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Beam Power Tetrode

2B33 is o beam power tetrode having an indirectly heated

"
unipotential cathode. 35
ot
2B33 is used as a driver or a pover amplifier of a irans- s -3
mitter up to a frequency of 60 Miz. | #Tre
2B33 can also be used with triode connection, so that tube |
is suitable for an AF Power Amplifier or a Modulator.
Keeid
e
Electricai Data:
General Data:
Cathede: Indirectly-Heated Oxide Coated Unipotenrial
Min. Bogie Max. Unit
Heater Voltage ........... 5.7 6.3 6.9 14
Heater Current (at 6.3 volts) = 0.9 = A
Transconductance ........... - 6000 - ns - i

(for Eb-250Vdc. E:2 250Vde
Ecl=-14Vde!

Direct Interelectrode Capacitances:

Grid No. 1 to Plate (Note 1)

!

!
(®

o]

o ppF
IHpUR.  seneswmesssune s paas - 10 - upF

Oubput  Lee s v s s Bhiouel] ) wgehiolss - E P - R
- i: Hen
PREReRY sassmersanadns v@ a0 - - Hi Mz Je  Gpid
3:  Grid !
4: Cstuo 2 g
5: Hea:te
Mechanical Data: P+ Plate . uppe il
Dimensions: f §
H
Overall Length ..csnssonwoss 123 128 133 mm e
Maximum Diameter «..esscssns - - 9.7 min TERMIRAL GORREQTIONS
Net Weight (approx.) ....... - 60 ~ gr.
Base:
Upper PAaft cossmssounnssssmmessaeesas s JI8 A9S
Boatlom Part csceeeiss et smseeeseomesss 418 E1938-1

Dec. 1971 ﬂOmmﬂF?ﬂMC(umwaﬂtdemd
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/ Components:

’ Sotkel ssewcpwssssessgewss ey anes e W B S AT TEER JIS C 7006 Tvpe Y

s &
A s e SSAMERRS SRR e S iR © By i sms; wgeyonmsmse: v 8 SIS UGS B S R A9S
Mounting Position ssssewamnss Sl S AR A . cama e e csewienn any

Cocling: Natural Convecticn and Radiation (Note 2)
Note 1. "No. 312 zhielded" (sce EIAJ ET-21) is used.
Note 2. When used in a closxed chamber, some means for forced-air cooling should

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

AF Power Ampiifier and Modulator-Class AB1 (Note 3)

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

M;ﬁ(ﬂun:Raﬁngs:

Lu Plate Voltage .....viiiiiiiiiiinnndinneennnns s mwmE B R & e e 400 Vdc

Max-Signal DC Plate Current (Nobe 4) ewee sesass ossiensnnon s ooses 5 125 mAde
Max-Signal Plate Input (Note 4) ...... TS o ereEs [ EL ok L T e 50 W
Plate Dissipation (Note 1)  ...eiiriieennnnnnennn. PR g 25 W
Peak Heater to Cathode Voltage ...... CwsEE Y BEBEE b SRE A e SR e S +135 V

Typical Operation: : (Values are for 2 tubes)
DE Plate Volbage ..cicicedi omenn omwoens seampns ssssms see ok wREGE S8 S 400 Vde
DC Grid No. 1 Voltage ......civieennnnnn v s o owiss s ol e & e -45 Vde
Peak AF Grid No:. 1 to Grid Ne: 1 Voltage .cccevsiisecnncncoacscosses 50 V

Zero-Signal DC Plate Current ..... G § A 8 s R 8 amE SRS e 64 mAdc
Max-Signal DC Plate Current .......... o s E s oS Ee e SRR SR e e e 140 mAdc

lective Load Resistance {Plate to Plate) ....... B T oSy & Sy ) o 3000 2

Max-Signal Driving Power (@pproX.) .eeieeeeeeceeeenonecacanaaes LTS ST oV
Wakallgmal TLae Toned Pullm? Lapprose |  sessssswaas 06 wmsss vounet b wag 15 ¥

Maximum Grid No. 1 Circuit Rezistance:s
In case of fixed bias ........ e el )l cn YT r SRR ST T T 100 kI

In case of cathode bias ....... T T I I T S RN EE A L T 500 kO

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

MMaximum Ratings: \bzcluts Values:

DE Plate Volhage sowsssssonssss s e sees s sominssdins s e smn sbs shasssss 600 Vde

DC Grid No. 2 Voltage ..sossssiesvaeosssmns L ol s e g 300 Vde

Max.=Sienal DC Plate Turvent (Note 4) - ..ccssasssosavsssosssencnssennens

120 mAdce



-
.

Max.-Signal Plate Input (Note 4) ...iviuivirineininnnnnns STTE ST st zensio: wiERENE 6C W
Max.-Sipnal Grid No. 2 Input (Note 4) .ccviinvrvscosvases T wia e Tonie oIS 3.5 W
Plate Dissipation (Hode 4] ceisescs o sommess e enesnnsd s sms sisssness 25 W
Peak Heater to Cathode Voltage .....cceevecereciocancnsesoscnccscccscca #1955 A

Typical Operation: : (Values are for 2 tubes)

DC Plate VolBage  swssunmess waosss «Bmesss v s o5y s as 400 500 600 Vde
DE Grid Bo. 2 Voltage (Hele B) ..civenssnsnessnsnsssses 300 300 300 Vde
DC Grid No. 1 Voltage (Note T)  tr ittt eneeeeeeennanns =30 -32 -34 Vdc
Pealk Al Grid No. 1 to Grid No. 1 Voltage ........cc0c.. 60 641 68 V
Zern—Signul DE Plate CUErent .aceabaoviassasnenmds &eeoee s 50 44 39 mAdc
Max-Signal DC Plate Current ............ o oo a iEE] SRR R 8 143 141 139 mAdec
Zero-Signal DC Grid No. 2 Current ......cccveevernscens 2 1 0.6 mAdc
Max—Signal DC Grid Nes 2 Current ' . sswsws s nwws e« wwnes o 16 15 13 mAdc
Effective Load Resistance (Plate to Plate) ............ 0300 3200 10000 @
Max=S8ipnal Driving Power (0ppreX.) csssscsvssssennsssin 0 0 0w
Max-Signal Plate Power Ouiput (approx.) ..veeveeeeeeeeon 36 46 56 W
Grid No. 1 Circu'. Resistance .

In case of fixed BiaS ' sesscssesss snassmeonsmes sane YT I IR I L 100 k&
In case of cathode bias ciedssvscessas SEREERREER SIS T I B S e 2, R A Not recommended

AF Power Amplifier and Modulator-Ciass AB2 (Note 5)
Maximum Ratings: A\psolute Values
DG Plate Vollbale e Saiemrs semsiss seime 4.6 Hediernis s oessice s Siis o S e 600G Vde
DC Grid No.w 2 Vollage w.cnssesspnns asneonssneeess e S e S e wia o s p e 300 Vdc
Max-Signal DC Plate Corrent (Note 4) suwswnansroscssssssaassina I 120 mAde
VaneZi;enal Flate luput ARode 4) cicsscssnswmsosssases sommesnmmeenossss LG W
Max-Signal Grid Xo. 2 Toput (Note &) socsssmsns-vseusewnsnsssanenss snnes 3.5 W
Plate Disclpalion (Hett 4] cavssussncercssiatissusons esesssessidannss 25 W
Peak Heater to Cathode Voltage .....cccevviiencarcencccnss ‘e e +135 V
Typical Operation: - (Values are for 2 tubes)

DC Plate VoLAA@me sscsmacc . nowmms ssosss s s o es s sssss sue 400 500 600 Vdce
DC Grid No. 2 Voltage (Note 6) t.ieveereneenan. s Y S e e mie 300 300 300 Vde
DC Grid No. 1 Voltage (Note T) .oveevcvevcaceanans S -28 =30 =32 Vdc
Peak AF Grid No. 1 to Grid No. 1 Voltage .cieveiveevenenriaanns 80 86 90 V

Zero-Signal DC Plate CUBTONT ..o decuseocemssasdosioenesossss 72 60 48 ~Ado
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Max—-Sigral DC Plate Current ..ossussssas 35 et 8 Ry cw s ssane 240 240 200 mAde
cZero-Signal DC Grid No. 2 Current ....eeeeses SRR e R B e R 2 0.9 0.7 mAdc
Max-Signal DC Grid No. 2 Current ..... el O AT S Rl thens cees 20 20 18 mide

Effective Load Resistance (Plate to Plate) ...vveenrineeeeeaad700 4600 6900 0

Max-Signal Driving Power {approx.) ...eeeieeiencenn. i 3 ge 02 0.2 0.1 W
Max=Signal Power Output (approx.) ..eeeeiiiieven.nnn. SRS B 55 75 8O W

Maximum
In
In

Note

Note

Note

Note

Note

Grid No. 1 Circuit Resistance:

case of fiwed bids .seeess o B 16, B 9 0 R e S, ) S 30 ki

case of eathode DLEE o uwhie e sssms oo usms s oEmessemes s Not recommended

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

4. Averaged over any audio-frequency cycle cf sine-wave form.

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

6. This voltage should be applied by a private source or by. a voltuge

devider from the plate source.

This voltage is delivered by a fixed bias. :

RF Power Amplifier-Class B Telephony

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

Maximum Ratings: Absolute Values

DC Plate Voltage ...coccc.. o T SR e o e orese 3 WREE SRS e B S8 N 918 €00 Vdc
MC Grid No. 2 Voltage .....civiievencencannneacnnns 5 S RS R 300 Vdc
DC Plate Current .esceisesswacpnssnsass ones & 13 xaaens & ss oifs [+ (SRl A e [Suonvalts 80 madc
Plate B somss ma@i@d & burars sl § § oiaie e 5] =, Fyeewalintel iy Fanlele § 5 Wa A e S ” 37.5 W
Plate Dissipation s..isicewesvsccncene iesss: smoun BT SO % B Sue vt we e €98 25 W
Grid No. 2 Dissipation .e.icssessess U TN W — 2.5 W
Peak Heater to Cathode Vol tiage L i ittt te teeeeeseeannns ) +135 V

Typica! Operation:

DC Plate Voltage ..ccswsosmmmsssnns ST fo e Tue TSRSy s et T 400 500 600 Ve

DC Grid Xo. 2 Voltage ..cceocuscososensws opems ST 2 15 [elslotalels 53 300 300 300 Vdc

DC Grid No. 1 Voltage (Note 8) .i.ccresesinimesnins cesenaas i -40 -40 -40 Vde

Peak RP Grid No. L Voliage ..cssensmssns IR B s i 54 ¢ 40 33 36 V

DE Plate Current ..o cecaesssosied & o m@66E s 5omed & 6 eie@ e 3 5 SRR 75 70 62.5 wAde

-~
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i 2B33 |
i . |
DC Grid No. 2 Current 3 1 } mAde :’
DC Grid X 1 Curren (apnrox |
o Grid Ne. 1 Current (approX.) v.veeveeeneronnnn. i 0 (0 0 =Ade :
3 PRV SN E
Uriving rower lapprox.) (Note 9) o iiin s, 0.1 0.3 0.2 W :

:'G: I"\"X' (8] r lanp \; ) N = -
‘ i

L4 O e A = o R i S % M 4

Maxizur Grid No. 1 Cirecuit Resistance ........ - 30 KO !

L T T O S SO 2 A o

«ete 8. Fixed bius or capacitance by-pathed cathdde resistance bias <hould be
u=ed.

vote 9. Peak AF condition for use with a megulation factor of 1.0,

Plate Modulated RF Power Amplifier-Class C Telephony

(Carrier condition per tube for use vith a max. modulation facter of 1.0

4 Maximum Ratings: \bsclule Values

-~
\Ji
P
‘
ot

da

DC Plate Voltage

C Gri o, 2V : 200 V
DC Grid No. 2 Voltawce 300 Vde
DC Grid No. 1 Voltage B F B die o s e b W W0 § RS E G EEE E B et e e e et re =200 Vi

G
DC Plate Curre :
€ LUTTENT G i simamms s s oo s smmmns vamas sessnsbsssomsssss s enm g3 mAde

5

DO Grid Noo 1 Current oot i ettt e 3 mAd
¥ 5 r.

PRALE DHPOL  wu vvimme s v 90005 8 S B0E 65 BRER N b oo e mp s & e 55 B0 5 & 40 W

Plate DissiPation sems ssess i sabnme s onounm's pmosss 5aees s snsng s soss s b 6.5 W

Grid No. 2 Dissipation .. iuiiinueeeeeneneneneensnenenenenenn, 2.5 W

Peak Heater to Cathode VoIltage .uuuvueevenenseeeeenenenronnmennnnn, +133 V i

.

Typical Operation:

W8]
18]

DT Plate Voltacge

™ DC Grid No. 2 Voltage (Note 10)  tiiitiinne e eemenennnns

0}

%)

o w
g

J
O )
J

o

=

In case of using series resistance ......... v.viuevenan. 12.5 29 28 kI

PR A N o ) i - e .
DC Geid No. 1N Ltace (Note 11D CWWE S B ERES § S EREE § OEEEE b e -1{ - =G 4
L0 case of using grid No. 1 resistance ... ..ieeee.... 21.4 21.4 21.2 k7

(]
o

Peak BF GPid No. I VelEage cuv.votmomencenns somnnsesasssss 95 95 1
8

o
[0 ¢
)
o0
(9]
3

E -

DC Plate Current . e e e R B EE S S B EEEE SRS E S e

DC Grid Noo 2 Curront et e e e e e e e 6 6 8 mAde
DC Grid No. @I Current (appre Row I im0k e S B e 8 3.5 3.5 f mAde

Driving Power it i i it ettt eeraanes 0.3 0.3 O, W
“  Plate Pover Outpul lapproexs] ssssnisssssssensesspusnsszesora 17 22 Rk

tance (Note 12) P 30 kD

U

Maximumn Grid No. 1 Circuit Resi
Note 10. This voltage should be applied from a private source modulated

simultancously with plate voltage. or from the piate sonrce  uzinc




the series vesistance shown above.

Note 11 This voltags should be applied by

above. by a combination of the gri

or by a vozbination of the grid Xo.

Note 12 ‘When grid No. 1. is driven positive,

rezistance should not exceed 30 K’

d XNo.

l resistance

the total

s Af

to provide adequate bins. the additional

~

RF Power Amplifier -Class ©

and

RF Power Amplifier-Class C
m™

iaximum Ratings: \bh-=oliio Values

FM

DC Plate Voltace

DC Grid No. 2 Voltage

DC Grid No. 1 Voltage

DC Plate Current ........eeoe.o....

DC Grid No. 1 Current Gt B e B RS B e

FLALE LRPUE * yu sppuss baawas s5usns 55 8nma s meah i 55sss o

Plate Dissipation .............

Grid No. 2 Dissipibion ,.ueswssssneres

Peak Heater to Cathode Voltage ... . iiiviiinannn.

Yypical Operation: .

~

C Plate Voltage

this

the prid No.

resistance

lied by a cathode resistor or fixed supply.

de

1 resistance

and

ard

cathode

arid No.

value

required bias

Telegraphy

L& 1133

Teiephony

DC Grid No. 2 Voltace Sl R o s SIS (8 e pevsarsiay 18 ERENELS B 15 it

S sy N Rk e

DC Grid No. 1 Voltage vuiivvvvnnnneinommnnnnnn,

In case of using grid No. 1 resistance .............

In case of using cathode resistance ........ooov.....

Peak RF Grid No. 1 Voltawe

DC Plate Current

DC Grid Nu. 2 Current ...... S 75 [ S5 s vers wpesms 1§ 1Sl

BC Grid No. 1 Current .........

Driving Power ‘-':l’}f!""x.\) 3883 b 588 R P

400
65
100

oo

O
e
e
..
& ¥ @
..
10
« e
& o

500

=
L

31
-45
B2
400
65
100

fixe

i
1

<k
=

OWI

bias

resiste

e

11

1
4

1

.
00
65
00

Vde
Vde
Vde
mAdc

mAdc

Vde

Vde




»

Plate Power Outpet (approx.) . isswavvussnsrs

Load Power Output

Maximum Grid No.

(.’:}'gv:'n.\_.) oo mina s s b s ae c e v e

1 Circuit

Resistance  ......

TR soe e s e

(W%

o

[0 0]

(38
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SHF REFLEX KLYSTRON

The type 2K25 is a reflex klystron operating over a
frequency range of 8,500 to 9,660 Mc and delivering a power
output of 20 mW (min.) at 9,370 Mc, 300 Volts on resonator.

STRUCTURAL FEATURES

Integral cavity and full-range tuner, coaxial output
line through base of tube designed for use with broad-
band waveguide starting section.

GENERAL CHARACTERISTICS

Frequency Range ................................. 8’500 to 9’660 Mc
Cathode Oxide-coated, indirectly heated
Heater Voltage .......................................... 6.3 Volts
Heater Current .................................... 044 Amperes

MECHANICAL FEATURES

Resonant Cavity «-+-ceeeeeeeeeeneen Integral part of the tube
Enve]ope ............................................................ Metal ea%ce .
Basg@:ceereeereceatetssacatrcittissacnsencns Small wafer, Octal’ 4 pins ‘ \“\\@oo P
and coaxial output term- L. ; ‘ T
inal B 1 7 e
Welght .................................................................. 45 g | — |
Bt >
F“—‘—m l@ \r'
MAXIMUM RATINGS f j | =
Resonetor Voltage .......................................... 330 Volts 7 L | "" :
Resonetor Current ----etecesesesssscecasnnnceaincas 37 Mil]iamperes ‘ m“*:’ Wiw ' d & /i
Heater Vo]tage .......................................... 5.8~6.8 Volts T = i Lj‘ _____ X
Heater to Cathode Voltage ------coteseeseescenneennns +50 Volts U | z —ee
Reflector Voltage ................................. 0 to —400 Volts L Sl 1 : —\\A\\/-\? "~
TYPICAL OPERATING DATA
Frequency ......................................................... 9,37OMC
Resonator Voltage «--teooeeeseraeremsmaniniiiniiniin. 300 Volts Note : Coaxial Qutput' Line passes through
Resonator Current ................................. 25 Milliamperes vacant pin position No. 4
Reflector Voltage --:--coooeeeeenceneienn. —130 to —180 Volts
Reflector Current :--ccecoeeeeeeeees Less than 1 Microampere
Electronic Tuning Range .................................... 40 Mc
Power Output .......................................... 35 Milliwatts
Sl
NOTICE e
1. The heater voltage must be applied one minute before resonator = "/*/’—\‘\
voltage is applied. | = T T T
2. The reflector voltage must always be applied before resonator 1 { 1 = = 1 ==
voltage. ~

3. The reflector must never become positive with respect to
the cathode.

@ Nippon Electric Company Lid.



The type 2K26 is a reflex klystron operating over a
frequency range of 6,250 to 7,060 Mc and delivering a power
output of 80 mW (min.) at 6,660 Mc, 300 Volts on resonator.

STRUCTURAL FEATURES

Integral cavity and full-range tuner; coaxial output
line through base of tube designed for use with broad-
band waveguide starting section.

GENERAL CHARACTERISTICS

Frequency Range ................................. 6’250 to 7,060 Mc
Cathode Oxide-coated, indirectly heated
Heater Voltage .......................................... 6.3 Volts
Heater (CUrTent - srz srnnssorsssnssioaons vossessns 0.44 Amperes

MECHANICAL FEATURES

Resonant Cavity «-«:ceoeeeeeeee Integral part of the tube
Envelope ...................................................... Metal
Base .............................. Sman Wafer, octal’ 4 pinS
and coaxial output terminal
Weight e Tl s 45g
MAXIMUM RATINGS
Resonator Moltage s sadaiiio o innliii, 330 Volts
Resonator Current -« oeeoemeeeeeeninnis 35 Milliamperes
Heater Voltage .............................. 5.8 to 6.8 Volt
Heater to Cathode Voltage -«-:+:eoeeveenennns +50 Volts
Reflector Vollago o el Gl 0 to —350 Volts

TYPICAL OPERATING DATA

Frequency ................................................ 6’660 MC
Resonator Woltape e @ o Siaiiiis, i a i 300 Volts
Resonator Current ------ocoeoeveieeiene. 25 Milliamperes
Reflector Voltage --«::-c-oooeeeeeeennns —70 to —115 Volts
Reflector Current -« coeeeeeeees Less than 1 Microampere
Electronic Tuning Range .............................. 50 MC
Power Output .................................... 100 Milliwatts
NOTICE

1. The heater voltage must be applied one minute before resonator
voltage is applied.

2. The reflector voltage must always be applied before the resonator
voltage.

3. The reflector must never become positive with respect to the
cathode.

SHF REFLEX

KLYSTRON

Note: Coaxial Output Line passes through

vacant Pin Position No. 4

FREQUENCY VS TUNER

ROTATION

FREQUENCY - KMc
o
o

\

\

|
|
b

0 1 2 3

@ Nippon Electric Comparty Lrd.

TUNER ROTATION —TURN

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

Tel. Tokyo 45-1171 (9) - 5121 (9) - 5221 (9
Cable Address “MICROPHONE TOKYO”

Cat. No. 331173C-3
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ELECTRICAL DATA;
GENERAL DATA;
fepded Dxide Coated

Cathode; Indirectly

AIR COOLED BEAM POWER TUBE

Heater Voltage - 6.3 Volts
Heater Current -== 4.8 Amps
Warming up Time - 60 Sec
Amplification Pactor Grid No.2
;:; to Grid No.l - 6
Direct Interelectrode Capacitances,
Grid No.l to Plate 1.5 gny
Input =~ 50 wuF
Output -— e e 20 wuF
Heater 10 Cathode ~——w- 25 pur
Transconductance —esm e 20 millimhos
(for 1b=300mAdc; Eb=500Vdc; Ec2=200Vdc)
Maximum Frequency for Maximum Ratings - 10MHz/s
L~
g MECHANICAL DATA;
Base;
B A N e — AU
Bottom Part - E328-2
Cooling; Natural Convection and Radiation,
or Forced Air Cooling
Maximum Bulb Teaperature ——ece—eme—o 175°¢

Mounting Position: Vertical,

Dimensions;

[T SERT— D DUty

bottom base down or up

i

| -
? 3) ~p
i /

; / / /’__‘C: K\

Q} ’::::::: ,,-.F,)
\jj/\-//(;ﬂ H

Mppor Flecrric Co. 21d



CATHOTDE FOLLCWER AMPLIFIER;

Overall Length seme e e e

Maximum Diameter —_——

s g
Net welght  meeeee e

AF POWER AMPLIFIER AND MODULATOR--CLASS ABl

MAXTMUM RATINGS;

DC Plate Voltag-

DC Grid No.2 Veltage —

*
Max. Sigunal DC Plate Current

"
Max. Signal Plate Input

Plate Dissipation

Peak Heater to Cathode Voltage

Note; When fixed bias is used

value of 50K . or 1less.

TYPICAL OPERATION; (Values are

1250 Volts

450 Vatts

150 Watts

+500 Volts

, grid No.l circuit resistance

for two tubes)

DC Plate Voltage

DC Grid No.2 Voltage

DC Grid No.l Voltage

Peak AF Grid No.l to Grid No.l Voltage ————wamcenwmamen
Max. Signal BC Flate Current s—————eeremmmee i
Zero-Signal DC Plate Current

Max. Signal DC Grid No.2 Current - -

Effective Load Resistance (Plate to Plate) —————m—me—a——aa

Plate Power Output (approx. )

(Values are for two tubes)

DT Plate Voltage —=- —-—

300

300

-50

100

80O

1000 ¥



DC Grid No.2 Voltage - === 300 300 Volts

DC Grid No.l Voltage ~--- ——— =50 -50 Volts
Peak AT Grid XYo.l to Grid No.l Voltage ———— 1200 1600 Volts
Max. Signal DC Plate Current** - -~ 800 720 mA
Max. Signal Peazk Plate Current ———= 1.3 1.2 Amps
Zero-Signal DC Plate Current ———= 100 80 mA
Max. Signal DC Grid No.2 Currenmt = —— 80 70 mA
Peak AF Cathode to Cathode Voltage —— --- 1200 160C Volts
Plate Power Output (approx.) -- 380 450 Watts

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.



TERISTICS
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ARACT

PLATE CH

Vac
Jo0Vde

Ef=6.3V
30

Ec2=

1000

8C0

600

400

DC PLATE VOLTAGE Eb(V)
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NEC 5BHP2 is a 5 inch flat faced cathode ray tube
employing electrostatic focus and electrostatic deflec-
tion. The tube incorporates post acceleration by use
of a spiral band resistance winding which extends
from the face of the tube to the vicinity of the
deflection plates. By the use of this gradient type
of post acceleration, excellent deflection plate linea-
rity and a minimum of pattern distortion can be ob-
tained. Since this tube is aluminized, it is recom-
mended that the post accelerator voltage be no less
than 6 kV. for adequate light out put.

GENERAL CHARACTERISTICS
Electrical Data

Heater Voltage: 6.3 Volts

Heater Current : 0.6+10% Amperes

Focusing Method : Electrostatic

Deflection Method : Electrostatic
Phosphor

Fluorescence Green

Phosphorescence Green

Persistence Long

Direct Interelectrode Capacitances

Cathode to all other electrodes 4. 6 pf
Grid No. 1 to all other electrodes 6. 4 pf

X, to X_ 1. 9 pf
NottornY 1. 5 pf
Post-Accelerator Helix Resistance 200 to
1000 megohms
Mechanical Data
Overall length 464+10 mm
Greatest Diameter of Bulb 133+3 mm

Minimum Useful Screen Diameter 100 mm min.
Bulb Contact (Post Accelerator)

Recessed Cavity Cap J1-21
Base (Medium Shell Diheptal
12 pin) B12-37

Y.,Y_ trace aligns with Pin No. 1 +10 Degrees
Trace Alignment Angle between

Y.Y_ and X,X_ trace 90 +1 Degrees

Maximum Ratings-Design Center Values

12, 000 max. Vdc
2,000 max. Vdc

Post Accelerator Voltage
Accelerator Voltage

Ratio Post Accelerator Voltage

to Accelerator Voltage 6 max.
Focusing Voltage 800 max. Vdc
Grid No. 1 Voltage

Negative Bias Value 200 max. Vdc

Positive Bias Value 0 max. Vdc

Isolation Shield Voltage 2,100 max. Vdc

Deflection Plate Shield Voltage 2,100 max. Vdc
Peak Heater to Cathode Voltage

Heater Negative with respect

to Cathode 180 max. Vdc
Heater Positive with respect
to Cathode 180 max. Vdc

Typical Operating Conditions (Note 1)

Deflection plate Shield Voltage
(Note 2) 1,575 to 1,700 V
Post Accelerator Voltage 10, 000 V
Accelerator Voltage 1,670 V
Isolation Shield Voltage (Note 3) 1,575to 1,700V
Focusing Voltage 180 to 590 V
Grid No. 1 Voltage (Note 4) —50 to —80V
Deflection Factors
X, and X_ 27.6 to 33.5 Vdc/cm
Y, and Y- 5.9 to 7.2 Vdc/cm
Deflection Factor Uniformity 2 9% max.
Spot position (undeflected) within a 10 mm circle
Useful Scan
X, X_
NopYen
Line Width “A” (Note 5)

100 mm
40 mm
0.9 mm max.

Notes

1. All voltages taken with respect to cathode.

2. Linearity improvements can be obtained by proper ad-
justment of deflection shield voltage which controls the
edge effect of the Y, Y_ plate field. Other applications
often require Pin £ 12 to be connected externally to the
isolation shield.

3. The post accelerator spiral band lower end and the iso-
lation shield are connected internally. By voltage poten-
tial adjustment on this electrode combination, pin cush-
ion and barrel distortions are minimized.

4. Visual extinction of undeflected spot.

5. For an 4lp; of 15 pA.

dlp;=Ip;— Helical resistance current.

<KES>  Mjgpon Efectric Company Lid.
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5SF6O0R

' FORCED AIR - COOLED TETRODE

The NEC 5F60R is a forced air-cooled tetrode
designed for use in power amplifier; power oscil-
lator and frequency multiplier. Its maximum
plate dissipation is 450 ¥.

It features small loss, rugged ceramic-
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 UEF band. Its maxinum
input is 1000 W at

500 ¥HEz or less, and 750 W at

frequencies up to 1215 MHz.

Cathode : Indirectly-Heated Oxide
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Min. Nom. Max.

Min. Pre-FHeating Tine 120 - - sec
Mutual Condactance 21 25 29 jite]
Grid No.2 Amplification Factor 1l 15 19

Direct Interelectrode Capacitances :

Grid Yo.l - Cathode 0 21.2 24,7 28.2 pF
Grid Yo.l - Grid No.2 - 34.8 38.9 43.0 pF
Grid No.2 - Plate 7.0 8.2 3.4 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
MECHANICAL DATA :
Dimensions
" Min. Nom. Max.
Overall Length - - 61 mm
Max. Diameter - - 60.8 um
Weight (approx.) , - 250 - g
Mounting Position Any
Cooling :

Radiator ¢ Forced Air-Ccoled

Min. Air Flow 0.25 m3/min e :
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Min., Static Pressure 5 wmm water

Terminals : Forced Air-Cooled

Air Flow (anprox.) 0.1 m3/min
0
Max. Radiator Temperature 250 C
0
Max. Flectrode Seal Temperature 250 C

RF AMPLIFIER, TV LINEAR 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 Yo.l Voltage -250 Vde

DC Grid No.l Current 100 mAdc

Plate Input 750 W

Grid No.2 Input 12 ¥

Plate Dissipation 450 ¥

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

bandwith and the standard cathode voltage ver tube)

DC Plate Voltage 1300 1400 Vdc

DC Grid No.2 Voltage 400 400 Vde
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DC Grid No.I.Voltage -17 -18 Vdc
DC Plate Current

Max. Signal Current 350 420 mAdc

Zero-Signal Current - 100 95 mAdc
DC Grid No.2 Current

Max. Signal Current 30 35 © mAde

Zero-Signal Current 0 0 mAde
DC Grid No.l Current (max. signal current) : 25 30 mAde
Max. Signal Driving Power (approx.) 15. 20 W
Max. Signal Plate OQutput (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 Vde
DC Grid No.l Voltage =250 -250 Vde
DC Grid No.l Current 100 100 mAdc
Plate Input 1000 750 W
Grid No.2 Input 12 12 W
Plate Dissipation 450 450 W .
iy ‘ Nippon Elsetric CompanylLt | |
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TYPICAL OPFRATION (circuit, grounded cathode)

Frequency
DC Plate Voltage

DC
DC
DC Plate Current
DC-

DC

Plate Invut

Grid ¥o.2 Voltage

Crid No.l Voltage

Grid YNo.2 Current

Grid No.l Current

Driving Power (approx.)

Effective Output

CHARACTERISTIC VALUES FOR EQUIPMENT DESIGN

Characteristics

Heater Current

Grid No.l Voltage

(1)

Grid No.l Voltage

(2)

Grid No.2 Ampli-
fication ractor

futual
Condactance

Conditions

Eb=1400Vdc
Egp=400Vde

Eb=1400Vdc
Ec2=4OOVdC

Zb=0pen
Eqop=400Vde

Eb=1400Vdc
Ib=250mAdc

Ib:SmAdc
Bp=6V

I.2=3CmAdc

Fep=400Vde
aE¢1=-5Vdc

500 500 500 MHz
1200 1500 2000 Vdc
400 400 400 Vdc
-48 50 -50 Vdc
350 500 500 mAdc
0.5 5 4 mAdce
35 60 50 mAdc
420 750 1000 W
11.5 21 21 1}
230 410 550 v
Allowable Values
Symbol Nom. Min. Max. Unit
Ifr: 5:9 5.0 6.0 A
o1 -12 =17 -7 Vde
P8 - -45 - Yde
Hg182 15 11 19 -
gm: 25 . 21 29 n

e ene
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Characteristics Conditions Allovable Values
Syrbol Nom. Min. Max. Unit
. . Ef:ﬁv .
Peak Emission 18=30A es: = - 450 ¥V
P1 P Eb=2000Vde Ef=5.5V
; itet ower Ec1/Ib=5000mAdc Po: - 480 - W
utpu +480VMHz
Direct Interelectrode Capacitances
Grid No.l - Cathode Cglk: 7 24,7 21.2 28.2 pP
Grid No.l - Grid No.2 Co1g2¢ 38.9 34.8 43.0 pF
Grid No.2 - Plate Cgopt 8.2 7.0 9.4 pF
Grid No.l - Plate Cgip: 0.07 - 0.12. pF
Grid No.2 - Cathode Cgok: 0.52 - 0.9 pF
Plate - Cathode Cpk : 0.008 - 0.02 pF
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EQUIPMENT DESIGN CONSIDERATIONS

Maximum 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 exceed the given values under continuous
of transient conditions. Equipmenf design should 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 ccoled 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 interelectrecde
electron transit. In order to keep the cathode at the normal
temperature, the heater voltage must be dropred. The relation of

the operational frequency and the heater voltage is shown in Table 1.
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Table 1
Frenuéncv (MHz) Heater Voltage (V)
400 or less 6.0 - 5.5
400 - 800 5.5 - 5.2
800 - 1200 5.2 - 4.9

High Voltage Application and Stop

s

When applying a voltage to grid Nc.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 st first.

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

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

Inspection

As soon as you recéive the NEC SF60R tube(s), inspect whether
there is & crack to the ceramic part or a defect -~ such 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 2lso stated.

Operation

Mount the tube in the socket 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 pre-
heating the tube, apply the voltage to the electrodes and adjust the
clircuits. As grid No.2 current is very sensitive agzinst the anode
circuit load, the non-loaded or lightly-locaded circuit must be

carefully adjusted.

If grid No.2 current is excessive, the tube will be damaged
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CONSTANT CURRENT CHARACTERISTICS
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OUTLINE DRAWING
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FORCED~-AIR-COCLED TETRODE

The NEC TF64R is a forced-air cooled tetrode

designed for use as an amlifier in VHF, FM and TV et e,

equipments. It feetures rugged coaxial ceramic- f’ Py
to-metal seal construction suitable for cavity
cperation. The ancde éan dissipate 4KW with s
moderate rate of air flow through the integral
high efficiency radiator brazed directly to the
anode. The cathcde is a mesh type filament which

provides a high t-ansconductance and trouble-free

operation. The mesh type grids are fabricated by T ™

a novel technique-called photoetching process and

assure very reliable performance. §a
faximum retings apply at frequencies up to

250 MHz.

ELECTRICAL DATA:

F
FNEDRA AMA .
GENERAL DATA: P : Plate (Outer g
Radiator)
48 2 5 4
¥Filsment: Thoriated Tungsten Cp @ Crid YNe.?2 !
. id Na.l
Volt : Gy ¢ Grid No.l
OLBEEE ssiisisimeiananneses 6 volts
P : Filasment
CHrrent cowvossssens snasssss 68 amps
TEMINAL CONNECTICNS
Maximum Sterting Current ... 140 anmps ok
Tran3conductance {Ib=] AMD) eeceecesacosncenennoanes 36 millimhos

Amolification Fact

-«
o
L
[®]
]
[S)

id Nos2 to Grid Ho.l .essess 715

. T SEESATRTIES TS ST SR N
ST, —— R e e s ANCER -
R e

Feb. 1%, 1974
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Interelectrode Capacitances:
Brid Ho.l to Plate scesesvusssavusnisnussis saus 0.57 upF
Pilament to Plate ssssssseovissosussasnssesssvis 0.08 uuF
Grid No.2 to Platé e ] 50 0 T T e B e 17 puF
Grid No.1 £0 FAlAMENt urueneeennnnneseesesennns 48  puF
Grid No.l to Grid Noe2 cuvesnscevensenrennnaans 70 ppF

Frequency for Maximum Ratings .eeeeecececcececcacons 250 MHz

MECHANICAL DATA:
Dimensions:
Maximum Diameter ......ciieiveencnnnnoccneneess. 124.5 mm
Maximum Overeall Length .covieveeicecnncneecncens 178 mm
Net Weight (BDDToX.) teeeeerernenennoeenseeennnnenns 2.4 kg
Mounting Position: Vertical, anode up or down
Cooling:
To plate: Forced-air cooling required
Minimum 8ir floW cieiienenonecenacanonnnas 5 m3/min
Minimum static pressure (across radiator). 40 mnm of water
To filament and grid seals:
Adequate forced-air flow should be delivered
uniformly arcund the circumference of each

seal to limit the temperature below their
maximum ratings.

%
™

Minimum 83ir floW ciieierineeenncnenacannns 0.3 n”/min
i . . . . o
Maximum incoming air temperature ...iceeaiviecss 40 C
. . o
Maximum radiator temperature siiivececeseoeeses 250 ¢
(Measured at the upper end of core)
: - : o
Maximum seal tempersture .sccocsicssvncasssnssss 250 ¢

oo
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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 sesessccsssesssvssscssnnosssssnssas 7000 volts
DC Grid No.2 VOITAZE sswsivevdsiwsvesonmnessssesssone 1200 volts
Max. Signal DC Plate Current veissssviivsssnmmssssais 2.8 amps
Plate Dissipation seceesissseesee sessmess s o eeoesss 4 kw
Grid No:2 Dissipation sewssesaseseseesesereessssses 150 watts
TYPICAL CPERATICN: {in grid drive circuit)
DE Plate VOlE8EE ecaessmsssnnsscsmnsasiosnssasosasssssae 5000 volts
.DC Grid No.2 Voltage l.. ..... wmn e TS B TR N SRS 900 volts
DC Grid Noxl Voltage .sssssssshssuscanesesnasvnsnssn -125 volts
Peak RP Grid No.l Voltage ,.ceveswsssnesssnsaveasoses 125 volts
Max. Signal DG Plate CUTTENE wewssssswusisssswosssas 1.58 amps
Zero-Signal DC Plate CUTrent seesscsssovavessnssanss 200 mA
Max. Signal DC Grid No«2 Current i.ssicossssasivsss 35 mA
Max. Signal Driving Power (approx.) S LT T T 0 watts
Max. Signal Plate Power Qutput (2PProX.) veeeveeesss 5.1 k¥
RF POWER AMPLIFIER - CLASS B TELEVISION
(Synchronizing«peak level conditions per tube)
MAXIMUM RATINGS: Absolute Values
DC Plate Voltage cicsssssscnsssssisvecncosssannosnian T7C00 wvolts '
DC Grid No.2 VOlIEBZE «sssscovsosmnsosnsssessvasonsnie 1200 volts ’
e o e : . - s ———— i

t v— g So T '_ s | STRRnT
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DC Plate Current

D I I I I T I I R R BRI

Plate Dissipation
Grid No.2 Dissipation cccecceccecsesccscsoccsssccccncs
Grid No.l Dissipation ;......
TYPICAL OPERATION: (in cathode drive circuit)
DC P1ate VOLLAZE «eruervnnenneennsennenneenneenneens
DC Grid NowZ2 VOLTEEE: waasse sasssn oseniossssssdsnssses

DC Gxid Nl VOLLage ssscinsaniesosses ionnsasassedss
DC Plate Current:

Synchronizing-peak level issssscsscnsivsonnasss

Pedestal-level

DC Grid YNo.2 Current:
Synchronizing-peak level .coevcececacosecccosscas

Pedestal-level

% 9 8 4 0 2 08 000 009 93T VTS eSET O s

DC Grid No.l Current:

Synchronizing-peak level sssasesisvssssonsessns

Pedestal-level .......... o5 1w 0 ) 81 B e e e
Driving Power:

Synchronizing-peak level (approx.) o e e e

Pedestal-level (@DProX.) eeeeeeecceecssscaenens
Plate Power Cutput

. . /
Syachronizing-peak level (aprrox.)

Pedestal-level (approx.) cvveeeeeecasaes a5 e

bratter 2 e iR s

e e coe0 00000 ss0 0000000008

2.8

150

50

4500
500

70

107

1.2

17

84

28

172

123

amps

watts

vatts

volts

volts

volts

amps

amps

vatts

vatts

kW

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

(Key down conditions per tube without modulation)

MAXIMUM RATINGS: Absolute Values
DC Plate Volt8Ee «cveseccssccccsoscssnsssscssssasases 7000 volts

DC Brid Mo2.Voltage .eosesendves saens svosnsssis sy 1200 volts

DC Grid No.l Voltage ...... e el ereth s 3 S SRS AR s -500 volts

DC Plate Current ssssssecovnemes ot e o m e A e 2.2 amps
Dlate Digsipation ieseeceosvsvesvssneessasessvresssssss 4 kW

Grid YMo.2 Dissipation cesssececssnsssssssssvesssscosss 150 watts
Grid No.l -DisSipation seesscesedoenseses 81 318 e SN e T 9 50 watts

TYPICAL OPERATICN: (in grid drive circuit)
DC Plate Voltage «esesosshns R T 5000 6000 volts
DC Grid No.2 Voltage ceesscossssessncessesnionse 500 500 wvolts
DC Grid No.l Voltage .cecceveesn S R L - -170 -185 wvolts
Peak RP Grid Yo.l Voltage .cce.c... i oy 81w ol e 8 240 275 voltis
DEC Plate Current scssivcssssosnsncensvssdssisss 1.39 1.71 anmps
DE Grid Yo.2 Currefif .oenisssisssnnsssvnssonns 60 78 mA
D Grid ¥o.l Current ......... o S B 100 140 mA
Driving Power (avprox.) (Note 1) .ce.vveeencnn 22.8 36.3 watts

Plate Power Output (APProX.) seeeecececcesness  5.56 8.2 kW

’Note 1) Circuit loss is not included.

CRAITUTA T
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APPLICATION INSTRUCTIONS

IVITIAL INSPECTION :

When NEC 7F64R is received, it should be unpacked and inspected as
soon as possible. In handling the T7F64R, 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 cther 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 ito determine if a inter-
electrode short-circuit or open-filament has occured. I no failure is
assured by the atovementioned 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 measuezent is being perfo
care should be taken tc calibrate the voltmeter and ammeter accurately and
to prevent the errors caused bty voltage drops of socket and leads carrying

a heavy current.

If there is any evidence of damage in transit, report should te

a1

prepared and mailed to the Sales Devartment, Zlectron Device Division o
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.

3

The ceramic envelope and other external parts of the TF64K should be

kept free from accumulated dust to minimize surface leakage and the

- ™ e SRR R i

\ v
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possibility of arc-over. It is recommended that dust be wiped from the
ceramic enveloype 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 tc 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 %o.2 voltages and operate the tube with
reduced driving power for an additional 30 minutes. All tuning adjust-
ments should be made during this period. Normal driving power may then

be avplied and final tune-up performed.

TUBE PRCTECTION

A1l 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 nroper functioning.

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

following conditions.

(a) Liberation of zas in the tube

(b) Gross damage to the internal elements, e.g. burn out of grid
Wwires ete.

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

to seals and possible crack of ceramic envelope.

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
ate

kept free from accumul d dust to minimize surface leakage and the

R
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. B INEC

possibility of arc-over. The ceramic surface 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.
A1l 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 tube.
It shculd be stored in its shipping container with the filament end up arnd
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 CONDITICONS

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
applies independently on each item and does not form a set of satisfactcry
operating conditions. When designing circuit, therqfore, it is necessary
to insure that the maximum ratings will never be exceeded under any
conditions, even momentarily. The equipment designer must make allowances

for any unusual conditions of supply-voltage fluctuation or load variaticn
) oply g

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 power output to the load may te
less than that indicated, depending uron the frequency of operation and

the circuit efficiency.

i a e
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2. ELECTRICAL CONDITIONS

FILAMENT VOLTAGE

MCNITCRING OF CPERATION

The cathode of the NEC TF64R is of mesh type thoriated-tungsten
filaments. Since the life of the tube can be prolcnged 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 percent down from

nominal rated value.

The filament should never be operated, under any circumstances,

at higher, by 5 percent of rated value, than nominsl 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
operaticn. 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 by total hours of filament

operation.

NQ.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

0

distortion.

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

phony), the tube should be supplied with bias from 2 grid resistor,

saxe
S >

S
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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 Yo.2 should be
provided by an over current relay and by interlocking the grid No.2
supply so that vlate voltage must be apnlied before grid No.2 voltage
is applied. Variation of load impedance causes variations of plate
and grid No.2 currents. Light load increases grid Yc.2 current
while decreasing plate current and results in excessive grid No.2
dissipation. Feavy 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 vpath from grid %No.2 to cathode must be provided by a bleeder
resistor, and is arranged to pass an adequate bleeder current per

connected grid No.2.

In the usual tetrcde amplifier, where no signal voltage appears.
between cathode and grid ¥o.2, grid No.2 dissipation is equal to the
product of the dc grid No.2 voltage and the de¢ grid No.2 current.
¥hen signal voltage anpears between cathode and grid No.2, as in the
case of cathode driven amplifier, grid No.2 dissipation may become

much more than the value obtained in the aforementioned case.

s = —
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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 7F64R 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 thr-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 radiato:r of the NEC 7Fo4R is
shown in Fig. 1. _Allowances for pressure drops in an air filter, ducts

and louvers etc., should be made in selecting a blower.

Since the consler operation of the tube prolengs tube life markedly,
adequate margin in air flow chould be provided. The cooling system should
be rroverly installed to insure safe speration of the tube under all
conditisns and, for *this reason, should be electrically interlocked with
the filament, plate and grid Yo.2 vower supplies.

This arrangement is necessary to make 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.

e > e T




&%Eﬁrzvpﬂa
L%+ O
é. N Ll T
TF64R  12/17

owrmeag

FAULT PROTECTION

The handling of high power requires particuler 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 ground 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 time
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 also 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 nécessary to

obtain satisfactcry and economical performance of the NEC 7F64R under

normal operating conditions. For information conceraing spec t

oy A
I1c tu

pde

oy
4

sroblem or apolications not covered here, consult the Engineering
8 58 ’ (54 =
Department, Electron Device Division, Nippon Electric Company Ltd., 1753

Shimo-numabe, Makahara-iu Kawasaki City, Japan.
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PRESSURE DROP IN MILLIMETERS OF WATER
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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|
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GRID No.l VOLTAGE (Ec;) = IN VOLTS
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A d TENTATIVE
TFT7T1RA
FORCED-AIR COOLED TETRODE '
The NEC 7%71R4 is a fcorced-air cooled
tetrode designed for use as an amplifier in
VHF-TYV and FM transmitters. It feétures ' !
. <
rugred coaxial ceranic-to-metal sealed con- o
struction suitable fer cavity overation at
high freauencies. The cathode consistis '
of a mesh tvve thoriated tungsten filazent.
The novel techniaque, including photoetiching
process, are used throughout the fabrication
of the mesh tvpe grids.
With these modern constructions and new
technigues be zn; ployed, the NEC 7F71RA has hiesh transconductance essential
for nigh gain and high efficient overation and assures long life and highly
reliable overation. The anode, with the integral radiator, is carable of
dissivatineg %.9 kilowatts of vower with mocderate rate of air flow.
Maximum ratings annly at frequencies up to 250 M¥z.
ELECTRICAL DATA:
GENERAL BATA: -
Filament: Thoriated Tunsgsten
VOLBAEE cawsivavovnmeswssns npkss ssnsssssssnnyss 4 wvolts 157
g . R R 78 amps.
Maximun Starting Current L E R TR RRPP PP 160 anvs.
Mindmin Heating TiHE swsvssesonmcoss ooesssgee s S . sec,

s Auril i, 1073
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e

Transconductance (Ib:l.é amus.) e e e

Amplification

INTERELECTRODE CAPA

Grid No.l to Plate

Filamrent

Crid Yo.l to Filament
Grid No.l to Grid
Grid No.2 to Plate ....

Frequency for Maximum Ratings

Dimensions:

Maximum Cverall
Maximum Dianeter

Net weight (apnrox.) B R T T I

Minioum

Minioum

CITANCES:

2 8 e 3 5 4 48 8 e 18 8 s e P

4 8 9 2 606 s 9w e e e 2 e e S e s s s a0 se s

ve

e

.o

node un Or

ceavas 72

wasssne  1OH

P 0.3

e 8 e 5 e s 0004

EPTTT 100

seeaans 165
PTTICT 130

vaesae 2.7

Grid YNo.2

Grid No.l

A e X L LT 4.5

5taticC DIreSSUTEe .eevessoveaososis 45
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MAXINUM RATINGS: 4bsolute

To filament and grid

Adequate forced-
around the circu

Pinimum 81T FlOW seseovecescoecss

Maximum
Maximun

+ Faxinum

RF POWER

(Synchronjzing peak

Value
DC Plate Voltage

Grid No.2 Voltage

Grid Yo.l Voltage
Plate Current +eas

Plate Dissination ...

\

Grid Y¥0.2 Dissination

Grid Yo.l Dissipation

A te) AN ! - 3
OFPRRATICY: {(in cathode

DC Plzate Voltage ....
Grid Yo.2 Vollage
Grid Yo.l Voltarge
Zero Sipnal DC Plate
Xo.l to

Peak ®F Crid

Synchronizing pe

seals: -

air flow
mference

AMPLIFIZR-CLA

level

S

D A I Y

@2 e 509 00

L A

5% ) B MW 8 @iy e e 20 watts
drive ecircuit)

R e e 2,500 3,000 volts
500 500 volts
S8 R e e e -40 -40 volts
Current s.sewsesns 0.5 0.5 A7TS.
Cathode Yoltage:
gk Jevel .oioeires 44 60 veclts

should be delivered uniformly
of each seal to limit the
temverature below the meaximum rating.

radiator temperature

LR 2
)

~
o

incoming air temperature

seal temperature .sccecces

B T&l

e e e o

™

i

VISION

conditions ver tube)

0.5 m3/min.

45

" 250

250

5,000

1,000

2.4
3.5

50

=
voits

volts

5
Yal1ts

amps.

Sy

oz

e

- e




3 TPI1RA 4/9
‘ Pedestal 1evel ceieererroncerncacss 34 47 “volts
DC Plate Current:
- Synchronizing peak level ivseeovasis 112 1.6 anmps.
\ Pedestal level isssssessadiaisaneains 0.88 1.22 amps.
DC Cricd No.2 Current:
. Svnchronizing veak level et £ el 50 70 mA
Pedestal level ciscavseicvssss o ss 25 35 mA
DC Grid No.l Current: -
Synchronizing spgk.]evel o 8w w8 e e 10 70 mwA
Pedestal 1evel iivieienceorconnnnos 0 17 wA
Drivings Power (ano?nx.):
Synohrnéizinp peak Tevel s asoswswnees 39 78 watis
Pedestal level t.eeivevencececances 23 45 watts
Plate Fower Output (=porox.):
Synchronizing veak level ceivseeees 1.36  2.72 k¥
Pedestal level ........:........... 0.8 l.o k¥
Frequency  ssnss sesseedesn o ome omees ey es s 220 220 KHz
Bandaldth (<1 dB) cocssssendsvssntsensns 7 7 MHz
RF POWER AMPLIFIZR AND OSCILLATOR-CLASS C
TELEGRAPHY AND FM TELEPHONEY
(Key»down condition ver tube without modulation)
MAXTMUM RATINGS: (Atsolute Value)
DE Phate VOLEATE wwn s s am whem s msis wa owmm s o5 v o5 5,00 %olts
DG Grid Noo2 Voltage ssssasnisssashessssses veds e 1,000 volts
DPC Grid - -No.l ?ol*are 5 AT R R -500 volts
B ) ‘.E?inﬁﬂf” - :'wi mnanvt ¢d i)
‘“f"i Lich snliple bl iy WIS ehipiia !},L- .



7FNRA 4/9

g S

DC Plate Current sxceswswusaw s sodieosnesnes 1.8 amps.
Plate DiSsiTALI0N v ces s s essesisssessdees 3.5 kW

R Crid V0.2 DisSsipatiOn veeveeecrececsassascanes 50 watts

Grid No.l Dissipation ceececesvsosesscisssssce 20 watts

.

TYPICAT, OPERATION: (in grid drive circuit)
DC PLate VOLLARE «euveeerrrnnrssesnnnnsernnnes 3,500 volts
DC Grid Wo.2 VOltage ,sesonvsiisssnccsasnasiiose 500 volts
DC Grid fo.l Voltéze oy i iwainsmg e 008 3 B T R AR G AR -150 volts
Peak RF Grid YNo.l Voltage .............L......' 185 volts
¢ DC Plate Curtent™ .o veosmensn ensmenss e ssasees 1.3 e&amps
DC Grid Yo.2 Current R R R R 70 mA

DC Grid Yo.l Current R L LR TR 85 mA

-

Driving Power (ATDTOX.) teesererencnscsnanonns 16 watis

Plate Power Outvut {AnDroX.) veerveeeeecananes 3.1 ki

-

1
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CONSTANT CURRENT CHARACTERISTICS

60

FILAVENT VOLTAGE (Bf) = 4 VOLTS. AC
GRID N0.2 VOLTAGE (Eep) = 600 VOLTS. DC

(Sey) IN VOLTS
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: \/ {‘) ,/ }351\/} {J &75 DAMASCUS - SYRIA
Messrs. - ' ”l,\\(\w: ' P.0. BOX NO. 2771
English Electric Valve Co. Ltd., . SYR 100 TELEPHONES :
Chelmsford f : / 11 85 55 - 11 81 00

Essex CS } 3 .. - CABLES :

England. "7\TTARCO DAMASCUS

ngr Ref.

C‘/hmm‘"‘ tCSZ/

i TELEX : 20023
v paee o omctessessessk ANSWER BACK @ ATTARS

i L b ¢ e TR P A SRR

t
¢
; Ry
¢

o cee sowerey =

Your Letter dated Our Ref. 428 3/]20 ) 67";71 JuZy 1975

é?g;rs izngexﬁz;,
“xl‘ux//} ;

Dear Sirs,

We have the pleasare to enclose herewith a photocopy of the tech-
nical information for "7F7IRA " which is used for the Microwave
Link project submitted by Messrs. Nippon Electric Company Ltd.

We ask you kindly to inform us the posszbzhty of supplying an
equivalent to the above, your final prices, and delivery time.

Thanking you in advance for your good collaboration, and hoping
to P you soon.

AbdAl Ralman Al-Attar

Enel.
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7F71RA
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/F71RA

FORCED-AIR COOLED TETRODE .

The NEC 7F71RA is

-

a forced-air cooled

tetrode designed for use as an amplifier in

VHF-TV and FM transmitters.
u"gMd coaxial ceramic-to-metal

It features
sealed con-

truction suitable for cavity operation at

chﬁ

™

f"\_,

;tCUGﬂClES.

The cathcode

esh type thoriated tun

gsten

novel technique, 1nclug‘ng

css, are used throughout

the mesh type grids.
With

th

consists of
filament.
photecetching
e fabricatien

these modern constructions and

.

echnigues being employed, the NEC 7F71RA

hig

h

transconductance essential for high

f Y

. The -anode,

g d high efficient operation and
assures long life and highly relic
with the int

ble opera-

egral radiator,

apable of d‘SqlDatiﬂg 3.5 kilowatts of
or

ith

Max: mum ratlnbs apply

at £

cderate rate of air flow.

requencies

up. to 250 MHz.
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Filament:

DATA:

Thoriated Tuagsten

DATA:.
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2 £

. Maximum’

Voltage. ~ T a. s

Currenti ¥ v Fa ", ws 4

Stafting Cdrren
Minimum Heating Time

nsconductance (Ib“J.o
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TERELECTRODE CAPACITANCES:
Grid ‘No.l to Plate . . N 0.3 ppF
i
Filament to Plate N s . " 0.04 ipF |
Al
Grid No.l to Filament . . . . . . ¥ W 8 . 54 wF
Grid No.l to Grid No.2 o e g 5 ow B e i 95 apuF
Grid No.2 to Plate . 5 13.5 upF
fﬁgfquency for Maximum Ratings~ ol 3 @ % 3 ' 250 MHz
MECHANICAL DATA
Dimensions
|
Maximum Overall Length o w7 165 mm |
Maximum- Diameter . % e 130 mm ?
Net weight (approx.) g . i . Juel 240 kg‘ i
Terminal Connections: -
;. " )
P Plate
= 2 2 ]
= @ m_él[t G2 6 Crid No,2 (
= JPS S Gl '
\\\\<> "G, Crid No.l
F :  Filament
FOUNTIiG POSITION: - Vertical) anode up of down
Cooling: 3
To Plate: Forced ailr cooling required
Minimum air flow™ . . . . . 4.5 m3/min.
Minimunm static prcssﬁre‘». g @ s 8 45 mm of water
|
- r Dec. 1972 8
] ,’//u:
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8FT6R

8FT6R

FORCED-ATR-COOLED TETRCDE

The NEC 8F76R is a forced-air cooled tetrode e

designed specificeally for use as &an amplifier in
VHF TV and FM equipment. The tube is also Sl M}f’r"-‘i?
suitable in SSB linear amplifier application.

It features rugged coaxial ceramic-to-metal

£ s sammerrs spxepstn s

sealed construction suitable for cavity operation.

The cathcde consists of a mesh type thoriated %\n 3
tungsten filament. The novel techniques, )fy“.m &
including electro-s»ark machining processes, are TR _j”'
used throughout the fabrication of grid

With these modern construction arnd new

techniques being employed, the tube has high

P

transconductance essential for high gain and high

| o2 vir ]

. A

efficient operation and assures long life and

€3 03 73 §3—— —moeme

integral radiator can dissipate 15 kilowatis with

moderate rate of air flow.

Maximum ratings apoly at frequency up to 250

P : Plate
MHz. : .
' Gy : Grid ¥No.2
Gl ¢ Grid No.l
ELECTRICAL DATA F : Filament
| FRMIN NNECTIONS
CENERAL DATA: TERMINAL CONNECTIONS

Filament: Thoriated Tungsten

Gy
Z

highly reliable operation. The anode with its s 13 E3 o Gy

118
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VORBEEE © scviove s srmmease dis oo e 0% 5 @ 8 o5 7.5 volts

CUTTONE o oo o ine oo 666016 ot o w10 /o081 #1906 5059) 90 . 81 9178 16 (6 ) & 120 amps

Maximum Starting Current ...sceeccovoscssoss 300 ampse

Hiniman Heating Time esscanswesnneanaonsoss 10 sec.
Transconductance {(Ib=2.5 8EPS) vevvreereeacnncens 60 millimhos
Anplification Factor, Grid No.2 to Grid No.l .... 8.75
Interelectrode Capacitances:

Grid No.l to Filament ...e.cciececcecnacscnae 56 uufF

Grid Ho.l %o Grid No.Z ssccossssanssisvsnnae 91 puF

Grid No.2 to Plate scisssinsasssanspmeneneses 20 purF

6rid No. 1 to Plate (Note 1) ...vvvvvovccass 0.6 ppF

Plate to Filament (¥ote 1) cicecvecsceces sse 0LOTS P

Note 1. Values measured with metsl shield, 305 mn diaueter

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 ...ceeceececesssssacsancess 188.6 mn
Maximum Overall length .csssscewsssenssemans 297 ¥R
Net Weloht (Boimom.) sessesssesssnssnnnnssmwenmnns 9.4 kg
Mounting Position: Vertical, anode up or down
Cooling:
To plate: Forced air cooling required (Note 2)

Plate d158ipation weevrssosenssonss 10 12 15 kW

Mininmug air T1oW cescevesonsmesweses 18 20 2%  n?/min
Minimum static pressure .....oceees 110 140 180 omm of
water

To filament and grid seals:

e s e i - B

Bt emim Elante :
\Vineion Bfandteir .
!‘.3‘;.‘,4..': !_"l'-.?b;;i P Leiliid
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MAXIMUM

DC

DC

RATINGS:

Adequate forced-air flow should be delivered uniformliy eround
the circunference of each seal to limit the temperature below
the maximum rating (Note 2).

[¢]

Maximum incoming air temperature ......... 45 °C

o
kMaxinum radiator temperature (Note 3) .... 250 ¢
Maximum filament and grid seal %

temperature .. .eov0en 250 °C
Note 2. Start forced-eir-flow to each portion of the
tube prior to application of filament voltzge.
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 drawing.

RY POWER AMPLIFIER-CLASS B TELEVISICN

(Synchronizing peskx level conditions per tube)

Absolute Values

Plate Voltage .ceceececeecsecescacconcsnsassasssass 8000 wvolts

Grid No

.2 voltage LR I A A I I I B O B D B D D B B I I R B B A IR 1500 volts

BC Grid: Nosl Volage seessssssssssssivsenvasssonssse =1000 wolts
DC Plate Current siee.vseassececesscasssscnsassnncan 5.5 amps
DC Grid No.2 Current ceeececesccvscsecasccacecnscsnaa 250 mA
DC Grid No.l CUTFENT cueeumwuniomensns snssssssswssess 250 mA
Plate Input ....... 0 50 8 A 0 e I8 e IR 8L e 30 k¥
Plate Dissipation ceveeeseecrsscsssssscsccsanansssns 15 k¥
Grid No.2 DisSipatich seesmsnsonsnammsnnsssssnsoessss 300 watts
Grid %o.l Dissipation sececececcesvecsssocnasnsnanaes 180 watts

TYPICAL OPERATICN: (in cathode drive circuit)

DC Plate NVOLTHAGE .osmussmomsemsssesossssessssesssens 6200 volts

DC Crid No.2 Voli8Ee ..csuscesssvsnnseanssssnsanmesseass . ~ 880 wvolis

iy E§-,{L{»(»;z. (‘v ISR
Pt KIeL U e Lutipsuil Ll

Rippo
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MAXIM

DC Grid No.l Voltage .eeeeeeversnocersssosnonccncnnn -120
Peak RF Grid No.) to Cathoda Voltage

Synchronizing peak 1eVel seceasocemssnassssswoe 155

Pedestdl 1evel cicsssseissvssesinssensseveess e 128
DC Plate Current

Synchronizing peak level ssisssinsvsssvsssassss 35

Pedestal 1evel .eveccnsosccncnnsavesssanncssnns 2.6
DC Grid No.2 Current

Synchronizing peak 1level iciececacccsosssenocans 27

Pedestal LeVEl «wwwwiemwnmmw e ossewsesseses s 0
DC Grid No.l Current

Synchronizing veak level ceveeersceconresccascns 46

Pedestal level qicscecscsssssscnsscccssoonscocs 0
Driving Power (aporox.) (Note 4)

Synchronizing Peak 18Vel wessswmonnssosesssesscns 455

Pedestal LEVEE ..ssmmeennmsssesoassossssssssses 270
Plate Power Cutput (approx.)

Synchronizing peak level ceicssoscsosssssonsos 13.4

Pedesta) level ..eseccocsvovsssonsevssocsssssns T.55

RF LINEAR AMPLIFIER-CLASS A Bl

(SSB suppressed - carrier operation, single tone
modulation conditions per tube)

UM RATING: Absolute Values

velts

volts

volts

amps

amps

mA

mi

nA

watts

watts

kW

W

BC Plate Vollage :sssswssssmsasessnessessvesssss soese 8000 volts
DEC Gxid No.2 VOLEAES sacwsesssassssanmasesss SR TrpRpp 1500 volts
Max. Signal DC Plate Current sceceeeesccescess T L 5.5 amps

iy vy i
WD ki




8FT6R

Plate Digsipation ssssesssossossssesoisss EEEEEEEREER 15
Grid No.2 Dissipation «scivswevssnses SR e R e e 300

TYPICAL OPERATION: (in grid drive circuit)

DC Plate Voliage siswoessoainauns

DC Grid No.2 Voltage ..

®© 0 ¢ 0 &0 00 e SO s T OO OLCEsPde 0

DC 6rid No.l VoltEEe .ceswedinmmanvonanss e anesssssys

Peak RP Grid No.l VOoltage cewensiceswoseveawesvassess

Max. Signal DC Plate Current ceceesecscescscscnsances

Zero-Signal DC Plate Current ..eceeecs. o 8o 1 1 e 250
Max. Signal DC Grid No.2 Current «sesescoss 5 viw e e 30
Max. Signal Driving Power (approx.) (Note 4) ....... 0

¥ax. Signal Power Qutput (approx.) T 11.4

kd

wvatts

volts

volis

volts

volts

amps

mA

watts

k¥

RF POWER AMPLIFIER AND OSCILLATCR-CLASS C TXZLEGRAPHY AND FM TELEPHONY

(Key down conditions per tube without modulation)

TAXTMUM RATINGS: Absolute Values

DC Plate Voltage

DC GF1rd No2 VOLYALe wissasiiesiseesssasisessans
DC Grid No.l Volt8ge ciswvowswns T T

DC Plate Current cscccsssecosraennssnssess

DC Crid No:2 CUPEENY «epmaeawmere vssssiesssesss

DC Grid N0.1 CUTTENL waueerrecnrnnnennnns SRR . " |
Plate Inpat ceicovsnsas %R 5 5 R 61 8 e e a4 - 30 kY
Plate Dissipetion seeeeeseeas araaets e el el v sl e SR el RIS TR TR 15 k¥
Grid Yo.2 Dissipation seececae 516 e S ) 6 e g 300 watts
Grid No.) Dissipatioll seesescacoccnsss casema e . 180 vafts
i
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TYPICAL OPERATION: (in grid drive circuit)

DC Plate VOlt&gG © 0 ¢ €0 e s 2B OO E OO PEPEEENCTELTYO NS 7000 VOltS

DC GTid NOWwZ VOILAEE « o oniwsisenaniommsessssssessseesnss 1000 volts
DC Grid NO-]. VOltage @ T ® 8 2 0 8 e N B OO OO PEO e GO COOE P EODO -260 VOltS
Peak RF Grid N0.l VOLEAZE «eveeenveeeesneocnnoennnns 312 volts

DC Plate Current

PR PP 3 amps
DC Grid No.2 CUDTENE & issawsawwasnsoehssssyenes ey 63 mA
DC Grid Nowl Current weoessowswosvensssves soesesenses 67 mA
Driving Power (approx.) (Note 4) cuveveeieeneeeonnes 20 watts

Plate Power Output (approx:) csesescesescssacevsssss 15,4 ki

Note 4. These values do not include circuit losses.

APPLICATICN INSTRUCTIONS

INITIAL INSPECTION

When NEC 8F76R is received, it should be unpacked and inspected as
soon as possible. 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 te 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 all electrical connections

made, Rated filament voltage should be applied and the filament

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

e

. e
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sheet attached to the tube. ¥hen the filament voltage and current
neasurements are performed, nessurement should be made & few minutes
after the application of filzament voltage and the vslues 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 be

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

NEC, within fifteen days, The serial number identifying each

individual tube appears on the top surface cf anode.

OPERATION

¥hen the tube is being fixed to the cavity, the ceramic envelope and
other external vortions of the 8F76R should be kept free from accumulated
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 deformation, loss or wear of contact finger, which will be a cause of
imperfect contact, exists in the socket. then thc tube is inserted
into the socket, it should be pushed carefully with its axis being right
on the sxis of the socket. If it is fell tight, never force it.

e
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, arply minimum plate and grid Yo.2 voltages or if plate

and grid Yo.2 voltage cannot bte reduced, reduce driving

=3
o

power and overate

]

the tube at approximately half the normal plate input level for half an

hour. A1l tuning adjustment should be made during this period.

) 4
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N

Normal plate and grid No.2 voltages and plate input may then be applied
and final tune-up performed. The tube should Le run at normal

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

TUBE PROTECTION
A1l 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.

1 liberation of gas in the tube

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

5 external arcing-over between electrode terminals with damzsge
to seals

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

catastronhic.

TUEE CARE

The ceramic envelope and other external portions of the 8F76R shculd
be kept free from accumulated dust to minimize surface leakage and the
possibility of arc-over. A1l tube terminals and connectors musi{ be
kept bright and clean to provide 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

B
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vith each tube should be filled out and forwasrd, whenever the tube is to

be returned to the factory.

EQUIPMENT DESIGN CONSIDERATION

MAXIMUM RATINGS AND TYPICAL OPERATING CCNDITIONS

Maximum ratings given either for electrical or for mechanical itenms
in the tabulated data sre limiting values above which, if exceeded,
serviceability of any individual tube may be impaired. Maximum 1=2ting
epplies 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
include 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 =snd to the filament terminals. A suitaeble air-
filter should bve provided in the &ir suvvly system. Care should be
given for cleaning or replacing the filter at intervals in order that
accumulated dust will not obstruct th: flow of air. The required
static pressure versus air flow characteristic of the radiator of the
NEC 8F76R is shown in the attached figure. Allovwance for pressure
drops in an air filter, ducts and louvers etc., should be made 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 overation of the tube prolongs tube life markedly,
adequate margin in air flow should be provided. ¥ithout air flow, the
tube is easily damaged by the application of filement power alone.

Therefore, the cooling system should be electrically interlocked

with the filament and other power supplies. The arrangement is

ﬁi: RIT G Y r.::'v"-;"‘:“ “.. " S e 24
[i%éﬂé;dzi i SCUie ff-.;i;;ﬁ'..:i‘y',i.{\
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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

reconnended to supply air flow for about three nminutes after removal of

all voltages.

The tenmperature of the radiator and each electrode seal must not
0 ;
exceed their maximum ratings of 250 €, like other electrical maximum
ratings. Temperature at various varts of the tube may be measured by

using thermosensitive paint like "tempilsaq".
ELECTRICAL CONSIDERATION

Filament Voltage

The cathode of the NEC BFT76R 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 wonitoring filament voltage,
dc vlate voltage, plate current, dc grid No.2 voltags, grid No.2 current,
dc grid No.l voltage and grid No.l current. Klapsed-tine meter should
be installed to read total hours of filament operation.
Active material evaporates from the filsment even when the filament
voltage alone is applied,.

Therefore tube life should be counted by itotal hours of filament operation

GRID NO.1 BIAS

In class-A B and B RF linear smplifier service, the 8F76R should be
operated with grid No.l bias obtained from fixed d¢ 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

A
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adjustment to balance the grid and plate current. The zero-signal
plate current has a critical influence on the lineerity and usually it is
chosen for the best comprocmise 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 MNo.l bias
may be obtained either from a grid resistor, combinetion of grid resistor
and a fixed supply or combination of grid and cathode fesistor.

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 certein conditicns and
produce negative current indications on the grid No.2 smmeter.
This is & normsl characteristic of most tetrodes. Therefore, a currer*
vath from grid No.2 to cathode must be provided bv a bleeder resistor, and
is arranged to pass sn adequate bleeder current per connected grid Neo.Z2.

In the usual tetrode amplifier, where no signal voltage eppears
between cathode and grid No.2, grid Ho.2 dissipation is equal to the
product of the dc grid No.2 voltsge and the dc grid No.2 current.
When signal voltage apvears between grid No.2 and cathode, as in the case
of cathode-driven amplifier, grid No.2 dissipation may tecome much more
than the value obtained in the aforementioned case. In the case of
class-A B or class B RF linear power anmplifier, 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 requires particuler attention to the

. —-— o a——
'iE:‘\ Lh% ) ii i &'u‘“fluég},i_.a’j



st

TV TR AR

8F76R 12/18

A I T MR 2

removal of pover under fault conditions, since the large amount of energy

involved can cause severe damage to the tube or to the equipment, if not

properly controlled.

The ground lead of the plate circuit of each tube should be connected
in series with the coil of aquick acting over-load relay, adjusted to open
the circuit breakers in vrimary of rectifier transformer at slightly
higher than normal operating vlate current. The total response time

required for the operation of relay and circuit breakers should be 1/10

of a second or less.

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 HEC 8F76R under
normal overating conditions. For information concerning specific tube
vroblem or apnlication not covered here, consult the Engineering
Department, Electron Device Division, Nip?on Electric Company Ltd., 1753

Shimo-numabe, Kawasaki City, Japan.
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OUTLINE DRAWING
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Vapour Cooled Triode

The NEC XT39 is a vapour cooled triode with a maximum plate

dissipation rating of 10 kW, The tube is a vapour cooled

version of the NEC 8T33, water cooled triode. Electirical
characteristics of the NEC 8T39 are similar with those of

the 8T33.

Due to its high transconductance, high output with high

i fficiency 1is sily 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 armlifiecer,

modulator or oscillator in AM broadcast transmitter and in

industrial heating services. Maximum ratings apply at fre-
quencies up to 30 Mc¢/s.
Electrical Data:
General Data:
Filament: Thoriated Tungsten
VoLlBags s waise niem®es i sems o ahums e s s 7.5 volts
COrrenll o/ o e 5ies o 0866 eia 5608 m0% 9wk e 6 50 60 aﬁps

Maximum Startineg Current 126G amps

e 7 e & s 8 e s e e e a0

THUAE wissesE pmsis s a@emes soc

Minimurm Heating

(Time iaterval between the instant of application of

filament voltage and that of plale voltage)
Transcond@ueVanCe .. .e s weeons s s mesme e smms s 18 miliimhos

(at Fb=5000 volts, Ib-1.0 amp)
Amplifieation Paetdr .ovsse swsisesvsssess 40

Direct Interelectrode Capacitances:

Grid to Plateé ...icesesesomnsssosnidns 26 upk
Grid 16 FIlAmeE cuuss owmesss aosnss sk 49 yupF
Plate to Filamelt  .enssvweens vese s o 0.7 prF

F/‘ ,_»\.r
\v/ N
e B S —— «\,_..

i
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F: Filament
G: Grid
P+ Plate
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Accessorie:

nl ler

Vapour won
Water leve
Insulator

Insulator
Pressure o

Ruvher

10 i

L—-j"ii‘nt bt

Joint between insulator pipe {condensed water inlet) and copper tube .

Adapter fo
Adapter fo
Adapter fo

ﬁiske't for

wasliet for

Stea« wioin

Filament
a

ata
t ReLel (Areae N saps = Slstaal wIs o s e« TAREEE AEHEE SR T R o 162 mm
¢ | t} £ By L L TSI, 5o [ o B o o ol o1 VRGO [ P o TeE ST T S B ST 375 mm
ppTox. LUPB P I EFTAFAARVATAARFEIV BN G A m s tas s B aNEsl e e s nswa a3 g
Y L0 Ve rd i"i‘i. anode down
MIVENS S ng required
i & s buib:  forced-air flow required {(Note 1, 3)
]
fr EHoW NGB 2] wscmmm s nomss s ones s Oaees s s e s s 66 s e 0.4 m /min

tur

Reaquired:

N L T R I E s B e A ROR RN UG RO B R RO R

AOMSOL s win o omee@ £ v weE & emees o Qnmee s seseesones ¥ eesns

I controller

D)

1ipe (steam vUL1EL) v iiteeeeoeeeecooeeoescseeaaennnons
pii

o+
~
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

{condensed water inlet)

Pi1bhe

qualizery

@ ® & 8 4 8 4 4 e 8 s s 8 G a e e 8 s 8 e B e s e e e M e U 4 e e e e s e

nt between steam piping and insulator

PLPE wewme sevmss

ween insulator pipe (condensed water inlet) and boiler

r steam inlet of condenser

r condensed water outlet o1 condenser ....cesceesecsnse

P odralf) Yalye wescs sscsessseses maesen qae@E s teedee

steam outlet £ boiler

D I I I I I I )

condensed water inlet of boiler sssscasanssvenssnnanes

ineh,

waler piping

4 8 e 8 e 8 s s 8 3 s 138 e e 8 e s s s e e

BHNEC LT (2 FOUATERT . devaenmeomioe o o o aie s s

4 % 8 s 2 s 6 8 1 s e s e e e s a s s e e e e s s e e e e e

zhould be

The specified air flow

approx. 35 mm diameter into center of the

‘dequate forced-air flow is required to limit

seals and bulb below their specified maximum values.

', '/," i'l-

direct=d vertically from

filament terminals.

180°%C

180"¢

VB506
VB602
VB550
NEC VB704
VB701
VBY
VB782
B740

VBT742

(9}

2

VB762
VBT766
VB746
VB773

NEC VB770

CORLET Lt

a

inch, type M copper tu

the temperature of

te
NEC VT40C3
NEC VT3G5

nozzle of

the

The amount of air={low required will increcase with the operating fre-
juency.,
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[ Note 3. Stait forcod-air flow for each portion ol the tube prior to the applica-

"tion of filament Voltage.

Wor e ‘Cdntinun air flow at least 3 minutes after removal of all voltages.
AF Pover Amplifier and Modulator-Class B

Maﬁdmum Ratings: Absélute Va;lﬁes
DC Plate Voltage 10000 volis
Max, Signel DC Plate Currént (Hote 4) ii.sessssssdiiiseasssvansossioss 2.5 amps
“Max. Signal Plate Inpub (Nobe 4) . uueueseeesesssusseesennnuneeeennees 25 kW
Plate Dissipation (Note 4) ..;......1........;‘...................... 10 kv

Typlcal Operaiion: \Values are for two tubes)

DC Plate Voltage ..svyissssossindaissoinss sevssmunessisessanns 5000 8000 volts
DC Grid Volt88e  weeevveeevssneeens ol s e A e h.o. =115 =200 volts
Peak AF Grid-to-Grid Voltage ...;.......................:... 600 900 volts
Zero Signal DC Plate CUITENt .uuvieeeeveeeneosnescnonncnnees 0.2 0.2 amps
Max. Signal DC Plate Current ok e sean e sses s o556 ed &5 e 2 4 a..ps

Max. Signal DC Grid CUITENt  weeueeeeessesoessesenessnnesess 160 240 milliazps
Effective Load Resistance, Plate to Plate .vieivivessrasnovas 3500 420G ohms

Max. Signal Driving Power (approx.) «eeceeccceiccses s bk . 43 100 W
Max. Signal Power Output (approX.) . sececessscosssssoasisessnes 8 22 kW

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

fn

; Plate-Modulated RF Power Amplifier-Ciass T Telephony

=

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

Misaximum Ratings: Absolute Values

.DC Piate Voltage A AT A SRS A BB AR B 0 e 755 velus
W Erad Voltage 1S 8 B S T T L e o W e e e e e e | SLOCHS Wk i
DO PLABE BUITONE o ucivosimmsiosos s nsasesssnan assnsss s snssnssssssss 2 amps
DC Grid Current o o Wi e R B T e B e RS 16 S 8w e e TR 6 6 el 0.4 arps
Plate Inpab. sassasasnass S04 N T D P p PP ST : 15 kJ-
Plate Dissipation ........... R LR RD S RN s TG PRRES e 6.6 k¥

- Grid Dissipation seesssvssissss SR R SR A R T R 250 W
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Typical Operation:

DC Plate Voltage ov....

DO Grad Vollape. cohassnsd v'ssmetis o ied 5 60 as doparm s sm o s o pnes

DE: Plate Current  ausevwi

DC Grid Current (approx.)

Peak RF Grid Voltage ...
Driving Power (approx.)

Power Output (approx.) .

RF Power Amplifier

(Key-down conditions per tube without amplitude modulation)

@ s s s 8 8 s s e e e s e e C O R I
. . " e e 0. D T R I I B R I Y
.. o .. - DO D R ) e . e . .
. .. e e L I I I )

and Oscilator-Class C Telegraphy

\

Maximum Ratings: Absolute Values

DC Plate Voltage s Whie Sy
MC Grid Voltage PR

DC Plate Current SEp
DC Grid Current SR $
Plate Input . ssecsssaweeus
Plate Dissipation ......

Grid Dissipation .oess ws

Typical Gperation:
DC Plate Voltage ..csq.s

PC Grid Voltage P P

Peak RF Grid Voltage .....
DC Plate Current ........

DC Grid Current (approx.)

h

Jriving Power (approx.)

Power Output (approx.) .

e s I R T R N I
e D R R R I R P S ) “ 0 s e .
S e e e e s s s s e s s e st s s . . ..
s e e D ) D BN TR N R S
.. . e e e . . . s . .. + e

16000
~10C0
- |

0.4

9000

-500
500
2.5
0.3

250

ord
-

velts

volts

volts

volts
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9740

b

e
pu— g

T 40

Vapour Cooled Triode

The NEC 9T40 is a high pcwer vapour cooled
triode designed for use as an amplifier, modulator
and oscillator in medium and short wave frequency
broadcast transe.tier snd in industrial heatigg
services,

The tube features rugged coaxial construction
and its ring-sealed terminals provide low lead

inductances whicn assures stable operation at high

frequencies,

The cathode consists of multistrand,
thoriated-tungaten filaments, completely balanced
and stress free throughout life.

Elsctrical characieristics of the NEC 9T40
are similar with ‘{hcse of the 9738, except than
the anods dissipation rating ig incrsased to 150

kK.

Maximum ratings of vplate voltage and input

&t froquencies up to 2 ¥Ez/s.

;

trd G b

°s s es
& tay
Wb
[
[s"

~ TERMINAL CONNECTIONS
ELECTRICAL DATA h

filament : Thoriated tungstan
volt&ge ® % E TP LG O E R RD T E ST IR G DY IR NS ST OIS 18 vs}.tﬁ

CUITent ceosssesssssinrursronsnsssnnswsonsassanonesesss X1% amps.

SR

Nipron Eizctric Company Lid.



gr40 2/8

=

Maximum Starting Current .cececeececcceccecoccsascecosss 1000 amps.

Transconductance (8t Ib=5 BIMDS.) cevereorecernoasasrernansas 80 miili-

AfﬂplifiC:’:thn FE.C‘COI‘ € 0 ® &0 BB L L 60060000 SEFCEICEOETESSCSOOOETSTESS 40

Direct Interelsctrode Capacitances :

Grid to Plate L I N B O R I I I O I B I B T L I O I IR R L B 100 uuF

Grid to Filament ...ceceeccccoccsncsccosnccsososscossaces i8C uuF

?1ate tO Fil&mﬁnt D I e I I I R R R R R R ) .5 .PIJIF :""‘-‘

MECHANICAL DATA

Dimension :

M&I?‘lﬁ"lm D]ameter ERE R N I AR A R R B I A B A N I IR I B A I B S Y 3’60 mm i
Maximum Overall Length cicicsesiisnvcsinsnsissesniisnsess 745 nmm
¥ N / %

Het Wealght (@DPTOX.) teerveeeroesasecnsnassoasecncsncansonna 5% kg

Mounting Position : Vertical, anode down

Cooling :
To plate : Vapour-cooling required
To eiem and glass bulb : Forced-sir-flow required (Note 1, 2)
Mindmunm 81 £10W civeienrrrrennrcrrnterenrascnnonan £ z2'/nin.
Maximun glgés temperature ....ccccccecececircsannae 180 ¢

Maiimum seal temperature ....eeceicicscencscsecanee 169 €

Accessories Required

149)
o

Filapent CONNOCLOT s eswm .6 5685658565045 esdedeonne NEC VIr=32¢

Filament contedtor s:ssasssansses sase YT I NEC VT-327

.
-
.
-

Note 1. The specified air flow ghould bte directed vertically
from a nozzle of aprrox. 70 zm dizmeter into the
center of ster.

Foan ey

- e

L]

Nippon Electric Company,iid.
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MAXIMUM RATINGS :

Note 2.

prior to the application of filament voltage.
Continue air flow at least 3 minutes after removal

of all voltages.

AF POWER AMPLIFIER AND MODULATGOR-CLASS B

Lbsolute Values

DC Plate VOltage i...ssnsevemsesiasmsnesonsesssss
Max.-Sirnal DC Plate Current (Note 3) ceieecevens
Max.-Signal ¥iate Input (Note 3) .........

¢ e s 8 0 e

Plate Diseiration (Mote 3) viveeeeerevnvenesnoens

AL CPERATION Values are for two tubes

DC Plate VOltAgE wesoves vosnnn nossensissssessnseas
DE Brid Vollage ..evessmsvsnsmsionsenin onseioessases
Peak AF Plate to Plate Voltage .cecocancsnnssesis
Zero~-Signal DC Plate Current

R A B A A U AR I A A L )

Max.-Signal DC Plate Current

" e e e 50 es e s st

Max.-Signal O Grid Current

v et e 8 s a0 s e s8I

Effective Load Resistance, late to Plate .......
riving Power (BDDFOX.) ceveenivinens
Mex.-Signal Power Outpvut (ApPOroX.) sceeseessasecs

Note 3,

P 5 TAMPY T TALYDD . @ o TaoQ
PLATE-MCDULATYD RF I'CWER AMPLIFIER.-CLASS

[P

¢ ve e e
© 0600000
® v s 00 s e

ecenrae s

.o 1200v
e "300

.o 19200

.o 32
.o 1.72
.o 784
o 512

.o 274

0 maY PRN
v < .MEPJVNY

14000

22400

Averaged over any audio-frequency cycle of sine-wave

Start forced-air-flow for sach portion of the tube

(Carrier conditicns per tube for use with a maximum
modulation factor of 1.0)
i . $rin O e ; I
Nippon Electric Compary Ltd.
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4/8

MAXIMUM RATINGS : Absolute Values
DC Plate Voltage cccvcissasse
DC Grid Voltage i.ccevcensnss
DC Plate Current ceececcress
DC Grid Current ....ccoccees
Plate Input ¢ceeseseccesccce
Plate Dissipation ceeeeeccee

Grid Dissipation cceeesccese

TYPICAL OPERATION :
DC Plate Voltage .ccevececes
DC Crid Voltage .caissnanwinsnia

Peak RF Grid Voltsge .......

DC Plate Current ssseeesciss
. / \
DC Grid Current {approx.) ..

Power Output {(8PProx.) «....

® 000 e .0 30000000000l 008 g0,
."l.'.'.‘.'<l‘.lll.‘I.ll.‘l.|
L I I I B R B B B B B AR B A
® 0 8 % € 000 00 SO N L e 2L ON 0PI g0
R I N B S I R A N I B R AN
® 9 9 O 0 8 8% 0 0D 8PP WS P e 9 LN e TSN

© 0 @ C T e O P e O 00eCeeE e uesO e s e

FEsa s mbEE b 10000 10000
P I R R R N —5—50 -530

56 W e oy 980 1010

~

DR R N A I I ) .‘004 13
~

sesssenrssenssevs (..‘:'I 3

LI R I A I B A A ] 8502 1\}4

RF TOWZR AMPLIFIER AND OSCILLATCR-CLASE C TELEGRAPHY

(Key-down conditicns per tube without amplitude

MAXINUM RATINGS : Absolute Values

DC Plate Voltame sewssssenmms

DC Grid Voltage «ssuvssannwn
BC Plate Current ceossnmesasons

DC' Grld Curreht ..esensennsse

Plate Input secscavessnssawne

Plate Dissipation sesseosseene

modulation)

L I I I B R A B A A I A I )
" 8 8 6 8 e B LS G 3L AN AT LI NE
C e P c0eeI O A TOISEE LD OLTOELEOEOEIPTTYTEOEDSLDS
® 3 8 9 8 T R M e T e R 0a etV e eELES LD

L I I I I e IR I B I I

L I I A A A A

12000
=150C
16
4.5
190

100

volts

volts

amps.

anps.

volts

volits

anne.

Nippon Electric Company Ltd
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TYPICAL OPERATION

DC Plate VOlLAZE soweves cidiosss s seedosssssssessss
DO Grid VOltame sisiiossonsvinessmsenoseesreese s

(From & grid resisStor Of) ceeicecevesossceces
Péak RP Grid VOITEES o sve s odse e wes oseesses s
DC Plate Current ...c.cicevececrocscsnsosssvannans
DC Grid Current ciciissssssesossmosressovsesovsssss
Driving Power (pprox.) sssscsscssccssamssssssnssss

Power Outpit (approxs) cessmsssssassssnspussnssses

12000
-1200
400
1830

18

177

2-5

-~1200

400

volts

volss

ohms

Nippon Electric Company Ltd.
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NEC-72954 1is s 4-1/2—inch camerz tube of the imsge-orthicon type
intended for use -in high-quslity black-~znd-white TV cameras. The; 72954
requires only a very narrow range.of camers control adjustment for
optimum performanée and stable day-to-dasy operation. Because of its
excellent performsnce capability over a wide range of different lighting
conditions, the 72954 is well suited for~either outdoor or séudio pickup.

° The 7295A features high signal-to-noise ratio, excellent resolution
capability, and extremely tight limits on éucb important performznce
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 nezligible

¢

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
Deflecticn Me thode

Overgll Length
Greatest Diameter of Bulb
Envelope Terminals

End Base

Weight (Approx.)

Minimum Deflecting-Coil Inside
Diameter

Deflecting-Coil Length’
Focusinz-Coil Length

Alignment Coil:
position on neck

6.3 + 10% volts

0.6 ampere
12 Lk
0.056 mn.

S - 10

4500 * 300 angstroms

Magnetic

Maznetic
492 + 8 mm
114.3 + 2.4 mn

5

Smz11-Shell Diheptal 14-Fin Base
(JETEC Group 5 No. Bl4-45)

1 kg
2l.9 mm
177.8 mm
381 mm

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




Typicel Operating Values:
Photocathode Voltage c.ececececocses o wiierSis o8 NTSTSISE NS

Grid-No.6 Voltage (Image Focus) [
Approx. 50% of photocathode voltage sceveeesss

(o]
Target ‘roltage Above Cutoff B I I R R R
FPleld Mesh Volbtage## .cees & sesvesasesssms eeaee
Grid-No.5 Voltage (Deceleractor) eeeeeeseeceeees

Grid-No.4 Voltage (Beam FOCUS) eievecscscnsacnss

Grid-NO.B Voltage R R ®e s e s e v s 000 e

Grid-No.2 & Dynode-No.l Voltage eecescecasceass .
Grid-No.l Voltage for Picture Cutoff ......... "
Dynode«~No.2 Volbage scccssassnsossnsvvnssnnnsase
Dynode-No.3 Voltage secececcescssvccnss seETETEsE
Dynode-No.4 Voltage .c.... ;................;....
Dynode-No.5 Voltage .ccvevcocssn ciaid e v w0y T s
Mode ' VOLbaEE wrei sissiaisinsisaisiclsisaisisl w3 as s n e e s

Target Temperature RENZE ccccsccccsccsscscssosss
Minimum Peak—tO—PeBk Blanking VOltage eeecvevo e

Field Strength of Focusing Coil:

At center of scanning section

-~

CADDTOR. | ennuensnany ssppsuasensPhpanansvs SEss
In plane of photocathode (APProxX.) e..eee.. T

Field Strength of Alignment coil eeevcceneccceas

§

74

—600 volts

-250 to -300 volts
2 to 3 volts.
15 to 25 volts
40 volts

70 to 90 volts

250 to 275 volts
280 volts

=45 to 115 volts
600 volts
800 volts
1000 ©~  wvolts
1200 volts

‘
1250 volts
'35 to 45 °C

5 = volts
60 gausses
120 gausses

0 to 3 gausses




— R

Performance Data: .
Min. Average Msx.

Luminous Sensitivity 30 60 N uA/?'m
Signal-Output Current 10 - 40 A

Ratio of Peak-to-Peak Highlight

Video-signal Current to RMS

Noise Current for Bandwidth of

4.5 MC - 65.1 -

‘Photocathode illumination at
2870°K Required to Reach "Knee" _ )
of Light Transfer Chsracteristic - 0.4 - 1x.

Amplitude Response at 400 ‘
TV Lines per Picture Height
(Percent of large-area _
black to large-area white)** ! - 65 - %

## With respect to grid No.4 .

# Dynode-Voltage Values are shown under Typical Operazting values.
[T Adjust for optimdm focsgus.

o The target suppl& voltage should be adjustable from -5 to +5 volts.

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

. Direction of current should be such that a2 northseeking pole is

attracted to the image end of the focusing coil,. with the indicstor
located outside of and at the image end of the focusing ccil.

%% Measured with amplifier‘having flat frequency response.

.’ .




VES-3410
Nippon Electric Co., Ltd.

3/11/63
Traveling Wave Tube CW Amplifier NilC 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 feq-
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.

L. Leng Life.

Characteristics

Physical

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



Weight - - - «- = = = =« « - —~ - - Tube Envelope: 0.25 Kg.

Freferred Mounting Pcsition

Tube Mount: L.6 Kg.

- - Horizontal 1

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

Connections

B Inpub & Gubtpub - = = = — = ~ WR-137 with UG-344/U flange
Electrical

Maximum Ratings 2

Accelerating Anode Voltage - - = = = - = = - - 3400 V
Accelerating Anode Current - - - = — — - = - - 1.0 mA
Helix Voltage =~ - - = = — = = = ~ = « = ~ « ~ 3,00V
Helix Current 3 = = = - = = = = = — - = - ~ - = 1.0 mA
Collector or Voltage, min. - - - = = — = = = 1600 V
Collectér Durrit — — = & = = & = = =& = = = == 35 mA
Cbllector Dissipation — - = = = = = - = = - ~ - 56 W
Focusing Electrode Voitage, max. - - - - - - - =20V
Focusing Electrode Voltage, min, - - - - - - - -60 V
Ambient Temperature, max. - - = = = - = - - — - 55°C
Ambient Temperature, min., — - — - — = = — — ~ — -559C
Collector Seal Temperature - - - - - - - - - - 130°C

Operation
0 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 Collector Voltage — = = = = = = = = = -« = - - ~ 1600 V

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

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

matching device adjusted - - - - - - - - - - = vsuR < 1.1
0 (Cold cutput match over 30 Mc/s )

band with matching device adjusted - - - - - - VsWR { 1.1
© Hot output match over 30 Mc/s

band with matching device adjusted - - - - — - vswr { 1.2
O Gain Linearity 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-5508B is a CW traveling wave tube for operation over the
frequency range 7.2 klMc to 8.5 kiflc, 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 ocutput 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 axis 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 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

FPhysical

TATICTISLOTE " ki s o ors-svnion s nrwisss e wis See Outline

Welght = coiveevnenoens — . Tube Envelope : 0.23 kg (0.51 1b) |
LD-550B Mount : 4.3 kgs (9.5 1lbs)

Preferred Mounting Position .... Horizontal

Cathode c.csncsses 0 T . Oxide Coated, Unipotential

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

(on LD-550B Mount)

Nippon Electric Comparny Limited

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

Sept. 1963 ‘



Blectrical

Maximum Hatings (Note 1)

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

Helix Current (Iw)

Accel erating Anode Current (Ia)
Focusing @l ectrode Voltage (Ec)
Collector Dissipation

Collector Seal Temperature
fount Ambient Temperature Range

Cathode Heating Time

Typical Operation

ooooooooooooooooooo

oooooooooooooooooooo

© 3060063505000 900509500

oooooooooo

-----------

Min,

1600 Vde

2700 Vdc

Cold input and output match over 7.2 to 7.65, 7.65 to &

8.5 kiMc band., VSWR < 1.4

Heater Current at 6.3 Volts

Frequency

Eb

Ib

Bw

Iw

&a

Ia

Ec
RF Output Power :
(0.5 mW input level)

RF Saturated Output Power
(Bw/max. Po)

Small Signal Gain

(0.1 nW input level)

Noise Figure (Note 2)
(Small signal)

7.2 kMc
1600 Vde
33 mAdc
3100 Vdc
0.3 mAdc
2500 Vdc
0.01 mAdc
=35 Vdc

8.5W

14.0W

Lty db

7.8 kMc
1600 Vde

33 mAdc
3050 Vdc

0.3 mAdc
2500 Vdc
0.01 mAdc
=35 Vdc

7.9 ¥

12,0 W

43 db

oooooooooooooooooooooooooooooooooo

Max,

3000 Vde

34 mA dc

3400 Vde

2.0 mA dc

3400 Vdc

1.0 mA dc

-20 Vdc
56 W

130 °C

+55 °C

.1 and 8.1 to

8.5 kMc

1600 Vde
33 mAdec

3000 Vde

0.3 mAdc
2500 Vdc
0.0l mAdc

=35 Vde

L.5 W

10.0 W

4O 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. Installation 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.

5.

6.

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 kilc,

Applications of Voltage

y

5.&

)

5.4

5.5

5.6

5.7

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

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 ground potential
since it is connected to the tube mount internally.

Switch on all voltages. Accelerating anode voltage should be
about 1500 volts.

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

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.

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.

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.,

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 freguency
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:

Electrical
Hegber Volblage ..iisessmocisansasdsas o
Heater Curreﬂt ...........................
Frequency Bange s«ss sassns vaveeenssssanan s
Noige Fighle wowwversmuerwsmpnmansnmmen sy
Small Sigoal GAIN sawssm e wemwms vs vesennan
Input and Output VSWR ........ I N —

Mechanical
Mounting Position «eewes. SENEEE T E R s 1 Py

BY Connecbion «.ssames sse nasfae i wesss e s ne

Soekel vsiese Sra o e e B B B ey e B SR

Collector Conneclor sieosevmwsns s newmss nsmess

DIMENSIOn ss s o6 iabasie 885056 i4 55 5088 § 5500

L to 7V

0.7 A Max.

2,700 to 2,900 Mc/s
6.5 db Max.

20 db Min.

2.0 Max.

Any

Coaxial Connector,
Type N Plugs (UG~21D/U)

Octal base

Special sige

See Outline Drawing
1K grs.

Natural

Nijppon Flectric Company Limited.

P.0. Box 1, Takanawa, Tokyo, Japan

PRINTED IN JAPAN
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Typical Operation

FIBHABHDT  « ovmans vismmuss ne Sumss 1 bb SEERRS us 552 2,800 Mc/s
Heater Voltage «sswswsiiesiospsos sbossenssess 5.7V
Heaber QULTERE <6565 ss ame 6 o6 ss 5o o e e o 0.43 A
Grid Volbage .e.owssvssntvrsenssnnonssnatsesns 0OV
Anode 1 Voltage ..rswswssvserensns vasrsnanvsnes 19.7 V
Anode 2 Volbage <ecocsscsisoscssnoasinannsaysss L1V
Inode 3 Volbage wweesvomvwes cvmnmness s s sewss s « 530 ¥
Anode 1, 2 & 3 Current seesvovnsnsonsenmmonans O A
Helix VOIbame seansmsnwsmmonie onaansss vissex e L37 V

Hel iz CUBPEnt & wwems s o smeomaaw oo s s e 5 w0 s m e aie o 0.1 pA
Gollector Voltags wswuswwas v ovens sesavssus grovs (OR Y
Collechbor: ICTERBIE: i os sww s » sws o s oo s oo s a3 200 uA
Magnetic Field Strength ........cc... wenwnses 050 gauSs
Noige Flgulr'e essssscseecscivoisrasisassnss & s Bive 5.5 db
Smpll Bignal GBIN .vssssevanssmmes os vnwns osbo 28 db

Saturated Power Qubpub ssnsssssscnsencsoomesns 3 mW



TYPICAL OPERATION OF LD-570

i FREQUENCY  CHARACTERISTICS
‘uIJ ; 4.0 1 ‘ 223
& SATURATED POWER OUTPUT
FEugusIey :
i i 30 A /__/\/—-_—\—\_ -
B by : ' :
2 AR Es 1
=B
P |
: ,0_< 5 :
% i i : : g it
234 [SMNLL SIBNAL ERIN e
2t 28 :
_— $
d E0- SR iR A ; ' COLLECTOR = CURRENT = 200uA .
s < " ( FIXED 'VOLTAGE OPERATION)!
(%] oG = i T Sasnd auase
= » ? pasgestar ?
& 60 NOISE  FIGURE ; i
e SR R R
T o I ,j
w t i
- s "R REEES W 50 - e WS bum s b e ECRaRsA
2 27 Erggt
1 }
FREQUENCY (KMc/s) !
;
TRANSFER  CHARACTERISTICS
E Ehb—
£.=.2800Mc/s
r~
asmtiaz::
e g %
{ h
w
! =
4 o
{ o
B ;
‘. o
; z
|
..—‘0 ;.‘
T T T 1 T 4
-40 -35 -30 SRS TRETIN. 15

OUTPUT POWER (dBm) |




OUTLINE OF ED=5T0Q

UG-21D/U COAXIAL CONNECTOR

A
>
E
| L COLLECTIR o
j;s e
spia HoLe't [ H?—i |
2DEPTH \ 1 N I ;
PR R SERE
/ o] | 1
EhA s
7 0 =t ™ |
33.6 DIA
|
|
DETAIL OF COLLECTOR CAP \
r %
BASE  CONNECTIONS l i
, | - -
1 NC | H 0
i N g~
2 ANODE 3 - o |
3 HELIX | |
4 ANODE 2 ' ! |
: |
5 ANODE 1 | |
6 GRID |
7 HEATER CATHODE
8 HEATER
. |
| |
|
OCTAL BASE | § SRR =

_—35 £0.3DIA

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 ..cceccesccccecaccsnscesooees L to 7V
Heater Current ...ocosee Rpep sunwmv s snde et A ’
Frequency Tange eeeeeeseoceonsconcsns Rp——— 8,950 to 9,200 Mc/s
Noise Figure ..cecvevece vos wmenn mewesis nas  Be5 db Mix.
Small Signal Gain .eeveenerenavecons vesssss. 20 db Min.
Input and Output VSWR ....... T L T 2.0 Max.
Mechanical |

Mounting Position scececeveivncrsons PP Any
RF Connection wevesasssee s e B Bk s $opais Reduced Height of

N ) RG-52/U Special flange [
SOCREH:  5ate sk 18 7 8 67 31 s s 5 By 50 R S BB VL6 Octal base
Collector Connector «eessseasessss RTS8, B .+ Special sige /
DAmEnsion wswwsswmasrnrs grasn by WEAS b +ees See Outline Drawing
Welghl .xswsevsmnsnisamummmunvoonies ersvevss OOD EZrS.
CODRABE wuvs vawnmewmpupames sonmemyss o Natural

Nippon Efectric Comparty Limited |

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




Typical Operation

Frequeicy
Heater Voltage
Heater Current
Grid Voltage
Anode 1 Voltage
Anode 2 Voltage
Anode 3 Voltage

Helix Voltage

Helix OCurrent «eesevis

Collector Voltage
Collector Current
Magnetic Field Strength
Noise Figure
Small Signal Gain

Saturated Power Output

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

e ¢ 5 0600 0

ooooooooo

-------

eeeeeee

-------

--------

ooooo

-----

----------

© 0 o 8 06 00 © ©0 9060 ¢ 06 006 O 0o

© 0 700 060 0e 0o ® 00000 006 0000

© ®co000 e e e 00 ® 9000 008 og °
-----------------------
........................
........................
.. o 9 04 020008 000000 .

ooooooooooooooooooooooo .
----- o e 000 e e L) oo

........................
........................
ooooooooooooooooooo e e 0o
----------- 60 0008006 bea s

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

oooooooooooooooooooooooo

Page

9,080 Mc/s

6.0
0.50
-5.0
22.2
115

550

\Y

A

Gauss

db

db

mW



SATURATED POWER

SMALL SIGNAL

NOISE FIGURE

OUTPUT (/mw)

GAIN (dB)

(dB)

TYPICAL OPERATION OF LD-5T1

FREQUENCY CHARACTERISTIES
4.0 . : :
/—\ SATURATED POWER OUTPUT
r"’—-\——— e s s satasase
30 é
= SMALL SIGNAL GAIN
— ”‘—'*————" ‘\\\
s . \\\
24
23 COLLECTOR CURRENT = 200uA
(FIXED VOLTAGE OPERATION)
o
80
7.0 NOISE FIGURE
GO 1 1 1 T T T T T T o !
838 849 9.0 4.1 q.2 9.3

FREQUENCY ( KM c/5)

TE_QAN SFER CHARACTERISTICS

- +5
£=9.080 Mc/s T
m
£
b 0 o
1]
2
O
f
=
2
P
—~ -5 8
\ o "'0

=35

|l T T

=30 =25 =20 .

INPUT POWER (dBm)



OUTLINE OF LD-

5T1

. 3DIA-06 PITCH TAPS

Y ' ///
I ' ;
P .
Le :
| _ 32DIA HOLES T
| P P
“o ‘.
I = ol o
N |
§ |
J‘ d_ = | sl T e
1©® ©
1 T
|| INPUT . WAVE GUID
—\ OUTPUT WAVEGUIDE
-— 10 - \\ ///
[ i I
DETAIL OF WAVEGUID FLANGES | //‘C’Q’L”L‘EQ‘TO“RE
to ] ’ 2
® | o
[0, 00 o .l -
I o |
| <
? 1
A 17 I
# F &
B N
' i
| .
DETAIL OF COLLECTOR CAP I B =
i ~N
g 3
;

BASE  CONNECTION
| NC
2 | mooE3
v | HELI
4 | awobEz
S AT
6 GRID ;
7| HEATERRCATHODE |
8 : HE;\TEQ e o

NOQTE :

(OCTAL BASE

3510.3DIAT

DIMENSIONS ARE IN MILLIMETERS
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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:

Heater VOltage R SURERE I I B I B SR B I S B ) 4 tO 7 V

Hoaber Curpent .iscsnesnsssssnsssssnssssnsns Opbl Mox,

Frequency BEOEE sssscvsssssisasscavsannsnensn 34000 $0 4,200 Me/s
Noise F‘igllre CRCIE BN R R R N I I I IR B BB N 7.5db mx.

Sm.all Sigﬂal Gaiﬂ Se vt ssesressesseseRe s e 0B 25db Min.

Mechanical
Mounting Posltion yesececesvecsnasscsnnssenes ANY
RF Connection sceecossenscecsecssssanscasesee Waveguides
Boalet cssssirssvanensunnsnrsivesnsvasesnens Ootal Bage
Oollector Connector sesnensvesinssvsonesense Special Size
DIBSOSIONS vesesnssasssnsnevannsnnsansnarnes oo Dubline Draving
WOLEHE: raiemvissmsmrsing sncemmae smsessvenseiies 220 B1Es

COOling ® 009 5008 0P PERPITIELR IR PROB R ERBR YT Natural

Nijppon Electric Comparty Limifed.

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

PRINTED IN JAPAN

VES-3523 3.15,1965



Typical Operation

FreqUeNCY seveesscccscacccarsarisossesssesr 4e170 Me/s
Hoater TWItass scssosssirssscsnnbrransns Beoll ¥
Heater Curredl sevesvevmvnsvesnsnisnsnsn OefSA

Grid VolBage seevessmipamenvwwesmveeesasy O U

Anode 1 Voltage sessssvescescnquansnnens 20 V
fnode 2 Yoltage soessscnnavesssomenssess 45 ¥V
Anode 3 Voltage seesecesvrecesesseccncsee 380 V

Anode 1, 2 & 3 Currents eeeeceevsseoeses O 1A

Holix TVolbags cesverssscansssransssonvun S50 ¥

HeliX C'U.I'I‘ent 9 @00 ¢ 000 0000000000000 080 002 er'A

Collector Voltage .sseswesses s assgunsany OO0 V
Coliector Current e s 0 00 ® 00 00 "0 0P s 000 200 ‘fJ'A

Magnetic Flux DenSity seecescesevcesesss 700 gauss over the electron
: gun region and 580 gauss
over the helix region

Nolge BigUES e asesensnnsgeisnsesyesesos o b

Small Signal Gain @ 0 0 8 0 0 00 00 0809 Ee SRR 28 db

Saturated Power Output seeevececcesceees 3 MW
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The LD-597A is a CW traveling wave tube for operation over the
frequency range 3.6 kilc to 4.2 kiMc. The minimum gain is 33db at 6 watt
output level with a typical saturation output of 1L 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 adequate 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
DAMBHISLIOMS! 15 o ooimnie e oo ihing & See Outline !
Wedght .J.sicsscissavannsumans Tube Envelope: 0.27 kg. (0.6 1b) ’
LD-597A Mount: 4.4 kgs. (9.7 1lbs) |
Preforred Mounting Position .. Vertical
Gathode .sdusssnncsnmssisons Oxide Coated, Unipotential
HoP, GOoRnSelions waes. s .... Reduced Height WR 229

(on LD-5974 Mount)

Nijppon Electric Company Limited,

P.O. Box 1, Takanawa, Tokyo, Japan a8 5 PRINTED: IN JAPAN
Revised on 11 March. 1964



Electrical

Maximum Ratings Min, Max,
Collector Voltage (ED) vuevuvososeooconanoens 1700 Vde 2000 Vde
Collector Current (Ib) .vevevvevcoooooocononees - 35 mAdc
Helix Voltage (BW) ..vvvvvveeeeooonnnnnans veess 2600 Vdc 3000 Vde
Helix Current (Iw) ..... ST TErReR R R = : - 1.5 mAdc
Accelerating Anode Voltage (Ea) ....v...... — - 3500 Vdc
Accelerating Anode Current (&) ...eeovvoonoosas - C.5 mAdc
Focusing Electrode Voltage (8C) ..vvvvvvrnonoons -55 Vdc -L5 Vdc
o Collector Dissipation .....eevecoooss e = - 63 v
Collector Seal Temperabure .....cceeeeocceosoeses - 180 °¢C
Mount Ambient Temperature Range ...........eeoes =36 +55 ©C
Cathode Heating Time ......cccovnvnceceessnonoon 90 sec -
Typical Operation
Cold input and output match over 600 Mc band
(adjusted for each tube envelope) VSWR: 1,85
i Heater Current at 6.3 Volts .....ecoceoees 0.7 A
| Frequency 3.7 kic 4.0 kMc L.2 kiMc
&b 1700 Vdce 1700 Vdc 1700 Vée
\ B 35 mhAde 35 mAdc 35 mAdc
)
Bw 2800 Vdc 2750 Vdc 2730 Vdc
Iw 0.14 mAdc 0.15 mAdc 0.15 mAdc
Ea 3110 Vdc 3110 Vdc 3110 Vdc
Ia 0.01 mAdc 0.01 mAdc C.01 mAdc
jiNe -50 Vdc -50 Vdec -50 Vdc
RF Output power 9.1 W 8 W T.L W
(3mW input level)
RF Saturated Output 15.6 W 1L.6 W 14,2 W
Noise Figure (Small Signal, £ = L.17 KMC) ..uevrvecnnevocnncns « 25 db

Operating Instructions

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 kMount.

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 .2 kMc.

3. Application of Voltage

3.4

3.4

3.3

3.4

3.5

Dab

3.7

3.8

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

Set the focusing electrode, collector and helix voltages according
to the instructions on Test Performance Sheet accompanied by esach
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.

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

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

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.

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.

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

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-537A.



4. Dismantling Tube Znvelope

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 kidc to 7.2 klMc. For the frequency band of 5.85 klMc
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 frequency
band of 6.L45 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 is 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

rhysical
Dimensions See Outline
Weight Tube fnvelope : 0.25 kg (0.55 1b)

LD-405 Mount : 4.3 kgs (9.5 lbs)

Preferred Mounting Position | Horizontal

Cathode Oxide Coated, Unipotential

R. F. Connections . .
SR i WR-137 with UG- U Flange
(on LD-405 Hount) 37 wi 34ds/ g

Nijppon Efectric Comparty Limited

P.0. Box 1, Takanawa, Tokyo, Japan

PRINTED IN JAPAN




Electrical
Maximum Ratings (Note 1) Min. Max,
Collector Voltage (Eb) 1900 Vde 2100 Vdc
Collector Current (Ib) T 4O mAdc
Helix Voltage (Ew) 3000 Vde 3600 Vdc
Helix Current (Iw) - 2.0 mAdc
Accelerating Anode Voltage (Ea) = 3600 Vdc
Accelerating Anode Current (Ia) - 1.0 mAdc
Focusing flectrode Voltage (Ec) -60 Vde -20 Vde
Collector Dissipation — 8, W
Collector Seal Temperature = 130 0
Mount Ambient Temperature Range ~10 % +55 °C
Cathode Heating Time 90 sec. —

Typical Operation

Cold input and output match over 5.85 to 6.45 and

Grdi5 0 Wi KME BRIEL wwnus 50 @ om 5 b o Gassias oa e mmes saoses o s 55 VsWR < 1.3
Hot input match over 5.85 to 6.45 and 6.45 to 7.2 kMc ..... VSWR < 1.4
Hot output match over 5.85 to 6.45 kKMC ..vvvnveevnoene veess VAWR < 1.5
Hot output match over 6.45 to T.2 KMC .ivvevensnnossnacsces VSWR < 2
Hegter (urrent ab 6,3 VOIEE isseeiiscsnmnmionunmmyss smnsyas 0.6 A
Frequency (kide) 5.85 6.45 T

b (Vde) 2000 2000 2000

Ib (mAdc) 40 L0 L0

w (Vde) 3220 3150 3130

Iw (mAdc) 0.15 0.13  0.06

Ea (Vde) 2600 2600 2600

Ta (mAdc) 0.005 0.005 0.005

Y (Vde) -0 -32 -3



RF Output Power (W) 12 10 7
(1mW input level)

RF Saturated Output (W) 22 19 16
Power (Ew/Max. Po)

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

Noise Figure (Note 2)(db)

(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.

l'

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.
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 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,

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 30 MC
band from 5.85 to 7.2 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-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

5.7

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,

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 Limifed

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 saturated
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 L B B I B B B BN BN 1mA weight L B B N ) 11 lbs
Helix Voltage eeseeeesss 3000 V Mounting
Helix Current s.essssvses 3 MA Position ...., Any

PRINTED IN JAPAN

Revised on 18 Oct. 1963



Collector Voltage, min. se.s.

Collector Current eeeccecaces

Collector Dissipation ..ssees

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

Collector Seal Temperature ..

OPERATION

1900V

60 mA
120 w

~70 V
559C
-55°C
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 Signal Gain

1.7

2500

2700
0-5

2000
55

9.5

19.5
27

31

2.0 2.3 kMc

2500 2500 v

2550 2400 v
05 0.5 mA

2000 2000 v
55 55 mA

10 7.5 W

20 17.5 W
27 27 db

32 31 db
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fermiinal Connoctions:
Grid No.>2
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2: Filament Cowmmon

Point

Gg

3
4

Grid No.3
Filament

Mounting Position: Vertical, Bottom Base Up or

Cooling: Convection and Radiation
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tGrid No.3 Voltage ......

Grid No.2 Voltave ......

s e s 0 0 09 00 8

» s o e s 12 s e

3000
100

6HO0)

Volts
Volts

Volts
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Plate Dissipation
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note 1.

Tapiical Operatic @ (Value are for two tubes:
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DC Grid No.l
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Mix.=Signal DC
Zero-Signal DC
Max.~Signal DC
Max.-Signal DC

kffective Load

Max.->Signal Driving Power (npprox,) BT ey e s B Tere

Max.-Signal Power Output (approx.)

Grid No.3 Modulated RIF Power Amplifier -
conditions per tube for use with

(Carrier
modulation

Maximum Ratings:

DC
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i

DC Grid No.l

DC Plate Curren

Do No.l1
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1 ot N« ¥ "z 1
t Y i

ITypical Operat:ion:
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Plate
Grid No.2
Grid
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Telephony

Please refer to the "grid No.3 modulated characteristics."
1
4
3 «
O Wy A Gt W T = g
E“l” E! S ""ﬁi'-r-; : -:'1;‘3{" AL oz
ippon tlectric LompanyLid = ,



. .
LYD1 ¢

1

b

Iy

b

Pla

B § V0T
8 2 T
uria

Grid

Plate

Grid

to In

i v +
N« Valt

No.l Volt
Current

No.l Curr

put

DR

Plate Dissipation

Giri

d No.>2

Dissi1pa

Operation:

D

De

D¢

Do

Pea

x

Dri

Pow

Loa

Plat o

Grid

Grid

Grid

K RE

Plate

vine
()

er

i bas
oW

ey

Voltave

No.3 Voltag

No..
No.l Vol
No.l

rid

(C‘urrent

Powver (g

tout (app

Volt

awze

affe

. e e

ent

tion

e s

rox. |
(RAR ]

%

“ e e e
anbhro

r

o
v

..
s e
..
. e
..
..
..
..
. s
. e
. .
.
.
..

.o
..
»
..
..
..
. .
..
‘e
.o .
..
..
.
..
.
.
..
.2

fos

hout @mp

;)() w.

10

odnla
)00
]
RN )

-100

500

10

L5500

420

2000
(®]
YOO

Volts

3006 Velts
O Volts
300 Volts
=200 Volts
Volts

300)

330 mA

56 Watts
i1dat0OT.

Nippon Eiectric Company Lid

P .



?50A
=
— FILAMENT VOLTAGE (Ef) = 1ZVac
- DL PLATE VOLTAGE=2000vdc
o ~DC GRID  N0-2 VOLTAGE (Ecc2) = 1000 N
3 GRID N0 2 SEP‘F“ RESISTANCE F?g = [0k
" DC GRID  NO.T VOL l/\ﬁ (F¢1) 180 Ve
2 PEAKN Kb ﬁf\’H) NO 0l 1/\(15 (Tgrm)— 315V
T r | e ’T S
E 1
=
= s i =
il % 1 S
= | | o
| |
| =

CURRENT (Ib), GRID NI

Al

l

|
(@A
<
<3
i
!
i
&
C
I
o
{
<
L
1
&
c

Nippon Electric Company Ltd




(
v

() IN VOLT

ot

NO l, \/Ui r 4

GRID

NIRC
N :
:). N 2l 7

GRID N0V VOLTACGE (Eco IN VOLTS

sl 1| | L I FILAMENT VOLTAGE (E§) =12Vac
TTIDC GRID N0 2 VOLTAGE “EC2) <500VdC
L.l . _DCGRID NO.3VOLTAGE (Ec3)=0Vdc,

200+

P 250A '
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Can i - FILAMENT VOLTAGE (Ef) =12VaC
200 w4 0 DCARID NO2 VOLTAGE (EC2)=500vdc
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-100 N ST S T S W I

1000 1500
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