1952 TUBE DEPARTMENT DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



HALF-WAVE MERCURY-VAPOR RECTIFIER

869-B

For Circuit Figures, see Front of this Section

MAX. APPROX. MAX.
TRANS. | OC o o
(4] 1} SEC. OUTPUT OUTPUT
ouTPUT
VOLTS VOLTS AMPERES KW
(RMS) | TO FILTER T0 FILTER
E Eav lav Pac
Figs |
Half-Nave 14000° | 6300 2.5 6
Single-Phase 106004 | 4700 2.5 12
In-Phase Operation | 7000% | 3100 25 8
Flg. 2
Full-Wave 7000° [ 6300 5.0 32
Single-Phase 53004 4700 5.0 2
In-Phase Operation | 3500% [ 3100 5.0 16
Flg. 8
e 140007 | 12700 5.0 o
Single-Phase 106004 9500 5.0 48
In-Phase Operation | 7000% [ €300 5.0 32
Fige 4
Hal f=Nave 8100% | 9500 7.5 ”
Three=Phase 6100% 7100 7.5 54
in-Phase Operation | 4000° 4700 7.5 36
Fig. §
P 8100° | 9500 15.0 143
Three-Phase 6100 7100 30.0 215
Quadrature Operation 4000* 4700 30.0 143
e
Flg. 6
,.:,“ s1od? [ 19000 7. 143
Three-Phase 61004 | 14200 5.0 215
Quadrature Operation | 4000° | 9500 15. 143
Resis-  Induc—|Resis- Induc-
Fig. 7 tive tive | tive tive
Hal f-Wave Load Load | Load Load
Four-Phase 70(X)':l 9000 9.0 10.0 81 Q0
Quadrature Operation | 5300 6700 8.0 20.0 124 135
3500* 4500 18.0 20.0 81 90
Resis- Induc- (Resis-  Induc-
Flg. 8 tive tive | tive tive
Hal f-Mave Load Load | Load Load
$ix-Phase 70000 | 900 | 9.5 10.0 | 9 96
Quadrature Operation | 5300 7100 19.0 20.0 136 143
3500* 4700 19.0 20.0 9l 96
For maximum peak Inverse anode voltngg of 20000 volts, and condensed—
mercucy-temperature range of 30° to o8¢,
A For maximum peak inverse anode voltngg of 15000 volts, and condensed
mercury-temperature range of 30° to 500C.
F For maximum peak inverse nnods voltndge of 10000 volts, and condensed—i
mercury—temperature range of 3¢° to 609C,

NOV. 1, 1952

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HATRISON, NEW JERSRY

DATA 2



869-B
HALF-WAVE MERCURY-VAPOR RECTIFIER

ANODE -
M e
7137 MINL 813"
T 7 —  1.813"
1.a08” | I

SKIRTED LARGE
CAP

JETEC N2CI-Q
RCA N2 3905

7
S g MAX.DIA,
GT 40 BULE l

14 "t %y
ZONE WHERE | 4 * e
CONDENSED-MERCURY
TEMPERATURE SHOULD "
BE MEASURED 2% Eras
MAX. JETEC N2A3-20
RCA N2 3502

W

%4

- —L-N- ¢ —— Y4

| 7 ¥
| iciign | 2094

2.625" - fiffu& g

Dta. . | —.000-
.594 i |O°”

T MAX.
!.02!_" J—i—.lzs' u Hazo M. 969
= —t 1
sl “A; | —425.008°

063"

- 780 ® L ce8”
.312"£.003" DIA fa
TWO PINS
Fy = FILAMENT AND CATHODE
SHIELD (ANODE RETURN)
Fa = FILAMENT
92CM=-4330R4

NOV. 1, 1952 TUBE DEPARTMENT CE—4330R4
RADIO OF AMERICA, NEW JEaSEY
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‘_Aemperature Rise of Condensed Mercury te Equilibrium

Mechanical:
Operating Position . . . . . . . . .. . .Vertical, base down
_loverall Llength . . . . . . . Oe g e »oE ks 8-1/4" + 1/4"
Maximum Diameter . . . . . . . . e s s e e s 4 s . . 2-5/16"
Weight (Approx.) . . . . . v v . v i 6., .Toz
Bullbl s 5 Sad et SOE BEw B - « o T - - . T18
Cap. . ¢ Nwee Bwie AedRE . . . . Medium (JETEC No.C1-5)
Socket . . . . .. ... . Johnson No.123-211, or equivalent
Bases ¢t Bamg vE wEE - - Medium-Metal-Shell Jumbo 4-Pin
with Bayonet (JETEC No.A4-29)
Basing Designation for BOTTOM VIEW . . . . . . . . . . 4AT|

872-A
HALF-WAVE MERCURY-VAPOR RECTIFIER

GENERAL DATA

lectrical:

ilament, Coated: Kin. Mv. Mox.

Voltage. . . . . . .. v o2 BT8 5 5.25 ac volts

Current at 5volts . . . .. .. =~ 7.5 8 amp

Heating time at

rated voltage. . . . . . {d Daé % - - sec

Peak Tube Voltage

Drop (Approx.? JoEe el bW B 0w - volts

Pin 1-No Connec— () R0) Pin 3 -No Connec—
tion tion

Pin 2-Filament, Pin 4 —Filament
Cathode Cap - Anode
Shield 0 o

Temperature Control:

Heating—when the ambient temperature is so low that the
normal rise of condensed-mercury temperature above the
ambient temperature will not bring the condensed-mercury
temperature up to the minimum value of the operating
ranges specified under Naximum Ratings, some form of
heat-conserving enclosure or auxiliary heater will be
required.

Cooling—wWhen the operating conditions are such that the
maximum value of the operating condensed-mercury-tem—
perature range is exceeded, provision should be made
for forced-air cooling sufficient to prevent exceeding

\ the maximum vatue.

Above Ambient Temperature (Approx.):
Nodoad® . . .. . .......... vwae vy B o
FulliSVoad SR 5 B 19 o¢

* With %.75 volts rms on filament, and no heat—conserving enclosure.

. With 5.25 volts rms on filament, average anode current = 1,25 amperes,
and no heat-conserving enclosure.

«- Indicates a change,

8-57 ELECTRON TUBE DIVISION DATA 1
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872-A

HALF-WAVE MERCURY-VAPOR RECTIFIER

°
#

HALF-WAVE RECTIFIER

[Mlxinun Ratings, Absolute Values: For supply frequency of 6o cfc.‘

Operating Condensed-Mercury-
Teaperature Ranga.

i 20° to70° ¢ 20° to 60° ¢
IPEAK |NVERSE ANODE q
VOLTAGE. . . . . » . » . 5000 max. 10000 max. volts]
ANODE CURRENT:
Peak . . . . ... ... 5 max. 5 max. amp
Average¥ . . . . . . . . 1.25 max. 1.25 max. amp
Fault, for duration
of 0.1 second maximum. 50 max. 50 max. amp

operation at 40° & 5° ¢ is recommended.
Avereged over eny intervel of 15 seconds maximum.

OPERATING CONSIDERATIONS

Shields and rf filter circuits should be provided for the
872-A if it is subjected to extraneous high-frequency
fields during operation. These fields tend to produce
breakdown effects in mercury vapor and are detrimental to
tube life and performance. When shields are used, special
attention must be given to providing adequate ventilation
and to maintaining normal condensed-mercury temperature.
Rf filters are employed to prevent damage caused by rf
currents which might otherwise be fed back into the rec—
tifier tubes.

-» Indicates & change.

1

)

o

Qi

L

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

ELECTRON TUBE DIVISION DATA 1



HALF-WAVE MERCURY-VAPOR RECTIFIER

For Circuit Figures, see Front of this Section

872-A

MAX, APPROX, MAX.
TRANS. e m,,: e
CIREUIT 5% || A ouTPuT ouTPUT
YOLTS YOLTS AMPERES (4]
(RMS) | TO FILTER TO FILTER
E Eayv |_“ Rie
Fig. |
Hal f-Weve 70007 | 3200 1.25 &
Single-Phase 3500% 1600 1.2 2
[ In-Phase Operation |
Fig. 2
Full-Wave 35007 | 3200 2.5 8
Single-Phase 1700* 1600 2.5 4
In-Phase Operation
Fig. 8
Series 70000 6400 2.5 i6
Single-Phase 3500 3200 2.5 8
In-Phase Operation
Fig. 4
Hal f-Wave 40007 | 4800 3.75 18
Three-Phase 2000 | 2400 3,75 $
In-Phase Operation
Fig. 5
Parallel 40007 4800 1.5 3%
Three-Phase 2000 2400 7.5 18
Quadrature Operation
Fig. 6
Series 40002 9600 3.7 36
Three-Phase 2000 4800 3.7 18
Quadrature Operation
Fig. 7 Resis- Imduc— |Resis- Induc—
Hal f-Wave tive  tive | tive tive
Four-Phase Load Load | Load Load
Quadrature Operation 35002 4500 4.5 5 2 2.5
1700 250 4.5 5 [[¢] 1.2
fig. 8 Resis- Induc— { Resis-  Induc-
Hal f-Wave tive  tive | tive tive
Six~Phase 235007 250 io';'; I“’;d L22“d8 Laz:d
rature Operation . °
Quad e 700" | 200 |4 5 | 114 12

A

@ ror maximum peak inverse anode voltage or 10000 volts and condensed-
mercury—temperature range of 200 to 600

For maximum peak inverse anode vonaga of 5000 volts and condensed—
mercury—-temperature renge of 200 to 700

857

ELECTRON TUBE DIVISION

ABIO cO

OF AMERICA,

NEW JERgEY

DATA 2




872-A
HALF-WAVE MERCURY-VAPOR RECTIFIER

o2 %o MAX

| MEDIUM CAP —
! JETEC N2 CI-$
]

718 BULB —f
£l
o}
ZONE_ WHERE 3
CONDENSED-MERCURY &Y

BE MEASURED

:
|
; .TEMPERATURE SHOULD
|

MEDIUM-ME TAL- SHELL:
| JUMBO 4-PIN

| BAYONET BASE —_——
| JETEC N2 A4-29 92CM-4323R2

RATE OF RISE OF CONDENSED-MERCURY TEMPERATURE
| 0]

Ee
LOAD
CURVE|VOLTS
QLTS [AMPERES =
4.75 0
——=| 525 125 it

ILITTT

¥

o

[r)

ABOVE AMBIENT TEMPERATURE—°C

TEMPERATURE RISE OF CONDENSED MERCURY

I 20 30 40
HEATING TIME—MINUTES -

ELECTRON TUBE DIVISION 92cS-9029.
N0 OF AMERICA, NEW JgRey




@ %

&)
1616
HALF-WAVE HIGH-VACUUM RECTIFIER
Filament Coated
Voltage 2.5 a-c volts
Current 5.0 amp.
Maximum Overall Length 6-13/16" |-
Maximum Diameter 2-1/16"
Bulb T-16
Cap X Medium Metal
Base Medium 4-Pin, Bayonet
"RCA Socket (UT-542-A) Stock No. 9937|<
Naximum Ratings Are Absolute Values
MAXIMUM RATINGS
Peak Inverse Voltage 5500 max. volts
Peak Plate Current 0.8 max. amp.
Surge Current 2.5 max.* amp.
Average Plate Current 0.13 max. amp.
* Equipment should be designed so that this value is not exceeded dur—
ing switching operations.-
1 Should not deviate more than 5% from the rated yalue,
AVERAGE PLATE CHARACTERISTIC
TYrL 1818
Cpez.avVOLTS A
4
" /,/
H A
H )%
3 Vi
H ,/'
£ P
[ P
vd
rd
rd
//
/
e T . ESS R
PLAYE VOLTE D.C. SC-0040
- Indicates a change.
Moy 1, 1942 RCA RADIOTRON DIVISION DATA

ACA MANUFACTURING COMPANY, INC.



1616
HALF-WAVE HIGH-VACUUM RECTIFIER

2 Yig MAX.—

1 3/4'MAX.—‘I
Cap

” »
530 =576 DIA,.—| ‘ '/2

|

.

s %y MaAX.
Ti6 BULE — [ pw
| 6'%g max.
|

MEDIUM 4-PIN }
e ! |

1B fema BB

92C - 6i56

BOTTOM VIHEW OF SOCKET COWNECTIONS

AA'zPLANE OF ELECTRODES

f —Ffilament
NC —No Connection
P -Plate

TUBE MOUNTEING POSITION

YERTICAL: Base d
HORTZONTAL: P)ute |n vert icil
plane {on edge

May 1, 1942 RCA RADIOTRON DIVISION

RCA MANUFACTURING COMPANY INC.

DATA
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=

Super-Power Triod;

5 MW PEAK POWER OUTPUT IN LONG-PULSE SERYICE AT HHO MHz
CERAMIC-METAL SEALS

DOUBLE-ENDED CONSTRUCT ION
COAXIAL-ELECTRODE STRUCTURE

WATER COOLED
For Use as a Plate-Pulsed Amplifier at Frequencies up to

605 MHz, for Long Range Search Radar, Pulsed Transmission
in Communications Service, and Particle Accelerator Service.

ELECTRICAL
Filamentary Cathode, Multistrand Thoriated Tungsten'—
Current (OC):
Typical operatin? range value . . . . . 6800 to 72002
Maximum range value « o « « o . o . . . 7000 to 74002
Maximum value for starting, even

momentarily. o o o o o o o 4 o o o 0o 2000
Minimum time to reach operat ing current 30
Minimum time at normal operating

current before plate voltage isapplied 60

Voltage (DC):b
Typical range value for prescribed
operating current. « « « v v o 0 0. . 3.6 to 4.5

Maximum value under any condition. . . . ¥.65
Direct Interelectrode Capacitances
Grid to plates + o « o o o ¢ o 0 0 s o @ 150

Grid to cathode. o wre o o o 8 o o Dee 1600
Plate to cathode « « « « » « « « . . loss than 1.0

MECHAN ICAL
.Tube axis vertical, either end

e o o 2 s 0 0 s s 8 s «U0 max

Operating Position . .
Overall Length . . . .
Maximum Diameter . . .
Terminal Connections .
Weight
Uncipatialie: o Rl hepne me: 12 xupwen opat Thare
Crated s @ s s ¢« « po s 0+ 4 3%
THERMALP» 9
Ceramic-Bushing Temperature. . « . o ¢ « » » » « 150 max
Metal-Surface Temperature. . « « « « o « ¢« « « » |50 max

Minimum Storage Temperature. . « « + = s s o » . =65 min
Water Flow

© o o e oo oo o s 4125 max

N X (]
e e 00 0w .. 30

INTEGRAL WATER DUCTS
17.00 INCH MAX. LENGTH
4,125 INCH MAX. DIAMETER

(13
pF
pF

up
in
in

e s s s « o830 Dinensional Outline

b
1b

o¢
oC
o

Pressure
Absolute Differential
Typ. Nin. Flow Typ.
Flow Flow FlowC.
s/ s/= psi
Toplate, total flow for two
parallel input and output
coolant courses 160 150 45 max
To upper gridcoolant course 3 2 25 max
To lower coolant course . . . 3 2 25 max

RADIO CORPORATION OF AMERICA DATA |
Electronic Components and Devices Marrison, N, ). 6-66
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Water Flow (cont'd)

Pressure
Absolute Differential
Typ. Min. for Typ.
Flow Flow Flow€
a/= &/m psi

| Yo grid cathode
coolant course « « « « « o o 85 30 30 max
Resistivity of water at 25°C:

Plate and grid watere « « « o« « ¢ « s o « | min  M:cm

| Grid-cathode water. « « « « « « « « « « « 5 min  Mrcm
Water temperature from any outlet « » « « « 70 max oc

| External gas pressured. . tge e e 65 max psig
| Gauge pressure at any inlet®. . . . . ... 90 max nsig

TERMINAL DIAGRAM (Bottom View)

Fl - Filament Terminal (lnner)
FO - Filament Terminal (Outer)
| KURF — Upper RF Cathode Terminal
| KLRF — Lower RF Cathode Terminal
GUIRF — Upper RF Grid [nput
Terminal
GUORF — Upper RF Grid Output
| Terminal
GLIRF - Lower RF Grid Input

‘ Terminal
GLORF - Lower RF Grid Output

‘ Terminal

‘ PLRF — Lower RF Plate Terminal

!

PURF — Upper RF Plate Terminal
PLATE-PULSED AMPLIF|ER—Class B"

For a mazimus "ON" time® of 2200 microseconds in any
34000-microsecond interval

Absolute-Maximum Ratings

Up to Up to
450 MHz 605 MHz

Peak Positive-Pulse Plate Voltage™9. . , . 3y 25 ky
Peak Negative Grid Voltage. . . « « « . . . 150 150 ¥
Peak Plate Currente ; « « o « o « ¢ o o o & 300 300 A
Peak Cathode Currenth . . . ... ... .. 600 600 A
DC Plate Current. « & v 4 o ¢ e ¢ ¢ ¢« o o« 19.5 19.5 A
DC Cathode Current. o « ¢ o o o ¢ o o o o & 39 39 A
Plate Input (Average) . « « ¢« « v« o . . . 664 487 kw
| Plate Dissipation (Average) . . « « « . . . 300 300 kw
1

l Typical Operation
With rectangular wave shape in cathode-drive circuit with
duaty fnctar? 0f 0.06 andpulse duration of 2000 microseconds
| At 440 NHz At 550 Wiz
Peak Positive Pulse Plate-to-Grid

Voltagefs9 . . . ... .... 30 33 20 kv
Peak Cathode-to-Grid Voltagek . 80 60 100 v
Peak Plate Current. . . . . . . 285 295 250 A

DATA | RADIO CORPORATION OF AMERICA
Electronic Components and Devices Harrison, N. ).
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At 440 NHz At 550 MH:
Peak Cathode Currenth. . .

. 57 590 500 A
DC Plate Current .« . . . . « 7.1 17.7 I5 A
DC Cathode Current . . . . . 34.2 35.4 30 A
Peak Driving Power Output. . 170 200 225 kW

Useful Power Output at Peak
of Pulse (Approx.}. . . . . 4 ] 2.5 W

Absolute-Maximum Ratings

For o maximum "ON" time of 10000 microseconds in any
155000-microsecond interval

Up to
450 MH:z
Peak Positive-Pulse
PO UOREEEW00 0 o outeorcn ot 1o 1ot of 0F ol oo 28 kv
Peak Negative Grid Voltage . « « + ¢ ¢ v ¢ 4 o« & & 150 ¥
Peak Plate Current . . o i .t B @ o v o s & o 250 A
Peak Cathode Current™ . . . v & v v ¢ v v 0 o & 500 A
DC PlatefCurrent S il G v ot o e Bl v 5 16.25 A
DC Cathode Current « « v 4 4 ¢ ¢ ¢ v 0 ¢ ¢ v o 4 & 32.5 A
Plate Input (Average}. . o v & ¢ v ¢ ¢ 4 o o s & & 5.5 kW
Plate Dissipation (Average)s « + v v ¢ v ¢ o o & 200 kw

Typical Operation
With rectangular wave shape in cathode-drive circuit at 440 MHz
withdity factord of 0.06 and pulse duration of 1000 microseconds
Peak Positive-Pulse

Plate-to-6rid Voltagef9 . ... ........ 25 ky
Peak Cathode-to-Grid Voltagek. . . . . ... ... 50 Y
Peak Plate Current + & & o o 4 ¢ 2 o o ¢ o ¢ v & & 220 A
Peak Cathode Currenth. . . . . . . ... ... .. Wo A
DG PlatelCurrent s o o & fer ol ot 6o 5 1o To g0 ror i 13.2 A
DC Cathode Current « + & « ¢ ¢ « ¢ o ¢ o o v o o 27.4 A
Peak Driver Power Output™ . . . + . ¢ ¢ v v o & & 140 kw
Useful Power Output at Peak of Pulse (Approx.)} . . 2.5 ™

CHARACTERISTICS RANGE VALUES
Note Min Max

Input Strap-Resonant Frequency « + + . - 90 140 MHz
Output Strap-Resonant Frequency. . . . - 300 340 MHz
Useful Power Output. . « « + v o o & & 1 - (]

Note 1: For conditions with filament current at prescribed
typical operating value supplied with the tube, see footnote (a),
peak positive-pulse plate-to-grid voltage = 32000 max. volts,
peak current = 18 max. amperes, frequency = 400 to 450 MHz,
pulse duration = 2000 microseconds, duty factor = 0.06, and

peak pulse driving power = 220000 max. watts.

8 e typical and msximum operating filament currents recommended for each
tube are specified on s label attached to the outside diameter of the
plate terminal of each tube. The specified maximum filament current for
each tube is amaximum rating which should not be exceeded, even momen-
tarily, during operation of the tube. The life of the tube can be con-
served by operating the filament at the lowest current which will enable
the tube toprovide the desired power output. Because the filament when
operated near the maximum value usually provides emission in excess of
Any reqnirements within rha tuhs ratinge, the filament current should

RADIO CORPORATION OF AMERICA DATA 2
Electronic Components and Devices Harrison, M, 5. 6-66
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be reduced to e value that will &in edequate but not excessive emission
for eny particular application. Good regulation of the filameat curreat
is, in general, economicelly advantageous from the viewpoint of tube life.

Messured between KLRF end KURF (See fermingl Diagram).
Measured directly scross cooled element for the indicated typical flow,

With the gauge located in an ares where the waximum pressure externsl
tothe gauge is one atmosphere absolute.

"0X" time isdefined as the sumof the duration of all individusl pulses
which occur during the indicated interval, Pulse duration is defined
es the time interval between the two points on the pulse at which the
instenteneous value is 50% of the peak power value, The peak value is
defined as the maximum value of a amooth curve through the average nf
the fluctuations over the top portion of the pulse.

The magnitude of any spike on the plate voltage pulse should not exceed
its peak value by more than 10%, and the duration of any spike when
measured at the peak-value level should not exceed 100 microseconds,
The peak value isdefined as themaximum value of a smooth curve through
the average of the fluctuations over the top portion of the pulsel

$ Under most conditions pressurized cavities will be required for operstion
ot the indicated typical voltages to pre lash-over st the tube seals,
Peak cathode curreat isthe total of the peak plate current end the
rectified grid curreat. (Pulses are not coincident, hemce they csmmot
be added arithmetically).
Duty factor is the product of the pulse duration snd repatition rate.
Preferably obtained from a cathode biss resistor.
The driver stage is required to supply tube losses, rf circuit lossas,
and rf so-or added to the plate cireuit. The driver stage should be
designedtoprovide sn_exceas of power sbove the indicsted value to take
careof variations in line voltage, in components, and in initial tube char-
acteristics during life.

The following footnotes apply to the RC4 Franssitting fube Operating
Considerations given at the front of this section.

LG

. X

N See Flectrical Considerations - Filament or Heater.
? See Cooling Considerations - Forced-Air Cooling.

9 See Cooling Considerations - Liquid Cooling.

¥ Se« Classes of Service.

FOR ADDITIONAL INFORMATION ON THIS TYPE, WRITE FOR TECHNICAL
BULLETIN AND APPLICATION GUIDE FOR RCA SUPER POWER TUBES,
ICE-279A AVA|LABLE FROM:

Commercial Engineering
Electronic Components and Devices
Radio Corporation of America
Harrison, New Jersey

DATA 2 RADIO CORPORATION OF AMERICA
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SIMPLIFIED DIMENSIONAL OUTLINE®

UPPER GRID INPUT TERMINAL g'—j‘:'
CONTACT AREAS v 3

UPPER_RF CATHODE ——— [-LIFTING PLATE
TERMINAL

= \

‘ Lot U™

UPPER MOUNTING
——"" " SURFACE

RMINAL CONTACT.

AREA

N3 {4) PLATE WATER
CONNECTIONS

RF PLATE

. \

2 AR\ g

—
LOWER GRID INPUT OWER RF CATHODE TERMINAL IMINAL
T:mm:k ucgnm:v/ < R AREA

MOUNTING
FACE

'92CL - 0836AR

DIMENSIONS 1N INCHES

® A detailed Dimensional Outline and associsted Gauge Drawings are givenin
the Technical Rulletin sveilable upon request.

— |
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4028A

High-Mu Triode

CERAMIC-METAL PENCIL TYPE
FAST WARM-UP TIME FAST HEAT DISSIPATION
For use inplate-pulsed operation as a pover amplifier, oscil-
lator, and frequency multiplier in compact mobile and aircraft
equipment at frequencies up to 4 Gc/s and above and at altitudes
up to 25,000 feet without pressurization.

ELECTRICAL

Heater, for Unipotential Cathode
Voltage (ACor OC) . . . . . . v v 44 s . 6.8+ 10% v

Current at 6.3V . . ... ...e.... 0.80 A
Cathode Warmup Time (Average) to reach 80%
of operating plate current. . . . . .. .. 10 s

OC plate supply volts =80, gridvolts= 0,
cathode resistor =00, load resistor=10Q,
heater volts = 6.3
Amplification Factor . . « v v v o v v o 4 » 70
Transconductance . . . « « v o o o o« . . « 22600 umhos
OC platemA = 14, dc plate vol ts= 125,
cathode resistor = 50 Q
Direct Interelectrode Capacitances
GriidRtolplatiel o T e o e s N L 2.0 13
Grid to cathode and heater . « 5 s « « + « 5.8 pf
Plate to cathode and heater. . . . « « . & 0.08 max pF

MECHANICAL
Operating Position . . . . ... ... ..4.0.... Any
Dimensions and Terminal
Connections . . . . . . 3ee accompanying Dimensional Outline
Weight (Approx.) . . v v v v v v v v v v v v 0. ... 080z
Sockets
Heater-Terminals Connector .Greyhi11® No,22-5, or equivalent
Socket for operat ion up to
about 550Mc/s (Including
heater-terminals connector) . . » . . .JdettronP No.CD7010,
or equivalent
Cavities (Including heater-
terminals connector). . . .J-¥-M® No.D-7980 Series, Resdeld
No. 10 Series, AML, Inc,® MCL,
Inc, T or equivalent
Terminal Connections (sde Dimensional Ontlines:

H-Heater Pin
K -Cathode Cylinder
(Adjacent to Heater Pins)
G-Grid Flange
P-Plate Cylinder
(Adjacent to pinch-off)

Je2)) RADIO CORPORATION OF AMERICA DATA I
Electronic Components and Devices Harrison, N, J. 9-65



4028A

PLATE PULSED SERVICE—CLASS C

Absolute Maximum Ratings (Up to 4 Gec/s)
For amaximun "ON" time9 of 5 micro-
seconds in any 5000-microsecond interval.

Peak Positive-Pulse Plate-Supply Voltage . .
Peak Plate Current from Pulse Supply . . . .
DC Plate Current . « . . « o « ¢ v o«
DC Grid Current, . . « « « ¢ « o &
Pulse Duration . . « « . . « « o
Duty Factor. . . « ¢« v v ¢ ¢ ¢ o o &

Plate-Seal Temperatureh. edl

.. 2000
. 3.0
. 3.0
. 1.5
. 1.5
. 0.001

225

.
.
.

o a0
.
.
.

Typical Operation as Oscillator with Rectangular
Wave Shape in Cathode-Drive Circuit at 3.3 Gc/s

n
A
mA
mA
us

°c

With duty fnclolj of 0.001 and pulse duration of 1 microsecond

Peak Positive-Pulse Plate-Supply Yoltage . . . . 1750
DC Plate Current . . . « « « . . . . v B s v e 2.5
DC Grid Current. . . + ¢ ¢ v ¢ v ¢ v o s o o v oo 1.0
Grid Resistor. . . . . . — 50
Useful Power Qutput at Peak of Pulse (Approx Yo o o~ 1000

Typical Operation as Frequency Doubler to | Gc/s
with Rectangular Wave Shape in Cathode-Drive Circuit

Peak Positive-Pulse Plate-Supply Voltage . . . . . 1200
DC Plate Current . « « . « « v ¢« ¢ @ o v " 0.4
DC Grid Current. . . . . . s s A men o 0.2
Grid Resistor. . . . . . . . .. s e mb msm sw 2000
Driver Power Qutput Approx.}. e s s s e s et e 50
Useful Power Output (Approx.}. « « « « « « o ¢ o & 100

RF POWER AMPLIFIER AND OSCILLATOR—CLASS C TELEGRAPHYK
RF POWER AMPLIFIER—CLASS C FM TELEPHONY
Absolute Maximum Ratings (Up to 4 Gc/s)

DC Plate Voltage . « « « « v ¢ v ¢ o o o « o s o & 300
DC Grid Yoltage. . . « « + & .+ «h w4l -50
DCHPNateRCurrentieRe SN-NG Bt £ Bad Gh-RE che B 35
DC Cathode Current . . v « ¢ ¢« v ¢ o o ¢ o o+ s & 45
DC Grid Current. . . . . L R EEEEE R 15
Plate-Seal Temperatureh. o €IS G FID 06 ™ 8 225
Peak Heater-Cathode Voltage

Heater negative with respect to cathode. . . . . 50

Heater positive with respect to cathode. . . . . 50

Typical Operation as RF Power Amplifier
in Cathode-Drive Circuit at 550 Mc/s
DC Plate Voltage « . . « + « o o ¢ +» « s « « « 250 300
DC Grid Voltage. . . ¢ « « v ¢ s ¢ ¢ ¢ s o s » =6.5 -9
Grid Resistor. . . « « ¢ v v v v s o v s s« 500 700
DC Plate Current . v o ¢ ¢ o v ¢ o o ¢ « o o 3l 35
DC Grid Current. + + v ¢ & & v 4 0 o s o o o o 13 13
Driver Power Qutput Approx Ve v ae s e e 0.2 0.2
Useful Power Output (Approx.). . . . . .. 48 [}
Max i mum C|rcult Value

Grid-Circuit Resistance. . . . . . . . . .. ... 0.25

v
mA
mA

0

W

EED»»<

a3
EEFPD<c<

|5
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4028A

o
i CHARACTERISTICS RANGE YALUES
Note Min Naz
Heater Current . . . . . . .. ... | 0.270 0.33% A
Direct Interelectrode Capacitances
‘ Grid toplate. v v v v ¢ v v 00 = 1.7 2.8 pF
| Grid to cathode. v « v v v ¢ ¢ o v = 5.0 6.5 13
1 Plate to cathode + « « o + v ¢« ¢« « = - 0.08 pF
| Heater-Cathode Leakage Current
Heater negative with
| respect to cathode. « « & o . . . 1,2 - 30 1A
Heater positive with
| respect to cathode. « « v o o v . |,8 - 30 1A
; Reverse Grid Current . . . . .. .. IL,} - 0.3 uA
| Transconductance . » . . . ., . .. |,5 18000 27000 umhos
1 Plate Current (I}, . . « . . s . . . I,6 13 25 WA
\
|
| Note I: With 6.3 volts ac or dc on heater.
Note 2: With 60 volts dc between heater and cathode, heater nega-
| tive with respect to cathode.
| Note 8: With 60 volts dc between heater and cathode, heater posi-
tive with respect to cathode.
Note 4: Withdcplate voltage of 200 volts, dc grid voltage of
-2 volts, grid resistor of 0.5 megohm.
Note 6: Withdcplate-supply voltage of 125 volts, cathode re-
sistor of 50 ohms, and cathode bypass capacitor of
1000 uf.
5 Grayhill, Inc., 561 Hillgrove Ave., LaGramge, Iil.
b Jettron Products, Inc., 56 Route 10, Hanover, N.J.
Fidelitone Microwave, Inc., JVM Division, 6415 N. Ravenawood Ave.,
Chicago, Ill. Indicated No. applies to a series of cavities covering
the range from 220 to 3500 Mc/s.
Resdal Engineering Corp., 330 South Fair Oaks Ave., Pasadena, Calif.
This series of cavities covera the range from 215 to 2325 Mc/s.
1 O Applied Microwave Laboratory, Inc., 106 Albion St., Wskefield, Mass.
! f Microwave Cavity Laboratory, Inc.. 10 Beach Ave., LeGrange, Ill.
‘ 9 "0y timeis defined as the sumof the duration of all 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 peaE ower value., The peak value ia
\ defined as the maximum value of a smooth curve through the average of
} the fluctuations over the top portion of the pulse.
| In applications where the plate dissipation exceeds 2.5 watts, it ia
: important that a large srea of contsct be provided between the plate
‘ cyfindcr and the tersinal to provide adequate heat conduction.
Duty factor is the product of pulse duration and repetition rate. For
variable pulse durations and pulee repetition rates, the duty factor
is dnfinas as the ratio of time “ON" to total elapsed time in any 5000-
microsecond interval.
Key-down conditiona per tube without amplitude modulation. Modulation
essentislly negative may be used if the positive peak of the audio
: frequency envelope does not exceed 115 per cent of the carrier conditions.
| OPERATING CONSIDERATIONS
Connections to the cathode cylinder, grid flange, and plate
cylinder should be made by flexible spring contacts. The con-
nectors should make firm, large-surface contact, yet must be
sufficiently flexible to insure that nopart of the tube is sub-
jected to excessive strain.
=
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The cathode should preferably be connected to one side of
the heater.
connected directly to the cathode, precautions must be taken to
hold the peak heater-cathode voltage to the maximum rated values
shown in the tabulated data.

When, in some circuit designs, the heater is not

‘ BAUBES
- Dimension
‘ Gauge) Type Diameter A Thickness B Radius R
. w +0.00000" w +0.001" W
} G1-1] Go | 0.25200" *0-0080001 0.320m T0-0 0| 0.003" Max
| +0.00007"
- - L . - -
6)-2| Ne-Go | 0.24500" * - LNll
| ) w +0.00000" R R
{631 Go |o0.s5700" -
| . . w +0.00007" R -
i G3-2 | No-Go 0.54700 ‘O-EOM'_L I
|
M
[}
a T
92¢8-10370
DATA 2 RADIO CORPORATION OF AMERICA
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DIMENSIONAL OUTLINE

i 0 MAX:.I -D' t,ll5 MAX.

180 Max,
PLATE TERMINAL [ | |
+.002
A
(NOTES 28 4)
]
.274.028
0824.003 [EETicd  —ANNULAR SURFACE "C*
4 e /-

REFERENCE f bo gl " —ANNULAR SURFACE"S"
PLANE 2" | .5804.020 CATHODE TERMINAL
(NOTE 1) = 250902

320 ! oA,
MIN. (NOTES 1,2,384)
.7604.050 (NOTE 4)
} | .0I0 MAX.

i T 1

]
03684.010-3 H:—.ns +.020

HEATER Py NS\
+.003 ~| INTERNAL CONNECTION
‘°'°D‘IA°°‘ DO NOT USE
’ 92CS-13089
CERAMIC GRID FLANGE

552 £.008
DIA. » (NOTES 3@83)

DIMENSIONS IN INCHES
Reference Plane "A" isdefined as that plane against which smnular surface
'B" of the grid flange abuts.
Annular Surface "B" is on the side of the grid flange toward the cathode
cylinder.
Armul;r Surface "C" is on the side of the grid flange toward the plate
cylinder.
ik);ta i: With annular surface "B" restingon reference plane "A". The axis
of the cathode cylinder will be within 2° of a line perpendicular to refer-
ence plane "A".
Note 2: The axes of the plate cylinder and cathode cylinder will coincide
within 0.010 inch.
Note 3: The axes of the cathode cylinder and grid flange will coincide
within 0,005 inch.
Note 4: The diameter along the0.320 inch minimum length is measured with
"®" and "ND-GD" ring gauges Gl-1 and Gl-2, respectively.
Mote 5: This diameter is measured with "@0" and '"ND-GOV gauges G3-1 and
G3-2, respectively.
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TYPICAL CATHODE-DRIVE POWER AMPLIFIER CIRCUIT

PLATE-CATHODE
e
[}

[}

P
°

i
)

92CS-1636

TYPICAL BROADBAND AMPLIFIER CIRCUIT

Al

Cy: 100 to 500 pF.
Cz, C3, C4, Cs, C7, (‘ﬁ, Cg: 0.8-8.5 pF
Glass Dielectric Trimmers—JFD VC 20G or equivalent.
Cg: 500 pF.
Jj, Jg: BNC Connectors.
Ly, Lg, L3, L4, Ls, Lg, Ly
For Frequency Range of:
200-500 Mc/s—Two Turns, 1/2 inch Dia., Spaced 3/8 inch,
Silver-Plated #14 Wire.
500-1000 Mc/s—One Turn, 1/2 inch Dia., Silver-Plated
#14 Wire,
RFC;, RFCg: Ohmite Z-450 RF Chokes, or equivalent.
V: RCA-4028A

L3 ‘-4% s s Lyw‘!
c"?é | ::174 cazf oy

——
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CATHODE-DRIVE SERYICE

Average Constant-Current Characteristics

4028A
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4028A

Typical Oscillator Power Output as a Function
of Variations in Heater Voltage

DC PLATE MA.

AT 100% POWER OUTPUT:
DC PLATE-TO-GRID VOLTS=200

=25

TTTT]
111

1

125}

100

~
1]

— =T

=

n
L

= = =
.’

POWER OUTPUT —PER CENT
o
o

Il $

5 4 5 & 71 8
HEATER VOLTS

S0S-—-N

Plate-Seal Temperature as a Function of Ambient

E¢+6.3 VOLTS

Temperature With Lumped-Constant Circuit
1

LUMPED=-CONSTANT SOCKET.

1

1

245

1 1 ; L
sins* t : 15011
gg 1251
l:_,gns_ HH 100
o , -
E o } i
t T B 1 |r
45 H i +1
[ .5 2 25 3
PLATE DISSIPATION—WATTS
92Cs-11488
— e e e
‘/,/? RADIO CORPORATION OF AMERICA DATA 5
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1626
TRANSMITTING TRIODE

Por oscillator applications requiring unusuall tadl 7!
Heater? Coated Unipotential Cathode
voltage 12,6 a-c or d-¢c volts
Current 0.25 amp.
Amplification Facto
Direct lnterelectroao cunclnnus:
Grid to Plat put
Grid to Ca!hode 3 2 (134
Plate to Cathode . W put
Max imum Overall tLength $-1/8° |
Maximum Seated Height 3-9/16"
Maximum Diameter 1-9/16°
8uld ST=-12
Base S$mall Shell Octal 8-Pin, MICANOL®
MAXIMUM CCS RATINGS and TYPICAL OPERATING CONDITIONS
CCS = Continuous Comsercial Service
R-F POWER AMPLIF|ER & OSCILLATOR -Cilass C Telegraphy
Fey-down conditions per tude witdout sodulation ##
D=C Plate Voltage 250 max, volts
0-C Grid voltage ~150 max., voits
9-C Plate Current 25 max. ma,
D-C Grid Current 8 max. ma.
Plate Input 6.25 max., watts
Plate Dissipation 5 max. watts
Tygical Operationt
-C Plate Voltage 250 volts
-70 volts
9-C Gria voltage® 13000 ohms
c 2300 ohms
Peak R-F Grid voltage 105 volts
0=C Plate Current 25 ma.
0-C Grid Currgnt" S approx. ma,
Drivln% Power o.5a prox. watt
Power OQutout rox, watls
O |n circuits where the cathode is not directly connected o the heater

.
the potential difference between heater and cathode shoulo be kept as
low as possible.

#fModylation essen!lally negat ive may be used if the positive peak of the
nudlo—freguency envelope does not exceed 1158 of thecarrier conditions.

'Obtalned rom fixed supply {-70 by grid resistor {13000}, or cathode
resistor (233) or oy cmlnatlon methods. When the 1626 Is used in
the final ampl-rler or a preceding stage of a transmitter designed for
break—-in operation and oscillator keying, a small amount of !‘xed bias
must be used to maintain the plate current at a low value. th plate

o VOIts of 250, a fixed bias of at least -35 volts must be used.

Subject to wide variations as explained on sheet TRANS. TUBE RATINGS,

s R ke
egistered tra:uar Data on operating frequencies for
/° MAX, the 1626 are ?'“" on the sheet
TRANS. TUBE RATINGS vs FREQUENCY,

's’le”"‘- BOTTOM VIEW OF
SOCKET CONNECT I0MS

3%
MAX,

$T12 BUL

A= PLANE OF ELECTRODES

Pin 1 -Mo Conneulon
92C-8133 P!n 2 = Heate

Pin 3-Hale
Pin a - No Connectlon

Pin & 206 Lonnect
in 6 —Ho Connection
A ——t Pin 7 - Heater
SMALL SNELL Pin 8 - Cathode
OCTA|
0ot TR TUBE MOUNT ING POSIT 1N
VERTICAL Or HORIZOWTAL
MARCH 15, 1941 TENTATIVE DATA

RCA RADIOTRON DIVISION
BEA MANUFACTURING COMPANY. INC.



1626
TRANSMITTING TRIODE

AVERAGE PLATE CHARACTERISTICS

Ve 626 |
Cq212.6 VOLTS

17y,
1LV
(/[

/ ;7,) 4
/ // // 1/7' o

LIPS AL
° e /{ 4:24/ 800

m..w...

b4

NN

Nk
=

A
a

N
N

N
N

| TYPICAL CHARACTERISTICS
T

T 1 Ll
{ TYPE 1626
—€g=12.6 VOLTS

[
C

S 3 OJ
Vog b

T
I~ TS $cdean
“-; 4
+Ig
[ 50 100 180 “
PLATE VOLTS ( >
92C- 6217

GRID MILLIAMPERES
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| MARCH 15, 1941 "92C-6216,
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4037 A

High-Mu Triode

OCTAL-BASED PENCIL TUBE

For RF-Power-Amplifier, Oscillator, and
Frequency-Multiplier Applications at Altitudes
up to 100,000 Feet Without Pressurization

Replaces Type 2C40A in Most Applications

ELECTRICAL
Heater, for Unipotential Cathode
Voltage (AC or DC). . . . . .. .. ... 6.3110% v
Current at 6.3 volts, . . . .. .. ... 0.145 A
Cathode warmup Time to reach 80 percent of
Typical oscillator power output . . . . . 10 max s
Operating dc plate current, . . . . . o0 15 max s
Amplification Factor. . . . . om0 140 3 30
Transconductance for dc plate llA 18
and dc plate volts = 250. 5500 rmhos
Direct Interelectrode Capacltances (Approx )
Gridtoplate . . . . . . ..o ... . 1 pF
Grid to cathode . . . . .. . .. ooy 8 pF
Plate to cathode. . . . e v v+ o 0.05 max pF
Cathode to rf cathode termmal ..... . 100 pf
MECHANICAL
Operatiing) Posliitlions Teae s Mol s S m 1 1 B 1S e Any
Maximum Overall Length. . . . . . ... .. .. .. 3.125 in
Maximum Diameter. . . . . . .. .. ... 1.312 in

Base. . .Small H-Wafer Octal 6-P|n (JEDEC erm I. No B6-108)
Terminal Connections BOTTOM VIEW

Pin 1-Do Not Use
Pin 2~ Heater
Pin 3 - Cathode
Pin 5- Cathode
Pin 7 -Heater
Pin 8- Cathode
KR - Cathode rf terminal
(Cylinder adjacent
to base)
G-Grid {Flange between
insulator sections)
P~ Plate (Cy!inder adjacent
to upper insulator section)

THERMAL
Plate Seal Temperature. . . . . . . .. .. .« . |75 max O

CLASS A| RF AMPLIF{ER
Naximum CCS Ratings, Absolute-Maximum Values up to 2000 Mc/s
For Altitudes up to 25000 ft

DC Plate voltage. . . . . .. .. ... e c oo .. 300 ¥

DC Grid Voltage . . . . . . 600000 Gloooao =100 v

DC Plate Current. . . . . . . .. ... ...... 25 mA
—— v ——

(B RADIO CORPORATION OF AMERICA DATA |
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4037A

Plate Dissipation®. . . . . + . . .« o . v .0 .. 6.25 1 ]
Peak Heater-Cathode Voltage
Heater negative with respect to cathode . . . . 80
Heater positive with respect to cathode . . . .  J

- -

Maximum Circuit value
@rid-Circuit Resistance . . . . . . . . . . ... .5

RF POWER AMPLIFIER AND OSCILLATOR — CLASS C TELEGRAPHY
Key-down conditions per tube without amplitude wodulation®
Max imum CCS Ratings, Absolute-Maximum Values up to 2000 Mc/s
For Altitudes up to 25000 f1

DC Plate Voltage., . . . - « . & ¢ ¢ v ¢ v o o o s 380 ]
DC Grid Voltage . . . « « + « « » & e e e =100 v
DC Plate Current. . . « v v ¢ ¢ o ¢ o o s ¢ ¢ ¢ 0 25 wA
DC Grid Current . . . . & ¢ v ¢ o ¢ o ¢ a0 v o 8 m
Plate Input . . . . . d% o8 a8 o 56000 o 8 w
Plate Dissipationd. . . « . v o ¢ s ¢ o o ¢ s » » 828 ]
Peak Heater-Cathode Voltage

Heater negative with respect to cathode . . . . 90 ]

Heater positive with respect to cathode . . . . % v

Typical CCS Operation
As oscillator in cathode-drive cirecuit
At 500 2000 3000 Mcla
DC Plate-to-Grid Voltage. . « . . . . . 262 252 252
DC Cathode-to-Grid Voltage® . . . . . . {2 2
DC Plate Current. . . . . Sl el - 23 23 25

DC Grid Current (Approx.) . . . « . . .
Usefu! Power Output (Approx.) . . . . . 3 0.‘5 0. l

As rf power amplifier incathode-drive cireuit at 500 Me/s

1 ¥ ey

DC Plate-to-Grid Voltage. . . . . « ¢« + « » . . « » 326 v
DC Cathode-to-Grid Voltage° e B o s o s nn ke M v
DC Plate Current. . . . . e OO TN 0 oo e g L)
DC Grid Current (APProx.) . . v o« s o o o o o = o « 7 ®A
Driver Power Output Approx.; oflo 5% o gid 875 . 2 v
Useful Power Qutput {Approx. PP § [ ]
Maximum Circult Yalwe
@rid-Circuit Resistance . . . . .. ... ....., &1 W

PLATE-MODULATED RF POWER AMPLIFIER — CLASS C TELEPHONY
Carrier conditions per tube for use witha max modulation factor of 1
Maximum CCS Ratings, Absolute-Maximum Values up to 2000 Mc/s

For Altitudes up to 25000 ft

DC Plate Voltage. . « + &« ¢« o v v o o o o o s o . o 275 L
DCGrid Voltage . . . + . ¢« v v ¢ o ¢ v e v o oo . =100 y
DC Plate Current. « . ¢ 2 < ¢ ¢ o ¢ s o0 s s 00+ 22 w
DC Grid Current . . . . . . . 898 00 0 o 0 0 00 8
e e ———
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Plate Input . e B el DaeY S ars B ae g W
Plate Dissipation®. . . . . . . . . . . ¢ . o .« ¥.2 w
Peak Heater-Cathode Voltage

Heater negative with respect to cathode . . . . . 80 v

Heater positive with respect to cathode . . . . . 80 v

Maximum Circuit value
@rid-Circuit Resistance . . . . . . .. .. ..., . Ql W
CHARACTER ISTICS RANGE VALUES
Note Min Nax

Heater Current. . . . . . . . . .. I 0.130 0.160 A
Direct Interelectrode Capacitances

Grid toplate . . . . . . . ... = 0.8 1.3 uF

Grid to cathode . . . . « . « « v = 1.5 2.1 uF

Plate to cathode. . . . « . « . . = - 0.05 uf
Heater-Cathode Leakage Current

Heater negative with

respect to cathode. . . . + . . 1,2 - 50 7y
Heater positive with
respect to cathode. . . . . . . 1,3 - 50 A

Reverse Grid Current. . 3 ow Y - I A
Amplification Factor. . . . . ... I,5 22 38
Transconductance. . . . IR &1 & 1,6 4000 7000 umhos
Plate Current glg e . 1,6 13.5 24.5 A
Plate Current (2) . . . . . .. .. I,6 - 55 A
Power Output. . As s @b e L@ 0uliE | ]

Note 1: With 6.3 volts ac or dc on heater.

Note 2: With 100 volts dc between heater and cethode, hester negative
with respect to cathode.

Note 3: With 100 volts dc between beater and cathode, heater positive
with respect to cathode.

Note 4: With dc plate voltage of 250 volts, dc grid voltage of -2.5
volts, grid resistor of 0.5 megohm.

Note 5: With dc plate-supply voltage of 250 volts, cathode resistor of
200 ohms, and cathode bypass capacitor of 1000 microfsrads. °

Note 6: 'iih dc plate voltage of 250 volts and dc grid voltage of -25
volts,

Note 7: With dc plate voltage of 250 volts, grid resistor adjusted to
give a dc plate current of 25 nil‘innperns in a cavity-type
oscillator operating at 1800 ¢ 25 megecycles per second.

L applications where the plate dissipetion exceeda 2.5 watts, it is
important that a large area of contect be provided between the plate
:yTinder and the terminal to provide adequste heat conductiom.

Modulation essentinlly negative may be used if the positive :llk of
the audio-frequency envelope does not axceed 115 percent of the car-
rier conditions.

€ Obteined from grid resistor.

SPECIAL TESTS AND PERFORMANCE DATA
Low-Pressure Voltage Breakdown Test
This test (similar to MIL-E-1D, par. 4.9.12.1) is periodically
performed on a sample lot of tubes. Tubes are tested in e
chamber at an air pressure equivalent to an altitude of 25,000
feet. Breakdown should not occur when a 60-cycle rms voltage
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of 500 volts is applied between the plate cylinder and grid
flange.

Low-Frequency Vibration Performance

This test (similar to MIL-E-1D, par. 4.9.19,1) is performed
on a sample lot of tubes from each production run under the
following conditions:

Heater voltage of 6.3 volts, dc plate-supply voltage of 250
volts, grid voltage of -2.5 volts, and plate load resistor of
10,000 ohms. The tubes are vibrated in a plane perpendicular
to the tube axis at 25 cycles per second at an acceleration of
2.5 g. The rms output voltage across the plate load resiator
&8 a result of vibration of the tube should not exceed 100
millivolts.

High~Frequency Vibration Performance

This test (similar to MIL-E-1D, par. 4.9.19.2) is performed
on a sample lot of tubes from each production run. The tube
is vibrated perpendicular toits axis, with no voltages applied
to the tube, Vibration frequency is 40-60c/s and acceleration
is 10 g. At the end of this test, tubes should not show tem-
porary or permanent shorts or open circuits and should meet
the following limits:

Heater-Cathode Leakage Current . . . . . . 60 max ph

For conditions shown under Charscteristics Range Valaes
Notes 1,2 and 1,3.

Low=-Frequency Vibration (riu) e e e e s =« 100 max ay

For conditions shown above under Low-FrequencyVibration
Performance.

fransconductance. . . . . . . . . . . . . . 3800 min pumhos

For conditions shown under Characteristics Range Values
Notes 1,5.

Shorts and Continuity Test

This test (similar to MIL-E-1D, par. 4.7.3) is performed on
all tubes from each production run. Voltage applied between
adjacent elements of the tube under test should be between 20
and 70 volts dc or peak ac. Plate and cathode terminals are
tied together and connected to the grid terminal through the
shorts test equipment. Tubes are tapped with a rubber tapper
three times in each of three mutually perpendicular directions,
If a short indication is obtained, the tapping cycle is re-
peated two times for verification. Acceptance criteria is
based on the "Resistance vs. Time Duration"” curve shown in
par. 4.7.7 of MIL-1-D, Amendment 5.

Glass Seal Fracture Tests
Fracture tests are performed on aample lots of subassemblies
during manufacture.

1. Tubes (prior to final assembly) are placed on supports
spaced 15/16 * 1/64 inch apart with the grid flange centered

DATA 2 RADIO CORPORATION OF AMERICA
Electronic Components and Devices Harrison, N. J.



4037A

between these supports. Tubes should withstand gradual appli-
cation, perpendicular tothe tube axis, of a force of 30 pounds
upon the grid flange without causing fracture of the glass
insulation.

2. Tubes (prior to final assembly) are held by clamping to
the cathode cylinder. Tubes should withstand gradual appli-
cation of a torque of 12.5 inch-pounds upon the plate terminal
without causing fracture of the glass insulation.

Dynamic Life Performance

This test (similar to MIL-E-1D, par. 4.11.3.2) isperformedon
a sample lot of tubes from each production run to insure high
quality of rf performance. Each tube is life-tested in a
cavity-type oscillator at 500 t 15 Mc/s under the following
conditions:

Heater voltage of 6.3 volts, plate-supply voltageof 300 volts,
cathode resistor adjusted to give adc plate current of 25 mA
and value recorded, heater positive with respect to cathode
by 100 volts, and plate-seal temperature of 175° C min.

At the end of 500 hours, the tube should not show permanent
shorts or open circuits and will be criticized for the total
number of defects in the sample lot and for the number of
tnbes failing to meet the following limit.

Power Output. . . « « . ¢« . . . . . . 40 . 0.2 min ¥

For conditions shown under Cheructeristics Range Values
Notes 1,7.

OPERATING COMSIDERAT 1 ONS
Mechanical

The maximum plate-seal temperature of 175° C is & tube
rating and is to be observed in the same manner as other
ratings. The temperature of the plate seal should be measured
on the plate seal. The temperature may be measured with tem-
perature-sensitive paint, such as Tempilag. The latter is
made by the Tempil Corporation, 132 W. 22nd Street, New York 11,
N. Y., in the form of a liquid or stick.

The mounting for the 4037A in cavity-type circuits should
support the tube by the cathode cylinder which should make
firm contact to the cavity surface. Connections to the grid
flange and plate cylinder must be made by contacts with flexi-
ble leads to allow for variations in tube dimensions and
eccentricities of the tube structure. In addition the plate
connector should make firm, large-surface contact and be capa-
ble of conducting heat so that the plate-seal temperature will
not exceed 175° C under any operating conditions. Contact
should not be made to the 0.230-inch cap at the plate-terminal
end of the tube as indicated on the Dimensional Qutline.

Electrical

The cathode should preferably be comnnected to one side of
the heater. When, in some circuit designs, the heater is not
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4037A

connected directly to the cathode, precasutions must be takena
to hold the peak heater-cathode voltage to the maximum values
shown in the tabulated data.

DIMENS |ONAL OUTLINE
'23°|:u A“.’Ax'_fi-- p-— I

312 MAX.
PLATE TERMINAL 375 +.005
.250 £.005 018 —» e— l’
567 MAX. DIA. 835 £.020
GRID TERMINAL
82 £.005 oA jo- 035 MAX. |
= =
.750 MaXx. DIA, le— #
375 £.015
CATHODE RF TERMINAL &
1.025 £.005 OIA. =
490 3 OI8
120 & 00 DIA: o | 1
SKIRT 160 £05 |
JEDEC GROUP | -380 & .0%0
No.B6-108 1
132 MAX. mA.—c‘ o=
STIPPLED REGION (NOTE () pa—

OIMENSIONS IN INCHES

Note ¢ Keep all stippled regions clear. Donot allow con-
tacts or circuit components to protrude into these areas.
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4041

Traveling-Wave Tube

Frequency Range 8 to 12 GHz
Integral Periodic-Permanent-Magnet Type

ELECTRICAL

Heater, for Unipotential Cathode:
Voltage (acorde). . e v 00 vee. 6.3+5% \4

Current at 6.3 volta, . ...,
Starting Current . ......

Minimum Cathode Heating Time
Frequency Range .........
Cold Insertion Loss ...« ...
Input VSWR . . . . ce i et vennninn
Output VSWR ....... et Vet

Gain, §mall Signal

(at 0.1 W output) 8.0 to 12GHz . .

MECHANICAL

Operating Position .......

Maximum Dimensions:
Overall Length .......
Height . ......00000
WidthWt RIS % s Sk pers
Shgll Diameter . .. .....

Connectors:
RFInput .....cc0....
RF Output ...... ...
Terminal Leads .......

Weight (Approx.) ........

RF POWER AMPLIFIER

0.7 A

Must never exceed 4
amperes, even momentarily

Eve Bis 3 minutes
B 3 F 8to 12 GHz
B 60 dB
2.5:1 max.
2.0:1 max.

34 min. dB

cecesvcccsaceses Any

EEE s i nene 15 max. in
eeeecesases 3.25 max. in
ceseseesas 2.20 max. in
RL8W G e .05 in

eeeceee.. Type TNC Plug
« . Special Flange Coupling
.« See Dimensional Outline
e ST e 840 b

Maximum Ratings, Absolute-Maximum Values

DC Collector Voltage . .e.eeeeeeeeee
DC Helix Voltage . « c cceveeocvaecen
DC Grid-No.2 Voltage .. ccecoeoeceeoe
DC Collector Current + e av e ceeeceeeaes
DC Helix Current « o o oo o e v
DC Grid-No.2 Cwrrent . .....
RF PowerInput . .........

3000 max. V
2950 max. V
2000 max. V
15 max. mA
2.5 max. mA
0.1 max. mA
1 max. mW

“e e e
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Typical Operation at 10 GH2

DC Collector Voltage ..... et essansass 3000 v
DC Helix Voltage .. ... . Geb sbme s s ead 2800 v
DC Grid-No.2 Voltage « o cvcooecocsncss 1800 v
DC Collector Current <. oo oo SRy e 12 mA
DC Helix Current .. ... o @ BTG B DeE 0.5 mA
DC Grid-No.2Cwrrent <o coc o coooosoess 0 mA
Input VSWR .. i ceeetconcnccacaascs 2.0:1

Qutput VSWR . ..« .0 v s sewnte iSOt Le 1.5:1

RF PowerInput . ...... SO BEIEE S bin 1to 10 mW
Saturated Power Output . .. o cooeeeeeeen 1.5 v

CHARACTERISTICS RANGE VALUES
Note Min. Max.

Heater Current . o . o o e e a0 0 nun 1 0.5 1.1 A
DC Collector Voltage .. .. ... “ 2,3 2600 3000 V
DC Helix Voltage « . « e cae0s e . 2,3 2600 2950 V
DC Grid-No.2 Voltage « . v oo 3 1600 2000 V
DC Collector Current « o500 3 8 15 mA
DC Helix Current . ..oeeeces 3 0.1 2.5 mA
DC Grid-No.2 Current ........ - 0 0.1 mA

Note 1: With heater voltage of 6.3 volts.

Note 2: Normally the tube is operated with the helix voltage
equal to the collector voltage.

Note 3: Specific operating value is supplied with each tube.

OPERATING CONSIDERATIONS

The magnetic field required to focus the electron
beam in the 4041 is supplied by integral periodic per-
manent magnets. Although the periodic-magnet structure
is difficult to demagnetize, and has little stray field,
care should be taken to prevent the presence of any
appreciable external transverse magnetic field which
might cause defocusing of the electron beam within
the tube. Magnetic material should be kept at least
eight inches away from the tube.

Impedance match between the 4041 rf power output
and the load should have a voltage standing wave ratio
(VSWR) no greater than 4:1. With VSWR’s in excess of

i
I
:
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4:1, oscillations may occur causing permanent damage
to the tube. Tubes should not be operated without a
termination.

Conduction cooling on the tube is necessary when-
ever collector current is flowing. Failure to observe
this precaution may result in permanent damage to the
tube.
The power supply should incorporate a helix-current
overload protective device to prevent damage to the
tube in the event of loss of collector voltage. Such a
condition would cause the entire electron beam current
to flow to the helix and thereby overheat that electrode.
If it is desired to remove all voltages by a single con-
trol, the time-constant values of the power supply
should be chosen so that the grid No.2 voltage decays
faster than all other voltages (except the heater voltage).

Mounting. The 4041 may be mounted in any position
by means of clamps around the specified areas shown
on the Dimensional Outline.

Electrical connections are made to the 4041 by
means of the six leads. These color-coded, flexible,
insulated leads are identified on the Dimensional Out-
line. The rf input is made to a type TNC male plug on
the tube, the rf output is by means of a flange coupling
and a transition piece (see Dimensional Outline). The
collector is connected to the capsule and is normally
grounded.

The rated values for collector voltage, helix volt-
age, and grid-No.2 voltage are high enough to be dan-
gerous to the user. Care should be taken during adjust-
ment of circuits, especially when exposed circuit parts
are at a high dc potential.

Starting Procedure

Voltages should be applied to the 4041 in the
following sequence: Apply the rated heater voltage
and allow tube to warm-up for 3 minutes minimum. Then
apply the collector voltage as specified on the tube
label. Next, apply the helix voltage as specified on

m@m Electronic DATA 2
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the tube label. Finally, increase the grid-No.2 voltage
in a few milliseconds to obtain the collector current
specified on the tube label. The three power supplies
can be controlled by one switch provided there is a
sufficient delay in application of the grid-No.2 voltage
to allow the collector and helix voltages to stabilize
first.

Turn-0Off Procedure

To turn off the tube, remove the electrode voltages
in the following sequence: First reduce the grid-No.2
voltage, then remove the helix voltage, collector volt-
age, and heater voltage in that order. The three power
supplies can be controlled by one switch provided the
grid-No.2 voltage decays faster than the collector and
helix voltages.

FLEXIBLE LEAD COLOR CODE (See Dimensional Outline)

Yellow: Heater-Cathode
Brown: Heater

Green: Grid No.1

Black: Collector (Ground)
Orange: Helix

Blue: Grid No.2 (Anode)

m@m Electronic DATA 2
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OIMENSIONAL OUTLINE (Front View)

. 220

MAX.
1.79
ho— DIA,
MAX. 4 HOLES
.166 £ 008
‘ DIA. THRU
2094.08 1

| 2 HOLES
SLOT .1285 % .0003 DIA.

18 MAX.
[ [ ] 1.04.03
‘ J 21240
4600
+125

DIMENSIONS IN INCHES
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DIMENSIONAL OUTLINE (Side View)

B!
|

--J\
RF OQUTPUT

FLANGE
(SEE NOTE) L \

PHANTOM LINES
062 TYP, —=] |t >DENOTE TUBE
_ CLAMPING POSITIONS
]
L

—el—

006
4.08
A =
- b
RF INPUT ; \
MALE TNC
CONNECTOR i
: NOTE TU
% e CLAMPING POSITIONS,
[ i
he—3.25 MAX.

6 FLEXIBLE LEADS
MIN. LENGTH — 4 INCNES

E (SEE COLOR CODE)

WRLN—2489

DIMENSIONS IN INCHES

Note: RF output flange requires use of a transition piece
(Waveline Type 60083, or equivalent) if matching to
standard waveguide flange.
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e -
! Traveling-Wave Tube
|
HELIX-TRANSMISSION-LINE TYPE
| FREQUENCY RANGE INTEGRAL PER!0DIC~
| 1—2 Gc (L-Band) PERMANENT-MAGNET TYPE
| Electrical:
| Heater, for Unipotential Cathode:
Voltage (ACorDC) v v ¢« ¢« v o 0w e -+ . 6.3%t5%5 volts
Current at heater volts 3 6.3 . ... . 1.75 amp
Starting Current . . . . . . . Must never exceed 4 amperes,
even momentarily
] Minimum Cathode Heating Time . . . . . . . 3 minutes
| Frequency Range. « « « « « « « o « 0o a€ 1to2
| Cold Insertion LOSS. o « « « « « « o o « €0 db
| Thermostatic Switch:
Current rating:
At 125/ volits 88, 7' G 8 W™ O E aE e @B @ & 6 amp
At] 240Rvollitswed o L oa B S d b A A e 5 3 amp
| Input VSWR . . . o . v o oo oo L. 0oL 1.8:1 max.
; UUtpUtSVEWRINCRE RIS Sl BN e e i 1.8:1 max.
| Mechanical:
Operating Position . . . . . e BB . e RLEG R sk (Any
Maximum Overall Length . . . . « . . . . oo .. .. . 20.50"
Maximum Height . . . . . . . . e s e s e s e e e« o 3.875"
MaximumBWildth- . REEE Sage) BN Chcl e B e £ b B s A SNisY
Maximum Shell Diameter « « . « & « ¢ v ¢ v o v o o o « 1.625"
Weight (ApproX.} « « o ¢ < ¢ e e e v e v v« o« o« « o 6.5 pounds
Connectors:
RF bnput « « o o o v o v v o« .. .Type N Plug (UG-18 B/U)
RF Qutput. . . . . A S Type N Plug (UG-18 B/U)
Terminal Leads . . . . See accompanying Dimemsional Outline
Thermal :
Collector Temperature® . . . . . ... ... 225 max. °c
Air Flow into Radiator « « « « « ¢ o v « o . 25 min. cfm
| RF POWER AMPLIFIER
3 Maximum Ratings, Absolute-Naximum Values:
3 DC Collector Voltage « « « v o v o « « « o « 4 - 3000 volts
| DC Helix Voltage « v « v v ¢ ¢ o oo oo v oo« 2500 volts
| OC Grid-No.2 Voltage « o o « o « o s s « v « = » 1700 volts
| DCl Colllector Current s = o 8 & « e e « % < 80 ma
DC Helix Current . « . . . TR AP e e b | ma
| DC Grid-No.2 Current « v v v v ¢ o o v o o o o & 1 ma
| RF Power | (IMDUR wwei % & & dwdude urdl Ju . s b L § watts
|
i ® The thermostatic switch will open when collector temperature exceeds 2250¢.
-
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Typica) Operation at |.YGec:

DC Collector Voltage « « o+ o « s o o « o « « o » 2200 volts
DC Helix Voltage « « v v v v v s s s v o s o o« 2200 volts
DC Grid-No.2 Voltage « « « « o v s o o « « « « » 1500 volts
G @GHER QRGN of ofo®ol o & ool ol oot o6 70 ma
DC Helix Current v v v v o « ¢ o e ¢ o e o o « . 0.25 ma
DCRGRId=NOT2XCUlGrentite e el o T omerre & 1o i o B (0525 ma
GaliinNatSI0AWattsINS 5 bl e Cnerer o £ b e I B db
Saturated Power OUtPUL « « o o ¢ ¢ o o o o o o « 13 watts

CHARACTERISTICS RANGE YALUES
Note HNin. Nax:

Heater Current . + & v & v v o o & & 1 - 2 amp
DC Collector Voltage . « = « « « « « 2,3 1800 2500 volts
DC Helix Voltage « « o« v « o « o« « .« 2,3 1800 2500 volts
DC Grid-No.2 Voltage « « « « « « « 3 1150 1600 wolts
DC Collector Current v « « « v « & 3 60 75 ma
DC Helix Current « « v ¢ o o 5 o o & 3 - 1.1 ma
DC Grid-No.2 Current « + v « v o « & - - 1 ma

Note 1: With heater volts = 6,3,

Note 2: Normally the tube is operated with the helix voltage equal to the
collector voltage.

Note 3: Specific operating value is supplied with each tube,

OPERAT ING CONSIDERAT!10NS

The magnetic field required to focus the electron beam [n
the 4053 is supplied by integral periodic permanent magnets.
Although the periodic-magnet structure is difficult to de~
magnetize and has Iittle stray field, care should be taken to
prevent the presence of any appreciable external transverse
magnetic field which might cause defocusing of the electron
beam within the tube. Magnetic material should be kept at
least eight inches away from the tube,

Impedance match between the 4053 rf power output and the
load should have a voltage standing wave ratio (VSWR} no
greater than 2:1. With VSWR's In excess of this value,
oscillatlons may occur causing permanent damage to the tube,
Tubes should not be operated without a termination,

Forced-air cooling of the collector is necessary whenever
collector current is flowing. Fallure to observe this pre—
caution may result In permanent damage to the tube., It is
recommended that the forced-alir cooling be applied when the
heater power is applied,

A thermostatic switch is mounted on the collector of the
4053 which opens when the collector temperature exceeds a
safe 1imit, 1t is recommended that the thermostatic switch
be used in an Interlock circuit in the power supply for the
collector, helix, and grid-No.2 voltages. The thermostatic
switch will carry 6 amperes at 125 volts ac or 3 amperes at
240 volts ac.

——
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The power supply should incorporate a helix-current over-
load protective device to prevent damage to the tube in the
event of loss of collector voltage. Such a condition would
cause the entire elactron beam current to flow to the helix
and thereby overheat that electrode. |f it is desired to remove
all voltages by a single control, the time-constant vajues of
the power supply should be chosen so that the helix voltage
decays faster than the collector voltage.

As the grid-No.2 voltage increases from zero to the operat-
ing value, the helix current may reach as high as 10 ma in
the vicinity of 200 to 600 volts on grid No.2, then will fall
below 2 ma at the proper operating grid-No.2 voltage. The
helix supply should have adequate regulation to handle this
transient during the turn on procedure. |In order to protect
the tube, the helix supply should also have an interlock to
open the circuit if the helix current exceeds 3 ma longer than
a few mi| |iseconds.

KNounting. The 4053 may be mounted in any position by
means of bolts through elther set of holes in the two mounting
blocks.

Electrical connections are made to the 4053 by means of
the seven leads. Thesecolor-coded, flexible, insulated leads
are identified on the Dimensional Outline. RF input and
output connections are made totype N plugs (UG-I8 B/U) on the
tube (see Dimensional Outline). The collector Is connacted
to the capsule and is normally grounded.

The rated values for collector voltage, helix voltage,
and grid-No.2 voltage are high enough to be dangerous to the
user, Care should be taken during adjustment of circults.
especially when exposed circuit parts areat ahigh dc potential,

STARTING PROCEDURE

Voltages should be applied to the 4053 in the following
sequence: Apply the rated heater voltage and allow tube to
warm-up for 3minutes minimum. Then apply the collector voltage
as specified on the tube label. Next, apply the helix voltage
as specified on the tube label. Finally, increase the grid-
No.2 voltage in a few milliseconds to obtain the collector
current specified on the tube label. Thethree power supplies
can be controlled by one switch provided there is asufficient
delay in application of the grid-No.2 voltage to allow the
collector and helix voltages to stabdbilize first.

TURN-OFF PROCEDURE

To turn off the tube, remove the electrode voltages in the
following sequence. First reduce the grid-No.2 voltage, then
remove the helix voltage, collector voltage, and heater voltage
In that order. The three power supplies can be controlled by
one switch provided the grid-No.2 voltage decays faster than
the collector and helix voltages.
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DIMENS | ONAL OUTLINE
3.125 3.875 _
il MAX, ‘ﬂ
1.625 3|8FL|5();(IBLE LEADs i ==
“3‘.‘}-1'_ S CoLoR, conelt MAX.
T

@

11

4.600
£ 050 2

ONNECTORS
(UG 188

T I
| \—l— oUTPUT

; 10.860 .
2'2;.'):((‘) i £126
] .
i P!
2.400
' 1 £.020

75 DEEP
‘4 H

HOLES

¥
.228

— £.015 DIA.
4 HOLES

‘ 9.360¢.280

2.125
MAX,

S,

4 FLEXIBLE LEADS
?‘— 18 INCHES LONG ——
|

SEE Ci R DE
JL OLOR CO!
92Cs~12587RI
OIMENSIONS N INCHES
COLOR COOE OF LEADS
HEATER . . . . « « + o « & &« . Brown
HEATER, CATHODE, GRID Ne.! . . Yellow
HELIX. . . . . . « .+ « « s« . . Orange -
GRID NO.2. . . . ¢ & ¢ ¢« o o o Blue
COLLECTOR, SHELL . . . . « . . . Black
THERMOSTATIC SWITCH (2). . . . . White
T —
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Traveling-Wave Tube

Frequency Ronge 1.

7 to 2.7 GHz

Integral Periodic-Permanent-Magnet Type

ELECTRICAL
Heater, for Unipotential Cathode:
Voltage (acorde) ..... ve.. B8.315% \'
Current at 6.3 volts. . . . ... .. 1.75 A
Starting Current . . . s s ¢ s s . Must never exceed 4
amperes, even momentarily
Minimum Cathode Heating Time . . . 3 minutes
Frequency Range . ...........L7t0 2.7 GHz
Cold Insertion Lo8s .« ....«. 60 dB
InputVSWR............... 1.8:1 max.
Output VSWR . ...... RPN, 1.8:1 max.
Noise Figure . . . . . RERREpS 30 max. dB
Gain (at 20 W output).
18t024GHzZ.. .0 c00sene 30 min. dB
24t027GHz . .....c000 29 min. dB
Gain (at 16 W output)
1.8t027GHz . . .. v v vu s 30 min, dB
Gain (at 17 W output)
1.7t018GHz . . .. ....... 29.5 min. dB
Gain Compression (referenced to 5 W)
at 10 Woutput . . ..c0o0.0u. 1 max. dB
at 20 W output
18t024GHz......... 3 max. dB
24t027GHz ... ..o 4 max. dB
at 17 W output
1.7t01.8GHz . . .. ..... 4 max, dB
Phase Sensitivity (with
Beam-Voltage Variation) . ... 2 max. o/v

Bandwidth Flatness (over a

15-MHz segment) ....... ‘o

MECHANICAL
Operating Position . .. vsv0 o
Maximum Dimensions:

Overall Length ........ .

Height . ........0.. .00

Width . . . . v sas mimm e

Shell Diameter . . . .. ....
Connectors:

RE Input’ . . i ® o e

0.02 max. dB/MHz

18
3.88

in
in
3.12 in
in

. 3.62

.Type N Plug (UG-18 B/U)

RF Qutput....... e+ ss0s. Type N Plug (UG-18 B/U)
Terminal Leads . ......... See Dimensional Outline
Welght (Approx ) 6.5 1b
——— =
m@ Electronic DATA 1
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RF POWER AMPLIFIER

Absolute-Maximum Ratings
DC Collector Voltage ... .. ..

DC Helix Voltage . . . . «

DC Grid-No.2 Voltage . ..

DC Collector Current. . .

DC Helix Current . .. ....
DC Grid-No.2 Current .. ..

RF Power Input . . .

Typical Operation at 2.0 GHz

DC Collector Voltage . .

DC Helix Voltage . . . . . .
DC Grid-No.2 Voltage . . .

DC Collector Current. . .
DC Helix Current . . ...
DC Grid-No.2 Current .

Input VSWR . ... .. .
Output VSWR . A
RF Power Input . pe

Saturated Power Qutput .....

3000 max.
2500 max.
1700 max.
80 max.

3 max.
0.2 max.
5 max.

CHARACTERISTICS RANGE VALUES
Note Min.

Heater Current . .. . ...
DC Collector Voltage . .
DC Helix Voltage . . . ..

DC Grid-No.2 Voltage .. .

DC Collector Current . . .
DC Helix Current . . ...
DC Grid-No.2 Current . .

3
3

Note 1: With heater voltage of 6.3 volts.
Note 2: Normally the tube is operated with the helix voltage

equal to the collector voltage.
Note 3: Specific operating value is supplied with each tube.

OPERATING CONSIDERATIONS

1800

1800

1150
60

Max.
2
2500
2500
1600
75
1.1
1

<<<

mA
mA
mA

B
2% B33<<e =

<< <>

mA
mA
mA

The magnetic field required to focus the electron
beam in the 4054 is supplied by integral periodic per-
manent magnets. Although the periodic-magnet structure
is difficult to demagnetize, and has little stray field,
care should be taken to prevent the presence of any
appreciable external transverse magnetic field which
mlght cause defocusmg of the electron beam within

| ﬁ g@m Electronic
Components

DATA 1
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the tube. Magnetic material should be kept at least
eight inches away from the tube.
Impedance match between the 4054 rf power output

and the load should have a voltage standing wave ratio
(VSWR) no greater than 2:1. With VSWR’s in excess of
2:1, oscillations may occur causing permanent damage
to the tube. Tubes should not be operated without a
termination.

Forced-air cooling on the collector is necessary
whenever collector current is flowing. Failure to observe
this precaution may result in permanent damage to the
tube. It is recommended that the forced-air cooling be
applied when the heater power is applied.

The power supply should incorporate a helix-current
overload protective device to prevent damage to the
tube in the event of loss of collector voltage. Such a
condition would cause the entire electron beam current
to flow to the helix and thereby overheat that electrode.
If it is desired to remove all voltages by a single con-
trol, the time-constant values of the power supply
should be chosen so that the helix voltage decays
faster than the collector voltage.

As the grid-No.2 voltage increases from zero to the
operating value, the helix current may reach as high as
10 milliamperes with grid-No.2 voltage in the range of
200 to 600 volts, then will fall below 2 milliamperes
at the proper operating grid-No.2 voltage. The helix
supply should have adequate regulation to handle this
transient during the turn-on procedure. To protect the
tube, it isrecommended that an interlock be incorporated
in the helix supply to open the circuit if the helix
current exceeds 3 milliamperes longer than a few milli-

seconds.
Mounting. The 4054 may be mounted in any position

by means of bolts through either set of holes in the

two mounting blocks.
Electrical connections are made to the 4054 by

means of the five leads. These color-coded, flexible,
insulated leads are identified on the Dimensional

m@m Electronic DATA 2
Components 12-68
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Outline. The rf input and output connections are made
to type N plugs (UG-18 B/U) on the tube (see Dimen-
sional Outline). The collector is connected to the cap-
sule and is normally grounded.

The rated values for collector voltage, helix volt-
age, and grid-No.2 voltage are high enough to be dan-
gerous to the user. Care should be taken during adjust-
ment of circuits, especially when exposed circuit parts
are at a high dc potential.

Storting Procedure

Voltages should be applied to the 4054 in the
following sequence: Apply the rated heater voltage
and allow tube to warm-up for 3 minutes minimum. Then
apply the collector voltage as specified on the tube
label. Next, apply the helix voltage as specified on
the tube label. Finally, increase the grid-No.2 voltage
in a few milliseconds- to obtain the collector current
specified on the tube label. The three power supplies
can be controlled by one switch provided there is a
sufficient delay in application of the grid-No.2 voltage
to allow the collector and helix voltages to stabilize
first.
Turn-Off Procedure

To turn off the tube, remove the electrode voltages
in the following sequence: First reduce the grid-No.2
voltage, then remove the helix voltage, collector volt-
age, and heater voltage in that order. The three power
supplies can be controlled by one switch provided the
grid-No.2 voltage decays faster than the collector and
helix voltages.

FLEXIBLE LEAD COLOR CODE (See Dimensionol Qutline)
Brown: Heater

Yellow: Heater-Cathode

Orange:  Helix

Blue: Grid No.2 (Anode)

Block Collector (Ground)

m@m Electronic DATA 2
Components
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s
| DIMENSIONAL OUTLINE (Dlmensnons In Inches)
| pott—— 2,125 ——e] 3.875 .
MAX. MAX.
'-4;!.625 200 o le f":;’_,.

A.MAX. | +.025

Soooooo

SooomESE ok

e g

w
[
8
L Py

[

\J

¢
S+
g.

f

TYPE N (UG-i8 B/)
2 CONNECTORS
4 HOLES

.228 *.015
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|

i

1

} 10.860
‘ t.2%
]

|

|
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\

1.800
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1.08
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x
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| Iy,
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Heater, for Unipotential Cathode
Voltage (AC or DC) « o ¢ ¢ o o o 0 0 s o s s

Curre

Cathode Warmup Time (Average) to reach 80%
of operating power output as rf oscillator

nt at 6.3 volts . . « . .

High-Mu Triode

CERAMIC-METAL PENCIL TUBE

OPERAT ING FREQUENCIES UP TO 4 GHz AND ABOVE

For Plate-Pulsed Operationas a Power Amplifier, Oscillator, and

Frequency Multiplier in Compact Mobile and Aircraft Equipment
at Altitudes up to 50,000 Feet without Pressurization

ELECTRICAL

or amplifier « « o o ¢« ¢ o s o s o ¢ o o o
Amplification Factor . « « « + o« o ¢ v & o &

Transconductance, for dc plate mA = 35, dc
plate volts = 150, and cathode resistor

L T ¢ TS
Direct Interelectrode Capacitances®
Grid to plate. « o o o ¢ ¢ o o « o
Grid to cathode. « « o o o o o + &«

Plate to cathode « « ¢ « & o o &

Weight

MECHANICAL
Operating Position « + « + + « + + &

Dimensions and Terminal Connections.

Sockets

Heater ~ Terminals Cannector. « « »

Socket for operation up to about

550 MHz (Including heater-

.0.295

6.3 + 108 ¥
A

. 5 s
. 70

. 35000 pmho
. 2.0 oF
. 5.5 oF
. 0.08 max pf
“ s s e Any
e e 0.4 o0z

» « See accompanying

Dimensional Outline

. Grayhill® No.22-5,
or equivalent

terminals connector) . . Jettron® No.CD7010, or equivalent
TERMINAL DIAGRAM (Bottom View)

H -Heater
K - Cathode

P

G-Grid
P - Plate

<~ Indicetes a change.

RADIO CORPORATION OF AMERICA
Herrison, M. J.
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PLATE-PULSED SERVICE—Class C
Raximum Ratings, Absolute-Maximum Values Up to 4 GHz
For a maximum duty factor of 0.01

For Altitudes For Altitudes
up to 25,000 ft up to 50,000 ft

Peak Plate Voltage . . . . . 3500 max 2000 max v
Peak Plate Current . . . . . 3.0 max 3.0 max A
DC Plate Current . . . . . . 40 max 40 max mA
DC Grid Current. . . . . . , 15 max 15 max mA
Plate Dissipation® . . . . . 10 max 10 max W
Peak Heater-Cathode Voltage
Heater negative with
respect to cathode. . . . 60 max 60 max v
Heater positive with
respect to cathode. . . . 60 max 60 max Y

Typical Operation as Plate-Pulsed Oscillator at 3.3 @Hz
Fith duty factor of 0.001 and pulse duration of 1 us

Peak Plate Voltage . « « ¢ o 4 s ¢ ¢ o v s ¢ 0 o s &«
DC Plate Current « & & & o 4o ¢ v o ¢ o e s ¢ o o o s
DCGrid Current: « ¢ o o o 2 o o ¢ ¢ ¢ oo e s e oo l.bmA
@rid Resistor. . . . . . . . o« s e
Useful Power OQutput at Peak o Pulse (Approx.) e s . 1300 W

Typical Operation as a Power Amplifier in Frequency
Range of | to 1.2 GHz

Fith duty factor of 0.001 and pulse duration of 7 ps

Peak Plate Voltage . . . . « o v ¢ ¢ ¢ ¢ v e s oo . 1300 ¥
Peak Plate Current . . . . . . . ... oo v o 1.5 A
Peak Driving Power . . . . . . e s sea 250 W
Useful Power Output at Peak of Pulse (Approx.) e .. 1000 W
a Grayhill, Ioc., 561 Hillgrove Ave., La Grange, Ill.
Jettron Products, Inc., 56 Route 10, Hamover, N. J.
€ wnen used in a heat sink that will limit the plate-seal temperature to
2250 ¢,
DATA |

RADIO CORPORATION OF AMERICA
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} DIMENS|ONAL OUTLINE
1 |
1
2t s
MIN .250_: DIA.
l (NOTE 2)
177
WAX,
: ANNULAR
“,E;E;E'!EF % SURFACE “C*
(NOTER) ANNULAR
¥ SURFACE "B"
(NOTE 1)
) ¥ | le—CATHODE
T . | .250% 3% o1a,
) 1 |q NOTES 1,2,3)

¥
.1504.020 010 MAX.
f osex.00 «—
}.1i54.020 (AT TIPS)

SURFACES
("8"a"c")

GRID FLANGE
.552 £.005 DIA.
(NOTE 3}

INTERNAL CONNECTION
{DO NOT USE}

1
HEATER PINS

.020% 3% oia. aocaizazam
(NOTE 4)

DIMENSIONS 1N INCHES

ReferencePisne "A® is defined as that plane against which snnu-
lar aurface "B" of the grid flange abuts.

Annular Surfsce "B" is on the side of the grid flmmge toward the
cathode cylinder.

Annular Surface "C" ik on the side of the grid flange toward the
plate cylinder.

Note I: With annular surface "B" restingon reference plane "A®,
The axis of the cathode cylinder will be within 2° of a line per-
pendicular to reference plane "A",

Note 2: The axes of the plate cylinder and cathode cylinder will
coincide within 0.010 inch.

Note 3: The axes of the cathode cylinder and grid flange will cain-

cide within 0.005 inch, ol
Mote ¥: Pin diameter is slight¢ly grsater whém pretinned. -
«~Indicates a change.
——
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Plate-Current Cutoff Characteristic

HH

HH eg=6.3v : [
_ss| Ip FOR CUTOFF CONOITION -
EQUALS 50 u A

eianad:

GRID VOLTAGE — V

1L
T
.

TIIT it

9 O cO
LATE VOLTAGE — Vv
92C5-13207

Average Plate and Grid Characteristics

Eq:63V
1200 PLATE CURRENT ————
GRID CURRENT == ——
. ;
? ;
! : 3 .
| : A
1 i "¢
- - oy soase sasaman
= T
w 3 nnn. ee 8 1
[ i .
g EhpEoe S S il
o oL FITT 358 4
g H + iot i ¥ 41 £t R
: et i T i H
S 40 + ::1 1t
w ORI B AT
- WS 98 81 » - {1 8
bt : q 1 i }, HH
: W ; A
2 5 == y t s T 'i:g: T ARRH
2 Shoos ' <-4 908 PP | LA P AP
| s e cadiiny oo -0l
: H - :
W caiettloa i o 3 : T
50 v 50 00 3 350 4
PLATE VOLTAGE — V

92Cs-13208R1
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Medium-Mu Triode
GLASS-METAL PENCIL TYPE

For Use at Frequencies Up to 4000 Mc/s in Pulse Service
and 2000 Mc/s in CW Service

ELECTRICAL

Heater, for Unipotential Cathode
Voltage (AC or OC):

Under transmitting conditions. . . . . 6.0 & I0% v
Under standby conditions » « + « « « . 6.3 max v
Current at 6 CORVE S B L5 5 6161 ar @ aodel @ O 300 A
Amplification Factor . . . . . .. . g 2 40
Transconductance . . . . . ... .. ... 730 umhos
For dc plate current of 22 mA and
dc plate voltage of 200 V
Direct Interelectrode Capacitances (Approx.)
Grid toplate. « ¢ o v . o0 v a0, .. .8 pF
Grid tocathode. « + v v « v v o0 » o » 3.2 pF
Plate to cathod&. ¢ o o « v v+ + « » « . 0.07 max pF
MECHAN | CAL
Operating Position . . . . . v v v v v v v v v v v . .Any
Dimensions and Terminal Connections . . See Dimensional Outline
Plate Seal Temperature . . . . .. .... 175 max o¢
Weight (Approx.) . . . . . .. ... ..., 0.4 oz
Sockets

Heater terminals connector. » o« » + 4 « . .Grayhill No,22-8%
TERMINAL CONNECTIONS (Seé Dimensional Outline)
H- Heater r

K- Cathode (Cylinder
adjacent to heater

pins) B
G-Grid (Flange between
glass sections) &

P-Plate (Cylinder
adjacent to pinch-off)

H
PLATE-PULSED OSCILLATORb-CLASS c
Maximum CCS© Ratings, Absolute-Maximum Values
For a maximum "ON" timed of 5 microseconds in any
500-microsecond interval.
For altitudes up to 30,000 feet
Up to 4000 Mc/s

Peak Positive-Pulse Plate-Supply Voltage®. . . 2000 ¥
Peak Grid-Bias Voltage
NegatiiveNptllls e R e e L T S e T 150 ¥
PosiiitlilveNpullse NI T B o mw & ST - 25 |
Peak Plate Current . . . . . . ..., .. ... 3 A
From pulse supply
Peak Rectified Grid Current. . . . . . ... . 1.5 A
DC Plate Current o . . . . . . . .. ... .. 0.03 A
——————
m RADIO CORPORATION OF AMERICA DATA 1
@ Electronic Components and Devices Harrison, N. J. 2-66
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Up to 4000 Mc/s
. 0.013 A

0C GridCurrent . gpeee st gh @
Plate Dissipation’ . ¢« « ¢ ¢« ¢ o o o v o 3 o & 7 w
Pulse Duration « « « « o o o o o ¢ o o ¢ o o & 5 us

Typical Operation with Rectangular Wave Shape in
Cathode-Drive Circuit at 3300 Mc/s

With duty foctor9 of 0.01 and pulse duration of 1 microsecond

Peak Positive-Pulse Plate-Supply Voltage®. . . . . 1750
Peak Negative-Pulse
Grid—bias voltage. « o o« o « o » o o o ¢ o s o @ 1o
From grid resistor ofe . « o ¢ ¢ ¢ ¢ o ¢ ¢ ¢ ¢« 100
Peak Plate Current . . . « ¢ ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢ o 4 3

From pulse supply
Peak Rectified Grid Current. .
DC Plate Current . . . . . . &
DC Grid Current. . . . « « « &
Useful Power Outpuﬁ. ool o b
At peak of pulse" (approx.)

RF POWER AMPLIFIER AND OSCILLATOR—CLASS C TELEGRAPHY
Key-down conditions per tube without amplitude loddat&n]
Absolute-Maximum Ratings
For altitudes up to 60,000 feet

. .. l.|
.. 0,08

0.011
800

E»r» »BPDH< «

Peak Heater-Cathode Voltage
Heater negatnve with respect to cathode. . 50 50
Heater positive with respect to cathode. . 50 50

Typical Operation as Oscillator in Cathode-Drive
Circuit at 500 Mc/s

CCS ICAS
.. 325 380 V¥

DC Plate Voltage « « o « « o o o « + o o « o 380 UOO Y
DC Grid Voltage. « « « + « o« « s « ¢ o « . o =100 -100 y
DC Plate Current o « ¢« o ¢ « ¢ ¢ « ¢ & ¢ o o 4o 55 mA
DC Grid Current. « ¢ o o v o o ¢ ¢ s ¢ + » o 25 25 wmA
DC Cathode Current . + o ¢ ¢ « ¢ o o ¢ o o o 55 70 mA
Plate Input. . . . . . Mool dus 3 0wre J8R2 22 W
Plate Dissipation. . . « oL LR N YO 8 13 W

w

W

DC Plate-to-Grid Voltage . . .

DC Cathode-to-Grid Voltage™. . . . . . . . . 2% 8 ¥
DC Plate Current . . . . . c s e ume an 85 35 wmA
DC Grid Current (Approx.). o oIN® X o Il 13 mA
Useful Power Output (Approx ) 83 E e 57 6" W

Typical Operation as Oscillator in Cathode-Drlve
Circuit at 1700 Mc/s

cCS

DC Plate-to-Grid Voltage™. . « « ¢« « ¢ « o + « « « 263 v

DC Cathode-to-Grid Voltage . « « « « ¢ o o « s « & 13 v
| DC Plate Current . . . . . . ‘s 4 adas s s 40 mA
| DC Grid Current (Approx.). « o« « o ¢ ¢ o o o o » o 13 mA
| Useful Power Qutput (Approx.). . . . . . « « « . . (L.
|
——— —_— —
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Typical Operation as RF Power Amplifier in
Cathode-Drive Circuit at 500 Mc/s

CCS ICAS
DC Plate-to-Grid Voltage . . . . « o« « . . . 342 395 v
DC Cathode-to-Grid Voltage®. . . . . .. ... W2 45 ¥
DC Plate Current . . . . .. e v e e e 35 W mA
DC Grid Current (Approx.)e « v« + ¢ ¢« ¢ v oo« 13 15 mA
Driver Power Dutput (Approx.). . . « + « « . . 2.4 3 w
Useful Power Dutput (Approx.). . . . .. ... 7.50 0P w

Maximum Circuit Values
@rid=Circuit Resistance. . . . . . . . e 0 01 M
FREQUENCY MULTIPLIER
Absolute-Maximum Ratings
For altitudes up to 60,000 feet

ccs  1cask

DC Plate Voltage . . . . . . ... ....,..30 350 v
DC Grid Voltage. . . . . . . . . ¢« . v . .. .=125 =140 ¥
DC Plate Current . . . . . . ¢ .., . ..., . 33 45  mA
DC Grid Current. « . v + w o+ v v v v v v . . 25 25 mh
DC Cathode Current . . . . ... ... .... U5 55 mA
Plate Input. . . . .. ... .........98 I59 w
Plate Dissipation. . « . . v v v v v 4 .. .. B8 9.5 w
Peak Heater-Cathode Voltage:

Heater negative with respect to cathode. ., . 50 50 v

Heater positive with respect to cathode. . . 50 50 v

Typica) Dperation as Tripler to 510 Mc/s in Cathode-
Drive Circuit

CCS ICAS
DC Plate-to-Grid Voltage . . , . .. ... .. 410 uy72 Y
DC Cathode-to-Grid Voltage®™. . . . ., .., .. 110 22 y
DCPlate Current . . . ., .. ..,...... 2 36.5 m
DC Grid Current (Approx.). . . . . ... ... %1 5.8 mA
Driver Power Qutput prprox.). PECEETS 2 T N T |
Useful Power Output (Approx.). . . . ..., .. 2.1" 880
Maximum Circult Values
@rid-Circuit Resistance. . . . . .. .....0.0 0.1 M

a Grayhill Inc., 561 Hillgrove Ave., LaGrange, 111.

In this class of service, the heeter should be ellowad to warm up for o
minimum of 60 seconds before plate voltage is spplied.

Continuous Commercial Service.

"ON" time is defined as the sum of the duration of all individual pulses
which occurdurinitheindicnted interval. Pulse duration is defined as
the time interval between the two points on the pulse at which the instan-
teneous value is 70% of the peak power value. The peak value is defined
as the maximum value of a smooth curve through the aversge of the fluctu-
ations over the top portion of the pulse.

The magnitude of any spike on the plate voltage pulse should not exceed
a valueof 2000 volts with respect to cathode and its durstion should mot
oxceed 0.01 microsecond measured st the peak-pulse-value level,

In applications where the plate dissipation exceeda 3 watts, it is im-

sortmt that a lerge aresof contact beprovided between the pino cyline
er and the connector in order to provide sdequate heat conduction

c
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9 Duty factor ia the product of pulse duration and repetition rate. For
variable pulse durations and glu repetition rates, the duty factor is
defined as the ratioof time 'Oﬂ to total elapsed time in any 500-micro-
second interval.

The power output at peak of pulae is obtained from the aversge power
output using the duty factor of the peak pulse. This procedure ia
necessary since the power output pulse duty factor may be less than the
spplied voltage pulse duty factor becsuse of s delayin the atart of rf
power output.

Modulstion, essentislly negative, may be used if the positive pesk of
the ludw-"reqnency envelope doea not exceed 115 percent of the carrier
conditions.

Intermittent Commercial and Amateur Service.

From s grid resistor, or from s suitsble combination of grid resistor
and fixed supply or grid resistor and csthode reaistor.

This value of useful power ismeasured at load of output circuit having
an efficiency of about 75 percent.

—

DIMENSIONAL OUTLINE

j r—.ZM MAX.

]
e PLATE TERMINAL
600

- Yo od .2502.005 DIA.
MAX. 2025 .400 (NOTE 1)
MAX,

DIA. 687 MAX. DIA.
“oey

1670 ﬁ 032
S ) L pa "1 $003

"°5°T—.l}[ 3

= el }e GRID TERMINAL
o .400 .8122.005 DIA,
1025 MO (NOTES 18.2)
'&?3_ > le- CATHODE TERMINAL
4 2501 005 DIA.
3 2L i
220 025 1 3 +—.080 MAX,
£.020 MAX. .040 Max —J UNTINNED
2 HEATER PINS — > 11S2.040 AT
020 2.002 DIA. TIPS OF PINS
22CS - THUNS

DIMENSIONS IN INCHES

Note |: Max. eccentricity of center line (Axis) of plate termi-
nal or grid-terminal flange with respect to the center line
(Axis) of the cathode terminal is 0.010 inch.

Note 2: Tilt of grid-terminal flange with respect to rotational
axis of cathode terminal is determined by chucking the cathode
terminal, rotating the tube, and gauging the total travel distance
of the grid-terminal flange parallel to the axis of a point
approximately 0,020 inch inward fromitsedge for one complete
rotation. The total travel distance will not exceed 0.020 inch.

LR 2 RADIO CORPORATION OF AMERICA
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Average Plate Characteristics
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4062A

High-Mu Triode
CERAMIC-METAL PENCIL TUBE
OPERATING FREQUENCIES UP TO 4 GHz AND ABOVE

For Grid-Pulsed Operation asa Power Amplifier or Oscillator in
Compact Mobile and Aircraft Equipment at Altitudes up to 50,000
Feet without Pressurization

ELECTRICAL

Heater, for Unipotential Cathode
Voltage (ACor DC) « v v v v 4 v s« s s & 6.3 +10% V¥
Current at 6.3 vOltS v o 4 o s o o o o +» » 0.295 A
Cathode Warmup Time (Average) to reach 80%
of operating plate current
For conditions: dc plate supply volts =
0, cathode resistor = 0 2,1oad resistor
= 10 Q, heater volts = 6.3 ¢ « ¢ o ¢ o « 10 s
Amplification Factor « « « ¢+ ¢ ¢ ¢« ¢ o ¢ o o 100
Transconductance, for dc plate mA = 4, dc
plate volts = 150, and cathode resistor

= 1) Qe o v oo o nn e neear e o 16,000 u8
Direct Interelectrode Capacitances

Grild toNpllatiess o o che sopene ool s Mo 1.75 pF

Grid to cathode and heater « + « ¢ o o o & 3.9 oF

Plate to cathode and heater. « « « « o « « 0.08 max oF
MECHANICAL

Operating Position « « ¢ « o« ¢ o ¢« o o o ¢ ¢ o o o s « o Any
Weight (Approx.) « « v o ¢ o ¢« o o« o o o o o s o » 0.4 ounce
Dimensions and Terminal Connections. . . . . See accompanying
Dimensional Qutline
Sockets
Heater-Terminals Connector « « « « « « « @rayhill® No.22-5,
or equivalent
Socket for operation up to about
550 MHz (Including heater-terminals
COMECtOr) « « + « o o v » + o o o o o odettron® No.CD7010,

ival
TERMINAL DIAGRAM (Bottom View) O S9uivalent
p

H = Heater G-Grid
K - Cathode P~ Plate

=,

(¥ RADIO CORPORATION OF AMERICA DATA |
u Electronic Components and Devices Harrison, N, J. =67



4062A

GRID-PULSED SERVICE - Class C
Max imum Ratings, Absolute-Maximum Values Up to4 @GNz
For a maximum long-tera duty factor of 0.01°

DC Plate Voltage . . . v o ¢ ¢ o o ¢ o o o ¢ o« 2000 max ¥
DC Grid Voltage

Negative-bias valuBe o ¢« « ¢ a ¢ 6 2 4 oo« 200 max ¥

Positive value during gating pulse « « + ¢ & 25 max ¥
Peak Plate Current . ¢ « = ¢ ¢« ¢ ¢ o o« ¢ ¢ « « « 3.0 max A
Peak Grid Current. « « « = ¢ ¢ o ¢ ¢ s o 6o 0o o o |5 max A
Plate Dissipation® . . . . ¢ o 6 4 s 0 ¢ o 0 = 10 max W
Grid Dissipation « v « « « ¢ o ¢ o 6 6o o o 0 0o ¢ 0.5 max W
Peak Heater-Cathode Voltage

Heater negative with respect to cathode. . . . 60 max ¥

Heater positive with respect to cathode. . . « 60 max ¥

Typiacal Operation withRectangular Waveshape in 8rid-Drive
Oscillator Circuit at 1090 Mhz

With duty factor of 0.01 and pulse duration of 0.5 microsecomd

DC Plate Voltage « + « « « o o o o o o « o« o o o (UH00 ¥
Grid-Bias Voltage. o « « « o« ¢ o ¢ ¢ s 6o ¢ . . =80 v
Peak Positive Grid Voltage®. . . « . « o 2 « & 20 y
Peak Plate Current . o « v ¢ o ¢ o o 2 s o o o & | A
Useful Power Output at Peak of Pulse . . . . « « 500 | ]

Typical Operation withRectangular Waveshape in §rid-Drive
Amplifier Circuit at 1090 MHz

With duty factor of 0.005 and pulse duration of 0.5 microsecond

DC Plate Voltage . « o o « ¢ ¢ o ¢ o o o 0 ¢ o o 1000 ¥
Grid-Bias Voltage. « ¢« ¢« ¢ ¢ o o ¢ o s 6 9o 064« =30 \j
Peak Plate Current « « ¢ ¢ ¢ o ¢ o« o ¢ o a v o« s |45 A
Peak Driving Power « « « ¢ « o « o o o ¢ s s ¢ o |50 v
Useful Power Output at Peak of Pulse . . . . . . 600 v

Typical OperationwithRectangular Waveshape in Cathode-~
Drive Amplifier Circuit at 1090 MHz

With duty factor of 0.01 and pulse duration of 0.5 microsecond

DC Plate Voltage . « ¢ o ¢ ¢ ¢ ¢ ¢ w o o o o « 000 Y
Cathode-Bias Voltage « o+ 2 ¢ ¢ ¢ o » » o o a » 25 v
Peak Plate Current . . « & ¢ o ¢ ¢ ¢ ¢ 0 o o o 1.2 A
Peak Driving POwer . « o o« o « « o o o ¢ o« o o 180 w
Useful Power Output at Peak of Pulse . . . . . 460 ]

® Greyhill, Inc., 561 Hillgrove Ave., LaGrange, Ill.
Jettron Products, Inc., 56 Route 10, Henover, N.J.

€ This value is for continuous pulsing. The duty fector ean be 8,25 for
any interval up to 100 microseconds in length as long ae she leng-tess
duty factor does not exceed 0.01,

4 plate-seal tempersture must be limited to 225°C.

® Amplitude of grid-drive gating pulse is sdjuated so prednss shés vales.

-

ol RADIO CORPORATION OF AMERICA
Electronic Components and Devices Harrison, N. ).



DIMENSIONAL OUTLINE

1]
& [ s
0 2501392014,
i (NOTE 2)
7 797 I
k. £10%5
3
052 [t ANNUL AR
REFERENCE | 4303 [iutic —soRrace e
ThOE S ANNULAR
E~i“ SURFACE “8"
Srul —
] (NOTE 1)
880 ¥
$.020 330 A oos
MIN. 2502 G038 ona.
4 ) 4 (NOTES 1,2,3)

.150£.020 010 MAX,
¥ osez.00 —

e 115£.,020 (AT TIPS)

MIN

SORFACES

GRID FLANGE L

852 £.005 DIA, {"8"a%c")

{NOTE 2)
] INTERNAL CONNECTION
HEATER PINS |
020% 332 pia. s2cs-12976M
(NOTE @)

DIMENSIONS N INCHES

Reference Plane ®A® isdefined as that plane agsinst which snnuler surface
of the grid flange sbuts,

Annuler surface "B" is on the side of the grid flange toward the cathode
cylinder.

Annulsr surface "C" is on the aide of the grid flange toward the plate
cylinder.

Note I: Wicth annular lurflr.: ' restipg on refereace plane "A". The axis
of the clll\ode Lcylinder will be within 2 nfl line perpendxeuhr torefer-
ence plane "

Note 2: The axes of the plate cylinder end cathode cylinder will coincide
within 0.010 inch.

Note 3: The axes of the cathodecylinder and grid flange will coincide with-
in 0.005 inch,

Note ¥: Pin diameter is stightly greater when pretinned,

P—
/M: RADIO CORPORATION OF AMERICA DATA 2
Electronic Components and Devices Harrison, N. J. 7-67




4062A

Ice

Average Constant-Current Characteristics
of Type 4062A in Grid-Pulsed Serv
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4062A

Plate-Current Cutoft Characteristic

|
|
‘ Ef=6.3V T A
I, FOR CUTOFF CONDITION |17 Tt
| EQUALS 50 p omps 1 1]
| =50 T T
1 | 1 T
| SEEEEaE T |
| aEse 1 I
‘ « 50 T
(4 ]
T 1
§ ! T
| %0 % - -H
| ¢ t
| 5'30
| 2 uan
| 220
‘ ) i i
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0 1000 2000 3000 4000
PLATE VOLTAGE — VOLTS
9218-190
|
|
|
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4068

. .
; Pencil Tube Oscillator
L-Band Cavity Oscillator
| ELECTRICAL
Heater, for Unipotential Cathode:
| Voltage (ACor DC) ......... ee.. 63110% v
| Current at 6.3 volts ..... RS 033 max. A
Frequency ....:icccceanasssoproas 1090 MHz
TuningRange .. ....... ORI ess——" $15 MH2z
RF Coaxial OQutput Terminal . ............ Mateswith female
snap-on-ty pe connector
| Sealectro No.51-007-0000, or equivalent
‘ Characteristic Impedance
| {Approx.. . .. ooov... 60 2
1 Maximum Output VSWR
(All phase angles) . . .c.cvvveveanaan 1.3:1
MECHANICAL
Operating Position . . c e cveeessnarassssgaessssas. ANy
Dimensions and Terminaf Connections ....... Ses Dimensional
Outline
Weight (Approx.) ., .c.eicsnunpsssasssasssassees 402
ENVIRONMENTAL
The units will remain stable within £ 3 MHz in frequency and — 2
‘ dB in peak power output {from nominal conditions) under any com-
bination of the following conditions:
i Operating Temperature . . . . . seiiasansssess A6W0+71 OC
| Attitude . .. ....... c e teteaeaenseese. Upt0 35,000 £t
‘ Output VSWR (All phase angles) . . o oxveasan- 1.1:1
; Plate and Heater Voltage Variation .......... 10 %
Duty Factor . ...... s e vessesesasas Up to 0,01
: GRID-PULSED OSCILLATOR -~ CLASS C
MAXIMUM RATINGS, Absolute-Maximum Values
For a maximum duty factor® of 0.01‘3b
DC Plate VOIt8ge . . . c+ e e cannrarsnsnasss 1540 max, \'"/
; DC Grid Voltage:
Negative-bias value ...........c00... 100 max. v
Positive value during gating pulse’ ... .. v d 0 max, v
Peak Plate Current .. ......cccccenvnn + o 1.2 max. A
Peak Grid Current . . ... ... o nracnns 0.7 max. A
v re—

[REBD S 5



4068

p— T ———— e A — T — -

Piate Dissipation .......ccqeecven.n. .. 15max. W
Grid Dissipation . ..........c00000000.0.. 1.0max. W
Peak Heater-Cathode Vofitage:

Heater negative with respect

tocathode............ tescsecnca.s B0 meax. v

Heater positive with respect

tocathode . ....ccovveucne teseseess B0 max, v

Typical Operation with Rectangular Waveshape in Grid-Pulsed Circuit
at 1090 MMz

With duty factor of 0.001 and pulse durstion of 0.48 microsecond

DCPlateVoItage . .. v v vcvoevvensnncassacass. 1400 V
Grid-Bias Voltage ......... 80 V
DC Plate Current . ..... JRp——— 1 mA
Useful Power Output at Peak of Pulse .......... 500 W

a Duty factor is defined as the product of the puise duration and
repetition rate. For variable pulse durations and puise repeti-
tion rates, the duty factor is defined as the ratio of the “ON"
time to total elapsed time in any 500-microsecond interval, ““ON’’
time is defined as the sum of the durations all individual pulses
which occur during the indicated interval. Pulse duration is de-
fined as the time interval between the two points on the pulse st
which the instantaneous value is 70% of the peak power value.
Peak value is defined as the maximum value of a smooth curve
through the average of the fluctations over the top portion of the
puise.

b When operated for 10 minutes per hour. For continuous putsing,
the maximum duty factor is 0.006,

m@ Electronic DATA 1
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RECOMMENDED GRID-PULSE AMPLIFIER (MODULATOR)

INPUT PULSE i

ADJ. TO PRODUCE
REQUIRED OUTPUT

470 poF
174
1))
3
O A A
2700
14 W
>
2 500
€ /4% |z puLSE
TRANSFORMER
‘ 4
=

OUTPUT PULSE
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174w

4700
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I DIMENSIONAL OUTLINE

EE L =4 W QUTPUT COMECTOR
52 e ., TR
— =
AID
FREQUENCY  TERMINAL |
: om PLATE "
. g 2 TERMINAL
. e
Il 33 E
| 33 4 128
o5 )
3
| -3
_ @
| H i
' i MOUNTING HOLES i &
: T TAPPED FOR 3-48
3
| 9.9 1 29.8 v
|
| 9510! = ;5 [X] %i S

Note 1: Mates with female snap-on-type connector Sesiectro No.51-007-0000, or equivalent

Inches
Dimensions in less otherwise
mm

The millimeter dimensions are derived from the original inch dimensions (1 inch = 256.4 mm exactly).

Y
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890v



~ 4070- 4071

PenC|I Tube Osc1||ofor-
Amplifier

600W Peak Power Output at 1090 MHz

ELECTRICAL
Heater, for Unipotential Cathode:
Voltage (ACorDC) ............. 6.316% v
Current at 6.3 voits (Total) ....... 0.66 max. a
Frequency ........ccvoa.- . ST 1090 MHz
Tuning Range . .......ccoceuennn +15 MHz

RF Coaxial Qutput Terminal . ... Mates with female screw-type
connector Sealectro No.50-007-0000
Micon No.1002, or equivalent

Characteristic Impedanee

(ADPrOX.) «..vvvvvnennnnnnnns SOE 50 Q
Change in Peak Power Qutput
During Modulation® .............. 0.5 max. dB
Pulse Rise Time (10% t0 80%)b . ..... 55-90 ns
Pulse Decay Time (90% to 10%) ...... 60-180 ns
RF Delay Time {measured at 50%
of pulse amplitude) . .............. 250 max. ng
RESditters 0o Rl ahe ne e oowees .l 10 max. ns
MECHANICAL
Operating Position . ......c0c000ean « e © i Any
Dimensions and Terminal Connections . . See Dimensional Outline
Total Weight . ... ome e 9mes s saonse 9 oo o= 9 max. oz
ENVIRONMENTAL

The units will remain stable within £ 3 MHz in frequency and £ 3
dB in peak power output {from nominal conditions} under any com-
bination of the following conditions:

Vibration:¢

2010 33 HZ . ppasamrrsanprrr o1y 01917 2 G
33t0105Hz ........c000nn o B 0.036 in DA
105 to 500 Hz
Paraltel . .............. S ——— 20 G
Perpendicular .............. R 15 G
Shock, 1T ms:d . ... ................... 20 G
Case Temperature . .......... oL 64 10 +125 oC
Altltude ........................ Up to 30,000 ft

m@m Electronic DATA 1
Components 8-70



4070-4071

——
Output VSWR (All phase angles) ............ 1.5:1
Plate and Heater Voltage Variation .......... i5 %
Duty Factor (Longterm) ............. . Up te 0.0t

GRID-PULSED OSCILLATOR — CLASS C
MAXIMUM RATINGS, Absolute-Maximum Values:

For a maximum long-term duty factor Sof 0.01 v

DC Plate Voltage (Each Unit) ............ 1050 max. v
Peak Oscillator Grid Current .. ........ 3 0.5 max. A
Peak Amplifier Cathode Current .......... 2.0 max. A
Peak Plate Current:
Oscillator . .......... T RIE T ceane 0.7 max. A
Amplifier ......... ] 1.6 max. A
Plate Dissipation (Total) ............. sy 18 max. w

Peak Heater-Cathode Voltage:
Heater negative with respect to cathode . . . 60max. V¥V
Heater positive with respect to cathode . . . 60 max. v
TYPICAL OPERATION WITH RECTANGULAR WAVE
SHAPE IN GRID-DRIVE CIRCUIT AT 1090 MHz
With duty factor of 0.01 and puise duration of 0.45 microsecond

DC Plate Voitage (Each Unit) ............ 1000 v
Oscillator Grid Bias . .. ........... o D anbd 80 \"
Amplifier Cathode Bias ...... s abssbimesd 126 v
DC Plate Current (Total) .,....... : @abis 20 mA
Useful Power Output at Peak of Pulse ...... 600 w

‘ 8 The change in peak power output between the first video pulse

‘ and any other video pulse in a pulse train consisting of 56 pulses.

{ The individual pulse width is 0.45 microseconds and the pulse
to pulse spacing is 1.45 microseconds.

b The pulse rise time and decay time are measured on an oscillo-
scope having a bandwidth of 24 MHz and a detector having a
bandwidth of 12.4 GHz. If the bandwidth of either the oscillo-

| scope or the detector is less than 15 MHz, the measurements

| must be corrected to account for changes introduced by the in-
strumentation,
€ Tested per methods described in MIL-STD-202C, Test Method

204A, Test Condition A.

| d Tested per methods described in MIL-STD-202C, Test Method

‘ 2028B.

| m@ Electronic DATA 1
Components



4070-4071

® Duty factor is defined as the product of the pulse duration and
repetition rate. For variable pulse durations and pulse repetition
rates, the duty factor is defined as the ratio of the “ON’’ time
to total elapsed time in any 2500-microsecond interval. “ON"’
time is defined as the sum of the durations of all 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 power
value. Peak value is defined as the maximum value of a smooth
curve through the average of the fluctuations over the top por-
tion of the pulse.

f This value is for continuous pulsing. The duty factor can be 0.26
for any interval up to 100 microseconds in length as long as the
long-term duty factor does not exceed 0.01.

NOTE: See Type 4072 for Recommended Grid-Pulse Amplifier
{Modulator)

DIMENSIONAL OUTLINE (4070)

4.03
102.4

MAX

Krumnascntw
284 T;"% ar22.00
22,152 28
- (NOTE 1)
DE IN'USA

PLATE
CEADRED (B )
=i LU

1.58203__|\_70 AMPLIFIER
40118 °

zgaMax-
AT
1090 MHz 25
T& Y. \-smo TERMINAL
HEATER
TERMINALS
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Components 8-70



(/8]

sjuauodwo)
21U04}03|3

e viva

P
|

SECTION A A'

225

I50

MAX. GND
TERMINAL

_‘_°_°qu
HEATER a
\THODE

TERMINALS
92LL- 3478

4.44
2.8 MAX-
TUNING scaeww
225 X
oy T ———1 o B 872£010
22.15% 25
| p—a (NOTE )
|
z 5 RCA AMPLIFIER 48T
é MADE INUS.A =
loND H K  Ser. Ne. ] i PLATE
e
GROUND _[T- =2 (8418
TeERMINAL UL) 105 | RF OUTPUT 203MN
267 \ CONNECTOR
56 | woTEZ

FROM 39.6 \[N— CATHODE TERMINAL
OSCILLATOR L _,9: ===t HEATER TERMINAL

281103 49

Tiat.8 £

Note 1: Diameter of shell in clamping areas only.

Note 2: Mates with female screw-type connector Seslectro No.50-007-0000,

Micon No.1002, or equivalent.

These units are supplied without the sounting brackets; they are siso sveilable

with brackets upon request.
Inches

Dimensi in
mm

otherwise notet

NID ELAMPING ARE A
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4072

Pencil Tube Oscillator
L-Band Cavity Oscillator

ELECTRICAL
Heater, for Unipotential Cathode:
Voltage{(AC orDC) ............ 6.3+ 10% v
Currentat 6.3 volts .......... - 0.33 max. A
Frequency ........ o B weh b B hass . 1090 MHz
TuningRange .., ......... P it 15 MHz
RF Coaxial Output, Terminal ............ Mates with female

snap-on-type connector
Sealectro No0.51-007-0000, or equivalent

Characteristic | mpedance

(Approx.) ..........c.ciiiennn 50 Q
Maximum Output VSWR
{All phase angles) ..........c000.. 1.3:1
MECHANICAL
OperatingPosition . . . ... .......ciceeeeerniaasss Any
Dimensions and Terminal Connections . ...... See Dimensional

Outline

Weight (Approx.) . ........ccveeniiocennsonans 4 0z
ENVIRONMENTAL

The units will remain stable within £ 3 MHz in frequency and — 2
dB in peak power output (from nominal conditions) under any com-
bination of the following conditions:

Operating Temperature . ... ......co00.00 46 to +71 oC
Altitude .. ..... .. . s s eere Up to 55,000 ft
Output VSWR (All phase angles) ............... 1.1:1
Plate and Heater Voltage Variation ....... At Auhin 110 %
Duty Factor .............ciciueennnces Up to 0.01

GRID-PULSED OSCILLATOR ~ CLASS C
MAXIMUM RATINGS, Absolute-Maximum Values

For a maximum duty factor? of 0.01¢

DCPlate Voltage . .......ccccecannnununs 1540 max. V
DC Grid Voltage:
Negativebias value . ................... 100 max. V
Positive value during gatingpulse .......... 0 max. V

m@ m Electronic DATA 1
Components 8-70
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Peak Plate Current .. ......... e aud 1.2 max. A
Peak Grid Current .......... teeveseven., 0.7max. A
Plate Dissipation ... ..ccorvencorovonsssss 15 max. W
Grid Dissipation ........ teeearensesracss 1.0max W

Peak Heater-Cathode Voltage:
Heater negative with respect
tocathode.......... cetrsiersncanss. 6O max. V

Heater positive with respect
tocathode ...........i00vv0000nc.e. GOmax. V

TYPICAL OPERATION WITH RECTANGULAR WAVE
SHAPE IN GRID-DRIVE CIRCUIT AT 1090 MHz

With duty factor of 0.005 and puise duration of 0.46 microsecond

DCPlate Voltage . .. .eovvvvvevnoncasoonnnnans 1400 V
Grid-Bias Voltage. . ..ocvvnvvvneccncansonnenns 80 V
DCPlateCurrent . .......ocovvannnccvonsncons t mA
Useful Power Output st Peak of Pulse .., ......... 800 W

b Duty factor is defined as the product of the pulse duration and
repetition rate. For variable pulse durations and pulse repetition
rates, the duty factor is defined as the ratio of the ON’’ time
to total elapsed time in any 2500-microsecond interval. "ON"’
time is defined as the sum of the durations of all individual pulses
which occur during the indicated interval. Pulse duration is de-
fined as the time interval between the two points on the pulse at
which the instantaneous value is 70% of the peak power value,
Peak value is defined as the maximum value as a smooth curve
through the average of the fluctuations over the top portion of
the pulse.

€ When operated for 10 minutes per hour. For continuous pulsing,

the maximum duty factor is 0.005,

m@ Electronic DATA 1
Components



1SN

sjuauodwor
LT ELTE]

oL-8
2 vivad

RECOMMENDED GRID-PULSE AMPLIFIER (Modulator)

INPUT PULSE I
OUTPUT PULSE
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| DIMENSIONAL OUTLINE

SHELL IS SECOND

SRID
nzz 03 RF OUTPUT CONNECTOR HEATER TERMINAL TERMINAL
ze 5t 8 ’ (NOTE 1) [’
097203
24.6+.8 Y TERumAL H
FREQUENCY e
_~—ADJUSTMENT 163 \ax
PLATE P a4
TERMINAL
(B+} ) ¢
Res 140
4072 i
SER.NO =7 H 356 WAX
US.A
F -1 v
H E H .’:
‘" MOUNTING HOLES i 1
PPED FOR 3-48 i il
V4 oEER T
3.052 .02 1164.02
77.6t 5 295+.5
. e 3—'—9-; 2 MAX. —=
7o e 32 wax. e R L
MAX MAX. = a40.
LM — 3470

Note 1: Mates with fernale snap-on-type connector Sealectro No.51-007-0000, or equivalent

Dimensions in

unless otherwise noted
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4600A

Beam Power Tube

FORCED-AIR COOLED
CERAMIC-METAL CONSTRUCTION "ONE-PIECE" ELECTRODE DESIGN
COAXIAL-ELECTRODE STRUCTURE INTEGRAL RADIATOR
MATRIX-TYPE, OX!DE-COATED, UN{POTENTIAL CATHODE

For Voltage-Regulator Applications
GENERAL DATA

Electrical:

Heater, for Matrix-Type Oxide-
Coated Unipotential Cathode:
typical wolts

Voltage (AC or DC). v v v ¢ v o u &, {g max volts

5
0
Current at heater volts = 5,5 . . , 517755 amp
Minimum heating time at
heater volts = 5.5. . . . . .. . 5
Mu-Factor, Grid No.2 to Grid No.1,
for plate volts = 2500, grid No.2

minutes

volts = 600, and ptate ma. = 600. . 17
Mechanical:
Operating POSItion. « « o o o o v o o o o e s o o+ o+ Any
Overall Length.s . o o « . o ¢ v v 0 v v o o o 0.0 0 0 S’
Diameter. . . . . . . olom . ol ORL oS B0 O o o SBT3 (0h(ERH
Radiator. . . . . . . o o . » » » « Integral part of tube
Weight (Approx.), o o o v o v v o v o v v o o v o . . 21bs

Terminal Connections (See Di;e;u;'o;az Oxtline):

Gy-Grid No.1
Go-Grid No.2
H - Heater

K - Cathode
P-Plate

Thermal:

Terminal Temperature (Plate,

grid No.2, grid No.1,

cathode, and heaterj. . « « « « - . 250 max. oC
Air Flow:

Through radiator—Adequate alr flow to |imlt the plate-~
terminal temperature to 250° C should be dellivered by a
blower through the radiator before and during the appilica-
tion of heater, plate, grid No.2, and grid No.| voltages.
Typical values of air flow directed through the radiator
versus platedissipation are shown in accompanying Typical-
Cooling-Requirements curve., Plate power, grid-No.2 power,
heater power, and air flow may beé removed simultaneously.

To grid No.2, grid Wo.1, cathode, and hedter terminals—
‘A sufficient quantity of air should be-directed at the
heater termina! and allowed to flow past each of these
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terminals so that its temperature does not exceed the
specified maximum value of 2502 C. An air fiow of 10 cfm
is usually adequate.

VOLTAGE REGULATOR
Maximum CCS® Ratings, Absolute-Naximum Values:

DC PLATE VOLTAGE. . . v & 4 v o « & o . 3500 max. velts
DC GRID-No.2 VOLTAGE. . . . . . 5 1000 max. volts
DC PLATE CURRENT. . « v & . o . ¥ 1 max. amp
GRID-No.2 INPUT & « .o o v & & 5 50 max. watts
PLATE DISSIPATION « . . . . . . ' 1750 max. watts

L

CHARACTERISTICS RAMGE VALUES
Nin. Nax.

1. Heater Current . . . . ... .. .. 16.3 18.2 amp
2. Direct Interelectrode Capatitarces:
Grid No.1 to cathode . . . . . .. 37 46 i
Grid No.1 to grid No.2 . . . . . . 46 62 mi
Grid No.l to plateb. . . . . ... - 0.17 puuf

Grid No.2 to cathode®. . . . . .. - 1.40 puuf
Grid No.2 to plate . . . . . ... 14.6 17.8 puf
Plate to cathodebse. . . . . ., . -~ 0.017 i
3. Grid-No.1 Voltaged (1) . . . . ., .. 5 30 volts
4. Grid-No.1 Voltage® (2) . . . ... . 5 30 volts
5. Grid-No.2 Currentd (1) . . . . ... = -15 0 ma
6. Grid—No.2 Current® (2) . . . . ... -30 0 _ma
7. Pulse Emission Voltagef. . . . . .. - 650 volts

& continuous Commercial Service,

With external, flat, metal shield havlng dlameter of 8", and center
hole approxlma!eldv 3" in dlameter provided with spring fingers that
connect the shield to grid-No.2 terminal. Shleld is located in plane
of grid-No.2 terminal perpendicular to the tube axis.

With external, flat, metal shield having diameter of 8", and center
hole approximately 2-3/8° Indlameter provided with spring fingers thet
connect the shield to grid-No.1 terminal. Shield Is located In plane
of grid-No.1 terminal perpendicular to the tube axis.

With dc plate voltage 3500 volts, dc grid-No.2 voltage of %00 volts,
grid-No.1—clrcuit resistance of 30,000 ohms, and dc grid—No.1 voltage
adjusted to glve a dc plate current of 0.25 ampere.

With dc plate voltage of 600 volts, dc grid-No.2 voltage of 300 volts,
grid-No.i-circuit resistance of 30,000 ohms, and dc grid-No.1 voltage
adjusted to glve a dc plate current of 0.5 ampere.

With grid No.1, grid No.2, and plate tied together; and a pulse-voltag
source connected between plate and cathode. The half-sinusolid (Approx.
pulse is 2 microseconds between the two points on the pulse at which
the instantaneous value Is 50% of the peak value, pulse-repetition
frequency Is 60 cps, and duty factor is 0.00012. The voltage-pulse
amplitude |s adjusted until a peak cathode current of 90 amperes i3
obtalned. After 2 minutes at this value, the vo)tage-pulse amplitude
wl11 not exceed 650 volts peak.

-]

a

SPECIAL TEST
5-to-400 cps Vibration Test: -

This test is performed on sample lots of tubes to determine
the ability of the tube to withstand varlable-frequency vibra—
tion., With heater voltage of 5.5 volts ac, dc plate supply

RADIO CORPORATION OF AMERICA {5
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voltage of 450 volts, dc grid-No.2 supply voltage of 300 volts,
and grid-No.| supply voltage adjusted to give dc plate current
of I0ma. Plate load resistor = 2000 ohms, grid-No.2 resistor
= 1000 ohms, and grid-No.! resistor = 30 ohms. The tube is
vibrated along each of three mutually perpendicular axes over
a 6-minute sweep consisting of:

(a) 5to22cpswith a fixed double amplitude of 0.240 Inch £10%.
{b} 22 to 200 cps at a flxed acceleration of 10 g + [0%,
le) 200 to 400 cps at a fixed acceleration of 3 g £ 10%,

At the end of this test, the tubes are requlired to meet
the limits of items |,3,4,5,6, and 7 under Characteristics
Range Values.

OPERATING CONSIDERATIONS

The maximum—rated plate and grid-No.2 voltages of this
tube are extremely dangerous. Great care should be taken
during the adjustment of clircuits. The tube and Its assoclated
apparatus, especially all parts which may be at high potentlal
above ground, should be housed in a protective enclosure.
The protective housing should be designed with interlocks so
that personnel cannot possibly come in contact with any high—
potential point in the electrical system. The Interlock
devices should function to break the primary circuit of the
high-voltage supplies when any gate or door on the protective
housing is opened, and should prevent the closing of the
primary clrcuit unti) the door is again locked.
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NOTES 182

NOTE 1: WITH THE CYLINDRICAL SURFACES OF THE RADIATOR
B8AND, PLATE TERMINAL, GRID~No.2 TERMINAL, GRID~No. 1
TERMINAL, HEATER-CATHODE TERMINAL, AND HEATER TERMINAL
CLEAN, SMOOTH, AND FREE OF BURRS, THE TUBE WILL ENTER A
GAUGE AS SHOWN IN SKETCH G,. PROPER ENTRY OF THE TUBE IS
OBTAINED WHEN THE GRID-No.2 TERMINAL 1S SEATED ON THE
SHOULDER A-A'. THE TUBE |S PROPERLY SEATED ON THE SHOULDER
WHEN A 0.010"-THICKNESS GAUGE 1/8" WIDE WILL NOT ENTER
MORE THAN /16" BETWEEN THE SHOULDER SURFACE AND THE
GRID=No.2 TERMINAL. THE GAUGE 1S PROVIDED WITH SLOTS TO
PERMIT MAKING MEASUREMENT OF SEATING OF GRID-No.2 TERMINAL
ON SHOULDER A-A'.

WOTE 2: THE DIAMETER OF EACH TERMINAL IS HELD TO INDICATED
VALUES ONLY OVER THE INDICATED MINIMUM LENGTH OF ITS
CONTACT SURFACE.

WOTE 3: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW
CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE
ANNULAR VOLUMES.

e 23207 OB0A__ EBNTACT SURFACE

INDICATES CERAMIC e EATrEl;-c'A‘\THooE-

ESE3STIPRLED REGION CONTACT SURF, CONTACT SURFACE
= NOTE 3 92CM- IHIIOR!
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SKETCH 6,

% THIS SURFACE 1S FLAT WITHIN
L0005 PEAK TO VALLEY AND IS
PERPENDICULAR TO THE AXIS
OF THE CYLINDRICAL HOLES
WITHIN .00025°.

d
THE AXES OF THE CYLINDRICAL HOLES .}

Wi THROUGH Hs AND THE AXIS OF
POST P ARE COINCIDENT WITHIN ooff  DETAIL OF POST P 777 %

RADIO CORPORATION OF AMERICA DATA 3
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jpesanss

ITHH
re

I

3

i_:

1750

2o

jon e

1500

92CM-I1l00

j23

250° ¢ HH

1.5

v444s

Harrison, N. J.

1250

st H B

it

1000

i

i
pos B¢

Hi
o

T

750

i

3t
Tt

L3

$yp9s

0.35 0.6

MAXIMUM ALLOWABLE TEMPERATURE RISE
WITH INCOMING—AIR TEMPERATURE OF 45° C

1t

Hi

g
,-
i
500

t
irf

13

PLATE DISSIPATION — WATTS

1

RADIO CORPORATION OF AMERICA

Electron Tube Division

B

T

250

TYPICAL COOLING REQUIREMENTS

CURVE
PRESSURE DROP—

AIR FLOW THROUGH RADIATOR IN EITHER DIRECTION.

MAXIMUM PLATE-TERMINAL TEMPERATURE

INCHES OF WATER

Q
o
o~

4600A

Iewes Baanl
I

=

2
1
1
1

0 3UNLVY3JAIL HIV—-ONINOINI JA08Y 3ISI¥ JUNLVEIGWE L~ TUNINYI L=3 1V 1d



4600A

_ . _

TYPICAL PLATE CHARACTERISTICS

I 1111
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e
TYPICAL CHARACTERISTICS
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Beam Power Tube

QUICK-HEATING FILAMENT
90 WATTS CW INPUT (1CAS) UP TO 60 Mc
60 WATTS CW INPUT (ICAS) AT 175 Mc

For Use in Push-to-Talk Mobile and Emergency-Com=
munications Equipment as an RF Power-Amplifier Tube

GENERAL DATA

Electrical:

Filament, Coated:
Voltage (ACor DC). o ¢ v v « v + & SR T 3 2 108 velts
Current at 6.3 volts. . + v ¢ v v o + & 0.6 amp
Heating time. . . . « « & ¢ v v o s o o & 1 sec

Transconductance, for plate volts = 200,°
grid-No.2 volts = 200, and plate
(% = 00 55 5 0 860 o ool M lon 6000 pmhos
Mu-Factor, Grid No.2 to Grid-No.1 for
plate volts = 200, grid-No.2 volts
= 200, and plate ma. =100. . . . . . . . 4
Direct Interelectrode Capacitances:
Grid No.l to plate. . . . . . . .+ « . v « 0.24 max. puf
Grid No.1 to filament & grid No.3 &
internal shield, grid No.2, and
base sleeve . . . . . . . . . . . A uuf
Plate to filament & grid No.3 &
internal shield, grid No.2, and

base sleeve © - &Rl o 2 o o HEwe o5 8.5 upf
Mechanical:
Operating Position. . . . . .. Vertical, base down or up, or
Horizontal with pins 3 and 7 in vertical plane
Maximum Overall Llemgth. . . . . . S R 3137168
Seated Length . . . . . ssmmr aOE - 0@ PeL/8e ¢ 1/8°
Maximum Diameter. . . . . 5 o%odo b %o olald a0 1-21/32"
Bulb. . . . ... o B R A P T12
Cap « « e wp pw o wE st 3 o aie o = e Small (JEDEC No.C1-1)
Sockede. . o o & - A A ¢ . . .Standard Octal 8-Contact
Based J& @ b d Small Wafer Octal 8-Pin with "770" Sleeve
(JEDEC Group 1, No.B8-150)
Basing Designation for BOTTOM VIEW. . . . . . . . . .. 7CcL

Pin 1~Filament Tap, Pin 4 - Same as Pin 1

Grid No.3, o Pin 5~Grid No.1
Internal Pin 6 — Same as Pin 1
Shield Pin 7-Filament

Pin 8-Base Sleeve
Cap - Plate

Pin 2~ Filament
Pin 3-Grid No.2

RADIO CORPORATION OF AMERICA DATA
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RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy*
d

an
RF POWER AMPLIFIER — Class C FM Telephony
Maximum ICAS® Ratings, Absolute-Naximum Values:
Up to 6o Nc

DC PLATE VOLTAGE. 750 max. wvolts

DC GRID-N0o.2 VOLTAGE. . . « « ¢ v « & o . 250 max. volts
DC GRID-No.1 VOLTAGE. . . .« + + . « » . » -150 max. volts
DC PLATE CURRENT. . . o & v 4 o o v o & & 150 max. ma
DC GRIDNo.1 CURRENT. . . . . . . .. >kl 4 max. ma
PLATE INPUT . . . . . .. SEPTY 90 max. watts
GRIDNo.2 INPUT . . . & v 4 ¢« v v o o v & 3 max. watts
PLATE DISSIPATION . . . . o w® 25 max. watts
BULB TEMPERATURE (At hottest pomt on

bulb surface) . « v v v v o v v 0. .. 220 max. oc
Typical Operation:

As amplifier at 175 Nec

OC Platé Voltage. . . . . « o v v o 4 o 400 volts
DC Grid-No.2 Voltage* . . . . . .. .. 130 volts

From a series resistor of . . . . . . . 18000 ohms
DC Grid-No.1 Voltaged s -60 volts

From a grid resistor of . . . . . . . . 30000 ohms
DC Plate Current. . . « o ¢ v v v v o W & 150 ma
DC Grid-No.2 Current. . . + .« o o « o &« & 11 ma
DC Grid—No.1 Current (Approx.). . . . . . 2 ma
Driving Power (Approx.) . . . ¢« « v « & 4.5 watts
Power Output (Approx.). « « « o ¢ o« o « 30 watts
Maximum Circuit Values:
Grid—No.1-Circuit Resistanced . . . . . . 30000 max. ohms

ley—do'n conditions per tube without amplitude modulation. Amplitude
modulation essentially ne‘ntlve may be used if the positive peak of
the audio-frequency envelope does not exceed 115 per cent of the
carrier conditions.

L Intermittent Commercial and Amateur Service.

* obtained preferably from a separate source, or from the plate supply
voltage with avoltage dlvnder, or throw lqh a series resistor. A series
grid-¥o.2 resistor should be used only when the 8608 s used in a
circuit which is not keyed. Grid-#0.2 voltage must not exceed 300
volts under key-up conditions.

.ontamed from fixed supply, by grid-No.1 resistor, or by combination
methods.
When grid No.1 is driven positive and the 8608 is operated at maximum
ratings, the total dc grid-No.1-circuit resistance should not exceed
the specified value of 30,000 ohms. If this value is insufficient to
grovnde adequate bias, the additiona) required bias must be supplied
y a fixed supply.

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Nin., Nax.
Filament Current at 6.3 volts ac. . . . . 0.59 0.71 amp

RADIO CORPORATION OF AMERICA
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4604

Direct Interelectrode Capacitances:
Grid No.1 to plate. . . . . . ... - G.24 puuf
Grid No.1 to filament & grid No.3
& internal shield, grid No.2, and
base sleeve . . . . . .. . ... 9.5 12.5 uuf
Plate to filament & grid No.3 &
internal shield, grid No.2, and

base sleeve . . . . . .. . ... 7.3 9.5 puf
Plate Current®. . . . . . .. ... . 46 94 ma
Grid-No.2 Current®. . . . ... ... - 5.5 ma
Useful Power Outputé. . . ., . . ; . 47 - watts

L With 6.3 volts ac on filament, dc plate voltage of 300 volts, dc grid-

No.2 voltage of 200 volts, and dc grid-No.i voltage of -29 volts. =

$ In a single~tube, self-excited-oscillator circuit, and with 6.3 volts
ac on filament, dc plate voltage of 600 volts, dc grid-No.2 voltage
of 200 volts, grid-No.i resistor of 30,000 + 108 ohms, dc plate current
u: 100 to 112 ma., dc grid-No.i current of 2 to 2.5 ma., and frequency
of 15 Mc.

OPERATING CONS IDERAT I ONS

The bulb becomes hot during operation. To Insure adequate
cooling, therefore, It is essential that free circulation of
alr be provided around the 4604.

The plate shows no color when the 4604 is operated at full
ratings under ICAS conditions. Connections to the plate should
be made with a flexibie lead to prevent any strain on the seal
at the cap,

- Indicates a change.
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TYPICAL PLATE CHARACTERISTICS
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TYPICAL CHARACTERISTICS
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Super-Power Beam Power Tube

2-MW SHORT-PULSE POWER, 275-kW LONG-PULSE POWER

PULSE LENGTH LOW FILAMENT POWER
T0 2500 MICROSECONDS FOR AIRBORNE USE

WATER COOLED

For RF-Pulse Power Amplifier at Frequencies from 195 to 600 MHz
in Search Radar, Telemetry, and Particle Accelerator Service.

ELECTRICAL

Filamentary Cathode, Multistrand,

Matrix-Type, Oxide-Coated—
Voltage: a,]
Maximum, with dc or 60-Hz ac excitation . . |
Maximum, with 400-Hz ac excitation. . . « |
Typical, with dc or 60-Hz ac excitation. . 0
Current:
Typical operation value at 0.95 volt, with

238

60-Hz exCitation o « o o o « ¢ o o ¢ o« 495 A

Minimum time to reach operating filament

VOltage: = o ¢ 4 st o b s s s e e 30 s

Minimum time at normal operating filament

voltage before other voltages are applied. 80 s
Mu-Factor, Grid No.2 to Grid Mo.f. . « « « . 7

Direct Interelectrode Capacitances

Grid No.1 toplatee « o « « = o « e o « o o« 0.15 max pF
Grid No.1 to grid No.2 and cathode. « « « o « 500 pF
Plate to cathode and grid No.2. « « « o« « . . 30 pF
Grid No.2 to cathode [including bypass
€apacitors)e « « o o o ¢ e ¢ o s s o s 4 . 18000 max pF

MECHAN ICAL

Operating Position . «Tube axis vertical, either end up

OvenllLength..:::.......... 8.62 + 0.3t in
Maximum Diameter « . « o ¢ 4 ¢ ¢ o 0 o o . W 11.2% in
Weight (ApProx.) « « v v v v v v v v v v v 38 b
Terminal Connections . . . . . . . . .8¢8 Dimensional Outline
THERMAL k-
Ceramic-Insulator Temperature. . . v « o « « 150 max 9¢
Metal-Surface Temperature. ot 100 max ©°¢
Minimum Storage Temperature® . . .« . . . ... -65 min ©C

Water Flow
Max. Pressure
Absolute Differential

Typ. Min, for Typ.
Flow Flow Flo»
g/= g/n psi
Through fitament block. « + « (.2 0.8 18
Through dc cathode block s « « 1.2 0.8 18
Through grid-No.1block « . 1.2 0.8 4
Through grid.No.2block . . 1.2 0.8 18

RADIO CORPORATION OF AMERICA DATA |
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Water Flow (cont'd)
Max. Pressure
Absolute Differential

Typ. MNin. for Ty‘z
Flow Flow Flow
g/n g/m pei
Through plate:
For plated dissipations
up to 10 kW (Average) . . I% 12 30
For plate dissipations of
10 kW to 30 kW (Average). 22 20 60
Resistivity of water
atl 28%C o i h i e s 0 WEer@e o - ) min MicE
Water Temperature from any outlet. . . . 70 max o¢
External Gas Pressure® « + « v o « +» « o 60 max psi
Water Pressure at an Inlet . . . . . . . 100 max psi

TERMINAL DIAGRAM (Bottom View)

F-Insulated Filament Ter-
minal and Coolant
Connect ion

FR —Uninsulated Filament
Terminal for DC Cir-

cuit Returns and p Pw
Coolant Connection
G1 - RF Grid-No.1 Terminal 3 S2
Contact Surface e
Giw - DC Grid-No.1 and Coolaat Je=== |
Connection 6
G2 -DC Grid-No.2 and Coolant w VAN
Connection KR Kr
KR - RF Cathode Terminal FR F

Contact Surface for
Circuit Returns

P—RF Plate Terminal Contact
Surface

Pw- OC Plate ard Coolant
Connection

PULSED RF AMPLIFIER"

Por frequencies from 195 to 600 NH: and a mazimum "ON" time as
specified in any 25000-microsecond interval

Absolute-Maximum Ratings
"ON" time 15 ps 2500 us

Peak Positive-Pulse Plate Voltaged . . . . . 55 - kv
DC Plate Voltage®. . . . . s e s 25 25 kY
Peak Positive-Pulse Grld-No.z Voltagef 9.. 2.2 2.2 kv
DC or Peak Negative-Pulse Grid-No.| Voltage. 400 40 v
Peak Plate Current . . . . . . . . ¢ o ¢ o« B0 30 A
Peak Grid-No.2 Current . . . . + « s o s o« 15 2 A
Peak Rectified Grid-No.) Current . . « « . . |5 2 A
DC Plate Current . . + & ¢ s ¢ v o o o o« o 0.32 2.5 A
DC Grid-No.2 Current . « « « o ¢ ¢ ¢« s o « « 0.06 0.2 A
DC Grid-No.| Current . . . . + « « . « +» . . 0.06 0.2 A
=5 i
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Absolute-Maximum Ratings (cont'd)
"ON" time 15 ps 2500 ps

Plate Input {Average). « « « ¢ v o v » o 16 70 kW
Plate Dissipation ?Average). 500000 8 30 kw

Typical Plate-Pulsed Operation

In Class Bservice at 425 MH:z with arectangular waveshape palse
of 13 microseconds and a duty factor of 0.004

Peak Positive-Pulse Plate Voltaged . proecee. 50K
Peak Positive Pulse Grid-No.2 Voltage' . . .. .. 2.1 k¥
Peak Negative-Pulse Grid-No.| Voltage" . . . . . . 326 |
Peak Plate Current . . « v v & o 4 ¢ o ¢ o o o o o 75 A
Peak Grid-No.2 Current . « « « v « o ¢ ¢ v o o o & 8 A
Peak Rectified Grid-No.| Current . . . . . . . .. 10 A
DCPlate Current . & ¢ & & ¢ v ¢ e o o o v o e o« 0.3 A
DC Grid-No.2 Current . . . . v v e v v v e v e .. 0.03 A
DC Grid=No.! Current « + « v ¢ « o « o v ¢ e s o « 0.08 A
Peak Driver Power Output (Approx.) . . . . . .. . 20 kw
Useful Peak Power Output » . « « ¢ v« ¢ ¢« v o o & 2 W

Typical Grid-Pulsed Operation

In Class Bservice at the frequencies shown with a rectangular
waveshape pulse of 2000 microseconds and a duty factor of 0.06

At 425 Hz At 600 H:z

DC Plate Voltage®. . . . ... ... .. 20 21 kv
Peak Positive-Pulse Grid-No.2 Voltagef . 2 2 kv
Peak Negative-Pulse Grid-No.! Voltageh . 350 350 v
Peak Plate Current « o + o v 4 o o v 4+ & 27 26 A
Peak Grid-No.2 Current . . « o + ¢ o 4 & 1.6 1.6 A
Peak Rectified Grid-No.| Current . . . . 1.2 1.2 A
DC Plate Current « & v v v & 4y ¢ o o o & 1.62 1.56 A
DC Grid-No.2 Current « + + v v v « o . « 0.096 0.096 A
DC Grid-No.| Current . . ..y « v « « +» . 0.072 0.072 A
Peak Driver Power Output {Approx.) . . . 2.7 2.7 kw
Useful Peak Power Output . . . . . . .. 278 250 kW

Maximum Circuit value
Grid-No.! Circult Resistance + + « « « ¢ « « o 4+ & 500 Q

& Because the filament voltage, when opersted near the maximum value,
srovidel emission in excess of an reguira-anu within tube ratings
uring life the filament voltage -Zm.x be reduced to a value that will
give adequate but not excessive emission. Careful sttention to main-
taining the value consistent with adequate emission will result inconm-
serving the life of the tube. The filament voltage should be measured
8t the respective liquid coolant connections on the tube side of the
threads. ?hi- procedure is essential for accurate measurement of the
filament voltage. At 400 cycles some heating of the filament leads and
rfrothode termine) (cathode hester) cecurs; this condition iz not detri
mental to tube operation or tube life.

Measured directly across cooled element for the indicated typical flow,

This pressure is relsted to the output-cavity pressurization as required
to prevent corona or external arc-over.

The magnitude of any spike on the plete voltage pulse should not exceed
its peak value by more than 4000 volts, and the durstion of sny spike
when measured at the peak-value level should not exceed 10% of the
maximuo "ON" time. The output cavity must be pressurized as required
to prevent corona or external src-over st the ceramic insulator.

High speed "fault” protection must be used with all grid-pulsed appli-

cations and with all plate-pulsed applications where the pulse length
exceeds 20 microseconds.

RADIO CORPORATION OF AMERICA DATA 2
Electronic Components and Devices Harrison, N, J. 6-66
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f The magnitude of any spike on the grid-No.2 voltage pulae should not
exceed its peak value by more than 250 volts, and the duretion of nn¥
spike when measured at the peak-value level should not exceed 10% o
tEe maximum "ON" time.

9 A negative de voltage of 300 volts maxiaum may be applied to grid No.2
to prevent any tube conduction between pulses.

The grid-No.) voltage may be a combination of fixed and aelf bias
obtained from a series grid resistor.

The following footnotes apply to the RC4 fronsmitting Pube Oper-
ating Considerations given at l;nmt of this sectiom.

See Flectrical Considerations - Filament or Heater
See Cooling Considerations - Liquid Cooling

® See Cooling Considerations - Forced-Air Cooling

" See Classes of Service.

CHARACTER ISTICS RANGE VALUES
Note Nin Mox

Filament Current . . . . « . o o o . | 460 530 A
Input Strap-Resonant Frequency . . . = 230 250 MHz
OQutput Strap-Resonant Frequency. . . = 240 260 MHz
Direct Interelectrode Capacitances

Grid No.1 toplate « o« o v « o « o« 2 - 0.15 pF

Grid No.2 to cathode + « v v v o o« = 12000 18000 pF

Note I: At filament voltage of 0.95 volt and ac filament exci-
tation at 60 Hz.

Note 2: Measured with special shield adspter.

FOR ADDITIONAL INFORMATION ON THIS TYPE, WRITE FOR TECHNICAL
BULLETIN AND APPLICATION GUIDE FOR RCA SUPER POWER TUBES,
ICE=279A AVAILABLE FROM:

Commercial Engineering
Electronic Components and Devices
Radio Corporation of America
Harrison, New Jersey

DATA 2 RADIO CORPORATION OF AMERICA
Electronic Components and Devices Harrison, N. ).
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s

SIMPLIFIED DIMENSIONAL OUTLINES

PR
= coneZS s
=
ourPuT Emp
M ey g

TS TR

EXHAUST CAP
MARE NO_ CONNECTION
NOT REMOVE
L1 -Nal_TER
RN s PR
COOLANT ~CONNECTION NUT
OIMENSIONS IN INCHES

9 A deteiled Dimensional Outline and associated Gauge Drawings are givem
in the Technical Bulletin available upon request,

RADIO CORPORATION OF AMERICA DATA 4
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UNINSULATED F)LAMENT
TERMINAL & COOLANT CONNECTION

UNINSULATED FILAMENT
TERMINAL & COOLANT CONNECTION

INPUT END

RF CATHODE TE

RMINAL
CONTACT SURFACE

| DC GRID-N2 2 & COOLANT DC GRID-N21 & COOLANT

| CONNECTION CONNECTION

‘ 2cL-%50ve
|

|

|

|

= _— P————

‘ DATA 4 RADIO CORPORATION OF AMERICA

f Electronic Components and Devices Harrison, N. J.
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Super-Power Beam Power Tube

2-MW SHORT-PULSE POWER, 275~kW LONG-PULSE POWER
PULSE LENGTH TO 2500 MICROSECONDS

LOW F{LAMENT POWER WATER COOLED FOR AIRBORNE YSE
For RF-Pulse Power Amplifier Frequencies from 195 to 600 NH:
The W6I6Y! is the same as the UBI6 except the Y616V does not

have a water separator.

RADIO CORPORATION OF AMERICA DATA
Electronic Components and Devices Harrison, N. ). 6-66
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| a
| Super-Power Triode
;
8 MEGAWATTS OF PEAK POWER OUTPUT AT 425 MHz
MATR1X-OX IDE-TYPE DOUBLE-ENDED TERMINAL
CATHODE CONF | GURAT ION FOR
| LIQUID COOLED SYMMETR ICAL CIRCUITRY
For RF Power Amplifier in Pulse Service
at Frequencies up to 450MHz
ELECTRICAL
Filamentary Cathode, Multistrand, Matrix-Oxide-Type¥—
| Current (DC):
| Typical operating value . . . . . .. . . 1800 A
; Maximum value®. . . . ... .. ..... 2000 A
Maximum value for starting,
| even momentarily . . . . .. ... . .. 2000 A
Minimum time to reach operating current . 30 s
Minimum time at normal operating currént
before plate voltage is applied. . . . . 60 s
| Voltage (DC):®
1 Typical value required
to obtain 1800 amperes . . . . . . . . . i.5 v
Direct interelectrode Capacitances
Grid toplate . . . . . .. .40 160 pF
Grid to cathode . . . . . . ad b w8 B 1500 pF
Plate to cathode + . . . ... ... .. Less than 1.0 pF
MECHANICAL
Operating Position. . . . . Tube axis vertical, either end up
Overall Length. . , . . . .. ... .. ol Io © o 17 max in
Maximum Width . s me 2 ! o e b o0 d 0 @ e bl 24 max in
Weight
URSFEEEL o o ogoes o cRRcAE> SRR A 3 e s .. 19010
| Crated. . « o . . .« T« e afeads e el 355 1b
! Terminal Connections. . . . . . .. {See Dimensiongl Outline)
THERMAL®+ "
Ceramic-Insulator Temperature . . . . . . . . . . 150 max 9C
| Metal-Surface Temperature . . . . .. ... .. . {00 max O
| Minimum Storage Temperature . . . . . . . . ... -65 min ©OC
; Water Flow
| Max. Pressure
Absolute Differential
| Typ. Min. for Typ.
Flow Flow Flos®
| 8/= g/ pei
; To plate:
‘ Total flow for two parallel
| input and output coolant
‘ courses:
For plate dissipation up
to 50 kW (Average} . . . 40 35 L
‘ For plate dissipation of
150 kW (Average) . . . . 100 90 25
=

RADIO CORPORATION OF AMERICA CATAR
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Water Flow (con'd) Max. Pressure
Absolute Differential
Pyp. Min. for Typ.
Flow Flow Flow®
g/n g/» psi
To upper grid coolant
COUMSE . .+ & « « « « « & 3 2 25
To lower grid coolant
QOUrSE . . i P geY Pa L | 2 25
To grid-cathode cool ant
COUFSE & v v v v o v o o o 12 10 6

Resistivity of water at 259C:
Through plate and grid coolant courses. . . | min Ml-cm
Through grid-cathode coolant course . . . . 5 min Ml-cm

Water temperature from any outlet . . . . . . 70 max
External gas pressure®’®. . . . .. .. ... 65 max psig
Maximum watter pressure at any inlet. . . . . 90 wax psig

TERMINAL DIAGRAM (Bottom View)

FI —Filament Terminal (lnner)

FO —Filament Terminal (Outer) e
KURF — Upper RF Cathode Terminal
KLRF — Lower RF Cathode Terminal GLORF [

GUIRF —Upper RF Grid Input Terminal
GUORF —Upper RF Grid Qutput Terminal o (gr
GLIRF — Lower RF Grid Input Terminal
GLORF — Lower RF Grid Output Terminal ke OY Yo Onvmr
PLRF - Lower RF Plate Terminal o
PURF —Upper RF Plate Terminal
PULSED RF AMPLIFIER®

Absolute-Max imum Ratings

For a maximum "ON” time of 25 microseconds in any
2500-microsecond interval, for frequencies up to 450 MH:

Peak Positive-Pulse Plate Voltagef. . . . .. . ... 40 kv
Peak Negative Grid Voltage. . . . . . . ... .. .. 200 V¥
Peak Plate Current. . . . . . . . . . . . ... ... 500 A
Peak Cathode Current9 . . . . . . . . . . ... . .. 750 A
DC Plate Current. . . . . . .« . . . . .. e e e . 5 A
DC Cathode Currentd . . . . . oo S L m e o e 7.5 A
Plate input (Average) . . . . . . . . w s e s e s . 200 KW
Plate Dissipation ?Average) ............. 150 kv

Typical Plate-Pulsed Operation
With Rectangular Wave Shape inCathode-Drive Circuit

With duty factor of 0.01 and pulse duration of 25microseconds

At 425 MH:z
Peak Positive-Pulse Plate-to-8rid Voltagefrh 30000 35000 V
Peak Cathode-to-Grid Voltage . . . . . . .. 60 70 V¥
Peak Plate Current. . . . . . . . snwme s 310 400 A
Peak Cathode Current9 . . . . . . . .. ... 525 680 A
DC Plate Current. . . . . . . . .« . o . 3.1 4 A
DC Cathode Current9 . . . . . . « . . ¢ . .. 5.2 6.8 A

DATA | RADIO CORPORATION OF AMERICA
Electronic Components and Devices Harrison, N. J.
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Peak Driver Power Output’ . . . . . . .. .. 250 350 K
Useful Peak Power Output. . . . . . . .. .. 5 8 W

® The specified maximum filament current is a maximum rating which should
not be exceeded, even momentarily, during operation of the tube. e
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 pro-
vides emission in excess of any requirements within the tube ratings,
the filament current should be reduced toa value that will give sdequate
but not excessive emission for any particular application. Good regu
lation of the filament current is, in general, economically advantageous
from the viewpoint of tube life.

Measured between KLRF and KURF (See fersinal Diagras).
Measured directly across cooled element for the indicated typical flow,

a0 o

This sreuure is related to the outlput-cuvir.y pressurization when re-
quired to prevent corona or external flash-over.

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

The magnitude of any spike on the plate voltage pulse shouldnot exceed
its peek value by more than 10%, and the duration of -n{ spike when
measured at the pesk-value level should not exceed 5% of the pulse duration.

Peak or average cathode current is the total of the peak or average plate
current and the peak or aversge rectified grid current. (Pulses may
not be coincident, hence they may not necessarily be added directly).

Preferably obtained from a cathode bias resistor.

The driver stage is required to supply tube losses, rf circuit losses,
and rf sower added to the plate circuit. The driver atage should be
designed to provide an excess of power above the indicated value to take
care of variations in line voltage, in components, in initial tube
characteristics, and in tube characteristics during life.

—

The following footnotes apply to the RCA Pransmitting Pube Opsrating
Considerations given at the front of this section.

K See Flectrical Considerations - Filament or Heater.
® See Cooling Considerations - Forced-Air Caoling.

M See Cooling Considerations - Liquid Cooling.

P See Classes of Service.

CHARACTER ISTICS RANGE VALUES
Note Min Max

: Filament Voltage. . . . . . . ... .. | I 1.8 v

€ Input Strap-Resonant Frequency. . . . . = 80 120 MHz
Output Strap-Resonant Frequency . . . . = 240 280 MHz
Direct Interelectrode Capacitances

| Gridtoplate. . . . ... ..... = 120 180 pF

; Grid to cathode . . . . ... .... = [250 1700 ©pF

Note 1: With 1800 amperes through filament.

‘ FOR ADDITIONAL INFORMATION ON THIS TYPE, WRITE FOR TECHNICAL
BULLETIN AND APPLICATION GUIDE FOR RCA SUPER POWER TUBES,

| 1CE-279A AVAILABLE FROM:

§ Commercial Engineering

1 Electronic Components and Devices

| Radio Corporation of America

‘ Harrison, New Jersey

=
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SIMPLIFIED DIMENSIONAL OUTLINE"

UPPER RF GRID Py
@)

INPUT TE

RMINALS
AREAS o
==
UPPER RF CATHODE
TERMNAL

CONTACT

PLATE

PPER_MOUNT!
PP ORPACE

T
,JY--..__..__-

L T T
— AREA

7"1%‘-".'..&{"

oo

e ”;.3.»:‘ MAX. DWA,
R
> R LOWER RF PLATE
e TERMINALS

E LOWER RF GRID OUTPUT
LOWER RF GRID mr[ TTLM"‘":NC"W“".}, ot ki
AL CONTACT—| | e RMMAL (OUTER)
MOUNTING
SURFACE
BRCL - 10923ARI

A detailed Dimensionsl Qutline and associated Geuge Drawings sre given
in the Technical Bulletin available upon request.

\
|
|
o ————— —
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—
Beam Power Tube |
|
MATRIX-TYPE CATHODE CERMOLOX FORCED-AIR COOLED i
| 1350 Watts CW Power Output ot 600 MHz 1
| For Use at Frequencies up to 1215 MHz as a Linear RF Power Amplifier
1 in Single-Sideband Suppressed-Carrier Service, as a Plate-Modulated RF
; Power Amplifier in Class C Telephony Service, as an RF Power Amplifier
3 and Oscillator in Class C Telegraphy Service, and as an RF Power Amplifier
in Class C FM Telephony Service.
ELECTRICAL
} Heater, for Motrix-Type Oxldo-
3 Coated Unipotential Cathade?
| 5.5 typ v
; Voltage (AC or DC) . .. vt vei i it iiaennnn 6.0 eax v
) Currentat 5.5volts. . ... ....ouveennnnnn. 17.3 A
Minimum Heating Time. . . . .........o0vuuunnn 5 minutes
Mu-Factor, Grid No.2to Grid No.¥ .. ............ 7
For plate volts = 2500, grid No.2 volts = 600,
‘ and plate mA =600
| Direct Interelectrode Capacitances
Grid No.ltoplate® . . ... ... ..vivvvnnnns 0.18) max pF
Grid No.1to cathode & heater . . . . ........ ... 42 pF
Plate to cathode & heater®:®. . .. .. .......... 0.017 mox pF
Grid No.1togrid No.2 .. .. ...... K e 55 pF
Grid No.2toplate. . .........civvnnn N V] pF
Grid No.2 to cathode & heater® .. ............ 1.4 max pF
MECHANICAL
| Operating Position . . .. ... ... ...t iiionnronnn . Any
Moximum Overall Length. . . . ... ... i 3.34in
Moximum Diameter. .% . . .. ..t ittt e 3.75 in
| Terminal Connections .. ........ = See Dimensional Qutline
1 Radiotor: . . . . . . cxi sxms @t sl o e B ot ¢ Integral part of tube
| Weight (Approx.). .. .....oovvii it P B 2
THERMAL
Terminal Temperature . . .. .c.covoi it inenrnnn 250 mox °c
Plate, grid No.2, grid No.1, cathode, and hester
Plate-Seal Temperature . .. . ...ttt 250 max o°C
See Dimensgional Outline for tempersture-mensurenent points
Forced-Air Cooling®
Air Flow:
Through radiator - Adequate air flow to limit the plate-seal temperature to 250°C
should be delivered by a blower, such as Rotron® AXIMAX 2, KS-408 or equiva-
lent, through tbe radiator before and during the application of heater, plate,
grid-No.2, and grid-No. 1 voltages, See graph, Typical Cooling Charne&eristiu.
To Plate, Grid-No.2, Grid-No.1, Heater-Cathode, and Heater Terminals -
sufficient quantity of air should be allowed to flow past each of these termmals
86 that their temperature does not exceed the specified maximum value of 250°C.
= — =
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During Standby Operation - Cooling air is required to the Heater-Cathode and
Heater Terminals when only heater voltage is applied to the tube.

Dunug Shutdown Operation - An- flow should continue for a few minutes aftee
all el de power is

TERMINAL DIAGRAM (Bottom View)
G} - Grid-No. 1-Terminal
Contact Surface
G2 - Grid-No.2-Terminal
Contact Surface
H - Heater-Terminal
Contact Surface
H.K - Heater-& Cathode-Terminal
Contact Surface
P - Plate-Terminal
Contact Surface

LINEAR RF POWER AMPLIFIER, CLASS AB;"

Single-Sidebond Suppressed-Corrier Service

Peak envelope conditions for a signal having
a minimum peak-to-average power ratio of 2

Moximum CCS Ratings, Absolute Values
Up to 1215 MHz

DCPlate Voltage . . .. .. .......o0itiuininannn 3000 M
DC Grid-No.2 Voltoge . . ........ o drorexens b a¥e: 1000 v
Mox.-Signal DC Plote Current .. ... . oahehrhem W ncns 1.0 A
Mox.-Signol DC Grid-No.1Current. . . . ........... 0.2 A
Mox.-Signol Plote lnput. . . . . ............ oG 2500 v
Max.-Signal Grid-No.2lnput. . ... ...o0vvnenn... 50 v
Plate Dissipotion . .. ... e 1500 v
Maximum Circuit Values

Grid-No.1 Circuit Resistance Under Any Condition

Withfixedbias. .............. ... .. ... ¥ 10000000 5000 0

Vith fixed bias (in Class AB; operation) . ......... Not recommended

With cathode bias . . .. ......... .. i, Not recommended
Grid-No.2 Circuit Impedonce . . . . . .......c..ovunn. See footnote ¢
Plate Circuit Impedonce. . . . .............ouiun.nn See fooinote »

Typicai CCS Class ABy “‘Single-Tone'’ Operation
Up to 60 MHz

DCPlote Voltoge . .. .. ......ovvivineinnnn.. 250 2250 v
DC Grid-No.2 Voltoge . . ......0oc0cnn. oxe e 700 700 Vv
DC Grid-No.1 Voltoge . . . ........ adbolbd dboxae . =50 S0V
Zero-Signol DC Plate Current . . .. .......... oo 02 0.2 A
Zero-Signol DC Grid-No.2 Current. . .. ........ - 0 0 A
Effective RF Lood Resistonce. . ....... O 1100 10 0
Max.-Signol DC Plote Current .. ...... oxeHENA B & oxonel - 1.0 A
Mox.-Signol DC Grid-No.2 Current. . .. ............ 0. 045 0.045 A
Max.-Signol DC Grid-No.1 Current. . . . ... AR T e . 0 0 A
Max.-Signal Peok RF Grid-No.1 Voltege. . . ......... 50 50 v
Mox.-Signol Driving Power (Approx.). . .. .......... 0 0 W
Mox.-Signal Power Output (Approx.) .. ............ 1000 1250 W

DATA | RADIO CORPORATION OF AMERICA
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PLATE-MODULATED RF POWER AMP.-Class C Telephony?

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

Moximum CCS Ratings, Absolute Values

Up to 1215 MH=

DC Plate Voltage . . . ... .. . o oy q 2500
DC Grid-No.2 Voltage . . . . S eondg o€ B 1000
DC Grid-No.1 Voltage . . . . - -300
DCPlate Current .. .. ......covvuuunnns & e 0.85
DC Grid-No. T Current. . .o ov v vvevnnaeenes = 0.2
Plate Input . ........ S peost e o ondd Gawo s @b d 1700
Grid-No.2lnput . . ..oovveennnnens AR —— T ] 35
Plate Dissipotion , . . o oo vveevsvenenneenennn 1000
Maximum Circuit Velve

Grid-No. 1-Circuit Resistance

Under any condition. . . .. ......c000uv. o0 Gom non

Typical CCS Operation
In @ Grid-Drive Circuit at 600 MHz

DC Plate Voltage . . .. ...
DC Grid-No.2 Voltage . . .

DC Grid-No.1 Voltage
DC Plate Current . .. ... y
DC Grid-No.2 Current R | X

DC Grid-No.1 Current (Approx.) . ... ... N o 0.07
Output Circuit Efficiency (Approx.) ....... PR ]
Driver Power Qutput (Approx.). . ...... N obBeso T LY
Useful Power Qutput (Approx.). . .. ....ov.t oo, 1050

Maximum Circuit Volve
Grid-No. 1-Circuit Resistonce

[} EXE>>PLCC<

(=
o
~
EER>P>>LLS

Under any condition. . . . .. PP 95 omens & S Tong T 19000 Q

RF POWER AMPLIFIER & OSC. - Class C Telegraphy®
ond

RF POWER AMPLIFIER - Class C FM Telepheny*
Maximum CCS Ratings, Absolute Values

Up to 1215 MHz

DC Plate Voltage . . . . .. s R (5,04 TE e 3000 v
DC Grid-No,2Voltage ..............c... — 1000 i
DC Grid-No.TVoltage . . ..o vcavuvvenuneeenan -300 v
DC Plate Current . . . . 1.0 A
DC Grid-No.1 Current 0.2 A
Plate lnput . .. ... 2500 v
Grid-No.2 Input. . . . . . S o ORI0 0 G oo 50 v
Plate Dissipation .« « o covvvven v v unans 1500 v

RADIO CORPORATION OF AMERICA A
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Typical CCS Operation
In & Grid-Drive Circuit at 600 MHz

DCPlate Voltage . . . .. oovvevvenniininennnen 1800 2000 V
DC Grid-No.2 Voltage . ..................... 500 500 Vv
DC Grid-No.1Voltage.. . ... ...covvvvuunenn. -75 5 ¥
DCPlote Current . . .. .....oovviviennnnn. 0.75 0.83 A
DC Grid-No.2Current . . .. .....oovvniiuenn s 0.015 0015 A
DC Grid-No.1 Current (Approx.) . . .« covvvnevnnnn 0.04 004 A
Driver Power Output (Approx.). .. ...ccovvvven.. 50 5 W
Useful Power Output (Approx.). .. ... ovvvvevennn 650 800 W
Characteristics Ronge Values
Note  Min Max
1. Heoter Current- - « - - o« e oo vgeacnann 1 163 182 A
2. Direct Interelectrode Cupocnunces
Grid No.ltoplate. . . ........... .. 2 - 0.181 »F
Grid No.1 to cathode & heater. . ... ... - k74 4 pF
Plate to cathode & heater. . ... ...... 23 - 0.017 »F
Grid No.1togridNo.2. . . .......... - 46 62 pF
Grid No.2toplate. . . ............. - 99 131 oF
Grid No.2 to cathode & heater. . ...... 3 - 1.4 P
3. Mu-Factor, Grid No.2 to Grid No.1. .. .. .. 14 8 24
4. Cutoff Grid-No.1 Voltage . . . .......... 1.5 - 40V
5. Grid-No.2Current. .. . ... vuenen... 1,6 -28 12 mA
6. Useful Power Qutput. . . . ............ 1,7 1000 - W
7. Low-Frequency Vibration. . ........... 1,8 - 500 mv
8. High-Frequency Vibration. .. .......... 9 (See Note 9)

Note 1: With 5.5 volts ac on heater.

Note 2: With external flat metal shield having diameter of 8", at center hole

approximately 3" in diameter provided with spring fingers that connect the

shield to grid-No.2 terminal. Shield is located in plane of grid-No.2 terminal

perpendicular to the tube axis.

Note 3: With external ﬂat metal shield having diameter of 8!', and center hole
i ly 2-3/8"! in di provided with spring fingers that connect the

shxeld to grid-No.1 inal. Shield is 1 d in plane of grid-No.1 terminal

perpendicular to the tube axis.

Note 4: With dc plate voltage of 2500 volta, dc grid-No.2 voltage of 600 volts,

and dc grid-No.1 voltage adjusted to give a plate current of 0.6 ampere.

Note 5: Withdc plate voltage of 3000 volts, dc grid-No.2 voltage of 1000 volta,

and dc grid-No.1 voltage adjusted to give a plate current of 20 mA.

Note 6: With dc plate voltage of 2500 volts, dc grid-No.2 voltage of 500 voits,

and de grid-No.1 voltage adjusted to give a plate current of 0.6 ampere.

Note 7: In a CW cathode-driven amplifier circuit at 600 MHz and for conditions:

dc plate voltage at 2500 volta, dc grid-No.2 voltage of 700 volts, and dc grid-

No.1 voltage adjusted to give a plate current of 1.0 ampere.

Note 8: As specified in MIL-E-IE Test Method 1031, and with plate voltage of

450 volts, grid-No.2 voltage of 300 volts, grid-No.1 voltage varied to give a

plate current of 10 mA, and plate load resistor of 2000 ohms.

Note 9: As specified in MIL-E-IE Test Method 1031.

DATA 2
A RADIO CORPORATION OF AMERICA
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L

With external metal shield having diameter of 8'*, and center hole approximately 3*'in
diameter provided with spring fingers that comnect the shield to grid-No.2 terminal.
Shield is located in plane of grid-No.2 terminal perpendicular to the tube axis.

With external flat metal shield having diameter of 8, and center hole approximately
2-3/8" in diameter provided with spring fingers that connect the shield to grid-No.l
terminal. Shield is located in plane of grid-No.l terminal perpendicular to the tube axis.

€ Rotron Mfg. Co., Inc., Woodstock, N. Y,

The following footnotes apply to the RCA Ti itting Operation Conei i givea

at front of this section.
4 See Elsctrical Considerations — Filament or Heater.

® B8ee Cooling Considerations — Farced-Air Cooling.
f Bee Classes of Service,

9 Bee Electrical Considerations - Grid-No.2 Voltage Supply.

8ee -Electrical Considerations - Plate Voltage Supply.

RADIO CORPORATION OF AMERICA DATA 3
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DIMENSIONAL OUTLINE

[
PLATE TERMINAL to 372203 DIA.
NOTE |

CONTACT SDURFACE
NOTES |a 2 £ /Nﬂ COOLED RADIATOR

62
GRID-No.2 TERMINAL

NOTES 18 2

6 - e 278
GRID-No.) TERMINAL X
CONTACT SURF:

ACE
2307 MIN DIA,
NOTES 18 2

250

M-t 1T ;
e TN
- ( - A il
HEATER-CATHODE MIN, \ REFERENCE | MN. ‘37

TERMINAL CONTACT

SURFACE

1710 MIN DIA,
NOTES 1& 2

HEATER TERMINAL
STIPPLED REGION NOTE 3 NOTES l& 2 CONTACT SURFACE
WBY CERAMIC INSULATOR
* TERMINAL TEMPERATURE

MEASUREMENT POINT
S2CL~ 12603V

Note 1: Concentricity between the various diameters is such that the tube will
enter a gauge having suitably spaced concentric apertures and posts of the
following diameters:

a. Radiator Band - 3.7805

b. Plate Terminal - 3.2606

¢. Grid-No.2 Terminal - 3.0806

d. Grid-No.1 Terminal - 2.3375

. Heater-Cathode Terminal - 1.7446

f. Heater Terminal - 0.6945
Note 2: The diameter of the terminal is held to the indicated value only over
the contact surface length. The contact surface length of the heater-cathode
and grid-No.1 terminals extends from the edge of its terminal to the plane
coincident with the edge of the adjacent larger terminal.
Note 3: Keep all stippled regions clear. Do not allow contacts or clrcmt
components to protrude into these 1 1 Di of sti
areas above air-cooled radi plate inal contact surface, and gnd—No.Z
terminal contact eurface shall not be greater than is essociated diameter.

o= ————

RADIO CORPORATION OF AMERICA
Electronic Components and Devices Harrison, N. J.
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PREFERRED MOUNTING ARRANGEMENT!

SR

N
ENLARGEMENT =— J

+ l-— 1.912 DIA.

A\é——.OZB WIDE x .500 DEEP

(8 SLOTS EQ. SP)

—-' ! '-.125 DIA.

.594 DIA.

500 DIA.——-I L—

DETAIL 92¢S-12602

082 R.

ENLARGEMENT

Only the fixed method of mounting is recommended. The fixed method offers simpler
des| ln -nd construction with resulting lower coul ll sspecially simplifies the associ-
ated h cavity if used. On the other d, it requires greater
finger stock accommodation. As used here, accommodation is dcﬁna as amount of
Mexing required by t.he fingers d the finger canuct strip to accept tubes at all the ex-

tremes of which must be provided for in the fixed
meﬂwd l- determined from the Dimensional Outline and m ~associated notea. ltm.y be
as the diff: b the mini on the D

Ouwtline i finger ing) and the iated icity gauge open~
ing in the appropriate note (minimum finger opening).

RADIO CORPORATION OF AMERICA DATAK
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Typical Constant-Current Characteristics
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With Grid-No.2 Volts
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Typical Constant-Current Characteristics
With Grid-No.2 Volts =700
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Typical Cooling Characteristics
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Tuning Characteristics

¢ |
RID No.l {8) TO GRID No.2
e ks P TRE
62
15 1 /
3 g WS _[__
‘ +
L t L —— 283002
p:- 10 - _L ] BID—L,
\ 1
| g 'Ne 20 = 5.9 OHMS
1 7
2 TN
| E Y - L H t
| s z NecE
‘ 8 O LA 11 1
| 5 12,
\ 2 Uil T
‘ ' 1 1
‘ A 1 1 L
| N - -
| i I T 1
1 i1 1 1 ]
11 11 1 1
) 500 1500
‘ FREQUENCY — MHz
j 90081000t
|
:
3 11
{ ! LIGRID No.1{G)) TO CATHODE
1 o
1 % -
g T
T 1 G 2002,
]
i _L_ T—zzmz,
£ 20 =13.4 OHMS
z
S HH asizitasazaatas
.’—_' 1 ;4/9
g 5 7 T Jro T
> (2)
2 S
2
«
2. "¢
T
I
° 800 1000 1500
FREQUENCY — MMz
AT 19000
T
RADIO CORPORATION OF AMERICA RaTATe
Electronic Components and Devices Horrison, N, J. %67



Tuning Characteristics
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Beam Power Tube

CERMOLOX 17 kW Pulsed RF Output
Matrix Cathode Full tnput to 1215 MHz
Forced-Air Cooled UHF Pulsed RF Amplifier

For Use In Airborne, Shipboard, Mobile,
Stationary Equipment

ELECTRICAL
Heater ®

Type «.. ... Matrix, Oxide Coated Unipotential Cathode

Voltage (acordc) « . ve eeveveosevceess 683 V

Current at 6.3V s v e v npesnsesnsncsseaes 3.2 A

Minimum heating time ...:.cc00ceeseeeee. 60 8
MAXIMUM RATINGS, Absolute-Maximum Values
For frequencies up to 1215MHz and for a maximum “‘ON** time
as specified in any 1000-microsecond interval.
Peak Positive-Pulse Plate Voltage ........ 7000
DCPlate Voltage « « . ¢+ v e v e ee s ceessese 4000
DC or Peak Positive-Pulse

Grid-No. 2 Voltage « . cv e eovoeaveeses. 1000
Negative Pulse Grid-No, 1 Voltage. . ¢ e s o o » . 200
DC Plate Current During Pulse

With 5-microsecond *‘ON** time « . ¢cccove. 8
DC Plate Current

With 5-microsecond **ON** time ........., 0.050
Plate Dissipation (Average). « «o e o e oo es.a. 125
Useful Peak Power Output

With 5-microsecond ‘*ON*’ time ........ 17000
MECHANICAL
Operating PositioR + e cvcvetonccecaancnceess. ARy
Weight (Approx.) ..eceaceecapanncans 2 oz (0.06 kg)
THERMALbD
Seal Temperature « « « o oo oo e o ¢ 000 o o o » 250 max. oCc
Radiator Core + . cecocovscoeesnsesse.250max. °c

9See Electrical Considerations-Filament or Heater, under RCA
Transmitting Tube Operating Considerations given at front of
this section,
See Dimensional Qutline for temperature measurement points.
CKeep all stippled regions clear. Do not allow contacts or cir-
cuit components to protrude into these annular regions.

2 B> p << <<

Detailed performance and application information is available
through your RCA Sales Office, Distributor, or write to RCA
Commercial Engineering, Harrison, N.J. 07029.

m@m Electronic DATA
Components 9-68
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DIMENSIONAL OUTLINE

| oo TR
T | B, A
AT ) FRiR
5 RAOIATOR -
.;-;-_-‘j-l - CORE TEMP.
RADIATOR =, MEASUREMENT
L e =T, —POINT
SRR | & 5.4
‘;--l llfjf
(1 — M
| = 1% L ]
I e | e——
'
— =—8
PLATE
TERMINAL e
’)' ,5‘ % b 3 7
GRID No. 2 o Rk : PN J
TERMINAL &3 7
l——C
v
¥ B
—0D R
GRID No. | i T 3 1
TERMINAL
t
H
HEATER - CATHODE (i—
TERMINAL /(
HEATER TERMINALZ || T F  CELECTRODE SEAL=
—llle—1g MEASUREMENT
POINT
FOOTNOTE(e) P2LM-2529V
- DI-
MEN- MEN-
SION INCHES |MILLIMETERS|| SION | INCHES MILLIMETERS
A Dia.|1.250 1.015| 31.75 .38 M 0.035 Min.| 0.89 Min.

m@m Electronic
Components

B Dia.|1.100 $.015| 2794 £.38 ||N 1.335 £.045| 33.91 £1.14
C Dia.|1.000 +.015| 25.40 +.38 ||P 1.230 +£.030| 31.22 .76
D Dia.|0.750 $.015{ 19.056 +.38 {[R 0.370 +.020| 9.40 +.50

. +.017 +43 1|8 0.175 1.015] 4.45 £.38
E Dia.|0.500 _ oo 27 - 50 ||t |o0.025 +.025] 0.64 .83
F Dia.|0.250 1+ 010 6.35 +.25 U 0.200 Min.| 5.08 Min.
G Dia.[0.070 Max.| 178 Max.||V 0.060 Min.| 1.52 Min.
H 0.054 Min.| 1.37 Min. ||W 0.090 Min.| 2.29  Min.
J 2.080 £.050| 52.8 +1.2 X 0.120 Min.| 3.05 Min.
K 0.050 Min. | 1.27 Min. ||Y 0.095 Min.| 2.41 Min.

DATA
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B_eam Power Tube

FORCED-AIR COOLED UHF GRID-DRIVE OPERATION
INTEGRAL RADIATOR 300 WATTS UKF TV OUTPUT AT 890 Mc
MATRIX-TYPE CATHODE 410 WATTS PEP OUTPUT AT 30 Mc

DISTRIBUTED AMPLIFIER SERYICE TO 500 Mc

For Use as an RF Power Amplifier in Television and Single-
Sideband Suppressed-Carrier Service and as a Broadband
UHF Amplifier in Mobile and Stationary Equipment.

Electrical:

Unipotential Cathode, Matrix-TypeP:

Voltage (ACor DC} . . . . . . R 6.3 vol ts
Current at heater volts = 6.3 . .. . . 3.5 amp
Minimum heating time « « o « v « ¢ « « & 0 sec

Mu-Factor, Grid No.2 to Grid No.1 for

plate volts = 450, grid-No.2 volts =

325 and plate amperes = 1.2 . . . . . 12

Direct Interelectrode Capacitances:
Grid No.1 toplate . = « o ¢« o v ¢« « o o 0.062 max. pf
Grid No.1 to cathode . « o & ¢ ¢ « ¢ « & 20 pf
Plate to cathode « « « o ¢+ o ¢ ¢ o ¢ & 6.2 max. pf
Grid No.1 to grid Noe2 o o o ¢ o ¢ v o « 19 pf
Grid No.2 toplate « « « « o o o = = « 2.2 pf
Grid No.2 to cathode « v ¢« ¢« « « ¢ « « « 590 max. pf

Mechanical:

Operating PoSition « v « « e « o s c o e ¢ o s o s+« Any
Maximum Overall Length . « « « « o ¢ o o o o o o o = o 2.18"
Maximum Diameter o 5 i o sl & % s e (o ous fo = 4= 4 22621
Weliight lAppiox ) ReutsuE & & MG Bk & il B £i8) (455102
Radiator . . . . . e v e e o e+« Integral part ef tube
Terminal Connections {See Dimensional Outline):

Gy - Grid-No.1- H-K — Heater- &

Terminal Cathode—
Contact Terminal
Surface Contact
Gy - Grid-No.2- Surface
Terminal P-Plate-
Contact Terminal
Surface Contact
H - Heater— Surface
Terminal
Contact
Surface
Thermal:
Terminal Temperature {Plate, grid No.2,
rid No.1, cathode-heater, and heater) . . . 250 max. o
P?at&Core Temperature . « « « « « « « o« . 250 max. g
Air Flow®:

Through radiator — Adequate air flowtolimi? the radi-
ator core temperature to 250° C should be delivered by a
blower through the radiator before and during the applica-

. tion of plate, grid-No.2, and grid-No.l voltages.

(F®) RADIO CORPORATION OF AMERICA DATA |
gl Electronic Components and Devices Harison, N, ). 4-65



o Plate, Grid-No.a, Grid-No.1, Cathode, and Heater Termi-
nals — A sufficient quantity of air should be directed at
the heater terminal and allowed to flow past each of these
terminals so that their temperature does not exceed the
speci fied maximum value of 250° C.

During Standby Operation — Cooling air is required when
heater voltage is applied to the tube.

During Shutdown Operation — Air flow should continue for g
few minutes after all electrode power is removed.

RF POWER AMPLIFIER — Class B Television urvlu‘

Synchronising-level conditions per
tube unlessotherwise specified

Maximum CCS Ratings, Absolute~Naximum Values:

DC Plate Voltage « « o o o o o ¢ o o s o « 2200 wolts
DC Grid—No.2 Voltage « v o « o « o o o o « 400 volts
DC Plate Current o« o o o o o o 0 « o o o @ 375 ma
DC Grid-No.i Current « « o « « o o o o o o 100 ma
Grid-No.2 Input. « o« « « o« o o o o o ¢ o o 8 watts
Plate Dissipation. « « « o o o« o o o o o « 400 watts

Typical CCS Operation in Grid-Drive Circuit:
For frequency of 8go Nc and Bandwidth of 8.5 Ke

DC Piate VOItage « o « « o o o o o o o o o 2000 volts
DC Grid-No.2 Voltage « « o « « o o o o o o 400 volts
DC Grid—No.1 Voltage . « o« o o « o « o « « ~55 volts
DC Piate Current:
Synchronizing levele « ¢ ¢« « o « ¢ ¢ o « 3% ma
Pedestal level . « o « o o o ¢ « o o « o 280 ma
DC Grid-No.2 Current:
Synchronizing level. . .« . . . . . . .. 1.3 ™
Pedestal level . ¢ o v ¢ v 0 0 0 s o o s 1 ma
DC Grig-No.1 Current:
Synchronizing leveY. . . « v ¢« v v & . 0 -
Pedestal level . o v o o ¢ o a s o s o o 0 m
Driver Power Output:
Synchronizing levels o « o o ¢ ¢ o s o o 30 watts
Pedestal. level . . . . v ¢« o o s o o o & 17 watts
OQutput Circuit Efficionsye o« s « o o o o o ®
Useful Power Output:
Synchronizing level. o o ¢ s « ¢ o o o & 300 watts
Pedestal level « . ¢ & o v oo s a s e by, ) watts
LINEAR RF POWER AMPLIF|ER?
S8ingle-Sideband Suppressed-Carrier Serviea
Peak envelope conditions for a signal having
a mintmum peak-to-average power ratio of &
Maximum CCS Ratings, Absolute-Naximum Values:
DC Plate VOItag€ « « « o o « o « s « « « « 2200 volts
DC Grid-No.2 Voltage « « « « & o v v v o 400 volts
DC Grid-No.1 Voltage . « . « ¢« v v o o o ~-100 volts

DATA | RADIO CORPORATION OF AMERICA
Electronic Components and Devices Haurison, N. J.
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DC Plate Current at Peak of Envelope
DC Grid-No.1 Current « o o o o & «
ERId=NENIZMINp UL &) @ & = o = e
Plate Dissipation. « « « « « & c &

Maximum Circuit Values:

Grid-No.1 Circuit Resistance . . .
Grid-No.2~Circuit Impedance. . « .

5 aE 450°* ma
. 100 ma
g'e < 8 watts
Sk G 400 watts
« « « 30000 obms

s e e s e o o See Note ®

Plate-Circuit Impedance. . . « « « « . . e e« o See Note T
Typical CCS Operation with "Two-Tone Modulation™:
At 30 Ne

DC Plate Voltage . o o o « o o o o o o o o 2000 volts
DC Grid-No.2 Voltage « « ¢« « o « o « = « & 400 vol ts
DC Grid-No.1 Voltage « o = o o « =« a o « & -44 volts
Zero-Signal DC Plate Current « o o« o o « & 100 ma
Effective RF Load Resistance . . . . . . . 3200 ohms
DC Plate Current at Peak of Envelope « « « « 335 ma
Average DC Plate Current . . & . & o o & & 250 ma
DC Grid-No.2 Current at Peak ot Envelope . . 20 ma
Average DC Grid-No.2 Current « . o« & o « & 13 ma
DC Grid-No.1 Current o v o o o v s o o o « 0 ma
Peak-of—Envelope Driver Power Qutput (Approx) 0.3 watt
Output-Circuit Efficiency (Approx.) 92 %
Distortion Products Level:

Mol ! e 0 0 0 0 0 0 0 95 s 101 30 db

Fifth order. . . . . . c sk @E BDE e 34 db
Useful Power Output {Apprex.):

Average. . . . . . S e o o BEE Y 205 watts

Peak of envelope « « ¢ & ¢ ¢ v s o « o« 410 watts

2 The maximum rating for a signal having & minimum peak-to-average power
ratio 1ess than 2, such as is obtained in "Single-Tone® operation, is
300 ma. Ouring short periods of circuit adjustment under °Single-
Tone® conditions, the average plate current may be as high as 450 ma.

The following footnotes apply to the RC4 fronsmitting fube Operating Con-

siderations given at front of this section

b See Flectrical Considerations—Filament or Heater
€ See Cooling Considerations—Forced-Air Cooling

d See Classes of Service

® See Flectrical Considerations—Grid-No. 2 voltage Supply

f

See Flectrical Considerations—Plate voltage Supply

(T RADIO CORPORATION OF AMERICA DATA 2
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DIMENSIONAL OUTLINE

PLATE TERMINAL CONTACT
SURFACE (RADIATOR)
o

M Z

PLATE CORE
TEMPERATURE
|_MEASUREMENT POINT

NOTE 4
MESH R"leE
_L&
et

CATHODE-HEATER

FLANGE TERMINAL

CONTACT SURFACE
(NOTE It)

T {4 FLANGE
HOLES)
~—U(PIN CIRCLE}

~—X%_ (1 PIN}
GRID No.2

Z (4 RECESSES)
GRID No.!

HEATER

V (FLANGE HOLE
NOTE 3 CIRCLE)
8 ceramic
92CS-12502
DIMENSIONS IN INCHES
A - 2,19 max. M- 0.500 * 0.010 W - 0.081 £ 0.002 dja,
B - 1.660 t 0.060 Note 1id Note 2b
€ -0.610 & 0.080 N - 0.300 max, X - 0,081 % 0,002 dia.
D - 2.262 max. dia. P = 0.200 max. Kote 2¢
E - 0.710 min. Q- 1.625 + 0,015 dia. Y - 0.126 2 0.002 dia.
F - 0.470 max. Note le Kote 2a
@ - 0.355 max. R - 0.885 max. Z - 0.245 min. dia.
N - 0.065 max. 8 - a5° 3 5° AA - 0.200 min.
J - 0.028 max. T - 0.175 % 0.005 dia. AB = 0.325 min.
K - 1.435 max. dia. U - 0.939 dia. AC - note 1b
Note 1a ¥ - 2.000 dia. AD - note 1c
L - 0.400 min. dia. AE - 0.085 max.

DATA 2 RADIO CORPORATION OF AMERICA
Electronic Components and Devices Harrison, N. J.
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OUTPUT CAVITY TUNING CHARACTERISTICS

Note I:! Concentricity between the various diameters on the
major tube axis Is such that the tube wil! enter a gauge
having suitably spaced concentric apertures and posts of
the following diameters:

{a) Base seat—1.500

{B) Flared flange of cathode—heater cyfinder terminat—
0.680

{c) Cathode-heater cylinder terminal (i{D}—0,400

td) Cathode-heater cylinder terminal (OD}—0,525

{e} Radiator—1,660

{f) Cathode—-heater flange terminal contact surface—

Note 2: Concentricity of the base pins is such that the
tube will enter the gauge inNote | having suitably spaced
apertures of the following diameters:

fa) Grid-No.! pins—0, 1450
tb) Heater pin—0.0830 (.123 Dia x 82° €SK,)
tc) Grid-No.2 pins—0.0930

Note 3: Keep al| stippled regions clear, Do not allow
contacts or circuit components to protrude into these
annular regions,

Note 4: RF gasket, such as METEX® No.A2733, or equivalent.
* Metex Electronics Corp., Walnut Ave,, Clark, N.J.

TYPICAL
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- HYPICAL COOLING CHAKRACIERIDTICSO

INCOMING AIR TEMPERATURE —24°C i1 DIRECTION OF AIR FLOW
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TYPICAL CHARACTERISTICS
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g — e
TYPICAL PLATE CHARACTERISTICS
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Beam Power Tube

CERMOLOX  Matrix Cathode 13kYV, 30 Amp.
Ruggedized Pulse Modulator Conduction Cooled

ELECTRICAL
Heater® for Matrix Type, Oxide-Coated
Unipotential Cathode:

Voltage(ac ordc). « e e v v v veveecnesses 5.5 v

Current at 5.5 VOlt8. « e v s s s e esssoe17.3 A

Minimum heating time .........0..... 180 8
Mu-Factor, grid No. 1togridNo. 2. ccceeee. 18
MAXIMUM RATINGS, Absclute-Maximum Values
DC Plate Voltage . . v v e v vsvnenveceeens 13 kV
Instantaneous Peak Plate Voltage « ¢« e v 00 .. 17 kV

(Pulse duration < 0.18)
DC Peak

Pulsed-Grid-No. 2

Voltage. . . civie o < ohbname amnerens s e s 5 6 1000 A\
DC Grid-No. 1 Voltage. « e e s s s e eeoeeses. =300 v
Peak Positive-Pulse

Grid-No. 1 Voltage « .o ccvveemesaaes 100 v
Peak Plate Cwrrent « « « oo s evsossansas 30° A
DC Plate Current v+ v cvvereensecsssy 15 A
Plate Dissipation (Average) « . cccccoeeee 15 kW
MECHANICAL
Operating Position « s p s s coeeecesoccececcsaansss Any

Weight (Approx.). ceosvoeeeeecnssasas 1172 1b(0.68 kg)
THERMAL P
Terminal Temperature (All Terminals). « « « « . . . 250 Max. °C

9See Electrical Considerations—~Filament or Heater, under RCA
Transmitting Tube Operating Considerations given at front of
this section.

bSee dimensional outline for temperature measurement points.

v Keep all stippled regions clear. Do not allow contacts or cir-
cuit components to protrude into these annular volumes.

Detailed performance and application information is available
through your RCA Sales Office, Distributor, or write to RCA
Commercial Engineering, Harrison, N.J. 07029.

m@m Electronic DATA
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DIMENSIONAL OUTLINE

LAT
TERMINAL
TACT

PLATE +
CONTAC :
SURFACE

[

GRID-No. |
TERMINAL
CONTACT
SURFACE

HEATER-CATHODE
TERMINAL
CONTACT SURFACE

o TEMPERATURE
MEASUREMENT
POINT

HEATER TERMINAL
CONTACT SURFACE

RGN

Components

g ceramic I FOOTNOTE (c) 92LM-1040V
DIMENSION INCHES MILLIMETERS
A 3.31 Max. 84.1 Max.
B Dia, 3.020 +.010 76.71 t .25
C Dia. 2.317 1£.010 58.85 t .25
D Dia. 1.717 t.007 43.61 t .18
E Dia, 0.713 £.012 18.11 £ .30
F Dia, 2.265 1.003 57.53 £ .08
G 0.725 Min. 18.42 Min.
H 2.780 +.040 70.61 +1.02
J 2.185 1.030 55.50 .76
K 0.200 .025 5.08 + .64
M 0.370 1.030 9.40 + .78
‘ N 0.460 1.030 11.68 + .84
P Dia. 0.755 1.010 19.18 £ .25
Electronic DATA
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Beam Power Tube

CERMOLOX® INTEGRAL LOUVERED-FIN RADIATOR
THOR! ATED~-TUNGSTEN MESH F1LAMENT FORCED~AIR COOLED
For Single-Sideband Service in Stationary and Portable Equipment.
Rated as alinear RF Power Amplifier in Class ABy Suppressed
Carrier Service. Also Useful as AF Amplifier or Modulator,
RF Power Amplifier and Oscillator inClass-C Telephony and
Telegraphy and Other Special Services.

ELECTRICAL
Filamentary Cathode, Thoriated-Tungsten Mesh Type

a 4.5 to 4.75 typ V¥
Voltage (ac orde}® .. .... ... { 5.0 may ¥
Current:
Typical valueat 4.5V, . . . .. .. 128 A
Maximum value for starting,
even momentarily. o « o« » o o o o & @ 300 A
Cold Resistance. « « « v » o » o s o« s o 0.005 Q
Minimum heating time . « . . . « . . . . 15 s
Mu-Factor, Grid No.2 to Grid No | for plate
volts = 2000, grid-No.2 volts = 1375, and dc
plate amperes 806 0000000 o0 0o 10
Direct Interelectrodg Capacitances
Grid No.1 to plate®. . . . . . s « & s » 0.60 max pF
Grid No.1 to fil nt......... 60 pF
Plate to filament - [ )] max pF
Grid No.1 to grid No.2 « « v ¢ » 4 o s & 65 pF
Brild NoZ2l tolpllatel. &, BNN & B B ear . 18 pF
Grid No.2 to filament® . . . . .. . . . 3.3  max pF

MECHAN | CAL

Operating Position . .
Maximum Overall Length
Maximum Diameter . . ,
Terminal Connections .
Radiator . . . . . . .

ight (Approx.) . . .

. .Yertical, either end up
0 00 © 5.65 in
210 a9 o 6.17 in
» See Dimensional Outline
« » .Integral part of tube
B ® @ -0 e ... 107D

s v s v e
“ v = = s e
e 2w 8w
“ v 2 e 0w
® e s v e w
v s s v v o=

THERMAL

Termina) Temperature « . « . « « « « » o & 250 max OC
Ptate, gridNo.2, gridNo. 1,
cathode-filament and filament

Plate-Core Temperature . . . . . . . . . . 250  max °¢C
See Dimensional Outline for temperature-measurement peints

Forced-Air Cool ingf

Air Flow

Through Radiator — Adequate air flow to limit the plate-core
temperature to 250° C should be delivered by a blower through
the radiator before and during the application of filament,
plate, grid-No.2, and grid-No.l voltages.

(¥®\ RADIO CORPORATION OF AMERICA DATA 1
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Air Flow (Cont'd)

To Plate, Grid-No.2, Grid-No.1, Cathode-Filament, and Filament
Terminals — A sufficient quantity of air should be allowed
to flow past each of these terminals so that their temperature
does not exceed the specified maximum value of 250° C.

During Standby Operation — Cooling air is required when only
filament voltage is applied to the tube.

During Shutdown Operation — Air flowshould continue for a few
minutes after all electrode power is removed,

TERMINAL DIAGRAM (Bottom View)
Gy = Grid-No.1-Terminal Contact

Surface
Gp - Grid-No.2-Terminal Contact
Surface
F -Filament-Terminal Contact
Surface

K.F-Cathode-Filament-Terminal
Contact Surface

P~ Plate-Terminal Contact
Surface

LINEAR RF POWER AMPLIF|ER9
SINGLE-SIDEBAND SUPPRESSED-CARRIER SERVICE

Peak envelope conditions for a signal having
a minimum peak-to-average power ratio of 2

Maximum CCS Ratings, Absolute-Maximum Values

DC Plate Voltage . . « + + ¢« ¢ o & o ¢ ¢ + « o« s o 7500 ¥
DC Grid-No.2 Voltage . . . « « + o ¢ ¢ o ¢ o o & « 1650 ¥
DC Grid-No.i Voltage . + « o« « v v o ¢« s o o o o o =750 V¥
DC Plate Current at Peak of Envelope . . . . . . . 4.0 A
DC Grid-No.l Current « « « « ¢ o o ¢ ¢ ¢ o s ¢ o « 500 mA
Grid=Nos2RInputh PRI E s i a8 e e A 150 W
Plate Dissipation. « « o v ¢ 4 ¢ o 4 o ¢ o s o + = 10 kw

Maximum Circuit Values
Grid-No.l-Circuit Resistance (Under any Conditlion)
Fixed Dias o« o o « + o o o e ¢ e a s o s s+ ¢« B5BOOO Q
Fixed bias (In Class AB1 operation)s « « « . » » 25,000 Q
Cathode bias « + v ¢« « + 4 o o ¢ ¢ o o« Not recommended
@Grid-No.2 Circuit Impedance. . « « « +« 4 . . «See footnote’_‘
Plate Circuit Impedance. . . « . . .« . « . . . .See footnotel

Typical Class AB| CCS Operation with "Two-Tone" Modulation
In a grid-drive circuit, at 30 Mc/s

DC Plate Voltage . « « « « + ¢ v ¢ ¢ ¢« o v « o o 7000 v
DC Grid-No.2 Voltage . . . . « « ¢ o« « « « « « . 1500 v
DC Grid-No.| Voltage . + + & « o« « o o o « « o «» =200 v
Zero-Signal DC Plate Current . . . « « v . . .. 0.5 A
Effective RF Load Resistance . . . « + « « o o o 1200 Q
DC Plate Current at Peak of Envelope . . . . . . 3 A
Average DC Plate Current . » . » + v ¢ ¢ ¢« s o o 2.15 A
DC Grid-No.2 Current at Peak of Envelope. . oo @l A
DATA | RADIO CORPORATION OF AMERICA

Electronic Components and Devices Harrison, N. J.
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Average DC Grid-No.2 Current . . . . . + + .

.« . 0.07 é

Peak-Envelope Driver Power Qutput (Approx.). . : See footnote
3 90 %

Qutput Circuit Efficiency (Approx.). . . . .

Useful Power Output (Approx.)

Average. + « » » » SO L A e E . AT BU0 W
PeakEnve]ope.................. 10 kw

LINEAR RF POWER AMPL!FIERT
AM TELEPHONY SERVICE

Carrier conditions for use with amaximum modulation facter of 1

Maximum CCS Ratings, Absolute-Maximum Values

DC Plate Voltage . . « « v v v & s v o ¢ o » s « » 7500 ¥
DC Grid-No.2 Voltage . . . + « o o ¢ » o « + o . » 1650 V¥
DC Grid-No.| Voltage . « « « o o« s s o o s o s s » =750 ¥
DC Plate Current . . « = = o s o o ¢ 2 o s o s o o 2 1
DC Grid-No.| Current + « « v o o » ¢ s ¢ o o » s & 500 mA
Grlild=No:2 Inputics o el 6l &) i Slele ol B Is o 8 [ 6 5] % 150 W
Plate Dissipation. + « « o o o o o o o o o 2 s o & 10 kW
Typical Class AB] CCS Operation
In a cathode drive circuit, at 400 Mc/s
DC Plate Voltage . . . « o o o o s s o » o o s » o 6500 ¥
DC Grid-No.2 Voltage + o+ w o o o o o o o o s & » 1250 v
DC Grid-No.l Voltage . . + + v & o ¢ o s o o « & -160° v
DC Plate Current . . « ¢ & ¢ ¢ v o ¢ o o o » s & .4 A
DC Grid-No.2 Current . +» « . . . o s o o o« » o » 0.0056 A
Driver Power Qutput. . . . AT YY" 75 W
Output Circuit Efflcwncy (Approx.%. B Ry B R 90 %
Useful Power Qutput. « o o ¢ o ¢ o 2 o o o o« o o » 2000 W

a

a

Measured at tube terminals.

With externsl flat metal shield 8 inches in diameter haviag & center hole
3inches in dismeter. Shield is located in plane of the grid-No.2 termi-
minal, perpendicular to the tube axis, and is connected to grid No.2.

With external flat metal shield 8 inches in diameter having a center hole
2-3/8 inches in diameter. Shield is located in plane of the grid-No.1
terminal, perpendicular to the tube axis, and is coanected to grid No.l.
Driver Jm-ar output represents circuit losses and is the actual power
measzured at input to grid-No.lcircuit. The actual H'er required depends
on the opernnnf frequency and the circuit used. e tube driving power
is approximately zero watts.

Typlcul value for 1 ampere of DC plate current with carrier turned off.

The following footnotes apply to the RCA Praasmiiting Fube Operating Con=
siderations given st front of this section.

See Cooling Considerations—Forced-Air Cooling.
See Classes of Service.

. See Electrical Considerations—Grid-No.2 Voltage Supply

J

See Flectrical Considsrations—Plate Voltage Supply

==

@ RADIO CORPORATION OF AMERICA DATA 2
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DIMENSIONAL OUTLINE

647 DIA. MAX, ——
NOTE o

VS R i

3.2502 0I5 DIA.
NOTE Ib D40
-No, 2 TE| ‘
2T SURFS
30282 014 DIA. | N
NOTE ic T
GRID-Na.| TERMINAL - 880
TACT SURF) £038
FRiR : e
cmqoos—mmem/ 280 L—I FILAMENT TERMINAL CONTACT SURFACE
TERMINAL CONTACT

——={-75{ 2 010 DIA. NOTES Ig & 2

wsozo%ﬁim ~NOTE If
NOTES e & 2

C STIPPLED REGION NOTE 3

£ CERAMIC INSULATOR
o TERMINAL TEMPERATURE
MEASUREMENT

Note |

POINT

S2CL-13039
DIMENSIONS IN INCWES

¢ Concentricity between the various diemeters is such that

the tube will enter a gauge having suitably spaced concentric
spertures and posts of the following diameters:

[
b.
c.
d.
.
f.
9.

Radiator - 6.241

Plate Terminal - 3.288

Grid-No.2 Terminal - 3.061
Grid-No.l Terminal - 2.338
Cathode-Filement Terminal - 1.878
Filament Terminal (OD) - 0.908
Filament Terminal (ID) - 0.722

Note 2: The diameter of the terminal is held to the indicated
value only over the contact surface length. The contact surface

length

of the cathode- fil ament and grid-No.l terminals extends

from the edge of its terminal to the plane coincident with th

edge o
Note 3

f the adjacent larger terminal.

¢ Keep all stippled regions clear. Donot allow contacts

or circuit components to protrude into these annular regions,

DATA 2
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SEE DETAIL

DETAIL

e uny 020 WIDE x.425 DEEP

{6 SLOTS EQ. SP.)

¥ i &
A A

761 DiA.
431 UIA.:-I- o] —

w2 |/ SIO SECTION A A’

i
831 :88% DIA-—J L— 92CS-12490K2

Note I: Finger stock is No.97-360 made by Instrument
Specialties Co., Little Falls, N.J.

Note 2: Cathode ring dia. is 2.030 inches when using
No.97-360 finger stock or2.080 inches when usingNo.97-135

finger stock. Made by Instrument Specialties Co., Little
Falls, N.J.

(B RADIO CORPORATION OF AMERICA DATA 3
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Typical Cooling Characteristics
INCOMING AIR TEMPERATURE—25° C D'REfT'O" ORUIRIRTEN
PLATE DISSIPATION
CURVE | WATTS
A 4000
) 6000
¢ 8000
g0.D. %
L (0600 1/16" THICK
BAFFLE
g — b IS
‘ w
| =
| 2
i H
| ]
a
=
o
W
Q
'8
‘ ;
\ 2 |
‘ ac
| s
\
|
\
50 100 150 200 250 300 330
PLATE CORE TEMPERATURE °C (SOLID LINE)
3 4 5 6
PRESSURE DROP IN INCHES OF WATER (DASHED LINE}
92CM-13104
r
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Typical Constant-Current Characteristics

For Grid-No.2 Voltage = 1500 Volts
[
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FILAMENT VOLTS = 4.5 TO 4.75
GRID-No. 2 VOLTS = 1500
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Cavity Tuning Characteristics
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Beam Power Tube

CERMOLOX 17 kV, 40 Amperes Ruggedized
Matrix Cathade Pulse Modulator Conduction Cooled
ELECTRICAL

Heater?, for Matrix-Type Oxide-Coated
Unipotential Cathode:

Voltage (8C OF dC) v vvveonnoeenoss 22%2 v
Current at 22 volts .. ...e0cevese.. 126 A
Minimum heating time . . . . . ¢ 0 0 v o0 v 180 8

Mu-Factor, grid No.2 to grid No.1 ....... 8
MAXIMUM CSS RATINGS, Absolute- Meximum Values
DC Plate VOltage . . « o cvvvvnnenenn. 170 kV

Instantaneous Peak Plate Voltage ....... 22" kV
(Pulse duration < 0.1 8)

DC Peak Pulsed Grid-

No.2Voltage .....ccvevvsaneesees 2000 v
DC Grid No.1 Voltage . ...ccouveees.. =600 v
Peak Positive-Pulse

Grid No.1Voltage . ... voeeessees 150 v
Peak Plate Current . . . v vovegoonroas. 40° A
DCPlate Current . . . v v ovos oo onoons 6 A
Plate Dissipation (Average) .. ... ... ... 7.6 kW
MECHANICAL

Operating PoBition . « o vveusasovonossessa. Ay
Weight (ADPPIOX.) + v v v vssvnevsoesss BIO(2.3 ke
THERMAL b
Terminal Temperature (All terminals) . .... 250 max. °C
Plate-Core

Temperature . « o « s oo v sveeseasasss 250 max. °C

See Electrical Considerations — Filament or Heater under
RCA Transmitting Tube Operating Considerations given
at front of this section.

See dimensional outline for temperature measurement points.
Keep all stippled regions clear. Do not allow contacts or
circuit components to protrude into these annular regions.

Detailed performance and application information is available
through your RCA Sales Office, Distributor, or write to RCA
Commercial Engineering, Harrison, N.J. 07029.

m@m Etectronic DATA
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DIMENSIONAL OUTLINE

T 3 [
[/ \ T
PLATE TERMINAL __| A ;
PLATE CORE :
TEMPERATURE l b
MEASUREMENT POINT A
’L GRID-No.2 TERMINAL N REE.
| iR | ) INE
% i —.'-t‘ég's ]
\ .
| GRID=No.| TERMINAL <D y F
l——& —+U] HEATER TERMINAL
CATHODE -HEATER
TERMINAL - F—"
TEMP.
FEE2 CERAMIC SEE FQOTNOTE(c) o MA2375¥5N7
92LM-1052V
DIMENSION INCHES MILLIMETERS
| A 6.175 Max. 156.85 Max.
B Dia. 3.905 t .015 99.19 +.38
C Dia. 3.305 * .015 83.95 +.38
| D Dia. 2.695 % .015 68.45 1.38
E Dia. 1.973 t .007 49.21 *.18
| F Dia. 2,095 * .015 53.21 *.38
| G Dia. 201 F002 | 13054051
| H 0.590 t .010 14.99 .25
J 2,593 Min. 65.86 Min.
K 4.470 * .030 113.54 *.76
| M 0.320 t .020 8.13 £ .51
| N 0.630 t .020 16.00 t .51
{ P 0.940 * .020 23.88 t.51
i —
| Electronic DATA
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Beam Power Tube

CERMOLOX Ruggedized
Oxide-Coated Cathode 80 Watts CW Power Output
Forced- Air Cooled at 400 MHz
Linear RF Power 40 Watts CW Power Output

Amplifier at 1215 MHz
ELECTRICAL

Heater for Matrix-Type, Oxide-Coated,
Unipotential Cathode:

Voltage (acordc) «osveseveoss 265 210% v
Current at 26.5 VOlt8 ¢ « v ¢ 44 ¢ 0 0 o o 0.54
Minimum heating time .. ...« 60

18

Mu-Factor, Grid No.2 to Grid No.1 ... ...

MAXIMUM CCS RATINGS, Absolute- Maximum Values
Up to 1215 MHz

DC Plate Voltage . « « c e a v o s e s v an 1000 v
DC Grid-No.2 Voltage ... ..ces00s. 300 v
DC Grid-No.1 Voltage ... ¢:co.ooe.a -100 v
DC Plate Current . . .... .. ... 200 mA
Plate Dissipation . ....¢ s o0 cavo. 150 w
MECHANICAL
Operating Position « ¢« caavsoncoaveaonsoen Any
Weight (ApproxX.). . . ¢« c o v oo vscoeansa (0.06 kg) 202
THERMAL®
Terminal Temperature (Plate,

grid No.2, grid No.1, cathode,

and heater) . ...... - vese.os s 250 max. °C
Plate-Core Temperature « . « - « « o« s o a0 oo 250 max. °C

a See Dimensional Outline for temperature measurement points.

b Keep all stippled regions clear. Do not allow contacts or
circuit components to protrude into these annular volumes.

Detailed performance and application information is available
through your RCA Sales Office, Distributor, or write to RCA
Commercial Engineering, Harrison, NJ 07029,

m@m Electronic DATA
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DIMENSIONAL OUTLINE
;;-—AB
I
RADIATOR .
' €
| F
PLATE 4
TERMINAL I s A
GRID-No.2 7S pe
TERMNAL .
1
GRID-No.| 5 i HY B
TERMINALN_ T w— v 1@
e TNy M
Y 7 A&y [ | ,
R T R————P HEATER-CATHODE
_,I TERMINAL
R HEATER TERMINAL
AXIAL PIN —>{ fe—

&= SEE FOOTNOTE (b)
= CERAMIC
* TEMPERATURE MEASURMENT
POINT

g2LM-2327V
DI Di-
MEN- MEN-
SION | INCHES [MILLIMETERS| | SION INCHES |MILLIMETE|
A 2.270 Max. | 57.66 Max. P Dia. | 0.480 Min. | 12.19 Min.
B Diaf1.6251.015Max441.28+.38Max.| | R Dia. | 0.260 Max. 6.60 Max.
c 1.840 t+.032| 48.74 1 .81 S Dia. | 1.085 Min. | 27.56 Min.
D 1.030 t.030| 26.16 * .76 T Die. | 0.985 Min. | 25.02 Min.
E 0.760 +.015( 19.05 % .38 U Dia. |0.735 Min. | 18.67 Min.
F 0.030 Min. 0.76 Min. v 0.060 Min. 1.52 Min,
G 0.165 Min. 4.19 Min. w 0.090 Min. 2.29 Min.
H 0.120 Min. 3.05 Min. X 0.025 #. 0.64 t .64
J 0.140 Min. 3.56 Min. Y 0.175 i.:?:l 4.45 .38
K 0.600 Min. 15.24 Min. z 0.100 Min. 2.54 Min.
M 0.370 £.020| 9.40 + .51 | | AA 0.054 Min. 1.37 Min.
N 0.095 Min. 2.14 Min. AB Die.|0.85 Max. | 21.6 Max.

i

\
r

.
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Beam Power Tube

CERMOLOX
Broadband UHF Operation Matrix Cathode
2300 w CW Output at 890 MHz Forced-Air Cooled
ELECTRICAL
Heater:

TYPE « evccssiansesssasss Matrix Oxide Coated
Unipotential Cathode

5.5 typ. V
VOItAgEe « ¢ « caiooessovovacscanse 6.0 max. V
Current at 5.5 V . . . v e v v v s onsonuese 31 A
Instantaneous Starting Current . ....... 90 max. A
Minimum Heating Time ............. 180 8
Mu-factor (Grid No.2 to Grid No.1) . ... ... 14
MAXIMUM CCS RATINGS, Absolute-Moximum Values
DC Plate Voltage . . . « v v e v eveeeesee. T000 v
DC Grid-No.2 Voltage . . «s oo vsessees 1000 vV
DC Grid-No.l Voltage ....cecveeeess. =250 v
DCPlate Current . . s s oo o e v s s s v s es e 3 A
Plate Dissipation ..+:.scceeeeve... 5000 w
MECHANICAL
Operating Position .. . ccsvveveretesteease. Any

Weight (APDProX.) . « c sesssveosssseosss 61b(2.7 kg)

THERMAL®

Seal Temperatures (Plate, Grid No.2, a
Grid No.1 Heater-Cathode, Heater) - . ... 250 max. “C

Plate Core Temperature . . « « « « + + o + « » + » 250 max. °c

9 8ee Dimensional Outline for temperature measurement points.

I’Keep all stippled regions clear. Do not allow contacts
or circuit components to intrude into these annular regions,

Detailed performance and application information is available
through your RCA Sales Office, Distributor, or write to RCA
Commercial Engineering, Harrison, NJ 07029.

m@m Electronic DATA
Components 9-68
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DIMENSIONAL OUTLINE
|
‘ 7 o\ T
~ RADIATOR —] £
A
;’ PLATE CORE TEMPERATURE -3
3 MEASUREMENT POINT
‘ PLATE - S
- TERMINAL O\ H
| GRID-No.2
u TERMINAL
~ GRID-No.i
i EEMINAL REFERENCE
| LINE
| HEATER-CATHODE TERMINAL HEATER-TERMINAL
i CONTACT SURFACE
 C=3 SEE FOOTNOTE (b)
 EEEA CERAMIC
‘ ¢ TEMPERATURE MEASUREMENT POINT 92LM-2522v
 [DIMENSION INCHES MILLIMETERS
‘, A Dia. 4.57 Max. 116.1 Max.
‘ B Dia. 3.250 t.015 82.55 +.38
: C Dia. 3.028 +.014 76.91 1.35
D Dia 2.319 +.012 58.90 .30
E Dia, 1.850 +.010 44.99 +.25
F Dia, 0.725 Max. 18.42 Max.
G 4.70 Max. 119.4 Max.
H 4.140 .050 105.2 $1.2
J 1.620 +.040 41.15 +1.01
K 1.330 +.030 33.78 +.76
M 0.200 *.025 5.08 .63
N 0.475 +.030 12.07 .76
P 1.945 +.015 49.40 *.38
Electronic DATA
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Beam Power Tube

= CERMOLOX® = 7000 Volts Peak

® Compact, Ruggedized 8 8.0 Amperes Peak

® Hard Tube Modulator ® Nanosecond Switching Time
General Data

Electrical:

Heater for Unipotential Cathode:

8.0 typ. \"
Voltage2 (ACorDC) ...c.uvnvuann — {8 A o ¥
Current @6.0volts .........c.0nnan 7.8 A
Minimum heatingtime . .....o00n0eu- 120 [
Mu-Factor® .............c.... —— 6.6
(Grid No.1 to grid No.2)
Direct Intereiectrode Capacitances:€
GridNo.1toplate. . .......... p— 0.12 max. pPF
Grid No.1tocathode .......c.cp000. 30 pF
Plate to cathode . . ... dadnnacialse 009 max. pF
Grid No.1togridN0.2 .......cov0ne 38 pf
Grid No.2 toplate ...... aer gemms . 8.3 pF
Mechanical:
Operating Position . ........ 2O DD HIOHFHEERIIODE g MOE Any
Maximum Overali Length........ (69.1 mm) 2.72 in
Greatest Diameter ............. (45.3 mm) 1.77 in
Temperature (All seals & platecore) ...... 260 max. °C
Weight (Approx.) . .......... ... (017kxg 6 t o
Terminal Connections ........ R e h0 ] See Quttine Drawing
Pulse Modulator Serviced

Maximum CCS Ratings, Absolute-Maximum Values:
instantaneous Peak Plate

Voltage® ...........¢co0evenn wesee.. 7000 msx. V
(Pulse duration 0.1 M)
DC Plate Voltage . ...... S e .. 6000 max. V
DC Grid-No.2Voltage ............... .. 1200 max. VY
DC Grid-No.1Voltage ............ . —260 max. V
Peak Positive Grid-No.1 Voltage ......... 1560 mex. V
Peak Pilate Currentf . ........ s M 8 max. A
DCPlateCurrent ........cooveeannnnnn .500 max. A

m@ Z)_U Electronic DATA 1
Components 672
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Grid-No.2 Input {Average) ............. 20 max. W
Grid-No.1 Input (Average) ............. 8 max. W
Plate Dissipation (Average)® ............ 600 max. W
Typical Operation:

With rectangular wave shape pulses, duty factor of 0.06 and puise
duration of 2 microseconds.

DCPlateVoltage . ..........coouuus .. 3000 \"
Instantaneous Peak Plate Volme ........ 7000 v
DC Grid-No.2Voltage . ............. dird 800 v
DC Grid-No.1 Voltage . .... KI5 ... —120 \"
Peak Positive Grid-No.1 Voitage ........ ’ 2% v
Peak Plate Current. . ....... B, 8 A
DCPiateCurrent ... ... oeoevvevnans 04 A
DC Grid-No.2Current ...s-.coveuunnnn . 0012 A
DC Grid-No.1Current . ........0vvvss... 0.060 A
Load ReSiStance ...........eceenesens 225 Q
Plate Dissipation (Average) .......... o 480 w
Useful DC Power Output at Pesk of Pulse .. 14,400 w

See V.A.3 of 1CE-300. Heater voltage should be adjusted to the
typical value initially, and then reduced to a lower value that will
provide satisfactory performance. The life of the cathode can be
conserved by adjusting to the lowest heater value that will give
the desired performance.

For plate voltage = 500 V, grid-No.2 voitage » 360 V, and
plate current = 0.249 A.

Measured with special shield adaptor.
See Section VC of 1CE-300.

An insulating fluid or pressurization may be required to prevent
external tube arcing. The insulating fluid must be determined to
be compatible with the tube for the particular application.

The value of peak piate current shown applies to duty factors up
to 0.05; for higher duty factors, the peak plate current must be
reduced as shown in the Peak Plate Current Rating Chart.

Maximum piate dissipation is a function of the maximum piste
input efficiency of the class of service, and the effectiveness of
the cooling system. The value of maximum plate dissipation
shown is a practical value which can be achieved. In all cases of
operation, sufficient cooling must be provided to prevent the
terminal and plate core temperatures from exceeding their maxi-
mum values. When longer life expectancy and more consistent
performance are desirable, operation at reduced temperatures is
recommended.

m@ Electronic DATA 1
Components
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HEATERA-CATHODE
\— TERMINAL Neo.2

| Noes 7: Dimension "H’ is maintained over the distance ""M** with
‘ a finish of better than 32 microns.

Note 2: Ceramic.
Note 3: Keep all stippled regions clear.
*Dimensions are in inches unless otherwise stated. Metric equivalents

in parentheses are given for information only and are based on 1
inch = 26.4 mm.

Ses next pege for dimensions.

(RBAD S
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Dimensional Qutline (Continued)

Tabulated Dimensions*

Dimension
A Dia. 0.660 £ .010 (16.76 + .26)
B Dia. 1.000 1+ .010 (26.40 + .26)
C Dia. 1.300 + .010 (33.02 +.26)
; D Dia. 1,600+ .010 (40.64 + .26)
‘ E Dis. 1.766 £ .010 (4458 + .26)
¥ E 0.020 Ref. { 061 Ref)
G 1.150 Max. (20.21  Max.)
3 H Radius 1130 Max. {2870  Max.)
l J Dia. 1.300 + .002 (33.020 £ .061)
| K Dia. 0.856 Max. (21.72 Max.)
L Dia. 0573 Max. (1466 Max.)
M 0.700 Min. (17.78  Min))
; N 1.695 + .036 (405 +.9)
i P 2.000 + .045 (508 +1.1)
} R 2.400 Ref. (60.96  Ref.)
| s 272  Max. (69.1 Max.)
T 0575 + .025 (14.61 + .64)
7] 0.200 + .020 ( 6.08 £.61)
v 0.400 + .020 (10.16 + .61}
w 0.2560 Ref. ({8636 Ref)
| X 60°  Ref.
| Y 300 Ref.
‘ z 169  Ref.
\
\
|
|
\
e ————————
Electronic DATA 2
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Peak Plate Current Rating

1000
DF. = 1.0
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[ o3 3
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:
: L
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0.7
a
008
o e
005 |
1
i < 4 6 8]0 2 ] 8 10
PEAK PLATE GURRENT - AMPERES 92LM-2375
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Constant Current Characteristics
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Beam Power Tube

CERMOLOX
High Gain RF 2500 Watts Carrier
Power Amplifier Output at 400 MHz
Matrix Cathode 10 kW PEP
Forced-Air Cooled 16 dB Gain
ELECTRICAL
Heater:

Type «...saveeeesess. Matrix-Type Oxide Coated
Unipotential Cathode

Voltage (acordc) «sceseeraweces 22+2 v
Current at 22 volts . ..., 00ccee e 12.6 A
Minimum heating time ............ 180 s

Mu-Factor (Grid No.2 to Grid No.1) .. ... 20
MAXIMUM CCS RATINGS, Absolute-Maximum Values:

Up to 500 MHz
DCPlate Voltage . « e e eesvvaaceas.. T000 v
DC Grid-No.2 Voltage . . .....cc000.. 1200 v
DC PlateCurrent « « o « o o a e s 00 a0sasoa 2.0 A
Plate Dissipation « « « v e oot eaveaoeas 10 kW

MECHANICAL
Operating Position «+ . s ccoecseecsecvecseass ANy
Weight (Approx.) «..eececiacecece.c. 121b(5.4 kg)
THERMAL®
Terminal Temperature (Plate,

heater-cathode, and heater) . . . . ...... 250 max. °C
Grid No.2 and Grid No.l+ « e e e e e o o0 s oo« 200 max. °C
Plate-Core Temperature . » « o « o o o e s« - .» 250 max. °C

@ 8ee Dimensional Outline for temperature measurement points.

bKeep all stippled regions clear. In general do not allow
contacts to intrude into these annular regions.

Detailed performance and application information is available
through your RCA Sales Office, Distributor, or write to RCA
Commercial Engineering, Harrison, NJ 07029.

m@m Electronic DATA
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DIMENSIONAL OUTLINE

RADIATOR

|

& _/

PLATE _
TERMINAL
GRID-No.2
TERMINAL

GRID-No.|
TERMINAL

CATHODE-HEATER

TERMINAL

HEATER TERMINAL
0.0.

\

| PLATE CORE
TEMPERATURE

} MEASUREMENT POINT

|

—af"

) SEE FOOTNOTE (b)

CERAMIC

* TEMPERATURE MEASURMENT
POINT

T
REFERENCE
LINE

HEATER
TE RIMII)NAL

4% HOLES R DiA.

; 92LM-2497v

| DIMENSION INCHES MILLIMETERS
A Dia. 6.130 +.040 55.70 +1.02

‘ B Dia. 4,190 +.020 106.43 t .51

‘ C Dia. 3.915 +.015 99.44 t.38

| D Dia. 3.315 +.015 84.20 .38

| E Dia. 2.700 +.020 68.58 .51

| F Dia. 2.100 +.015 53.34 .38

| G Dia, 1.975 £.010 50,17 .25
H 6.500 Max. 165.1 Max.

| J 2.650 *.025 67.31 .64

; K 1.625 +.025 41.28 +.64

| M 0.340 *.030 8.64 +.76

‘ N 0.660 *.038. 6.76 1.97

| P 1.000 +.030 25.40 *.76
R Dia. 0.089 Nom. 2.26 Nom.,

(RGN

Electronic
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Beam Power Tube

Matrix-type Unipotential Cathode
Liquid Cooled 410 Watts PEP Output
UHF Grid-Drive Operation at 30 MHz
300 Watts UHF TV Output at 890 MHz
Distributed Amplifier Service to 500 MHz

ELECTRICAL
Heater, Unipotential Matrix Type:

Voltage (ac ordc) v v v e v n e owses 6.3 v
Current 8t 6.3 VOIt8 .+ « v v v v v v v v o vn s 3.5 A
Minimum heating time ............ 60 8
Mu-Factor, (grid No.2 to geid No.D). . . . . . 12
MECHANICAL
Operating Position . ........ SEEw iRRRGE LSS . Any

Weight (Approx.). .o vvvvvnveeneeeans 8 02(0.23 kg

THERMAL

Terminal Temperature . ......0.00.... 250 max. °C
Cathode-Heater Flange .. ....vsss.... 125 max.°C
Plate Seal Temperature . ..+....0.0.... 250 max. °C
See Dimensional Outline for Temperature Measurement Points

MAXIMUM CCS RATINGS, Absolute-Maximum Values:
DCPlate Voltage . « v o v v vvevnennn.. 2200
DC Grid No.2 Voltage + .o v vevwennnna. 400
DC Grid No.l Voltage .+ vvveveeeneens —~100
DC Plate Current (Class A Service) ...... 600
Plate Dissipation . . ... vessvensssess. 1000

ig<<<

o Keep all stippled regions clear. Do not allow contact®s
or circuit components to intrude upon these regions.

Detailed performance and application information is avail-
able through your RCA Sales Office Distributor, or by writing
to RCA Commercial Engineering, Harrison, NJ  07029.

D‘Q@m Electronic DATA 1
Components 9-88



== COOLANT LINES
PLATE TERMINAL

ANODE CORE
TEMPERATURE
MEASURED HERE

e

CATHODE FLANGE
URE

| - TEMPERAT
- v Y if MEASURED HERE
| ! 7 CATHODE
PN -
= T HEATER
| 14 3 TERMINAL
X - | : | sr-B
- =
[ = L \
[ | MESH RING
2 FLARED/ Y Lt;“
. CATHODE HEATER
FLANGE T —""CYLINDER TERMINAL

B SEE FOOTNOTE (a)
a2LM-2812Y

* DIMENSIONAL OUTLINE (Top View)

2 No 6—32 STUDS— L cooLanT outLET
COOLANT INLET

92LS—258ITv

|
: e e
\
\
,
y
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DIMENSIONAL OUTLINE (Bottom View)

A

AC
{4 RECESSES)

AA
(IPIN)

AB
(IPIN)

AE
{4 HOLES)

INSULATING / P ——\_ el
MATERIAL AF
(3 PINS)
921 52518y

DIMENSION INCHES MILLIMETERS

A 3.330 Max. 84.6 Max.

B Dia. 2.262 Max. 57.45 Max.

C 1.745 1 .025 44.32 t 64

D 1130 1.010 28.70 £ .25

E Dja. 1625 + 015 4.128 t .38

F 0.437 1.010 .11 * .25

G 0.875 Min. 22,23 Min.

H 0.560 t .020 14.22 t .51

J 0.220 *.020 5,59 t .51

K Dia. 0.375 Nom. 9.53 Nom.

M Dia. 0.375 Nom. 9.53 Nom.

N 0.022 1.002 0.56 t .05

P 0.058 000 147 +- 8

R Dia. 1.425 1+ .010 36.20 t .25

S 0.200 Max. 5.08 Max.

T Dia. 0.500 £.010 12,70 £ .25

U Dia. 0.400 Min. 10.16 Min.

v 0.250 Min, 6.35 Min.
m@m Electronic DATA 2

Components 9-68
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| DIMENSION INCHES MILLIMETERS

‘ w 0.425 Max. 10.80 Max.

= s #-08 | e 1ot

| Y 0.380 +.020 9.65 + .51

L VA 0.060 Max. 1.12 Max.
AA Dia. 0.081 +.002 2.06 .05

} AB Dia, 0.081 +.002 2.06 t 05

i AC Dia. 0.245 Min. 6.22 Min.

‘ AD Dia, 2.000 .010 50.8 + .25

| AE Dia 0.175 +.005 4.45 + .13

] AF Dia. 0.126 i.ggg 3.20 f .08

| AG 0.868 *-g1f 22,05 e
AH 45° + 5 -

i AJ 90° + 3° - i
AK 0.378 +.003 9.60 + .08

| AM 0.171 +.010 434 + .25

| AN 0.562 t.010 14.27 + .25

= AP 0.950 +.011 24,13 + .28

|

|

|

|

\

\

'

|

|

- ——

Electronic DATA 2
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Beam Power Tube

CERMOLOX
RF Power Amplifier and Oscillator to 1215 MHz
Matrix-Type Cathode 340 Watts CW Power Output
105 Watts CW Power at 400 MHz
Ovutput ot 1215MHz Conduction Cooled

ELECTRICAL
Heater for Matrix-Type Oxide-Coated
Unipotential Cathode:

Voltage (acorde) ............. 8.3 \'4
Current at6,3volts .........++.. 3.2 A
Minimum heating time ..., «....... 60 8

Mu-Factor, Grid No.2 to Grid No.1 . ...... 18

MAXIMUM CCS RATINGS, Abseclute-Maximum Values:

Up to 1215 MH=2
DC Plate Voltage . « « . « cv vt vseennee. 2500
DC Grid-No.2 Voltage . . ... .veueea.a. 400
DC Grid-No.1 Voltage . ... vveeeeo.. =200
DCPlateCurrent «...cs:0000c0eeeces 250
Plate Dissipation . » « v e e vt 0 e e eee... 300

£§<4<

MECHANICAL
Operating Positiolt « . c o0 vvevveeeneenens..s Any

Weight (ApProX.) « . s eeev s eeeoneeen 4 oz (0.1 kg

THERMAL

Terminal Temperature (Plate,
grid No.2, grid No.l, cathode 5
and heater) ..........c.06000.00. 250 max. °C

Plate-Core Temperature « . . .. oo ...... 250 max.°C

9 8ee Dimensional OQutline for Temperature Measurement
Points.

Keep all stippled regions clear. Do not allow contacts or
circuit components to protrude into these annular regions.

Detailed performance and application information is avail-
able through your RCA Sales Office, Distributor, or write to
RCA Commercial Engineering, Harrison, NJ 07029.

m@ Electronic DATA
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DIMENSIONAL OUTLINE
— G
/' H
CONDUCTION COOLING
PLATE CORE
TEMPERATURE
MEASUREMENT
POINT
A
PLATE TERMINAL
GRID—No.2 TERMINAL ¢ M

GRID~No.1 TERMINAL" x|

c

b

HEATER-CATHODE

Vv
| - HEATER TERMINAL/ e
TSSO || e cenae
| MEASUREMENT POINT  —>ilW 92LM-2324v
|
\

DI- -
‘ MEN- NEN-

SION | INCHES MILLIMETERS {| SION INCHES MILLIMETERS
| A 2650 +.000 |67.31 + 229 || N | 0.140 Min. .56 Min.

B Dia.| 1.085 Min. 27.56 Min. P | 0.120 Min. 3.06 Min.
| C Dia.| 0.985 Min. 265.02 Min. R | 0.095 Min. 241 Min.
‘ D Dia.| 0.735 Min. 18.67 Min. s | 0175 +.015| 4.45 + .38
| E Dia.| 0.260 Max. 6.60 Max. T | 037 tom| 940 t .51
| F Dia.] 0.480 Min. 12.19 Min. U | 0025 +.025| 064 + .64
| GDia| 0.990 +.005 |25.15 + .13 || V | 0.054 Min. 1.37 Min.
| H 1.355 Min. 34.42 Min. v 0.070 Max. 1.78 Max.
| J 0.165 Min. 4.19 Min. x | 0.100 Min. 2.54 Min.
‘ K 0.600 Min. 15.24 Min. vy | 0.060 Min. | 13.24 Min.

" 1230 +.030 |31.24 + .76|| 2 | 0.090 Min. | 22.86 Min.
|
|
r— — s

NG
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Beam Power Tube
CERMOLOX Motrix Cothode
Ruggedized 13 kV, 20 Amperes
Pulse Modulator Conduction Cooled
ELECTRICAL
Heater:

Type. .......Matrix Oxide-Coated Unipotential Cathode
Voltage (acorde) ......e.uee.n... 495 0. V

6.0 max., V
Current at 5.5 volts . . ......0c0o0v.0.. 17.8 A
Minimum heating time .. ............. 180 8

Mu-Factor, Grid No.2 to GridNo.1 ....... 17
MAXIMUM RATINGS, Absolute-Moximum Values:
DC Plate Voltage . . . .......... 13 kV

Instantaneous Peak Plate Voltage . . ...... 20 kV
(pulse duration < 0,1 s)

DC Grid-No.2 Voltage . . v v vvveeene.... 1000 v
DC Grid-No.1 Voltage .. ....0c0.00eeue. =300 v
Peak Positive Pulse

Grid-No.1 Voltage .....oveevnee.onss 100 v
Peak Plate Current . . v v v o v ot ve v o v e nns 0 A
DCPlateCurrent .........0000veeo.. LB A
Plate Dissipation (Average) ............ L5 kW

MECHANICAL
Operatingi R ositionN e T¢ 1e mr B 5 5 S Any
Weight (ApProX.)s c o cn v vnvevnnssssses 2ib(0.91kg
THERMAL

Terminal Temperature
(Plate, grid No.2
grid No.1, cathode and heater) . ... . «ess 250 max, °C

Plate-Seal Temperature . . ............. 250 max. °C

@ See Dimensional Outline for temperature measurement points,
b Keep all stippled clear. Do not allow contacts or circuit
components to protrude into these annular volumes.

Detailed performance and application information is evail-
able through your RCA Sales Office, Distributor, or write to
RCA Commercial Engineering, Harrison, NJ 07029.

m@m Electronic DATA
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=

DIMENSIONAL OUTLINE

|
. Pl L8
TERMINAL ‘ ~F o

/ 2 ]

J

A H
GRID-No.2
TERMINAL I e

! 8
GRID-No,| & c
TERMINAL =0 % N

HEATER-CATHODE
TERMINAL

EZ) SEE FOOTNOTE (b)
CERAMIC
o TEMPERATURE MEASUREMENT
POINT

o}
po— E
le— P HEATER TERMINAL

921 M- 2509V
DIMENSION INCHES MILLIMETERS
A 3.31 Max. 84.1 Max.
| B Dia. 3.020 +.010 76.71 .25
! C Dia. 2.317 1£.010 f 58.85 .25
| D Dia. 1.717 1.007 43.61 +.,18
E Dia. 0.713 +.012 18.11 +.30
{ F Dia. 2.266 1.001 57.56 .03
3 G 0.725 Min. 18.42 Min.
| H 2.780 1 .040 70.61 £1.02
| J 2.185 1.030 55.50 +.76
’ K 0.200 +.025 5.08 .64
M 0.370 +.030 9.40 1.76
N 0.460 1.030 11.68 .76
P Dia. 0.755 *.010 19.18 +.25
F — ——— —
: m@m Electronic DATA
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4647, 4648
RF Power Amplifier Tetrodes

= CW Ouput up to 250 kW (4647), 500 kW (4648)

| ® Pulsed Output up to: 500 kW peak (4647)
| 1000 kW peak (4648)

® Full Input to 1000 MHz (Each Type)
® Power Gain up to 28 dB (Each Type)

General Data

\ H .

| Electrical: Type 4647 4648

| Filament®

1 TYPE < oot Multistrand Thoriated Tungsten
Current, dc operating, ........... Typ. (840 1600 A

| Max. 4 860 1640 A

| Starting Current (Must never exceed

‘ even momentarily} . .. ......... Max. 1000 2000 A
Voltage at 840 A ... ......... Typ. 37 37 V
Minimum Heating Time to Reach
Operating Voltage. . . . ........... ~ o 60 60 s

Minimum Heating Time at Operating
Voltage 8efore Applying Plate Voltage . . 60 60 s

Mu-Factor (grid No.2 to grid No.1} . ........ 9 9
Direct Interelectrode Capacitances:

Grid No.ttoplate . .......... viavi.. 03 06 pF
| Grid No.1 to grid No.2 and cathode .. ... . 680 1200 pF
‘ Plate to cathode and grid No.2 ......... 85 85 pF
| Grid No.2 tocathode . ......s....s... 130 140 pF

Grid No.2togrid No.1 . ............. 425 775 pf

Grid No.1 tocathode .............. ~ 255 425 pF

Mechanical {Each Typef

Operating Attitude ., ......... Tube axis vertical, either end up
Overall Length, Maximum ., ........ (470 mm) 185 in
Maximum Diameter . ............. {296 mm) 11.65 ’in

; Terminal Connections . .. ......... See Dimensional Outline

| Weight (approx.) Uncrated . . ....... (34.0 kg) 7% b

| Crated .......... (1225kgl 270 B

‘ Thermal (Each Type)
Maximum Ceramic-|nsulator Temperature . . ... .. 150 oc

| Maximum Metal Surface Temperature . ........ 100 oc

— —
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Minimum Storage Temperature® . . . .. ... ... .. —65 oC
m(;mut;;n External Gas Pressure€ 60 psi

--------------------------- 4 2 kg/cmz
Cooling:

1t is important that the temperature of the individual parts of the
tube not exceed the value specified.

Air Cooling

in general, forced-air cooling of the ceramic insulators and the
adjacent contact areas may be required if the tube is used in a
confined space without free circulation of air. Under such con-
ditions, provision should be made for blowing an adeguate quan-
tity of air across the ceramic insulators and adjacent terminal
areas to limit their maximum temperature to the value specified.
Interlocking of the air flow with all power supplies is recom-
mended to prevent tube damage in case of failure of adequate air
flow.

Liquid Cooling:d

Liquid cooling of the filament, filament ground, grid No.1, grid
No.2, and plate is required. When the environmental temperature
permits, the coolant may be water; the use of distilled water or
filtered deionized water is essential. The liquid flow must start
before application of any voltages and preferably should continue
for several seconds after removal of all voltages. Interlocking of
the liquid flow through each of the cooled elements with all
power supplies is recommended to prevent tube damage in case
of failure of adequate liquid flow.

Liquid Pressure at any inlet,

Maximum Gauge . . ............ .. 100 ibsfin2 (7.0 kg/cm?2 )
Resistivity of water @ 259 C,

Minimum . .. ... .. i i .o s 1.0 megohm-cm
Water Temperature from any outlet,

Maximum .. .. i e e 70 °C

Puised RF Amplifierf

For frequencies up to 100 MHz and a maximum “ON” time9 of
2500 s in any 40,000-microsecond interval

Maximum Ratings, Absolute-Maximum Values:

4647 4648

Peak Positive-Pulse Plate Voltageh. .. .. ... 32 32 max. kV
Peak Positive-Pulse Grid-No.2 Voltagel:K . . 1500 1500 max. V
DC or Peak Negative-Pulse
Grid-No.1 Volage . .. ..cove v eennans 400 400 max. V
Peak Plate Current .. .........co0u0. 28 55 max. A
Peak Grid-No.2Current . ............. 2.0 4.0 max. A
Peak Rectified Grid-No.1 Current . ...... 25 5.0 max. A

A

DCPlate Current. . . .. .. .....coouunn 1.7 3.4 max.

| m@ Electronic DATA 1
| Components



4647, 4648

4647 4648
DC Grid-No.2 Current . . ... o..0cvn... 120 250 max, mA
DC Grid-No.1Current . ...,......... .+ 150 310 max. mA
Plate Dissipation™
(Average) . . . ..........cco0uunnnn 20 40 max. kW

Typical Plate-Puised Operation:

In Class B service at 425 kHz with a rectangular waveshape pulse at a
duty factor@ of 0.06 and a pulse duration9 of 2000 microseconds.

4647 4648
Peak Positive-Pulse Plate Voitageh . .. . .. 30 30

Peak Positive-Pulse Grid-No.2 Voltagel . . ..1400 1400

Peak Negative-Pulse Grid-No.1 Voltage" ... 225 225

Peak Plate Current . ....,...... oettxs 29 50
Peak Grid-No.2 Current . ............ 1.3 25
Peak Rectified Grid-No.1 Current . ...... 25 50
DC Plate Current . ........... sa.a..0 15 30
DC Grid-No.2 Current ... ....... «.... 80 150
DC Grid-No.1 Current . ....... se-.0s 150 300
Peak Driver Power Output (approx) «v.. 750 1500
Output Circuit Efficiency (approx.) ..... 95 95
Useful Peak Power Output .. ........ 500 1000

RF Power Amplifierf — Class C Telegraphy and
RF Power Amplifierf — Class C FM Telephony

-
<

*i;;>>>><<

x
]

Maximum CCS Ratings, Absolute-Maximum Values: Up to 100 MHz

4647 4648
DC Plate Voltage ..... A ) @ oy G- 22 22 max. kV
DC Grid-No.2 Voitags ........ eeaea. 1400 1400 max. V
DC Grid-No.1 Voltage . ............. —400 —400 max. V
DC Plate Current. . ..... erine {6 @ EENO® 23 45 max. A
Plate Dissipation™ . '\ .., ........... 128 250 max. kW
Grid-No.2 Dissipation™ .., ,......... 1.8 35 max. kW
rid-No.1 Dissipation™ _ . _ ., ..... “e..r 1.5 30 max. kW
Typical CCS Operation: — 4648At 425 kHz
DC Plate Voltage ........ ceresee. 20 20 kV
DC Grid-No.2 Voltage ............. 1200 1200 v
DC Grid-No.1 Voltage . ....... ceees =225 _295 v
Peak RF Grid-No.1 Voltage ......... 285 285 v
DCPlate Current. . . .............. 19 38 A
=
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f 4647 4648
DC Grid-No.2 Current .. ........0.. 0.8 1.3 A
DC Grid-No.1 Current .. ........... 1.8 35 A
| Driver Power {approx.) ............. 500 1000 w
Circuit Efficiency (approx.) . ......... 95 95 %
| Useful Power Output (approx.} . ....... 250 500 kW
Plate-Modulated RF Power Amplifierf - Class C Telephony
I Carrier conditions per tube for use with a max. modulation factor of
1.0 unless otherwise indicated
Maximum CCS Ratings, Absolute-Maximum Values: Up to 100 MHz
| 4647 4648
OCPlate Voltage . ..........c-..: 16 16 meax. kV
DC Grid-No.2 Voltage . ............ 1100 1100 max. V
DC Grid-No.1 Voltage .. ......«..n. —400 —-400 max. V
DCPlateCurrent ... ......cc00.n- 13 25 max. A
Plate Dissipation™ . . . ... ......00.n 75 150 max. kW
| Grid-No.2 Dissipation™ _ . .. ........ 1.3 25 max. kW
] Grid-No.1 Dissipation™ . .. ........ 1.3 25 max. kW
Typical Operation At 425 kHz
{ 4647 4648
DCPlate Voltage . ............... 14 14 kv
DC Grid-No.2 Voltage . .. .......... 1000 1000 \'
| DC Grid-No.1 Voltage . ............ -250 —250 \
| Peak RF Grid-No.1 Voltage ......... 280 280 A\
| DCPlate Current. . . .. ... ..vvuenn - 1 22 A
DC Grid-No.2 Current .. .......... .700 1.3 A
DC Grid-No.) Current ... ......o.. 1.3 25 A
| Driver Power Output (approx.) ....... 376 750 w
{ Output-Circuit Efficiency (approx.) ... 95 95 %
Useful Power Output {approx.) . ...... 100 200 kw

8 The filament, when operated near its maximum current is capable
of providing emission in excess of service requirements for which

I the tube is rated. To extend the filament life, it is recommended
that the filament current be reduced to a value that will give ade-

quate but not excessive emission. For accurate measurement it is

P
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essential that the filament voltage be measured at the respective
coolant terminals on the tube side of the coupling thread.

b The tube coolant ducts must be free of water before starage or
| shipment of the tube to prevent damage from freezing.

€ The external gas pressure is related to the output cavity pressusi-
zation required to prevent corona or external arc-over.

d  For additional information on liquid cooling see Section IV of
| the "Application Guide for RCA Power Tubes” 1CE-279A.

€ Measured directly across cooled element for the indicated typical
fiow.

t See RCA Transmitting Tube Operating Considerations,CLASSES
OF SERVICE given at front of this section.
Refer to 1CE-279A for definitions.

h The magnitude of any spike on the plate voltage pulse should not
i exceed the peak value of the plate voltage pulse by more than
4000 volts, and the duration of any spike when measured at the
peak-value level should not exceed 10% of the maximum “QN*
time. The output circuit may require pressurization to prevent
corona or external arc-over at the ceramic insulator.

\
| § The magnitude of any spike on the grid-No.2 voltage pulse
| should not exceed the peak value of the grid-No.2 voltage pulse
by more than 250 volts, and the duration of any spike when
| measured at the peak-vaiue level should not exceed 10% of the
| maximum “"ON’’ time.
k A negative dc voltage of 300 volts maximum may be applied to
grid No.2 to prevent any tube conduction between pulses,

M Determined by calorimeter measurements. Power specified in-
cludes intercepted power radiated from the filaments,

B The grid-No.1 voltage may be a combination of fixed and self
bias obtained from a series grid resistor.

| Handling (Each Type)

| General information for handling RCA large power tubes
is given in Section 11-D of RCA’s “Application Guide for
RCA Power Tubes’, 1CE-279A. During shipment the tube

‘ is suspended by springs in a crate. An AJ2195 Lifting

| Adaptor, featuring a 1.0-inch 1.D. eyebolt, must be attached

1 to the tube before removmg it from the shspplng crate. The
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use of a houst capable of liftinga weught of 100 Ibs is recom-
mended for the uncrating operation.

Uncrating Instructions (Each Type)
The following is the recommended procedure for removing
this tube from its shipping crate.

1. Cut the two metal bands which close the crate. Remove
the two “‘ball”’ seals. Disengage the two hasps and re-
move the crate lid.

2. Open the two drop flaps on the sides of the crate.

3. Cut the wires threaded through the four wing nuts that
secure the wooden mounting plate for the tube to the
spring supported frame. Unscrew and remove the wing
nuts and washers. Save the wing nuts and washers for
Step 8.

4. Cut open the top of plastic bag enclosing the tube. At-
tach the AJ2195 Lifting Adaptor to the ground surface
ring surrounding the grid-No.1 terminal using four 10-32
bolts.

5. Connect a hoist to the eyebolt of the lifting fixture. Raise
the tube and wooden mounting plate from the crate.

6; Remove the wooden mounting plate from the tube by
cutting and removing the safety wire and then un-
screwing the four cap screws. Do not drop the wooden
mounting plate.

7. Remove the plastic bag from the tube.

8. Reattach the wooden mounting plate to the spring sup-
ported frame using the washers and wing nuts from
Step 3. Replace the crate lid. Retain the crate for future
tube shipment or storage.

Tube Mounting (Each Type)

1t is recommended that the tube be mounted with the axis

verticat and either end up. In either case, support the weight

of the tube on or by the indicated mounting surface shown

on the tube outline drawing. Eight equally spaced 1/4-28

tapped holes on a 9.25-inch (23.56 mm) dia. bolt circle are

provided in this surface for securing the tube in place.
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If the tube is to be mounted with the input end up, the tube
may be placed directly into the operating position with the
hoist setup of Step 7 of the Uncrating Instructions. After
mounting, the AJ2195 Lifting Adaptor should be removed
from the tube and stored for future use.

If the tube is to be mounted with the output end up special
care must be taken when turning it around. The recom-
mended procedure is as follows:

1. Lift tube using the Lifting Adaptor AJ2195.

2. Attack a 15-inch diameter mounting plate to the tube
mounting surface. This plate shall have two eye-bolts
1809 apart in a horizontal plane. Use all eight mounting

holes. See accompanying Mounting Plate and Lifting Rec-
ommendation.
3. Set tube down resting on mounting plate.

4. Remove the Lifting Adaptor AJ2195.

5. Lift tube using the eye-bolts on the mounting plate. It is
important that the tube be held steady while being
raised.

6. Carefully turn tube end for end.

7. Set tube down on stand so that it will be suspended
from the mounting plate.

‘;%Cooling Considerations (Each Type)

Consult Section 1V of 1CE-279A for general recommen-
dations on liquid cooling.

The weight of the coolant hoses must be externally sup-
ported to insure against applying excessive mechanical stress
to the tube.

Anode Coolant Separator (Each Type)

The AJ2196 Plate Coolant Separator was designed as an
accesory for this tube and must be ordered as a separate
item. Unless ordered, the tube will be delivered without a
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water separator. The coolant separator shall be installed in
accordance with the following procedure.

1. Visually inspect the coolant separator and tube anode
‘ water cavity to assure that they are clean and free of
particles. Caution: Do not clean the anode coolant fins
mechanically.
2. Place a clean, lubricant-free "0’ ring (uniform size No.
237) in the moat on the anode flange.

3. Carefully insert the AJ2196 Plate Coolant Separator into
the anode cavity so as not to damage the anode coolant
fins along the side of the anode cavity. Note: No force is
| required to insert the separator. After the coolont sep-
‘ arator has been complectely inserted rotate it, if neces-

sary, to line up the clearance holes in the separator with
| the tapped holes in the anode flange.

4. Secure the separator in place with eight 1/4-20 NC x 5/8-
inch long stainless steel, binding-head screws.

| Coolant Course Inspection (Each Type)

‘ Please consult Section 1V-D of 1CE-279A for instructions on
“Inspection of Coolant Courses’ and Section IV-E for in-
structions on “Cleaning Coolant Courses.”” Attention is
directed especially to the anode coolant fins which are soft
and easily damaged. Do not attempt to clean these fins by
mechanical methods.

Electrical Considerations (Each Type)

Please consult 1CE-279A. Attention is directed to Section
114-B for the design of electrical connections and to Section
VI for general electrical considerations.

Electrical requirements unique to this tube include the fol-
lowing items:

A. Filament

| A dc filament supply is required. Filament excitation

‘ with an ac supply may generate mechanical resonances

| in the cathode structure.

% The dc electrical filament connections must be made as

_ __ _
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follows: the positive lead is connected to the filament ter-
minal and coolant connection on the input end of the
tube using the AJ2198 connector. The negative lead is
connected to the dc filament ground terminal on the out-
put end of the tube using all eight 1/4-28 tapped holes.

B. RF Driver

The value of drive power given under typical operation
represents the approximate drive power required at the
specified operating frequency. The driver stage should be
designed to provide an excess of power over that indicated
to take care of variations in line voltage and initial tube
characteristics, changes in components, and tube charac-
teristics during life, and transmission line mismatches.

The input impedance of this tube may vary over a con-
siderable range. The exact range is a function of the grid
bias and input rf voltage swing. In instances where the
input rf voltage swing exceeds the bias level, the input
impedance of the tube will decrease considerably. This
change in input drive impedance may limit the input
drive voltage unless the circuit designer utilizes a low im-
pedance bias supply and driver circuit. The RF input cir-
cuit should be connected between the RF-Grid-No.1 ter-
minal and the RF Input Cathode Terminal. Caution: The
RF Input Cathode terminal is at filament potential and
must never be connected directly to the Grid-No.1 ter-
minal or ground. For drive circuit recommendations,
please consult your RCA representative or RCA Large
Power Tube Application Engineering, Lancaster, PA
17604.

. C. Control Grid and Screen Grid

Due to power radiation from the filament and secondary
electron emission, the control and screen grid power dis-
sipation will be higher than that indicated by the voitage-

current product for each grid. The actual dissipations
must be measured calorimetrically by measuring the

electrode inlet and outlet water temperatures and the
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coolant flow. For temperatures measured in ©C and for
water flow in GPM, the dissipation may be calculated
using the equation:

Power Dissipation in kW = 0.264 (GPM) (Tout — Tin)

X-Radiation Warning

X-radiation may be produced when operating this
tube. For each installation, the X-radiation must be
checked and shields provided if the radiation level
exceeds safe limits.

Protection Circuitry (Each Type)
Protection circuits serve a three-fold purpose; safety of per-
sonnel; protection for the tube in the event of abnormal cir-
cuit operation; and protection of the tube circuits in the
event of abnormal tube operation.

Large power tubes require protective devices to insure
against high voltage shocks, rf radiation, loss of coolant
flow, inadequate warm-up, etc. A full treatment of pro-
tective requirements is covered in Section VI.B of the "Ap-
plication Guide for RCA Power Tubes’’ 1CE-279.

Filament, Grid No. 1 and Grid No. 2 (Type 4647)
Flow and Pressure Drop Characteristics for Water

Flow Max. Press.
Diff. for typ.

Coolant Course Abs. min. Typ. flow flow®

gpm [cc/s | gpm | cc/s | psi kg/cm?2
Filament 1.5 95 2.0 126 15 1.05
Fitament Ground | 1.6 |95 20 126 15 1.05
Grid No.1 15 95 20 126 17 1.19
Grid No.2 1.5 95 2.0 126 15 1.05
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Filament, Grid No. 1 and Grid No. 2 (Type 4648}
Flow and Pressure Drop Characteristics for Water

Flow Max. Press.
Ditf. for typ.

Coolant Course | Abs. Typ. flow flow®

gpm | cc/s | gpm | ce/s | psi kg/cm?2
Filament 2.0 126 25 158 |20 1.40
Filament Ground | 2.0 126 2.5 158 |20 1.40
Grid No.1 2.0 126 25 168 |23 1.61
Grid No.2 2.0 126 25 158 |20 1.40

MOUNTING PLATE AND LIFTING RECOMMENDATION
{Each Type)

[ = =
£

| L =1

1 [

[ B R b TR

MINIMUM ,"—"J_LJ-_&LL‘U_\
CLEARANCE
15 {381)

|
1 ‘”| \ (8] MOUNTING HOLES
Py CLEAR 1/4” BOLT
[ EQUALLY SPACED ON
Cad tas /— 9.25 (236) DIA.
DIAMETER
15 (381

MOUNTING SURFACE 921.5