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Beam Power Tetrode

2B33 is n beam power tetrode having an indi rectly heated

|
unipotential cathode. £3
o F T ey
2B33 is used as a driver or a power amplifier of a Yrans- ?I. K
R
mitter up to a frequency of 60 Milz. el S
. ' ¥ , : ; .
2B33 can also be used with triode connection, so that tube i ;@ '
is suiiable for an AF Power Amplifier or a Modulator. n
arp
™, - -
. .‘.,
Electrical Data:
General Data: .
Cathcde: Indirectly-Heated Oxide Coated Unipotential
Min. Bogie Max. Unit
Heater Voltage ........... 5.7 6.3 6.9 v
Heater Current (at 6.3 volts) - 0.9 - A
Transconductance ........... - 6000 - no , ' ' ' i
(for Eb:250Vdce, Ee2 250Vde _ DR
Ecl=-14Vdc : - i
:E Ve e .
Direct Interelectrode Capacitances: g [T [P
2% . n--‘: t
Grid No. 1 to Flate (Note 1) - - 0.2  pF C:ﬂ pl
. /
Tnput ........ et - 10 - wpF Bl \x\ /\~-4(
’ {\.1/ /49
Outout ., - 5.3 - wnP | )
1 Hea et
Froguenoy oo ion e i o - - o 60 MHz 2. tipad
' 31 Grid Lol
4: Catbode, rod o,
. 5: Heatev
Mechanical Data: P Plate Lupper aice
Dimensions: »
Overall Length ............. 123 128 133 mm g 3

TERMINAL CONMECZTIONS

Maximum Diameter ........... - - 9.7 min
Net Weight (approx.) ..... .. - 60 - gr.
Base:
Upper Part .. eiins ittt et JIS A9S
BOLLom Part  wuvverrieninenenan... e 318 B195-1

Dec, 1971 Nippon Efectric Compary, Limited



2B33

Compcnents:

SOCKET  +ene et e et e e e veve.  JIS C 7006 Tvpe Y

L 5 o T A9S
Mourting Position .......... N et ciecesees any

Coeling: Natural Tonvection and Radiation (Note 2)
Note 1. "No. 312 =hieclded” (sce EIAJET-21) is used.
Note 2. When used in a closed chamber, some means for forced-air cooling should

be taken int> account in order to prevent the stem temperature rise.

AF Power Amplifier and Modulator-Class AB1 (Yote 3)

(Triode-connection, grid No. 2 is connected to plate)

Ma2vimum Ratings:

DC Plate Voltage ....iveivivinnnnnnns et tes i N 400 Vdc
Max-Signal DC Plate Current (Note 4) ......c..... e ee e enenan 125 mAde
Max-Signal Plate Input (Note 4) . ..ieiiieerennnnnnn. Ceeeeteiaaaa ce 50 W
Plate Dissipation (Note 1) ..... Cereteetaeeans Ceeeas et rereceeaan, 25 W
Peak Heater to Cathode Valtage ............ ctesesasensan Cisesresnans +135 V

Typical Operation: : (Values are for 2 tubes)

DC Plate Voltage ...i.iivieerriinrreannconenasoaanannans G ierseseeasas .o 400 Vdc
DC Grid No. 1 Voltage ...viiiiiieiintcenenannnncnnnnas ceeesaas cesesnn -45 Vdc
Peak AF Grid No. 1 to Grid No. 1 Voltage .......c..... Cecereceasacas 950 V
Zero—Siénal DC Plate Current ....iiieierececanacanacss cereerraaaas oo 64 mAdec
Max-Signal DC Plate Current ......cciciieeeceeeennnes ceeeeseaseaan . e 140 miAdc
ective Load Resistance (Plate to Plate) ....vvvven. et eeeaeneen. 3000 2
Max-Signal Driving Power (approX.) ceeieeeiveeeneneeeennnnenns ceases oW
Man=3tsont Tlate Poser Qutput (approny ) L e 15 «

Maxizum Grid No. 1 Circuit Re=istance:
In case of fixed bias .. iieeeiennens Gt e eeeceaanteeseatensenon 100 kI

In case of cathode bias ... v.... C et etetceceaeenecnnanas ceeean 500 k&

AF Power Amplifier and Modulator-Class AB1 (Yote 3)

Maximum Ratings: \b=oluts Values:

600 Vdc
300 Vdc
120 maAde

DC Plate Vollage ..ieiveiiveeennenonees cesenen Ceeeraanncsenaacenens ceens
DC Grid No. 2 Voltage ...ttt eieienenocannonans cees s ene cier e eacenun

Vax.=Sisrmal DO Plate Turrent (Note 4)  tiviiiiereoenresnsrnsoaessoannans




Max.-Signal Plate Input (Note 4)  ciiveiieenneanan S S
Max.-Signal Grid No. 2 Input (Note 4) ........... P
Plate Dissipation {Note 1) .......vcens e e a e et Cheecenes
Peak Heater to Cathode Voltage et Ceeeesecessraneseseseans

Typical Operation: :  (Values are for 2 tubes)

DC Plate Voltage ceeerecesssersaes s seessnns ceessee 400 500
DC Grid No. 2 Voltage (Note 6) ..ovievecireenens eeean . 300 300
DC Grid No. 1 Voltage (Note T) coveeninieennanenens e =30 =32
Peal AP Grid No. 1 to Grid No. 1 Voltage ........ et 60 64
Zero—Signal DC Plate Current  ceeeeeneceesoasanconcs e 50 44
Max-Signal DC Plate Current ............ e e “ee 143 141
Zero-Signal DC Grid No. 2 Current ........ ceceranoan oo 2 1
Max-Signal DC Grid No. 2 CUITent .e.eevenenenns oescens 16 15
Effective Load Resistance (Plate to Plate) ..vieenvenns 6800 8200
Max-Signal Driving Power (apProX.) ceveeeeceseecans cees 0 ¢
Max-Signal Plate Power Output (approX.) ceeeeeeviecannn 36 46
Grid No. 1 Circuit Resistance '

In case of fixed bias ....... T R R

In case of cathode bias ...ceereccenaitececccanen teressevesaecse -

600G
300
-34

68

139
0.6

y =
N

10000

2

il
Ch

100

Vde
Vde
Vdc
v

) mAdC

mAdc
mAdc
inrAdc
Q
W
W

ki

. Not recommended

AF Power Amplifier and Modulator-Class AB2 (Note 5)

Maximum Ratings: Absolute Values
DC Plate Voltage ...cveecenecn teecettceaaneaesaas Meeeessseessesecsssesses
DC Grid No. 2 VOllage «.ceeeeeenscncoacansossnsoonanccssnnnnsnssesnons
Max-Signal DC Plate Current (Note A teeesecsceansons
Van-Sienal Plate tuput ANote ) coiiiianaieeen e ceeae
Max-Signal Grid No. 2 Input (Note 1 R ceeceeeanns
Plate Dissipation (Note ) ..ceeeeiieercncennnnnens Ceescecacceas Ceeeenn
Peak Heater to Cathode Voltage ..ceececcves ceeeca Cevecsesananenoanas .

Typical Operation: - (Values are for 2 tubes)
DC Plate Voltage ......coveeeeenn Cheeseracteaana Cheetessecasaa 400 500
DC Grid No. 2 Voltage (Note 6)  ceveeeeerereneadoceanansaanns . 300 300
DC Grid No. 1 Voltage (Note T) ...................l.......... -28 =30
Peak AF Grid No. 1 to Grid No. 1 Voltage ........... e ... 80 86

60

Zero-Signal DC Plate Current  L..iiiieiiiiiiieiiiencananees 72

Vde
vdc

mAdc

v

Vdc
Vde
Vde

 wAd~




2833

Max-Sigual DC Plate Current  .uu.e.e.eu..o.. N ceerserrsesssss 240 240 200 mdde
Zero-Signal DC Grid No. 2 Current ........0vivuinnn e 2 0.9 0.7 mide
Max=Signal DC Grid No. 2 CUFFENU  veurevnernennnnnnnnn. teeeee. 200 20 18 mide
Effective Load Resistance (Plate to Plate) ....o...... ceee 3700 4600 6900 0
Max-Signal Driving Power (approx.) C et et e e eaeas ce et 0.2 0.2 0.1 W
Max=Siagnal Power Output (approx.) ..euueeeoeeenennnnnnn. R b 15 8O W

Maximum Grid No. 1 Circuit Resistances

In case of fixed bias ....eve..... t e ee e et aaanen sraeceans 30 k.
In case of cathode bias ...... teerseenes ceeseeocas ceereen Not recommended

Note 3. A suffix "1" means that grid No. 1 current does not flow even at p.ak
condition of maximum input signal. Maximum input signal voltage limit
for the oparating class of AB; will be reached when peak instantaneous
grid No. 1 voltage becomes zero volts.

Note 4. Averaged over any audio-frequency cyele of sine-wave form.

Note 5. A suffix "2" means that grid No. 1 current will flow during some part of
the input signal cycle.

Note 6. This voltage should be applied by a private source or by. a voltuge
devider from the plate source.

Note 7. This voltage is delivered by a fixed bias. -

RF Power Amplifier-Class B Telephony

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

Maximum Ratings: Absolute Values

DC Plate Voltage ......... ettt eec i aeaea ettt e et it 600 Vde
DC Grid No. 2 Voltage ............ et et rieiieaa ceees 300 Vdce
DC Plate Current .............oeu... et ettt Ceteeeenaens 80 mAdc
Plate Toeue oo C sttt P 37.5 W
Plate Dissipation .................. ettt e, Ceeeeaian 25 W
Grid No. 2 Dissipation ............. :.. .................. et 2.5 W
Peak Heater to Cathode Voltage ... .iuieuen oo . 135V

Typical Operation: :

DC Plate Voltage ................ Ceeceens ettt it e 400 500 600 Vo
DC Grid No. 2 Voltage v...vvuunenununn... teevesaans ceteaann 300 300 300 Vde
DC Grid No. 1 Voltage (Note 8) o.uvurvnrnnnnn.. seeeen e -40  -40 =40 Vde
Peak RF Grid No. 1 Voltage uuuiiiieeeunenennmnnnennnnnnnis 40 38 36 V
DC Plate Turrent ........... e ettt ettt c e ceee 75 70 2.5 nAde




DC Grid No. 2 Current ... i e e e 5 4 4 mAde
DC Grid Nc. 1 Current (approx.) ................... 0 0 0 =Ade
Oriving Fower (approx.) (Note 9) it eeeia it et e 0.4 0.3 o0.2W
Plove Prwer 00t it (appron. ) et i e e it e eeeeeenennnn 9 | S T
Maximns Grid YNe, 1 Cireuit Resistance ... oueuen.... Ceeeanean R 30 K

Nete 8. Fixed bias or capacitance by-pathed cathode resistance bias =hould be

u=ed,
Note 9. Peak AF condition for use with a modulation factor of 1,0,
Plate Modulated RF Power Amplifier-Class C Telephony
(Carrier condition per tube for use with a max. modulation factor of 1.0)
Maximum Ratings: iAbsolute Values
DC Plate Voltage oottt it et eee e Cieeeean . 475 Vde
DC Grid No. 2 Voltage . et et Cee et te e Ch ettt e 300 Vde
DC Grid No. 1 Voltage ..viiiuinniniiiint ittt e -200 Vdc
DC Plate Current ......veininnrnennnn... i Cireeanae ceen 83 mAde
DO Grid Noo 1 Current oo ittt it e oo, cecearente 5omAdy
Plate Input oo i ittt ittt iennnnn. Cesesesnsans certerennan ceene 40 W
g I T . 6.5 W
Grid Nouo 2 Dissipation wu.iuiineuieen s neeneeeneneneeneneneeni, 2.5 W
Peak Heater to Cathode Voltage ...... tereteseenceannas N . +133 v
Typical Operation: ;

DC Plate Voltage .............. e Crereeene Ceteseaes 325 400 475 Vde
DC Grid No. 2 Voltage (Note 10) C et e et e cteseesenens 250 250 250 Vdc
In case of using series resistance ....eeeue.eeeennneen. . 12,5 2 28 k.
DC Gotd Noo U Voltare (Note 11 oo -75 -7 -77
i ocase of ‘usmg grid No. 1 resistance ............0..... 21.4 21.4 21.2 k©

Peak RF Grid No. 1 VOltage wuveuievuvineennrennnennnnnns cons 95 95 108 Vv
DC Plate CUrTent i.ieriuvuveenennnenennnenens Ceseescensnane 86 80 83 maAde
DC Grid Noo 2 Current o i i e . 6 6 8 mAde
DC Grid No. I Current (approxe)  cieeeiieveneennrennnnn ceene 3.5 3.5 4 mAde
Driving Power i e i i e e . 0.3 0.3 0,1 W
Plate Power Output (approx.) ...... e Cerereiea 17 22 B W
Maximun Grid No. I Circuit Resistance (Note 12) veieveeeeeeanans 30 ko
Note 10. This voltage should be applied from a private source modulated

simul taneousiy with plate voltare, or from the pi

ate couyrcea nEyne




2B33

the series resistance shown above.

Note 11. This voltage should be applied by the grid No. 1 resistance shown

above. by a combination of the grid No. 1 resistance and fixed bias

or by a conbination of the grid No. 1 resistance and cathode resist—

ance.,

Note 12, ‘When grid No. 1 ix driven positive, the total de  grid No. 1 circuit

rezistance should not exceed 30 k7. If this value is inszufficient

to provide adequate bias, the additional required bias must be
plied by a cathode resistor or fixed supply.
RF Power Amplifier -Class C Telegraphy ,
] and
RF Power Amplifier-Class C FM Telephony
maximum Ratings: Ab~oluie Values \
DC Plate Voltage ..................... ettt Ct ettt et aea 600
DC Grid No. 2 Voltage .............. e I ceevs 300
DC Grid No. 1 Voltage ; .......................... et et anns e cenans . =200
DC Plate Current ....... Ceeaaan. R 100
DC Grid No. 1 Current ................ . .l Ceenen et 5
Plate tnput ........... D I T t e ettt ettt 60
Plate Dissipation ................. L I N T ceea 2
Grid No. 2 Dissipation R 3.5
Peak Heater to Cathode Voltage ............ I I TN 1135

Typical Operation: .

Fup=

Vde
Vde
Vde
mAdc
mAdec

< ¥ =

DC Plate Voltage R T 400 500 600 Vic
DC Grid No. 2 Voltage ..., .. ... . .... e et 250 Ry 2507 V.
L Case o7 usang FOTIOL Vst stanee L0, ... Ceecertesaaa 19 31 41 kS
DC Grid No. 1 Voltage ... ioiiiiiiiu.. .. et -15 ~-45 =45 Vdec
In case of using grid Yo. 1 resistance ,............. coe 11.2 11.2 11.2
In case of using cathode resistance ........ ... ..., 400 400 400 =
Peak RF Grid No. 1 Voltage ...iiiieiiiiiiinnnnnnnn, e 65 65 65 Vdc
DC Plate Current ........ Ceeiean Cr et e ettt eeas 100 100 100 mAge
DC Grid No. 2 Currvent ..o L. ettt et 8 8 3 mAdce
BC Grid Nou 1 Curvent Lo cenn 1 4 4 mAde
Driving Power (approx,) oo ... L., ...........: ........ 0.3 0.3 0.3 W




2B33

Plate Power Output (approx.)

Load Power Output

Maximum Grid No.

(approx.) .

1 Circuit Resistance

L A A A ]

e s 0o 0000 e

32 40 W
28 36 W
30 KO
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CS

AVERAGE CHARACTERISTI

Ipyw (131) INJA4NI i ON I Ia

2 8 g

100

20

( TRIODE CONNECTIONS)

6.3V

FILAMENT VOLTAGE (Ef )
" GRIDNO0.2 1S CONNECTED T0 PLATE

300 {-

Ipvw (9I) AN3¥aND I Vid 3G

[N

600

500
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200

100

DC PLATE VOLTAGE (Eb) Vdc
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CONSTANT  CURRENT  CHARACTERISTICS

Ec2 = 250Vdc Ef =6.3V

ECt (Vdc) .
50 Y
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2B33 :

CONSTAN CUKRENT CHAKACTERISTICS
EC2 = 306vde T § = 6.3V

Eci
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NOTICE
1.

2.

NEC MICROWAVE TUBES

SHF REFLEX KLYSTRON

Note : Coaxial Output Line passes through
vacant pin position No. 4

(mW) ELECTRONIC TUNING RANGE ~(Mc)

¥ o SRR TSI AOS SRR S R

e manaag
The heater voltage must be applied one minute before resonator .E‘-_E--
voltage is applied. -

The reflector voltage must always be applied before resonator -
voltage. - SN —

The reflector must never become positive with respect to e

the cathode.

POWER OUTPUT
.

@ Nippon Electric Comparty Lrd.




NEC MICROWAVE TUBES

SHF REFLEX KLYSTRON

Reflector Terminal
Miniature Cap
with Wafer

Bottom View

Bottom View

Note : Coaxial Output Line passes through
vacant Pin Position No. 4

FREQUENCY, POWER OUTP
VS REFLECTOR VOLTAGE

FREQUENCY ~Me

;l’l WER OUTPUT VS FREQUENCY

FREQUENCY — KMc¢
POWER OUTPUT -nW¥

REFLECTOR VOLTAGE -VOLTS
Ers =300 VOLTS

TUNER ROTATION —TURN

2, Shiba Mita Shikoku-machi, Minato-ku, Tokyo, Japan

@ M;UPOII FElectric C'ompaﬂy Lrd Tel. Tokyo 45-1171 (9) « 5121 (9) - 5221 (9)

Cable Address “MICROPHONE TOKYO”
Cat. No. 331173C-3




4B38

AIR COOLED BEAM POWER TUBE

ELECTRICAL DATA;
GENERAL DATA;
Cathode; Indirectly Heated Oxide Coated

Heater Voitage

Heater Current

Warming up Time

Amplification Pactor Grid No.2

to Grid No.l
Direct Interelectrode Capacitances,

Grid No.l to Plate

Input

Output

Heater to Cathode

Transconductance

(for 1b=300mAdc; Eb=500Vdc; Ec2=200Vdc)

Maximum Frequency for Maximum Ratings -

MECHANICAL DATAj
Baseg

Part -

:' AR
LIRS

Bottom Part -

6.3 Volts
4.8 Amps

60 Sec

1.5 upF
50 uuF
20 uuF
25 uuf

20 millimhos

10MHz/s

AU

E32S8-2

Cooling; Natural Convection and Radiation,

or Forced Air Cooling
Maximum Bulb Tesperature ee——ee—mmeeo

Mounting Position:

Dimensions;

175°¢

Vertical, bottom base down or up

o

- -,

1; Heater

(W)
-

irid No, ¢

31 Crid No.l

4; Grid No.3 and
Cathode

5; Heater

P: Plate

TERMINAL CONNECTIONS

Mppon Flecrric Co. 11d




Cverall Length - - 175~-6mm

Maximum Diameter ——- -— 93 mm

Net weight 370 gr (apypro-.

AF POWER AMPLIFIER AND MODULATOR--CLASS AB1

MAXTIMUM RATINGS;

DC Plate Voltag- 1250 Volts
DC Grid No.2 Voltage em—e e e 400 Volts
Max. Signal DC Plate Current* 600 mA
Max. Signal Flute Input* 450 Watts
Plate Dissipation 150 Watts
Peak Heater to Cathode Voltage +500 Volts

Mote; When fixed bias is used, grid No.l circuit resistance should be tF-

value of 50K" or less.

TYPICAL OPERATION; (Values are for two tubes)

DC Plate Voltuge - 800 1000 Voplx:=
DC Grid No.Z2 Voltage 300 300 Vol
DC Grid No.l Voltage -~50 ~50 Volts
Peak AF Grid No.l to Grid No.l Voltupge - ——— 106 1IN0 V-
Max. Yignal DC Flate Current e—eee—e—oo 80D 720 mA
Zero-Signal DC Plate Current 100 80 ma
Max. Signal DC Grid No.2 Current 80 70 mA
Effective Load Resistance (Plate to Plate) 1900 2800 Chms
Plate Power Cutput (approx.) 380 450 Wat< o

CATHODE FOLLCWER AMPLIFIER: (Values are for two tubes)

x
<
(o

1000 V-

T Plate Voltage —-



DC Grid No.2 Voltage

DC Grid No.l Voltage ~-—

=50

Peak AT Grid Xo.l to Grid No.l Voltage

*

800

*
Max. Signal DC Plate Current

Max. Signal Peak Plate Current

—— 1.3

Zero-Signal DC Plate Current

-- 100

80

* %
Max. Signal DC Grid No.2 Current

Peak AF Cathode to Cathode Voltage

- 1200

Plate Power Output (approx.)

380

300

80
70
1600

450

Note; Peak Cathode to Grid No.l Voltage should never exceed +300 Volts,

* Average value over any audio-frequency-cycle of sine wave form.

*¥* Value of pure resistance load.

Volts
Volrs
Volts
mA

Amps

Volts

Watts



PLATE CHARACTERISTICS (1)
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AT P R e
5 B ™ ) e

Natural Air Cooled Pentode

T i o -

Phe o eht. Dsa natural dir cooled  pentode designed for

use as a KF power arplifier, grid No. 3 modulated amplifior Eﬁﬁi
and AP power anplificr  or nodulator.  The anode s capable [

of divsipating 120 watts and the cathode is an oxide coated
uniputent ial ivpe, Maximurn ratings  apply up to 25 meya-

cveles,

Electrical Data :
seneral Data !

Cathode: Oxide Coated Unipotential

Voltiage 6.3V

Current e e b 2.6 A

Mintman Heatine Tine e bt i ittt e e eans 00 sec,
~

Anplification Factor, Grid No. 2 to
Grid No. L oottt et eie e

(93 ]
.
91}

(o)
N
3
3

Transconductance (Ib=100m\) ...v.uorvenn. ...

Direct Interelectrcde Capacitances: Dy

. /‘..’""'*-\«\‘

Grid to Plate .......iiuiitiineinunnnnnnnnnn. 0.4 pF SO
(" comtrrem

8]
W
=
%
!
I
'
)

Input ............. C et e i i

N
-
ee)
!
(I.))
N !

Qutput i e e et

T-r -
— T 7
Mechanical Data -
Mounting Posi1tien: Vertical. base down or up Y
‘ iria
1. gy
Dimenszions: 5! ,*1? \
- IRy f -
. . - o o .
Maximum Diameter L. L. . i, 3 mm i e,
) Te ean.e
Maximan Overall lenocth (... ... 166 mm
Cap, plate and eritf Yo. 3 ..uiuiiuenunn. Medium, AL4S

TERMINAL CONNECTIONS

P \5-497,  E328

Cooling: ~vatural
o

Maximum seal temperature (Cap) ..iviviueun... 180°C
Net Weilsht JOO ¢

oty 1973 - Mppon Flectrc Company, Linnted



OVT LINE DRAWING
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\iowve Fhecrric Comparny Limited
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Cable Address ‘MICROPHONE TOKYO™




Gril ."'.“. 2 Diszipgiion s e s e e . D A )
Peak Hee-rr-(azhode Voltage:
Heeter nosative with respect to cathode ...

AT

Typical Operation :

<7 pocitive with respect to cathode ...

oooooooooooooooo

volts

ovalts

DC Flate VOoltage ceveetiieieeeocseeenansrossncesenaaanns 1000 1250 1250 volis
DC.GriJ NOoo 3 V0ol1age  teietirerenecenneansssanencoancnnoes 0 0 O vrlits
DC fGirid No. 2 Voltage ........ cesescecsessess s atananana 300 300 300 volts
DT Grid No. 1 Voltace (note 2) Ceecterteencenaaetenaains -55 -60 -60 volis
Peak HF tirid MNo. 1 Voltage (note 2) t.ivvreiiinnrnnnnanns 53 60 75 volts
DC Plate Current ...iieiiiiiiiieeeeooetesneceaneeasansenes 140 140 200 mA
DC Grid No. 2 Current .......c..... cetesaenanaa ceeeraee 10 10 18 mA
DC Grid No. 1 Current approX.  ceeieeeeceoeeencecnonnnens - - 1 wA
Driving Power approx. .;................................ - 0.1 watis
Power Output approx. ...... e et et eestesssect ettt tearanna 80 110 150 watts
Note 2. Grid No. 1 to Cathode peak voltage snould not exceed + 300V.

Grid No.3 -Moduiated RF Power Amplifier-Class C Telephony

(Carrier conditions per tube for use with a maximum modulation factor of 1.0)

Maximum Ratings  Abzolute Values

DC Plate Voltage ........ sesesecetcannnnsene
DC Grid No. 2 Voltage .....viivivnnnnnnnn .
DC Grid No. 1 Voltage .....civiiennncnnnianns
DC Plate Current ...... .. . . iiiiiiieinnnnnnn,
DC Grid No. 2 Current  ..veieieeennneonnnens .
: Moo L Jurrent L., teereeenns
Plate InPUl ittt ittt ittt iieeneennn et
Plate Dissipation ..........c.ciiinu.n. coee
Peak Heater-Cathode Voltage:
Heater negative with respect to cathode ..
Heater positive with respect to cathode ..
Typical Operation :
DC Plate Voltage ........... teseecectavens
DC Grid No. 3 Voltage .......ccvvvvvvnrennnn

Grid Yo. 2 Series Resistor (note 3) .,

Chetesectennsanareannn .
..... et erecaneai e
ettt e e
.......................
..... Ceceee e .
........... e
.......................
cesteresanes seesacvoces
.......................
.......................

et rraaann oo 1250
.................. -100
................. 45

1500 volts
400 volts
=300 vonlis
130 ma
40 m*
150 watts
1; 'w'a'tts
200 oltz
200 +olts=
1235 volts
=100 ~olt=
4.5 %
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3Woosria oL oL Vosiage e e ~120 - 20 volis
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Porali BF Srid o0 7 V0olias0 o e i it i e 1435 a5 voltis
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Note 3. 435 Kk fro- uncoiulated plate-voltage supply and 4.5 ko from fixii ANPp-
v oof 3oV,
Radio-Frequency Power Amplifier and Oscillator-Class C Telegrapghy

Padio=Froqoa- - aer Aaplificer and Oscillator - Class € Telecraphy

{Foyv—down “tions per fube without amplitude wmodulati )

Maximum Ratings: ... - ute Values
DC Plate VOlla fto  te e tteneesseessessossonssesansssssssnassssnssnass 1500 vol. -

DC Grid No. 3 Voltame oV ieieeeeeessssossossasoscnnnasnsosasssosnssnsnsns 100 volis

pom?
-
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RO U s EPPUPUUR et e et e e e joes
DC CGrid o, 1 Voliame vttt iiiieetninoroteasossocsossossaancssnas =300 volts
L DC Do Curee o e e e e P 270 o\

DC drid Mo, UTAY
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DC Grid Moo I UHETenl  ci i ittt ereeaaoseneecssassssancsaannsanacs 1O m\
Plate INPUL  vieieetniieeneeeeraseasantsasessossssssnsesansassssoses 300 watls
Plate Dissipation 120 vatts
Grid No. 2 DissipPation  seeeeeieiieeasasosanasanssensoasossescnnsanns 15 watts
Grid No. 1 Dissipation ...ii.eeeciietissacoreenas satreassrorancanos 5 watts
Poak Hoarter-Cathoale Voltace:

Coantive Wt re peet o o cathode

Heater positive with respect to cathode .........cciicicneneenne. 200 valts

¢

Typical Operation.

DC Flate Voliag ettt iecii e s ec st tansannn 1600 1250 1257 ~oit

/7]

DC Grid Yo. 3 Volia82e  t.ie ittt ceascttosncsctacnorocsnns 0 3 S0 voles
DC Crid No. 2 Viliaze o . - 206G 350 Jiw) v alts
D N S -t SN AR Y Y T e L ) R T
Pear 25 Grid oo Voltlace (it i e it a s e 110 145 135 waits
O e DL iil i e et e reacececs et eaatc a0t sarasven e 130 20 MESEE R
PR e o . et e eseeeses ettt e 23 23 2 \
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AF Power Amplifier and Modulator-Class AB

Maximum Ratings Wt W lies
i B Vil au “ e e R I I I R R R R I I I I I R e R N R
Z . : e e e e e e e et e .
Z oo Tras oL, e ettt ae e et e e
- oL la o dnote 1Y L e .
Mawinoan Slgnai rizio gt ote 1) .oo.o.... e e
Plate Dir~iparion inote 1) oiiiieiiiennn.. e Creaeaceaee
Grid No. 2 Dizsipation (note 1)  ..vvirinieneneenn.. et ereb et eaean
Tean Heator-Jatnote Vveliawe ‘
Heater negative it ro-nevt to cathode oo o.., e ce
Heator posisive < it rosnect to cathode oo ..., Cee e e
Grid Xo. ! Cireait des~istance, with fixed biasw

Note 1.
Typical Operation :
DC Plate Volia_w

DC Grid No. 3 Vol

DC Grid vo. 2 Voi
DC wurid oo 1L Vol
Peak AF Grid Yo.

Zero Signal I Pl

Maxinum Signal o€
Maximum Signal LC

Effective Load

Power Output

Res

.
“alues for two tubes

lage I IR I

D I A A A B RN A R S

TATE  eeviennennn et tec e .
TQOU ettt et o e onnne e e e s e e e e e e s e e e
1 to Grid No. 1 Voltage ........ e

ate Current ...t eeerscececccnaraen

Flate Current

Grid No.

20urrent ..ciececccvacene

istance, Plate to Plate .

LRI R I I B I B A R B S B R R A A I B IR R R N R N S

“ e 000

s e e s

Averaged over any audio-frequency cycle of sine-wave

300
0
300
=50
100
80
280
20
5000
120

RF Power Amplifier-Class B Sing'e-Sideband
Suppressed-Carrier Operation

—

Maximum Ratings :
- DC
Lc
DC
DC

Plate Voltacge

~ S e
-

i 1
i1 v

.
[

[aps

Y

Zrid No.,
Plai» Current
Plate input ...

rlate Zissiyazion

LR
A

2 Vol

" s 06 0000000000000

{Peak~envelope conditions per tube]

7]

->1lute Values

ceecstscessenasrescseaPicicieanans

L R R I R I I A A )

o~
e

[3 ¢ e e 0o v s e s a0 s

L A L I I I I I I R R A e N N
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o s o0
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e s s e

s e 00

370U

120

20

201
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8800 .

15

Y volis

)\

v

slte

maX.

30 volts

220

1500 -

100

100

250

300

1
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volts
volts
volts
volts
mA
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5F60R
FORCED AIR - COOLED TETRODE M
The NEC SF6OR is a forced air-cooled tetrode ?”»MQ‘C" s e
o P : " o
designed for use in power amplifier, power oscil- o wa~i§ . i

lator and frequency multiplier. Its maximum
plate dissipation is 450 ¥. ' : !

It features small loss, rugged ceranmic-

insulated coaxial construction, resulting in small : . :
high-frequency loss and high mutual condactance.

In addition, it operates very stably with a

large power gain for UHF band. Its maximum

input is 1000 W at 500 ¥Hz or less, and 750 W at

frequencies up to 1215 MHz.

ELECTRICAL DATA :

Hééter

R A
PRV IR

HK : Heater Cathede
General Ratings : ~G1 ¢ Grid No. 1
: G2 : Grid No. 2
Cathode : Indirectly-Heated Oxide P : Plate |
Coated Unipotential TERMINAL.CONNEFTION

Min, Nom. Max.

Heater Voltage - 5.0 - v
Heater Current - '5.5 - A
(at standard voltage) LRSS

RPN 1uf PPN o SRR Y . doril. 1. 197
Nippon Electric Companyiid pril &
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Min. Nom. Max.

Min. Pre-Heating Time | 120 - - sec
Mutual Condactance v 21 25 29 mgs
Grid No.2 Amplification Factor 11 15 19

Direct Interelectrode Capacitances :

Grid Ko.l - Cathode ~21.2 24,7 28,2 pF
Grid No.l - Grid No.2 - 34.8 38.9 43.0 pF
Grid No.2 - Plate 7.0 8.2 9.4 pF
Grid No.l - Plate - 0.07 0.12 pF
Grid No.2 - Cathode - 0.52 0.9 pF
Plate -~ Cathode . - 0.008 0.,02. pF
MECRANICAL DATA :
Dimensions
" Min. Nom. Max.
Overall Length - - 61 mm
Max. Diameter - - 60.8 nm
Weight (approx.) | , - 250 - g
Founting Position | Any
Cooling :

Radiator : Forced Air-Ccoled

Min. Air Flow 0.25 m3/min o '

v

- Nippon Electric Company Lid
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Min. Static Pressure 5 mm water

Terminals : Forced Air-Cooled

Air Flow (avprox.) 0.1 m3/min
Max. Radiator Temperature | 250 °C
o
Max. Electrode Seal Temperature 250 C

RF AMPLIFIER, TV LINFAR AMPLIFIER - CLASS AB2

MAXIMUM RATINGS : Frequency, 1215 MHz or less

Frequency 1215 MHz or less
DC Plate Voltage ) 1500 Vdc

DC Plate Current 500 mAdc

DC Grid No.2 Voltage 600 Vde

DC Grid No.l Voltage ' -250 Vde

DC Grid No.l Current 100 mAdc

Plate Input 750 W

Grid No.2 Invput 12 W

Plate Dissipation ; 450 ¥

TYPICAL OPERATION : (Values at 200 MHz grounded grid circuit with a 6 MHz

bandwith and the standard cathode voltage ver tube)

DC Plate Voltage | 1300 1400 Vde

DC Crid No.2 Voltage 400 400 Vde

-~

Ninpon Elzctric Comnanylid
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DC Grid No.l'Voltage -17 -18 Vdc
DC Plate Current

Max. Signal Current 350- 420 mAde

Zpro-Signal'Cufrent - 100 95 mAdc
DC Grid No.2 Current

Max. Signal Current 30 35 - mAdc

Zero-Signal Current o) 0 ‘mAdc
DC Grid No.l Current (max. signal current) 25 30 mAde
Max. Signal Driving Power (approx.) 15' 20 W
Max. Signal Plate Output (approx.) 120 170 W

RF POWER AMPLIFIER AND OSCILLATOR --
CLASS C TELEGRAPHY AND FM TELEPHONY

MAXIMUM RATINGS:

Frequency 500 MHz or less 1215 MHz or less

DC Plate Voltage 2000 1500 Vde

DC Plate Current 500 500 mAde

DC Grid No.2 Voltage 600 600 Vdc

DC Crid No.l Voltage =250 ~-250 Vdc

DC Grid No.l Current 100 100 mAdc

Plate Input 1000 750 L}

Grid Yo.2 Input 12 12 L]

Plate Dissipation 450 450 W .
Nipsen Elostric Compan
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TYPICAL O?ERATIOﬁ (circuit, grounded cathode)

.Frequency 500 500 500 KHz
DC Plate Qoltage ' 1200 1500 2000  Vdc
DC Grid No.2 Voltage 400 400 .400 Vde
DC Grid No.l Voltage -48 ~50 -50 .Vdc
DC Plate Current 350 500 500  mAdc
DC Grid No.2 Current 0.5 5 4  pAde
DC Grid No.l Current 35 60 50  mAde
Plate Invout 420 750 1000 v
Driving Power (approx.) 11.5 21 21 W
Effective Output 230 410 550 W

CHARACTERISTIC VALUES FOR EQUIPMENT DESIGN

Characteristics Conditions Allowable Values
Symbol Nom. Min. Max. Unit
Heater Current If: 5.5 5.0 6.0 A
Grid No.l Voltage Eb=1400Vdec Ib=250mAdec . | _ _ _
(1) B 2=400Vdc Ef=6V Pel? 12 17 T Vde
Grid No.l Voltage Eb=1400Vdc Ib=SmAdc £ 1 vd
(2) Ecp=400Vdc Eg=6V cl? - T - c
Crid No.2 Ampli-  Eb=Open I.0=3CmAdec .
fication Factor  Egp=400Vdc aEgp=-30Vdc P€1£2¢ 15 11 19 -
Mutual Eb=1400Vdec E2=400Vde :
Condactance Ib=250mAdc aFc1=-5Vdc & 25 21 29 md

Rinoon Elec

eiric Companyvizd
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Characteristics Conditions Allowable Values

Syzbol Nom. Min. Max. Unit

Ef=6v

Peak Emission 18=304 es: - - 450 V¥

Plate P Eb=2000Vdc Ef=5.5V S
0 : et ower Ecl/Ib=5000mAde Po: - 480 - W
utpu +480MHz '

Direct Interelectrode Capacitances

Grid No.l - Cathode Coixi . 24.7 21.2 28.2  pF

Grid No.l - Grid No.2 | Carg2® - 38.9 34.8 43.0 pF

Grid No.2 - Plate Coopt 8.2 7.0 9.4 pF

Grid No.l - Plate Cglp:  0.07 - 0.12. pF

Grid No.2 - Cathode Cgox: 0.52 - 0.9 pF

Plate - Cathode | cpk : 0.008 - 0.02 pF
Ninpon Elzetric Compenyitd
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EQUIPMENT DESICGN CONSIDERATIONS

Ma#imum Ratings

The tabulated maximﬁm electrical and mechanical ratings are
limited values above which the performance of the tube may be
impaired. Be sure not to exdeed the given values under continuous
of transient conditions. Equipmenf design shoula limit voltage

and environmental variations so that ratings will never be exceeded.

Cooling Systenm

The relation of the plate dissipation and the plate seal
temperature rise is shown in Fig. 1 -- cooling air flow given in
varameters. |

The terminals other than the plate are cooled bv the air flow
in the cavity oscillator at a rate of about minimum 0.1 m3/min.

As the temperature of the heater terminals is apt to increase,
they must be cooled by conducting through the terminal contacts in

addition to the air-cooling system.'

Heater Voltage

As the frequency becomes higher, the temperature of the cathode
rises because of counter-heat resulting from the interelectrode
electron transit. In order to kxeep the cathode at the normal
temperature, the heater voltage must be dropped. The relation of

the operational frequency and the heater voltage is shown in Table 1.

Nippon Elzctric Cempany, Lfd
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Table 1
Freouéncy (MHzZ) Heater Voltage (V)
' 400 or less 6.0 - 5.5
400 - 800 5.5 - 5.2
800 - 1200 5.2 - 4.9

4. High Voltage Application and Stop

]

When applying a voltage to grid No.2 and the plate after
pre-heating, it must be applied at a time or to.the plate first.

To stop operation, the plate voltage and grid No.2 voltage
must be discontinued at a time or grid No.2 voltage must be
discontinued at first.

If the voltage is applied to grid No.2 only, grid No.2 input

will exceed the rated value and the tube will be damaged.

300 S Rk I e

-

250

LIﬁa_x_;_ﬁ,llowable limit when

the incoming air is 4 C
200 == 2 £

L1m1t when th? ﬁncpmlnp

alr is 45°P B |
150 o j/iﬁn
sx§§91j5;2’1§055——
100 : ]
AI5§
/ -

50

/ S R ! : -t o}

vd

Plate seal temperature rise (°C)

o

20 40 60 80 100 120
Plate Dissipation (W)

Fig. 1

(ippon Elactric Companyled
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1.

2.

APPLICATION INSTRUCTIONS

Inspection

As soon as you receive the NEC SF60OR tube(s), inspect whether
there is & crack to the ceramic part or a defect ~- su¢h as abnormal
deformation or damage -- to the metal part or not.

Then, the heater must be tested for its continuity by an
ohmmeter.

If there is any damage or defect, please describe the conditions
of the damage and mail to the Electron Tube Division, NEC, within
two weeks after you received the tube. The serial number of the

tube in question must be elso stated.

Operation

Mount the tube in the éocket after making sure that the cooling
air is being supplied as prescribed and pre-heat it. |

The normal pre-heating time is two minutes but for the first
operation it must be pre-heated for about 5 minutes. After preQ
heating the tube, apply the voltage to the electrodes and adjust the
circuit. As grid No.2 current is very sensitive against the anode
circuit load, the non-loaded or lightly-loaded circuit must be
carefully adjusted.

If grid No.2 current is excessive, the tube will be damaged.

Nippon Elsetric Comnanyltd
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CONSTANT CURRENT CHARACTERISTICS

(4]
cm w0t dodowand
S O HNAAASOO OO0 0 O
—i> 1 — -
o |l « ﬁ _ _ _
oo o 1~
Q .
M/ N
Gt i
eI U L —
to —
~ 1Y §RR
- _
el PN
g B T o
fom - - -
o N
(= .
o Y D G [ [ -
~ A
a4 .
+ g
@ e 1 L
(L]
js=iN 4o] |
9
Ox \
S
o (o]
° 7

(A) 93B3TOA T°ON PTID

1500 2000

1000
Plate Voltage (V)

500

3
b

leeyngae a8l

- . .

HEA A SO O00 OCO O

|
6Vac
=400¥d]

=2.0A

]
-

|
Ib

i
|
f
1
}
L

-~
="
i :
+ t
i

l

Heater Voltagd (Ef)
Griid[Nd. 2 Vol¥age(E.2)

1000

v D
. .
o !
; e ]
S = =
e N
T
o e
g Sy N
—— L
L
R
b
il

re. | co RN e |
Se. e [ A4 ) Y | |
owv.wokr ?mgwwww&wu ! v\ \ \»_ ] /
~A:d77¢\ﬁ\ulw”wlﬂl \ +++
g LT
s o5kl
-4
-
g B ° 3

(A) @883T0A T°ON PTIH

2000

1500

500

Plate Voltage (V)

nyLtd

IO
e 2
L

fHsle

k2
i

tric Co:

Tl
i
o

Nipnon Bk



SF6OR  11/11

OUTLINE DRAWING

(Unit: mm)

604 + 0.8
L:J ‘m
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(Inner diameter)

Note: * mark denotes the length of the
effective contact surfaces.
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NEC

Imarge Orthicon

72954

NEC-72954 is a 4—1/2—inch camerz tube of the imse-orthicon type
intended for use in high-quality block-und-white TV cameras. Thé 72954
requires only a very narrov range .of camere control adjustment for
optimum performanée and stable day-to-day operation. Because of its
excellent performsnce capability over a wide range of different lighting
conditions, the 72954 is well suilted for either outdoor or studio pickup.

* The 7295A features high signal-to-noise ratio, excellent resolution
capability, and extremely tight limits on éuch important performsnce
characteristics as sensitivity, and uniformity of sensitivity and back-
ground.

The spectral response of the 7295A approaches £hat of the eye. It
has high blue sensitivity, high green sensitivity, and negligible

4

infrared sensitivity.
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|

DATA

General :

Heater Voltage

Heater Current

Direct Interelectrode
Capacitance Anode to all
oth?r electrodes

Target-to-Mesh Spacing
)
Spectral Response

Wavelength of Maximum Response

Focusing Methode
Deflection Methode

Oversll Length
. Greatest Diameter of Bulb
Envelope Terminals

End Base

weight (Approx.)

Minimum Deflecting-Coil Inside
Dismeter

Deflecting-Coil Length

Focusingz~Coil Length

Alignment Coil:
position on neck

6.3 + 10Z volts

0.6 ampere
12 Lk
0.056 mm.

S -10

4500 * 300 angstroms

Magnetic
Magnetic

492 + 8 mm
114.3 + 2.4 mn
5

Small-Shell Diheptal 14-~FPin Base
(JETEC Group 5 No. Bl4~45)

1 . kg
el.9 mm
177.8 mm
381 mm

Centerline of magnetic fields
should be located 235 mm from the
flat ares of the shoulder.




Typical Operating Values:
FPhotocathode Voltage PR 10,3 volts

Grid-No.6 Voltage (Image Focus) I

[

Approx. 50% of photocathode voltage teveessess =250 to =300 volts
Target Voltage Above Cutoff PRPOP I R R I N 2 to 3 Volts .

FTield Mesh Voltage## e.oee .............t.{... 15 to 25 volts
crid-No.5 Voltage (Deceleréctor) teeeessseseeses 40 volts

crid-No.4 Voltage (Beam FOCUS) +evcesscescscesss 70 %0 90 volts

Grid-No.3 Voltage ........................;..... 250 to 275 volts

Grid"NO.Z & Dynode-NO.l VOlt&ge eeesscscess e 280 vOltS
arid-No.l Voltage for Picture Cutoff ..e.ccecees ~-45 to 115 volts

Dynode-No.2 VOltage eceoceecceoacsccocnccncances 600 volts
Dynode-No.3 Voltage seceeces A - (0 ¢ volts
Dynode-No.4 Voltage ......;................;.... 1000 ©  wvolts
Dynode-No.5 Voltage seeeeececseccsscecocccaccnss 1200 volts
/node Voltage eeeeessnss Cieeececessesesasancasese 1250‘ volts

Target Temperature R8NZE seececececascccsccncnns véﬁ to 45 °C
Minimum Peak-tO-Peak Blanking VOlthe eossescs e 5 ' VOltS
KON

Field Strength of Focusing Coil:

' At center of scanning section
(ADPTOXe) seevevsre esvsvacoseedsonccccs suve 60 gausses

In plane of photocathode (APproX.) ...ceececes.. 120 gausses

Field Strength of Alignment coil .ceeccceveccocss 0 to 3 gausses




Performance Data:
Min. Average Msx.

Luminous Sensitivity 30 60 - uA/;fm
Signal-Output Current ' 10 - 40 uA

Ratio of Peak-to-Peak Highlight

vVideo-signal Current to RMS

Noise Current for Bandwidth of

4.5 MC - 65.1 -

‘Photocathode 11lumination at
2870°K Required to Reach "Knee"

of' Light Transfer Characteristic - 0.4 - 1x.
Amplitude Response at 400 .
TV Lines per Picture Height
(Percent of large-area y
- 65 - %

black to large-area white)*#

##  With respect to grid No.4 .

# Dynode-Voltage Velues are shown under Typical Operating values.

~

[1 Adjust for optimum focaus.
o The target supply voltage should be adjusteble from -5 to +5 volts.

D Adjust to give the.most uniformly shaded picture near maximum
signal.

’

Direction of current should be such that a northseeking pole 1s
attracted to the image end of the focusing coil,. with the indicator
located outside of and at the image end of the focusing coil.

##% Measured with amplifier having flat frequency response.
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FORCED-AIR-COOLED TETRODE

The NEC 7F64R is a foréed—air cooled tetrode
designed for use as an amlifier in VHF, FM and TV
equipments. It features rugged coaxial ceramic-
to-metal seal construction suitable for cavity
overation. The ancde éan dissipate 4KW with a
moderate rate of air flow through the integral
high efficiency radiator brazed directly to the
anode. The cathode is a mesh typve filament which
provides a high tr-ansconductance and trouble-free
operation. The mesh type grids are fabricated by
a novel technique-called photoetching process and
assure very reliable performance.

laximum ratings apply at frequencies up to

250 MHz.
ELECTRICAL DATA:

GENERAL DATA:
Filament; Thoriated Tungsten
Voltege tiiiieeiiininnennans 6 volts
Current ......c.vi0vivieiene.. 68 amps
Maximum Starting Current ... 140 anmps
Tranzconductiance {Ib=1 AmMD) eeeeveeeroeneens

Amolification Factor, Crid No.2 to Grid No.l .

P : Plate (Outer
Radiator)
Go ¢ Grid Ne.2

Gl : Grid No.l
F : Filament

TEMINAL CCNJEZCTICONS

«aa 0 a0

v o e e

26 millimnhos

7.5

]
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Interelectrode Capacitances:
Crid No.l to Plate .......,....................v 0.57 uuF
Filament to Plate R R F R R R 0.08 upF
Grid No.2 to Platé eeeseressccsereacsrcseneens 17 uuF
Grid No.l t0 FAilament v.eeeeeeeeseeseesessseess 48 pyF
Grid No.l to Grid No.2 civiiveeessasccocnssaanns 70 puF
Frequency for Maximum Ratings «e.eeecececcecececcecnns 250 MHz
MECHANICAL DATA:
Dimensions:
Maximum Diameter ........ ceeteccscessssaaarnan . 124.% mm
Maximum Overall Length cieeeveceecenscnceencons 178 mm
Net Weight (approx.) teesessecacsnsacacanas cesens . ne 2.4 kg
Mounting Position: Vertical, anode up or down
Cooling:
To plate: Forced-air cooling required
Minimum air flow «..ovveeesnne censens cesese 5 m3/min
Minimum static pressufe.(across radiator). 40 mm of water

To filament and grid seals:

Adequate forced-air flow should be delivered
uniformly around the circumference of each
seal to limit the temperature below their
maximum ratings.

Minimum air flow ....... eesann Ceeeceasanas 0.3
Maximum incoming air temperature ....ccceivvee.n. 40
Maximum radiator temperature ....e..e... ceecaan 250

(Measured at the upper end of core)

Maximum seal temperature ...ciciiecieececcoannas 250

Bovmmns Elrrbeio P asmimess: ]
Snoan Elootrie Comgen |
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RE LINEAR POWER AMPLIFIER - CLASS ABl

(SSB Suppressed-carrier operation
Single-tone modulation conditions per tube)

MAXIMUM RATINGS: Absolute Values
DC Plate Voltage ............;...................... 7000 volts
DC Grid N2.2 Voltage cveeeecrnscnccsccceccoscsncsnnne 1200 volts
Max. Signal DC Plate Current ....cieecesocceoscencoce 2.8 amps
Plate Dissipation .......;.......................... 4 kw

Grid NO.2 DiSSip&tion 0ooooooocoo'.ooo‘.oo.c.olo.oa’l 150 Watts

TYPICAL CPERATICN: (in grid drive circuit)
DC Plate Volt&8e ..veevncevonnsstsccacscoccacnanccncs 5000 volts
.DC Grid No.2 Voltage 900 volts
DC Grid No.l Voltage .u.ieeieieeesccccccocenaroncennnns =125 volts
Peak RF Grid No.l VoltAge .uiiceeeecreeecocnsacannass 125 volts
Max. Signal DC Plate Current ..ceeeeeeesesecosoccoacs 1.58 amps

Zero-Signal DC Plate Current .teeeececeeeseeocossonee 200 mA

Max. Signal DC Grid Yo.2 Current ..... tecesscssscnes 35 mA
Max. Signal Driving Power (pproX.) eeeeeeeeeeseeses 0 watts
Max. Signal Plate Power Cutput (approx.)-........... 5.1 kW

RF POWER AMPLIFIER - CLASS B TELEVISION

(Synchronizing—peak level conditions per tube)

MAXIMUM RATINGS: Absolute Values
DC Plate Voltage ..... 4essesscsssssncancasnsanteanes TO00 volts

DC Grid No.2 Voltage tuieeieevececnanosnssosossncanss 1200 volts

~

Rinpon Elastric Comromylad
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DC

Plate CUTTENt vuiveeenvnneanonocononnnns

Plate Dissipation .veieeeeeesesesoecennens

Grid No.2 Dissipation seeviveeeeeeeceeeess

Grid No.l DissSipation ceeeeeeeeceeeoccesses

TYPICAL

DC

DC

DC

DC

DC

DC

OPERATION: (in cathode drive circuit)
Plate Voltage .............;...........
GCrid No.2 Voltage .tveeeveveneneocnnenes
Grid NO.1l VOLLBEE +vevevnvnenevnrnnnnn.
Plate Current:

Synchronizing-peak level ....eeeeces.

Pedestal-level ..iviuiiieeeennnsencens
Grid No.2 Current:

Synchronizing-peak level ....eeveve..

Pedestal-level ......ccvuvue.. cecenes
Grid No.l Current: |

Synchronizing-peak level .vviveven...

Pedestal-level ..uiveieeieerneonannns

Driving Power:

Synchronizing-peak level‘(approx.) .o

Pedestal-level (approx.) cesaae cecaene

Plate Power Output

Syachronizing-peak level (approx.) ..

Pedestal-level (approx.) ctetecnsesanas

e s ee s

LA RCRE I A A N I I

¢ o s s 00

te e eoescoe

¢eeececs oo

* e s s c 00000

LR A Y

2.8

150

50

4500

500

1.7

1.2

17

84

28

172

123

4

2.25

amps

kw

watts

watts

volts

volts

volts

amps

&mps

mA

mA

&

watts

watts

kW

kW
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RF POWFR AMPLIFIER AND OSCILLATCR - CLASS C TELEGRAPHY AND FM TELEPHONY

(Key down conditions per tube without modulation)

MAXIMUM RATINGS: Absolute Values

DC Plate Voltage ...ceveveens cetsrasaanasseesesren

DC Grid Yo.2 Voltage ..... ceesescnevana cecenanas

DC Grid No.l ‘V’Oltage R EEE R I A N N I R ]

DC Plate Current ...cevececacasess cecesesenane

Dlate Dissipation ceeieececconas cessenns ceennens
Crid "o.2 Dissipation .cecievereccnncccncrerennane.

Grid No.l Dissiration ...occcceve cessnsens cesoes

TYPICAL OPERATION: (in grid drive circuit)

DC Plate Voltage cceeececsscccsroccncanan veeee
DC Grid No.2 Voltage .ceceevaccens ceeasesesnses
DC Grid No.l Voltage .ecececsese eresscccsacnae
Peak RF Grid Yo.l Voltage ...ccccc.e ceesascanse
DC Plate Current eeccececceccns cescecressionen
DC Grid ¥o.2 Current ..... essacesssasesecnnan
D Grid MNo.l Current ....cececcecens ceesecenes

Driving Power (aoprox.) (Note 1) tevreseennenn

Plate Power Cutput (approx.) ...... cesescavens

/Note 1) Circuit loss is not included.

¢« e e o0

5000
500

~170

240

60

100

22.8

5.56

150

50

6000
500
-185
275
1.71
78
140
36.3

8.2

volts |
volts
volts
amps
kW
watts

watts

volis
volts
volts
volts

amnps

watts

KW

{
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APPLICATION INSTRUCTIONS

INITIAL INSPECTICN

When NEC 7F64R is received, it should be unpacked énd inspected as
soon as possible. In handling the 7F64R, extreme éare should be taken
to protect the tube from undue shock and vibration, since the thoriated-
tungsten filaments, the metal-to-ceramic seals or other intricate tube

parts may easily become damaged.

A careful inspection should be made for any visible damage, such as
cracked ceramic or deformed metal parts, which may have occured in transit.
The tube should then be checked with an ohmmeter ‘o determine if a inter-
electrode short-circuit or open-filament has occured. If no failure is
assured by the abovementioned inspection, the tube should be installed in

the socket and all electrical connections made.

Rated filament voltage should be applied and the filament current
checked to see if it agree with the value indicated on the data sheet
attached to the tube.

When the filament voltage and current measu-ement is being performed,
care should be taken tc calibrate the voltmeter and ammeter accurately and

to prevent the errors caused by voltage drops of socket and leads carrying

a heavy current.

If there is any evidence of damage in transit, report should te
prepared and mailed to the Sales Devartment, Zlectron Device Division of
NEC, within fifteen-days. The serial number identifying each individual

tube appears on the bottom surface of the anode.

OPERATION

Before mounting in the socket, following precautions should be

otserved.

The ceramic envelope and other external parts of the 7F64R should te

kept free from accumulated dust to minimize surface ieakage and the

Ripmon Elcoirie Cempanylad,
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possibility of arc-over. It is recommended that dust be wiped from the
ceramic envelope and from other external parts of the tube. This should
be done when the tube is cold, using a clean soft lint-{ree cloth (if
available, moistened with alcohol). If dust are adhered to the cavity or
socket, it should be cleaned and check should be made whether a deformed
or damaged contact fingers exists in order to assure good electrical
contacts to the tube terminals. When the tube is pushed into the socket,
it should be done carefully keeving tube axis right on the axis of the
socket. If it is felt excessively tight in inserting the tube never
force it down. Check the alignment of the contact fingers of the socket.
After filament and grid No.l low voltage supnlies have been on for 10
minutes, aprly plate and grid Yo.2 voltages and opefate the tube with
reduced driving power for an additional 30 rinutes. All tuning adjust-
ments should te made during this periogd. Normal driving power may then

be applied and final tune-up performed.

TUBE PRCTECTION

All protective circuits and interlocks such as over-current relays,
air interlocks etc. to remove power under fault conditions should be
checked regularly in order to assure their proper functioning.

If adequate protection is not provided, fault over loads may result in the

following conditions.

(a) Liberation of gas in the tube

(b) Gross daﬁage to the internal elements, e.g. burn out of grid
vires etc.

(c) External arcing-over between electrode terminals, with darages

to seals and possible crack of ceramic envelogpe.

A tube which became gassy can often be cleaned up successfully by
patient reaging, according to the schedule described in the preceding

paragraph. The other conditions listed above are usually catastrophic.

TUBE CARE

The ceramic envelope and other external parts of the TF64R should be

kept free from accumulated dust to minimize surface leakage and the

iigpon Eisctric Compamylid
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possibility of arc-over. The ceramic surfacé should never come in contact
with metallic pieces such as tools, becéuse the contact will leave some
traces on the surface which may impair the insulation. On the same
reason,'writing on the ceramic surface with lead pencil etc. is prohibited.
All tube terminals must be kept bright and clean to ‘provide good electrical

contacts.

In transportation and storage of the 7F64R, care should be taken to

protect the tube from rough handling that would damage the tute.

It shculd be stored in its shipping container with the filament end up ard
should be protected from moisture, extreme temperature variations and
undue shock and vibration. When packing the tube for reshipment, it
should be packed in its own shipping container as in the initial shipment.
The Tube Return Authorization Sheet supplied together with each tube
should be filled out and forwarded, whenever the tube is to be returned to

the factory.
EQUIPMENT DESIGN CONSIDERATION

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS

Maximum values given either for electrical sr for mechanical ratings
in the tabulated data are limitings values above which, if exceeded,
serviceability of any individual tube may be impaired. Maximum rating
aprplies independently on each item and does not form a set of satisfactcr
operating conditions. When designing circuit, thergfore, it is necessary
to insure that the maximum ratings will never be exceeded under any
conditions, even momentarily. The equipment designer must make allowarnces
for any unusual conditions of supply-voltage fluctuation or load variaticn

and for manufacturing tolerances in the equipment itself and the tube.

The typical operating conditions, given in the tabulated data, do not
include the circuit losses, hence usefull pover output to the load may te
less than that indicated, depending upon the frequency of operation and

the circuit efficiency.

Nizoen Elccine Componyltd



NIEG

TF64R  9/17

2. ELECTRICAL CONDITIONS

FILAMENT VOLTAGE

MCNITCRING OF OPERATION

The cathode of the NEC 7F64R is of mesh type thoriated-tungsten
filaments. Since the life of the tube can be prolonged by operating
it at the lowest filament voltage which will enable the tube to give
satisfactory performance, it is preferable to use with as low

filament voltage as possible within the range of 10 ﬁercent down from

nominal rated value.

The filament should never be operated, under any circumstances,

at higher, by 5 percent of rated value, than nominal voltage.

Suitable meters should be provided for monitoring filament
voltage, dc plate voltage, plate current, dc grid No.2 voltage, grid
No.2 current, dc grid No.l voltage and grid No.l current.
Elapsed-time meter should be installed to read total hours of filament
operation. The evaporation of active materials from the filament
starts to take place even when the filament voltage alone is applied.

Therefore, the tube life should be counted bty total hours of filesment

operation.

N0.1 BIAS

In class-AB or class-B RF linear power amplifier service, the
TF64R should be operated with grid bias obtained form a fixed dc¢
source of good voltage regulation. If tubes are ussd in parallel or
in push-pull, the grid circuit of each tube should be provided with a
separate bias adjustment to balance the grids and plate currents.

The zero signal dc plate current has a critical influence on the
linearity. Therefore, grid No.l bias voltage should be choosen for
the best compromise between zero-signal plate dissipation and

k)

distortion.

In plate-modulated class-C RF power amplifier service (tele-

phony), the tube should be supplied with bias from a grid resistor, '

Kigpon Elootric Comvenylid
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GRID

or from a suitable combination of grid resistor and fixed supply or
from grid resistor and cathode resistor. The cathode resistor should
be by-passed for both audio and radio frequencies. The combination
metﬁod of grid resistor and fixed supply has the advantage of not

only protecting the tube from damage through loss of excitation but

also of minimizing distortion by bias voltage compensation.

In class-C RF telegraphy service, it is similar to plate~-modu-

lated class-C RF power amplifier service (telephony).

NO.2 VOLTAGE

Protection against the over loading of grid No.2 should be
provided by an over current relay and by interlocking the grid No.2
supply so that vlate voltage must be applied before grid No.2 voltage
is applied. Variation of load impedance causes variations of plate
and grid ¥o.2 currents. Light load increases grid Yo.2 current
while decreasing plate curreat and results in excessive grid No.2
dissipation. Heavy load tends to increase plate current and
decrease grid Vo.2 current which results in lower efficiency and

excessive plate dissipaticn.

The grid Yo.2 current may reverse under certain conditions and
produce negative current indications on the grid No.2 ammeter.
This is a normal characteristic of most tetrodes. Therefore, a
current vath from grid ¥No.2 to cathode must be provided bty a bleeder
resistor, and is arranged to pass an adequate bleeder current per

connected grid YNo.2.

In the usual tetrode amplifier, where no signal voltage anpears.
between cathode and erid ¥o.2, grid No.? dissipation is equal to the
product of the dc grid No.2 voltage and the de grid No.2 current.
When signal voltage anvears between cathode and grid No.2, as in the
case of cathode driven amplifier, grid Vo.2 dissipation may become

much more than the value obtained in the aforementioned case.

elrren [V evgreey o -E fd
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In the case of class-AB or class-B RF linear power amplifier,
care should be taken to prevent the increase of distortion caused
by variation of grid No.2 voltage.

'

CCOLING SYSTEM

Sufficient forced-air cooling of TF64R must be provided the air flow
of 5 m3/min or more through radiator for use with a plate dissipation of
4 kW,

The filament, grid No.l and grid No.2 seals are cooled by air-flow
of not less than 0.3 m3/min.

When the cooling of filament seals and radiator of this tube is
accomplished by the common forced-air supply, forced-air flow should be
directed from filament seals to radiator thi'ough the grid No.l and No.2

contacts.

A suitable air filter is required in the air supply system. Care
should be given to clean or replace the filter at intervals in order that
accumulated dust will not otstruct the flow of air. The required static
pressure versus air-flow characteristic of radiator of the NEC TF64R is
shown in Fig. 1. .Allowances for pressure drops in an air filter, ducts

an? louvers etc., should be made in selecting a blower.

Since the cosler operation of the tube prolongs tube life markedly,
adegquate margin in air flew chould be provided. The cooling system should
be rroneriy installed to insure safe aperation of the tube under all
conditisns and, for this reason, should be electrically interlocked with

the filament, plate and grid Yo.2 vpower supplies.

This arrangement is necessary to rake sure that the tube is supplied
with air tefore any voltage is avplied. Air flow or pressure interlocks
which open the filament and plate power transformer primaries is necessary

for protecting the tube when the air flow is insufficient or ceases.

;
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FAULT PROTECTION

The handling of high power requires particular attention to the
removal of power under fault conditions, since the large amount of energy
involved can seriously damage the tube or the equipment if not properly

controlled.

The grouhd lead of the plate circuit of each tube should be connected
in series with the coil of Quick acting overload relay, adjusted to open
the circuit breakers in the primary of rectifier transformer at slightly
higher than normal operating plate current. The total response tinme
required for the operation of relay and circuit breakers should be 1/10
second or less. As mentioned before the grid No.2 circuit should alsoc be
equipped with similar over load relays. Under-voltage relay in the grid

No.l circuit may'be required for some application.

The above mentioned discussion presents information necessary to
obtain satisfactcry and economical performance of the NEC 7F64R under
normal operating conditions. For information concerning specific tute
problem or apvlications not covered here, consult the Engineering
Department, Electron Device Division, Nippon Electric Company Ltd., 1753

Shimo-numabe, akahara-xu Kawasaki City, Japan.
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PRESSURE DROP IN MILLIMETERS OF WATER
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(Ecq) IN VOLTS
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GRID No.l VOLTAGE (Ecy) IN VOLTS

Fig 3 CCNSTANT CURRENT CHARACTERISTICS

FILAMENT VOLTAGE (Ef) = 6 V AC
GRID No.2 VOLTAGE (Ecp) = 600 V DC

120

100 7 -——Ic1=0.9A
—5——0.8
80
0.7
"-00)0.6
60 W._ "
- - -0.5
—— T
40 0,
'..\.;‘_i}?{&
/ °
20 T===10-2 5
- \""‘""‘ ™~ OAl
\\
-20 3
\\.
\. 2
-40
'\""“‘-m
— L
~-60
\
——1__ 0.5
-\-\-
0 0.2
\\
~100 e
T T———0.02
0 1 2 3 4 5 6 T

e D egraogmghoe j
el i,.i-».ﬂﬁ;.mzs;_,ck.ié .



NPT
& A

TF64R  16/17

Fig 4 CONSTANT CURRENT CHARACTERISTICS
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(Unit in mm)

Fig 5 OUTLINE DRAWING
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TF71RA

FORCED-AIR COOLXD TETRODE

The NEC 7871R4 is a forced-air cooled
tetrode designed for use as an amvnlifier in
VHF-TV and FM transmitters. It fe;turés ' o B
rugyed coaxial ceranic-to-metal sealed coﬁ— _ Lk
struciion suitable for cavity overation at
high freaouencies. The cathode consists
of a mesh tvpe thoriated tunssten filazent.
The novel techniaue, including photoetching ) :
vrocess, are used throurhout the fabricstion
of the mesh tvpe grids.
With these modern constructions and new
techniaues bein; employed, the KEC TF71RA has hirh transconductance essential
for high gain and high efficient oreration and ssaures long life and highly
reliable overation.  The anode, with the integral radiator, is carable of

dissivating %.5 kilowatts of vower with moderate rate of air flow.

¥aximum ratings anoly at frequencies uo to 2450 MUz -

BLECTRICAL TATA:
GENEIXAL DATA: )

Filament: Thoriated Tunesten

Lo Y o T 4 volts Iz7
Current ...................}.................. 78 =2mpes,
Maximun Startine Current R LTI 160 amuvs.
Finimum Heatine Time uiiiiiiieeiieerinnnonenss 5 =ec.

A N R S T
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Transconductance (Ib=1.6 BEDSe) eovessoersssccnasas 72 milliwmohs

Amplification Factor, Grid Ko.2 to Crid Yo.l ...... 10.5

IHTERELECT&ODE CAPACITANCES:
Grid No.l 10 Plate .ccivsececocrenacsosceenaass 0.3 puF
Filarent to Plate .............;.........;.... 0.04 uuF
Grid Yo.l to Fuament.......'...............;. 54  upF
Grid No.l to Grid NO.2 eeieseorrsacrencscoanascas 100 ppF
Grid No.2 to Piate et tecanteersiocserearasenn 14 upf -’

Freaquency for Maximum Ratings .ecieeiccicccascnanens 250 Nz

MECHANICAL DATA
Dimensions:
Maximum Overall Length teceicesoonsasescesasessnons 165 mm
Maximum Diameter c.ii.eecievecerscecnatscconstananans 130 mm
Yet weisht (apvrox.) ..........;........................ 2.7 xg
Terminal Connections:
P : Plate
G : Grid MNo.2

F ¢ Filament

MOUNTING TCSITICH: Vertical, anode un or down
Cooling:
To Plate: ¥orced air cooling resuired
3 g 3 3
Minizum 2iT flOW eeeeeeeoeeccassreasosans 4.5 © /min.

Minimum static DIreSSUTE ceecencsesasnaare 45 mm of water




!

7
i

=4

i"««

TRTIRA

x/9

0

MAXINUM RATINGS:

TYPICAL

To filament and grid seals: =

’

Adequate forced-air flow should be delivered uniformly
around the circumference of each seal to limit the
temperature below the mexinum rating.

. L ' 3 .
Minimum 8ir flOW .eiceiieeeoecnonccancsness 0.5 mn° /win.
. . . . ‘ o
Maximum incoming air temperature ........ 45 C
0

‘Maximum radiator temperature ...ccceecess 250 C

Maxinum seal temperature .cecceeecavoeses 250 C

RF POWER anIFIER-CLASS B TELEVISION

(Synchronizing peak level conditions ver tube)

DC Plate Voltage ..ccevecavinnrecnreecccnnnanns 5,000 wvolts
DC Crid N0.2 VOlTAEE ceverreveccarssccscssanane 1,000 volts

DC Grid :IO.I ‘JO]tage TR RN SRR B R R N I B B B 4 "'500 VO]tF

DC Piate CUTTENAL ceevasosscsacansrascsosscnncs 2.4 amps.

Plate DisSSination ceeeecescoscsesscccoccnnvcanse 3.5 kW

Crid 50.2 Dissination ceeeiiececnscceccarasaccce 50 wattis

Grid M0.1 DisiDAtion eeeecesecseaseesncssnens 20 watts
OPRRATION: (in cathode drive circuit)

NC Plate Voltage c.viveeecncceenccennns 2,520 3,000 volts

DC Crid 0.2 Vollare .ceivieerocncaccanns 5C0 500 volts
DC Grid Yo.l Voltare .ieeievnnvecsancan -40 -40 voltis
Zero Sipnal DC Plate Current ....iceves 0.v 0.5 m5S.

Absolute Values

Peak FF Grid %No.l to Cathode Voltage:

Synchronizing peak level covveenas 44 60 vclts
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Pedestal 1evel coveeevrsrnneenceess 34 47 “olts
DC Plate Current:
Synchronizing peak level ti.eseeens 1.11 1.6 anmps.

Pedestal 1evel teiiseeestsecesrseess ~ 0.88 1.22 amnps.
DC Crid No.2 Current:

Svnchronizing veak level Cetieeeees 50 70 mA

Pedestal 1evel .sieieececesveacsones 25 | 35 mA
DC Grid No.l Current:

Synchronizing veak level .ivoceeenn 10 70 mA

Pedestal 1evel civievrccnconronsnans 0 17 mA

Drivines Power (asp?ox.):

Synchronizine pesk level (...vveees 39 78 watlts
Pedestal level teeereevaasccnccanes 23 45 watts

Plate Tower Output (mporox.):

Synchronizing veak level coviseene. 1.36 2.72 kW
Pedestal 16vel weunuunreeecnnnneenn 0.8 1.6 kv
FreQUENCY sesenssoesccascscansssaconsons 220 220 KHz
Bandwidth {-1 dB) ..uveevnnnnnnnnnnn cees 7 7 MNHz

RF POWER AMPLIFIZR AND OSCILLATOR-CLACLS C
TELEGRAPHY AND KM TEZLEPIONEY

(Keyudown condition per tube without modulation)

MAXTMUM RATIICS: (Atsolute Value)

DC Plate VoltAme .iiiiiesrrocrasncacosassassnans 5.080 volis
DC Grid Xo.2 Voltase .ciceeceannan thecseacnesasne 1,000 voltis
DC Grid No.l Voltare ceieeeeecsncensscrsscocanone 500 volts

Nippon Efactric CompanyLid
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DC Plate Current .uieeecescoscacsocesassvcaasnas 1.8 amnmps.

\Plate DissSitAtion veeeercerccnsessrssensscseonns 3.5 kW
CGrid Y0.2 DisSipatiOn veieeesseeccsecsesceasss 50 watts
Grid No.l Dissipation ...................;.... - 20 watts

TYPICAT, OPFRATION: (in grid drive circuit)
DC PLate VOLLBRE srneerserenersosensesennnaes 3,500 volts
DC Grid 0.2 VOlt8AE tevaviensernasonasrsnnans 500 volts

DC Grid Ho.l Voltarme ceevveaes essesessseasssns’ -150 volts

Peak RF Grid No.)l VOltage .ecevecescscsanscnas 185 volts
4 DC Plate Current cieecsecsceassscsoscssassssans 1.3 amps.

DC Crid Mo.2 Current ..e.ceceaoncens PR EE 70 wA

DC Grid ¥No.l Current ......ccivvenecnnn cesessn 85 mA

Driving Power (aTproX.) cceeeeees cerectcasnees 16 watts
Plate Power Outvut (Aan0rox.) ececevecess. eeeae 3.1 kW

Nipnan Flectrie Companybid-
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" CORSTANT CURRENT CHARACTERISTICS
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CONSTANT CURRZINT CHARACTERISTICS

(Sey) IN voLTS

AA]
2

VOLTAG

¥0.1

SRID

?
60 [
FILAMENT VOLTAGE (Ef) = 4 VOLTS. AC
W GRID K0.2 VOLTAGE (Scp) = 600 VOILTS. DC
Q.
——— . Ib=7A

20

-100

T
Q° ! .
el — -——‘——IC]_:O.")A

6

1000

2000

39

4000 50C0

PLATE VOLTAGE (B ) IN VOL™S

£000

Airinan Florsrte Cammanud t6}




TS
W A o

<
OUTLINZ DRAWING

UNIT : nmn

HIN

ety ~amrins

Nd 1

| | i 5

SN ——
I , —: |
S |
h |

68.%

S

; ; ]
-i?
81
e e e @3 *

©©
N
L
Lo
1
T |
e
o
|
‘.
L
I

1
)’ - -~
S :0"0' - - SO T O LA
87-5 (.;Oxnn‘u‘. .. _\.’A‘vtl

2 el o M
E} P VWA
.
..
VR

O S PV OIERATURE

MEACULIRENY FOIUT

ic C

&

r

~h
P

innon Elec

A

moanyiid




Zx_ “}‘T‘V e
\A&A\&f

8F 7T6R

FORCED-ATR-COOLED TETRODE

The NEC 8FT6R is a forcea-air cooled tetrode
designed specifically for use as an amplifier in
VHF TV and FM equipment. The tube is also
suitable in SSB linear amplifier applicgtion.

It features rugged coaxial ceramic-to-metal
sealed construction suitable for cavity operation.

| The cathode consists of a mesh type thoriated
tungsten filament. The novel techniques,
including electro-spark machining processes, are
used throughout the fabrication of grid.

With these modern construction and new
techniques being employed, the tube has high
transconductance essential for high gain and high
efficient operation and assures long life and
highly reliable Operation; The anode with its
integral radiator can dissipate 15 kilowatis with
mdoderate rate of air flow.

Maximum ratings apply at frequency up to 250

MAz.

ELECTRICAL DATA

GENERAL DATA:

Filament: Thoriated Tungsten

OFT6R  1/18

€ o anmoves ssenpzer i Y

-
Serropson e o 85

F
P : Plate
Gy ¢ Grid XNo.2
Gy : Grid No.l
F ¢ Filarent

TERMINAL CONNECTIONS

’. 2

L2 51y 3~ ol ,fg S8 14"7\. 4
P\.i‘..n.f Eb:i : Lo {‘ {yi o L’.ﬂ
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Voltage teeveiiroeocectcsnnsscsssoncancnnoas 7.5 volts

TOATD o of -+ & - Y 120 amps

Maximum Starting Current .....ccccevnncences 300 amps

Minimum Heating Time .eceecerccccrcacssocnse 106 sec.
Transconductance (Ib=2.5 8MPS) veeesccrcssaossone 60 millimhos
Amplification Factor, Grid No.2 to Grid No.l .... 8.75
Interelectrode Capacitances:

Grid No.l to Filament ..cececececesevscsncae 56 uuF

Crid No.l to Grid Noe2 ceiececoccccnsnsssnee 91 uuF

Crid No.2 to Plate sevevovevcescccsccscnsnnse 20 uppF

6rid No. 1 to Plate (Note 1) eeerereinees 0.6 puF

Plate to Filament (Note 1) .....eeeeveveen.. 0.075 uuF

Note 1. Values measured with metal shield, 305 mn diameter

having a central hole of 1C6 mm diameter, placed
on the grid No.2 terminal plain and connected to it.

MECHANICAL DATA:
Dimensions:
Maximum Diameter «.eeceeescecescsssscasssess 188.6 mn
Maximum Overall Length ..ececcecccrccnccanes 257 mm
Net Weight (approx.) tecsecessssasesssasctasnsane 9.4 kg
Mounting Position: Vertical, anode up or down
Cooling:

To plate: TForced air cooling required (Note 2)

Plate dissipation ..ccvescevcccanns 10 12 15 kW

Minimum air flOoW cceececcecccncennns 18 20 23 m3/min

Minimum static pressure ...e.soeces 110 140 180 mm of
wateT

To filament and grid seals:

Nippen Elzciric ComponyLtd.

H
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Adequate forced-air flow should be delivered uniformly around
the circumnference of each seal to limit the temperature below

the maximum rating (Note 2).
Maximum incoming air temperature ......... 45
Maximum radiator temperature (Note 3) .... 250

Maximum filament and grid seal
temperature .i.eevees 250

°c

%

°e

Note 2. Start forced-air-flow to each portion of the
tube prior to application of filament voltage.
Continue air flow for about five minutes after:

removal of all voltages.

Note 3. Indicates the value measured at the point
indicated by * sign in the outline dravwing.

RF POWER AMPLIFIER-CLASS B TELEVISION

(Synchronizing peak level conditions per tube)

MAXIMUM RATINGS: Absolute Values
DC Plate VoltA8E cevecececeascesaccacacanscnnsasesans 8000
DC Grid No.2 Voltag® eteeeecccessssccccascnscnssoscoas 1500
DC Grid No.l Voltage .seecsssccescnscoscaascennnsecess ~1000
DC Plate Current ......ccceeeececcacaccccaccanssascee 5.5
DC Grid No.2 Current .eeeeccsscescscvescscscancssaasn 250

DC Grid No.]l Current cececececssacrsaceseccasnnascnsce 250

Plate Input ........ Ceesesessesetscecccasensansannas 30
Plate Dissipation ceeceesessseeccsscsoscanncasassnas 15
Grid YNo.2 DissSipation c..cieeceasacsessssscesccecnne 300
Grid Yo.]l Dissipation scviececvecesscecocencsacnnncns 180

TYPICAL OPSRATION: (in cathode drive circuit)
DCPlate voltage ® 5 8 9 0 O 5D S S S0 BSOSO SO P O E OISO Ce eSS s 62%

Dc Grid N0.2 volts\ge € @ 9 09 4 045 BB OAPE ST TN Ese e ) 880

volts

volts

volts

amps

kW

kW

#atts

watts

volts

volts

Ripgon Elzctric Company Lid,
e b
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DC Grid No.l Voltage cecevcracrcrenciacsscnsencasnss =120 volts
Peak RF Grid No.l to Cathode Voltage

Synchronizing peak 1level ceeeereecssnscocacacas 155 volts

Pedestal 1evel .cceecococecocnsccccacnsssasasss 128 volts
DC Plate Current

Synchronizing peak level civeeeveecencestsconns 3.5 amps

Pedestal level c.veeveccsocroncviassssoanccseans 2.6 anmps
50 Grid No.2 Current

Synchronizing peak 1evel ceiieeeaccsronvenocace 27 mA

Pedestal 1evel ceeecvecrcrerssssceccnnnssnsncne 0 mA
DC Grid No.l Current

Synchronizing veak level ceeeeceececssesccceene 46 mA

Pedestal level civeeececonvsssscssscsacnannsans 0 mA
Driving Power (aporox.) (Note 4)

Synchronizing peak level R R ERERE 455 watts

Pedestal level c.viveerececrssseccacsoonconsanne 270 watts
Plate Fower Output (approx.)

‘Synchronizing Peak level iiiiiecccersssecenenes 13.4 kW

Pedesta) level .iiiiecrecernassenvccocnconnnasns 7;55 kW

RF LINEAR AMPLIFIER-CLASS A Bl
(ssB suppressed - carrier operation, single tone
modulation conditions per tube)
MAXIMUM RATING: Absolute Values

DC Plate Voltage .v.viieeeccacosoreccencsassososnnccnane 8000 volts
DC Grid No.2 Voltage .iceeviinnnierrnnsenaannscnnnans 1500 volts
Max. Signal DC Plate Current s.eececesecesces ceessan 5.5 amps

Ripnen Electric Companylad

P
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- Plate Dissipation S N XA E R R R IR EEY 15 k¥
Grid No.2 DisSipation steeeeeeeeeecescceoeonccccoeees 300 watts

TYPICAL
DC
DC

DC

OPERATION: (in grid drive circuit)
Plate voltage O.'l0.'0.1..000'0'.'.0..".'l"l..l 8000 volts
Grid No.2 Voltage ...;........................... 1000 volts

Grid NO-l Voltage -oco..oacaooo-oocnacocoucooo.oo‘ -130 VOltB

Peak RF Grid No.1l VOLt&BZE ceveeevnvsnscenoeosccsnese 120 volts

Max. Signal DC Plate Current .....veeveeeesnsscsenss 2.16 amps

Zero-Signal DC Plate CUTTent «eevveeceeocencncnsenns 250 mA

Max. Signal DC Grid No.2 Current .eeveeeceeveneseees - 30 mA

Max. Signal Driving Power (approx.) (Note 4) ....... 0 watts

Max. Signal Power Output (8PproX.) e.eveeeeececeeess 11.4 kW

RF POWER AMPLIFIER AND OSCILLATOR~CLASS C TELEGRAPHY AND FM TELEPHONY

MAXINUM

DC

DC

DC

bC

DC

DC

(Key down conditions per tube without modulation)

RATINGS: Absolute Values

Plate Volta8E tviieeeeeenennneonsonsosancoocnnena 8000 volts
Grid No.2 Voltage .cieveeeneeens sesecsssassancecae 1500 volts
Grid Yo.l Volt88E t.vevreeeceenncoencnsascaneneee =1000 ?olﬁg
Plate CUrrent c.viiieceeeececeseeessccscocncnnees 4.5 amps
Grid ¥o.2 Curreqt Ceccetssecrecsesecesctaresroans 250 mA

Grid No.l CUTTENt ceveeecacocncocnsens creseccscns 250 mA

Plate Input 96 22 0601520000308 ts0CPIPIEEESINIOGOEIBEIEOITSESEOTEATRDBEOEE 30 kw

Plate Dissipation seeeeeseeeeseceeaeeensscncncoseanse 15 kW

Grid No.2 DisSipation sueeeeieeceroeeereceonsangoanese 300 watts

Grid No.l Dissization tuiveieeeceeeeeceeocseencnnceees 180 watts

Nipaon Electric Companylid
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- TYPICAL OPERATION: (in grid drive circuit)

DC Plate Voltage ......‘l.'b"l.0.'0....'..l..l.‘..li.' 7000 volts
DC Grid No.2 Voltage .eceeeiosesensesnsenosncooaneses 1000 wvolts
DC Grid No-l VOltage LA AR AR B AL BN IR A 2K K RN IR BB B S A N R S N N N SN WY -260 VOltS

Peak RF Grid 50.1l VOLtBEE veveveeeeveennecnsnnaesees 312 volts

DC Plate Current ....iceievrieneereereceaseoconcnanes 3 anmps
DC Grid Wo.2 Current ...ieieeeceseeeeecesonscacocens 63 mA
DC Grid Ro.l Current ...............;............... 67 mA
Driving Power (approx.) (Note 4) tevevevreeevnnnnnns 20 watts

Plate Power Output (approx.) T 15.4 kW

Note 4. These values do not include circuit losses.

APPLICATICN INSTRUCTIONS

INITIAL INSPECTION

When NEC 8FT76R is received, it should be unpacked and inspected as
soon as possibdle. In handling the 8F76R, extreme care should be
taken to protect the tube from undue shock and vibration since the
thoriated-tungsten filament, the ceramic~to-metal seals or other
intricate tube parts may easily be damaged. It is to be noted that
the tube should be carried only by the handles provided at the top of

radiator.

A careful inspection should be made for any visible damage, such as
cracked ceramic or deformed metal parts which may have occurred during

the transit. The tube should then be checked with an ohmmeter to

determine if interelectrode short-circuit or open-filament has occurred.

If no failure is assured by the above-mentioned inspection, the
tube should be installed in the equipment and 8ll electrical connections

made., Rated filament voltage should be applied end the filament

current checked to see if it agrees with the value indicated on the data

Nippon Elzctric Som ‘”'z”i“d
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sheet attached to the tube. ¥When the filament voltage and current

. measurements are performed, neasurement should be made a few minutes

after the application of filament voltage and the values have been
stabilized. Care should be taken to calibrate the voltmeter and
ammeter accurately, and to connect the voltmeter directly across the
filament terminal so as to prevent the error caused by the voltage drop

of filament leads and socket carrying a heavy current.

If there is any evidence of damage in transit, revort should bve

prepared and mailed to the fales Department, Electron Device Division of

NEC, within fifteen days, The serial number identifying each

individual tube appears on the top surface of anode.

OPERATION

Yhen the tube is being fixed to the cavity, the ceramic envelope and
other external vortions of the 8F76R should be kept free from accunulated
dust to mininize surface leakage and the possibility of arc-over.

It is recommended that dust be wiped with clean soft cloth.

The ceramic surface should never come in contact with metallic
pieces such as metal tools, because the contact will leave some metallic
traces which may impair the insulating proverty of the ceramic surface.

For the same reason, writing on the surface with lead pencil is prohibited.

If dusts are adhered to the cavity, it should be removed and check
if deforzation, loss or wear of contact finger, which will be a cause of
imperfect contact, exists in the socket. When the tube is inserted
into the socket, it should be pushed carefully with its axis being right
on the axis of the socket. If it is feltl tight, never force it.

Check the concentricity of all contact surface of the socket.

After filament and grid No.l voltage supplies have been on for two
to three minutes, acply minimum plate and grid No.2 voltages or if plate
and grid Yo.2 voltsge cannot be reduced, reduce driving power and overate
the tube at approximately half the normal plate input level for half an

hour. All tuning adjustment should be made during this period.

Niznon Electric Comnonv Ltd
tH i
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Normal plate and grid No.2 voltages and plate input may then be applied
and final tune-up performed. The tube should be run at normal

voltages and driving power for at least additional half an hour.

TUBE PROTECTION _
All protective circuits and interlocks such as over-current relay,
air interlocks etc. to remove power in fault condition should be checked

regularly in order to assure their preper functioning.

Fault over-load, due to circuit or tube instability may result in

the following conditions.

1l liberation of gas in the tube

2 gross damage to internal element, e.g. burn-out of grid wires

3 external arcing-over between electrode terminals with damage
to seals

A tube which became gassy can often te cleaned up successfully by
the patient reaging process according to the achedule described in the
preceding paragraph. The other conditions listed above are usually

catastronhic.

TUBE CARE

The ceramic envelope and other external portions of the 8F76R shculd
be kept free from accurulated dust to minimize surface leakage and the
possibility of arc-over. All tube terminals and connectors must be
kept bright and clean to provi?e good electrical contact. The tube
should be stored in its shipping container and should be protected from
moisture, extreme temperature variation and undue shock and vibration.

In handling, transit and storage the tube should always be held vertically
with its anode down.

When packing the NEC 8F76R for reshipment,. it should be packed as in

the initial shipment. The tube Return Authorizatiun Sheet supplied

Nippon Elociric ComponyLtd
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.
-

with each tube should be filled out and forward, whenever the tube is to

be returned to the factory.
EQUIPMENT DESIGN CONSIDERATION

MAXIHUM RATINGS AND TYPICAL OPERATING CONDITIONS

Maximum ratings given either for electrical or for mechanical items
in the tabulated data are limiting values above which, if exceeded,
serviceability of any individual tube may be impaired. Maximum rating
applies independently on each item and does not form a set of satisfactory
operating conditions. When designing circuitry, therefore, it is
necessary to insure that the maximum ratings will never be exceed under

any conditions, even momentarily.

The typical operating conditions, given in the tabulated data do not
jnclude the circuit losses, hence, useful power output to the load will
be less than that indicated, depending on the frequency of operation and

circuit efficiency.

COOLING SYSTEM .

The cooling system is required to provide sufficient clean air flow
through the radiator and to the filament terminals. A suitable eir-
filter should bve provided in the air supply systen. Care should bve

given for cleaning or replacing the filter at intervals in order that
sccumulated dust will not obstruct ths flow of air. The required
static pressure versus air flow characteristic of the radiator of the
NEC 8F76R is shown in the attached figure. Allowance for pressure
drops in an air filter, ducts and louvers etc., should be msde in
selecting a blower. It is also necessary to provide enough margin in
air flow to take care of the increase of friction loss in the duct and
the decrease of tlower efficiency after prolonged operation.
Since the cooler operation of the tube prolongs tube life markedly,
adequate margin in air flow should be vrovided. Without air flow, the
tube is easily dazaged by the application of filement power alone.
Therefore, the cooling system should be electriceslly interlocked

with the filazent and other power supplies. The arrangeument is

q

[\!p"’: Coctric CampenyLid
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necessary to make sure that the tube is supplied with air before any

voltage is applied. The filament, grid No.2, plate power supplies and

air flow may be shut down simultaneously but as a good practice it is
recomnended to supply air flow for about three minutes after removal of

all voltages.

The temperature of the radiator and each electrode seal must not
exceed their maximum ratings of 250 oC. like other electrical maximum
ratings. Temperature at various varts of the tube may be measured by

using thermosensitive paint like "tempilaq”.
ELECTRICAL CONSIDERATION
Filament Voltage

The cathode of the NEC 8F76R is of the mesh type thoriated-tungsten
filament. Since the life of the tube can be prolonged markedly by
operating it at the lowest voltage which will enable the tube to give
satisfactory performance, it is range of 10 percent down from nominal
value. The filament should never be operated, under any circumstancés,

at higher, by 5 percent of rated-value, than nominal voltage.

MONITCRING OF OPERATION

Suitable meters should be provided for monitoring filament voltage,
dc vlate voltage, plate current, dec grid No.2 voltags, grid No.2 current,
dc grid No.l voltage and grid No.l current. Elapsed-tine meter should
be installed to read total hours of filament operation.
Active material evaporates from the filament even when the filament
voltage alone is applied.

Therefore tube life should be counted by total hours of filament operation.

GRID NO.1l BIAS

In class-A B and B RF linear amplifier service, the 8F76R should be
operated with grid No.l bias obtained from fixed dc source of good
voltage regulation. If tubes are used in parallel or ia push-pull, the

grid circuit of each tube should be provided with a separated bias

T
.

ootric ComnenyLid
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adjustment to balance the grid and plate current. The zero-signal
plate current has a critical influence on the linearity and usually it is
chosen for the best compromise between zero signal plate dissipation and
distortion. Therefore the grid circuit should be designed with & fine
bias adjustment. In class-C RF telegraphy service, the grid No.l bias
may be obtained either from a grid resistor, combination of grid resistor
and a fixed supply or combination of grid and cathode resistor.

The latter two methods have an advantage of protecting of the tube fronm

damage through loss of driving power.

GRID NO.2 VOLTAGE

Protection against the over-loading of grid No.2 should be provided
by an over-current reiay and by interlocking the grid No.2 supply so that
plate voltage must be applied before grid No.2 voltage is applied.
Variation of load impedance causes variations of plate and grid No.2
current, Light load increases grid No.2 current while decreasing
plate current and results in excessive grid No.2 dissipation.
Heavy load tend to increase plate current and decrease grid No.2 current
which results in lower efficiency and excessive plate dissipation.

The grid No.2 current may reverse under certain conditions and
produce negative current indications on the grid No.2 smmeter.
This is a normal characteristic of most tetrodes. Thereforé, a cufrent
vath from grid No.2 to cathode must be provided bv a bleeder resistor, and
is arranged to pass an adequate bleeder current per connected grid No.2.

In the usual tetrode amplifier, where no signal voltage appears
between cathode and grid No.2, grid Jo.2 dissipation is equal to the
product of the dc grid No.2 voltage end the dc grid No.2 current.
When signal voltage apvears between grid No.2 and cathode, as in the case
of cathode-driven amwplifier, grid No.2 dissipation may become much more
than the value obtained in the aforementioned case. In the case of
class-A B or class B RF linear power amplifier, care should be taken to
prevent the increase of distortion caused by variation of grid No.2

voltage.

FAULT PROTECTION

The handling of high power reouires particular attention to the

Ninpon Electric Company Ltd
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JRINEN -

removal of power under fault conditions, since the large amount of energy
involved can cause severe damage to the tube or to the equipmwent, if not

properly controlled.

The ground lead of the plate circuit of each tube should be connected
in series with the coil of auick acting over-load relay, adjusted to open
the circuit breakers in vrimary of rectifier transformer at slightly
higher than normal overating vlate current. The total response tize
required for the operation of relay and circuit breakers should te 1/10

of a second or 1less.

As mentioned before, the grid No.2 circuit should also be equipped

with similar over-load relay.

The above mentioned discussion vresents information necessary to
obtain satisfactory and economical performance of the NEC 8F76R under
normal overating conditions. For information concerning specific tube
problem or apnlication not covered here, consult the Engineering
Department, Electrén Device Division, Nipﬁon Electric Company Ltd., 1753

Shimo-~-numabe, Kawasaki City, Japan.

dinnon Blzctric Componylad
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Vapour Cooled Triode

The NEC BT39 is a vapour cooled triode with a maximum plate
dissipation rating of 10 kW, The tube
version of the NEC 8T33,
of the NEC 8T39 are similar

is a vapour cooled
water cooled ‘triode. Electrical

characteristics with those of

the 8T33. .

Due to its high transconductance, high output with high
fficiency 1is easily obtainable at relatively low plate

voltage.. The ring-sealed grid terminal provides & ow lead

inductance which assures stable operation at high fre-

quencies. The tube is designed for use as an anplifier,

niodulator or oscillator in AM broadcast transmitter and in

industrial hLeating services. Maximum ratings apply at fre-

quencies up to 30 Mc/s.

Electrical Data:
General Data:

Filament: Thoriated Tungsten
Voltage .oceenecnssnoecsneesceanreneross 7.5 volts
Currenl ..ccesassssooscnnnssevcsorosaces 60 aﬁps

Maximum Starting Current ...eeevecvecers 120 amps

r~

Mipimee Heating Time  cooveeceeeseeeneens 3 sec

(Time interval bhetveen the instant of application of

filament voltage and that of plate voltage)

Transconductance eeeccesessasscasneenanaals 18 miliimhos

(at Fb=5000 volts, b:1.0 amp)

Amplification Factor ..o.ceeeecerereorens 40
Direct Interelectrode Capacitances:
Grid to Plate o .eeeecsesennsnssassanse 26 uuf
Grid to Filament ...ceeeeceveerocscres 49 P
Plate to Filament .coeiieeaceesecrorens 0.7 puF

F

P |

F: TPilamcnt ;
G: Grid i
P: Plate’ ‘

TERMINAL CONNECTIONS

May 1967

Njppont Electiic Comparty. Limited
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‘mechanical Data: 7

Dimensiix:
MaAX i D it OT e c et e e s e e n et ee e e eee e cecer s
Manimo thernll Ternoth L i i e it i e Ceterreeeesas N ies

Nel welt LEPPPOX. ' it ieerennaan

\

Meowrntins ocsition: Verileal, anode down

poplvtE. ténrar=couling required
To st'e¢n end glass bulb: forced-air flow required (Note 1, 3)
Minitnum arr flow (Note 2) s et s s ees s s e s s e s e et et e s et eesesececancannone

Maxinum bulh 1emperature ...ttt ierecerersossronnsesnsnsssssanenne

Mantionn sval 1eUPeralire i ieeeieroeasscosssnacaeannoas teeeeean oo

Accessorice:s Required:

iler ... sececeseanane e teessesiesisnnsetsasennoo ceeeensaenuals
Vapour ©ondenser  oooieei ittt ittt ittt titetteetsertaeraans
Water level controller c.o.eeieeieeiesessesseressoeacssossseseasossaanens
Insulator pipe (steam vubtlel)  tuieieieiviernnsenosnsnsanassssasasonans
Insulator pipe {condensed water inlet) .......... e ttseseeeseeeaeiea
Pressure eqUaliZel  ouieeeserneeoooncassassssssssesosssenscsssassssnsasns
Rubber joint between steam piping and insulator pipe ..ciiieeinieceese
L-joint beween insulator pipe (condensed water inlet) and boiler ....
Joint between insulator pipe (condensed water inlet) and copper tube ..
Adapter for steam inlet Of CONAENSET .vvveeveervensonsesnosnsnsasneans
Adapter for condensed water outlet of condenser ......ieecc0c0esaecasa
Adapter for drain valve .,........... O
Gasket for steam outlet "f boiler ....ciieeeieccveosscsseanscsncasones

Gasket for condensed water inlet of boiler ....eceeeceeecocccosncsensas

L I I R I I N N N I N T T T NP SRS OO AR Y

0.4
180°
180"

XNEC
NEC

NEC
NEC
NEC
NEC
NEC
NEC
NEC

162 mm
375 mm

3.5 kg

m3/min
C

C

VB506
VB6Q2
VB550
VB704
VB701
VB752

» VB782

VB740
VB742
VB762
VB766
VB746
VB773
VB770

Stea viping L i i e e Ch i e o 2neh, type M capper vibe

Conacnsed waier PIPINY  eevennennnnnas “eteecseessesasss 3/4 inch, type M copper tube

Filament conncctor (2 required} S et ececsenats sttt et reesas st st cecasrsas

Grid connector ....... i e e et eesesacesersaecesesncanr e s e s s ecacscoann o

NEC
NEC

VT403
VT305

Kote 1. The specified air flow zhould be direct=d vertically from a nozzle of

approx. 35 mmn diameter into center of the filament terminals.

Note 2, Adequate forced-air flow is required +to limit +the temperature of the

seals and bulb below their specified maximum values.

The amount of air-{low required will increcase with the operating

quency, i

tre-
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a Note 3. Start forcwd-alr flow for each port:on of the tube prlor to the al,plica;"‘

. : tlon oi’ fllament voltage. Y "j "v -

Contlnve al* flow at least 3 mlnuues after removal of all voltagos.
. ”'AF Power Amplifier and Modulator-_Class B

Maximum Ratings: - Absclute ,Valuéé o

. DC Plate Voltage ..... . 10000 volts

* Max. Signal DC Plate Current (Note 4) .‘...............‘.....;.......'.... 2.5 amps
AAAA \Ma.x.v81gnal Plate Input (Note 4) .y..;..'.‘...'...‘.‘..’.'.‘...‘.".'.....'.....'.... 25 kW

Plp,te D1551pat10n (Note 4) .. 10 kw
fyﬁlcal Operation : (Values are for two tubes)

DC Plate VoItage tvvvv.vtvvvitvssvusursueennsnnnsseseeeennns 5000 8000 volis
DC Grid Voltage / -115 =200 volts
PeakAFGrld-to—Gdeoltage .... 600 . 900 voits
Zero Signal DC Plate Current ............................... 0.2 0.2 umps

Max, SlgnalDCPlate Current,......................,......‘.. 2.7 4 a.ps
lMa.x. SlgnaIDCGrld Current 160 240 milliianps
Effect.ive Load Resistance, Plate to Plate D 3500 4200 ohms
Max. Signal Driving Power (aﬁprox.)‘ et teeeeeienneenenna. 45 100 W

Max, Signal Power Output (approx.) ...............'........... 8 22 k¥

Note 4. Averaged over any audio-—frequency cycle of sine-wa.ve form.

Plate Modulated RF Power Ampllfler Class C Telephony

(Carrler Conditions. per tube for use with maximum modulation factor of 1.0)

lﬁaxlmum Ratings: Absolute Valués

DCPlate VOltﬂge ..‘0.l.-..vil.llilt'ttl..lll.".lll.'0".0.000";000.0010 7_5% VG}L.‘:

DO Brid Voltage e =105 volts
- DC Plate Current‘ ... ...... cteetraean tessacsan 2anips
DC Grid Current .-.“,”.“;”-.._'“‘.“”””””””””.”‘.”“““;. 0.4 anps
Plate Input ..............;.'..'....................'.............'.. ...... . 15 kv
Plate Dissipation ..ee.eeeniiiiiiiiiiiniiiiiiiie et 606w
Grid Dissipation w...euevuiilisiiiiiiiiuiii i 250 W




8T39

Typlcal Operation: , S ‘ , : . ‘ .
" DC Plate Voltage .;.;.Q;};..,.;Q..{...;....{.L..;..;;...;;,;.ﬂ.;..Q.. 5000 volts

nCiGrid Voltage ‘{;......;r...;.;r;a..¢,...fﬂ....,}..7,f.,...;......... "—400»v01§s
 DC Plate Current ......q.....,;.......,,.....L....;..,.....;.......... '1,55 amyp-..
DC Grid Current (approx.) .;.f;;;.;.;.......}};;,}}....;5....;.7;....;“ 0.33 amps
" Peak RF Grid Voltage ....;.;.J;;.;;ffl};aa..;}.T;r;...;...L:....ql;?;fﬁ 730 volts
Driving Power (approx.) ,.....,.l.;.;,.;;;.{......;..;..;...........}{- 220 watts

Power Output (approx.) .......;;.;......i..J;.,...(..;.........;.:.3.; U6 kW

RF Power Amplnfler and Oscllator-Class C Telegraphy

(Key-down condltlons per tube without amplltude nodulation)

Maximum Ratings: Absolute Values _
DC Plate Voltage ...........;;...;;..ﬂ............................,.. 10000 volts
DC Grid Voltage PP e 61 JYZ13 R 5
DC Plate Current ....;......L.....,........;....:........,........... 2.7 anps
DC Grid Current .....;.......;....‘...........Q....;................ 0.4 anps
Plate Input ........ 27 hw
Plate Dissipation .....ec..0en .....................,...............;.. 10 kY

Grid Dissipation ....ceeeeeesecssseeesosssortosssssosssesvosassoannnenss 250 watts

Typlcal Operation:
DC Plate Voltage i iiuiiiiii.. 5000 9000 volta
DO Grid VOLLAEE v eeennseennneensnseessssssssesesssasesnnaes =300 ~500 volts
Peak BF Grid VOLLAGE oo evevnnnnnnnsesesssesssossonanseessass 630 900 volts
DC Plate Current .....‘;..............................;.,...... 1.8 2.5 amps
DC Grid Current (@PProX.) ceeececreececseesenassnensonnssssasas 0.3 0.3 anmps
Driving PoweT (BPPIOX.) ceeeeeeseersneessnneeonanseasnanesnans 170 250 watts

Power Output (approx.) .;.....................................; 6 17 kW

~ e -
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9T40

Vapour Cooled Triode

The NEC 9T40 is a high pcwer vapour cooled

triode designed for use as an amplifier, modulator e
i *
) ‘ e
and oscillator in medium and short wave frequeuncy ;éﬂu'%v ¥
k% PR A |

broadcast transm.tter snd in industrial heatipg T

wmer~ ™ “'»».;;.’

services. - e
‘ T Jk?

The tube fsatures rugged coaxial construction ::Jf:h;;;

g by

and its ring-sealed terminals provide low lead *I§%§5F§7§
: SRR RN S

inductances which assures stable operation at high fng:L?;
R R R

frequencies,

The csthode conzists of nmultistrand,
thoriated-tungsten filaments, completely baianced
and stress free throughout life.

Blectrical characteristics of the NEC 9T40
ere similar with ‘hosa of the 9138, except than
tbe anodso dissipation rating is increased to 150

kY.

Maximum ratings of vlate voltage and input

apply &t froquenciea up to 2 MEz/s. i Filament

-

F:
G: Grid
D: Plate

 TERMI

NAL CONNECTIONS
FLECTRICAL DATA )

GENERAL DATA

Filament : Theriated tungstan
volt‘ge L L B I B B B B Y RN Y RE B BRI B N R B B BB B B N B BN R R B B B R B BRI N B A ) 18 volt'

Current CICAC IR B BRI B AR I B B B A B A B IR K B IR BN 2K BN BE 2K 2N XN BN BN B BEUNE B B IR ] ’ 31‘5 &mpao

RNippon Eizctric CompanyLid,



NEC

B 9140 2,8
Maximum Sta&rting Current ..cevecceceseseceoscscsescsvece 4 amps.
Transconductance (8t Ib=5 AMPB.) eeveocrcecsscoosscasconseas 80 milli-
mhos

Amplification F&Ctor 60 0000000000000 000PLIEIIEELPIOIIITIOINOIBIOEEREPES 40

Direct Interelectrode Capacitances :
Grid to Plate ® 9 6 0.0 0000 3200 0 0P80 OO PSP NSNS AL 00Nl 100 uuF
Grid to Filament L K B I B I A BRI I I I I BB B BRI BT N R Y B R B R Y 180 uLLF

Plate tO Filament ¢ 6 608 0000000000080 000000080 0c00ssLsLsS '5 u‘m '

MECHANICAL DATA
Dimension :
Maximum Diameter ...cccceeccecccocnsccrcssesceccsssssaee 300 mm
Maximim Overall length ..c.vececcecccracosccccacocnsnons 745 mm
Vet Weight ‘approx.) ....... G eeceessesetaeteetetectttennnras 53 kg

Mounting Position : Vertical, anode down

Cooling :
To plate : Vapour-cooling required
To etem and glass bulb : Forced-air-flow required (Note 1, 2)

k 4
Mindmum Bir f10W cieievreeeossenceratorosnnconnoren £ z2'/2in.

g )
Maximum glass temperature .......ceceeececcrcancee B0 ¢

Ma.inmum seal temperature ....cecccecececcracceacons 165 oC

Accessories Required :
Filazen, connector ...eeeeeececsesscessercssesessss NEC VP=326
Filamen: connector ..ececeiveescessesessescssasaeses NEC VI-327
Note 1. The specified air flow ehculd be directed vertically

from a nozzle of aprrox. 70 mm diameter into the
center of ster.

Nippon Electric Cormpany Lid.
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Note 2. Start forced-air-flow for each portion of the tube

prior to the application of filament voltage.

Continue air flow at least 3 minutes after removal

of all voltages.

AF POWER AMPLIFIER AND MODULATOR-CLASS B

MAXIMUM RATINGS : Absolute Values

DC Plate VoltaBZE ...ivieiriereernceoroeecscssosacassroccananss 15000
Max.-Sienal DC Plate Current (Note 3) ..................:. 18
Max.-Signal Piate Input (Note 3) vvvviveieriovnccosnconens 270
Plate Dissination (NOt® 3) tiveveeerveenerssnccsoonocenees 150

TYPICAL CPYRATINN : Values are for two tubes

DC Pl&te VOI\':&gG 0 000 CE 00000 RNPSIOERNLIOIOIOOESIOLIOEOIOTOINIOIE 12000 14%0

DC Grid Voltase .t.ieieecececcoscncccsscncacsosacances =300 =340
Peak AF Plate to Plate Voltage ..eeveececsnnscececs 19200 22400
Zero-Signal DC Plate Current cereriiecietttttsannns 2 2
Max.-Signal DC Plate Current ...ceeeocecsccnccoscss 32 30

Mex.-Signal D Grid Current ....cseseececccocssonse 1.72 1.24

Effective Load Resistance, Mlate to Plate ......... 784 896
Mar.-Signal Driving Fower (8PProx.) ceeeesieeeseess 572 190
Max.-Signal Power Outout (APTrOXe) eeeeeeesccsceees 234 273

Note 3. Averaged over any audio-frequency cycle of sine-wave form.

PLATE-MCDULATYD RF TCWER AMPLIFIER..CLASS C TZLEPHCNY

(Carr;er conditicns per tube for use with a maximumA
‘ modulation factor of 1.0)

volts
volis

valts

anps.,
amps.
ohms

vatts

k¥

Nippon Electric Compary.Ltd.
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MAXINUK

DC

DC

DC

nc

RATINGS : Absolute Values

Pl&te VOltage LN EE RN I I I I I RN AT Y R B NI BRI 2 IOy
Grid VOlt@gQ .O..0.0.'.I.‘..........O%.Q..l;‘..'al.'..
Plate Current 6 0 00 00000000000 00000 0LLEPRNLIRPOISISIQEOIOTOETIONTCEN

Grid CUrrent 6 0609000080000 0000000800000000006000000s000

Plate Input 000000080 0POPOIRLPOLNOEOEPOOOIONSNNLILOINOLEOEANIGIIROIOEOIDPDPOEES

Pl&te DiSSipation 006 006000000000 00000008000000000000000s0

Grid DiSSipation 0 0600008000005 000 0000000000 2060800000000

TYPICAL OPERATICN :

DC Plate Voltage .veececececsccesccoasonnes 10000 10000

DC

Grid VOlt&ge 4 8 0620006080000 sP0CONIOGSIEOGEILPLPTOOOS _530 "'530

Peak RP‘ Grid voltage LI B I B B B I N B I 980 1010

Dc Pl&te Current 0000 e et PGP OO EPrPIOSOEOIOEPBNOEDS 10-4 13

DC

Grid Current {APDroX.) veeevecececeecess 2.3 3

Power Output (BPProX.) eeeeececceceacncenes 85.2 104

MAXIMUNM

DC

RF TOWZR AMPLIFIER AND OSCILLATOR-CLASS C TELEGRAPHY

(Key-down conditions per tube without amplitude
modulation)

RATING3 : Absolute Values

Plate VOltGA® teevrreseenceacvonsonascesensseosenannas
Grid VOltARE cevsssssceanorsstansossscsososconnnssnosa
Plate Current ...cevvnenns I .

Grid CUurrent ... ieieeeceesseesvnonoccsreoonnsansssoanns

Pl&te Input QIDOOCOI...al'.ll.‘.ll!l..:..>..QO-..'...‘OCC

Plate :issipdtion ® 0 0009 COO ORI EOINOEOPLLIINENINOEOIPLIOLIOIOOEOLEPOTLY

12000
-1500
16
4.5
190

100

12000
-720
1300
14.5

3.8

150

15000
-1500
20
4.5
300

120

volts
volts
amps,
amps.
kv
k¥

kW

vclts
volts

veoits

volts
volts
anne,
au"s.,.
k¥

kW

Nippon Electric Company,Ltd.
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TYPICALAOPERATION :

DC Plate Voltage N
DC Grid VOLEAE® +vvvvvseneennsnnsnnssnsenresnenn..

(From a grid Te818LOT OF) teeverecnnnnaccnnes
Peak RF Grid VOIt&8EE tivvereereennsnscococeonnaess
DC Plate Current ...eeeieeeeveeeeneoseeoneenennans
DC Grid Current ..u.iieecieecenseneceecosenscnncees
Driving Power (abprox.) teccecsestcetseniiceananes

Power Cutput (approx.) escseretresroaceranssenran

12000
-1200
400
1830

18

177

2.5

15000
-~1200
400
1820

20

5.1

kW

volts
vols
ohms
volts
amps,
amps,
YW

k4

Nippon Electric CompanyLtd.
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VES-3410
Nippon Electric Co., Ltd.
3/11/63
Traveling Wave Tube CW Amplifier NEC LD-550A

(Tentative Data Sheet)

The NEC LD-550A is a CW traveling-wave amplifier for operation over
a frequency range of 5.8 to 8.2 kMc. For the upper half of this frequency
range, this type tube has an average small signal gain of 30 db and a |
saturated output power of about 8 watts. For the lower half of the feqg-
ency range, the average small signal gain is 33db and the saturated output
power is about 10 watts, The construction of the tube is of the conven-
tional helical line type employing input and output waveguide couplings.

The LD-550A is available with a light-weight periodic permanent
magnet focusing system, LD-550A Mount; it is convention-cooled, and operates
with a collector electrode voltage that is depressed to approximately one
half of the helix voltage. This latter feature produces a significant
inprovement in the operating efficiency.

The design, construction, and long life expectancy of the tube wake it
exceptionally well suited for use in point-to-point, broad-band, or multi-

channel microwave relay equipments.

Features

1. PPM Focused and Field Replaceable.

2., Depressed Collector Operation For Improved Efficiency.
3. Convection Cooled.
k.

Long Life.

Characteristics

Physical

Dimensions - =~ = = = = = = = = = = - ~ See Qutline



Weight - - - - = = - - = = = - - Tube Envelope: 0.25 Kg.

Tube Mount: L.6 Kg.

Freferred Mounting Position - -~ Horizontal 1

Cathode - - = = = - = = = - = ~ Oxide coated, unipotential

Connections

RF Input & Output - - — — - = - WR-137 with UG-344/U flange

Electrical

Maximum Ratings 2
Accelerating Anode Voltage - - - = = = = = - = 34,00 V
Accelerating Anode Current - - = = = = = = - - 1.0 mA
Helix Voltage = = — = = — = = = = = ~ = =~ ~ ~ 3400 V
Helix Current 3 = = = = = = = = = = = = - = = - 1.0 mA
Collector or Voltage, min. - - = - = = - ~ - 1600 V
Collector Current - -— = = = = = = = = = = = - - 35 mA
Collector Dissipation - - - - - - - - - - 56 W
Focusing Electrode Voltage, max. - - - - - - - =20V
Focusing Electrode Voltage, min, - - - - - = = -60V
Ambient Temperature, max. — - = = = - = -~ = — = 55°C
Ambient Temperature, min., - - = -~ = - - = - - - -559C
Collector Seal Temperature - - e e e — - - 130°C

Operation
© Heater Voltage = 6.3 V; Heater Current at 6.3 V = 0.73A

O Frequency - — = - - — = = = = = = = = = = = = 6860 + 15 Mc
O Accelerating Anode Voltage — - - = = = = = = = 2500 V

O Accelerating Anode Current - - -~ - = = = = - - 0.01 mA

O Helix Voltage = = = = = = = = = = = = = = —- = 3100 V

O Helix Current - = = = = = = ~ = = = = = = =~ = 0.3 mA



O (ollector Voltage — — = = = = = = = = = = - -~ - 1600 V

O (Collector Current - = = - = = - = =~ = = = = = = 35 mA
O Focusing Electrode Voltage - = = - = -« - - - - =30V
O RF Output (3 mW input level) - - - - - - = - - 5W
o RF Output Saturated ~ = = = =~ = = = = « - = - - 11 W
o Noise Figure (Small Signal) - - - = = = - - - 27 db
o Small Signal Gain - =~ = = ~ ~ = = = — = = = = - 33 db

0 Cold and hot input match
over 30 Mc/s band with

matching device adjusted - - - - - = - - - - vswR < 1.1
0 (Cold ocutput match over 30 Mc/s

band with matching device adjusted - - - - - = yswr < 1.1
O Hot output match over 30 Mc/s '

band with matching device adjusted - - - - - - vswr < 1.2
O Gain TLinearity over 30 Mc/s band - - - - = - - 0.2 db

Note

1. Convection cooling is sufficient when the tube is used in a
horizontal position. For any other mounting position it may
be necessary to direct a flow of air through the cooling fins
through a convection duct or other means in order to keep the
collector seal temperature at a safe operating level.

2. Ratings should not be exceeded under continuous or transient
conditions. A single rating may be the limit, and simultaneous
operation at another rating may not be possible.

Design values for systems should include a safety factor aimed
at maintaining operation within ratings under voltage and
environmental variations.

3. Helix current increases gradually with tube life. Warning of

the end of tube life is given when helix current reaches 2

milliamperes.
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The LD-550B is a CW traveling wave tube for operation over the
frequency range 7.2 kMc to 8.5 kic, The nominal gain is 40db at 1
watt output level with a typical saturation output power of 10 watts,

It is recommended that the tube be operated in the periodic
permanent magnet focusing mount, type LD-550B Mount, incorporated with
waveguide input and output connections fitted with matching devices.

The collector electrode is depressed to approximately one half of the
helix voltage and convection cooling is usually adequate when the

mount is fixed with its axdis horizontal and air can circulate freely
past the radiator. Forced air cooling is required if the ambient temper-
ature exceeds 55°C or the mount axis is vertical.

Tubes are fully interchangeablé in the approved mount and tube
replacement is a relatively simple operation,

Feature
1. PPM Focused and Field Replaceable.
2. Depressed Collector Operation for Improved Efficiency.

3. Conduction and Natural Convection Cooling.

General Data

Physical

Dimensions ....ieeeoens ceesecses. See Outline

Weight teeieereasseneseessss Tube Envelope : 0.23 kg (0.51 1b)
LD-550B Mount : 4.3 kgs (9.5 1lbs)

Preferred Mounting Position .... Horizontal

Cathode ..iivevvevvenenssosenss Oxide Coated, Unipotential

R.F. Connections ...... teveseeees WR-112 with UG-51/U Flange

(on LD-550B Mount )

Nijppon Electric Comparty Limited

PRINTED IN JAPAN
P.O. Box 1, Takanawa, Tokyo, Japan

Sept. 1963



Electrical

Maximum Ratings (Note 1)

Collector Voltage (Eb) .......
Collector Current (Ib) .......
Helix Voltage (Bw) .ov....

Helix Current IQw) .......

Accelerating Anode Voltage (Ea) ...

Accelerating Anode Current (Ia)
Focusing Electrode Voltage (Ec)
Collector Dissipation

Collector Seal Temperature
Mount Ambient Temperature Range

Cathode Heating Time

Typical Operation

Min,
1600 Vde

———

2700 Vdc

—

Max.,
3000 Vdc
3L mA dc
3400 Vde
2.0 mA dc
3400 Vdc
1.0 mA de
-20 Vdc
56 W
130 °c -
+55 9C

Cold input and output match over 7.2 to 7.65, 7.65 to &.1 and 8.1 to

8.5 kMc band. VSWR <{ 1.4
Heater Current at 6.3 Volts ..

Frequency
Eb

Ib
oW

Iw

T

Ba
Ia
Ee

RF Output Power ;
(0.5 mW input level)

RF Saturated Output Power
(Bw/max. Po)

Small Signal Gain
(0.1 mW input level)

Noise Figure (Note 2)
(Small signal)

oooooooo

¢ 096000000 >

7.2 kMe
1600 Vde
33 mAdc
3100 Vdc
0.3 mAdc
2500 Vdc
0.01 mhAdc
-35 Vdc

8.5W

14L.0 W

Li, db

7.8 kMc

1600 Vdc
33 mAdc

3050 Vdc

0.3 mAdc
2500 Vdc
0.01 mAdc

=35 Vde

7.5 W

12,0 W

43 db

CR I AR R SN B 3 I N I A Y O.éA

8.5 kMc

1600 Vdc

33 mAdc

3000 Vde

0.3 mAdc

2500 Vdce
0.01 mAdc

-35 Vde

L.5W

10.0 W

L0 db

. 28 db



Note 1: Ratings should not be exceeded under continuous or
transient conditions. A single rating may be the limitation
and simultaneous operation at more than one rating may not be
possible. Equipment design should allow for voltage and
environmental variations so that ratings will never be exceeded.

Note 2: This noise figure is temporarily measured by signal
generator method at 6320 Mc,

Operating Instructions

The following instructions provide the basic information for
installing and operating the LD-550B traveling wave tube.

1. 1Installation of LD-550B Mount

The optimum arrangement for installation of the Mount is to
provide a mounting clamp in the center of the mount between the
two waveguides and then use flexible waveguides for the input
and output connectors. A satisfactory alternative arrangement
is to use a fixed waveguide for the output connector, supporting
the mount at this point, and then use a flexible waveguide for
the input connector., Rigid waveguides may also be used providing
the mechanical line-up of the waveguides is adjustable to the
extent that excessive pressure is not applied to the tube flanges
when the flange bolts are tightened into position.

2. Stray Magnetic Field

There is a small stray magnetic field external to the tube
mount, Magnetic materials should not be kept a minimum of 0.5
inch from any portion of the tube mount except the radiator and
metal cap ends of tube envelope. Isolators should be located
at spots suitable for avoidance of any influence on the tube
current transmission. It is desirable to keep the increase of
helix current due to other magnetic materials less than 0.1 mA,

3. Mounting Tube Envelope

Undo tube envelope positioning screws three on each side, and
insert tube envelope into the mount so that the shielded flying
leads fit into the notch provided in the mount, and set the envelope
firmly in place by use of the clamping nut on the radiator. Care
should be taken to avoid radial force,



L. Impedance Matching

Adjust the input and output plungers. Then adjust the
impedance matching screws for a minimum cold VSWR.
A cold VSWR of less than 1.1 to 1. will be attained over any 30 Mc
vand from 7.2 to 8.5 kMc.

5, Applications of Voltage

5.1 Apply the heater voltage and allow a minimum warm-up period
of 90 seconds.

5.2 Set the focusing electrode, collector and helix voltages
according to the instructions on Test Performance Sheet
accompanied by each LD-550B tube envelope shipped.

It is recommended that the collector be kept at grbund potential
since it is connected to the tube mount internally.

5.3 Switch on all voltages. Accelerating anode voltage should be
about 1500 voltis,

5.4 Adjust tube position carefully to optimize current transmission
by observing the helix current. )

5.5 Apply the specified rf drive and adjust accelerating anode
voltage until the rated collector current is reached, keeping
the helix voltage at the value specified on the Test Performance
Sheet .

5.6 Adjust the helix voltage for optimum operation. The helix
voltage should never be made to exceed 3400 volts or fall
below 2700 volts. If the helix voltage is above or below
this range, the tube may be damaged by porr current transmission.
The collector voltage should never be depressed below 1600 volts
with respect to the cathode.

5.7 Readjust tube position and adjust the focusing electrode voltage
for the best current transmission compatible with power output
requirements, and then lock the tube envelope firmly to the
tube mount by envelope positioning screws,

6. Dismantling Tube Envelope

After the power source is cut off, loosen all envelope positioning
screws, Turn the clamping nut on the radiator in CCW several times and
pull out tube envelope carefully from the mount after clamping nut has
been completely disengaged.
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The LD-570 is suitable for a microwave preamplifier stage where low
noise figure is required. The LD-570 has a maximum noise figure of 6.5 db
and a minimum small signal gain of 20 db, and is used over the frequency
band of 2,700 to 2,900 Mc/s without readjustment of tuning devices.
Application of this tube include radar receivers, electronic counter-
measure equipment, microwave relay systems and so on.

General Characteristics:

flectrical
Heater Voltage ......iieviiveccnennnns veees L to 7TV
Heater Cufreﬁt ............;.............. 0.7 A Max.
Frequency Range «.eveeeeerereooncnnaroonnns 2,700 to 2,900 Mc/s
Noise FLgUI'®  teeveevvensrrenoscecnnnnnocs 6.5 db Max.
Small Signal GAain ceeeeiervevenncrcaans ov. 20 db Min.
Input and Output VSWR .....cceeiinnennns 2.0 Max.
Mechanical
Mounting Position ...eceeveninioneiiaann, .. Any
RF Connection ceeeeeecieeceeveneceeessonans Coaxial Connector,
Type N Plugs (U3-21D/U)
SOCKEL  teiiiiiii ittt it ittt en Octal base
Collector Connector ......evevveeveenessss.. Special sige
Dimension ..eeeevnvceecnsonas Ceerecereaaons See Outline Drawing
Weight ...........0.. Cetreeseai e tes e 1K grs.
Cooling +eeveieeeiverinentiennessnnnnasans. Natural

Njppon Flectric Comparty Limited

P.O. Box 1, Takanawa, Tokyo, Japan

PRINTED IN JAPAN
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Typical Operation

Frequency .ecceoeccoerseieerosrennooscnoasaneons 2,800 Mc/s
Heater Voltage .iviveeiiieinrrnreconennnnnneas 5.7V
Heater Current ............ ceeveecsssesvensses O3 A
Grid Voltage ....... teseceti et tesanasenoro s 0O Vv
Anode 1 Voltage .....c.ov.vns cecesetoanas e 19.7 Vv
Anode 2 Voltage .......... Cessecsnseacssenceen Llv
Anode 3 Voltage ...icvviiiiiiienennnnennns eeees 330V
“Anode 1, 2 &3 Current c.iveiiiiiiiiieneann e O A
Helix Voltage .eviveviiniiiinennennonnnns eeves L3TV
Helix Current .. ..viiiiieiirennanenes cosessesse 0.1 uA
Collector Voltage ........ cteteesscenacan ceees 700V
Coilector Current .......... crecens tecrisscnns 200 A
Magnetic Field Strength ......... cetetineasess 650 gauss
Noise Figure .ieeeieivevecennans teeessesessnseces 5,5 db
Small Signal Gain ...viiviiiiiniiiiniiieriinan 28 db

Saturated Power Output ......coivvvennenns ceee 3 mW



TYPICAL OPERATION OF LD-570
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OUTLINE OF LD-570

UG-21D/U__COAXIAL CONNECTOR

INPUT _ 2 e D
y
<<
=
COLLECTOR
L I T
4DIA 3_ | —_—

23 3014 Hote ' g1

2DEPTH >

N

/

33.6 DIA

o

DETAIL OF COLLECTOR (AP

| |
, | %
BASE  CONNECTIONS i
1 NC ' H 0

4 -~

. ~N

r\fo ~

2 ANGDE 3

3 HELIX

4 ANODE 2

5 ANODE 1

6 GRID

7 HEATER & CATHODE
8 HEATER

OCTAL BASE VUU.WU .

.

.
35 t0.3DIA

NOTE : DIMENSIONS ARE IN MILLIMETERS.
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The LD-571 is suitable for a microwave preamplifier stage where low
noise figure is required. The LD-571 has a maximum noise figure of 8.5 db
and a minimum small signal gain of 20 db, and is used over the frequency
band of 8,950 to 9,200 Mc/s without readjustment of tuning devices. Appli-
cation of this tube include radar receivers, electrical counter-measure
equipments, microwave relay systems and so on.

The special tube which operates over the expanded frequency band of
8,500 to 9,500 Mc/s is also available on request.

General Characteristics

Electrical

Heater Voltage ..eeeeveececcnccsnsoseoacesnes L toO 7V

Heater Current ...ecieececssessscocscccesses 0.7 A

Frequency range ..eecescees Cetesscraraa e ... 8,950 to 9,200 Mc/s
Noise Figure ....oevveveeeeisnsassanseeces. 8.5 db Max.

Small Signal Gain ...eeeve.. seeeesaneaasssss 20 db Min.

Input and Output VSWR +eeeeevssecenenseeasss 2.0 lax.

Mechanical
Mounting Position ...ccovviionenn. ceseceesean Any
RF Connection «eeeeencnss cravens cecrenns ees... Reduced Height of
RG-52/U Special flange
Socket ......0..n N ceseaienns «+. Octal base
Collector Connector ........... teesearesaeae Special size
Dimension .eeeeionracans veecstesssraraassss See Outline Drawing
Welght «.ooveeevniiiiiineiiiiiienans ceeeaess 800 grs.
Cooling +eevvnveceeanns e seeneens teseessss Natural

Mppon Electric Comparty Limited

P.0. Box 1, Takanawa, Tokyo, Japan PRINTED IN JAPAN




Page 2

Typical Operation

Frequency «.vveeineiinenncenenas cesearanans eee. 9,080 Mc/s
Heater Voltage ......... chiesavesseresnans ceees 6.0V
Heater Current ...iveverneeececcnsanncenss eeess 0.50 A
Grid Voltage ........nn e tee e eesres eees =5.0 V
Anode 1 Voltage ...vvieiiiicenionrernsenonannes 22.2 V
Anode 2 Voltage ......... trreccaene cerese eeee. 115V
Anode 3 Voltage ..ceiveeriersrecrenciccssssscanes 550 V
Helix Véltage ceeees Cresesserarenrns theeeseses 880 W
Helix Current .....c.ciceievevsoneennnsnnassess 0.3 A
Collector Voltage ...... cheereeeceeioinserenean 1200 V
Collector Current ............ ceeeranesens ceess 200 A
Magnetic Field Strength ............. csssses ... 800 Gauss
Noise Figure ...vvivvieeeeocnnonas B R |
Small Signal Gain ........ e e ceeenseescenesens 25 db

Saturated Power Output .......vovuiueen ceveesss 3.8 mW



TYPICAL OPERATION OF LD-57T1
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OUTLINE OF LD-5"7i

’

3DIA -0.6 PITCH TAPS

3.2D :A HOLES \LH;M/ f

3t —
©
Q,

‘ INPUT . WAVEGUID
OUTPUT WAVEGUIDE
10

o /.

T -COuLECTOR |

DETAIL OF WAVEGUID FLANGES | s 2
. 1

(2 i o

T [0 6 v K -

4DIA

]

r / -
T 3.6 mv//

—{ — 411 05—

DETAIL OF COLLECTOR CAP - %
g S
BASE CONNECTION
{ NC
2 ANODE 3
3 HELIX
4 ANODE 2.
5 ANODE {
e GRID
1| HEATERECATHODE
8 | HEATER _OCTAL BASE /]

3510.3DIA
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The LD-590 is a low noise traveling wave tube for operation over the

frequency range 3,600 to 4,200 Mc/s. The nominal noise figure is 6,5db
and the nominal gain at small signal level is 28db with a typical saturat-
ed power output of 3mW.

The tube operates in a solenoid type focusing mount with input and

output waveguides.

General Characteristics:

Electrical
Heater VOlt&ge 0000020 0N PRI VOO POLIOEIPIDLE A tO 7 V

Heater CUrrent seececosesccserescssoescassss 0,64 Max.
Frequency RANEE eeveeveiorecesccecscccsonssss 3,600 0 4,200 Mc/s
Noise Figure es.ececcecesscescccecvecocessses 7o5db Max,
Small Signal Gain seeceveecsscssevecrsessess 25db Min.

Mechanical
Mounting Position sieeecesseccecescnsoseesnes ANy
RF Connection veeesrcenscacsecsossansacnesss Waveguides
Socket ............f..........;............. Octal Base
Collector Connector eeeveecsecsasarecreeeess Special Size
Dimensions secececcecvsccscscecsasscassssess See Outline Drawing
Welght s.covseavenccncnascncrsssocavesssones 250 grse

COOling 8 0000008 CIOPROEITrYOIONsR SR OPINOOELBROEDS Natural

Njppon Electric Comparty Limifed.

P.O0. Box 1, Takanawa, Tokyo, Japan

PRINTED IN JAPAN

VES-3523 3.15.1965



Typical dperation

FreqUenCY seeesecseseaceoeraocrsivosensos  4e170 Mc/s
Heater Voltage seeevecesensarcessconeese 6,0V
Heater €urrent ccvevececcercecocnconnnss 0,454

Grid Voltage seeeeeesecececvoocecracense OV

Anode 1 Voltage sveveescvenscesoassesese 20V
Aode 2 Voltage seeveeceeocscencncansees 45 V
Anode 3 Voltage seeveceeocecovocsnscease 380 V
Anode 1, 2 & 3 Currents seevcveveseoesss O gh

Helix Vbltage LR R R N NN N N NN NN Y] 540 V

Helix Cllrrent 290000000 PsaePassPLRGePeC 0.2 ;J,A

Collector VOltage R N N R T 800 Vv
COlieCtOr Current Se00ere evecevceepsene e 200 uA

Magnetic Flux DenBity .ve.eevecevecesesss 700 gauss over the electron
: gun region and 580 gauss
over the helix region

NOise Figure 090 ceseecscs0sscresococroonrey 6.5 db

Small Signal Gain 20 eecrscecsssanressee 28 db

Saturated Pover Output seeervensssvecens 3 mi
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The LD-597A is a CW traveling wave tube for operation over the
frequency range 3.6 kMc to 4.2 kMc., The minimum gain is 33db at 6 watt
output level with a typical saturation output of 14 watts,

It is recommended that the tube be operated in the periodic
permanent magnet focusing mount, type LD-597A Mount, incorporated with
waveguide input and output connectors fitted with matching devices,.

The collector electrode is depressed to approximately two thirds of
the helix voltage and convection cooling is usually adedquate when the
mount is fixed with its axis vertical and air can circulate freely
past the radiator. Forced air cooling is required if the ambient
temperature exceed 55°C or the mount axis is horizontal.

Tubes are fully interchangeable in the approved mount and tube
replacement is a relatively simple operation.

Feature
1. PPM Focused and Field Replaceable.
2. Depressed Collector Operation for Improved Efficiency.

3. Conduction and Natural Convection Cooling.

General Data

Physical
Dimensions ....... Ceveeenannn See Outline
Wedght ..vvienvrvnconnnennsns Tube Envelope: 0.27 kg. (0.6 1b)
LD-597A Mount: 4.L4 kgs. (9.7 lbs)
?reforred Mounting Position .. Vertical
Cathode ....cviievnvennnenans . Oxide Coated, Unipotential
R.F. Connections ............ Reduced Height WR 229

(on LD-597A HMount)

Njppon Electric C ompaﬂyllmtted
P.0. Box 1, Takanawa, Tokyo, Japan PRINTED IN JAPAN

Revised on 11 March. 1964




Electrical

Maximum Hatings

Collector Voltage (Eb)
Collector Current (Ib)
Helix Voltage (Ew)
Helix Current (Iw)

Accelerating Anode Voltage

Accelerating Anode Current (Ia)

Focusing Electrode Voltage (lic)

Collector Dissipation

Collector Seal Temperature .....
Mount Ambient Temperature Range

Cathode Heating Time ...,........

Typical Operation

Cold input and output match over 600 Mc band

(adjusted for each tube envelope) 1.25

Heater Current at 6,3 Volts

Frequency
b
Ib
BEw
Iw

Ea
Ta
Be

RF Output power
(3mW input level)

RF Saturated Output

Noise Figure (Small Signal, f = A4.17 klc)

Operating Instructions

oooooooo

-------

oooooooooooo

nnnnnnnnnnnn

oooooooooo

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

ooooooooooo

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

oooooooooooooo

oooooooooooooo

VSWwR:

3.7 kMc
1700 Vdc
35 mAdc
2800 Vdc
0.14 mAdc
3110 Vde
0.01 mAdc
-50 Vdc

9.1 W

15.6 W

Min,

1700 Vde

2600 Vdc

L.0 kMc
1700 Vde
35 mAdc
2750 Vdc
0.15 mAdc
3110 Vdce

0.01 mAdc
-50 Vde

gw

ooooooooooooooooooo

Max,
2000 Vdc
35 mAdc
. 3000 Vdc
1.5 mAdc
3500 Vdc
0.5 mAdc
-L5 Vdc
63 W
180 °C
+55 0C

L,.2 kMc
1700 Vde
35 mAde
2730 Vdc
0.15 mAdc

3110 Vdc
0.01 mAdc
-50 Vdc

T W

1.2 W
.. 25 db

The following instructions provide the basic information for
installing and operating the LD-597A traveling wave tube,



1. Mounting Tube Envelope

Undo tube envelope positioning screws three on each side, and
insert tube envelope into the mount so that the shielded flying leads
fit into the notch grovided in the mount, and set the envelope firmly
in place by use of the clamping nut on the radiator.

Care should be taken to avoid radial force,

2. Impedance Matching

Adjust the input and output plungers by plunger adjusting tool
accompanied by each LD-597A Mount,

Then adjust the impedance matching screws for a minimum cold

VSWR. A cold VSWR of less than 1.4 to 1 will be attained over the
frequency range 3.6 to 4.2 kMc.

3. Application of Voltage

3.1 Apply the heater voltage and allow a minimum warm-up period of
90 seconds.

3.2 Set the focusing electrode, collector and helix voltages according
to the instructions on Test Performance Sheet accompanied by each
LD-597A tube envelope shipped. It is recommended that the collector
be kept at ground potential since it is connected to the tube mount
internally.

3.3 Switch on all voltages. Accelerating anode voltage should be about
1750 volts.

3.4 Adjust tube position carefully to optimize current transmission
by observing the helix current.

3.5 Apply the specified rf drive and adjust accelerating anode voltage
until the rated collector current is reached, keeping the helix
voltage at the value specified.

3.6 Adjust the helix voltage for maximum power output. The helix vol-
tage should never be made to exceed 3000 volts or fall below
2600 volts, If the helix voltage is above or below this range,
the tube may be damaged by poor current transmission.
The collector voltage should never be depressed below 1700 volts
with respect to the cathode.

3.7 Readjust tube position for the best current transmission, and then
lock the tube envelope firmly to the tube mount by envelope
positioning screws,

3.8 From the economical point of view, it is recommended that the
collector current be kept as small as possible compatible with
the satisfactory operating performance of LD-597A.



L. Dismantling Tube dnvelope

After the power source is cut off, loosen all envelope position-
ing screws. Turn the clamping nut on the radiator in CCW several times
and pull out tube envelope carefully from the mount after clamping nut
has been completely disengaged.
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The LD-605 is a CW traveling wave tube for operating over the
frequency range of 5.85 kic to 7.2 kMc., For the frequency band of 5.85 kMc
to 6.L5 kMc, this tube type has an average gain of 4O db at 10 watt out-
put level and a saturated output power of about 20 watts. For the freguency
band of 6,45 kMc to 7.2 kMc, the average gain at 10 watt output level
is 38 db and the saturated output power is about 17 watts.

It is recommended that the tube be operated in the periodic permanent
magnet focusing mount, type LD-605 Mount, incorporated with waveguide
input and output connections fitted with matching devices. The collector
electrode 1s depressed to 2 KV and convection cooling is usually adequate
when the mount is fixed with the axis horizontal and air can circulate
freely past the radiator. TForced air cooling is required if the ambient
temperature exceed 55°C or the mount axis is vertical.

Tubes are fully interchangeable in the approved mount and tube re-
placement is a relatively simple operation. ’

Features
1. PPM Focused and Field Replaceable,
2. Depressed Collector Operation for Improved Efficiency.

3. Conduction and Natural Convection Cooling.

General Data

“hysical
Dimensions See Outline
Weight Tube fZnvelope : 0.25 kg (0.55 1b)

LD-605 Mount : 4.3 kgs (9.5 1lbs)

Preferred Mounting Position | Horizontal

Cathode Oxide Coated, Unipotential

R, F., Connections

(on LD-805 Mount) WR-137 with UG-344/U Flange

Njppon Electric Comparry Limited

PRINT N
P.O. Box 1, Takanawa, Tokyo, Japan ED IN JAPAN



Blectrical
Maximum Ratings (Note 1) Min, Max,
Collector Voltage (Eb) 1900 Vde 2100 Vdc
Collector Current (Ib) —— 40 mAdc
Helix Voltage (BEw) BOCO Vde 3600 Vdc
Helix Current (Iw) — 2.0 mAdc
Accelerating Anode Voltage (Ea) —_ 3600 Vde
Accelerating Anode Current (Ia) —_— 1.0 mAdc
Focusing Zlectrode Voltage (Ec) -60 Vdc ~-20 Vde
Collector Dissipation — 8, W
Collector Seal Temperature —_— 130 °¢C
Mount Ambient Temperature Range =10 °C +55 ©C
Cathode Heating Time 90 sec. —

Typical Operation

Cold input and output match over 5.85 to 6.45 and
6.45 to 7.2 kMc band ......0000e.. C e ieeeanecaeeeaonens .. VSWR < 1.3

Hot input match over 5.85 to 6,45 and 6.45 to 7.2 kMc  ..... VaWR < 1.4

Hot output match over 5.85 to 6.45 kMc ........ vererrsiaess VSWR < 1.5

Hot output match over 6.45 to 7.2 KMC .i.vvuivnnrvenneeonn. . VSWR < 2

Heater Current at 6.3 Volts .......0'euunnn et eeaeeeaeen . 0.6 A

Frequency (kife) 5.85 6.45 7.2
b (Vace) : 2000 2000 2000
Ib (mAdc) 4O 40 40
Bw (Vdce) 3220 3150 3130
Iw (mAdc) 0.15 0.13  0.06
Ea (Vde) 2600 2600 2600
Ia (mAdc) 0.005 0.005 0.005

Ee (Vde) =35 -35 -35



RF Output Power (W) 12 10 i
(ImW input level)

RF Saturated Output (W) 23 19 16
Power (BEw/Max. Po)

Small Signal Gain (db) L2 L1 LO
(0.1 mW input level)

Noise Figure (Note 2)(db)

....................... cevneeas 2LL3

(Small Signal)

Note 1 Hatings should not be eXceeded under continuous or transient

conditions. A single rating may be the limitation and
simultaneous operation at more than one rating may not be
possible. Equipment design should allow for voltage and
environmental variations so that ratings will never be
exceeded.

Note 2 This noise figure is measured by signal generator method at

6320 MC.

Operating Instruction

The following instructions provide the basic information for

installing and operating the LD-605 traveling wave tube.

1.

Installation of LD-605 Mount

The optimum arrangement for installation of the Mount is to
provide a mounting clamp in the center of the mount between the
two waveguides and then use flexible waveguides for the input and
output connectors,

A satisfactory alterative arrangement is to use a fixed waveguide
for the output connector, supporting the mount at this point, and
then use a flexible waveguide for the input connector., Rigid
waveguides may also be used providing the mechanical line-up of
the waveguides is adjustable to the extent that excessive pressure
is not applied to the tube flanges when the flange bolts are
tightened into position.



2.

Stray Magnetic Field

There is a small stray magnetic field external to the tube mount.
Hagnetic materials should not be kept a minimum of 0.5 inch from
any portion of the tube mount except the radiator and metal cap
ends of the tube envelope. Isolators should be located at spots
suitable for avoidance of any influence on the tube current
transmission. It is desirable to keep the increase of helix
current due to other magnetic materials less than 0.1 mA.

Mounting Tube Envelope

Undo tube envelope positioning screws three on each side, and
insert tube envelope into the mount so that the shielded flying
leads fit into the notch provided in the mount, and set the
envelope firmly in place by use of the clamping nut on the
radiator., Care should be taken to avoid radial force.

Impedance Matching

Adjust the input and output plungers. Then adjust the impedance
matching screws for a minimum cold VSWR,

A cold VSWR of less than 1.1 to 1 will be attained over 30 MC
band from 5,85 to 7.2 kMc,

Applications of Voltage

5.1 Apply the heater voltage and allow a minimum warm-up period

of 90 seconds.

5.2 Set the focusing electrode, collector and helix voltages

according to the instructions on Test Performance Sheet
accompanied by each LD-605 tube envelope shipped.

5.3 Switch on all voltages. Accelerating anode voltage should

be about 1500 volts.

5.4 Adjust tube position carefully to optimize current transmission

by observing the helix current.

5.5 Apply the specified rf drive and adjust accelerating anode

voltage until the rated collector current is reached, keeping
the helix voltage at the value specified on the Test Perfor-
mance Sheet,



5.6 Adjust the helix voltage for optimum operation.
The helix voltage should never be made to exceed 3600 volts
or fall below 3000 volts. If the helix voltage is above or
below this range, the tube may be damaged by poor current
transmission. The collector voltage should never be depressed
below 1900 volts with respect to the cathode.

5.7 Readjust tube position and adjust the focusing electrode
voltage for the best current transmission, and then lock the

tube envelope firmly to the tube mount by envelope position~
ing screws,

Dismantling Tube Envelope

After the power source is cut off, loosen all envelope positioning
screws. Turn the clamping nut on the radiator in CCW several
times and pull out tube envelope carefully from the mount after
clamping nut has been completely disengaged.
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Nijppon Electric Company Limited

P.O. Box 1, Takanawa, Tokyo, Japan

The LD-637 is a coaxial-type CW traveling-wave amplifier for

operation over the frequency range of 1.7 to 2.3 kMc. This tube
type has an average small signal gain of 30 db and a safurated
output power of about 20 gatts. The construction of the tube is of
the conventional helical i:ine type employing input and output N type
coaxial connections. The LD-637 uses integral periodic permanent
magnet focusing, and operates with a depressed collector electrode
voltage. The latter feature produces a significant improvement in
the operating efficiency. The design, construction and long life
expectancy of the tube make it exceptionally well suited for use

with transistorized communication equipments.

FEATURES

o Depressed Collector Operation for Improved Efficiency

o PPM Focused o Long Life
CHARACTERISTICS
ELECTRICAL PHYSICAL
Maximum Ratings General
Accelerating Voltage ... 2700V Dimensions ..... See Outline
Accelerating Anode
Current 9 9 @ 000 Pt Ve lmA weight LU K B B IR N N 11 lbs
Helix Voltage eesveeaess 3000 V Mounting
Helix Current S0 00000 B 0 3 mA POSi’tiOﬂ L N ] Aﬂy

PRINTED IN JAPAN

Revised on 18 Oct. 1963



Collector Voltage, min. ,....

Collector Current ®0 960 s00acts

COlleCtor DiSSipation sess 00

Focusing Electrode Voltage ..
Ambient Temperature .eecesee.
Ambient Temperature, min., ...

Collector Seal Temperature ..

OPERATION

1900V

60 mA
120 W

~70 V
559C
-559C
180°C

2,

Cathode ..... Oxide coated,
unipotential

Connections

RF Input and Output ...
Coaxial type N female connectors

Cooling
Forced air (18 CFM)

Heater Voltage = 6.3V; Heater Current at 6.3V = 1,04

Frequency
Accelerating Anode Voltage

Helix Voltage

Helix Current

Collector Voltage

Collector Current
RF Output (10mW input level)

RF Saturated Output

Noise Figure (small signal)

Small Signsl Gain

1.7

2500

2700
0.5

2000
55

9.5

19.5
27

31

2.0 2.3 km

2500 2500 vy
2550 2400 Vv
0.5 0.5 ma
2000 2000 v
55 55  mA
10 7.5 W

20 17.5 W
27 27 db

32 31 db



Loy

"

e T

15

o

2 ii
3 b ks P
ks 10§ — < rede

e

-

[y R e

et -

tfers

Vi

e

tr

= + 1 o 5

SEFBRSE I EES Tl E i
SRR =g g T1 b sl b
3 —T 3 T
IR ENES T = -
- . k- T -4 =
i 2l :

R S pran

S sree

b

P -
- B e
-
fa

-

{15 $T131

e

JIREayte

s8e11 T

PP

v

e
er e

bl

oo

s dds
i

oy
fheeh




v
Cd
v

i '*!.-zao.ﬁr,..! Doegiias

b laglls

'

N B

g

’
‘

2 IRI O

i




4

..i,‘..'..,...

e

|

ISR LIRS S T EN— .
;

. ooy b M ‘i
T O e E T R




.

oo

!

1 L
S Ehbas o

R e
i

WJ.ZI,J, 2. Jm .

i
T A

S EE e .
! ’ N

JEREVEY PR




L

H
t

.

-

R
e e

o Ao

P B D

et e

ol

SSSPSH

¢

[ririfoer

A:T;.t.

SR R I

o

S

SUSP VIS SOS LI




n n.w“
gl
gy
T

+

g

1
+
i

Auin)




ISR LN
14 338

IRR

Pt e R R e SR

P

1
]

i
!
e ed

s s

I3

1

i
-

S PO SR S

s

e by

RS

i
bl

RS S A zr,.zL.»....L :

BRSPS 54

Lo N
p—a g d




I Z T Y I -1 I - I L - I - SR
% % A B ¥
‘ ' +
475 MAX. }
NAME PLATE
- [ M ? B
) - ! < ]
‘i ) % 8 B
OUTPUT I
TYRE N FEMALE
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NEC

NEC

P20 A

Natural Air Cooled Pentode

Power Anplitier, Oscillator, Modulator,
{requency up to 25 Mie.

Modulator,

Electrical Data:
General Datas
Thoriated Tungsten

Filament:

In Casoe of Sinele Phase Heating:

Voltage cvveceveeneosacsvssnans
Current (at nominal voltage) ..

In Case of Two Phase Heatings:
Voltage ..

® 06 tea s ta s s a0t e v taacn

Current (at nominal voltage) ..

Transeonductiiee s oo eersoassseaseaes

(foe Eb 2000Vde, Key OVde, e

Amplification Factor, Grid No.l to Gr

(for Eb-2000Vde, Ecjy-OVde, Eep-

Direct Intleyelectrode Capacitances
Grid No.l to Plate «..eoviue e
Inpuat ol tiii it it i s

Dot

H DR S T N O S R R

Frequency for max. Ratings ..e.oee.es,

Mechanical Data:
Dimensions:

Maximur vveradd Length e vien e

Mavimn Dametor oy eeevesoecesones

-

Net Weioht (Lnproxe) wieeeeeeevenenss

a s e

500Vde, Lb

id No.>2

500Vde, Lb-

or Grid No.3

210mAde)

6.5
210mAdc)

0.16

23N
123

'A)k)(_‘

Velts

Amps

.....

Nippon Electric CompanvLtd




NEC

DAY e vetvseesans et ere et bsesassensssseensss JIS A20S
BOLULOIM oo oeeeoectosssssccoscosssoscsssocsssssssese JIS FO658

SOCKET seseseessecsssasssssesscsssssessasesecassssse NEC M=1N3

CD s e eoaceverecoseosaosssoososesanssssesasoessssseces MEC VI-309

Fernainal Connections:

1: Grid No.2 G 5: Filament
2: Filament Coummon Point _3 6: Grid No.l

G3: Grid No.3(upper base)

6 P: Plate (upper base)
3: Grid No.3
4:  Filament

Mounting Position: Vertical, Bottom Base Up or Down.

Cooling: Convection and Radiation

: " ' o
Maximum Blub Tonperature soeeeiecessecnssssssaaes 200 C
Maximum Upper Base Temperature ooeeeee eesesesses. 180°C

Maximum Bottom Base Temparature +.oieeeeeceseae.. 170°C

AF Power Amplifier and Modulator-Class B

Maximum Ratings:

DC Plate VOLtafe ceveiseneosacneenscece savanansnensaes 3000 Volts
DC Grid Noe3 Voltage .oveeeercevenesesosasecsanneass 100 Volts
DC Grid No.o2 Voltage coveiiererertenceenceacnnesaceaas HOO Volts
Voxe=Xnal W Plate Current (nobe 1) voteeeeennnnee  Fo0 ~A

Max.-Signal Plate Input (note 1) cuivecieveeevennns.. 1000 Watts
Plate Dissipation (note 1) ceoeeiuiiiniierennrnaneas 420 Watts

Grid No.2 Dissipation (note 1) sevevievseacasaeecees TO Watts

note 1. JAveraged over any audio-frequency cyvcle of sine-wave form

.

Typical Operatic.: (Value are for two tubes)

DC Plate VOlTage eieeeeeriesssaeroesecennsonesnnsanes 2000 2500 Volts

DC Grid Noe3 Voltame vuueeeieeneoeeenoesossesonnnnes 0O 0 Volrts
DE Grid Now ) Vot a0 i it tn e vnse caseoases oannoeonns 500 500 Volts

Nippon Electric Company td.




NEC

DEGrid Nouel Voltafe vuvevienneerennennneneennnns =70 ~70 Volts

Peak AF Grid No.l-to-Grid No.l Voltage ...evv.w. 210 200 Volts

4

Zero=3ignal DO Plate CUTTEeNt vevesevverensnsnnne 160 130 mA
Max.-Signal DC Plate Current ...u.eveeeeeseoe... 800 800 mA
Zero-Signal DC Grid No.2 Current D, 4 ﬁ mA
Max.-Signal DC Grid No.2 Current (approx.) ..... 25 21 mA
Max.-Signal DC Grid No.l Current (approx.) ..... 21 17 mA

Effective Load Resistance (Plate-to-Plate) ..... 5080 6400 Onms
Max.-Signal Driving Power (approx.) e..eoee.eee.. 2.1 1.6 Watts

Max.-Signal Power Output (approx.) ............. 1000 1200 Watts

Grid No.3 Modulated RF Power Amplifier - Class C Telephony
(Carrier conditions per tube for use with a max.
modulation factor of 1.0)

Max imum Rutingé:
DC Plate Voltauge .............;................. 3000 Volts
DC Grid No.2 Voltage vevieeveeecsneneeennnnannnes 600 Volts
DC Grid Noel Voltage weeeue e esennn eevneonnnns -400 Volts
) L T 250 mA
DC Grid No.l CUurrent veueeeoeeeses connvecennonan 40 mA
PIate Dissipation veeeeseeoneeeeeeeons onensnanas 420 VWatts

Grad oL Mocapataon oo, Ce te st s se e s enae T watts

Typical Operation:
a~

Please refer to the "grid No.3 modulated characteristics."

Nippoﬁ Electric Company.Ltd




NEC

Maxanon

Typical

A Power AsrbiPier and Oscillator-Cliss € Telophony

\Res= 0w coadition per tube

Hatingss

IV PLate VoltuaZe v veeeee ence oas
DeoGrid
X trid

No.2 Voltage suvenuesnn.

DC Grid No.l Voltage .o vieenn.

X" Plate Current

DC Grid No.l Current veeeee vene.

Plate S0 sce s 00 0000 se tases e

Inpuat

Plate Dissipation eeeeceenunnes.

Grid No.2 Dissipation veeieas ou.

Operations:

DO PLate VOltage veeeee venesnnns

DU Grid Noo3 Voltage weeeeeeeenns

DC Grid Noo2 VOlbiage veeeeees ves

DC Grid No.l

VOltage cevieseee oo
Peak RF Grid No.l Voltage ......
D¢ Plate Current

® 00 00 e e 00 00 00 0

e Aol

torrent 0oL ..

Dtimad Nosl Carrent Lapprox.) .

Drivine Power (approXe) ceeeeo..

Power Ontput (approx.) ..o.ee....

Load Power Outputr (approx.) (note

note 2o The valiue s reduced by

Nood Voltage oo ienen,

without

Lng power

3000
100
GQO

--100
500

ceee . 1O

eees 1500
1420

.o 70

cee. 2000
ce o 0
ceee 0O

-200

300

» o0 e 5()0
.- i
ceee 20
oo 6
cese 110
ceaa  HI)

amplitude modulation)

Voltaz
Volis
Volts
mA

ma

Watts
Watls

Watts

3006
0
500
- 200
300)

430

6.5
1050

956

Volts

Volts

Volts

Volts

Volts

mA

Watt =

Wittt s

Wat? s,

for o=cijlator.

Nippon Electric Company,Ltd.




mA

CURRENT CI1()) IN

GRID NG |

CURRENT (Ib), GRID NG 2 CURRENT(Ic2),

PLATE

i I '
| |
FILAMENT VOLTAGE (Ef) = 12Vac
DC PLATE VOLTAGE=2000vdc
[ DC GRID  N0.2 VOLTAGE (Ecc2) =1000vde T
GRID . N0O.2 SERIES RESISTANCE (Rg2) =|0ka
DC GRID  NO.I VOLTAGE (£ci) 180 Vde
PEAK RF GRID N0 I VOLTAGE (“gim) =315V

500 -~
N
400 /
300f {30
%
200 . e 20

e —;

=500 -~ 400 ~ 300 - 200 - 100
GRID  NO 3 VOLTAGF (Ec3) IN VOLTS

FOSCA GRID NG S MEDULTED  (HaRag T=Drerrrg

R

Nippon Electric CompanyLtd.

LOAD QUIPUT POWER (VW)




NEC

GRID  NO | VO A0t (Ea) INVOUS

GRID N0 VOLTAGE (EcDIN VOLTS

- P 250A

S B R S =
280 et e e e e e e e b e ]

-+~ FILAMENT VOLTAGE (E§) =12Vac
y ~DCERID NO2 VOLTAGE (Ec2)=500vdc

o z& %@ 89,
/- IRCIE DCGRID NO3 VILTAGE (EC3)-0udC
AR iy 1 — S
' : /. ’ J o — . . '
e >< 3% e

;50%//_; ;!-a.u —— .‘fj.o}

.

T

200

¢ e b e %\

<.

L . —— e T —s Zo
100 3 - - o s
.’ "
&
% %
-4 - + > o ‘ e =1 4
I ' 20 ]
L —— — ——7
') i S of]
R e e S Y "
T "
100 f | i ! ! |
B R T Ny —4 — T — D S . - — il

0 500 ~ 1000 1500 2000
PLATE VOLTAGE (Eb) IN VOLTS

P250A CONSTANT CURRENT (CHARACTERISTICS

FILAMENT VOLTAGE <Ejf) =12Vac !

DC GRID N0 2 VOLTAGE 'ECz)=500vdC |
pC emol NO.3 VOLTAGE (Ec3) =D v:x::’m:“,a

I

; : : . ! ¢ :

I N — —
T v . V

LA o g et aui o )~

250 —t

" T oo PN NPy Y e
vl Jaull o toepd N VU

PLLOA CONSTANT  CURRENT (HARALTERISTICS
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NIEC

PZ50A ,
| Urit mm

//

4

123%MAX ————

\ /

- 23013

F 655

4

—r% |

'\\ /P I

\ o . /
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